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EXECUTIVE SUMMARY
This Level 1 Groundwater Assessment (L1GWA) report was prepared by DesignPoint Engineering & Surveying
Ltd. (DesignPoint) for Zzap Architecture + Planning (the client) to characterize the local hydrogeology, surface
water features and land use of the proposed development at PID 00334953, West Petpeswick Road, West
Petpeswick, Nova Scotia.

The scope consists of the following:

· Review of Nova Scotia Well Logs Database, Nova Scotia Pumping Test Database, water quality data,
groundwater maps and reports, geological maps and reports, watershed information, construction
and stormwater management plans, sea water intrusion, arsenic and radon potentials mapping.

· Data tabulation and identification of informational gaps.

· Site visit to fulfill the gaps.

· Calculations and numerical modeling of potential rates, drawdowns, well interference and pumping
influence.

· Preparation of the L1 GWA report with Conclusions and Recommendations.

No scope deviations were noted.

This report conclusions are based on the review of available information, calculations and the site visit.

Report conclusions are based on the review of available information, calculations and the site visit.

It was concluded that:

· It is concluded that the bedrock aquifer potentially provides better opportunities for the potable water
supply on the site.

· Under conservative conditions the site potentially could provide enough water (100 cubic meters per
day (m3/d)) for three hundred thirty-five (335) persons using the bedrock aquifer.

· Two (2) wells of 0.2 m (8 inches) diameter and depth of 110 m, with well casings installed at 46 mbgs
or 0 masl were found to perform best, potentially providing combined Q20 of 100 m3/d.

· Based on the Groundwater Tool well interference calculator it was estimated that the potentially
optimal number of wells is two (2) wells spaced at a minimum of 50 m from each other and located
across the groundwater flow to mitigate the interference.

· Well interference head losses are concluded to be moderate, ranging from 3.1 m to 5.8 m at distances
of 1 km and 200 m, respectively, in 20 years in the future and should not significantly affect existing
domestic water supplies in the area.

· It should be noted that the groundwater recharge area required for such a supply is estimated to be
by 65.586 m2 bigger than the site area. Recharge area would include wooded lands outside the
proposed development.
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· There are no current or historical land uses that may cause groundwater contamination (landfills, gas
stations, dry cleaners, other commercial/industrial facilities, etc.)

· There is a low to medium risk of seawater intrusion, which is to be controlled by keeping operational
water levels at a minimum of 6 m above the sea level.

· There is a low risk of bacterial and nutrient contamination for the bedrock aquifer due to the planned
septic systems locations downgradient of the well locations.

· Groundwater chemistry and quality is expected to slightly change over time due to noted in Section 5
processes of seawater and potential acid rock drainage (ARD) influence noted in the trilinear diagram.

· Water wells in the proposed development are not expected to meet the Health Canada Guidelines for
Canadian Drinking Water Quality (HC GCDWQ), with heavy metals being the primary concern. There is
a high risk of arsenic, uranium, iron and manganese contamination due to the natural geological
conditions.

· Wells will require the regulatory well report and groundwater withdrawal approval, as each well will
produce more than 23 m3/d.

·  Wells will have more than fifteen (15) connections serving more than twenty-five (25) persons each,
which is above the NSECC thresholds for registered public water supply, as such this water supply
system needs to be registered with the Nova Scotia Environment and Climate Change (NSECC).

· Water testing and treatment is concluded to be the landowner’s or property operator’s responsibility.

· In summary, it was concluded that satisfactory results provided above are based on assumptions, off-
site data extrapolation and data averaging. The real situation on the site could significantly differ from
our desktop investigation results and further L2GWA intrusive investigation is required.

The following recommendations based on the conclusions of the Level 1 GWA:

1. It is recommended to use the bedrock aquifer for potable water supply.

2. The public central water supply system, consisting of two (2) production wells and water treatment
facility, serving the total of 332 persons is recommended.

3. Level 2 GWA is recommended to be completed on the site.

4. The well construction is recommended as follows:

a. well depths 130 m installed within the bedrock aquifer;

b. well diameters 0.18 m;

c. wells equipped with properly capped steel casing and drive shoe. The casing installed in the
bedrock at estimated 46 mbgs and extending the minimum 0.6 m above ground; and

d. bentonite grouting of the well casing annular space from the drive shoe up to the ground surface.

5. The water level is recommended to be always kept inside the casing during testing and future
operations.

6. Details of pump placement and test rates to be determined after the well installation and
development.

7. The minimum well spacing to mitigate wells interference is recommended to be 50 m.
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8. It is recommended to complete 4-step tests and 72-hour constant rate pumping tests on each of the
two (2) wells, using idling well as an observation.

9. Phasing of tests is also recommended, with one (1) of the wells drilled and tested before proceeding
with the second well drilling.
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1.0 INTRODUCTION
This Level 1 Groundwater Assessment (L1GWA) report was prepared by DesignPoint Engineering & Surveying
Ltd. (DesignPoint) for Zzap Architecture + Planning (the client) to characterize the local hydrogeology, surface
water features and land use of the proposed development at PID 00334953, West Petpeswick Road, West
Petpeswick, Nova Scotia (NS), further referenced as ‘the site’, as depicted in Plate 1. Detailed preliminary site
plans including Site Plan (C-01), Servicing Plan (C-02), Plan and Profile Sta. 0+000 to 0+400 (C-03), Plan and
Profile Sta. 0+400 to 0+800 (C-04), and Preliminary Stormwater Management Plan (ST-01) are provided in
Appendix A.

The site visit was completed by an environmental scientist Sam Pratt of Halifax DesignPoint office on May 14,
2025.

This report was prepared by Arman Polatbekov, P.Geo., Senior Hydrogeologist of the DesignPoint’s Sydney
office.

The report was reviewed by Jeremy Wyatt, P.Eng., Civil/Water Resource Engineer.

2.0 SCOPE OF WORK
The scope consists of the following:

· Review of NS Well Logs Database, NS Pumping Test Database, water quality data, groundwater maps
and reports, geological maps and reports, watershed information, construction and stormwater
management plans, sea water intrusion, arsenic and radon potentials mapping.

· Data tabulation and identification of informational gaps.

· Site visit to fulfill the informational gaps.

· Calculations and numerical modeling of potential rates, drawdowns, well interference and pumping
influence.

· Preparation of the L1GWA report with Conclusions and Recommendations.

No scope deviations were noted.

3.0 REGULATORY REQUIREMENTS
This report was prepared in accordance with the NS Environment and Climate Change (ECC) Guide to
Groundwater Assessments in Subdivisions Serviced by Private Wells, 2011 and Health Canada Guidelines for
Drinking Water Quality (HC GCDWQ).
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· Thirteen (13) x 4-unit townhouses

· Eight (8) x 6-unit townhouses

· Totaling one hundred (100) units in twenty-one (21) buildings.

As such the total population planned is three hundred thirty-five (335) persons and expected water demand is
101 cubic meters (m3) per day (d) at approximately 300 liters (L) per person per day.

5.0 DOCUMENT REVIEW
5.1 Site Background
Based on the review of Google Earth historical photographs clear signs of forestry operations that seems to be
clear-cutting were visible in 2002, gradually disappearing over the years. Various small trails appeared on the
site, supposing All-terrain vehicles (ATV) usage for recreation.

No other historical activity was noted or reported to DesignPoint.

5.1.1 Environmental Registry
A request for environmental registry for the site and surrounding properties was sent to the NSECC for
following PIDs:

· 00334953 – the site.

· 00334946, 40548182, 00334920, 00641241, 00334912, 41319237, 00346460, 00346486, 00346502,
40656274, 40485344, and 41305186.

The environmental registry reply indicated that at 800 West Petpeswick Road (PID 41305186) a septic tank had
a breakout and clogged disposal field and was leaking to the road ditch. The septic tank was promptly replaced
by Strum on March 18, 2018.

No information was located through the Environmental Registry with regards to the remaining above
referenced properties, the reply is provided in Appendix B.

A nearest gas station is located approximately 4,000 m to the north, at 7868 Marine Drive #7, Musquodoboit
Harbour.

Based on aerial photographs, a car junk yard or local landfill potentially could be located on PIDs 00334920 and
00334912 approximately 380 m to the south of the site.

There are no current or historical land uses that may cause groundwater contamination within 1 km radius
(landfills, gas stations, dry cleaners, other commercial/industrial facilities, etc.).

5.2 Land Use
The site is located in the mixed use (MU) land use zone, based on the Musquodoboit Valley/Dutch Settlement
Plan Area Zoning and Mapping based on the information provided on their website. The surrounding land use
to the north, east and south is also MU.
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Plate 5: Surficial Geology

5.5.3 Bedrock Geology
Bedrock geology is Cambrian-Ordovician period’s Meguma Group, Goldenville Formation: sandstone turbidites
and slate: continental rise prism (in places metamorphosed to schist and gneiss), >5600 m (U-Pb concordant
zircon and detrital titanite ages near base and top of unit of 566+/-8 and 552+/-5 Ma, respectively).

The Goldenville Formation in Nova Scotia consists primarily of grey, massive metasandstone with interbedded
metasiltstone and slate. It also contains minor coarse-grained metasandstone and conglomerate.
Metasandstone beds often include carbonate and manganese concretions. The Goldenville Formation is part
of the Meguma Group and is believed to have been deposited by turbidity currents.

No geological faults or dykes were noted in the area. The nearest geological contact is with Halifax Formation,
approximately 1,000 m to the north.
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Plate 6: Meguma Group Bedrock Geology

5.6 Relative Risk of Arsenic in Bedrock Wells
The site is located within the medium-risk zone for arsenic in groundwater in Nova Scotia.

Plate 7 Relative risk of Arsenic in Bedrock, High Risk of Arsenic
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The high-risk zone is defined as bedrock units where more than 15% of well water samples exceed the uranium
drinking water guideline of 10 µg/L. Wells are recommended to be sampled every 2 years.

Care should be taken when constructing a well to prevent bedrock oxidation and dissolution of heavy metals.

5.7 Relative Risk of Uranium in Bedrock Wells
The site is located within the low-risk zone for uranium and radon in Nova Scotia.

Plate 8 Risk of Radon and Uranium, Low

The low-risk zone is defined as bedrock units where less than 5% of well water samples exceed the uranium
drinking water guideline of 20 µg/L. Wells are recommended to be sampled every 2 years.

5.8 Sea Water Intrusion Vulnerability
Seawater intrusion is a low to medium risk concern on the site.
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Plate 9: Seawater Intrusion Vulnerability, Low to Medium

As the risk is present, it is concluded that the dynamic (pumping) water level elevation in wells located on the
site should not be below 4.5 masl, which would ensure saltwater intrusion not exceeding -180 masl, at 20 m
below the end of a 160 m deep well.

5.9 Bedrock Acid Rock Drainage Potential
The bedrock acid rock drainage (ARD) potential is not mapped for this area. It is concluded that a conservative
medium risk precautions would be appropriate.

To decrease potential oxidation of the bedrock and subsequent ARD generation, the dynamic water level,
including operational drawdown, should be always kept inside the well casing.

5.10 Digital Elevation Model Flood Ranges
Almost the entire site is located above the 5 m, 10 m and 20 m flood ranges, with the maximum elevation of
approximately 43 masl and the minimum elevation of 18 masl along the West Petpeswick Road.

5.11 Surface Water Influence & Watershed Review
Surface water influence and watersheds are illustrated in Plate 10.
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Plate 10: Watershed and Wetlands

The site is located within the primary Musquodoboit watershed #1EK, and two secondary watersheds:

· Chezzetcook River #1EK-3, tertiary B to the west; and

· No name watershed #1EK-SD2 to the east,

both draining in Atlantic Ocean.

Following wetlands are located partially on the site, within the western boundary, around the Grassy Lake:

· A fen with the total area 31,279 m2,

· A bog with the total area of 16,997 m2, and

· A swamp with the total area of 12,9353m2.

The Atlantic Ocean is located within 20 m to the west of the site.

Based on the presence of the open water body (Atlantic Ocean and Beaverdam Ponds) within 90 m of almost
all potential well locations on the site, the site’s groundwater is suspected to have some surface water
influence.
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5.12 Water Chemistry & Quality Review
Three (3) water chemistry tests were completed within the investigation area, although average chemistry for
water bearing Glaciolacustrine/Till Plains/Colluvial deposits and Morien Group bedrock is available form Nova
Scotia Environment, as depicted in Table 5 below:

Table 5: Typical Water Chemistry

Arsenic, uranium, iron and manganese exceeded the GCDWQ.

General water chemistry was assessed using the trilinear diagram method as illustrated in Plate 11.

Plate 11: General Water Chemistry Trilinear Diagram

As shown in the diagram, typical water in the metamorphic aquifer had a fresh calcium-bicarbonate type water,
exhibiting with traces of seawater. Ptest 561 and Ptest 562 results exhibited similar calcium-bicarbonate, fresh,
soft, and sightly alkaline water.

Ptest 434 exhibited significant influence/mixing, potentially with ARD.

# HU Ca (mg/L) Mg
(mg/L)

Na (mg/L) K (mg/L) HCO3
(mg/L)

CO3 (mg/L) Cl (mg/L) SO4
(mg/L)

F (mg/L) Alk
(mg/L)

Hrd
(mg/L)

TDS
(mg/L)

pH
NO3 -
NO2N
(mg/L)

As (ug/L) U (ug/L) Fe (ug/L) Mn (ug/L) Comment
s

Metamorphic 22.5 3.3 17 1.2 63 1 16 11 0.17 65 70.5 149 7.7 0 1.45 0.3 125 65
Well # 741677 (Ptest 561 34 6.4 9 2.4 102 2 11 9 0.05 100 110 146 8.25 0.025 230 5.5 25 71
Well # 741677 (Ptest 562 29 2.9 9.1 1.1 86 0.5 9 7 0.05 86 85 123 7.37 0.05 28 1.6 25 25

Ptest434 118 27 54 1.8 206.4 1.5 202 19 0.1 208 405.833 557.3 7.9 0.025 2.5 NA 640 383

AO -- -- -- -- -- -- -- -- -- -- -- -- 7 1 -- -- 100 20
MAC -- -- 300 -- -- -- 250 -- -- -- -- 500 10.5 45 10 20 -- 120

GCDWQ GCDWQ
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Based on the general water chemistry results it is concluded that groundwater on the site potentially could not
satisfy the HC GCDWQs.

5.13 Hydrogeological Mapping Review
5.13.1 Surficial Hydrogeology
The site is located within Till hydrogeological region:

· Stony Till Plain consists of material derived from local bedrock sources, and material released from the
base of an ice sheet by melting; with thickness ranging from 2 m to 20 m. Factors affecting use for
water supply include shallowness.

It was concluded that surficial hydrogeological unit would not be sufficient for water supply of the proposed
development.

5.13.2 Bedrock Hydrogeology
The site is located within the Metamorphic bedrock hydrogeological region. The metamorphic, plutonic and
volcanic groundwater regions yield lower quantities of groundwater because groundwater can flow only along
fractures within the rock.

Plate 12: Metamorphic Bedrock Groundwater Region
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Plate 14: Transmissivity distribution, m2/d

Plate 15 Safe Yields distribution, m3/d
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As shown in these plans, the site is located within a zone of extrapolated K of 0.0055 m/d, T of 0.33 m2/d and
relatively low safe yield of 9 m3/d. These extrapolated values are within the same range as averaged values
presented in Table 4.

Based on the review of the Level II Groundwater Assessment Eastern Portion of PID 00513788 Old Post Road,
Enfield HRM, NS Fracflow Consultants Inc. 2013, it was concluded that storativity (S) value could be within
0.002.

These values (K of 0.0055 m2/d and S of 0.002) were carried for further calculations.

6.0 LONG TERM YIELD MODELING
To understand potential characteristics of aquifers a long-term yield modeling was undertaken using
DesignPoint Excel and NSECC Groundwater Tool models. Tabulated data and numerical models are presented
in Appendix C.

6.1 Methodology
The potential long-term 20-years production rate (Q20) was modeled in Microsoft Excel using pertinent values
for transmissivity previously reported by others and the NSECC Groundwater Tool.

It should be noted that only Farvolden solution was used; due to the absence of actual pumping data the van
der Kamp and Maathuis method was not possible.

A number of wells, development lots, well depths, drawdowns and casing lengths were involved in modeling
of the Q20, to understand the full aquifer potential and risks of fracture dewatering, bedrock oxidation and
seawater intrusion.

The Q20 was estimated using Farvolden formula:

Q20 = 0.7*0.683*T*s20

· Where 0.7 is the safety coefficient.

· 0.683 is the temporal and radial flow coefficient.

A potential for the groundwater recharge was preliminary investigated using the conservative 5% infiltration
for surficial groundwater recharge. Weather Normals data is presented in Table 2 in Section 5. The recharge
area was estimated using the following formula:

RA = A*ISP

· Where RA is the actual recharge area.

· A is the land area of active recharge.

· ISP is the percentage of permeable area, estimated at 70%.

Recharge volumes were estimated as follows:

R = RA*Euse

· Where R is volume of recharge per RA.
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· Euse is ecological water use, the NSECC default is 50%.

6.2 Modeling Results
6.2.1 Bedrock Aquifer
Initial Conditions
Bedrock aquifer initial parameters were obtained from the literature and modeled as follows:

· The estimated value for K (hydraulic permeability) in bedrock (Goldenville and Halifax Formations) was
0.0055 m/d (Plate 10, Table 3), and S (storativity) was 0.002.

· Ground elevation of 46 masl.

· Water static level 4 m below ground surface (bgs) or 42 masl.

· Seasonal water fluctuations of 3 m, which is a standard value.

· Well frictional head loss was conservatively assumed at 4 m.

· Tidal water intrusion safe elevation of 10 masl, ensuring 400 m below sea level (bsl) interface depth
for tidal water. For calculation of the interface depth the tidal water was assumed having half of
seawater density.

· Well loss due to multiple wells pumping (well interference) of 6 m, based on the Groundwater Tool.

· Safe operational drawdown of 25 m below the static level or 10 masl.

· Maximum 2-hour temporal emergency drawdown of 39 m below the static level or 1 masl.

· Projected yearly precipitation in 20 years in the future is 1.27 m/year.

· Published bedrock recharge rate in the area is 0.18 m/year.

· Ecologically available safe water use of 50%.

· Property’s permeable areas of 70%.

Well Construction
A well of 0.18 m (8 inch) diameter and depth of a minimum 130 m; a well casing with a shoe installed in
bentonite seal at 46 mbgs or 0 masl was calculated to perform best in these conditions.

8-inch well is typical for the relatively small (less than 300 m3/day) public water supply settings and proved to
be the most effective and economical solution.

Well depth of 110 m was calculated based on the extrapolated K and assumption that T will be increasing with
increasing well depth:

T = K*m

Where m is the open well intervale in the bedrock.

Casing length of 46 m was chosen based on the necessity of keeping the operational water level inside the
casing at all times, due to high risk of arsenic contamination. Arsenic naturally present in rocks of Goldenville
formation and will start leaching into groundwater upon introduction of oxygen. This introduction happens
when water level in a well falls below the casing, exposing ancient anoxic rocks to the atmosphere.
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The maximum safe drawdown of 36 m below the static level, or 10 masl is supposed to control seawater or
tidal water intrusion, providing freshwater head significant enough to keep the seawater or tidal interfaces at
400 m below sea level (bsl) and 800 mbsl, respectively.

Safe Yield Estimate
Under these conditions the total theoretically estimated Q20 for one (1) well was 50 m3/d with the immediately
available storage in the well of 5.8 m3.

This Q20 is enough to supply potable water to one hundred sixty-six (166) persons per one (1) well.

Two (2) wells are estimated to provide required 100 m3/d for 332 persons.

Potential Well Interference Effects.
Potential effects for well interference were estimated using the Groundwater Toolkit provided by NSECC
online. This instrument was developed by the NSECC to aid in understanding a distance between production
wells. Complete models are presented in Appendix C.

The well interference was estimated using the Theis solution, as provided by the NSECC and Dr. Bruce Hunt of
Canterbury University, New Zealand.

It was estimated that two (2) wells will be required to supply the three hundred thirty-two (332) persons
population.

Potential off-site well head losses due to the on-site pumping at all twenty wells are represented in Appendix
C.

In summary, off-site drawdowns are expected to be as follows:

· Well distances were set at 50 m, pumping rates at 50 m3/d each well.

· by 3.27 m at 200 m, by 1.78 m in 500 m and by 0.78 m at 1000 m in 1 year.

· by 5.2 m at 200 m, by 3.7m in 500 m and by 2.5 m at 1000 m in 10 years.

· by 5.8 m at 200 m, by 4.2 m in 500 m and by 3.1 m at 1000 m in 20 years.

· The total aquifer head loss (well interference was estimated at 6 m, or 20% of available head. The
target drawdown is required to be less than 50% od available head.

These off-site head losses are concluded to be relatively small and should not significantly affect the existing
domestic water supplies in the area.

Recharge Estimate
The total required groundwater recharge area was estimated to be 243,520 m2, which is by 65,458 m2 more
than the whole PID area of 178,062 m2. This additional recharge will be obtained using water from the adjacent
wooded areas to the north and south of the site.

In such a case, it was estimated that three hundred thirty-two (332) persons could be sustainably supplied with
groundwater that is recharged on the site and within the adjacent 65,458 m2.

Approximate recharge area required for water supply is illustrated in Plate 16.
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Plate 166: Recharge area required for 332 persons

The recharge area is located mostly within wooded forested lands and supposedly could provide a high-quality
water.

6.3 Potential Effects on Surface Water & the Environment
It is thought that conservative 50% available water use should be sufficient enough to mitigate any adverse
effects of pumping on the surface water on-site.

It is concluded that surface water (Grassy Lake) would require monitoring related to the on-site water testing.
Water samples are recommended to be collected before and after tests completion for general chemistry,
metals, PHCs and VOCs.

6.4 Risk of Onsite Septic Systems to Individual Wells
A properly designed, constructed, and maintained septic system can provide long-term, effective treatment of
household wastewater.

A malfunctioning system can contaminate groundwater that might be a source of drinking water.

Typical pollutants in household wastewater include, but not limited to nitrogen, phosphorous, and disease-
causing bacteria and viruses. If a septic system is working properly, it will remove most of these pollutants.

Poorly treated sewage from septic systems can be a cause of groundwater contamination. It poses a significant
threat to drinking water and human health because it can contaminate drinking water wells and cause diseases
and infections in people and animals. Improperly treated sewage that enters nearby surface water also
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increases the chance of swimmers contracting infectious diseases. These range from eye and ear infections to
acute gastrointestinal illness and diseases like hepatitis.

It was concluded that there is a medium risk of bacterial and nutrient contamination in the site’s groundwater
due to the planned septic systems on-site.

The on-site septic system to be located downstream of the future production wells.

An anti-bacterial treatment would be required for the future water supply.

Projected well and septic locations are presented in Plate 17, along with the surface water flow directions. This
Plate is a combination of the Servicing Plan C-01 and Preliminary Stormwater Management Plan STA-01.

Plate 17: Water Well Locations, Septic Locations,  Surface Water Flow and Housing Development Plan, approximate

The distance from the proposed Well #1 and potentially from the Well #2  to the nearest surface water
(stormwater ponds) is planned to be less than (Well #1) or close to (Well #2) 90 m, as such further investigation
for Groundwater Under Influence (GUDI) of surface water could be expected.
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7.0 CONTINGENCY & MITAGATION
If water quantity is lower, or water shortages, following options are suggested.

· Deepening the well to increase the open intervale and transmissivity.

· Well skin improvement by fracturing, surging, and jetting.

· Adding a reserve well.

· Installation of additional water storage.

· Supplement of the well water supply (importing water).

These options to be evaluated further should water shortages be suspected.

Water conservation examples would include, but not limited to:

· Installing water meters to provide awareness of water use, assist in problem investigations, and allow
earlier leak detection.

· Using low flow water devices such as toilets and shower heads.

· Considering alternative supplies in combination with drilled/dug wells, such as rainwater cisterns (e.g.,
use rainwater for outdoor uses such as washing vehicles, lawn watering, garden irrigation, etc.).

· Having water delivered for filling swimming pools.

· Educating property owners about simple water conservation practices in the home, such as spread-
out loads of laundry rather than doing several loads at once, avoid using several fixtures at one time
(e.g., dishwasher, washing machine, shower), turn off taps when not in use, check for leaks, turn water
off when away.

For further information please refer to the Environment Canada and NSECC water conservation fact sheets
available online.

8.0 WATER TREATMENT
Water treatment could include suspended solids filtration, standard bacterial treatment (chlorination) and
green sand (ionic exchange) treatment for heavy metals.

The treatment facility should be equipped with water parameters (flows, temperature, pH, dissolved oxygen,
total suspended and dissolved solids) meters and monitoring devices.

NSECC groundwater withdrawal approval will indicate parameters and frequency of future water quality
monitoring.

9.0 CONCLUSIONS
Report conclusions are based on the review of available information, calculations and the site visit.

It was concluded, that:
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· It is concluded that the bedrock aquifer potentially provides better opportunities for the potable water
supply on the site.

· The proposed development will not significantly affect existing water wells and environment.

· Under conservative conditions the site potentially could provide enough water (100 cubic meters per
day (m3/d)) for three hundred thirty-five (335) persons using the bedrock aquifer.

· Two (2) wells of 0.2 m (8 inches) diameter and depth of 110 m; with well casings installed at 46 mbgs
or 0 masl were found to perform best, potentially providing combined Q20 of 101 m3/d.

· Based on the Groundwater Tool well interference calculator it was estimated that the potentially
optimal number of wells is two (2) wells spaced at a minimum of 50 m from each other and located
across the groundwater flow to mitigate the interference.

· Well interference head losses are concluded to be moderate, ranging from 3.1 m to 5.8 m at distances
of 1 km and 200 m, respectively, in 20 years in the future and should not significantly affect existing
domestic water supplies in the area.

· It should be noted that the groundwater recharge area required for such a supply is estimated to be
by 65.586 m2 bigger than the site area. Recharge area would include wooded lands outside the
proposed development.

· There are no current or historical land uses that may cause groundwater contamination (landfills, gas
stations, dry cleaners, other commercial/industrial facilities, etc.)

· There is a low to medium risk of seawater intrusion, which is to be controlled by keeping operational
water levels at a minimum of 6 m above the sea level.

· There is a low risk of bacterial and nutrient contamination for the bedrock aquifer due to the planned
septic systems locations downgradient of the well locations.

· Groundwater chemistry and quality is expected to slightly change over time due to noted in Section 5
processes of seawater and potential acid rock drainage (ARD) influence noted in the trilinear diagram.

· Water wells in the proposed development are not expected to meet the HC GCDWQ, with heavy
metals being the primary concern. There is a high risk of arsenic, uranium, iron and manganese
contamination due to the natural geological conditions.

· Wells will require the regulatory well report and groundwater withdrawal approval, as each well will
produce more than 23 m3/d.

·  Wells will have more than fifteen (15) connections serving more than twenty-five (25) persons each,
which is above the NSECC thresholds for registered public water supply, as such this water supply
system needs to be registered with the NSECC.

· Water testing and treatment is concluded to be the landowner’s or property operator’s responsibility.

· In summary, it was concluded that satisfactory results provided above are based on assumptions, off-
site data extrapolation and data averaging. The real situation on the site could significantly differ from
our desktop investigation results and further L2GWA intrusive investigation is required.
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10.0RECOMMENDATONS
The following recommendations based on the conclusions of the Level 1 GWA:

1. It is recommended to use the bedrock aquifer for potable water supply.

2. The public central water supply system, consisting of two (2) production wells and water treatment
facility, serving the total of 332 persons is recommended.

3. Level 2 GWA is recommended to be completed on the site.

4. The well construction is recommended as follows:

a. well depths 130 m installed within the bedrock aquifer;

b. well diameters 0.18 m;

c. wells equipped with properly capped steel casing and drive shoe. The casing installed in the
bedrock at estimated 46 mbgs and extending the minimum 0.6 m above ground; and

d. bentonite grouting of the well casing annular space from the drive shoe up to the ground surface.

5. The water level is recommended to be always kept inside the casing during testing and future
operations.

6. Details of pump placement and test rates to be determined after the well installation and
development.

7. The minimum well spacing to mitigate wells interference is recommended to be 50 m.

8. It is recommended to complete 4-step tests and 72-hour constant rate pumping tests on each of the
two (2) wells, using idling well as an observation.

9. Phasing of tests is also recommended, with one (1) of the wells drilled and tested before proceeding
with the second well drilling.

11.0 CLOSURE
This report was prepared for the exclusive use of the Zzap Architecture + Planning for evaluating the
groundwater condition of the site at the time of the site visit. Any use which a third party makes of this report,
or any reliance on or decisions to be made based on it, are the responsibility of the third party. Should
additional parties require reliance on this report, written authorization from DesignPoint will be required. With
respect to third parties, DesignPoint has no liability or responsibility for losses of any kind whatsoever, including
direct or consequential financial effects on transactions or property values, or requirements for follow-up
actions and costs.

The report is based on data and information collected during the Level 1 GWA of the site conducted by
DesignPoint. It is based solely on the conditions of the site encountered at the time of the site visits in April
2025. Except as otherwise maybe specified, DesignPoint disclaims any obligation to update this report for
events taking place, or with respect to information that becomes available to DesignPoint after the time during
which DesignPoint conducted the Level 1 GWA.

In evaluating the property, DesignPoint has relied in good faith on information provided by other individuals
noted in this report. DesignPoint has assumed that the information provided is factual and accurate. In
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addition, the findings in this report are based, to a large degree, upon information provided by the prospective
purchaser, the purchasers agent, and the current managers of the property. DesignPoint accepts no
responsibility for any deficiency, misstatement or inaccuracy contained in this report as a result of omissions,
misinterpretations or fraudulent acts of persons interviewed or contacted.

DesignPoint makes no other representations whatsoever, including those concerning the legal significance of
its findings, or as to other legal matters touched on in this report, including, but not limited to, ownership of
any property, or the application of any law to the facts set forth herein. With respect to regulatory compliance
issues, regulatory statutes are subject to interpretation and change. Such interpretations and regulatory
changes should be reviewed with legal counsel.

We trust that the information contained in this report is adequate for your present purposes. If you have any
questions about the contents of the report or if we can be of any other assistance, please contact us at your
convenience.

Thank you,

DesignPoint Engineering & Surveying Ltd.

Arman Polatbekov, P.Geo.
Senior Hydrogeologist and Contaminated Site Professional
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Appendix A – Preliminary Site Plans
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Appendix B – Environmental Registry



  PO Box 442 
 Halifax, Nova Scotia 
 B3J 2P8 
 

Information Access ph: (902) 424-2549 
/and Privacy fax: (902) 424-6925  

       
May 26, 2025           Our file # ENV-2025-2299/2310 
 
Email: Ryleigh.boudreau@designpoint.ca   
 
 
 
Ryleigh Boudreau 
Design Point 
90 Western Parkway 
Bedford NS B4B 2J3 
 
RE:  West Petpeswick Rd. (PID 00334953); West Petpeswick Rd. (PID 00334946); 0 West 

Petpeswick Rd. (PID 40548182); 918 West Petpeswick Rd. (PID 00334920); 934 West 
Petpeswick Rd. (PID 00641241); West Petpeswick Rd. (PID 00334912); 792 West 
Petpeswick Rd. Lot W-HB (PID 00346460); 780 West Petpeswick Rd. (PID 00346486); 
West Petpeswick Rd. (PID 00346502); 812 West Petpeswick Rd. Lot 94-4 (PID 40656274); 
808 West Petpeswick Rd. Lot 1 (PID 40485344); and 800 West Petpeswick Rd. Lot HA 
(PID 41305186), West Petpeswick 

 
I refer to your enquiry of the Environmental Registry received on May 13, 2025. We acknowledge 
receipt of payment for 12 properties.  
 
Enclosed is the information that was located through the Environmental Registry with regards to 800 
West Petpeswick Rd., West Petpeswick. 

No information was located through the Environmental Registry with regards to the remaining above 
referenced properties. 

Nova Scotia Environment makes no representations or warranties on the accuracy or completeness of 
the information provided.  
 
Sincerely, 

 
Tina Skeir 
Information Access Officer 
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Appendix C – Tabulated Historical Well Data
And Models






















