Development Permit
DP2407J (Benson Qil Ltd.)

Date: April 17, 2024
Issued pursuant to Section 490 and 491 of the Local Government Act

This Development Permit is issued to 0889922 B.C. LTD., INC.NO. BC0889922 of Castlegar, BC as the
registered owner (hereinafter called the “Permittee”) and shall only apply to those lands within the
Regional District of Central Kootenay, in the Province of British Columbia legally described as LOT 2
DISTRICT LOT 237 KOOTENAY DISTRICT PLAN EPP71075 (PID 030-632-439) as shown on the attached
Schedules 1, 2, 3 and 4, forming part of this Permit, referred to hereafter as the “said lands”.

This Development Permit is issued subject to compliance with all of the bylaws of the Regional District
of Central Kootenay applicable thereto, except as specifically varied or supplemented by this Permit.

This Development Permit shall not have the effect of varying the use or density of land as specified in
the applicable Zoning Bylaw of the Regional District of Central Kootenay, nor a Floodplain Specification
under Section 524 of the Local Government Act.

The said lands have been designated ‘Industrial (I)’ and are located within a Development Permit Area
pursuant to the Kootenay-Columbia Rivers Official Community Plan Bylaw No. 1157, 1996 as amended.

The Permittee has applied to the Regional District of Central Kootenay to authorize the development
of a “card lock” style fueling station on 0.4 ha portion of the subject property. Pursuant to this
Development Permit and subject to the terms and conditions herein contained, as well as all other
applicable Regional District Bylaws, the Regional District of Central Kootenay hereby authorizes the use
of the said lands for this purpose.

The Permittee is required to obtain approval in writing from the Regional District of Central Kootenay
prior to the construction any new buildings, external additions to existing buildings or for any deviation
from the development authorized under Section 5 of this Development Permit. Furthermore, the
Permittee is hereby advised of the following requirements:

6.1 The Regional District of Central Kootenay Building Department requires that the Permittee
obtain a demolition permit and/or building permit prior to the removal of any existing buildings
and structures, the renovation, expansion or alteration of any existing building and the
construction of any new building.

6.2 Unless otherwise stated all buildings and structures shall comply with the site coverage,
building height and building setback requirements of the ‘Light Industrial’ (M1) zone of the
Regional District of Central Kootenay Zoning Bylaw No. 1675, 2004 as amended.

6.3 In accordance with Resolution 112/25 of the Board of Directors of the RDCK as carried on
February 20, 2025, the permittee is granted variances from the Regional District of Central
Kootenay Zoning Bylaw No. 1675, 2004 to the extent specified in Section 6.3.1 below:

6.3.1 Sections 611.1, 611.2, 611.13 and 621.3 of RDCK Zoning Bylaw No. 1675, 2004 are
varied for the following purposes:



6.4

6.5

6.6

6.7
6.8

6.9

6.10
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e 611.1and 611.2: Reduction of required parking spaces based on “Operation Area”
from 11 to 2;

e 611.13: Reduction of area to be surfaced with concrete or asphalt to an area
measuring 775 m2;

e 621.3: Reduction of landscape screen along the front property line to
accommodate a wider driveway access for large commercial vehicles;

Subject to:

1. The following measures to control and mitigate dust being implemented:
a. Surfacing the non-paved portions of the site with a low dust alternative
such as road base gravel;
b. Regular application of dust control treatment (e.g. water, calcium
chloride or other suitable treatment) on non-paved portions of the site.

So as to form a continuous landscape buffer, the Permittee shall be required to install new
landscape planting consisting of trees, shrubs or fencing to supplement the existing
landscaping along the northern and southern property lines and in accordance with “Schedule
3: Landscape Plan (Revision 1) prepared by Morrow Engineering Ltd., dated November 5,
2024”.

Trees and shrubs associated with this Landscape/Planting Plan (Schedule 3) shall be planted in
accordance with the applicable regulations in Sections 620 and 621 of Zoning Bylaw No. 1675.

All landscape planting shall be installed and inspected by Regional District of Central Kootenay
staff prior to April 22, 2027. Furthermore, subject to Section 7, the Permittee shall be required
to provide a Letter of Credit in the amount of $33,726 to allow the Regional District to complete
the required landscaping, if necessary.

All yard lighting shall be unobtrusive and in scale with the surroundings.

All parking spaces shall be designed in accordance with the requirements of Section 611 of
Zoning Bylaw No. 1675, 2004 and are subject to the following:

6.8.1 Each parking space shall have a length of not less than 5.8 metres and a width of not
less than 2.6 metres and a height of not less than 2.2 metres.

6.8.2 In all parking areas containing more than five (5) parking spaces, every off-street
parking space must have curbs, or wheel stops, to prevent vehicles from overhanging
parcel lines, landscaped areas or walking corridors.

In accordance with Section 4.1.3.10 of the Kootenay-Columbia Rivers OCP Bylaw No. 1157 an
aquifer assessment was prepared by LEGACY Environmental, dated February 20, 2025 (File #
0342.01.02) in support of this Development Permit Application. The report is attached to this
permit as Schedule 4. All recommendations and considerations included in this report shall
be implemented through the construction period and throughout the ongoing operation of
the proposed card lock fueling station on the subject property.

A building permit shall be required prior to any construction involving land in this location at
which time the Permittee shall be required to address sewage disposal issues to the



10.

11.
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satisfaction of the Interior Health Authority and Regional District of Central Kootenay Senior
Building Official.

As a condition of the issuance of this Permit, the Regional District shall hold an irrevocable Letter of
Credit submitted by the Permittee in the amount of $33,726 to ensure the landscaping requirements
as set forth in Section 6 are completed and in accordance with the following provisions:

7.1 A condition of the posting of the Letter of Credit is that should the Permittee fail to carry out
the landscaping as herein above stated, according to terms and conditions of this permit within
the time provided, the Regional District may use the Letter of Credit to complete the
landscaping by servants, agents or contractors, and any surplus shall be paid over to the
Permittee. If the amount of funds is insufficient to cover the actual cost of completing the
works, then the Permittee shall pay such deficiency to the Regional District immediately upon
receipt of the Regional District’s bill for same.

7.2 The Permittee shall complete the landscaping works required by this Permit prior to April 9,
2027. Within this time period the required landscaping must be inspected and approved by
the Regional District.

7.3 If the landscaping is not approved within this time period, the Regional District has the option
of continuing to renew the Letter of Credit until the required landscaping is completed or has
the option of drawing from the Letter of Credit to complete the required landscaping In this
event, the Regional District or its agents have the irrevocable right to enter into the property
to undertake the required landscaping for which the Letter of Credit was submitted.

7.4 If the landscaping is approved within this time period without the Regional District having to
draw the on the Letter of Credit, 90% of the original amount of the Letter of Credit shall be
returned to the Permittee.

7.5 A hold back of 10% of the original amount of the Letter of Credit shall be retained until a final
inspection is undertaken within 12 months of the date of the original inspection and approval
was given to the landscaping. If the landscaping receives approval at final inspection, the 10%
hold back will be returned to the Permittee. If after the final inspection, approval of the
landscaping is not given, the Regional District has the option of continuing to renew the Letter
of Credit until the required landscaping is approved or has the option of drawing on the Letter
of Credit the funds to complete the required landscaping. In this event, the Regional District
or its agents have the irrevocable right to enter onto the property to undertake the required
landscaping for which the Letter of Credit was submitted.

The said lands shall be developed strictly in accordance with the terms and conditions of this
Development Permit and the requirements of all applicable Regional District Bylaws as well as any
plans and specifications which may, from time to time, be attached to this Permit shall form a part
thereof.

In accordance with the Local Government Act, if the development authorized by this Development
Permit is not commenced within two years of the date of this Permit, this Permit shall lapse.

In accordance with the Local Government Act, ‘Notice’ shall be filed in the Land Title Office that the
said lands are subject to this Development Permit.

The terms of this Development Permit including subsequent amendments, are binding on all persons
who acquire an interest in the said lands associated with this Permit.
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12. It is understood and agreed that the Regional District has made no representations, covenants,
warranties, guarantees, promises, or agreement (verbal or otherwise) with the Permittee other than
those in this Development Permit. It is solely the responsibility of the Permittee to ensure that the
requirements of all other applicable government agencies are satisfied.

13. This Development Permit does not constitute a building permit.

14. This Development Permit shall come into force and effect 14 days after the date of issuance unless a
Waiver of Appeal is received from the Permittee at which time the Development Permit shall be
deemed to be issued upon receipt of the Waiver of Appeal. OR If a Notice of Appeal is received the
Development Permit shall be suspended until such time as the Board of the Regional District of Central
Kootenay has decided the Appeal.

Sangita Sudan, General Manager of Development and Community Sustainability Services

April 17, 2025

Date of Approval (date of review and approval)

April 23, 2025

Date of Issuance (pending receipt of securities)
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Schedule 1: Subject Property
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Schedule 2: Site Plan
(Full size drawing on following page)
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Schedule 3: Landscape Plan
(Full size drawing on following page)
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Schedule 4: Aquifer Assessment prepared by Legacy Environmental, dated February 20, 2025
(Complete report on following pages)
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Groundwater Wells and Aquifers - Province of British Columbia

The total licensed volume is counted once for each licence (the total volume may be shared between wells if there are multiple wells in a licence). In cases where
specific volumes are licensed for multiple purposes, individual voiumes are summed.

Knowledge Indicators

Advanced mapping

Drilling & operation advisory

Observation wells

Numerical Model

Aquifer notations

Water Budget

Water quality information

Hydraulically connected (screening
level)

Groundwater Surface Water
Interactions

Other information

https://apps.nrs.gov.bc.ca/gwelis/aquifers/501

o Mapping Report (2024) (https://a100.gov.bc.ca/pub/acat/public/viewRepart.do?reportid=63036)

No information available,
Active

o 074 {https://governmentofbc.maps.2rcgis.com/apps/webappviewer/index.htmi?id=b53cb0bf3f6848e79d66ffd09b74f0
0d&find=0BS WELL 074)

No information available,

No notation currently assigned.
No information available.

4 wells with an EMS ID

See Guidance on Determining Likelihood of Hydraulic Connection

No information available.

No information available.
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Aquifer Name: Castlegar Overburden Aquifer

Aquifer Number: 0501

Date of Mapping: February 2", 2023

Authors: Tibor Lengyel, M.Sc., P.Geo., Simrat Verma, M.Sc., and Andrew Hinnell, Ph.D,, P.Geo.

A. AQUIFER DESCRIPTION FOR AQUIFER 0501

A.1  CONCEPTUAL UNDERSTANDING OF HYDROSTRATIGRAPHY

A.1.1 AQUIFER EXTENTS

Aquifer 0501 is located along the Columbia River in the vicinity of Castlegar, British Columbia (see Figure
1; Lengyel et al. 2024). The east and west extents of the aquifer were delineated based on surficial
geological mapping in the area and they coincide with the extent of mapped alluvial and glaciofluvial
sediments (Fulton et al. 1984). To the south, aquifer 0501 is separated from aquifer 0483 by inferred
bedrock outcrops which interrupt the glaciofluvial sediments in the Columbia River valley. Similarly, the
northern boundary is separated from aquifer 1117 (located on the Kootenay River) by bedrock outcrop.

A.1.2 GEOLOGIC FORMATION (OVERLYING MATERIALS)

Borehole records indicate deposits overlying the aquifer are comprised of interlayered sands and gravels
with clay, hardpan (interpreted as till), and fines (described as silt and clay). Permeable sands and
gravels exist at ground surface in some regions. Silt, gravelly silt, boulders, till and clay zones exist in 89
well records with an average thickness of 19.6 m.

Most wells are deep (>30 m) and have been completed within glaciofluvial deposits.

A.1.3 GEOLOGIC FORMATION (AQUIFER) — SUBTYPE: 4B — CONFINED GLACIOFLUVIAL

Surficial mapping (Fulton et al. 1984) indicates that aquifer 0501 is comprised primarily of medium to
coarse glaciofluvial deposits.

A.1.4 VULNERABILITY - MODERATE

While the permeability of the aquifer has not been tested, it is expected to be high based on the type of
aquifer material (alluvial and glaciofluvial sand and gravel). Depth to groundwater is shallow to deep
with an average depth to water of 25.0 m. Well records indicate that the aquifer is generally confined by
thick sequences of till, silt, and/or clay. However, there are some regions of the aquifer (e.g., in the
southwest, and in the Castlegar region in the north) that have permeable material (sand and gravel)
present from the ground surface resulting in local areas of high vulnerability. The aquifer has been
classified as a mixed aquifer (i.e., confined and unconfined), and the overall vulnerability of the aquifer
has been assessed as moderate.



A.2  CONCEPTUAL UNDERSTANDING OF FLOW DYNAMICS

A.2.1 GROUNDWATER LEVELS AND FLOW DIRECTION

Static groundwater levels recorded in the provincial groundwater wells database (GWELLS) range from
shallow (2.7 m) to deep (78.6 m). There is one provincial observation well (OW-074) within the aquifer.
There are no artesian wells within the aquifer extents.

The Province has managed observation well 074 located in this aquifer since 1966. A maximum
groundwater level of 26.3 m below ground level and a minimum groundwater level of 28.7 m below
ground level was recorded in 2021.

The groundwater surface is interpreted to be a subdued representation of the topography, based on
regional interpolation of groundwater surface elevations. Groundwater is interpreted to follow the
topographic gradient and flow from high elevations near the edges of the aquifer to low elevations near
the Columbia River with a southerly component influenced by the regional slope of the river valley.

A.2.2 RECHARGE

Recharge to the aquifer is likely from distributed infiltration of precipitation, snowmelt, slow downward
leakage, and/or surface water features including the Columbia River and its tributaries. The infiltration
of precipitation and snowmelt is expected to focus on areas where the overlying materials are thinner or
coarse-grained. The aquifer may also be recharged by deep groundwater flow associated with mountain
block recharge in adjacent mountain ranges via the underlying bedrock aquifers (0500, 0513, and 1283).

A.2.3 POTENTIAL FOR HYDRAULIC CONNECTION

Groundwater is inferred to be hydraulically connected to the Columbia and Kootenay rivers. The aquifer
may also be hydraulically connected to the underlying bedrock aquifers (0500, 0513, and 1283). While
inferred bedrock outcrops separate them, aquifers 0483, 0484, 0501, and 1117 are part of the same
group of overburden aquifers along the Columbia and Kootenay Rivers.

A3  WATER MANAGEMENT

A.3.1 ADDITIONAL INFORMATION ON WATER USE AND MANAGEMENT

Reported well yields for 113 of 163 {excluding 50 wells that were dry or had no reported well yield) wells
within the aquifer range between 0.006 L/s and 139 L/s with a geometric mean of 2.1 L/s, indicating an
aquifer with moderate productivity with localized zones of low and high productivity. No water quality
or quantity concerns were noted in the water quality comments of the GWELLS database.

There is a mix of domestic and commercial/industrial, and production wells (Golf Course, Ootischenia
fmprovement District, and Village of Kinnard) based on land use and well records.

A.3.2 ADDITIONAL ASSESSMENTS OR MANAGEMENT ACTIONS

No water availability or water budget studies have been completed in the area.









AQUIFER CLASSIFICATION WORKSHEET
DATE: March 31, 2012

AQUIFER REFERENCE NUMBER: 504

DESCRIPTIVE LOCATION OF AQUIFER: Raspberry Village, north of Castlegar, north of Columbia River

NTS MAP SHEET: 082J05

BCGS MAP SHEET: 082032
CLASSIFICATION: 1B RANKING: 10
Agquifer Size: 1.6 km?

Aquifer Boundaries:

The southern aquifer boundary follows the shoreline of the Columbia River. The remainder
of the aquifer boundary follows the break in slope of the valley floor and valley sides, generally
along the 500 m above sea level topographic contour interval. ~ Solid lines have been used for
boundaries having a high degree of certainty while dash lines indicate a lesser degree of
certainty.

Aquifer Sub-type: 1b

Characterized as aquifers found along rivers of moderate stream order with the potential to
be hydraulicaily influenced by the river.

Agquifer Priority Rating for Observation Wells: 38.63

Geologic Formation {overlying materials):

Lithology information indicates overlying deposits of primarily clay, silt, as well sands and fines.
few wells have highly permeable sediments from surface.

Geologic Formation {aquifer): Sand and Gravel

Post glacial floodplain. The aquifer is likely hydraulically connected to the Columbia River
and potentially locally hydraulically connected to Norns Creek.

Confined/Partially Confined/Unconfined: Partially Confined




Vulnerability: Moderate - B

A majority of wells with lithology information have a confining unit overlying the aquifer ranging in
thickness from 1.52 to 33.53 m with a median of 13.05 m and an average of 13.85 m. The depth to
the bottom of the primary confining layer ranges from 1.83 to 47.24 m with a median of 18.29 m and
an average of 22.16 m.  Only a medium degree of confinement is provided by some deposits (i.e.,
sand & fines) and there may be windows of highly permeable sediments in the confining layer.

Based on the above, the aquifer vulnerability is considered moderate.

Productivity: Moderate — Geomean 1.47 L/s

Reported well yields range widely between 0.38 to 5.05 L/s with a median of 1.26 L/s and an
average of 1.89 L/s based on 23 records.  Productivity is considered moderate based on a
geometric mean of 1.47 L/s.

Depth to Water: Moderately Shallow — Average 16.34 m

The depth to static water level ranges from 4.27 to 35.97 m with a median of 13.11 m and an
average of 16.34 m based on 21 records.

Direction of Groundwater Flow:

Groundwater likely follows the topographic gradient from high elevation to low elevation
towards the Columbia River.

Recharge:

Recharge to the aquifer is likely from direct infiltration of precipitation, slow downward
leakage, surface water features, and/or lateral inflows into the valley.

Domestic Well Density: Moderate — 16.3 wells/km?®

The level of density was calculated at 16.3 wells/km” using wells identified for domestic and unknown
uses and is considered to be moderate.

Type of Water Use: Multiple Uses

Groundwater is used for private domestic, water supply system, and irrigation purposes based
on a review of well records.

Reliance on Source:

Conjunctive. There are water licenses along local springs that are also used to meet local water
demands. A reservoir is also located within the aquifer area.



Conflicts between Users:

None documented.

Quantity Concerns:

One well reportedly goes dry occasionally.

Quality Concerns:

Some iron reported at a few wells. This is an aesthetic issue.

Comments:

References:

Bernardinucci J. and K Ronneseth, 2002.  Guide to Using the BC Aquifer Classification Maps for the
Protection and Management of Groundwater. BC Ministry of Water, Land and Air Protection, Water
Air and Climate Change Branch, Water Protection Section.

Little, H.W. 1960. Geology, Nelson (West Half), Kootenay and Similkameen Districts, British
Columbia, Geological Survey of Canada, Map 1090A, scale 1:253,440.



AQUIFER CLASSIFICATION AND RANKING

AQUIFER LOCATION:

AQUIFER REFERENCE NUMBER:

AQUIFER SUB-TYPE:

AQUIFER PRIORITY RATING FOR OBSERVATION:

CLASSIFICATION:

liB

Classification Component:

Level of Development:

Level of Vulnerability:

Ranking Component:

Productivity:
Vulnerability:
Size:
Demand*:
Type Of Use:
Quality:
Quantity:
Total:

Raspberry Village, north of Castlegar, north of Columbia River

504
1b

38.63
RANKING:

10

Aguifer productivity is considered moderate based on well yield.

Demand is considered moderate (see below).

of development in relation to aquifer productivity.

There is a moderate level

Moderate level of vulnerability to surface contamination.

Ranking Value:

w N 2NN

10

* Demand has been assessed subjectively. Demand is based on domestic well density as well as general knowledge of well use and
land use in the area. Demand assumes that the reported well capacity is the amount of water used, which can be misleading. The
reported well capacity is often higher than actual use.

Statistical Summary of Well Data for Aquifer# 504
Total number of wells available for statistical analysis:

Depth to Well Depth to Reported Est. | Est. Thickness of
Bedrock Depth Water Well Yield Confining
Materials

(m bgs) (m bgs) (m bgs) (L/s) (m)
Number of Wells 0 28 21 23 24
Minimum - 12.19 4.27 0.38 1.52
Maximum - 50.90 35.97 5.05 33.53
Median - 24.23 13.11 1.26 13.05
Average - 27.98 16.34 1.89 13.85
Geometric Mean - 25.90 13.58 1.47 10.58
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Flowing artesian wells
Well info last updated 3/6/2024

Documentation

Groundwater Wells and Aquifers - Province of British Columbia

17 artesian wells in aquifer

¢ AQ_00513_Aquifer_Mapping_Report0513.pdf

Licensing Information

The licensing summaries should be considered estimates, Total volume is likely more than what is indicated in charts due to domestic use and unprocessed licence

applications. Due to complexitles in the structure of the licensing data, reported values should be confirmed through the e-licensing portal (https://i

b/ams/Default.aspx?PossePresentation=AMSPublic&PosseObjectDef=o ATIS DocumentSearch&PosseMenuName=WS Main}.

Number of groundwater licences

Water withdrawal volume (annual)

Licensing Information is obtained from the Water Rights Licence - Public data layer (https://catalogue.data.gov.bc.ca/dataset/water-rights-licences-

0

No information available.

Unique licenses are counted once for each aquifer that they are associated with.

The total licensed volume is counted once for each licence (the total volume may be shared between wells if there are multiple wells In a licence). In cases where

specific volumes are licensed for multiple purposes, individual volumes are summed.

Knowledge Indicators

Advanced mapping

Drilling & operation advisory
Observation wells
Numerical Model

Aquifer notations

Water Budget

Water quality information

Hydraulically connected (screening
level)

Groundwater Surface Water
Interactions

Other information

https://apps.nrs.gov.bc.ca/gwells/aquifers/513

o Mapping Report (2024) (https://a100.gov.bc.ca/pub/acat/public/viewReport.do?reportid=63036)

No information available.

No information available.

No information available,

No notation currently assigned.
No information available.

0 weils with an EMS ID

See Guidance on Determining Likelthood of Hydrautic Connection

No information available.

No information available,
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Aquifer Name: North Castlegar Bedrock Aquifer
Aquifer Number: 0513
Date of Mapping: February 2"¢, 2023

Authors: Tibor Lengyel, M.Sc., P.Geo., Simrat Verma, M.Sc., and Andrew Hinnell, Ph.D., P.Geo.

A. AQUIFER DESCRIPTION FOR AQUIFER 0513

A.1  CONCEPTUAL UNDERSTANDING OF HYDROSTRATIGRAPHY

A.1.1 AQUIFER EXTENTS

The aquifer is north of the Columbia and Kootenay rivers (see Figure 1; Lengyel et al. 2024). The aquifer
is a bedrock aquifer. Bedrock forms a regionally extensive geological/hydrostratigraphic unit. The extent
of the aquifer is defined based on topography, major surface water features, and water licensing
watershed boundaries. The aquifer is bounded by Upper Arrow Lake and the Columbia and Kootenay
rivers, and the West Arm of Kootenay Lake in the south and the east. The rest of the aquifer boundaries
were delineated based on inferred groundwater divides (ridges) drawn using surface licensing
watershed boundaries. The aquifer was mapped outside the extent of well development; thus,
uncertainty exists with aquifer properties.

A.1.2 GEOLOGIC FORMATION (OVERLYING MATERIALS)

Fulton et al. (1984) described the area of the aquifer to be overlain by sandy till, alluvium,
glaciolacustrine silt, clay, and sand, and glaciofluvial sand and gravel. Aquifer 0513 may be locally
overlain by the sediments of overburden aquifers 0501, 1117, and 1276. Depth to bedrock ranges from
0.3 to 147.8 m. The average depth to bedrock is 18.5 m. Bedrock outcrops at higher elevations.

A.1.3 GEOLOGIC FORMATION (AQUIFER) — SUBTYPE: 6B — FRACTURED CRYSTALLINE
ROCK

Aquifer 0513 is composed primarily of fractured igneous intrusive rock {granite and granodioritic) of the
Cenozoic and Mesozoic eras. There is a portion of granite and metamorphic rock (gneiss) that is of the
Paleozoic Era, and a small section of sedimentary rock of the Mesozoic Era (Cui et al. 2017).

As the bedrock has been faulted and fractured throughout the area of the aquifer and surrounding
region, and well yields change over short distances and do not appear to be correlated with bedrock
type, secondary permeability is expected to be dominant in all types of bedrock; and as such, all these
rocks may act as aquifers. Accordingly, bedrock aquifers are expected to extend across lithological
boundaries.



A.1.4 VULNERABILITY - MODERATE

The bedrock aquifer is composed of fractured rock. Depth to groundwater varies from shallow to deep.
The average depth to water is 24.5 m and average depth to bedrock is 18.5 m. The aquifer is generally
confined, however, some areas throughout the aquifer show higher vulnerability (i.e., where permeable
deposits are overlying the aquifer, overlying material is thin, and at higher elevations where the aquifer
outcrops). There are artesian wells within the aquifer.

Vulnerability across the aquifer ranges from moderate along the floodplain of the Columbia River
(where the aquifer is confined by overlying sediments [and where most of the development is expected
to occur] and where the risk of contamination from land use is expected to be higher) to high further
away from the river (in areas of topographical high where bedrock outcrops and overlying material is
thin). The overall vulnerability of the aquifer to surface contamination has been qualitatively assessed to
be moderate.

A.2  CONCEPTUAL UNDERSTANDING OF FLOW DYNAMICS

A.2.1 GROUNDWATER LEVELS AND FLOW DIRECTION

Static water levels recorded in the provincial groundwater wells database (GWELLS) range from artesian
to deep (139.6 m). There are 24 wells with artesian groundwater conditions within the aquifer, located
along the Kootenay River. There are no provincial observation wells within the aquifer.

The groundwater surface is interpreted to be a subdued representation of the topography based on
regional interpolation of groundwater surface elevations. Groundwater is interpreted to flow along the
topographic gradient from higher elevation in the north/northwest to lower elevation towards the
south/southeast along the Columbia and Kootenay rivers.

No information has been identified on the primary porosity and permeability of the bedrock unit. Based
on the type of material (primarily igneous intrusive rocks) and the large variation of reported well yields
over short distances, flow is expected to occur primarily through fractures.

No information is available on how faults impact groundwater flow in the area. Fracturing associated
with the faults is interpreted to enhance (and possibly be the main source) permeability.

A.2.2 RECHARGE

Recharge to the aquifer varies depending on depth to bedrock. In areas where the overburden is thick,
surficial recharge to the aquifer is likely limited. The infiltration of precipitation and snowmelt is
expected to focus on areas where fine-grained overburden is thinner and in areas of higher topographic
elevations where overburden is absent, and the bedrock outcrops at surface (Fuiton et al. 1984). Much
of the recharge is expected to occur in the spring associated with snowmelt. Recharge may occur
through the overlying overburden aquifers 1117 and 1276. The aquifer may also be recharged by
overlying tributaries of the Columbia and Kootenay rivers where the intervening overburden is thin;
however, spatial and temporal understanding of this recharge mechanism is uncertain and further
investigation is required to confirm these hydraulic connections.






A.5  REVISION HISTORY

Date Version | Revision | Comments Author
Class

20020322 1 Major Initial mapping of aquifer N/A

20160426 2 Minor Revision of aquifer Lowen Hydrogeology Consulting
Ltd.

20230202 3 Major Remapping and Tibor Lengyel, M.Sc., P.Geo., Simrat

consolidation of aquifers Verma, M.Sc., and Andrew Hinnell,

PhD, P.Geo.

Author of first mapping not available







AQUIFER CLASSIFICATION WORKSHEET

DATE: March 31, 2012
AQUIFER REFERENCE NUMBER: 990
DESCRIPTIVE LOCATION OF AQUIFER: Northern shoreline of the Columbia River, west of

Lower Arrow Lake

NTS MAP SHEET: 092H06

BCGS MAP SHEET: 092h033
CLASSIFICATION: 1lIB RANKING: 8
Aquifer Size: 4.5 km*

Aquifer Boundaries:

The aquifer boundary was delineated using topography and the extent of well development.
The aquifer is located in the valley bottom.  Solid lines have been used for boundaries having
a high degree of certainty while dash lines indicate a lesser degree of certainty.

Aquifer Sub-type: 6b

Characterized as fractured crystalline (igneous intrusive or metamorphic, meta-sedimentary,
meta-volcanic, volcanic) rock aquifers.

Aquifer Priority Rating for Observation Wells: 21.90

Geologic Formation {overlying materials):

Lithology information indicates overlying deposits of primarily clay or highly permeable sand and
gravel deposits. The depth of unconsolidated material overlying the bedrock ranges from 2.74 to
37.49 m with a median of 22.86 m and an average of 21.21 m based on only 5 well records.

Geologic Formation (aquifer): Intrusive/Metamorphic Rocks

Primarily intrusive rocks belonging to the Greenwood, Wallace Creek Plutons, Kinnaird Gneiss
formation from the Mesozoic era. Some wells are instrumented in metamorphic rocks from
the Paleozoic era. The shallow bedrock wells may be hydraulically connected to overlying
unconsolidated deposits.

Confined/Partially Confined/Unconfined: Partially Confined




Vulnerability: Moderate - B

The thickness of the confining unit ranges from 8.53 to 12.81 m with an average of 11.18 m based on
three well records. There are two wells that have highly permeable sediments overlying the bedrock
unit. Lithology information for overlying Aquifer No. 502 and Aquifer No. 504 suggests some
overlying confining materials only provide a medium degree of confinement and there may be
windows of highly permeable sediments in the confining layer. Based on the above, the aquifer
vulnerability is considered moderate.

Productivity: Moderate —~ Geomean 0.35 L/s

Reported well yields range between 0.13 to 0.95 L/s with an average of 0.54 L/s based on 4
records. Productivity is considered moderate based on a geometric mean of 0.35 L/s.

Depth to Water: Moderately Shallow — Average 20.57 m
Two depth to static water levels of 10.67 m and 30.48 m were reported.

Direction of Groundwater Flow:

Groundwater likely flows to the south ignoring geologic complexities in the fractured bedrock
and assuming groundwater will follow the topographic gradient from high elevation to low
elevation.

Recharge:

Recharge to the aquifer is likely from direct infiltration of precipitation, slow downward
leakage, and/or local surface water features.

Domestic Well Density: Low — 1.1 wells/km?

The level of density was calculated at 1.1 wells/km? using wells identified for domestic uses and is
considered to be moderate.

Type of Water Use: Drinking Water

Groundwater is used for private domestic purposes based on a review of well record
information.

Reliance on Source:

Conjunctive. There are water licenses along local creeks and springs that are also used to meet
water demands. Wells are also instrumented in overlying Aquifer No. 502 and Aquifer No. 504.

Conflicts between Users:

None documented.



Quantity Concerns:

None documented.

Quality Concerns:

None documented.

Comments:

References:

Bernardinucci J. and K Ronneseth, 2002.  Guide to Using the BC Aquifer Classification Maps for the
Protection and Management of Groundwater. BC Ministry of Water, Land and Air Protection, Water
Air and Climate Change Branch, Water Protection Section.



AQUIFER CLASSIFICATION AND RANKING
AQUIFER LOCATION: Northern shoreline of the Columbia River, west

of Lower Arrow Lake

AQUIFER REFERENCE NUMBER: 990

AQUIFER SUB-TYPE: 6b

AQUIFER PRIORITY RATING FOR OBSERVATION: 21.90
CLASSIFICATION: B RANKING: 8

Classification Component:

Level of Development: Aquifer productivity is considered moderate based on well yield.
Demand is considered low (see below). There is a light level of
development in relation to aquifer productivity.

Level of Vulnerability: Moderate level of vulnerability to surface contamination.

Ranking Component: Ranking Value:

Productivity:
Vulnerability:
Size:
Demand*:
Type Of Use:
Quality:
Quantity:
Total: 8

N R R NN

* Demand has been assessed subjectively. Demand is based on domestic well density as well as general knowledge of well use and
land use in the area. Demand assumes that the reported well capacity is the amount of water used, which can be misleading.  The
reported well capacity is often higher than actual use.

Statistical Summary of Well Data for Aquifer # 990
Total number of wells available for statistical analysis:

Depth to Well Depth to Reported Est. | Est. Thickness of
Bedrock Depth Water Well Yield Confining
Materials

(m bgs) (m bgs) (m bgs) (L/s) (m)
Number of Wells 5 5 2 4 3
Minimum 2.74 14.63 10.67 0.13 8.53
Maximum 37.49 152.40 30.48 0.95 12.81
Median 22.86 44.20 20.57 0.54 12.19
Average 21.21 71.20 20.57 0.54 11.18
Geometric Mean 15.66 48.73 18.03 0.35 11.00
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