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[bookmark: _Toc491431149]Aquifer Description for Aquifer 0500
[bookmark: _Toc491431150]Conceptual Understanding of Hydrostratigraphy
[bookmark: _Toc491431151]Aquifer Extents
[bookmark: _Toc491431152]The aquifer is at the confluence of the Kootenay and Columbia rivers (see Figure 1; Lengyel et al. 2024). The extent of the aquifer is defined based on topography, major surface water features, and water licensing watershed boundaries within a regionally extensive geological/hydrostratigraphic unit. The Columbia River (major geographical feature) forms the northern and eastern boundary of the aquifer. The southern and western boundaries are inferred groundwater divides (ridges) drawn using the surface licensing watershed boundaries and are a representation of topography (extent of the drainage basin) in the area. The southernmost portion of the aquifer boundary outside of the Study Area is delineated based on the presence of surface water features (i.e., springs).
Geologic Formation (Overlying Materials)
[bookmark: _Hlk128130371]Fulton et al. (1984) described the area of the aquifer to be overlain by sandy till, sandy loam, and loamy till, and by glaciofluvial sand and gravel along the Columbia River floodplain. Sections of the till are described to be thin and discontinuous with thickness up to 2 m in some regions. Aquifer 0500 may be locally overlain by the sediments of overburden aquifers 0483 and 0501. Depth to bedrock ranges from 0.3 to 59.4 m. The average depth to bedrock is 13.9 m. Bedrock outcrops at higher elevations.
[bookmark: _Toc491431153]Geologic Formation (Aquifer) – subtype: 6b – Fractured crystalline rock
[bookmark: _Hlk128129627]Aquifer 0500 is primarily comprised of fractured igneous intrusive rock (granite and granodioritic) of the Mesozoic and Cenozoic eras. There is some metamorphic rock (gneiss) along the Columbia River floodplain of the Cenozoic Era and some sedimentary rock toward the south of the aquifer of the Paleozoic Era (mudstone, siltstone, shale, fine clastic; Cui et al. 2017).
[bookmark: _Hlk128387875]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.
[bookmark: _Toc491431154]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.
[bookmark: _Hlk128381804]The bedrock aquifer is 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). Average depth to bedrock is shallow (13.9 m). There are artesian wells within the aquifer. Vulnerability across the aquifer ranges from moderate (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 (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.
[bookmark: _Toc491431155]Conceptual Understanding of Flow Dynamics
[bookmark: _Toc491431156]Groundwater Levels and Flow Direction
Static groundwater levels recorded in the provincial groundwater wells database (GWELLS) range from artesian to deep (99.1 m). There are six wells with artesian groundwater conditions within the aquifer, located along the Columbia 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 flow is interpreted to flow from higher elevation in the west toward the Columbia River floodplain in the north/east.
[bookmark: _Hlk128132704]No information has been identified on the primary porosity and permeability of the bedrock unit. Based on the type of material (igneous intrusive and metamorphic rock), 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.
Recharge
[bookmark: _Hlk35351971][bookmark: _Hlk160379422]Recharge to the aquifer varies depending on the thickness and material texture of the overlying sediments. 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 (Fulton 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 0483 and 0501. Mountain block recharge from the neighboring mountain ranges may be also a source of recharge to this aquifer. The aquifer may also be recharged by overlying minor tributaries of the Columbia River 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.
[bookmark: _Toc491431158]

Potential for Hydraulic Connection
Hydraulic connection to various surface water bodies (primarily the Columbia River, which forms the northern and eastern boundary of aquifer 0500, and its minor tributaries) is expected. As the bedrock has been faulted and fractured throughout the Study Area, hydraulic connection to other aquifers (including the overlying overburden aquifers 0483 and 0501) is inferred; however, the extent of the fracture network and its continuity requires further study.
Water Management
[bookmark: _Toc491431159]Additional Information on Water Use and Management
Reported well yields for 62 out of 69 wells (excluding seven wells that were dry or had no reported well yield) within the aquifer range between 0.03 L/s and 63.1 L/s, with a geometric mean of 0.4 L/s, indicating an aquifer with generally moderate productivity with localized zones of low and high productivity. No water quality of quantity concerns were noted in the water quality comments of the GWELLS database.
The wells within aquifer 0500 are domestic use wells based on well purpose recorded in GWELLS.
[bookmark: _Toc491431160]Additional Assessments or Management Actions
No water availability or water budget studies have been completed in the area.
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