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0. [bookmark: _Toc491431149]Aquifer Description for Aquifer 0242
[bookmark: _Toc491431150]Conceptual Understanding of Hydrostratigraphy
[bookmark: _Toc491431151]Aquifer Extents
[bookmark: _Toc491431152]The aquifer is located west of Fraser Lake and east of Stuart River, in an interpolated bedrock low, roughly coinciding with the lower topographical elevations on the plain of the Nechako River. In its western extent near Fort Fraser, the bedrock low coincides with the current path of the Nechako River and thus underlies a mapped alluvial aquifer (Fort Fraser Alluvial Aquifer 1247, see Hinnell et al. 2020, Figure 6A). Similarly, east of Redmond Creek the aquifer underlies another mapped alluvial aquifer (Vanderhoof Alluvial Aquifer [0244], see Hinnell et al. 2020, Figures 6B and 6C). North of Tachick Lake, the aquifer was extended to include an area identified as a buried valley (Plouffe et al. 2004). In the northeast, the aquifer appears to follow the bedrock low (see Hinnell et al., 2020, Figure 3); however, exact delineation requires detailed review of data for adjacent map sheets. Near Vanderhoof a bedrock high limits the extent of the aquifer.
Geologic Formation (Overlying Materials)
Aquifer 0242 is typically overlaid by glaciolacustrine sediments and till. The fine-grained sediments are in turn overlain by coarse-grained sediments, which may be locally continuous (the Vanderhoof and Fort Fraser alluvial aquifers [0244 and 1247] along the Nechako River).
[bookmark: _Toc491431153]Geologic Formation (Aquifer) –4b Confined Glaciofluvial
[bookmark: _GoBack]As interpreted in cross-sections (Hinnell et al, 2020, Figures 6A – 6G) the Fraser-aged glaciofluvial sands of Aquifer 0242 are generally confined. The aquifer material is typically coarse grained (coarse sands and gravels), but locally can include fine grained sediment.
[bookmark: _Toc491431154]Vulnerability - LOW
Available lithology and surficial mapping (Clague, 1998, Plouffe, 1996, Tipper, 1971a, Tipper 1971b) indicate that the aquifer is covered by fine-grained, glaciolacustrine sediments across most of its extent, except along the Nechako River, where recent alluvial and colluvial sediments cover it (see Hinnell et al. 2020, Figure 5). Accordingly, the aquifer is interpreted to have a low vulnerability to surface contamination.
[bookmark: _Toc491431155]Conceptual Understanding of Flow Dynamics
[bookmark: _Toc491431156]Groundwater Levels and Flow Direction
[bookmark: _Hlk36174476]Static water levels range from the surface (artesian wells and licensed springs) to greater than 100 m below ground surface. One inactive provincial observation well exists within the aquifer footprint (OW 199).
There are 17 wells with artesian conditions (~5% of all wells assigned to the aquifer) in the aquifer and multiple licensed springs. Foweraker (1973) prepared a memo on an artesian well installed in this confined aquifer that could not be capped.
Interpolated groundwater levels suggest that groundwater flows towards the Nechako River. Two groundwater divides appear to exist within the aquifer: one of them is located east of Fort Fraser, where the higher topographic elevations divide groundwater flowing east and west towards the Nechako River, and one west of Stuart River, where the divide separates groundwater flowing east towards Stuart River, and west-southwest towards Nechako River.
Recharge
[bookmark: _Toc491431158]Recharge of the aquifer is expected to occur via distributed infiltration of precipitation along the undulating uplands north and south of Vanderhoof (Brown and Cockfield, 1950, Foweraker, 1979) where the overlying fine grained sediments may be thinner or absent. It is also possible that the aquifer is recharged from the surface water features (e.g. Fraser Lake) where low-permeability layers are absent; however, further investigation is required.
Potential for Hydraulic Connection
Aquifer 0242 is expected to be connected to the underlying bedrock aquifers (South Nechako Terrace Bedrock Aquifer [0243], North Nechako Terrace River Bedrock Aquifer [0650] and South Fraser Lake Bedrock Aquifer [0673]). However, where intervening tills and clays are thin or absent, groundwater in the aquifer may also be connected to the overlying alluvial aquifers (Vanderhoof Alluvial Aquifer [0244] and Fort Fraser Alluvial Aquifer [1247]) and to the nearby major surface water features, where the low‑permeability confining layers are absent.
Water Management
[bookmark: _Toc491431159]Additional Information on Water Use and Management
There were no water quality concerns recorded in the well records. Estimated well yields range from less than 0.1 L/s to 100 L/s with a geometric average of 1.0 L/s. While some locations in the aquifer appear to have poor productivity, the overall productivity of the aquifer is moderate, with pockets of highly productive intervals. No other comments regarding water use were noted in the well records.
Where groundwater use records were available, the water wells were dominantly used for domestic water supply, with some commercial uses (mostly for livestock watering) or irrigation.
[bookmark: _Toc491431160]Additional Assessments or Management Actions
Brown and Cockfield (1950) undertook a groundwater scoping study at Vanderhoof to review the potential success of installing an artesian well in this confined aquifer system. Based on the limited information they have indicated that the confined aquifer should be present in the larger area albeit with the presence of lower conductivity lenses (e.g. well drilled at the Vanderhoof Hotel). Foweraker (1973) reported on an artesian well installed in the confined aquifer system that could not be capped. Foweraker (1979) also provided a general summary of groundwater availability near Vanderhoof at the request of the regional engineer.
No water availability or water budget studies have been completed in the area.
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BROWN, W. L. & COCKFIELD, W. E. 1950. Groundwater Investigation at Vanderhoof, B.C.
CLAGUE, J. J. 1998. Surficial Geology, Cluculz Lake, British Columbia. Geological Survey of Canada.
FOWERAKER, J. C. 1973. Flowing Artesian Well Vanderhoof Area.
FOWERAKER, J. C. 1979. Vanderhoof Groundwater Availability.
Geographic datasets from the BC Data Catalogue, accessed March 2020 https://data.gov.bc.ca/
HINNELL, A. C., LENGYEL, T., FUNK, S. P., CLAGUE, J. J. & HAMMOND, Z. M. 2020. Vanderhoof and Houston Aquifer Mapping and Hydrostratigraphic Characterization. Water Science Series. Victoria, B.C.
PLOUFFE, A. 1996. Surficial geology, Fraser Lake, British Columbia (93K/SE), 1;100 000. Victoria, B.C.: Geological Survey of Canada.
PLOUFFE, A., LEVSON, V. M. & MATE, D. J. 2004. Surficial Geology: Nechako River, British Columbia, 1:250000. Geological Survey of Canada, “A” Series Map 2067A.
TIPPER, H. W. 1971a. Surficial Geology, McLeod Lake, 1:250000. Geological Survey of Canada.
TIPPER, H. W. 1971b. Surficial Geology, Prince George, 1:250000. Geological Survey of Canada.
Revision History

	Date
	Version
	Revision Class
	Comments
	Author

	20031227
	1
	Major
	Initial Mapping
	S.L. Kenny.

	20200325
	2
	Major
	Remapping of aquifer extents; aquifer extents include former aquifers  0669 and 0670.
	Andrew Hinnell, P.Geo., Tibor Lengyel, and Sean Funk


2003 mapping is assumed to be the initial mapping of the aquifer.
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