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under the warmer SSP 5-8.5 scenario) are more severe under the Regrowth scenario, indicating that
post-fire juvenile forests may intensify low-flow conditions as they recover.

Table 2. Projected changes in flow metrics for Wilmer Creek at the outlet of Wilmer Lake.

Values are shown as percent change relative to historical conditions (1991-2020) for different land cover
scenarios (Current Condition, Fully Forested, Regrowth) and climate pathways (SSP245, SSP585). Metrics
include mean annual flow, mean August-September flow, 2-year peak flow, and 10-year summer low flow for
two future periods (2021-2050 and 2051-2080). Blue shading indicates increases and red shading indicates
decreases relative to historical.

Wilmer Creek At The Outlet Of Wilmer Lake

10-Year
Mean Annual Mean Aug- 2-Year Peak Summer Low
Scenario Climate Flow Sep Flow Flow Flow
1991-2020
Current Condition Current 4% 2% 8% 5%
Regrowth Current -1% -1% -1% -1%
2021-2050
Current Condition SSP245 6% -1% 0% -9%
Current Condition SSP585 6% -3% —-0%
Fully Forested SSP245 3% -2% -6%
Fully Forested SSP585 3% -4% -6%
Regrowth SSpP245 2% -3% 7%
Regrowth SSP585 2% -5% 7%
2051-2080
Current Condition SSpP245 9% —-6% 2%
Current Condition SSP585 3%
Fully Forested SSP245 6% 7% -3%
Fully Forested SSP585 9% 2%
Regrowth SSpP245 5% -8% -4%
Regrowth SSP585 8% -20% -2% -30%

Bruce Creek exhibits a similar overall response to land cover and climate change as Wilmer Creek,
though the magnitude of change is larger due to higher-relief watershed and snowpack. Streamflow is
projected to increase at an annual scale across a range of land cover and climate scenarios (Table 3).
Relative to the Fully Forested land cover scenario, mean annual flow is projected to increase by
approximately 7% under Current Conditions, with corresponding increases of about 6% in 2-year peak
flow. By comparison, mean annual flow is projected to increase by 5% in the 2021-2050 period and 6-
8% by the 2051-2080 period. Overall, this suggests that while land cover change modifies the magnitude
of streamflow in Bruce Creek, the dominant driver of hydrologic response is climate change.
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Despite these projected annual increases, Bruce Creek is expected to experience notable reductions in
summer low flows. The Mean Aug-Sept Flow is projected to decline by 13-15% over the 2021-2050
period and by 20-28% by 2051-2080, particularly under the warmer SSP5-8.5 scenario. Similarly, the 10-
Year Summer Low Flow is projected to decrease by 8-12% in mid-century and up to 15- 22% by late-
century. These climate-driven declines are further amplified under the Regrowth scenario, indicating
that younger forest conditions may compound late-season water shortages. Overall, the combined
effects of warming and regrowth lead to higher spring peaks, prolonged low-flow seasons, and
increased vulnerability to reduced late-summer water availability.

Table 3. Projected changes in flow metrics for Bruce Creek. Values are shown as percent change relative to
historical conditions (1991-2020) for different land cover scenarios (Current Condition, Fully Forested,
Regrowth) and climate pathways (SSP245, SSP585). Metrics include mean annual flow, mean August-
September flow, 2-year peak flow, and 10-year summer low flow for two future periods (2021-2050 and 2051-
2080). Blue shading indicates increases and red shading indicates decreases relative to historical.

Bruce Creek

10-Year
Mean Annual Mean Aug- 2-Year Peak Summer Low
Scenario Climate Flow Sep Flow Flow Flow
1991-2020
Current Condition Current 7% 3% 6% 6%
Regrowth Current -3% -2% -3% -2%
2021-2050
Current Condition SSP245 5% -8%
Current Condition SSP585 5% _
Fully Forested SSP245 -2% _
Fully Forested SSP585 2% _
Regrowth SSP245 4% _
Regrowth SSP585 -5% %
2051-2080
Current Condition SSP245 6% _ 6%
Current Condition SSP585 8% _ 7%
Fully Forested SSP245 -1% _ 1%
Fully Forested SSP585 2% _ 3%
Regrowth SSP245 -3% _ -1%
Regrowth SSP585 -1% 1%
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5.5 Future Water Demand

Looking ahead, irrigation demand is expected to rise. Warmer temperatures and a longer growing
season in interior British Columbia could increase crop water needs by about 10-30 percent (Neilsen
etal., 2018; BC Climate Change Adaptation Program, 2021). Even small increases in seasonal demand
would heighten pressure on Wilmer Creek, particularly during late summer when natural flows are
already low. Under current conditions, a few dry years already struggle to meet late-season irrigation
demand, and the frequency of these shortfalls is projected to increase under a 30% rise in demand.

Climate change is projected to lengthen the growing season across much of the province but also to
intensify summer drought conditions, increasing irrigation water requirements and placing further
strain on diversion infrastructure and licenced water allocations. These shifts highlight the growing
importance of seasonal water storage and adaptive management to maintain supply reliability for
irrigators under future conditions.
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6 Discussion and Limitations

6.1 Current Water Availability

While model results suggest that a natural Wilmer Creek generally produces enough water on an annual
basis to meet local irrigation demand, this conclusion is based on simplified assumptions about water
use, timing, and management practices. The analysis assumes that all licenced allocations are
exercised and that irrigation requirements remain constant from year to year. In practice, users often
adapt their withdrawals to available flow, which may reduce the frequency or severity of shortages.
However, in a few dry years, modelled streamflow in Wilmer Creek drops below estimated local
irrigation requirements, indicating potential for short-term deficits during late summer. Historically,
Wilmer Lake has buffered this timing mismatch, but under future climate conditions, reduced late-
season inflows and increased evaporation are expected to further limit its reliability as an irrigation
source. When broader regional demand is considered, including licenced diversions on Bruce and
Andreen creeks, natural streamflow from Wilmer Creek alone cannot meet total irrigation needs, and
therefore requires additional inflows (i.e. diversions) to the system.

Upper Neave Creek has marginally higher flows than Wilmer Creek and a later freshet. As such, diverted
water from Upper Neave Creek could enhance water availability, particularly due to its more
advantageous (later) timing. Although, it also has a small drainage area and therefore has relatively
little flow, it could provide an important buffer in timing in late freshet years since it peaks later than
Wilmer Creek, but earlier than Bruce Creek. Upper Neave Creek produces most of the streamflow for
Neave Creek, and as such, diverting water out of the upper headwaters could create water supply issues
for downstream licenses and aquatic habitat in lower Neave Creek. We note that there is uncertainty
within the Wilmer/Neave community of the “true” drainage direction of what we refer to here as Upper
Neave Creek. While the 25 m DEM used in this study (and BC Freshwater Atlas product) delineates this
as a portion of Neave Creek, the drainage divide is not well defined and is further complicated by a long
history of human interventions at the site.

Conversely, Bruce Creek is a relatively large subbasin with high relief and glacial contributions. These
factors produce considerable streamflow that remains elevated throughout the summer months. As
such, Bruce Creek is a relatively reliable source of water in the region. However, accessing this water
requires a sizeable diversion/aqueduct system to divert water into the Wilmer Creek drainage.

Current water availability in the Wilmer/Boulder Creek watershed is strongly influenced by snowmelt
timing and catchment characteristics including elevation and land cover. Wilmer Creek produces most
of its flow in early spring, with discharge declining through the summer. Neave Creek shows a similar
seasonal pattern but with slightly higher flows and a later freshet than Wilmer Creek. Together, these
tributaries supply the Wilmer system with adequate water during the spring melt period but limited
availability later in the season. However, diversions from Bruce Creek, which drains a larger and higher-
elevation area, maintain adequate flows in Wilmer Creek throughout the summer months.

6.2 Cumulative Effects of Land Cover and Climate Change

The results show that climate change and land-cover disturbance together modify both the timing and
magnitude of streamflow in the study area. Warmer temperatures advance snowmelt, producing earlier
freshet, while lengthening the period of summer low flows. Reduced snowpack and higher
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evapotranspiration further lower late-season water availability, particularly in lower-elevation
tributaries such as Wilmer and Neave creeks.

Post-fire land-cover changes intensify these effects. The loss of forest canopy decreases interception
and shading, allowing snow to melt more rapidly and rainfall to reach the ground directly. This leads to
higher peak flows in higher elevations and quicker recession into low-flow conditions by midsummer.
As vegetation recovers, canopy interception and evapotranspiration gradually return, helping to
moderate these extremes. Collectively, these processes create a hydrologic regime with earlier, higher
peaks and lower late-season flows, reducing the overall reliability of water supply.

6.3 Water Use and Management Implications

Water management in the Wilmer system is influenced by three interconnected factors: the growing
seasonal pressure on water supply, the influence of diversion infrastructure on natural flow patterns,
and the need for adaptive strategies to maintain irrigation reliability under changing conditions.

Late-summer and early-fall hydrologic conditions are expected to place increasing pressure on the
Wilmer system when irrigation demand is at its peak. A large proportion of licenced water use in the
watershed is allocated to irrigation, with most licenses concentrated on Bruce and Wilmer Creeks. This
imbalance creates a particular vulnerability: water demand is highest when flows are typically low,
resulting in reduced natural supply and growing competition among users. Currently Wilmer Creek
requires diversions (specifically from Bruce Creek) to meet irrigation demand; seasonal shifts expected
due to climate change and lengthening irrigations season, are likely to increase this reliance.

Diversions play a major role in shaping how water moves through the system and how sensitive it is to
changing hydrologic conditions. The Bruce Creek diversion channel consolidates flow from Andreen
Creek and other north-slope tributaries into Wilmer Creek, effectively re-routing water that would
otherwise flow separately downstream to Horsethief Creek. The removal of the Munn Lake Dam
eliminated a former storage buffer that once helped moderate late-season shortages, increasing
reliance on direct diversion to meet irrigation needs. Under future climate and land-cover conditions,
these engineered connections are likely to become more important for late season supply.

Maintaining irrigation reliability under these changing conditions will depend on how effectively water
use and infrastructure are managed. As natural flows become less reliable and late-season deficits more
pronounced, the ability to sustain irrigation supply will increasingly rely on diversion performance,
storage efficiency, and adaptive management. Strengthening resilience will require a combination of
physical improvements, such as enhanced storage capacity or conveyance upgrades, alongside
operational flexibility, and monitoring to ensure that available water continues to support irrigation
needs through the dry summer months.
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6.4 Limitations and Sources of Uncertainty and Future Work

While the analysis provides useful insights into watershed conditions and potential changes, several
limitations should be noted.

e The climate change scenarios assessed represent only two plausible future conditions and do
not capture the full range of potential climate variability. As a result, the outcomes presented
should be interpreted as potential/plausible future conditions rather than definitive
projections of future hydrologic change.

e The model does not account for glacier retreat or changing glacial contributions because of
uncertainty in future glacial retreat. Glaciers are expected to decline under future climate
conditions so as a result, the simulations likely overestimate late-summer flows in Bruce and
Law creeks, where late season flow is partially sustained by glacial melt. This assumption may
underestimate potential reductions in late-season water availability in the future due to
continued glacial retreat.

e The hydrological modelling aimed to estimate natural streamflow at key locations across the
study area to assess potential water sources for Wilmer Creek. Model simulations represent
natural conditions only. Demand is estimated from current water allocations, which may not
reflect unlicensed, undocumented, or unused withdrawals.

e No publicinformation was available to characterize the current state and potential operations
of the Neave Creek diversion. Access to the potential diversion site during the field visit was
restricted due to needing to cross private property.

e Thevolume diverted and efficiency of the Bruce diversion is not well known. No records exist
of how much water is diverted from Bruce Creek (and Andreen Creek). Likewise, only
qualitative observations of how much water is lost in the diversion system to evaporation,
ground seepage, and leaks is available.

e Theresults should be interpreted as relative indicators of hydrologic change rather than exact
predictions of flow or volume. This distinction is important because the modelling is designed
to assess directional trends and comparative differences between scenarios, not to forecast
absolute streamflow magnitudes. Emphasizing relative change ensures that the results are
used appropriately, to understand sensitivity, timing shifts, and relative magnitude of change,
rather than as precise forecasts for future management or design.

6.5 Recommendations
Based on the work completed here, we provide several recommendations.
e Given the identified water supply issues are primarily related to the timing of streamflow, a

better understanding of the timing and magnitude of water use would inform the need for
water diversions to meet demand efficiently.
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e Model results show that Wilmer Creek streamflow peaks in April and natural streamflow is low
in the summer, while irrigation demand continues through to September. In contrast, Bruce
Creek maintains relatively higher flows during the dry summer months. As Wilmer Creek flows
diminish in late summer, continuing the diversion from Bruce Creek becomes increasingly
important to meet irrigation demand and maintain water availability later in the season.
Maintaining good condition and performance of existing diversion infrastructure would
improve water reliability. Field observations noted water losses linked to leaky pipes and
sediment accumulation at tributary intersections, which may reduce overall efficiency.
Addressing these issues through targeted maintenance or upgrades could help ensure that
available water is used more effectively.

e Given that diversions into Wilmer Creek from Bruce Creek are required to meet the total
irrigation demand, improving storage options, such as a new dam at Wilmer Lake, is not likely
to be an efficient or cost-effective option to enhance water reliability.

e The magnitude of water diverted from Bruce Creek (and Andreen Creek) is not well known.
Quantitative observations of this would provide a better understanding of how much water
could reach Wilmer Creek/Lake and how seasonally variable that supply is. This could
leverage existing monitoring by Living Lakes Canada and could include additional streamflow
gauging upstream of the diversion on Bruce Creek.

e Given the community uncertainty in natural flow paths and diversion actions in Upper Neave
Creek, a better understanding of drainage boundaries and diversion infrastructure would
clarify how water moves between Neave and Wilmer Creeks. This could be completed with a
field visit from a professional hydrologist and supplemented with high-resolution lidar digital
elevation model to delineate surface flow paths.

e Any future works should consider how diversion impacts aquatic habitat and environmental
conditions within the watershed and downstream environments.

B Discussion and Limitations page 26



7 Conclusions

The water availability in the Wilmer/Boulder watershed is under increasing pressure due changes in
land cover and climate and a changing water management system. A field visit and compilation of water
licensing and historical projects highlights that the current flows in Wilmer Creek are elevated due to
diversions from Bruce (Boulder) Creek as well as potentially Neave Creek. However, flow is strongly
seasonal, and water demand in the watershed is highest during the late summer; a period where natural
flows in Wilmer Creek are typically low. Modelling work highlights that water availability is largely
supported by flows from the diversion of Bruce Creek, which has considerably higher and more reliable
late-season flows. Land cover scenarios highlight that while forest disturbance can increase flows
(particularly peak flows) in the short term, juvenile regrowth can lead to a decrease in flows, particularly
during the late summer. Climate change scenarios project greater water availability at an annual
timescale, but considerable reductions in late-summer flows. These dynamics highlight the
vulnerability of the Wilmer/Boulder watershed to changes in flow timing, and Wilmer’s dependence on
a 14 km diversion network to meet water demand. Given that diversions into Wilmer Creek from Bruce
Creek are required to meet the total irrigation demand, improving storage options, such as a new dam
at Munn Lake, is not likely to be an efficient or cost-effective option to enhance water reliability.

To enhance the watershed’s water security, we recommend

e Quantifying the timing and magnitude of water use in the Wilmer Waterworks Irrigation District
to better understand when users rely on Wilmer Creek and identify potential shortages due to
streamflow timing;

e Maintaining good working condition and conveyance along the Bruce Creek diversion, given its
importance in meeting water demands;

e Quantify the diversions from Bruce and Andreen creeks to better understand how much water
is being supplied to the system;

e Evaluate flow paths and diversion infrastructure in Upper Neave Creek;

e Consider how diversions and any future changes to the system impact aquatic habitat within
the watershed and downstream environments.
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8 Closure

MacHydro prepared this document for the account of The Canadian Urban Institute. The material in it
reflects the judgment of MacHydro staff considering the information available to MacHydro at the time
of document preparation. Any use which a third party makes of this document or any reliance on
decisions to be based oniitis the responsibility of such third parties. MacHydro accepts no responsibility
for damages, if any, suffered by any third party because of decisions made or actions based on this
document.

As a mutual protection to The Canadian Urban Institute, the public, and ourselves, all documents are
submitted for the confidential information of our client for a specific project. Authorization for any use
and/or publication of this document or any data, statements, conclusions, or abstracts from or
regarding our documents and drawings, through any form of print or electronic media, including
without limitation, posting or reproduction of same on any website, is reserved pending MacHydro’s
written approval. A signed and sealed copy of this document is on file at MacHydro. That copy takes
precedence over any other copy or reproduction of this document.

| trust the above satisfies your requirements. Please contact us should you have any questions or
comments.
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