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RECOMMENDATIOSISMMARY

Terrain

Terrain within Block G043B4NYV will have low terrain stability following the proposed single-tree
and patch retention harvesting with ground-based yarding. No boundary alterations to address

terrain stability concerns are recommended.

Roads

All of the roads in the block are on slopes with less than 60% gradient throughout their lengths.

Detailed terrain stability hazard assessment for the roads was not requested by the client.

Sedimentation

Harvest of Block G043B4NV presents a low sedimentation hazard in Polygon 1 because the soil
erosion potential is high and the soil delivery potential is low. Polygon 2 includes the areas within
5 m of the streams and NCDs located in the block. Polygon 2 has high soil erosion potential and
moderate soil delivery potential, resulting in moderate sedimentation hazard. The selection of

individual trees to harvest has been made to avoid harvesting within Sedimentation Polygon 2.

Most of the road segments present low sedimentation hazard because of the lack of connectivity
to sensitive receptors. Road segments along Br. Road ELPH1031 and High Road which are within
20 m of stream and NCD crossings pose moderate to high sedimentation hazards. Implementation
of the general and specific remedial measures prescribed in Sections 5.4 and 5.5 will reduce the

post-construction sedimentation hazards to low.

Hydrology

Harvest of the block at the planned 33% level of basal area removal, with the 3.2 ha of additional
retention added to the Smales Creek watershed in December 2024 and January 2025, will keep
development within the limits of the equivalent clearcut area defined to maintain a low hydrologic

risk by Polar (2023).

Hydrologic risk from roads is a function of not only road length and status but also of the time

over which roads actively affect hydrology. Deactivation of roads can successfully reduce the
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hydrologic risks that accompany their construction. For Br. Road ELPH1031, deactivating the road
rapidly once the harvest and replanting of the block has been completed and installing at least five
additional cross-ditches between the locations where culvert installation is planned during
construction should be sufficient to ensure that any hydrologic effects of the road’s construction

are mitigated by its deactivation.
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1.0 INTRODUCTION

Ranger Forest Services Ltd. (Ranger) retained Statlu Environmental Consulting Ltd. (Statlu) to
assess the post-layout terrain stability and sedimentation hazards and to assess the hydrologic
effects of harvesting Block G043B4NV on Mount Elphinstone on the Sunshine Coast. Ranger
requested Statlu’s services because several streams run through the block and reach domestic water
licenses or fish-bearing reaches several kilometers downstream. The block will be harvested using
a retention logging system consisting of cleared harvest corridors and single-tree selection in the
areas between the corridors using ground-based yarding. In total, approximately one-third of trees
in the block will be harvested and two-thirds retained. Every tree to be harvested had been marked

in the field by Ranger before our site visit.

Drew Brayshaw, Ph.D., P.Geo., and Carlie Chan, M.Sc., GIT, of Statlu assessed the block on August
27, 2024, with Sandy White, RFT, of Ranger. The weather was warm and dry at the time of the
assessment, and there were no barriers to normal visibility within the block. The assessment route

is shown on Figure 1 (Appendix 1). We spent approximately 4 hours in the block.

Statlu’s assessment methods and rationale are described in Appendices 2 and 3, commonly used
terms are defined in Appendix 4, road cut and fill guidelines are provided in Appendix 5,
sedimentation hazard assessment methods are described in Appendix 6, and hydrologic

assessment methodology is in Appendix 7.

2.0 OVERVIEW OF SETTING AND DOWNSLOPE RESOURCES

Block G043B4NV is located on south-facing slopes of Mount Elphinstone in the Pacific Ranges of
the Coast Mountains, approximately 5 km northwest of Gibsons (Figure 1). Elevations within the

block range from approximately 640 m to 775 m above mean sea level.
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2.1 Downslope Resourcesd Elements at Risk
2.1.1 Waterand Fish

Several S6 streams and non-classified drainages (NCD’s) flow through the block. The block lies
across several different identified catchments and sub-basins of catchments, including the
watersheds of Slater Creek, Smales Creek, and Chaster Creek (including its Inge Creek, Co-Op
Spring, and Tretheway Spring sub-basins, which together make up the Shirley Creek sub-basin of
the larger Chaster Creek drainage). The Higgs Brook watershed lies just downslope of but entirely
outside the block, as water from the block drains into the two watersheds of Slater Creek and
Smales Creek, which flank Higgs Brook to either side. The Chaster Creek sub-basin in and near
the block excludes the Shirley Creek watershed and includes Webb Brook and an otherwise
unnamed S5 tributary of Chaster Creek (Figure 1).

Downslope of the block, there are approximately 25 active water licenses (Polar, 2023, and WRBC,
2024). There are several dozen other water licenses generally downslope of the block, on streams
which do not drain from the block, such as Higgs Brook and End Creek (Polar, 2023 and WRBC,
2024). The water license points of diversion are located from about 1.1 km to 2.7 km (map distance)

downslope of the block and are from about 200 m to 600 m lower in elevation as well.

The lowest reaches of Chaster Creek, downstream of Highway 101 and about 3.5 km downstream
of the block (3 km map distance), are identified as fish bearing. Chinook salmon, chum salmon,
coho salmon, steelhead salmon, pink salmon, cutthroat troat, rainbow trout, and sculpin have all

been observed in lower Chaster Creek (Habitat Wizard, 2024).

2.1.2 Private Landinfrastructure, Roads, and Trails

Rural residential private land, part of the Sunshine Coast Regional District’s Electoral Areas D
(Roberts Creek) and E (Elphinstone) between Gibsons and Sechelt lies at lower elevations, between
about 1.2 km and 3.5 km downslope of the block. A BC Hydro power transmission line runs across
the lower mountainside about 1.2 km downslope of the block, and almost all of the developed
private land lies downslope of this powerline. Some additional, mostly undeveloped and

unoccupied, private land lies upslope of the powerline.
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The BC Hydro power transmission line, as noted previously, is about 1.2 km downslope of the
block and the Sunshine Coast Highway 101 is about 3 km downslope of the block. Between these

two corridors, and downslope of the highway, there are many other local roads.

Recreational trail networks, primarily mountain bike trails, are extensive on Mount Elphinstone’s
south flanks. Some of these trails follow old or active logging roads while others are purpose-built
singletrack trails through the forest. Near the block, the Gibson Trail and High Road mountain
bike trails follow old or inactive logging roads that bound the block, while two singletrack trails

cross through it.

Identification of other downslope resources, including timber, recreational, archaeological, etc., is

beyond the scope of this assessment.

2.2 Bedrock and Surficial Geology

Block G043B4NV is underlain by lower to middle Jurassic-aged sedimentary rock of the Bowen
Island Group. This includes sandstone, siltstone, argillite, greywacke, wacke, and conglomerate

turbidites (iMapBC, 2024).

The predominant surficial material in the area consists of discontinuous sandy to bouldery
diamictic till near and in the block and on nearby hillsides, A mantle of unconsolidated glacial,
glaciomarine, marine, and fluvial sediments lies on lower slopes below an elevation of about 300 m

above mean sea level (a.s.].) (McCammon, 1977).

2.3 Weather and Climate

Climatic information is important for terrain stability studies because it describes general weather
trends, including the frequency and intensity of precipitation that in turn, gives clues about
possible antecedent moisture conditions and provides guidance for environmental shutdown of
operations. Climate is difficult to describe in mountainous terrain because long-term weather

stations are clustered in valley bottoms in populated areas of the province.

The nearest long-term climate station is at Gibsons, 5 km southeast of the block (Environment

Canada, 2024). Data for the 30-year period ending in 2010 show mean annual precipitation was

vstatlu

ENVIRONMENTAL CONSULTING PAGE3



BLocKG043B4NVHA RANGER

1371 mm, with 70% falling between October and the end of March. Mean annual snowfall was

28.4 cm.

ClimateNA is a climate model that uses data from western North America to predict climate
characteristics for locations distant from weather stations (Wang et al., 2016). Using data for the
30-year period ending in 2020, the model describes the climate at the block as 2116 mm mean
annual precipitation with 194 cm as snow. Approximately 79% of total precipitation (1665 mm)

arrives between October and April.

The ClimateNA model, based on SSP' 5-8.5, predicts that overall precipitation will increase by
2070 and more precipitation will arrive in the winter. The amount of snow will decrease, suggesting
that more of the winter precipitation will be rain. These changes could indicate some or all of a
shorter cold period in winter, a shorter duration with snow on the ground, and/or an increase in
rain-on-snow precipitation. The combined effects of these changes will result in shallower winter
snowpacks, which, coupled with increased temperatures, will lead to longer-lasting and more

intense summer droughts.

It is likely that the ClimateNA model better represents the climate at the block than the long-term
climate station, due to the climate station being located at a lower elevation than the block. The
major runoff generation mechanism in the area is rainfall. Rain-on-snow precipitation events can
occur in late fall and winter and typically produce the most intense runoff. The intensity of
individual precipitation events has been slowly increasing for several decades and is projected to

increase further in future due to the effects of ongoing climate change (Simonovic et al., 2015).

I have considered the expected effects of climate change on total precipitation, snowfall, rainfall,
evapotranspiration, and runoff when evaluating terrain stability hazard and sedimentation hazard
and considering potential hydrologic effects in connection with the proposed harvest of Block

GO043B4NV.

" https://www.carbonbrief.org/explainer-how-shared-socioeconomic-pathways-explore-future-climate-change/
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2.4 Wind

The most common damaging winds in the area include northwest and southeast winds that flow
up and down the axis of the Salish Sea. The block is partially sheltered to the northwest by low

mountain ridges, but it is exposed to the southeast, south, and southwest.

3.0 TERRAIN OVERVIEW

The block is situated on gentle terrain on the southern ridge of Mt Elphinstone. Terrain around
the block has low-relief topography and is generally part of a relict peneplain surface uplifted by
the rise of the Coast Mountains (Eisbacher, 1977). North of the block, postglacial fluvial erosion
has incised into the uplands and created V-shaped valleys. During the last glaciation, ice moved in
a south to southeast direction along the Georgia Depression, rounding mountain ridges and
depositing till. Deep deposits of surficial materials mantle the terrain below 300 m a.s.l., including
lenses of aggregates above and below till deposits. Marine and glaciomarine sediments in the

lowlands also indicate that sea level was up to180 m above current sea level at its highest.

Mass movements occurring near the block include landslides and rockslides. On Google Earth
imagery, a rockslide can be seen on steeper terrain approximately 6 km north-northeast of the
block, in the Twin Creek drainage, and a 2015 landslide on previously harvested steep slopes in
Bear Creek, about 7 km northeast of the block. A 2021 debris flow initiated from an undersized
culvert washout on a forest road in Burnett Creek about 14 km northwest of the block. In the area
on the south slopes of Mount Elphinstone, near the block, where slope gradients and surficial
materials are similar to those in the block, there have been no landslides from newly harvested

blocks or reconstructed roads within at least the last twenty years.

Other mass movements in the area are generally too old or too small to be visible on Google Earth
imagery. Polar (2023) described a 1983 debris flow and several smaller debris slides in the Clough
Creek drainage, and several 2020 and 2021 landslides caused by bank erosion and upslope urban
development along the ravine sides of Chaster Creek downstream of Highway 101. A 2021 washout
in Whittaker Creek was attributed to flow diversion between separate catchments by a municipal

road ditch.
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4.0 OBSERVATIONSDTERRAIN STABIHRZARD
EVALUATION

I did not subdivide Block G043B4NYV into separate polygons of terrain stability hazard because the
minor variability in drainage, surficial materials, and slope gradients that I observed within the
block was not significant enough to justify such separation. Accordingly, all of the terrain in the

block is described as a single unit with respect to terrain stability hazard.

4.1 BlockGO43BNV

The surficial material in Block G043B4NYV is well-drained to moderately well-drained stony till
blanket with a sandy matrix. One small patch discussed below was imperfectly drained. The slopes
in the block are benchy to uniform in profile and convex to irregular along contour. Slope gradients
in the block range from 15% to 50%. The gentlest slopes are near the western end of the block, and
the steepest slopes are short sections that are from 5 m to 15 m high on the sidewalls of draws and

swales. All of the slope gradients along the planned yarding corridors are 40% or less.

At the time of our assessment, 30 separate yarding corridors had been laid out. As laid out, none
of the corridors crossed permanent streams. One corridor, Corridor 12, crossed both an NCD
stream and a drainage divide (between Smales Creek and Inge Creek) and was the only corridor to
do so. I recommended that Corridor 12 be shortened to stop east of the drainage divide and not
cross either the divide or the NCD stream, and Ranger made this alteration after our field

assessment.

The northern, upslope end of Corridor 4 reached a low-gradient patch of the block near FC18 on
the block boundary, with slope gradients in the 15% to 20% range and imperfectly drained surficial
materials, with a few shallow patches of organic muck. I recommended moving the top end of this
yarding corridor south and not harvesting trees within this imperfectly drained patch, and Ranger

made these alterations to the harvest plan during our field assessment.

The block will be harvested using a variable retention system with complete harvest in the narrow
corridors and 100% retention along stream channels. In all, about 33% of the basal area of trees in

the block will be removed. Trees will be hand or machine felled into lead for yarding machines that
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remain within the yarding corridors. This harvest system and retention level will together result in

very low terrain stability hazard.

Landslides from Block G043B4NV could be up to 50 m? in volume and would travel up to about
30 m downslope before depositing. Landslides that reached a stream or NCD within the block
would deposit coarse sediment and would not become debris flows, but fine sediment from the
slide deposit would be fluvially remobilized and travel up to several kilometers downstream and

could reach water licenses or fish habitat, decreasing water quality.

4.2 Roads

Three existing roads run through or near the block. The active Sechelt-Roberts FSR 7575 Br. 03
runs along the downslope edge of the block. The deactivated Sechelt Roberts Br. 03 Spur SR03-025,
which is used by the Gibson Trail (hiking and mountain bike), runs along the western edge of the
block. The deactivated High Road, Sechelt Roberts Br. 03 Spur SR03-027, also now a hiking and
mountain bike trail, runs through the middle of the block. Portions of both High Road and Gibson
Trail will be reactivated to facilitate the harvest of the block. One new road, Br. Road ELPH1031,
will be built, starting from SR03-025/Gibson Trail and then switchbacking to run parallel to and
upslope of SR03-027/High Road (Figure 1).

A detailed terrain stability hazard of the block roads was not requested by Ranger, but we walked
the entire length of all existing and proposed roads in the block, except for a short length of High
Road east of its junction with Br. 03. All of the roads are on low-gradient terrain throughout their
lengths, for which conventional construction and conventional reconstruction would be expected

to result in low to very low terrain stability hazard.

5.0 SEDIMENTATION HAZARD EVALUATION

We defined sedimentation hazard polygons for the block, and segments for the roads, based on
surficial materials, slope form and gradient, and proximity to downslope sensitive receptors

(Figure 1). The methodology used in assessing sedimentation hazard is described in Appendix 6.
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5.1 Observations

Several small streams and NCDs are located within the planned harvest area. Most of the stream
channels and NCDs were either dry at the time of the assessment or had disconnected pools and
trickles of water separated by dry reaches, but a few streams, including Slater Creek, Smales Creek
Tributary 1, Shirley Creek Tributary 1, Webb Brook, and Chaster Creek, had flowing water.
Perennial stream channels near the block are steep enough that fine sediment in the silt and sand
size range introduced into the perennial stream channels, or into NCD stream channels during wet
conditions when there is continuous streamflow in those channels, could be transported
downstream to reach water license points of diversion or fish habitat. Therefore, the sensitive
receptors near Block G043B4NV include downstream water license points of diversion and fish
habitat on Slater Creek, Smales Creek, Shirley Creek, Webb Brook, Chaster Creek, and their

tributaries.

Undesired erosion, sedimentation, and water diversions could adversely affect the sensitive
receptors downstream of the block. Water diversions or sedimentation into the various
watercourses within or near the block, or into unexpected and unwanted locations on downslope
terrain between the block and the sensitive receptors, would be possible adverse effects to those

downstream resources.

An undesired outcome would be the diversion of water into an unexpected and unwanted path,
such as if a drainage improvement resulted in downslope erosion of the terrain between the road
and the various sensitive receptors. Conversely, if water is diverted onto downslope locations that
are already designed for or capable of dealing with such diversion, such as an existing culvert that
discharges into an existing boulder and cobble bedded channel, or onto a slope armoured to
prevent erosion and disperse ditch water back into the subsurface, then downslope sensitive

receptors will not be adversely affected.

The existing High Road will be reconstructed as Br. SR03-027 to the eastern block boundary for
the harvest of block G043B4NYV, and part of Gibson Trail/Br. SR03-025 will also be reconstructed.
Br. ELPH1031 will be new construction and will begin from the reconstruction segment of

Br. SR03-025 and run parallel to and upslope of High Road.

ENVIRONMENTAL CONSULTING PaGE3
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Surficial material along the existing roads and planned new road consists of well-drained to
moderately well-drained stony till blanket with a sandy matrix. Where the existing road cuts
expose this unweathered till, it is compact except for the uppermost soil layer. Along both the
Gibson Trail and High Road, where old roads have been deactivated and used as trails, we noted
erosion of the road running surface, with the original surfacing material from the road gone and
underlying boulders and cobbles in stony till left exposed by the erosion of sand- and gravel-sized

particles, forming a hardened surface that is resistant to further erosion (Photos 1 and 2).

Photo I: Old road running surface hardened by erosion on Gibson Trail.

ENVIRONMENTAL CONSULTING PAGE9
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Photo 2: Old Road surface exposing coarse rock due to erosion of fines in water runnel on High Road.

The planned yarding corridors do not cross any of the streams, with the exception of Yarding
Corridor 12 as it was originally laid out. To reduce erosion and sedimentation hazard, we
recommended ending Yarding Corridor 12 before it reaches the divide between the watersheds
so that it crosses neither the watershed boundary nor the NCD stream (as described in Section
4.1). Ranger has subsequently made this alteration. The yarding corridors run up and down

slope, across contour, parallel to stream channels.

5.2 Sedimentation Hazard Map

ENVIRONMENTAL CONSULTING PAGELO
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We defined two sedimentation hazard polygons for Block G043B4NV (Figure 1). Polygon 1
consists of all parts of the block that are not near streams. Slope gradients range from 15% to 50%
but average around 30%. The topography is undulating to benchy, and the depth to bedrock
appears to be approximately 3 m to 4 m throughout the block. There are no streams in this polygon.
The soil erosion potential is high and the soil delivery potential is low, which results in low

sedimentation hazard.

The area mapped as Polygon 2 includes the areas of the block that are within 5 m of all streams
and NCDs that flow through the block. The streams eventually reach larger creeks which drain
into the ocean, over 4.5 km downstream. The streams and NCDs are in draws incised up to 4 m,
up to 20 m wide, and with sideslope gradients ranging from 45% to 70%. The channel gradients
range from 25% to 30% and the channels were 0.5 m to 2 m wide and approximately 0.5 m deep.
Most of the streams and NCDs were dry at the time of the assessment but had continuous channels
with lag and deposited bed load sediment ranging from lag boulders to deposited gravel. A few of
the streams had flowing water. The surficial material near the stream channels is well- to
moderately well-drained stony till. The sediment erosion potential is high and the sediment

delivery potential is moderate, so the overall sedimentation hazard is moderate.

5.3 Roadsand Yarding Corridors

Sedimentation hazard for roads depends on soil erosion potential and sediment delivery potential.
Soil erosion potential is high for roads with ditches constructed in erodible soils and low for roads
constructed with overland techniques or in non-erodible sediment such as coarse colluvium. The
sediment delivery potential depends on connectivity of the ditch system to creeks capable of
transporting sediment or to other sensitive receptors. Since most block roads have high erosion
potential, the sedimentation hazard depends on the proximity to and size of streams and stream

crossings and proximity to other sensitive receptors.

Some road segments in Block G043B4NV have moderate sediment delivery potential because ditch
networks are separated by more than 20 m from streams or because roads will be constructed using
ditchless, overland construction. Roads segments within 20 m of streams flowing to identified

sensitive receptors have a high sediment delivery potential (Table 1). Implementing the general
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and site-specific recommendations described in Sections 5.4 and 5.5 will reduce sedimentation

hazard to low levels.

Yarding corridors will also be used within the block. These corridors run across contour and follow
low-relief ridges between the stream swales, so they are set back from streams through the block.
At the time of our assessment, only Yarding Corridor 12 crossed an NCD stream at its upslope
end. We recommended stopping this yarding corridor at the watershed divide and not extending
it to cross the NCD stream, and Ranger made this change after our field assessment. Because the
yarding corridors run across contour and are moderately sloped, they have high erosion potential,
but because they are distant from and parallel to the block streams and do not cross or connect to
them, they have low sediment delivery potential and consequently low sedimentation hazard.

Additionally, the high erosion potential can be mitigated, as detailed in Sections 5.4 and 5.5.

ENVIRONMENTAL CONSULTING PAGEL2
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Table 1: Sedimentation Hazard - Roads

Road Segment Soil Erosion Sedimentation
(Stations) Potential Sediment Delivery Potential Hazard

High Road
0+000 to 0+062 High High High
0+062 to 0+364 High Moderate Moderate
0+364 to 0+404 High High High
0+404 to0+487 High Moderate Moderate
0+487 to 0+530 High High High
0+530 to 0+550 High Moderate Moderate
0+550 to 0+591 High High High
0+591 to 0+629 High Moderate Moderate
0+629 to 0+672 High High High
0+672 to 0+677 High Moderate Moderate
0+677 to0+720 High High High
0+720 to 0+823 High Moderate Moderate
0+823 to 0+871 High High High
0+871 to 0+929 High Moderate Moderate
0+929 to 0+971 High High High
0+971 to 1+007 High Moderate Moderate
Gibson Trail
0+000 to 0+052 High High High
0+052 to0+317 High Moderate Moderate
Br. Road ELPH1031
0+000 to 0+306 High Moderate Moderate
0+306 to 0+346 High High High
0+346 to 0+433 High Moderate Moderate
0+433 to 0+482 High High High
0+482 to 0+603 High Moderate Moderate
0+603 to 0+654 High High High
0+654 to 0+713 High Moderate Moderate
0+713 to 0+785 High High High
0+785 to 0+830 High Moderate Moderate

~ ENVIRONMENTAL CONSULTING
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5.4 General Erosion and Sediment Control Options

It is important to minimize erosion potential and subsequent sedimentation in regions of the
harvest area where timber will be yarded, especially where ground-based yarding is recommended.
The following are general recommendations for reducing erosion potential and subsequent

sedimentation:

o Equipment operators should be adequately trained and experienced to mitigate ground
disturbance.

o Use slash or brush or other matting to prevent soil disturbance during ground-based
harvesting.

« Equipment should be tracked rather than rubber tired because tracks spread the weight across
a greater area and cause less disturbance.

« Ground based harvesting should occur under dry conditions, particularly on slopes steeper
than 30%.

« After harvesting, cover any areas of exposed soil with slash and/or promote rapid revegetation

of disturbed areas through seeding and/or planting an appropriate grass and legume seed mix.

For those road segments with moderate or high sedimentation hazard, general hazard mitigation

options include:

« Construct roads and ditches under dry conditions. “Dry conditions” in this context refers to
soil moisture and should not be confused with shutdown thresholds for terrain instability.
Appropriate thresholds for precipitation for dry conditions are approximately 10 to
15mm/24 hr for rainfall, or a similar amount of snowmelt. Restarting operations after a
shutdown will depend on soil drainage class; well-drained surficial material may take 12 hours
to dry out after the rain. Operators should judge dry conditions on the ground. Visual
indicators of dry conditions are a lack of runoft along road running surfaces or a lack of
continuous flow in road ditches.

o Promote rapid revegetation of ditchlines through application of an appropriate legume and
grass native seed mixture, and using slash and/or straw as a temporary ground cover along

ditchlines until revegetation occurs. Straw and hay are not interchangeable. Hay contains the
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seed heads and leafy portions of the forage grasses that nourish animals while straw is the
inedible stalk portion of forage grasses that is best suited for bedding or mulching. Native seed
mixture is recommended to avoid the introduction of invasive species.

o+ Install sumps at culvert inflows to trap ditchline sediment.

o Armour seepage points along ditchlines and culvert outflows with coarse rock to prevent
erosion.

 Use ditchless overland construction on gently sloped ground.

o Install culverts parallel to and 20 m to 30 m from stream crossings, so that the majority of ditch
water is dissipated onto adjacent slopes and is not directly connected to the stream.

o Use silt fences and/or straw bales during road construction to trap sediment generated during

the construction process. Straw bales have lower maintenance requirements than silt fences.

5.5 Specific Erosion and Sediment Control Recommendations

For the S5 and S6 streams and NCDs in the block described in Sedimentation Polygon 2, reduce
sedimentation hazard to low by keeping 5 m wide machine-free zones around the streams and
NCDs channels and set back from the top of draw sidewalls. To reduce channel disturbance and
prevent overland flow from being directed or concentrated towards the draw and streams and
NCDs, fall away and yard away from streams. Do not yard across, up, or down the draws or

channels, except at stream crossing points on roads.

Water management is important along all yarding corridors in the block to prevent drainage
concentration that could increase erosion. The yarding corridors do not cross streams, but intense
rainfall or the interception of shallow subsurface groundwater by rutting could result in overland
flow of water along the yarding corridors. After harvest is complete, all trails in the corridors
should be debuilt and any locations with visible soil exposures caused by yarding equipment

should be covered with slash, brush, or straw to prevent rainsplash erosion.
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6.0 HYDROLOGIC ASSESSMENT

Hydrologic assessment of the risks posed by forest harvesting and road building identifies and
characterizes potential sources of disturbances (either natural or human-caused) that can
potentially affect hydrologic parameters of value. These risks result from the presence of the
parameters of value and the likelihood (hazard) that natural and human-caused disturbances can
affect those parameters of value. Risk assessment requires identification of risks, determination of
the level of risk, evaluation of means to alter or reduce the risk, and evaluation of the acceptability
of the unmodified and modified levels of risk. Ultimately, determination of the acceptability of a

particular level of risk is the responsibility of land managers.

With respect to Block G043B4NV and its associated roads, the identified hydrologic resources that

are potentially at risk include:

« Changes to the flow regime of identified watersheds that the block is located in, including the
magnitude, frequency, or duration of mean annual flows, peak flows, or low flows, or to the
timing of flows;

« Changes to the sediment transport regime or resultant water quality;

« Changes to the capacity of water storage features at downstream water license PODs;

« Changes to well water or downstream licensed groundwater use in the general vicinity of the
block.

Polar (2023) conducted a comprehensive watershed assessment for the Mt. Elphinstone South area,
including the watersheds of Slater Creek, Smales Creek, Shirley Creek, and Chaster Creek, and
other nearby watersheds. Polar (2023) evaluated cumulative hydrologic risk to downstream
resources and recommended limits on future harvesting over the next few years in order to
maintain low hydrologic risk from peak flows within the BCTS chart area. Table 2 lists the (2021
assessed, 2023 reported) evaluated equivalent clearcut area (in both hectares and percentage of
watershed area) within the BCTS operating area for the six identified watersheds sub-basins in
Block G043B4NV, as well as Polar’s recommendation for the maximum additional BCTS harvest

(in hectares) in each sub-basin and watershed. Table 2 also lists the area (in hectares) proposed for
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harvest and the corresponding increase in ECA (in ha) that will result from the proposed retention

level for the block.

At the time of our field assessment, approximately 9.7 ha of harvesting was proposed within the
Smales Creek watershed, which at a 67% retention, 33% removal level, would have increased ECA
in the Smales Creek watershed by 3.2 ha. Polar (2023) had recommended a maximum of 2.2 ha of
increase in ECA in the Smales Creek watershed. After discussing the proposed harvest plan with
Ranger and BCTS, Ranger identified approximately 3.2 ha of area to place in retention and not
harvest, and made these alterations in December 2024 and January 2025 (Figure 1). This additional
retention reduces the proposed area of partial retention harvest in the Smales Creek watershed to
6.5 ha and the resultant ECA increase (at a 33% removal rate) to 2.1 ha, which is less than the
maximum increase proposed by Polar (Table 2). With the additional retention, the proposed
harvest levels confirm that the proposed development of Block G043B4NV will maintain

watershed ECA values within the range recommended by Polar in 2023.

Table 2: Watershed and sub-Basin ECA, Maximum Recommended Increase in ECA, Planned Harvesting and Actual ECA Increases
from Harvest of Block G043B4NV

2023ECA, BCTS Recommended Area Proposed for | Net ECA Increase a
Watershed or Sub Chart Area Only | Mmaximum Increase| Harvest in Block 33% Basal Area
Basin ha % area in ECAha) GO043B4NV (ha) Removal (ha)
SlaterCreek 8.6 15.9 1.8 4.0 13
Smales Creek 17.8 22.3 2.2 6.5 2.1
Inge Creek 14.3 13.9 6.3 11.9 4.0
CoOp Spring 3.3 6.7 6.6 6.7 2.2
Tretheway Spring 6.0 8.2 8.6 4.2 14
Chaster Creek 32.6 9.7 11.4 2.6 0.9

During our field assessment of Block G043B4NV, we noted that the originally mapped
northwesternmost watershed boundary of Slater Creek was inaccurate. An area of approximately

3.3 ha that had been mapped by Polar (2023) as outside Slater Creek, in the neighbouring

2 The sum of the total ECA increase in Inge Creek, Co-Op Spring, Tretheway Spring, and Chaster Creek sub-basins must be 27.6 ha
or less, while the possible total of the individual maximum recommended ECA increases in each sub-basin is 32.9 ha, i.e. these four
sub-basins cannot each be harvested to the maximum recommended individual levels, in order to not exceed the recommended
overall maximum increase.

3 The total increase in ECA in these four sub-basins from the proposed harvest and retention level of Block G043B4NV is 8.7 ha.

24-153
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Molyneux Creek watershed (Molyneaux Creek Tributary 2 sub-basin), is actually within the Slater
Creek watershed, with the actual drainage divide very closely following the western boundary of
Block G043B4NV upslope of the Gibson Trail/Spur SR03-025 and Br. Road ELPH1031 (as shown
in Figure 1). The area is entirely forested with mature trees at present. Therefore, the reported
watershed areas of both Slater Creek and Molyneaux Creek, as reported in the 2023 Polar
assessment, and the resultant ECA values upstream of designated points of interest (POIs) need to
be revised, as the actual areas are slightly different (Table 3). As illustrated by Table 3, even with
the altered watershed and sub-basin boundary, the proposed harvest of Block G43B4NV will
maintain ECA values below the recommended levels (total allowable harvest in hectares and
resultant ECA levels) for both Slater and Molyneaux Creek, as well as in the other watersheds and

sub-basins.

Table 3: Updated Watershed Areas, Pre-Harvest and Post-Harvest ECA Values for Slater Creek and Molyneaux Creek based on
Revised Watershed Boundaries

Watershed Area Actual ECA ActualECA ECA Increase Resultant
Upstream of POI[  Watershed Upstream | Upstream of | Due to Harvest | ECA (h&6)
Watershed or (ha), Polar Area Upstream | of POI (ha) | POI (% area) of Block
SubBasin (2023) of POI (ha) GO043B4NV (ha)
Molyneaux
Creek Tributary
. 7.2 . T% . 9.7%
2 at BCTS chart 905 8 835 9.7% 0 835 ’
boundary
Slater Creek at
BCTS chart 54.1 57.4 8.6 15.0% 1.3 9.9 | 17.2%
boundary

In addition to harvested area, road construction can have hydrologic effects. Polar (2023) reported
road density (length of road per square kilometer of watershed area) values for the watersheds in
their study but did not distinguish between active and deactivated roads, either with respect to
length or density, in any of the watersheds. They did note that although watershed road density
values were generally low across their study area, the Smales Creek watershed had a high road
density of 6.29 km/km?®. They further reported that “road conditions” in the Smales Creek
watershed were “good” and that they did not observe any effects of roads on watershed hydrology

in Smales Creek. Since road deactivation is intended largely to mitigate the hydrologic effects of
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roads, evaluating risk from road density metrics without accurately knowing road status can be

problematic.

Hydrologic risk from roads is a function of not only their status, but also of duration, specifically
for how long roads remain active. BCTS is proposing to reactivate portions of the Gibson
Trail/Spur SR03-025 and High Road/Spur SR03-027. In both cases, this reactivation will increase
the length of active road but not increase total road density. Furthermore, the existing trails are
diverting water along their running surface in places. If properly reactivated, this runoft will be
returned to the ditch network and eventually restored to the appropriate stream or discharged to
the forest floor to infiltrate. As long as the active roads are maintained, and are effectively
deactivated once they are no longer required or maintained, this should be a net hydrologic benefit

because it will remedy runoff diversions currently occurring.

Br. Road ELPH1031 is proposed for new construction. This road will involve about 830 m of new

construction, with the length of new construction subdivided by sub-basin in Table 4:

Table 4: Length of New Construction within each watershed

Length of New
Watershed or SukBasin Construction (m)
Slater Creek 266
Smales Creek 224
Inge Creek 208
Coop Spring 136
Tretheway Spring <5

Although the construction of Br. ELPH1031 will involve a temporary increase in road density, the
resultant hydrologic risk from the new construction can be mitigated by reducing the time over
which the road remains active, by rapidly deactivating the road once the harvest of the block is
completed. Hydrologically effective deactivation need not mean complete debuilding as long as
drainage structures are removed and a high density (ten ditches or more per kilometer of road) of

cross-ditches are installed. In the case of Br. Road ELPH1031, I would suggest that in addition to

* The road’s end landing is shown as being located on the divide between Co-op Spring and Tretheway Spring. I have assumed that
this could result in a small length of road actually being within the Tretheway Spring sub-basin.
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removing the five planned drainage structures on creeks and NCDs once the road is deactivated,
installing another five or more cross-ditches with ditch blocks, roughly equidistant between
streams, and to the town side of the road where it switchbacks in the Slater Creek watershed, should
be sufficient to ensure that any hydrologic effects of the road construction are mitigated by its

deactivation.

7.0 WINDTHROW

Windthrow has the potential to affect terrain stability, sedimentation, and hydrology. Widespread
blowdown creates ground disturbance and immediate loss of root strength (Laird, 2001). If
extensive windthrow occurs above unstable terrain near a gully or stream, slope failures could be
triggered. Root wads expose bare soil as trees are uprooted, and fallen trees or exposed sediment
can divert surface runoff. Wind-exposed edges of cutblocks should not be located on the edge of

potentially unstable terrain such as gully edges.

Block G043B4NV may be affected by wind blowing up the Strait of Georgia; however, there was
no evidence of blowdown within or near the block, and the block does not border any gully edges

or other potentially unstable terrain. Post-harvest blowdown is unlikely to destabilize terrain or

8.0 CONCLUSION

8.1 Terrain

Terrain within -tree

terrain stability concerns are recommended.

8.2 Roads

All of the roads in the block are on slopes with less than 60% gradient throughout their lengths.

Detailed terrain stability hazard assessment for the roads was not requested by the client.
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