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November 02, 2022 
 
Reference:  11432/K4197 
 
 
SKAGIT ENVIRONMENTAL ENDOWMENT COMMISSION 
#200 – 10428 153rd Street 
Surrey, BC V3R 1E1 
 
Re: Skagit River Modified Survey: 2022  
 
In the wake of the extensive rain events experienced throughout southwestern British 
Columbia in mid-November 2021 and the ensuing catastrophic impacts to municipal and 
rural infrastructure, agriculture and natural landscapes, Skagit Environmental Endowment 
Commission (SEEC) deferred the annual Skagit River Snorkel Surveys until such time as safe 
river access is restored. As such, the SEEC retained Triton Environmental Consultants Ltd 
(Triton) to undertake a modified river survey during the summer of 2022.  

Skagit River discharge recorded at Hydrometric Station 08PA012 above the Klesikwa River 
indicated a peak of 317 m3/sec November 15, 2021; mean discharge at this station on 
this date has been calculated as approximately 13 m3/sec1. Numerous washouts and 
incidents of mass wasting along the length of the Silver Skagit Road accessing the study 
area precluded ground access to the lower portions of the survey area.  To determine 
the likely impacts to the channel’s physical and biological resources stemming from the 
recent flooding, SEEC commissioned this brief survey for the upper portions of the 
mainstem Skagit River accessible from Sumallo Grove day use area along Highway 3, 
approximately 32 km east of Hope BC.  

 
Triton undertook the survey August 18, 2022, with the objective of identifying/confirming: 

1. Presence of channel obstructions,  
2. Potential areas of mass wasting,  
3. Bank and wetted margin stability issues,  
4. Debris jams, 
5. New aggrading/degrading channel sections,  
6. Presence of washouts, 
7. New back and off-channel areas,  
8. Tributary access to resident fish, and  
9. Presence of young-of-year Bull Trout and Rainbow Trout. 

Representative photographs of those features where available were compiled and geo-
referenced on Figure 1. 

 
1 Real-time Hydrometric Data Graph for Skagit River above Klesilkwa River (08PA012)[BC]. 
Accessed 2022.10.16. 
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Figure 1:
Modified Skagit River Survey, August

2022’

Sources and Disclaimer
1. Base map Source: Esri Base Maps
2. Disclaimer: This map is a visual aid only to be used
together with the accompanying report, including and
incorporating any disclaimer contained therein. This
map has been prepared to illustrate the results of Triton
Environmental Consultants Ltd. work, and is not
intended to be used for navigational purposes.
Information displayed on this map is based, in whole or
in part, on geographic information that may have been
provided by third parties, including government data.
Triton Environmental Consultants Ltd. disclaims (without
limiting the generality of the foregoing) all responsibility
for the accuracy of any such third party information,
regardless of the source.
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1.0 Channel Obstructions / Debris Jams 

Channel obstructions in the context of this survey refer primarily to woody debris and 
depositional alluvium either fully or partially spanning the wetted width of the channel 
and which may also impact safe navigation of small personal watercraft (canoes and 
kayaks) or recreational anglers. 

Along that length of the Skagit mainstem traversed, frequent channel obstructions were 
encountered. All obstructions comprised varying proportions of large and small woody 
debris with accompanying sediment storage or large areas of sediment deposition or a 
combination of both. The first instance of channel obstruction was noted immediately 
downstream of the Skagit-Sumallo confluence in the area of the footbridge crossing 
south to the Skagit River Trail along the left (east) bank of the river. Here only the northern 
section of the bridge remained with the southern half presumably washed out from the 
resulting debris torrent (Photo 1). Although extensive LWD and large areas of aggradation 
spanned the channel, stream flow remained unimpeded within the confines of the 
bankfull channel. 

 

Photo 1. View upstream in the Skagit River mainstem showing LWD and debris with 
remaining northern portion of foot bridge. 
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Another significant channel obstruction was encountered approximately 1500 m 
downstream from the Sumallo confluence at UTM coordinates 10U.639918E.5450950N. 
This feature comprised recent LWD recruitments that spanned the channel to rooted 
vegetation along both banks (Photo 2). This feature measured approximately 75 m from 
upstream to downstream within the bankfull channel. Many of the trees within the debris 
jam had retained their root wads which served to intercept water borne SWD. This jam is 
situated in a shallow, riffle section of the mainstem river but was not impeding sediment 
transport as no gravel or boulder accumulation along its upstream margins was noted. 

 

Photo 2.  Channel-spanning debris jam 1500 m downstream of Sumallo confluence. 
 
A third significant log jam spanning the bankfull channel was observed 1910 m 
downstream from the Sumallo confluence at UTM coordinates 10U.640005E.5450675N. 
Also positioned in a riffled section of the channel, this obstruction anchored near a slight 
right bend and apparently deflected some flow to the left bank widening the channel. 
Some sediment storage was also noted mid-channel along the leading edge of the jam 
but was not restricting flows to any extent (Photo 3). 
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Photo 3. Channel-wide debris jam at 1910 m downstream with moderate sediment 
storage. 

2.0 Potential Areas of Mass Wasting 

Despite the pronounced relief of the upper Skagit Valley, only a single instance of 
significant mass wasting was noted through those 5 km traversed August 18, 2022. A left 
bank, unnamed tributary at UTM 10U.639583E.5450115N approximately 2950 m 
downstream experienced a significant debris torrent originating an unknown distance 
upstream of its confluence with the Skagit, depositing large volumes of wood and 
sediment directly into the channel. The tributary’s original channel exhibited areas of 
significant scour, 5 to 6 m deep in places (Photo 4), and a depositional fan-out area along 
the Skagit’s left bank up to 8 m in depth (Photo 5). Remnant high flows in the Skagit 
immediately following this event seem to have eroded the resulting sediment fan, 
distributing the larger boulders and cobble downstream and leaving a vertical bank of 
unconsolidated geotechnical material at the tributary’s original point of confluence 
(Photo 5). At the time of the survey this ephemeral creek was dry; however, any ensuing 
significant precipitation events will likely saturate the finer sediments deposited by this 
event leading to further sloughing, erosion and wasting of materials downslope and into 
the Skagit mainstem channel. Additionally, this event also inundated the areas beyond 
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the top of bank with finer sediments and woody debris through the understorey severely 
impacting riparian areas for at least 200 m downstream of its original channel course 
(Photo 6). 

 

Photo 4. Upstream view of extensive scour in the wake of debris torrent along an 
unnamed left-bank tributary of Skagit River. 
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Photo 5. Vertical left bank tail-out area of sediment fan resulting from debris torrent and 
subsequent Skagit River scour approximately 3 km downstream of Sumallo Grove. 

 
Photo 6. Sediment deposition zone through riparian area of tributary well above Skagit 
River’s left bank. 
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3.0 Bank Stability 

Several areas along the length of the traversed section of the upper Skagit River exhibited 
severe erosion exemplified by exposed root complexes, very recent mature tree-fall into 
the channel (Photos 7 and 8) and several root wads still retaining significant amounts of 
soil (Photo 9). 

 
Photo 7. Example of bank instability resulting from erosion, scour and vegetation losses. 

 

Photo 8. Recent and impending LWD recruits resulting from erosion and subsequent bank 
instability. 
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Photo 9. Example of ongoing bank instability with losses of mature riparian conifers. 
 
The left bank of the Skagit mainstem appeared to have suffered the greatest impacts 
from erosion, scour and deleterious riparian losses. Many large cedar, hemlock and fir 
demonstrated exposed roots with several of these mature conifers showing signs of 
imminent failure with a pronounced ‘lean’ towards the channel. It is likely that recruitment 
of these trees to the channel will remain an ongoing issue for some time with the 
consequence of additional or expanding debris jams downstream. 

4.0 Aggrading / Degrading Channels 

Channel scour and erosion were evident through numerous areas within the traversed 
distance of this survey. Though numerous, these areas were relatively confined and well 
delineated through bedload and bank locations. One of the more striking changes 
observed within the Skagit channel were the number and extent of larger depositional 
zones. Wide areas of sediment deposition were noted frequently through the length of 
the survey and comprised mid-channel as well as side and diagonal sediment bars 
consisting of fines to cobbles and small boulders.  
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That area immediately downstream of the Sumallo-Skagit confluence previously 
characterized as a straight, semi-confined, boulder/cobble dominated channel 
underwent significant channel alterations in the wake of the November 2021 floods and 
ensuing debris transport. This area experienced a widening of the channel for at least 300 
m and has aggraded an estimated 2 m leaving stream flows confined to that area 
immediately adjacent to the right bank (Photo 10).  

 

Photo 10. Upstream view of the Skagit mainstem looking towards the Sumallo confluence. 
Note the confined flows along the right bank and deposition of sediment and debris 
nearly spanning the channel. 

Several inside bends in the channel where previous riparian vegetation existed above 
the channel margins have also been severely eroded and replaced by sediment wedges 
and newly deposited bedload materials.  Exaggerated mid-channel bars had formed 
rapidly with the declining hydrograph resulting in split channels within newly widened 
sections (Photo 11). 
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Photo 11. Elevated mid-channel bar resulting in a split-channel pattern and potential fish 
strandings in late summer during base flows. Note minor flow in right of photo. 

5.0 New Back Channels / Off-Channels 

Several instances involving the formation of new back channels or the reestablishment 
of relic channels were observed in the Skagit River during the survey. Most notable 
among these was the reestablishment of a 160 m channel connecting mainstem bends 
between UTM coordinates 639912E.5450712N and 639793E.5450599N. The reflooding of 
this relic channel apparently provided sufficient erosion and scour to re-establish itself as 
the main channel although approximated 10% of total discharge remained in the past 
mainstem section. At the confluence of the new channel and mainstem (UTM 10U 
639793E.5450599N), a scour pool has formed representing the deepest feature of this 
type observed during any of the previous snorkel surveys over the past decade (Photo 
12). 
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Photo 12. Deep scour pool formed at the confluence of mainstem (photo left) and re-
established relic channel (photo right and center) 2350 m downstream of Sumallo Grove. 

Other off-channel flows resulting from the flood event are evident as upland depositions 
of fines through numerous riparian areas well above the bankfull channel. Such intrusion 
of fine sediments beyond the top of bank was noted frequently above both right and left 
banks. These depositions were predominantly sand and silt; however, small and medium 
gravels were not uncommon and often observed as far as 60 m from the mainstem 
channel margins into the riparian forest. Typical understorey species such as sedges, 
grasses and various shrub species were more heavily impacted but hardwood saplings 
and early seral stage conifers, particularly fir, hemlock and cedar were also damaged or 
uprooted (Photo 13). 
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Photo 13. Example of an area of extensive fine sediment deposition and deleterious 
riparian impacts well beyond the bankfull channel approximately 4400 m downstream of 
the Sumallo confluence. 

6.0 Tributary Access to Resident Fish 

Silverdaisy Creek represents the single named tributary to the Skagit River within the 
August 18 surveyed portion of the channel; however, several ephemeral creeks and side 
channels were noted. No apparent impediments to fish access, such as debris jams or 
sediment wedges were observed at or near the mouths of these tributaries and therefore 
assumes that free migration between the mainstem channel and off channel habitat 
and refugia remained possible at prevailing flows2. 

7.0 Presence of Resident Fish 

The final objective of this short survey was to confirm fish presence in the upper portions 
of the Skagit River mainstem.  An assemblage of adult fish, presumably comprising Bull 
Trout and Rainbow Trout (Salvelinus confluentus and Oncorhynchus mykiss, respectively) 
were observed holding in a moderately sized right bank pool approximately 1000 m 
downstream of the Sumallo confluence. Subsequent sightings were common in the 

 
2 Skagit River discharge at Station 08PA012 on August 18, 2022 was recorded as 5.25 m3/s. 



 Page 14 
 

 
 
 
 

numerous pools encountered. Excellent water clarity enabled field staff to positively 
identify adults of those species indicated. 

Young of the year salmonids were also observed in several backwatered channels and 
shallow areas off the mainstem river. Given the size of those juveniles observed, they were 
presumed Rainbow Trout recruited from the 2022 spring/early summer spawn. As such, it 
would indicate that adult migration upstream from Ross Lake during the spring run of 2022 
achieved at least some success.   

All juvenile fish observed during this survey appeared of a similar cohort (30-40mm). 
Juveniles of a larger size class were not detected but this may be due to their preferred 
habitat being deeper water with some current, i.e. areas of refuge precluding visual 
detection from above the water surface. As Bull Trout are late summer/fall spawners, their 
redds would have been exposed to the effects of the previous fall’s floods and out 
transport of very significant volumes of sediment and woody debris. Without more 
focused studies, it is difficult to speculate on the impacts to the 2021 Bull Trout spawn or 
its subsequent juvenile 2022 recruitments. 

8.0 Recommendations 

To achieve a more complete assessment of potential physical and biological impacts to 
the Skagit River following the extreme flood event of November, 2021, the following 
recommendations are provided to the Skagit Environmental Endowment Commission. 

1. Assuming road access remains constrained into 2023 or beyond, high resolution 
ortho-rectified aerial photos of the mainstem channel and 200 m beyond each 
bank should be acquired. Information gleaned from these would inform biologists 
on optimum ground access points, safety issues and identifying candidate sites for 
detailed sampling in advance of entering the field. 

2. Develop a physical features map delineating debris jams, areas of significant 
sediment depositions, impending or imminent bank failures or slumping, and large 
areas of valued spawning habitat  

3. Conduct non-retention juvenile sampling programs focusing on species specific 
rearing sites.  

4. Continue the Skagit River Snorkel surveys for at least the next three consecutive 
years, as access allows, to determine if species size classes (population dynamics) 
or numbers have been negatively impacted or skewed as a consequence of the 
flood event. 

 
Triton Environmental Consultants Ltd.  

 
John Rithaler, R.P.Bio 
Sr. Environmental Scientist/Project Manager. 


