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Summary
Report findings:
•

State Route 542 (SR542) crosses the Glacier Creek floodplain, and a portion of
the embankment at the eastern end has been eroded.

•

Glacier Creek is a braided stream with rapidly shifting channels.

•

The main channel has been partially blocked by coarse sediment, sending much of
the discharge into the “east” channel. Another flow split, caused by an LWD jam,
has reactivated parts of an old channel on the east side of the floodplain.

•

The “new” side channel has cut through the floodplain and through a swath of
mature second growth forest, and has partially removed rock groins previously
installed by the U.S. Forest Service.

•

There is a small culvert under SR542 that is often submerged by the flow in the
side channel. The highway embankment has been partly eroded by backwater at
this site.

•

A knickpoint has developed on the downstream end of the side channel, north of
SR542. This steep drop down to the main channel of Glacier Creek is about 8 feet
in height.

Report recommendations:
•

For Phase 2 of the Glacier-Gallop project, extend the bridge approximately 200
feet to include the side channel, and connect to the existing Gallop Creek bridge

•

Remove the approaches and embankments, and raise and armor Will Road to tie
into the new eastern approach.
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1.0 Introduction
This site is located in the same general area as the Glacier-Gallop Creek project (Figure 1), in the
town of Glacier. It is located at approximately milepost 33.6 on state route 542 (SR542). The
assessment for that project was completed in 2008, and included a hydrologic report, a
geomorphic report, a hydraulic report, and a feasibility study.
A portion of the recommended alternative was built, a new bridge across Gallop Creek. As part
of that phase of the overall project, additional property was acquired on the north side of the
highway between the two creeks.
The new issue at hand is that an old side channel of Glacier Creek has been re-activated. This
channel is far to the east of the planned Glacier Creek bridge replacement, and may affect the
design of that bridge. This document will describe the side channel, the risks presented by it, and
some alternatives to address the risks within the context of the larger Gallop-Glacier project.
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Glacier Public
Service Center

Figure 1. Project location.
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2.0 Methods
This study included literature and data review as well as field reconnaissance. We also conducted
synthesis of relevant aerial photos, ground photos taken at the site, topographic maps, geologic
maps and reports, fish distribution data, and hydrologic data. Sources of information include:
•

Aerial photos taken in 2006, 2009, and 2011.

•

Ground photos obtained by environmental staff during site visits in 2009, 2011, and
2012.

•

GIS coverages of 24K USGS topographic maps, soils, and geology for this area.

•

Existing literature and data, as listed in the “References” section of this report.

To understand the nature of sediment transport and channel stability, a longitudinal profile and
cross-sections were surveyed using a total station instrument.

Page 7 – December, 2013

Site and Reach Assessment, Side Channel, Glacier Creek at SR542

3.0 Site Assessment
Glacier Creek is a relatively steep, transport-limited stream. As the name suggests, it is glacierfed, thus leading to an excessive sediment load, so much that it cannot transport the load and the
channel is an ever-changing network of variously sized channels. The site is located just to the
east of the existing Glacier Creek Bridge. The side channel splits from one of the main channels
about 1300 feet upstream from the highway, and runs along the eastward edge of the valley flow,
past several U.S. Forest Service buildings (Glacier Public Service Center, see Figure 1).
There are several flow deflection structures present in this area (Figure 2). A set of deflectors
was built in 1992 (Figure 2; USFS, personal communication), and one of these was rebuilt from
an earlier structure, indicating that this problem has been persistent. Figure 3 shows a photograph
of one of the deflectors. Based on Forest Service drawings (Forest Service, 1992), the deflector
shown in Figure 3 has been eroded by about 50 feet.
The side channel has cut a new channel in the floodplain of Glacier Creek. It flows to a point
near the junction of Will Road and SR542 then bends 90 degrees to the left to flow alongside the
rip rap embankment of SR542 (Figure 4). At the bend, a small culvert allows some flow to pass
under the highway. This culvert was apparently designed for much smaller flows, as the creek
now bubbles up through standing water on the north side of the highway (Figure 5), even during
non-flood conditions. Also at the bend, the highway embankment has slumped and been eroded
at the point above the culvert inlet (Figure 6).
Water on the north side of the highway flows across a wide forested floodplain. The water fans
out in shallow channels, then converges again just before dropping down to the main channel of
Glacier Creek. A knickpoint has developed just above the confluence with the main channel.
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Figure 2. United States Forest Service’s 1992 plans for flow deflectors (groins)
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Figure 3. An eroded groin (deflector #1 in Figure 2) along the old side channel.

A
.
Figure 4. Side channel as it flows along SR542.
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Culvert
outlet
submerged

Figure 5. Water welling up on downstream side of highway culvert, side channel of Glacier
Creek.

Figure 6. Erosion above culvert inlet, side channel of Glacier Creek.
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4.0 Reach Assessment
The Geomorphic Conditions Report (Herrera, 2008) contains extensive background information
on the project reach and the watershed. The following sections provide a brief summary of
selected watershed parameters.
4.1 Watershed Conditions and Land Cover
The Glacier Creek watershed is approximately 31.7 square miles in area. It drains the northwest
side of Mt. Baker, including several glaciers. Almost all of the land within the watershed is
managed by the Mt. Baker-Snoqualmie National Forest, and a good portion of that is designated
wilderness area. The overall watershed is in a relatively pristine condition. The only major direct
anthropogenic effects are the Glacier Creek bridge itself, and the small subdivision upstream
from the bridge.
4.2 Geology and Soils
The watershed is underlain predominantly (63 percent) by the Nooksack Formation, which is
composed predominantly of marine sedimentary rocks (Figure 6). Approximately 14 percent of
the watershed is covered by glaciers. There are lesser amounts of glacial drift, Chuckanut
Formation (continental sedimentary rocks), and recent volcanic deposits. Figure 6 shows the
geology of the Glacier Creek watershed.
The watershed contains numerous landslides of a wide range of ages and activity. Mapped
Quaternary landslides cover about 5 percent of the watershed, a relatively high amount.
The Glacier Extensional Fault cuts the Chuckanut Formation (to the west) from the Nooksack
Group (to the east) and crosses the North Fork Nooksack River just below Glacier Creek’s
confluence with the North Fork Nooksack River (Tabor, et. al, 2003).
4.3 Geomorphology
Watershed overview
The geomorphology of the Glacier Creek watershed is strongly shaped by past and current
glaciation. The Coleman Glacier, on the north side of Mt. Baker, forms the headwaters. Its
predecessor in the Pleistocene carved the valley in which Glacier Creek now flows. As a result of
de-glaciation, and possibly with seismic activity, a number of landslides have affected the
drainages in the area. The largest of these was the Church Mountain landslide, which occurred
approximately 2,300 years ago (Pringle, Schuster, et al. 1998). The landslide originated from the
collapse of Church Mountain and flowed for more than three miles down the North Fork
Nooksack valley. The landslide temporarily dammed the North Fork Nooksack River, as well as
Glacier and Gallop Creeks. All three streams incised through the landslide deposits, following
lines of weakness created by the mixture of rocks. Furthermore, a separate landslide on Glacier
Creek (Carpenter, 1993; Van Siclin, 1994) temporarily dammed Glacier Creek about 2,000 years
ago.
A master’s thesis (Van Siclen, 1994) divided Glacier Creek into five major reaches. The reach in
which the current project area lies was called the “lower alluvial (fan).” The lower alluvial fan
reach is characterized by a braided floodplain up to several hundred feet wide. The channel
gradient is approximately two percent. The floodplain is confined on both sides by remnants of
the Church Mountain Slide.
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Figure 7. Geology of the Glacier Creek watershed (WSDOT GIS database, 2013).
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In addition, the geomorphic setting was described in the Existing Geomorphic Conditions Report
(Herrera Environmental Consultants, 2008). The major findings of this effort included:
•
•
•

Several large-scale, deep-seated landslides occur in the upper reaches of
Glacier Creek.
Debris flows, although prevalent in the upper watershed, do not generally reach the
highway.
There is a high potential for Glacier Creek to jump its banks and merge with Gallop
Creek.

To address this threat, the Draft Glacier-Gallop Feasibility Study (Herrera, 2008) recommended
a 780 foot long elevated highway on piers, with a setback of the Gallop Creek levee.
Reach characteristics
The geomorphic report (Herrera Environmental Consultants, 2008) estimated that 0.25 feet/year
of aggradation has happened in Glacier Creek since the 1960s, and it suggests that this rate is
affected by the construction of the levee during that time. In addition, the base level of Glacier
Creek, the North Fork Nooksack River, is affected by the position of the Nooksack. The farther
to the north the Nooksack migrates, the more aggradation there is near the highway. The farther
south the Nooksack migrates , the more incision there is on Glacier Creek. This is because the
slope of the creek changes depending on the distance to the controlling base level.
Within the active floodplain of Glacier Creek, it can be shown that the presence of the Glacier
Creek bridge has caused aggradation on the upstream side. Glacier Creek is already a sedimentladen river, and any decrease in transport capacity is likely to cause a quick response in the form
of aggradation. As mentioned above, Glacier Creek is a braided stream, exhibiting multiple
channels that shift frequently. Consequently, the floodplain is quite wide. There is an excess of
stream sediment relative to stream power. The highway embankment cuts off a portion of the
river’s floodplain (see Figure 8). The floodplain has effectively been narrowed from 450 feet to
110 feet.
Aerial photograph analysis demonstrates recent re-activation of the side channel (Figure 8). In
2006, the eastern portion of the floodplain was covered with thick alder trees. But 3 years later a
swath of new channel had been formed. This appears to be related to a large deposit of gravel on
the main channel, which effectively cut off the main channel and shunted flow to the “east”
channel. This in turn shifted flow to the side channel. A small side channel flowing along the
base of the east valley wall began to enlarge, likely due to another, separate flood deposit
adjacent to the dense coniferous forest of the easternmost portions of the floodplain.
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Figure 8. Comparison of Glacier Creek side channel, 2006-2011. Note that the east branch of
the main became prominent by 2009. Pink arrows in the 2011 panel indicate additional flowpaths
from the east channel into the side channel.
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There are currently two additional points where the east channel has at times flowed into the side
channel (see Figure 8, lower panel). These points could be re-activated at any time during high
water conditions.
A series of cross-sections of Glacier Creek is shown in Figure 9. It can be seen that the crosssection north of SR542 (XS 11) is lower in elevation than the next lower cross-section in the side
channel south of SR542 (XS9). Also evident is how the flow spreads out across the old
floodplain north of the highway. The channel goes from narrow and confined to very wide with
multiple low points. Although no cross-sections were measured farther down, the side channel
once again becomes narrow and confined in its final reach before joining with the main channel
of Glacier Creek. Figure 10 shows the final 20 feet of side channel above the confluence with the
main channel.
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Figure 9. Cross-sections upstream and downstream of SR542 on the Glacier Creek side
channel . See Figure 11 for cross-section locations
Farther upstream, where the flow split occurs, cross-sections show that the side channel is
between one and two feet lower than the east channel of Glacier Creek (Figure 12).
Sediment load is very coarse. In the east and west channels, the maximum clast size is up to 5
feet. In the side channel, grain size distribution is similar to the main channels, even though the
maximum size is not as large. This is because the side channel is incising through old floodplain
deposits, reactivating what was once deposited by the main channels.
The flow split of the east channel and the side channel appears to be partially controlled by a
large woody debris jam. This jam is shown in the photo in Figure 13. It appears that this jam
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could easily grow during a large flood. However, it could also wane in size. A change in its size
is dependent on complex factors during flood, such as size and position of individual pieces of
LWD coming downstream, and where they come to rest, as well as magnitude of flood.

Figure 10. Lower end of knickpoint, at the confluence of the side channel and the main
channel, north (downstream) of SR542. Note the old bridge timbers present, sticking out of the
right bank.
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Figure 11. Cross-section locations, Glacier Creek side channel.
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Figure 12. Cross-section of the east channel of Glacier Creek and the side channel at the
flow divergence. See Figure 9 for locations.

Page 19 – December, 2013

Site and Reach Assessment, Side Channel, Glacier Creek at SR542

Side
Channel
East
channel

Debris Jam

Figure 13. Flow split of east channel and side channel, approximately 1300 feet upstream
from SR542.
4.4 Hydrology and Flow Conditions
The hydrology of the watershed is dominated by snowmelt in the spring and early summer and
by warm wet storms in late fall/early winter. The stream gage on the North Fork Nooksack River
is relatively representative of Glacier Creek, although it is a larger watershed. Extensive
modeling work by Herrera Environmental Consultants (Herrera, 2008), includes development of
annual hydrograph for Glacier Creek, using the data from the North Fork Nooksack gage. The
hydrologic conditions report (Herrera, 2008) also estimated the peak flows for various recurrence
intervals. These are shown in Table 1, below.
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Table 1. Peak discharges for Glacier Creek, by recurrence interval. (from Herrera, 2008a)
Recurrence Peak
interval
discharge
(yr)
(cfs)
1.25

1337

2

1812

5

2527

10

3042

25

3743

50

4301

100

4892

The presence of the existing bridge causes a hydraulic “choke” (Figure 14), where the water
surface elevation rises rapidly between 5,500 cfs (Herrera Environmental Consultants, 2008b).
this is also evident in the results of the hydraulic model of this reach. Even during the 2-year
flow, the flow encounters a substantial restriction at the bridge (Figure 15). One can easily see
that the water surface is much wider immediately upstream from the bridge. This choke likely
contributes to deposition upstream during extreme events. This deposition, in turn, leads to
increased channel instability.

Figure 14. Hydraulic modeling results for Glacier Creek, showing “choke” at about 5500
cfs. (Herrera Environmental Consultants, 2008b).
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Figure 15. Two-dimensional hydraulic model results for the 2-year flood, Glacier and
Gallop Creek. (Herrera Environmental Consultants, 2008b)
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4.5 Riparian Conditions and Large Woody Debris
Glacier Creek generally has sparse riparian cover, due to its braided pattern. Swaths of alders of
various ages are present sporadically (see Figure 8), corresponding to the various changes in
flow patterns. The side channel has cut a new stream in places, and occupied the old side channel
in other places. In both cases, but especially in the new channel, there is an abundance of
recruitable large woody debris (see cover photo). As the side channel matures, and possibly takes
on more discharge, recruitment will continue. This will likely contribute to a highly unstable
channel, as the fallen logs can easily deflect flow and cause new channels to be cut.
There are few stable log jams on the main channel and the east channel. However, the side
channel is likely to produce log jams due to the recruitment mentioned above.
4.6 Fish Utilization and Habitat Availability
Glacier Creek, and presumably its side channels, host nearly all salmonid species in the region,
including:
•

Fall Chinook (Oncorhynchus tshawytscha)

•

Spring Chinook (O. tshawytscha)

•

Coho (O. kisutch)

•

Pink (O. gorbuscha)

•

Sockeye (O. nerka)

•

Summer Steelhead (O. mykiss)

•

Winter Steelhead (O. mykiss)

•

Bull Trout (Salvelinus confluentus)

•

Coast resident cutthroat (O. clarki clarki)

These species use this reach of Glacier Creek variously for spawning and rearing habitat
(WDFW, 2013). As such, the side channel is undoubtedly salmonid habitat. It is useful for
spawning but also may be used as refuge during flooding in the main and east channels.
This site was evaluated in the fall of 2013to determine whether the side channel was a fish
passage barrier or not. It has been determined that it is indeed a fish passage barrier, and it has
been placed on the list.
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5.0 Evaluation of Treatment Alternatives
5.1 Mechanisms and Causes
Glacier Creek has a high sediment load, caused by both a high number of landslides and by
presence of, and the retreat of the Coleman Glacier. The high sediment load is greater than the
available stream power. Because the sediment moves in sporadic pulses, the active channel of
Glacier Creek frequently moves, seasonally and even from one storm to the next. The current
activity in the side channel is simply a re-activation of an old side channel. Clearly there was a
threat of erosion in years past, as evidenced by the rock groins in the side channel area. The most
recent shift in the main channel of Glacier Creek was the result of a large sediment deposit that
effectively plugged the west channel, shifting flow to the east channel. This likely caused erosion
of the upstream-most groin, and subsequent incision of a new side channel into the eastern
floodplain.
In addition, the bridge across Glacier Creek has inhibited sediment movement and contributed to
the instability and width of the floodplain on its upstream side. The reduction of the floodplain
width by 2/3 has contributed to the channel movement by causing a backwater effect at high
flows.
Downstream of the bridge, reactivation of the side channel has caused incision into the old
floodplain. This is a result of a knickpoint that has migrated upstream from the junction with the
main stem of Glacier Creek.
5.2 Abating the Primary Mechanisms of Failure
A key factor in developing a response to the threat of erosion is understanding the potential for
additional flow making its way into the side channel. The side channel has a history of being reactivated, and it is likely to persist. Whether the main channel shifts to the east and occupies the
side channel is difficult to predict, but it is a possibility. The buildup of sediment on the right
bank (Herrera Environmental Consultants, 2008a) suggests that it would be difficult for the main
channel to switch all the way over to the side channel. However, if the east channel becomes
blocked by coarse sediment, as did the main channel, significantly more flow would be shifted to
the side channel. This would likely cause incision and widening of the side channel. We believe
that the consequences of such an avulsion, although not imminent, are such that being proactive
is warranted.
The current plans to enlarge the bridge will help restore some sediment transport capacity,
although it is much less than the bridge configuration recommended previously (Herrerra
Environmental Consultants, 2008c). There would still be a constriction of the floodplain at the
highway. There is also the likelihood of the downstream knickpoint reaching the culvert. While
this would not necessarily threaten the highway, it could lead to a large scour hole and a perched
culvert.
The main options for addressing the threat of avulsion are either re-directing flows and
protecting the highway embankment, or accommodating future avulsion. Flow re-direction is the
most expedient way to address the threats of the side channel. However, since the underlying
problem of floodplain constriction is not addressed, this remains a short-term solution.
If the longer-term solution is desired, increasing the capacity of the bridge for sediment and
debris transport is the desired method. Benefits of planning a long-term solution may be worth
the upfront cost of this strategy.
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6.0 Treatment Alternatives
6.1 Introduction and objectives
The primary objectives in any project to abate these problems are to:
•

Minimize highway closures due to flooding.

•

Minimize future maintenance costs.

•

Ensure the safety and integrity of the highway.

•

Maximize natural movement of sediment, woody debris, and water through the reach.

•

Minimize impacts to fish and wildlife species, particularly those that are listed as
endangered, threatened, or sensitive.

6.2 Alternatives Considered
Table 2 summarizes the alternatives and their advantages and disadvantages. We considered five
main alternatives.

6.2.1 No Action
Under this alternative, no specific measures would be taken to address at the site. Any response
would be in emergency actions only. This would likely include placing new rip rap on the
highway embankment to prevent further erosion above the side channel culvert. Mitigation could
be required for the resulting instream work. The knickpoint on the downstream side of the
channel would eventually work its way to the culvert, creating a fish passage barrier, at a
minimum.
Although not funded, implementation of Alternative 3 of the Feasibility Report is planned. The
recently built Gallop Creek bridge is considered to be the first phase, with phase 2 being the
construction of the remaining 630 feet of bridge (for a total bridge length of 780 feet). This will
remove most of the hydraulic choke point and allow for a better connection between the active
channels of Glacier Creek and the floodplain. The side channel would still be prone to eroding
the highway embankment, and could still end up taking much of the flow of Glacier Creek, if the
debris jam at the flow split grows wider.
The highway would be subject to a risk of failure, should the full flow of the east channel and
main channel become diverted into the side channel. The portion of SR542 near the side channel
culvert could be damaged by such an avulsion, leading to limited access and expensive
emergency actions.

6.2.2 Lengthen Glacier Creek Bridge
This alternative would take the current Phase 2, Glacier-Gallop Creek Bridge, and extend its
length to the east, to capture the flow from the side channel. The embankment currently
underlying the highway would be removed entirely, including the protective rip rap on the south
side. The bridge would be approximately 990 feet long in total, including the existing bridge
over Gallop Creek. This is approximately 200 feet longer than the current conceptual plan for
Phase 2. In the Draft Feasibility Report (Herrera Environmental Consultants, 2008b), Alternative
10 included a concept for a new bridge that spanned almost all of Glacier Creek’s floodplain,
including the side channel area.
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It is recommended that the bridge be built with deep drilled shafts for support, and the fewest
number of piers possible. However, because of the nature of SR542, it is not possible to use the
longest beams for bridges available. They are simply too long to transport through the tight turns
in portions of the highway. The highway can accommodate beams that are about110 feet long or
less. This bridge could then be constructed with 8 spans, starting at the east end of the existing
Gallop Creek bridge.
The bridge would be the same height and design as the existing Gallop Creek bridge. The
existing embankment would be removed. This would require a portion of Will Road to be raised,
as it would be exposed to flows from Glacier Creek. It may be possible to salvage material
removed from the SR542 embankment and use it for this purpose.
Constructing a bridge of this length would fully re-connect the river to the floodplain. The area
north of SR542 and on the right side of the existing main channel is former floodplain. Under
this alternative, the river would be free to migrate into this area. There would likely be a pulse of
erosion as the side channel could expand, and the knickpoint that currently exists downstream
migrates upstream. The sediment and debris transport capacity would be restored nearly to presettlement conditions, with the maximum amount of aquatic habitat possible.

6.2.3 New bridge for side channel
Under this alternative, a bridge would be constructed at the current culvert location for the side
channel. Phase 2 of the Glacier-Gallop bridge would be built as currently planned. Using the
“stream simulation” technique, the size of the bridge span should be at least 20 feet, based on the
bankfull width of the side channel. However, we recommend a width of 30 feet since there is a
considerable amount of recruitable wood immediately upstream of the bridge site, where the side
channel cuts through densely forested floodplain.
Some channel work (excavation) would be needed on the upstream and downstream sides of the
bridge, to ensure that the creek doesn’t flow directly against the roadway.
This bridge would allow flow to pass under the highway without creating a backwater and
eroding the embankment, as the creek currently does. However, given how unstable the channel
is upstream, the channel could easily be abandoned. Even a small debris jam could divert water
and cut a new channel into the floodplain.

6.2.4 New culvert for side channel
Under this alternative, a bottomless arched culvert would be installed at the location of the
existing culvert for the side channel. The culvert would be 1.2 times the predicted average
bankfull width of the east channel, assuming that all of its flow could divert into the side
channel. Phase 2 of the Glacier-Gallop bridge would be built as currently planned.
This alternative would prevent additional erosion of the highway embankment at the culvert site.
Sediment and water transport capacity would be increased, and the hydraulic choke would be
greatly reduced.
While construction would be relatively straightforward, this channel could still be subject to
either blockage from large woody debris and sediment, or channel abandonment, as in 6.2.3,
above.
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6.2.5 Side channel diversion back into main channel
Under this alternative, rock groins would be constructed (or re-constructed) in order to prevent
flow from entering the side channel. We envision a series of groins along the right bank of the
floodplain, upstream from the Mount Baker Public Service Center. The groins would be spaced
to prevent erosion between them. Spaced correctly, the area between groins is quiescent and
depositional in nature. The groins would be constructed at an angle of 30 degrees pointing
downstream, with the main goal of keeping the thalweg of the side channel away from the right
bank. A conceptual layout of these groins is included in Figure 16.
The groins would be made entirely with rock, sized appropriately for the expected shear stress
(which may be available from the 2-dimensional model). Woody groins would be unnecessary
because Glacier Creek has a very high, coarse sediment load, and the wood would be sheared off
and rendered ineffective as habitat elements.
In addition, a levee would be necessary to prevent flow from migrating into the side channel (see
Figure 16). The levee would extend upstream 1600 feet from the east end of the phase 2 Glacier
Creek bridge, and the groins upstream would be tied into it. In combination with the groins, the
levee would protect the Mount Baker Service Center and prevent avulsion into the side channel
and subsequent damage to the highway.
This alternative has several disadvantages, including extensive work outside the WSDOT rightof-way, complex permitting, and complex construction. Additionally, the flow in the side
channel would be reduced and the aquatic habitat quality with it. Although the groins redirect
flow, there is also a risk that aggradation could render the groins useless.
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Figure 16. Conceptual alternatives, Glacier Creek.
Table 2. Alternative summary matrix. (Relative costs exclude the planned replacement of the
existing bridge)
Alternative

Description

Advantages

Risks

Habitat
Effects

Relative
Costs

No Action

Existing plan for
replacement of
Glacier Creek
Bridge with a 670
ft long bridge
(unfunded)

No additional
permitting than
already needed.

Continued
maintenance
activity;
avulsion into
side channel;
mitigation
costs

Partial
restoration of
sediment
transport
capacity;
connection of
more of the
floodplain with
main channels

Low

Remove existing
Glacier Creek
bridge and
approaches, and
replace with a
880-ft bridge,

Fully restores
sediment
transport
capacity,
floodplain
connectivity

Potential for
debris racking
on piers

Minimizes
habitat
disruption,
improves
connectivity of
side channel

High

Longer
Glacier Creek
Bridge

Will decrease the
effect of the
“hydraulic
choke.”
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Alternative

Description

Advantages

Risks

Habitat
Effects

Relative
Costs

spanning the
entire braided
channel of Glacier
Creek, including
the side channel,
and tying into the
recently built
Gallop Creek
bridge.
New bridge
for side
channel

Remove existing
culvert and
embankment and
replace with a 30’
foot clear span
bridge

Greatly increases
sediment
transport
capacity;
accommodates
flows

Avulsion of
entire flow of
Glacier Creek
could close
highway,
result in
damaged
roadway. Side
channel could
be
abandoned.

Minimizes
habitat
disruption,
improves
connectivity of
side channel

Moderate

New culvert
for side
channel

Remove existing
culvert and
replace with 19
foot arched,
bottomless culvert

Increases
sediment
transport
capacity;
accommodates
flows

Avulsion of
entire flow of
Glacier Creek
could close
highway,
result in
damaged
roadway.

Minimizes
habitat
disruption,
improves
connectivity of
side channel

Low-Moderate

Side channel
diversion
back into
main channel

Build new groins
and levee to flow
out of side
channel

Protects highway
from erosion;
Relatively simple
construction.
Low disruption
in traffic.

Aggradation
could
overwhelm
groins.
Extensive
permitting
and
mitigation

Decrease in
aquatic habitat
due to groins and
levee. Excludes
portion of
floodplain from
interaction with
the east and
main channels.

Moderate-high
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7.0 Conclusions
Glacier Creek has a floodplain that is about 420 feet wide. It is a braided stream, with
constantly shifting channels. The flow in an old side channel on the east side of the floodplain
has been re-activated due to a log jam farther upstream. Flows in this channel have eroded a
portion of the embankment of SR542, and pose a continued threat to the highway due to
pressurized flow through the now-undersized culvert under SR542.
Through previous studies, a new bridge, 780 feet in length was approved, in concept. Due to
funding, only the first phase of this concept, the Gallop Creek bridge, was constructed, with
Phase 2 awaiting funding.
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