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1. Introduction

The Dosewallips, Duckabush, Big Quilcene and Little Quilcene Rivers drain the
steep eastern slopes of the Olympic Mountains. The rivers are short, steep and
confined to narrow canyons for most of their length. At the base of the mountain
range, each river flows through a broader alluvial valley and thence a delta and
estuary as it enters Hood Canal or Quilcene Bay. In these final few miles, the rivers
deposit sediment in gravel bars and migrate laterally across their floodplains.

Channel migration creates hazards to private property and public infrastructure by
eroding land or cutting off access roads. Each of the four rivers has levees and
revetments built to prevent channel migration, often at considerable public expense.
Where channel migration is not constrained, it creates habitat for fish and other
riparian species by leaving behind a diverse network of relict channels, gravel bars,
floodplains and terraces.

In 2003, the Jefferson County Department of Natural Resources contracted the
United States Bureau of Reclamation (USBR) and Perkins Geosciences to produce
maps showing the historic extent of channel migration and zones at risk from future
channel migration.

Perkins Geosciences' work was conducted in collaboration with Jeanne Klawon of
the United States Bureau of Reclamation. The USBR provided all digitizing, air
photo rectification, and GIS map production including the maps for this report.
Methodology and results for the USBR portion of the work is presented in a separate
report, Channel Migration Zones Study for the Duckabush, Dosewallips, Big
Quilcene, and Little Quilcene Rivers, Jefferson County, Washington (Klawon, 2004).
This report is intended as a companion volume to the USBR report and the reader is
referred to the maps contained in that report.

The draft hazard zone maps and report were issued in 2004. Final revisions of this
report and the hazard maps to reflect the state of Washington's SMP Guidelines for
Disconnected Migration Areas were completed in February 2006 under contract to
Jefferson County Dept. of Community Development.

2. Study Methodology

Perkins Geosciences assisted Jefferson County and the USBR in locating historic
aerial photographs and maps, and obtained and reviewed previous studies on the
four rivers.

Perkins Geosciences participated in six days of fieldwork with Ms. Klawon in
October 2003 and January 2004, during which we covered nearly all sections of the
four study reaches. The remaining sections were walked by Ms. Klawon on
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additional days. During fieldwork we noted bank protection, bank height, geology,
recent channel changes post-dating the 2000 base photos, LWD jams, terraces, old
channel scars on the floodplain, old-growth trees or stumps that indicated older land
surfaces, and the elevation of debris from a flood in late October, 2003.

The USBR developed digitized, georeferenced maps showing historic channels,
bank protection, and margins of the alluvial valleys (bedrock and Quaternary
terraces) based on fieldwork and aerial photographic interpretation (Plates 1 through
4, Klawon, 2004).

Methods used to delineate channel migration zones and hazards are described
below.

3. Delineation of Unconstrained Channel Migration Zones

On March 9-12, 2004, Perkins Geosciences worked with Ms. Klawon at USBR's
Denver office to delineate channel migration zones using the methods proposed in
the Washington Department of Ecology's A Framework for Delineating Channel
Migration Zones (Rapp and Abbe, 2003). The methodology is summarized below
and is described more thoroughly in the USBR report.

Each river was divided into reaches based on channel pattern, rate and type of
channel migration, and the presence of major barriers to channel migration such as
Highway 101.

The Historic Channel Migration Zone (HMZ) was delineated as the combined
footprint of the 1939 through 2000 active channels (based upon 1939, 1942, 1951,
1957, 1971, 1980, 1991, and 2000 aerial photographs). In addition, the river
channels shown on late 1800s Coastal and Geodetic Survey T-sheets maps were
used near the coastline. The late 1800s channel shown on the Government Land
Office (GLO) survey maps was included in the HMZ only where the LIDAR map
confirmed that a low, channelized surface was present. In many locations, the GLO
river channel crossed hills and was clearly not an accurate survey.

The Avulsion Hazard Zone (AHZ) was delineated next. An avulsion is the sudden
switching of the main river channel to a new location. The old and new channels are
separated by an uneroded island that is typically vegetated. The AHZ consisted of
relatively low, frequently-flooded areas of the floodplain, typically with relict channels
into which the river could readily switch course in an avulsion. Avulsions into
somewhat higher channels were deemed more likely in the Big and Little Quilcene
Rivers where LWD was observed to form stable jams that raised the bed elevation,
but unlikely in the two larger rivers. In addition to field observations of bank and
terrace height, LIDAR maps on the Jefferson County web site were queried with the
elevation tool to determine the elevations of floodplain and relict channels relative to
the current river channel. The LIDAR maps did not extend into the upstream
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portions of the Duckabush, Dosewallips and Big Quilcene rivers. In the deltas, the
entire network of current and former distributary channels was designated an
Avulsion Hazard Zone. The presence of levees, road embankments, and
revetments that might block avulsions was ignored at this stage of the mapping.

The Erosion Hazard Area (EHA) consists of two parts: an Erosion Setback and a
Geotechnical Setback.

The Erosion Setback extended beyond the outside edge of the HMZ+AHZ where
erodible alluvium or Quaternary terraces were present. The Erosion Setback was
determined for a 100 year period. Erosion in these locations would occur through
lateral migration of the river, typically by growth and translation of meander bends.
The width of the Erosion Setback for each river reach was determined in one of
three ways, as described in more detail in Klawon (2004):

1. The bend amplitude, recognizing that meander bends typically grow to their
full amplitude in less than two decades. This method was used where the
valley was narrow compared to bend amplitude.

2. The Coefficient of Erosion based on rate and frequency of erosion,
multiplied by the 100 year design period for these maps (Rapp and Abbe,
2003), or

3. One channel width in locations where the river is straight and shows no
recent history of developing bends or depositing sediment. This allows for
gradual erosion, or for movement around a logjam should one form.

Where the Erosion Setback extended into erodible Quaternary terraces up to 40 feet
in height, a Geotechnical Setback was added to account for slope retreat to a stable
angle of repose. The Geotechnical Setback is a horizontal distance equal to the
vertical height of the terrace above the river bed (1:1 ratio), consistent with standard
setbacks in Section 5 of Jefferson County's Shoreline Master Plan. No Geotechnical
Setback or Erosion Setback was mapped where bedrock was present or where
channel migration would cause the river to erode into a valley wall higher than 40
feet. The valley wall would be unlikely to retreat a mappable distance and the
landslide hazard is already covered under Jefferson County's Geologically
Hazardous Areas regulations.

The four map plates in Klawon (2004) show the Historic Channel Migration Zone,
Avulsion Hazard Zone, and Erosion Hazard Area for each river. The three zones
together comprise each river’'s 100-year potential channel migration zone if
unconstrained by human engineering.



4. Channel Migration Hazard Maps

Perkins Geosciences developed Channel Migration Hazard maps for each river by
1) designating Disconnected Migration Areas and 2) dividing the remaining channel
migration zones (HMZ, AHZ, EHA from the USBR maps) into areas of High,
Moderate and Low Hazard.

4.1 Disconnected Migration Area

Parts of the unconstrained channel migration zone have been disconnected from the
river by levees or other barriers. They are no longer available to the river for
migration, although they still may be subject to flooding. Accordingly, parts of the
unconstrained channel migration zones shown in the USBR maps were designated
as Disconnected Migration Areas (DMA).

On March 26, 2004, Perkins Geosciences met with Jefferson County staff from the
Natural Resources Division and the Public Works Department to identify features
(such as roads, or levees protecting streets with closely-spaced houses) beyond
which channel migration would likely be prevented. Armored banks protect many of
these features already, and it is likely that additional revetments will be constructed
to protect these features as necessary. The Public Works Department staff had
greater confidence in their ability to prevent channel migration for the smallest river,
the Little Quilcene, than for the largest river, the Dosewallips.

DMAs were delineated in accordance with Washington Department of Ecology's
Shoreline Master Program Guidelines, which are summarized as follows (Stewart,
2005):

o All areas separated from the active channel by a legally existing artificial
structure(s) that is likely to restrain channel migration, including transportation
facilities, built above or constructed to remain intact through the one
hundred-year flood, should not be considered to be in the channel migration
zone.

e [n areas outside incorporated municipalities and urban growth areas,
channel constraints and flood control structures built below the one
hundred-year flood elevation do not necessarily restrict channel migration
and should not be considered to limit the channel migration zone unless
demonstrated otherwise using scientific and technical information.

o Within incorporated municipalities and urban growth areas, areas
separated from the active river channel by legally existing artificial channel
constraints that limit channel movement should not be considered within the
channel migration zone.



The Jefferson County Comprehensive Plan designates portions of Quilcene and
Brinnon as Rural Village Centers. These do not qualify as incorporated
municipalities or urban growth areas, and thus the third bullet above does not apply.
Artificial channel constraints must therefore be built above the 100-year flood
elevation for the land behind them to qualify as a DMA.

The 100-year flood elevations at each potential channel constraint were estimated
from recent site-specific flood modeling (Perkins et al., 2005; Johnson, 2005), FEMA
Flood Insurance Rate Maps, and Lidar maps that show topography and elevations of
specific features such as dikes or roads relative to the river and its floodplain.

The SMP Guidelines legally apply to State Shorelines, which extend 200 feet inland
from Ordinary High Water. A DMA was designated on the Dosewallips River in
some portions of Brinnon that are outside SMP jurisdiction.

Table 1 lists boundaries that meet the criteria for disconnected channel migration
areas. This revised version of Table 1 lists fewer boundaries than the July 2005
version, which was based on Rapp and Abbe (2003) and did not use the 100-year
flood criterion.

Table 1. Boundaries to channel migration used to delineate Disconnected
Migration Areas

Little Quilcene River
¢ Highway 101
o East Quilcene Road (western 2 mile)
¢ Center Road
¢ Brush Plant Loop

Big Quilcene River
¢ USFWS hatchery
¢ Highway 101 near bridge
e Quilcene Avenue

Dosewallips River
e Portions of Brinnon beyond SMP jurisdiction and south of potential
avulsion channel
e Substantially built, high levee at upstream end of Dosewallips State Park
¢ Highway 101

Duckabush River
¢ River Drive
¢ Highway 101
¢ Training levees adjacent to Duckabush River Hwy 101 bridge




4.2 Channel Migration Hazard Zones

The final step was to map the relative level of hazard from channel migration in non-
disconnected areas. The risk of channel migration is not equal everywhere within
the channel migration zones shown in the USBR maps. Non-disconnected Historic
Migration Zone, Avulsion Hazard Zone and Erosion Hazard Area shown on the
USBR maps were classified as zones of High, Moderate and Low hazard. These
zones roughly correspond to channel migration being likely in a time frame of less
than 50, 50-100 and over 100 years, respectively. The resulting Channel Migration
Hazard Maps were produced as digital files for use by Jefferson County.

In any particular river reach, the probability of the river moving to a particular site
within the migration zone is greatest for sites near the river or near a former channel
that the river is likely to reoccupy by avulsion, and that have no existing channel
constraints such as riprapped banks. Channel migration varies greatly from reach to
reach depending upon geomorphology, sediment regime, and natural or man-made
constraints on channel migration. The reaches were classified into four geomorphic
types. Table 2 summarizes how High and Moderate hazard zones were assigned
for each geomorphic type. Low hazard zones by default are the remaining areas of
the valley floor beyond the High and Moderate hazard zones.

The following sections describe each geomorphic type and define the High and
Moderate hazard zones for each reach. Transitions between reaches may differ from
the hazard assignments listed below.



Table 2. Channel migration hazard assignment based on geomorphology and

degree of constraints on channel movement (page 1 of 2).

GEOMORPHIC TYPE

DA
DELTA / ALLUVIAL
FAN with distributary
channels

w
WANDERING RIVER;
straight at times
following an avulsion

TYPE OF CHANNEL
MIGRATION

SEDIMENT REGIME

CONSTRAINTS ON
CHANNEL MIGRATION

RIVER REACHES

HIGH HAZARD
CHANNEL MIGRATION
ZONE (typical ")

MODERATE HAZARD
CHANNEL MIGRATION
ZONE (typical ")

Avulsions, lateral
migration

Deposition

SEVERE:; extensive
revetments, levees
and/or cross-floodplain
roads with limited
bridges and culverts

Little Quilcene A
Big Quilcene A
Duckabush A
Duckabush B
Dosewallips A
Dosewallips B

HMZ (+ AHZ where not
blocked by constraints)

Remainder of AHZ and
EHA except far edges
are Low Hazard

Meandering, bend
cutoffs and avulsions

Deposition, or mixed
transport and deposition
zones

NONE or FEW

Little Quilcene B
Little Quilcene D
Big Quilcene B
Big Quilcene E
Duckabush C
Dosewallips D
Dosewallips G

HMZ + AHZ + half of
EHA width

Remainder of EHA

NOTES to Table 2

1. HMZ, AHZ, and EHA refer to the migration zones mapped by USBR (Klawon, 2004).
Transitional zones between reaches may differ from these typical guidelines. Other

exceptions are discussed below for each geomorphic type.




Table 2, continued

GEOMORPHIC TYPE

SE
Currently STRAIGHT
AND ENTRENCHED with
narrow meander belt;
meander belt formerly
was wider with bends

SN
Always STRAIGHT and
NARROW, typically
steeper with valley wall
control

TYPE OF CHANNEL
MIGRATION

SEDIMENT REGIME

CONSTRAINTS ON
CHANNEL MIGRATION

RIVER REACHES

HIGH HAZARD
CHANNEL MIGRATION
ZONE (typical ")

MODERATE HAZARD
CHANNEL MIGRATION
ZONE (typical ")

Varies from minor or no
bank erosion to bend
growth within a narrower
zone than historic.

Transport, or supply where
the bed has degraded

discontinuous revetments:;
parts were channelized in
the past

Big Quilcene C ?
Big Quilcene D

A distance of 2 to 2 EHA
widths from the 2000
active channel

Remainder of EHA

Minor or no bank
erosion, without bend
growth

Transport

NO man-made
constraints; BEDROCK
OR BLUFFS of glacial
sediment constrain
channel alignment

Little Quilcene C
Big Quilcene F 2
Dosewallips C 2
Dosewallips E 2
Dosewallips F

HMZ

AHZ + EHA

NOTES to Table 2, continued

2. The downstream ends of these reaches transition to a Type W depositional channel, resulting

in wider hazard zones.




4.2.1 Delta/Alluvial Fan (DA) Reaches

All four rivers end in deltas that historically had multiple distributary channels. The
deltas transition upstream to alluvial fans in areas beyond tidal influence. The
declining gradient causes the rivers' sediment load to deposit in the alluvial fans and
deltas. Prior to human disturbance, whenever the main channel became filled with
sediment it would avulse and form a new channel in a lower location. Over time, this
resulted in a fan-shaped network of distributary channels. As shown in the USBR
maps (Klawon, 2004), the HMZ plus AHZ encompass the entire delta of each river.

The Delta/Alluvial Fan channels have long been constrained by revetments, levees,
and north-trending roads that block migration across the floodplain and provide
limited openings in the form of bridges and culverts (Engineering Services
Associates et al., 2003; Perkins et al., 2005). Without these constraints, each river
would have a wider HMZ. Instead, each river’s Historic Migration Zone and mapped
hazard zones neck down to a narrow opening at bridges and gradually fan out
downstream where not leveed. The mapped HMZ is considerably narrower than it
would have been without these constraints, and thus it accounts indirectly for their
effects even in areas that are not completely disconnected from channel migration.

Rapid sediment deposition on the Big Quilcene, Little Quilcene and Dosewallips
rivers makes avulsions likely where the rivers are unconstrained. Accordingly, the
HMZ and AHZ (and EHA if present) were assigned High hazard wherever
constraints do not direct the river away (Table 3). The AHZ in the Duckabush River
was assigned Moderate hazard because there is little evidence of sediment
deposition, probably due to a smaller proportion of logged land in the watershed
(ESA 2003) and thus a relatively low sediment load.



Table 3. Hazard assignment for Delta/Alluvial Fan (EA) reaches

DA River Reach

High Hazard Area

Moderate Hazard Area

General scheme

HMZ, + AHZ where constraints
(road embankments, levees,
revetments) do not tend to direct
river alignment away

Remainder of AHZ and
EHA (if present), except
far edges which are Low
hazard

Little Quilcene A

HMZ + north AHZ riverward of
road’

rest of AHZ'

Big Quilcene A HMZ + lower north AHZ channel © | Remainder of AHZ,
except high north area is
Low hazard 2

Duckabush A HMZ where not in shadow of 101 AHZ ° + remainder of

embankment

HMZ, except far sides
are Low hazard

Duckabush B

HMZ except immediately
upstream of 101 embankment

EHA + most of AHZ °

Dosewallips A

HMZ, + AHZ where not in shadow
of 101 embankment

Remainder of AHZ,
except SW portion next
to 101 is Low hazard

Dosewallips B

HMZ, + lower AHZ*

Higher AHZ or near 101*

1. The AHZ south of the Little Quilcene River was denoted Moderate due to the river's small size,
which makes revetments effective and allows the river to be controlled. Although the risk of a
permanent change in river location beyond the HMZ is rated only moderate, problematic flooding and
sediment deposition could still occur. The AHZ north of the river but south of E. Quilcene Road was
rated High due to a proposed levee setback project. The Moderate zone north of E. Quilcene Road
could be reclassified as Low or DMA if the proposed levee setback project provides flood protection
to the road.

2. Additional portions of Reaches A and B on the north side of the Big Quilcene River could be
reclassified as Disconnected Migration Areas if the north levee is set back from the river as proposed
in the Linger Longer Reach Feasibility Study and Action Plan (Perkins et al., 2005). The south AHZ is
rated moderate rather than high, due to a higher levee with cross-dikes that tie into the valley wall.
Sediment deposition is anticipated to reduce the level of protection afforded by these levees over
time.

3. The Moderate hazard zone for the Duckabush River includes an historic estuary channel near 101
north of the main channel that has been proposed for re-excavation and connection (ESA, 2003).
AHZ areas blocked by Hwy. 101 embankment are Low hazard.

4. In the far west (upstream) end of Dosewallips Reach B, the Moderate hazard zone extends into
the AHZ the width of the Reach C EHA from the edge of the HMZ. The rest of the north AHZ is Low
hazard due to the angle at which straight Reach C enters Reach B. In the unlikely event that the river
in Reach C were to bend to the east, the Reach B AHZ could be reactivated, including a large old
channel through the town of Brinnon that is designated Low hazard instead of DMA. Reach C should
be reevaluated every 10 years and after large floods to confirm that the river is still maintaining a
straight planform.

10



4.2.2 Wandering River (W) Reaches

Wandering rivers (also called anastomosing) have irregularly sinuous channels that
commonly split around forested islands and unvegetated gravel bars (Desloges and
Church, 1989). Channel migration leaves behind seasonal and perennial side
channels. Channel migration occurs via avulsions (sudden switching from one
channel to another) and lateral migration of bends. Wandering rivers generally have
a low sinuosity (below 1.3) and can become quite straight during periods following
avulsions or bend cutoffs. Larger, higher-sinuosity bends occur where the river
encounters bedrock or cohesive glacial sediments along the valley wall.

As defined for hazard mapping, the Wandering reaches have an active floodplain
and are not entrenched. They have few or no armored banks and are able to
migrate across their alluvial floodplains. (Although the upper part of Duckabush B
was formerly a wandering river, it was treated as a Type DA reach due to its
extensive bank armoring.) The sediment regime of these reaches ranges from
depositional (Big Quilcene E, Little Quilcene B, Dosewallips D) to a mixture of
transport and deposition zones (Little Quilcene D, Big Quilcene B, Duckabush C) to
mostly transport (Dosewallips G).

Channel migration hazard is greatest in depositional reaches because bar deposition
causes the river to move laterally. Because the valleys are fairly narrow, the
channel migrates rapidly from one side to the other, as shown by the mapped
historic channels in Klawon (2004). The High hazard zone generally is comprised of
the HMV, AHZ, and half of the calculated EHA width (Table 4). On the Big and Little
Quilcene Rivers, multiple avulsion channels are present. Higher elevation channels
farther from the river were assigned Moderate hazard based on assessment of
avulsion risk in Perkins et al. (2005) and Perkins (2005).
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Table 4. Hazard assignment for Wandering river reaches

W River Reach High Hazard Area Moderate Hazard Area
General scheme | HMZ + AHZ + %z of USBR’s Remainder of EHA (+ high
calculated EHA width parts of AHZ where present)
Little Quilcene B | HMZ + low parts of AHZ + Rest of AHZ & EHA;
parts of EHA generally areas protected by

bedrock protrusions or in
road embankment shadow

Little Quilcene D | HMZ (there is no AHZ) EHA'

Big Quilcene B HMZ + the lower north AHZ South AHZ, remainder of
channel closer to river + 180" | north AHZ and EHA (EHA is

erosion beyond it; narrower in Quaternary
or 180" (V2 of EHA width) terrace) 2
elsewhere on north AHZ ?
Big Quilcene E HMZ + AHZ most of EHA near upstream
+ EHA in downstream end > end (reach transition)
Duckabush C HMZ + AHZ + 85' (V% of Remainder of EHA
calculated EHA width) where | (embayments sheltered by
HMZ +AHZ is narrow protrusion of glacial terraces
into floodplain)
Dosewallips D HMZ + AHZ + 200" (7% of Remainder of EHA

calculated EHA width) in
alluvium except where
protected by bedrock
protrusion at d/s end

Dosewallips G HMZ + AHZ EHA *

1.The mapped HMZ is probably overly wide in Little Quilcene reach D due to photo rectification errors
relative to the size of the creek, so the entire EHA was classified as Moderate Hazard.

2. Additional portions of Reaches A and B on the north side of the Big Quilcene River could be
reclassified as Disconnected Migration Areas if the north levee is set back from the river as proposed
in the Linger Longer Reach Feasibility Study and Action Plan (Perkins et al., 2005). The south AHZ is
rated moderate rather than high, due to a higher levee with cross-dikes that tie into the valley wall.
Sediment deposition is anticipated to reduce the level of protection afforded by levees over time.

3. 2 houses were lost to lateral channel migration at the downstream end of Big Quilcene reach E in
the 1960s, and a third house was at risk in late 2003.

4. The entire EHA is mapped as Moderate Hazard in Dosewallips G because it has been a sediment
transport reach with a fairly straight channel throughout the photographic period of record, similar to
Type SE. However, there is a still-active avulsion channel and a relatively wide, low floodplain in
which avulsions could occur.
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4.2.3 Straight Entrenched (SE) Reaches

The SE reaches on the Big Quilcene River currently are relatively straight and are
entrenched within a narrow portion of their former floodplain and meander belt. The
earliest air photos and LIDAR maps show they once were wandering channels with
meander bends. Reach F along the Hiddendale subdivision is a steep, straight
channel with revetments. The upper part of Reach D has been narrowly confined by
revetments for many decades by the USFWS hatchery. The lower part of Reach D
had a levee built across the northern meander bends in the 1960s. Reach C also
appears to have been channelized, probably during the 1960s. Removal of LWD
jams probably contributed to channel incision and entrenchment in Reaches C and
D, as did a reduction in sediment load from Reach E following construction of a
valley-spanning diversion dam above the hatchery water intake.

Big Quilcene D and the downstream 1/4 of Big Quilcene F are straight and steep,
with little channel migration and few gravel bars. Meander bend development is
unlikely in the short term or perhaps for centuries. Big Quilcene C is flatter, has
active gravel bars, and migrates within a 200-to-500-foot wide zone. Its downstream
end is aggrading and transitional to the wandering channel downstream, and it
potentially could eventually widen its meander belt if not stopped by revetments.

There are no significant AHZs due to channel entrenchment. The river is unlikely to
reoccupy its former HMZ in the next 100 years, much less expand beyond it.
Accordingly, the High and Moderate Hazard zones were defined starting at the edge
of the 2000 active channel as opposed to the edge of the HMZ. The High hazard
zone was defined as a multiplier of the USBR's calculated EHA width from the edge
of the 2000 channel, and the Moderate hazard as the remainder of the EHA (Table
5).
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Table 5. Hazard assignment for Straight Entrenched reaches

SE River Reach

High Hazard Area

Moderate Hazard Area

General scheme

A distance of 2 to 2 of USBR’s
calculated EHA widths from the
2000 active channel

Remainder of EHA

Big Quilcene C A distance of 280 ft. (V2 EHA Generally 2 EHA width
width) from the 2000 active from edge of High
channel or from narrow low AHZs | Hazard, or to edge of
adjacent to it. North side tapers at | EHA if narrower. Widens
downstream end to meet cliff with | at upstream end to
bedrock at base. Tapers down at | compensate for reduced
steep upstream end. width of High hazard.

Big Quilcene D Upstream of 101: a distance of 1 Remainder of HMZ and
EHA width (60 feet) from the 2000 | EHA, except north edge
active channel. Downstream of is Low hazard in shadow
101: 30 ft (2 EHA width) from of 101 bridge.

2000 active channel.
Big Quilcene F A distance of 60’ (2 EHA widths) | Remainder of HMZ. In

(downstream Va
only)

from the 2000 active channel.

transition to Reach E, an
additional 60’ beyond
High hazard into EHA.
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4.2.4 Straight and Narrow (SN) Reaches

The SN reaches have been straight and narrow throughout the historic record. They
have a narrow or nonexistent floodplain and flow along a valley wall on one or both
sides for at least part of each reach. Valley walls of bedrock or erosion-resistant
Quaternary sediments constrain the channel. There are no man-made constraints
on river movement. The floodplains and terraces contain no scars of old channels
except for the area noted in the next paragraph.

Dosewallips E has been a straight, narrow, deeply entrenched channel through the
entire period of photographic record. However, the LIDAR image shows former
channels on the broad terrace north of the river. These relict channels may date
back to times of glacial recession, but they also could be fairly recent if the incision
was caused by splash damming. Splash damming occurred below RM 3.2 in 1917-
1926 (ESA, 2003).

Due to their straight channels, erosion resistant banks, and lack of sediment
deposition to promote helical flow and bend development, the risk of channel
migration is low. The channel migration hazard zones are narrow and the High
hazard zone generally consists of the only the HMZ (Table 6).

The Type SN reaches are sediment transport zones except for the downstream ends
of Big Quilcene F, Dosewallips C and Dosewallips E. Those areas are transitional to
Type W depositional channels downstream, hence they have a greater potential for
channel migration and wider hazard zones. There is evidence of several feet of
recent aggradation at the downstream ends of Dosewallips C and E. Channel
migration behavior in these zones should be reviewed once every 10 years and the
hazard maps revised if appropriate.
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Table 6. Hazard assignment for Straight and Narrow reaches

SN River Reach

High Hazard Area

Moderate Hazard Area

General scheme

HMZ

AHZ + EHA

Little Quilcene C

HMZ

None: EHA and AHZ are

Low Hazard due to
straightness, bedrock
control, and steepness

Big Quilcene F None

(upstream 3/4)

30’ (~1 channel width) from 2000
channel if alluvial banks are
present, because photo
rectification problems caused the
HMZ to be mapped too wide.
Tapers upstream to edge of
bedrock channel.

EHA, + AHZ for 1 EHA
width (67 ft.) beyond
High Hazard on NE side

Dosewallips C HMZ plus narrow sliver of low

floodplain AHZ on northeast side

Dosewallips E HMZ EHA+ AHZ

Dosewallips F Channel only. Tightly confined None

bedrock canyon.

5. Limitations of Channel Migration Hazard Maps

The mapping procedure conservatively assumed that new meander bends or
avulsions would occur at all likely sites. It is not possible to predict which sites will
actually be occupied due to the stochastic nature of multiple variables including flood
magnitude and frequency, sediment influx and formation of logjams. Some areas
within both the Moderate and Severe hazard zones will probably not be occupied by
the river channel during the next century. The mapped channel migration limits
should therefore be used as an indicator of relative risk, rather than a precise
prediction of the time in which the river would reach a given location.

On the other hand, there is a low but real possibility that the rivers could occupy
portions of the valley floor beyond the limits of the Moderate Hazard zone. In most
locations, the hazard zones are based upon 65 years of aerial photographs, so
channel migration prior to human disturbance can only be inferred. Levees and
revetments could fail, flow could be diverted around bridges blocked by debris jams,
and avulsions could occur in unanticipated locations. Accordingly, all areas of the
valley floor not mapped High, Moderate, or Disconnected should be considered to
have a Low risk of encroachment by channel migration. This is consistent with
morphological evidence that the rivers have previously moved across the whole
valley floor, such as embayments in the valley walls, a flat floodplain underlain by
alluvial gravels, floodplain channels with the shape of meander bends, and
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documented historic shifting of the rivers. Accordingly, there is a low probability that
channel migration could occur anywhere within the alluvial valley of each river
beyond the High and Moderate hazard zones.

In narrow, confined valleys where channel migration is slow (SN and SE channel
types, mostly at the upstream ends of each river) the USBR maps show differences
in river position between years. In most cases this was due to error in rectifying the
distortion in aerial photographs, rather than bank erosion. Accordingly, the outer
limit of the HMZ was not used to delineate hazard zones.

The channel migration hazard maps do not depict flood risk. All migration hazard
zones, including Disconnected Migration Areas, could be subject to inundation by
floods depending upon their elevation relative to the river.

The maps do not depict landslide risk. All valley walls not formed of competent
bedrock have a potential for landsliding that could be exacerbated if and when the
river reaches them.

It is possible that some areas of the floodplain are underlain by erosion-resistant
bedrock or glacial till. If through channel migration the river reaches such a location,
erosion-resistant bank material would be exposed in the bank and the channel
migration hazard maps may need to be revised for that location.

6. Confidence Level

Confidence in the channel migration hazard mapping is generally high, due to over
63 years of historical data, excellent LIDAR maps showing topography in forested
areas, fieldwork along the entire length of the study area, and the fact that the
historic distance of channel migration far exceeded the mapping error in most
reaches.

Confidence is lower in the upstream end of each river, where no Lidar was available
and the historic migration distance was less than or equal to the mapping error.

Confidence is also lower in the downstream ends of three Straight and Narrow
reaches that have Wandering reaches just downstream: Big Quilcene F, Dosewallips
C and Dosewallips E. On the Dosewallips River, these areas show signs of recent
aggradation. The hazard zones in these three reaches should be reassessed at
least once a decade.
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