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To:

Tami Pokorny – Jefferson County Public Health Department

From:

Scott Katz, John Soden, Tim Abbe, and Torrey Luiting, Natural Systems Design Inc.

Date:

September 9, 2020

Re:

Dosewallips Powerlines/Lazy C Resiliency Plan – Background Data Review, Data Gaps, and
Field Plan

INTRODUCTION
The Jefferson County Public Health department has contracted with Natural Systems Design (NSD) to undertake
a project to characterize the geomorphology and salmon habitat, develop a hydraulic model and conceptual
restoration designs, and develop a resiliency plan on the Lazy C and Powerlines reaches of the Dosewallips River
near Brinnon, Washington. The project area is located between river miles (RM) 1.0 and 2.6 and encompasses
the entirety of the Lazy C housing development as well as publicly held aquatic lands.
As part of the initial project development, NSD reviewed publicly available background information and acquired
publicly available geospatial data. Through this, NSD identified data gaps which it used to inform the
development of a field plan to guide field work in late September 2020. This memo outlines the findings from
the initial background data review, data gaps identification, and field plan development activities.

BACKGROUND DOCUMENT REVIEW
NSD reviewed several reports that focused on the habitat, geomorphic, and flooding conditions of the project
area. The following section presents a summary of the relevant findings of each report.

Salmon and Steelhead Habitat Limiting Factors – WRIA 16 – DosewallipsSkokomish Basin – Correa, 2003
This study reports a detailed assessment of habitat limiting factors within the Dosewallips River. The analysis
groups the project area within a larger analysis reach that extends downstream to the river mouth. Therefore,
all findings may not be applicable to the Lazy C and Powerlines reaches included in this study.
The study represents a broad assessment of conditions within the project area. However, this data was further
refined in later studies (such as Labbe et al., 2005). The limiting factors information will be used to evaluate
general watershed conditions.
The habitat condition ratings stated by the Correa 2003 report are presented in Table 1.
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Table 1. Limiting factors and habitat condition ratings for the project presented in the WRIA 16 Salmon and
Steelhead Habitat Limiting Factors Analysis (Correa, 2003). Note that the project area was included in a larger
analysis area that extended downstream to the mouth of the Dosewallips River.
Limiting Factor
Fish Access

Habitat
Condition
Rating
Good

Floodplain Connectivity

Poor

Floodplain Habitat

Good

Large Wood
Fine Sediment

Poor
Data Gap

These findings were further refined in the Labbe et al., 2005 study described below

% Pools

Data Gap

This data was presented in the Labbe et al., 2005 study described below

Pool Frequency
Pool Quality

Data Gap /
Good
Poor

Bank Stability

Poor

Sediment Supply

Poor

Mass Wasting

Good

Road Density

Good

Riparian Condition

Poor

Water Temperature

Fair

Dissolved Oxygen

Data Gap

Hydrologic Maturity

Data Gap

% Impervious

Good

Nutrients

Poor

Notes

The report states that floodplain connectivity is “intact” within the Powerlines reach,
but that dikes along the left bank of the Lazy C reach prevent floodplain connectivity

This data was presented in the Labbe et al., 2005 study described below
This data was presented in the Labbe et al., 2005 study described below

Channel Migration Zone Study, Jefferson County, Washington – Duckabush,
Dosewallips, Big Quilcene, and Little Quilcene Rivers - Klawon, 2004
This study delineated a channel migration zone (CMZ) within the study area using historical aerial imagery and
field work to document characteristics of the alluvium within the study reach (Figure 1). The project area was
assessed as two separate reaches (Lazy C and Powerlines). In the Powerlines Reach (Reach D of the study) the
erosion hazard area was defined by seven channel migration measurements from 1970-2002 which yielded an
erosion hazard area (EHA) with a width of approximately 400 ft. The authors state that the meander sequence
within the Powerlines Reach appears to have a growth/cut-off cycle of approximately 20 years based on their
analysis. In the Lazy C Reach (Reach E of the study). the channel was relatively stable during their analysis period
and did not “migrate more than one channel width along the entire reach”. Because of this, the EHA was
defined by an average channel width of 67 feet. At the boundary of the reaches, the EHA transitions to a width
of 230 feet which is the average width of reaches D and E.
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Figure 1. Channel Migration Zone Delineation for the project area as presented in Klawon, 2004 and
modified slightly to indicate current project area.
The author’s state that the river appears to be incised through the Lazy C Reach - a finding that is based on
geomorphic evidence in early photographs and LiDAR that shows numerous channels have existed on the
surface (now Lazy C development) in the past. They state that because of the historical incision, they excluded
the upstream portion of the Lazy C development from the Avulsion Hazard Zone (AHZ) and only included the
lowest portion due to recent aggradation. They also state that “further work could determine the rate of
sedimentation to assess whether aggradation could progress at a rate upstream to a level that might cause an
avulsion hazard.” The report also states that recent large flows have inundated the margins of the Lazy C
surface, particularly at the upstream end.
A re-evaluation of the CMZ through the project area using updated aerial imagery and field data will be
conducted as part of this project. The CMZ analysis will also focus on the current avulsion hazard risk through
the Lazy C and assess the status of channel aggradation as noted by Klawon, 2004.

Dosewallips River Habitat Assessment – Labbe et al., 2005
The study was conducted to collect, analyze, and report aquatic habitat data within the Dosewallips River to
guide aquatic habitat protection and restoration efforts in the watershed. The study relied heavily on geospatial
data which was supplemented by field surveys. The entire project area was included in the study as two
separate reaches – Lazy C and Powerlines.
The study describes historical human activities that occurred within the project area and have contributed to the
degradation of aquatic habitat. The study states that the project area was highly impacted by splash dam
operations that occurred at the upstream end of the canyon and that the incision noted by Klawon, 2004 may be
NATURAL SYSTEMS DESIGN | September 9, 2020

3

JEFFERSON COUNTY PUBLIC HEALTH DEPARTMENT  DOSEWALLIPS POWERLINES/LAZY C RESILIENCY PLAN

due in part to historical splash dam operations between 1917-1926. In discussing changes to aquatic landforms
and hydrologic patterns within the Lazy C, the report notes that “early settler accounts [of the project area]
mention a ‘slough backwater’ from the river fed by a creek descending the north valley sidewall by the Lazy C
development entry road.” Even though the slough no longer exists, the authors noted that there is evidence in
the 1939 aerial imagery and 1958 water right application that confirm the sloughs location. They also speculate
that the ground was re-graded and the creek ditched against the north valley wall during development of the
Lazy C. Resident interviews also corroborated the information about the slough, describing “lake-like” conditions
during the wintertime at Lazy C. Residents also mentioned floodplain filling, active channelization, and wood
removal. The report also states that a left bank road at the downstream end of the Lazy C development had
been built by 1973 and at least 6 homes were present. Most of the road was washed out by 1982 and by 1994
the homes had been abandoned. These parcels can still be seen on the Jefferson County parcel map and are
now within the river corridor (Figure 2).

Figure 2. Mapped parcels that are currently in the river corridor at the downstream end of the Lazy C
development. Labbe et al., 2005 noted that these properties were eroded by the river between 1973-1994.
The figure shows 2020 Jefferson County parcel data and the 2017 NAIP aerial image.
The Labbe et. al. study also describes the habitat conditions within the project area, focusing on the presence
and frequency of pools and large wood (Figure 3). It notes that large wood and pools are sparse within the Lazy
C reach and that when present, most pools were formed against scour resistant banks. In contrast, the pool and
large wood frequency within the Powerlines Reach were the highest measured in any mainstem reach of the
study. In the Powerlines Reach, 70% of the pools were formed by large wood. The report also states that the
reach is “fully connected to its floodplain,” however they do not base that finding on hydraulic modeling results.
The Powerlines Reach also contained 503 meters of perennial side channels and over 270 m of fish accessible
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tributary habitat during the time of the study. Two of the side channels in the reach – the Powerlines and Lazy C
side channels – appeared to be heavily modified by wood removal, channelization, and riparian forest removal.
The current project will re-evaluate the habitat within the project reaches under current (2020) conditions and
compare the findings with those from the Labbe et al., 2005 study.

Figure 3. Results from the habitat assessment for the project area presented in the Labbe et al., 2005 study
as Figure A 3. Note the lack of wood and pools within the Lazy C reach and the presence of the Lazy C and
Powerlines side channels within the Powerlines Reach.

Duckabush and Dosewallips Comprehensive Flood Hazard Management
Plan – Jefferson County Department of Community Development and
HDR, 2009
The study was conducted to evaluate the existing flood risks within the Duckabush and Dosewallips Rivers and
to identify flood hazard management alternatives to reduce those risks. The study conducted basic hydrologic
analyses based on gage data (from the Duckabush) and assessed the existing land use and infrastructure within
the study area. It also conducted interviews of valley residents and discussed the history of flooding within the
watersheds. The current project area is represented by reaches D and E in the flood study (Figure 4).
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Figure 4. Reach boundaries used for the Duckabush and Dosewallips Comprehensive Flood Management
Plan. The current project reach lies within Reach D and Reach E of the 2009 study.
The study notes that the initial intent for the Lazy C development began in 1933 and that almost the entire
development lies within mapped floodplain (supported by existing FEMA maps) which has caused it to
experience flooding several times in recent history. The study states that the major flooding problems within
the Lazy C are caused by over-bank flooding that originates from a low-lying area at the upstream end of the
development, as well as bank erosion. It describes that some “streambank erosion measures” were installed
along the left bank of the river throughout the length of the development and that the measures have had
mixed effectiveness. These erosion measures include projects conducted in the mid-1990’s by Jefferson County
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Public Works which included placing and anchoring logs and stumps. The study does not describe the flood risks
within the Powerlines Reach.
The current project will re-evaluate the flood risks within the project area using a 2-dimensional hydraulic
model. This will allow for specific flood risks to be quantified and described on maps of the project area – a task
that was not conducted in the 2009 study.

GEOSPATIAL DATA ACQUISTION
As part of this task, NSD acquired the publicly available geospatial data to support the project. The data acquired
to date is presented in Table 2. As part of this task, NSD also compiled the Jefferson County parcel layer to map
existing land ownership and zoning/land use within the project reach (Figures 5 and 6 attached); these data will
help inform potential project opportunities and constraints.
Table 2.

Geospatial data of the Dosewallips River project area
DATA TYPE

DATE

SOURCE

NOTES

2002

2018

Puget Sound LiDAR
consortium
Puget Sound LiDAR
consortium
WA DNR LiDAR portal

2018

WA DNR LiDAR portal

Collected between 1/1/02-3/31/02
(Specific collection date unknown)
Collected between 1/1/02-3/31/02
(Specific collection date unknown)
Inquiry into specific data collection
date needed
Inquiry into specific data collection
date needed

2005

NRCS data portal

2009 NAIP

2009

NRCS data portal

2011 NAIP

2011

NRCS data portal

2013 NAIP

2013

NRCS data portal

2015 NAIP

2015

NRCS data portal

2017 NAIP

2017

NRCS data portal

2019 NAIP

2019

NRCS data portal

8/7/1939

USGS Earth Explorer

Georeferencing needed

1939 Aerial Single Pane

10/12/1939

USGS Earth Explorer

Georeferencing needed

1951 Aerial Single Pane

9/1/1951

USGS Earth Explorer

Georeferencing needed

1968 Aerial Single Pane

9/4/1968

USGS Earth Explorer

Georeferencing needed

1972 Aerial Single Pane

7/20/1972

USGS Earth Explorer

Georeferencing needed

1979 Aerial Single Pane

7/1/1979

USGS Earth Explorer

Georeferencing needed

1980 imagery

7/29/1980

USGS Earth Explorer

Georeferencing needed

1991 imagery

7/31/1991

USGS Earth Explorer

Georeferencing needed

1994 imagery

6/20/1994

USGS Earth Explorer

Georeferencing needed

Topographic Data
2002 bare-earth LiDAR
DEM
2002 highest hit LiDAR DSM
2018 bare-earth LiDAR
DEM
2018 highest hit LiDAR DSM

2002

Aerial Imagery
National Agricultural
Imagery Program (NAIP)
2005 NAIP

Other Imagery
1939 Aerial Single Pane

Geology/Geomorphology
1:24,000 surface geology
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DATA TYPE

DATE

Flood and Erosion Risk Assessments
Channel Migration Zone
2004
mapping
FEMA Flood zones
Unknown

SOURCE
Jefferson County GIS Portal;
Klawon, 2004
FEMA

Landslide Hazards

Jefferson County GIS Portal

Erosion Hazards

Jefferson County GIS Portal

Land-use and ownership
Jefferson County Parcel
Layer

Jefferson County GIS Portal

Fish use
Statewide Washington
Integrated Fish Distribution

NOTES

Land ownership and land
use/zoning is presented on attached
figures

Washington Geospatial Data
Portal

DATA GAPS ANALYSIS
NSD reviewed the background documents and geospatial data to identify potential gaps in the data necessary to
conduct the current project. Table 3 presents the results of the data gap analysis.
Table 3.

Identified Data Gaps

DATA GAP

Bathymetric
data
Relative
Elevation
Model (REM)

Channel
Migration
Zone (CMZ)

Landslide
hazards

NOTES
A bathymetric survey of the
project area has not been
conducted
A final REM has not been
developed for the project
site using the most recent
topographic information
The CMZ presented in
Klawon, 2004 does not
include recent channel
migration rates and channel
locations. The avlusion
hazard areas may not have
been adequately analyzed in
Klawon, 2004 as well
The Landslide Hazard layer
from the Jefferson County
GIS data portal does not
incorporate field
observations nor recent
LiDAR data to refine the
conclusions reached by the
solely geospatial analysis.
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OFFICE
ANALYSIS

FIELD
ANALYSIS

PLAN TO FILL DATA GAP

N/A

N/A

This task is not included under the
current scope of work. Bathymetric
LiDAR may be collected in the future
depending on funding.

Yes

No

The REM developed by NSD for the
project proposal will be updated and
refined using the 2018 LiDAR DEM.

Yes

An update to the CMZ will be
conducted using recent aerial imagery
and topography. This will include a
detailed evaluation of the avulsion
hazard risk through the Lazy C.

Yes

A qualitative landslide hazard analysis
will be conducted using recent LiDAR
data, recent geologic maps, and field
observations

Yes

Yes
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DATA GAP

NOTES

Hydrologic
peak flow data

There has not been a gage
on the Dosewallips river
since 1968. Hydrology
information used in other
projects has been based on
the historical gage as well as
the existing gage on the
Duckabush River

Hydraulic
patterns,
inundation
extents, and
flood risk

A 2-dimensional hydraulic
model that estimates the
hydraulic patterns,
inundation extents, and
flood risk of the project
reach has not been
developed

Aquatic
habitat Channel types
Aquatic
habitat Coarse channel
units
Streambank
condition

Bank armoring
Stable large
wood jams
Dominate
substrate class
and
distribution

Channel types (mainstem,
braid, side-channel) have
not been mapped for
current conditions
Coarse channel units (pools,
riffles, glides) have not been
mapped for current
conditions
Detailed descriptions of
bank material and existing
condition have not been
collected
A spatial dataset of existing
bank armoring (e.g. rip-rap,
dikes, cabled wood, etc.) has
not been created
The most recent large wood
data was presented in Labbe
et al,. 2005
Data of the current
substrate size distribution
has not been collected

OFFICE
ANALYSIS

FIELD
ANALYSIS

PLAN TO FILL DATA GAP

No

Flood recurrence intervals (peak flows)
will be estimated using recent
observations on nearby gages, the
historical gage record, and StreamStats
and be supported by the findings in
background documents

Yes

No

A hydraulic model will be developed as
part of this project and be based on
updated hydrology and 2018 LiDAR
topography. Estimates of depth,
velocity, and inundation extent will be
mapped and used to develop flood risk
zone delineations.

Yes

Yes

Data will be collected as part of this
project

Yes

Yes

Data will be collected as part of this
project

No

Yes

Data will be collected as part of this
project

No

Yes

Data will be collected as part of this
project

Yes

Yes

Data will be collected as part of this
project

No

Yes

Data will be collected as part of this
project

Yes

FIELD PLAN
NSD and Cramer Fish Sciences will conduct a 1-day field survey of the project reach on September 23, 2020 to fill
the data gaps noted for field collection in Table 3 and to develop a more holistic understanding of the project
reach. The field survey will specifically focus on collecting the data presented in Table 4.
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Table 4.

Field Data Collection Plan

FEATURE CLASS

ATTRIBUTES TO BE RECORDED

FEATURE TYPE TO
BE COLLECTED

General observations

Location
Feature
Notes
Photograph

Point

Reach description

Location
Channel type (pool-riffle, plane bed)
Morphology (confinement, presence of point bars, mid-channel
bars)
General observations
Upstream and Downstream photographs (taken of as much of
stream as possible)

Point

Infrastructure (culverts,
bridges, any other constraints)

Location
Description
Photograph

Point

Channel types

Location
Description
Channel type (mainstem, braid, side-channel)
Photograph

Polygon

Coarse channel units

Location
Description
Unit type (e.g. pool, riffle, glide)
Formative mechanism (if pool- e.g. wood, bedrock, meander)
Width and depth (when feasible)

Polygon

Stable log jams

Location
Description
Longitudinal Depth (ft)
Height (ft)
Width (ft)
% wood of space (volume) jam occupies
Photograph

Polygon

Dominant substrate class

Patch delineation or location of pebble count
% size class composition (sand, gravel, cobble, etc.)
Surface pebble count ID (if time allows)
Photograph

Polygon

Stream bank mapping

Location
Stratigraphy (cobble, gravel, sand layers and elevations
contacts)
Land cover description (Forested, Pasture, Infrastructure, other)
Evidence of recent erosion (Y/n)
Failure mechanism (i.e. slumping, block erosion, etc.)
Photograph

Line
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FEATURE CLASS

ATTRIBUTES TO BE RECORDED

FEATURE TYPE TO
BE COLLECTED

Bank armoring

Location
Description
Material
Condition
Photograph

Line

High water marks

Location
Description
Approximate height above bank (ft)
Photograph

Point

Potential landslide hazards

Location
Description
Photograph

Polygon

Riparian community
(Qualitative Description)

Location
Description
Dominant tree and shrub species
Invasive species present (species description)
Approximate DBH of largest trees
Photograph

Point

Design notes

Location
Description
Photograph
Design intent
Structure location? (Y/N)

Point
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Dosewallips Resiliency Plan

Figure 5. Land Ownership
Lambert conformal conic projection, NAD 1983 State Plane Coordinate
System (WA North Zone). Land Ownership Data source: Jefferson County
Public Parcel Data
Aerial Imagery: 2017 NAIP
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Figure 6. Land Use / Zoning
Lambert conformal conic projection, NAD 1983 State Plane Coordinate
System (WA North Zone). Land Ownership Data source: Jefferson County
Public Parcel Data
Aerial Imagery: 2017 NAIP
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