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Introduction
This plan identifies current forest health conditions and invasive species concerns. The plan
is written to provide the King Conservation District with baseline information for the future
development of a Forest Stewardship Program on the property.
Forest Stewardship Vision
The landowner recognizes the multiple values that this rural forested property provides. A
forested property of this size within an urban area is rare and warrants protection.
Maintaining and enhancing the property’s forest resources benefits surrounding properties,
the local community, and the overall environment.
Purpose of Plan, Land Owners Objectives and Goals
The purpose of this report or plan is to identify current forest conditions and considerations
for management over time. The landowner’s primary objective is to manage the property as
a forest preserve.
Landowner goals include maintaining and improving forest health, wildlife habitat,
maintaining and encouraging a diversity of native trees, shrubs and plants, monitoring and
treating invasive species, and protecting sensitive areas.
This forest stewardship plan provides a description of the resources found on the ownership
and summarizes management considerations for the future. The plan should be periodically
updated and may be amended to reflect the state of the forest resources, current knowledge
and understanding of natural resources, as well as changing landowner goals.
Property Description
The property comprises six tax parcels totaling roughly 63 acres. Five tax parcels are located
in King County and one in Snohomish County. Three of the parcels are still privately held
but are in negotiations with the City of Bothell for their acquisition. The property is
accessible from the east off of 112th AVE NE which borders the property. There are also
entry points on the west perimeter off of 242nd ST SE and NE 202nd ST.
The property has primarily an east aspect. Slopes are gentle to moderate on most of the
property and range between 0% and 40%. Elevation above sea level is approximately 100
feet at the southeast corner rising to roughly 300 feet near the southwest corner.
The forest is an even-aged mixed native species forest. Tree species include in order of
prevalence - big leaf maple, Douglas-fir, western red cedar, western hemlock, red alder and
black cottonwood.

American Forest Management, Inc.
2

North Creek Forest Assessment Report

June 16, 2016

The extent of understory development is generally low to moderately dense. Understory
native shrub species on the property include primarily sword fern, Indian plum, vine maple,
salmonberry, and trailing blackberry.
Past Timber Management
The property appears to have been even-age harvested or clear-cut approximately 90 to 100
years ago. The site was not planted and naturally regenerated back to native deciduous and
coniferous species. No forest management has appeared to take place since the last harvest.
Resource Category I. Forest Health/ Invasive Species/Wildfire
The overall state of forest health is fair to good. Trees are considered semi-mature to mature.
Typical occurrences of root disease were identified across the property. The most commonly
found pathogen is Phaeolus schweinitizii, Schweinitizii Root and Butt Rot. The pathogen is
common in Douglas-fir over 75 years of age1. Decay initiates in the roots and spreads into
the lower trunk. The fruiting bodies of the pathogen emerge as light brown leathery conks,
later turning dark brown and brittle. The top of the conk has concentric rings and is velvety
in texture. It is often commonly referred to as the ‘velvet top’ fungus or ‘cow patty’ fungus.
Several Douglas-fir trees have failed in the past from advanced decay in the lower trunk.
One is pictured below. The decay eventually advances to a point where the tree trunk simply
collapses, usually during strong wind events.

Dunster, J.A. and Dr.R. Edmonds, Common Fungi Affecting Pacific Northwest Trees – Implications for
Tree Risk Assessment 2014. P.17
1

American Forest Management, Inc.
3

North Creek Forest Assessment Report

June 16, 2016

Fruiting body of Schweinitizii Root and Butt Rot

Isolated incidences of Heterobasidion occidentale, Annosus Root and Butt Rot were
observed in western hemlock. One incidence of Phellinus sulphurascens, Laminated Root
Rot was also identified in a wind-thrown Douglas-fir. The extent or degree of these
pathogens on the property is typical and not concerning. In most root diseases, crown
symptoms indicating infection do not become apparent until the tree is in the latter or
advanced stages of the disease.
Fruiting bodies of Annousus Root and Butt Rot on hemlock
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The decay pathogens found at the site are native and frequently found in coniferous forests
across the Puget Sound Region. These pathogens all play a role in forest succession and their
presence does not necessarily suggest an unhealthy forest ecosystem.
There is no evidence of significant insect pest infestations on the property. If any number
of trees show sign of rapid decline (loss of needles, heavy cone crops, thin crowns, beetle
boring holes, etc.) on the property a local professional forester or arborist should be contacted
to assess and diagnose possible insect damage. If there are any reported insect infestations
in the vicinity, the Washington Department of Natural Resources forest entomologist should
be contacted for advice on the latest techniques, to protect from or treat any outbreak that
might affect the property. After consultation with the WADNR entomologist, appropriate
measures to protect water quality and indigenous wildlife should be implemented based upon
the treatment method.
Invasive Plant Species
The presence of non-native invasive species on the property is low overall. There are
significant infestations of Himalayan blackberry and English ivy in the southeast corner,
moderate to high blackberry infestations on the south perimeter and a significant infestation
of yellow archangel on the west perimeter. There is also a moderate infestation of Japanese
knotweed on the east perimeter. Minor infestations of English holly are found scattered
across the site, which is typical of forests in this region. These locations are shown on the
invasive plant species map found in the supplemental materials section.
Himalayan and evergreen blackberry are European species of blackberry that are highly
invasive and difficult to control. Occurrence should be monitored and treated as necessary to
limit the site occupancy and spread of these species.
General recommendations for treatment and control of non-native blackberry includes
mechanical treatment (mowing) prior to seed set, and or application of herbicides during
periods of active growth. Herbicides containing glyphosate, triclopyr, 2,4-D, and
metsulfuron are known to be effective. A preferred measure for treatment holly is removal
by pulling the plant from the ground. Repeated cutting can also be effective.
Yellow archangel is a perennial ground cover that is fast-growing and competitive in Western
Washington forest habitats. It quickly spreads on the forest floor replacing native understory
plants. It normally spreads into the forest by stem cuttings that are dumped in or near the
forest edge. It is a Class B noxious weed meaning control is recommended but not required.
Both hand-pulling and herbicides are effective means of control.
Consult the King County Noxious Weed Control Program for information regarding the
control of these exotic invasive species at http://www.kingcounty.gov/environment/animalsand-plants/noxious-weeds.aspx This web page provides a list of species along with species
profiles (including identification and control methods) in PDF format. Control fact sheets
are included in the supplemental materials section for the dominant species on the property.
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Animal Damage
No significant signs of animal damage was observed on the property. Trees are of a size and
age where they are not targeted by animals that frequently damage forest trees; such as bark
stripping from black bears and deer horning or rubbing.
The property does have a significant population of mountain beavers. Mountain beavers
burrow and live underground. They primarily eat vegetation and do not affect trees.
Problems can exist on steeper slopes where they cause soil erosion from their burrowing
around trees. No significant damage was observed.
Wildfire Risk
The current wildfire risk on the property is low. Trees are moderately stocked overall with
very low levels of ground or ladder fuels. Under normal weather conditions, the risk of fire
spreading through the forest is very low.
The threat of forest fire in ‘West-side’ forests is becoming increasingly higher. Drier than
normal conditions over the last several years have dramatically increased this threat. All
management activities should consider this risk and precautions taken to minimize the risk
of fire.

American Forest Management, Inc.
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The property contains basically one main soil type – Alderwood gravelly sandy loams. There
are minor components of Everett very gravelly sandy loams and Indianola loamy sand. The
following table describes soil types found on the property and some considerations related
to forestry. The information displayed was gathered from the Natural Resources
Conservation Service (NRCS) web soil survey data. A complete soils report is included in
the supplemental materials section at the end of this plan.
Map
Symbol/Name

% of
Area

% Slopes

Drainage
Class

8 to 15

50-Year
Site
Index
D-fir
108

2t626 Alderwoodgravelly sandy
loam
2t627 Alderwoodgravelly sandy
loam
2t62t Everett-very
gravelly sandy
loam
2t62kIndianola
loamy sand

66

23

15 to 30

108

Moderately
well-drained

Moderate

6

15 to 30

111

Somewhat
excessively
drained

Moderate

5

0 to 5

112

Somewhat
excessively
drained

High

Moderately
well-drained

Potential
for
seedling
mortality
Moderate

Alderwood gravelly sandy loams are moderately well drained soils on till plains, formed in
glacial till. It is moderately deep over a hardpan. Elevation of 50’ to 550’. Commonly found
tree species include Douglas-fir, western hemlock, western red cedar, and red alder.
Common forest understory plants include salal, Oregon grape, bracken fern, and sword fern.
Everett very gravelly sandy loams are deep, somewhat excessively drained soils on terraces
and outwash plains, formed in glacial outwash. Elevation is near sea level to 500’.
Supporting native vegetation is very similar to the Alderwood gravelly sandy loam.
Indianola loamy sands are very deep, somewhat excessively drained soils on terraces and
outwash plains, formed in sandy glacial outwash. Elevation is near sea level to 500’.
Supporting native vegetation is very similar to the Alderwood gravelly sandy loam.
Soils across the site are stable. No evidence of mass wasting was observed during the site
inspection. Other than normal erosion in stream banks, no significant erosion was observed
on the property.
The Douglas-fir 50-year site index ranges from 108 to 112. This means that from the time a
tree is planted, on average it will grow to a height of roughly 110 by the time it is 50 years
of age. The soils are very productive for growing trees.
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Resource Category III. Water Resources
The property is within the Sammamish River WAU (Watershed Administrative Unit) of the
Cedar-Sammamish Water Resources Inventory Area. There are approximately five non-fish
seasonal streams that flow easterly from the top of the property down to I-405. These mainly
exist in the south portion of the property. There is no perennial water source above the
subject property. Channels carry primarily storm water runoff from the developed area to
the west. Minor erosion of channels was noted, primarily on the west perimeter where runoff concentrations are likely higher. No wetlands were identified on the subject property.
Resource Category IV. Forest Inventory
The forest cover was delineated into four types primarily based on species composition.
Ortho-photo and topographic cover type maps are located in the supplemental materials
section at the end of this plan, following the summary of forest management
recommendations section. All types are generally of the same age class. Dominant or overstory trees are estimated at 80 to 90 years of age.
Type 1 is the largest type and encompasses approximately 24.5 acres. This type is primarily
comprised of big leaf maple, with minor to moderate components of Douglas-fir, western
red cedar, western hemlock and red alder. Trees are moderately stocked at roughly 150 to
200 trees per acre. Tree diameters range between 12” DBH (diameter at breast height, 4 ½’
above ground) and 30” DBH, with total heights of 70’ to 100’. There is little regeneration
of tree species in the understory, minor components of shade tolerant western hemlock and
western red cedar, and big leaf maple in larger openings were observed. Minor components
of non-native chestnut were also observed.
Type 1
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Understory vegetation density is moderate. The lower shrub layer is comprised of swordfern,
creeping blackberry and bleeding heart. The mid-shrub layer is primarily Indian plum and
salmonberry; and the upper shrub layer is primarily vine maple and beaked hazelnut.
No significant invasive plant species populations were observed in this type, other than
typical Himalayan blackberry infestations on the forest edge. English holly was observed
scattered throughout the type.
No obvious hazard or high-risk trees were identified on the west perimeter within this type.
Type 2 is located on the west perimeter and is approximately 8 acres in size. The type is
comprised primarily of western red cedar and big leaf maple, with a moderate component of
Douglas-fir and lesser components of western hemlock and red alder. Trees are moderately
to well-stocked at roughly 200 to 250 trees per acre. Composition is clumpy or patchy. Tree
diameters range between 20” DBH and 30” DBH, with total heights of 70’ to 110’. There is
little regeneration of tree species in the understory, minor components of shade tolerant
western hemlock and western red cedar were observed, as well as maple in larger openings.
Type 2 is a wetter type with flat topography and very small isolated areas of forested
wetlands.
Type 2

Understory vegetation density is moderate. The lower shrub layer is comprised of swordfern,
Oregon grape, creeping blackberry and bleeding heart. The mid-shrub layer is primarily
Indian plum and salmonberry; and the upper shrub layer is primarily vine maple and beaked
hazelnut.
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There is a significant infestation of Himalayan blackberry and yellow archangel on the west
perimeter, encompassing approximately 2 acres. The infestation spreads into the forest
roughly 40’ to 60’ from the west property line.
Type 3 is roughly 17.5 acres in size. This is primarily a Douglas-fir type with a moderate
component of big leaf maple and minor component of western hemlock. Trees are
moderately to well-stocked at roughly 200 to 250 trees per acre. Composition is clumpy or
patchy. Tree diameters range between 16” DBH and 30” DBH, with total heights of 80’ to
140’. There is little regeneration of native tree species in the understory. Minor components
of non-native chestnut were observed.
Type 3

Understory vegetation density is light. The lower shrub layer is comprised primarily of
swordfern, Oregon grape, creeping blackberry and bleeding heart. The mid-shrub layer is
primarily Indian plum and salmonberry, with a minor component of devil’s club; and the
upper shrub layer is primarily vine maple and beaked hazelnut.
There is a moderate infestation of Himalayan blackberry in the southeast corner of the type
which is encroaching from the south (Type 4).
Type 4 is roughly 10.7 acres in size and located along the south perimeter. Species
composition is primarily big leaf maple, bitter cherry and red alder with a minor component
of Douglas-fir. Trees are lightly stocked at less than 100 trees per acre. This type is of a
younger age class, estimated at 40 to 50 years of age. Tree diameters range between 8” DBH
and 20” DBH, with total heights of 40’ to 60’. The alder and cherry is in general decline due
to age. There is little regeneration of tree species in the understory.
American Forest Management, Inc.
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Type 4

Brush density is high, specifically the mid-shrub layer. Native species include primarily
salmonberry and thimble berry.
This type has a dense or high invasive species population. The southeast corner has a major
infestation of Himalayan blackberry and English ivy. The ivy is advancing up the slope to
the west. The east half of the type has a moderate to high infestation of blackberry, as well
as a component of reed canary grass. Invasive cover is lighter in the west half of the type.
The type labeled as ‘NF’ (non-forest) on the cover type map is currently in residential uses.
This area is approximately 2.4 acres in size. The vegetation is in this area is generally
maintained.
Resource Category V. Roads and Trails
There is an old road grade that extends from one of the private parcels on the east side up to
the end of NE 202nd ST. This grade has been approximately mapped and can be seen on the
maps in the supplemental materials section. The road grade is periodically mowed by the
assumed owner. There have been many Douglas-fir seedlings planted along the road grade
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and on the private property where the grade enters the forest from 112th AVE NE. These are
of low vigor due to the high degree of shade.
With the exception of a few short interpretative trails recently constructed in areas where
restoration work has occurred, there are no maintained trails within the subject forest. There
is a rough trail off of 242nd ST SE that could be improved and maintained for good access
into the forest.
Resource Category VI. Wildlife
The forest provides valuable wildlife habitat to the area. It is a refuge for mammals such as
blacktail deer, bobcats, and other smaller mammals such as red squirrels, raccoons, opossums
and mountain beaver. The property may be home to flying squirrels as well.
Snags on the property are important habitat components for various bird species that feed on
insects and nest in cavities. Snags should be retained unless they pose a danger to human
life or a structure.
The Woodland Workbook “Enhancing Wildlife Habitat on Private Woodlands”, 2002 is
included in the supplemental materials section for your use. This publication provides
valuable information pertaining to site specific applications to increase wildlife use.
Resource Category VII. Protection of Special Resources
The writer of this plan is unaware of any historic or pre-historic cultural resources on the
property.
High conservation value forests are forests of recognized importance due to their
environmental, social, biodiversity or landscape values; or their connection with the
landowner. An area of relic old growth may be considered a high conservation value forest.
Given the degree of development around this fragmented piece of native second-growth
forest, many may consider this forest as ‘High Conservation Value’.
Resource Category VIII. Aesthetics & Recreation
Landowner goals are to maintain a healthy forest which is critical to aesthetics. Because of
topography, the property is highly visible from I-405 and areas east.
The subject forest is not open to recreational use at this time. Future recreational activities
might include hiking and nature viewing.
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Resource Category IX. Special Forest Products
Special forest products are non-timber products that can be produced from a forest. These
include but are not limited to floral greens, boughs, Christmas trees, mushrooms, berries,
other edibles and medicinal plants.
No considerations were given to other forest products on the property at this time. The size
of the property limits large production of special forest products. No value in other forest
products was observed during the inspection. The potential opportunities for special forest
products shall be re-evaluated from time to time. Most forest landowner field days promoted
by the WSU Extension include talks or workshops on special forest products. Please check
the WSU Extension/Forestry website for more information on special forest products. No
considerations were made for carbon sequestration values at this time, but may be warranted
in the future.
Tree Risk Assessment
A tree risk assessment of the west perimeter was conducted. Very few issues of concern
were identified. The vast majority of past tree failures in the forest have been to the north –
northeast due to the southwest prevailing wind direction and topography. The targets on the
west perimeter are not likely to be struck by blown-down trees during unusual or strong wind
events from the southwest.
A few problematic tree conditions were identified on the west perimeter at the north end of
the Type 2, behind the residence at 24029 26th DR SE. There is a large dead big leaf maple
tree that appears to be located on the adjacent private property to the west (24029). In this
vicinity, there is a Douglas-fir which appears to be infected with Armillaria root disease,
evidenced by heavy resin flows on the lower trunk. There is also an older dead Douglas-fir
tree (tagged #5375) next to the diseased Douglas-fir. Habitat snagging of the dead and
diseased Douglas-fir trees is recommended to maintain risks at acceptable levels.
There is also a heavy component of volunteer red alder behind 24029 26th DR SE. The
property line here is difficult to distinguish. These may likely be on private property. These
alders are developing heavy natural leans away from the forest toward adjacent residences.
Although these are not considered high-risk at this time, they will become problematic as
they mature and increase in size and lean.
Forest Management Considerations
The site is historically a mixed conifer site, evidenced by the presence of old-growth
Douglas-fir and western red cedar stumps observed across the property. Douglas-fir requires
full sunlight to proliferate so it will not likely be a good candidate for restoration projects
unless larger openings are created to allow good exposure to sunlight. The use of shade
tolerant species such as western red cedar and western hemlock will be preferred for
restoration projects.
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There are two small areas where restoration work has recently occurred to remove invasive
plant species and establish native shrubs and trees. One is off of 112th AVE NE on the east
perimeter and another on the west perimeter at the end of NE 204th PL. At both sites, it
appears invasive plant species removal was performed and areas were planted to a wide
mixture or variety of native shrubs and trees. The 112th site is roughly a ½ acre in size and
the 204th site is roughly a ¼ acre in size.
The ortho-photo and topography cover type maps identify invasive species areas of concern.
Type 1
Invasive plant species are not a large concern in this type. Species composition is primarily
deciduous. The largest concern is that as the maple and alder mature and naturally decline
over time, there are no trees in the understory to take their place. Brush densities will increase
as trees naturally die out and allow more sunlight to reach the forest floor.
Shade tolerant trees species such as western red cedar and western hemlock seedlings should
be established in the understory to eventually take the place of the over-story hardwood as it
naturally declines and dies out. This will serve two purposes – creating an uneven-aged stand
structure and establishing trees for the future to prevent the establishment and spread of shade
intolerant invasive plant species like Himalayan blackberry.
Cedar seedlings may need to be protected if deer browse becomes a problem. This is done
by protecting the top leader until it reaches a height of roughly five feet, which is above the
browse height. A flex tube can be placed over the seedling and held in place by a bamboo
pole; or, seedlings can be treated with a product called ‘Seadust’ in the spring and fall to
prevent deer browse.
Type 2
There is a large +/- 2 acre area of dense invasive species on the western perimeter, as shown
on the attached cover type map. The north portion of this area is primarily a Himalayan
blackberry infestation. The blackberry is thriving on the edge of the forest where trees have
been removed in the past and exposed to full sun. The south portion is a major yellow
archangel infestation that is rapidly encroaching upon the forest. Restoration efforts shall
focus in these areas. See the ‘fact sheets’ in the supplemental materials section for control
of these invasive species.
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Yellow archangel infestation in Type 2

No significant widespread forest health concern issues were identified. The western red
cedar which makes up the majority of tree cover is vigorous and in good condition. No
significant signs of stress related issues were observed. As mentioned above in the Forest
Inventory section, there are a couple problematic trees at the north end of the Type on the
west perimeter. Habitat snagging of the two problematic Douglas-fir trees is recommended
to maintain risks at acceptable levels.
Type 3
Invasive plant species cover in this type is low to moderate. There is a small Japanese
knotweed infestation on the east perimeter near an abandoned homestead. It would appear
this infestation has been treated with a chemical in the past which was fairly successful.
Unfortunately, a good portion of the stems survived as pictured below. Continued treatments
are needed to eradicate it from the site. See the supplemental materials section for control
measures.
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In the southeast portion, Himalayan blackberry is spreading into the type from the south. It
is not all that vigorous due to the lack of available sunlight from over-story tree cover. The
infestation is considered low to moderate.
Low concentrations of Himalayan blackberry in southeast portion of Type 3
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No significant forest health concern issues were identified. No noteworthy signs of stress
related issues were observed. Typical isolated occurrences of tree mortality related to disease
are present. Overall vigor of the Douglas-fir is good.
Type 4
Invasive plant species cover in this type is high, specifically on the east side of the type.
There is approximately a one acre area that extends from 112th AVE NE comprised of a dense
English ivy and Himalayan blackberry infestation.
Dense invasive species infestation off of 122th AVE NE

The east half of the type has a moderate infestation of Himalayan blackberry, with a lesser
component of reed canary grass.
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Moderate infestation of blackberry beneath hardwood canopy

Type 4 is predominantly a low-stocked hardwood type. This area may have been logged
over within the last few decades. This type is a priority for future restoration work. Given
the light density of tree cover, invasive blackberry will continue to spread.
Shade tolerant trees species such as western red cedar and western hemlock seedlings should
be established in the understory to eventually take the place of the over-story hardwood as it
naturally declines and dies out. This will serve two purposes – creating an uneven-aged stand
structure and establishing trees for the future to prevent the establishment and spread of shade
intolerant invasive plant species like Himalayan blackberry.
Summary of Forest Management Recommendation Priorities
1) Type 4
Major invasive plant infestation in southeast portion of type. Priority area for restoration
work.
Moderate non-native blackberry infestation in central and northeast portion. Prepare 4’ to
6’ radius planting locations by eradicating blackberry, and then establish shade-tolerant
conifer species to eventually replace the hardwood over-story and shade out and kill
invasive blackberry.
American Forest Management, Inc.
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3) Type 3
Eradicate small knotweed infestation and plant area to mix of native trees and shrubs as
desired.
4) Type 2
Eradicate yellow archangel and Himalayan blackberry infestations on west perimeter and
reforest areas to a mix of native conifers dependent on available sun exposure.
Habitat snagging of the two problematic Douglas-fir trees behind 24029 26th DR SE is
recommended to maintain risks at acceptable levels.
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.
Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.
Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).
Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.
The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.
Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.
Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.
The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.
Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.
Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.
The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.
Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soillandscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.
Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.
While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.
Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.
After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)
Soils
Soil Map Unit Polygons
Soil Map Unit Lines
Soil Map Unit Points
Special Point Features
Blowout
Borrow Pit
Clay Spot
Closed Depression
Gravel Pit
Gravelly Spot
Landfill
Lava Flow
Marsh or swamp

MAP INFORMATION
The soil surveys that comprise your AOI were mapped at 1:24,000.

Spoil Area
Stony Spot

Warning: Soil Map may not be valid at this scale.

Very Stony Spot
Wet Spot

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Other
Special Line Features
Water Features

Please rely on the bar scale on each map sheet for map
measurements.

Streams and Canals
Transportation
Rails

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Interstate Highways
US Routes
Major Roads

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

Local Roads
Background
Aerial Photography

Mine or Quarry

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Miscellaneous Water
Perennial Water

Soil Survey Area: King County Area, Washington
Survey Area Data: Version 11, Sep 14, 2015

Rock Outcrop
Saline Spot

Soil Survey Area: Snohomish County Area, Washington
Survey Area Data: Version 13, Sep 15, 2015

Sandy Spot
Severely Eroded Spot

Your area of interest (AOI) includes more than one soil survey area.
These survey areas may have been mapped at different scales, with
a different land use in mind, at different times, or at different levels
of detail. This may result in map unit symbols, soil properties, and
interpretations that do not completely agree across soil survey area
boundaries.

Sinkhole
Slide or Slip
Sodic Spot

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.
Date(s) aerial images were photographed:
2014
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Jul 7, 2014—Jul 8,

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
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Map Unit Legend
King County Area, Washington, and Snohomish County Area, Washington
Map Unit Symbol

Map Unit Name

2hym

Lynnwood loamy sand, 0 to 3
percent slopes

2t626

Acres in AOI

Percent of AOI
0.0

0.0%

Alderwood gravelly sandy loam,
8 to 15 percent slopes

23.3

39.6%

2t626

Alderwood gravelly sandy loam,
8 to 15 percent slopes

15.6

26.5%

2t627

Alderwood gravelly sandy loam,
15 to 30 percent slopes

1.6

2.7%

2t627

Alderwood gravelly sandy loam,
15 to 30 percent slopes

11.8

20.0%

2t62c

Everett very gravelly sandy
loam, 15 to 30 percent slopes

1.2

2.0%

2t62c

Everett very gravelly sandy
loam, 15 to 30 percent slopes

2.2

3.8%

2t62k

Indianola loamy sand, 0 to 5
percent slopes

3.2

5.5%

58.8

100.0%

Totals for Area of Interest

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.
A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.
Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
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by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.
The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.
An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.
Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.
Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.
Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.
A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.
An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. AlphaBeta association, 0 to 2 percent slopes, is an example.
An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.
Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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King County Area, Washington, and Snohomish County Area,
Washington
2hym—Lynnwood loamy sand, 0 to 3 percent slopes
Map Unit Setting
National map unit symbol: 2hym
Elevation: 50 to 600 feet
Mean annual precipitation: 40 to 65 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 180 to 200 days
Farmland classification: Prime farmland if irrigated
Map Unit Composition
Lynnwood and similar soils: 85 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Lynnwood
Setting
Landform: Outwash plains, terraces
Parent material: Glacial outwash
Typical profile
H1 - 0 to 1 inches: loamy sand
H2 - 1 to 29 inches: loamy sand
H3 - 29 to 60 inches: sand
Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.8 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: A
Other vegetative classification: Droughty Soils (G002XN402WA)
Minor Components
Custer
Percent of map unit: 3 percent
Landform: Depressions
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2t626—Alderwood gravelly sandy loam, 8 to 15 percent slopes
Map Unit Setting
National map unit symbol: 2t626
Elevation: 50 to 800 feet
Mean annual precipitation: 20 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Prime farmland if irrigated
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Alderwood
Setting
Landform: Ridges, hills
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Nose slope, talf
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Glacial drift and/or glacial outwash over dense glaciomarine
deposits
Typical profile
A - 0 to 7 inches: gravelly sandy loam
Bw1 - 7 to 21 inches: very gravelly sandy loam
Bw2 - 21 to 30 inches: very gravelly sandy loam
Bg - 30 to 35 inches: very gravelly sandy loam
2Cd1 - 35 to 43 inches: very gravelly sandy loam
2Cd2 - 43 to 59 inches: very gravelly sandy loam
Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.7 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: B
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Other vegetative classification: Limited Depth Soils (G002XN302WA), Limited
Depth Soils (G002XS301WA), Limited Depth Soils (G002XF303WA)

2t626—Alderwood gravelly sandy loam, 8 to 15 percent slopes
Map Unit Setting
National map unit symbol: 2t626
Elevation: 50 to 800 feet
Mean annual precipitation: 20 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Prime farmland if irrigated
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Alderwood
Setting
Landform: Ridges, hills
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Nose slope, talf
Down-slope shape: Linear, convex
Across-slope shape: Convex
Parent material: Glacial drift and/or glacial outwash over dense glaciomarine
deposits
Typical profile
A - 0 to 7 inches: gravelly sandy loam
Bw1 - 7 to 21 inches: very gravelly sandy loam
Bw2 - 21 to 30 inches: very gravelly sandy loam
Bg - 30 to 35 inches: very gravelly sandy loam
2Cd1 - 35 to 43 inches: very gravelly sandy loam
2Cd2 - 43 to 59 inches: very gravelly sandy loam
Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.7 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: B
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Other vegetative classification: Limited Depth Soils (G002XS301WA), Limited
Depth Soils (G002XF303WA), Limited Depth Soils (G002XN302WA)

2t626—Alderwood gravelly sandy loam, 8 to 15 percent slopes
Map Unit Setting
National map unit symbol: 2t626
Elevation: 50 to 800 feet
Mean annual precipitation: 20 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Prime farmland if irrigated
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Minor Components
Everett
Percent of map unit: 5 percent
Landform: Eskers, kames, moraines
Landform position (two-dimensional): Shoulder, footslope
Landform position (three-dimensional): Crest, base slope
Down-slope shape: Convex
Across-slope shape: Convex
Indianola
Percent of map unit: 5 percent
Landform: Eskers, kames, terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

2t626—Alderwood gravelly sandy loam, 8 to 15 percent slopes
Map Unit Setting
National map unit symbol: 2t626
Elevation: 50 to 800 feet
Mean annual precipitation: 20 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Prime farmland if irrigated
Map Unit Composition
Alderwood and similar soils: 85 percent
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Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Minor Components
Everett
Percent of map unit: 5 percent
Landform: Eskers, kames, moraines
Landform position (two-dimensional): Footslope, shoulder
Landform position (three-dimensional): Crest, base slope
Down-slope shape: Convex
Across-slope shape: Convex
Indianola
Percent of map unit: 5 percent
Landform: Eskers, kames, terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

2t626—Alderwood gravelly sandy loam, 8 to 15 percent slopes
Map Unit Setting
National map unit symbol: 2t626
Elevation: 50 to 800 feet
Mean annual precipitation: 20 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Prime farmland if irrigated
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Minor Components
Shalcar
Percent of map unit: 3 percent
Landform: Depressions
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave

2t626—Alderwood gravelly sandy loam, 8 to 15 percent slopes
Map Unit Setting
National map unit symbol: 2t626
16

Custom Soil Resource Report
Elevation: 50 to 800 feet
Mean annual precipitation: 20 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Prime farmland if irrigated
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Minor Components
Shalcar
Percent of map unit: 3 percent
Landform: Depressions
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave

2t626—Alderwood gravelly sandy loam, 8 to 15 percent slopes
Map Unit Setting
National map unit symbol: 2t626
Elevation: 50 to 800 feet
Mean annual precipitation: 20 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Prime farmland if irrigated
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Minor Components
Norma
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave
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2t626—Alderwood gravelly sandy loam, 8 to 15 percent slopes
Map Unit Setting
National map unit symbol: 2t626
Elevation: 50 to 800 feet
Mean annual precipitation: 20 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Prime farmland if irrigated
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Minor Components
Norma
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave

2t627—Alderwood gravelly sandy loam, 15 to 30 percent slopes
Map Unit Setting
National map unit symbol: 2t627
Elevation: 0 to 1,000 feet
Mean annual precipitation: 25 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Alderwood
Setting
Landform: Ridges, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, nose slope, talf
Down-slope shape: Linear, convex
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Across-slope shape: Convex
Parent material: Glacial drift and/or glacial outwash over dense glaciomarine
deposits
Typical profile
A - 0 to 7 inches: gravelly sandy loam
Bw1 - 7 to 21 inches: very gravelly sandy loam
Bw2 - 21 to 30 inches: very gravelly sandy loam
Bg - 30 to 35 inches: very gravelly sandy loam
2Cd1 - 35 to 43 inches: very gravelly sandy loam
2Cd2 - 43 to 59 inches: very gravelly sandy loam
Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.7 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Other vegetative classification: Limited Depth Soils (G002XN302WA), Limited
Depth Soils (G002XF303WA), Limited Depth Soils (G002XS301WA)

2t627—Alderwood gravelly sandy loam, 15 to 30 percent slopes
Map Unit Setting
National map unit symbol: 2t627
Elevation: 0 to 1,000 feet
Mean annual precipitation: 25 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Alderwood
Setting
Landform: Ridges, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, nose slope, talf
Down-slope shape: Linear, convex
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Across-slope shape: Convex
Parent material: Glacial drift and/or glacial outwash over dense glaciomarine
deposits
Typical profile
A - 0 to 7 inches: gravelly sandy loam
Bw1 - 7 to 21 inches: very gravelly sandy loam
Bw2 - 21 to 30 inches: very gravelly sandy loam
Bg - 30 to 35 inches: very gravelly sandy loam
2Cd1 - 35 to 43 inches: very gravelly sandy loam
2Cd2 - 43 to 59 inches: very gravelly sandy loam
Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 20 to 39 inches to densic material
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.7 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Other vegetative classification: Limited Depth Soils (G002XS301WA), Limited
Depth Soils (G002XF303WA), Limited Depth Soils (G002XN302WA)

2t627—Alderwood gravelly sandy loam, 15 to 30 percent slopes
Map Unit Setting
National map unit symbol: 2t627
Elevation: 0 to 1,000 feet
Mean annual precipitation: 25 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Minor Components
Everett
Percent of map unit: 5 percent
Landform: Eskers, kames, moraines
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
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Down-slope shape: Convex
Across-slope shape: Convex
Indianola
Percent of map unit: 5 percent
Landform: Kames, terraces, eskers
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

2t627—Alderwood gravelly sandy loam, 15 to 30 percent slopes
Map Unit Setting
National map unit symbol: 2t627
Elevation: 0 to 1,000 feet
Mean annual precipitation: 25 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Minor Components
Indianola
Percent of map unit: 5 percent
Landform: Eskers, kames, terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Everett
Percent of map unit: 5 percent
Landform: Kames, moraines, eskers
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex

2t627—Alderwood gravelly sandy loam, 15 to 30 percent slopes
Map Unit Setting
National map unit symbol: 2t627
Elevation: 0 to 1,000 feet
Mean annual precipitation: 25 to 60 inches
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Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Minor Components
Shalcar
Percent of map unit: 3 percent
Landform: Depressions
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave

2t627—Alderwood gravelly sandy loam, 15 to 30 percent slopes
Map Unit Setting
National map unit symbol: 2t627
Elevation: 0 to 1,000 feet
Mean annual precipitation: 25 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Minor Components
Shalcar
Percent of map unit: 3 percent
Landform: Depressions
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave

2t627—Alderwood gravelly sandy loam, 15 to 30 percent slopes
Map Unit Setting
National map unit symbol: 2t627
Elevation: 0 to 1,000 feet
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Mean annual precipitation: 25 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Minor Components
Norma
Percent of map unit: 2 percent
Landform: Drainageways, depressions
Landform position (three-dimensional): Dip
Down-slope shape: Linear, concave
Across-slope shape: Concave

2t627—Alderwood gravelly sandy loam, 15 to 30 percent slopes
Map Unit Setting
National map unit symbol: 2t627
Elevation: 0 to 1,000 feet
Mean annual precipitation: 25 to 60 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 240 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Alderwood and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Minor Components
Norma
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave

2t62c—Everett very gravelly sandy loam, 15 to 30 percent slopes
Map Unit Setting
National map unit symbol: 2t62c
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Elevation: 30 to 900 feet
Mean annual precipitation: 35 to 91 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 180 to 240 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Everett and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Everett
Setting
Landform: Moraines, eskers, kames
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Sandy and gravelly glacial outwash
Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 3 inches: very gravelly sandy loam
Bw - 3 to 24 inches: very gravelly sandy loam
C1 - 24 to 35 inches: very gravelly loamy sand
C2 - 35 to 60 inches: extremely cobbly coarse sand
Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.2 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Other vegetative classification: Droughty Soils (G002XN402WA), Droughty Soils
(G002XS401WA)
Minor Components
Alderwood
Percent of map unit: 10 percent
Landform: Ridges, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, nose slope, talf
Down-slope shape: Linear, convex
Across-slope shape: Convex
Indianola
Percent of map unit: 10 percent
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Landform: Eskers, kames, terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear

2t62c—Everett very gravelly sandy loam, 15 to 30 percent slopes
Map Unit Setting
National map unit symbol: 2t62c
Elevation: 30 to 900 feet
Mean annual precipitation: 35 to 91 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 180 to 240 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Everett and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Everett
Setting
Landform: Kames, moraines, eskers
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Sandy and gravelly glacial outwash
Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 3 inches: very gravelly sandy loam
Bw - 3 to 24 inches: very gravelly sandy loam
C1 - 24 to 35 inches: very gravelly loamy sand
C2 - 35 to 60 inches: extremely cobbly coarse sand
Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.2 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
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Hydrologic Soil Group: A
Other vegetative classification: Droughty Soils (G002XS401WA), Droughty Soils
(G002XN402WA)
Minor Components
Alderwood
Percent of map unit: 10 percent
Landform: Ridges, hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, nose slope, talf
Down-slope shape: Linear, convex
Across-slope shape: Convex
Indianola
Percent of map unit: 10 percent
Landform: Terraces, eskers, kames
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear

2t62k—Indianola loamy sand, 0 to 5 percent slopes
Map Unit Setting
National map unit symbol: 2t62k
Elevation: 0 to 980 feet
Mean annual precipitation: 30 to 81 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 170 to 210 days
Farmland classification: Prime farmland if irrigated
Map Unit Composition
Indianola and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Indianola
Setting
Landform: Terraces, eskers, kames
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy glacial outwash
Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 6 inches: loamy sand
Bw1 - 6 to 17 inches: loamy sand
Bw2 - 17 to 27 inches: sand
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BC - 27 to 37 inches: sand
C - 37 to 60 inches: sand
Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.9 inches)
Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: A
Other vegetative classification: Droughty Soils (G002XV402WA), Droughty Soils
(G002XF403WA), Droughty Soils (G002XS401WA), Droughty Soils
(G002XN402WA)
Minor Components
Alderwood
Percent of map unit: 8 percent
Landform: Ridges, hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Crest, talf
Down-slope shape: Linear, convex
Across-slope shape: Convex
Everett
Percent of map unit: 5 percent
Landform: Eskers, kames, moraines
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Interfluve, crest
Down-slope shape: Convex
Across-slope shape: Convex
Norma
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Landform position (three-dimensional): Dip
Down-slope shape: Concave, linear
Across-slope shape: Concave
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Fast-growing perennial ground cover that may be
either trailing or upright depending on conditions.
Yellow archangel, also known as yellow Lamium, is
very competitive and fast-growing in the forest habitats
of western Washington and western British Columbia.
When it is dumped with yard waste or escapes from
intentional plantings, it spreads quickly into forested
areas and out-competes native understory plants.

Legal status

Weed watchers
Volunteer information
School resources
Frequently asked questions
KC Weeds Newsletter
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Noxious Weed Control
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Knotweed projects
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Yellow archangel is
a non-regulated
Class B noxious
weed in King
County. Control is
recommended but
not required.
County Noxious
Weed Boards in
Washington State
have the option to
specify control
areas for this plant but no areas have been designated in King County. Contact the
Washington State Weed Board for more details on designation areas.

Related information
Agriculture in King County,
Washington
Northwest yard and garden
Animals, plants and habitat
Related agencies
Dept. of Natural Resources and
Parks
Water and Land Resources Division
Program offices are located at 201 S.
Jackson St., Suite 600, Seattle, WA
98104. To contact staff, see the
Noxious Weed Control Program
Directory, send an email, or call
206-477-WEED (206-477-9333).

Impacts and distribution

To offer a suggestion or
report an error on the
King County Noxious
Weeds website, please
contact Sasha Shaw,
education specialist.

Information

The variegated form of this
species is a popular ornamental
in garden beds and hanging
baskets as well as a groundcover
for shady sites. In Washington
State, yellow archangel has been
reported as escaping in many
western Washington counties
including San Juan County,
for...
Do more online
Contact
Kitsap County, Pierce County,
Thurston County, Snohomish
County, King County and others.
When it escapes from residential
plantings, it becomes invasive,
forming dense patches. Yellow
archangel outcompetes native
plant species and provides poor food and shelter for native wildlife. It is found in
ravines, greenbelts and forested parks as well as residential settings such as flower
gardens, rockeries and ornamental boarders. Yellow archangel can grow in a wide
range of conditions from full sun to full shade and is not deterred by most other plants.

Identification
Leaves are typically variegated with silvery-grey markings and are oval-shaped and
toothed. Stems are square, leaves are opposite. Leaves are hairy and coarsely
toothed. Flowers are small, yellow and tubular; they grow in pairs of clusters close to
stems between leaves on flowering stems that are 1 to 2 feet tall. Distinctive, non-
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menthol and somewhat unpleasant odor.

Biology
Fast-growing, herbaceous perennial. Spreads by stem
fragments, rooting at nodes, and by seed. Flowers from
April to June. The small yellow flowers are perfect and are
pollinated by bees. Grows well in a variety of soil types
from sandy to heavy clay and from acid to alkaline. Can
grow in full shade (deep woodland), semi-shade (light
woodland) and full sun. It prefers moist soil but can also
tolerate dry shady sites and drought. Usually a
groundcover but is also almost vine-like and can climb up
and over low-growing plants and up
onto stumps and other obstacles.
Spreads readily from cuttings and root
fragments. Plants also produce numerous seeds per stem,
especially in sunny areas and abundant seedlings have been
observed on sites that were cleared and adjacent to existing
populations.

Control
Prevention: Avoid planting near parks and natural areas or choose a different
ground cover. If you already have this plant
and would like to minimize its invasive nature,
contain it in flower beds by regular trimming,
or dig it up and replant into pots. Because
yellow archangel spreads readily by stem
cuttings, it is very important to discard plant
material in such a way as to prevent
spreading. Never dump clippings in
parks or natural areas. Don't dispose of
plants in backyard compost piles (okay to put
into city provided "Clean Green" recycling bins
since the yard waste is taken to a commercial
composting operation).
Manual: Roots are not deep so plants can be
hand-pulled or dug up. However, plants grow
densely so hand-pulling is very labor-intensive and not very effective due the plant's
ability to sprout from small fragments of root or stem, as well as its tendency to grow
into and among desirable vegetation. To fully remove, plants must be pulled up by the
roots, being careful to remove all root and stem fragments. This is easiest to do fall
through early spring. Sift through soil carefully to find all roots and stem fragments.
Cutting alone will not control this plant. Dense infestations can be controlled by sheetmulching although it is crucial to control any escaping plants and to regularly check for
holes in the covering material.
Chemical: Herbicides can be effective on yellow archangel, especially if combined
with manual control and monitoring for surviving plants. Take care to avoid native
vegetation by selectively spot-spraying. Choose a formulation that is appropriate for the
site: either aquatic or terrestrial. Follow the label exactly as written and only
use at the rate that is prescribed on the label. Treatment with triclopyr or
glyphosate (or a mix of the two for better results) plus a surfactant appears to be
somewhat effective although re-treatment is necessary. The herbicides work best when
the plants are actively growing and are not wilted from drought-stress. Even small
amounts of surviving plants will quickly fill back in if you do not follow up and control
the surviving plants. Please contact our office or refer to the PNW Weed Management
Handbook for more information on effective and safe use of herbicides.

Additional information on yellow archangel
Washington State Noxious Weed Control Board (external link)

What to do if you find this plant
Control of yellow archangel is not required in King County, but we would like to know
where it is invading into wilderness areas so we can work to prevent serious impacts. If
you see yellow archangel growing in or near wilderness areas, please contact our
office or report it on our online infestation form.
We are also gathering information on effective control methods. If you have had any
success (or failures) controlling this plant, we would be interested in hearing from you.
Program offices are located at 201 S. Jackson St., Suite 600, Seattle, WA 98104. To
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contact staff, see the Noxious Weed Control Program Directory, send an
email, or call 206-477-WEED (206-477-9333).

Yellow archangel photos: click for larger images
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