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1 INTRODUCTION
Black Canyon Hydro, LLC, (BCH) ultimately plans to file an application for an original license
for the Black Canyon Hydroelectric Project (Project), FERC Project Number P-14110, and
associated facilities on the North Fork Snoqualmie River (North Fork), approximately 4-miles
northeast of North Bend in King County, Washington. The Project has a proposed generating
capacity of 25-megawatts (MW) and would be located predominantly on private lands. The
combined maximum hydraulic capacity of the four project turbines would be 900 cubic feet per
second (cfs). The run-of-river Project would divert water from an approximately 2.7-milesection of the North Fork.
As required by the Integrated Licensing Process of FERC, BCH conducted several studies to
evaluate a wide range of potential impacts associated with the Project. BCH will incorporate the
information provided by these studies into ongoing Project design and operations planning.
BCH conducted an environmental flows study within the segment of the North Fork that would
be affected by the proposed Project. This portion of the river, which extends from approximately
river mile (RM) 5.3 to RM 2.6, is referred to as the Project Reach. This document presents the
study results as part of the overall program of studies evaluating how flow-dependent resources
may be affected by the Project operations and informing how Project goals can be achieved.
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Figure 1 - Project Vicinity Map
The following is a description of Project features that have been updated since the filing of the
Study Plan.
PROJECT DESIGN
Intake
The following description of intake features reflects an evolution in Project design since the
filing of the Pre-Application Document (PAD) through scoping, stakeholder comment, and study
results. As a result of completing relevant studies, two possible design alternatives have been
developed for the intake. These Alternatives are called Alternative C and D. Both alternatives
involve bulk water screening located at approximately RM 5.3, on the same river bend and pointbar as Alternative A. Alternative C uses a vertical plate screening system, and Alternative D
uses a horizontal plate screening system.
Both alternatives would have a (1) control sill to control the normal water surface elevation and
maintain a consistent river bed elevation for a side channel bulk-water intake. The control sill
would consist of a concrete weir with boulders inset on the surface over top of a sheet pile cutoff
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wall to capture hyporheic flow. The sill would be at the newly established grade of the river bed
and would allow uninterrupted flow through a natural looking re-profiled river as a roughened
channel series of step pools, riffles, and boulder weirs. (2) An intake structure with a coarse
trashrack, jib crane, and radial gate with sluiceway located on the east bank of the river.
Diverted water would be conveyed through; (3) an open channel to a; (4) head gate control
structure and into a; (5) fish and debris screening structure. (6) Fish and debris would be
screened and bypassed back into the river. Screened water would then flow through a power
conduit to the underground powerhouse. (7) Access to the intake site would use an existing
logging road and approximately 400 feet of new roadway extending to the intake site.
Powerhouse
The powerhouse location would be located underground beneath the selected intake site. This
would include a (1) 450-feet tall, 30-foot diameter vertical shaft to allow space for the power
penstock(s), elevator, stairs, ducting, mechanical, and electrical chases. Screened water from the
intake screen system would be delivered down a (2) vertical power penstock(s) to the
powerhouse. The powerhouse would (3) use four Pelton Turbines each rated at 6.25-MW, as
well as appurtenant facilities. The (4) powerhouse substation and (5) elevator building would be
located near the intake structure.
Tailrace
The tailrace will be an approximately (1) 8,600 foot long 12 foot diameter tunnel, and is
anticipated to be constructed primarily in bedrock. The tailrace water return to the North Fork
would be located at approximately the same location as proposed in the PAD at approximately
RM 2.6.
Transmission
Transmission would consist of a 34.5-kilovolt (kV) underground transmission line and overhead
transmission that transmits project power to the regional grid. The transmission line would be
sited predominantly on an existing power line corridor. The transmission line would originate at
the powerhouse substation located at the intake site at RM 5.3. Subsurface transmission would
follow the vertical shaft to the underground powerhouse, and down the 1.6 mile long tunnel.
After exiting the tunnel the transmission would travel underground 1.0 miles on new and existing
roads then 4.2 miles as 34.5- kV overhead transmission line predominantly following an existing
power line corridor to the point of interconnection. The point of interconnection is located at an
existing overhead transmission line near the intersection of 396th Drive SE and SE Reinig Road
approximately 0.4 miles from the City of Snoqualmie. A new switch and substation would be
added at the point of interconnection to transform voltage from 34.5-kV to 115-kV.
2 STUDY DESCRIPTION AND OBJECTIVES
In accordance with 18 CFR §5.11(d)(1), this section describes the goals and objectives of the
study and the information to be obtained. The goal of this study is to address potential impacts
related to erosion potential.
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More specifically, the objectives of the Erosion Potential Study Plan are to:
• Recommend best management practices for construction activities to prevent soil erosion
and sedimentation.
• Recommend Project design features such as drainage and shoreline stabilization to
prevent soil erosion and sedimentation.
3 STUDY AREA
The study area of the Erosion Potential Study Plan is the area of physical disturbance related to
Project construction and operation. Specifically, the study will evaluate erosion potential at the
site of the diversion and fish passage structures, road extensions, new transmission lines,
powerhouse, tailrace, and appurtenant facilities.

Figure 2 - Erosion Potential Study Area
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4 RESOURCE MANAGEMENT GOALS
In accordance with 18 CFR §5.11(d)(2), this section describes resources management goals of
agencies or Indian tribes with jurisdiction over the resources to be studied.
Section 4(e) and 10(a) of the FPA require that the Commission give equal consideration to all
uses of the waterway on which a project is located. When reviewing a proposed action, the
Commission must consider the environmental, recreational, fish and wildlife, and other nondevelopmental values of the Project, as well as power and developmental values.
Describing the Project effects on erosion potential in the area of physical disturbance related to
Project construction and operation is necessary to fulfill the Commission’s responsibilities under
the National Environmental Policy Act (NEPA). Ensuring that potential environmental measures
associated with possible soil erosion related to the Project are analyzed is relevant to the
Commission’s public interest determination.
5 EXISTING INFORMATION
Existing information for the study area has been collected from various study reports and from
agency information available online.
•

The Preliminary Geotechnical Findings Report provides the most comprehensive
information available to date for existing geotechnical information.

•

Other information available on surface soils was collected from the U.S. Department of
Agriculture’s Natural Resources Conservation Service Web Soil Survey Tool. This
information is provided in Appendix A.

6 NEXUS TO PROJECT
In accordance with 18 CFR §5.11(d)(4), this section describes any nexus between Project
operations and erosion potential.
The clearing of trees and addition of the Project has the potential to increase soil erosion.
This report identifies appropriate best management practices and design to control soil erosion
during construction and operation of the Project.
7 OBJECTIVES
The Erosion Potential Study Plan will comprise the following objectives:

Black Canyon Hydroelectric Project, FERC P-14110
Revised Erosion Potential Study Plan

5
1/7/2013

7.1 Objective 1: Describe Actual Site Conditions
•
•

A description of actual site conditions, including bedrock, soils, slopes, vegetation, and
drainage.
The data used for this description will be produced through the completion of other study
plans. For example, completion of the “Wildlife, Vegetation, and Sensitive Habitats
Study Plan” will provide the information necessary to characterize vegetation at the site
of Project features.

7.2 Objective 2: Describe Nature and Extent of Land-Disturbing Activities
•

•
•
•

Once siting of project features has been finalized, or multiple alternative locations have
been identified, the nature and extent of land disturbing activities will be described at
those location(s).
A “clearing limit” showing the extent of forest clearing during construction will be
identified.
An additional “wound zone” will be identified showing an additional 25-feet beyond the
clearing limit where there may be impacts to surrounding forest.
A description of the type of vegetation and number of acres affected by project
construction and maps that indicate the location and type of vegetation that would be
affected will be included.

7.3 Objective 3: Identify and Review Best Management Practices (BMP’s)
•
•

Maps of potential borrow sites and deposit areas and an estimate of the quantities of
borrow and deposit material from project construction will be included.
A range of BMP’s will be identified from local, State and other authorities in consultation
with stakeholders.
o For example, the King County Surface Water Design Manual includes an
appendix providing “Erosion and Sediment (ESC) Standards.”
o Maps will be included to indicate the locations of identified BMP’s for potential
use during project construction.

7.4 Objective 4: Synthesize Study Results
•

Using the results of other related studies, and after determining final project location,
BCH will create an Erosion and Sediment Control Plan to be submitted to the FERC
along with the Project’s License Application.
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8 RESULTS
8.1 Objective 1: Describe Actual Site Conditions
The Preliminary Geotechnical Findings Report summarizes the overall macro geologic
conditions for the study area. The following is quoted from the Preliminary Geotechnical
Findings Report as provided by Element Solutions of Bellingham WA.
The review of existing USGS and DNR geologic maps indicate three distinct lithotypes
underlying the local Fraser-age glacial outwash deposits that define much of the surficial
topography in our area of interest. The pre-Tertiary argillite/metagraywacke unit most
commonly referenced in existing literature may be continuous across the project area Figure 3
and likely underlies the glacial sediments to form the bedrock for the proposed tunnel. It is
possible that tonalite/granodiorite and mafic intrusive bodies from the Index and Snoqualmie
batholiths are also encountered within the same geologic complex contacting pre-Tertiary
bedrock and may be present within the project area. The inconclusiveness of recent bedrock
analyses (hand samples retained during the Whitewater Engineering field study were classified
by MTC as “probably greywacke, basalt or volcanically altered sandstone, or highly altered
argillite) does not refute alternative hypotheses for petrogenesis or alteration, including
contact or fault-related metamorphism. The Bingham Engineering report referenced by
Whitewater noted a “highly fractured” region of the bedrock containing “white calcite, quartz
and pyrite veins cross-cutting white veins of quartz and calcite;” this provides compelling
evidence indicating the possible presence of a relict hydrothermal system consistent with
igneous intrusion. The nearest mapped fault trace proximal to the subject area is the Tokul
River fault, a NNE trending subvertical reverse fault associated the Rattlesnake Mountain Fault
Complex.
Desktop LiDAR analysis of the subject area revealed that Late Pleistocene glacial advance
encountered the bedrock ridge southeast of the project at near 90 degree angles and likely
halted, forming ice marginal lakes and deposits. Glacial outwash channel deposits showing flow
towards the south are present in the project area Figure 3. The modern day Snoqualmie River is
incised into the Late Pleistocene outwash channel. In the project reach, the channel has
incised down to bedrock throughout much of its length and very little lateral migration or
deposition has occurred throughout the Holocene. Several stranded Holocene terraces are
present along the modern alluvial plain.
Desktop LiDAR analysis of the subject area revealed a probable Holocene landslide deposit
approximately 1000 feet due northeast of the proposed tunnel intake structure (Figure 3). Field
analysis of the deposit and possible head scarp would be required to confirm or refute this
hypothesis. We found no evidence in the in the LiDAR analysis of larger or older landslide
deposits within the project footprint. While historical landslides are not necessarily indicative
of present instability, the potential for a landslide to impact the incised river channel within the
project area exists.
Methods and analysis by Whitewater Engineering to interpolate depth to bedrock in the
proposed tunnel alignment were appropriate. Accompanying seismic refraction profiles were
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suggestive of a bedrock horizon congruent with the adjacent incised river channel, but were not
definitive. However, combined with the previously collected boring and well information, it
seems that there is a high likelihood that bedrock is present at the depths of the proposed
alignment (Figure 4). We understand that further study will likely include systematic sampling
of bedrock within the incised river channel and definitive field lithology identification
supplemented by geophysical and/or core logging of the subsurface to confirm this preliminary
analysis.
The proposed project occurs in a highly active seismic region associated with the Cascadia
Subduction Zone. While the potential for seismic activity is a fact of life in the Pacific
Northwest, locating and identifying active faults is challenged by the glacial and vegetative
landscape.

Figure 3 - Geomorphic Interpretation, (Tunnel location approximate)
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Figure 4 - Bedrock Surface Modeling, (Tunnel Location Approximate)
Per the USDA NRCS Soil Survey Web Tool the following is identified for the study areas:
• Intake Site shows map unit symbols 15, 111, and 227
• Lower tunnel portal site and access road to that site shows map unit symbols 13, 15, and
241
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Symbol key describes the map unit symbols as follows:
13 – Barneston gravelly sandy loam, 0 to 8 percent slopes
15 – Barneston gravelly sandy loam, 8 to 30 percent slopes
111 - Klaus sandy loam, 0 to 8 percent slopes
227 - Sauk silt loam, 0 to 8 percent slopes
241 - Snoqualmie loamy fine sand, 0 to 8 percent slopes
The NRCS Soil type data supports the USGS mapping showing recessional glacial outwash on
the surface throughout the Project Reach.
The NRCS Soil slope data is generally consistent with more detailed LiDAR information.
LiDAR data was collected for the study area and supplemental on-site topographic survey was
also collected in 2012. This information shows more detail of existing slopes that in general
supports the NRCS map unit data. The slope information is displayed graphically on Figure 5
and Figure 6. These figures show steeper slopes than the NRCS map unit data.
Slopes ranges are identified in the proceeding figures. In general the Intake Site is located such
that slopes are between 0% to 20%. The Lower Tunnel Portal Site slope range from
approximately less than 20% upwards to100%. Staging areas and the Tunnel Access Site are
located in areas of slopes between 0% to 20%. The Proposed Lower Tunnel Portal Site Access
Road is located on steeper slopes as shown on Figure 5.
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Figure 5 - Lower Tunnel Access Portal Slope Analysis
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Figure 6 - Intake Site Slope Analysis
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8.2 Objective 2: Describe Nature and Extent of Land-Disturbing Activities
Project features are shown in detail in attached drawings. See drawing numbers 120, 130, 200,
201, 212, 213, 220, 225, 300, 302, and 303. Major project features consist of the Intake,
Tailrace, Powerhouse, Transmission, and access roads to the Intake site and Lower Tunnel Portal
Site. Additional there are temporary staging areas noted in the attached drawings, Figure 5, and
Figure 6. The temporary staging area near the intake site is located in an area that was recently
clear cut. The temporary staging area near the lower tunnel portal is located in an area on a low
angle sloping bench that was clear cut in 1998. After construction both of the temporary staging
areas would be reclaimed to conditions that would prevent erosion and would include new
forestry plantings that would be consistent with agency approved logging practices for the area.
A “clearing limit” showing the extent of forest clearing during construction is identified in
Figure 7– Figure 9.

Figure 7 - Intake site clearing limits and temporary staging area
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Figure 8 - Lower tunnel portal access site, access road, and temporary staging area clearing
limits

Figure 9 - Lower tunnel portal access site, access road, and temporary staging area clearing
limits, Photograph July 1998
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An additional “wound zone” would be up to 25-feet beyond the clearing limits identified where
there may be impacts to surrounding forest. This distance could potentially be reduced in areas
that have recently been harvested.
Vegetation maps are included with attached drawings showing type of vegetation, and extents of
clearing limits for proposed Project features and temporary staging areas. In general most of the
Project is in areas that have been previously logged, near areas that have previously been logged,
and is located in or near an active forestry harvest area.
Types of vegetation affected are the following:
• Early Successional Forest (recently logged area)
• Riparian Forest
• Mixed Deciduous/Coniferous Forest
• Closed Canopy Sapling/Pole Coniferous Forest
• Small Sawtimber Forest
8.3 Objective 3: Identify and Review Best Management Practices (BMP’s)
Best Management Practices (BMP’s) are required to be used throughout all identified Project
features, temporary staging areas, haul routes, and borrow pits.
Potential borrow sites are located approximately four miles north of the Lower Tunnel Portal
Site. These borrow sites are currently permitted active borrow pit sites managed and owned by
others. Excavation from the Project plans to be transported via haul trucks to the identified
borrow pits. The same borrow pits would also likely be sources for imported structural fill. The
borrow sites are shown on Figure 10.
Haul routes to and from these pits are as follows:
•

•

Lower Tunnel Portal Access Site: Haul trucks would use a newly constructed access
road, private roads, King Counties North Fork Road, through Gate 11, and finally
Hancock Forestry Management’s (Hancock) Mainline truck route to the pit(s).
Intake Site: Haul trucks would use Hancocks private logging roads, along Hancocks
Spur 10 Road, through Gates 10/11, then crossing the North Fork Road, and ultimately to
Hancock Forestry Management’s Mainline truck route.
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Figure 10 - Borrow Pit Map

It is estimated that the Project would produce approximately 100,000 loose cubic yards (cy).
This would be approximately 60,000 cy exported from the Lower Tunnel Site. Most of the
60,000 cy volume would be from the tunnel excavation. Approximately 40,000 cy is estimated
to be exported from the Intake Site. Some of the excavated material could potentially be used as
select backfill as needed if it were to meet engineering specifications. Import volumes are
estimated to be approximately 5,000 cy or less depending on the quality of onsite excavation.
BCH proposes to use the requirements described in the Washington State Department of Ecology
Stormwater Management Manual for Western Washington, 2012, (SWMMWW). The manual
consists of the following five volumes:
• Volume I - Minimum Technical Requirements and Site Planning
• Volume II - Construction Stormwater Pollution Prevention
• Volume III - Hydrologic Analysis and Flow Control Design/BMPs
• Volume IV - Source Control BMPs
• Volume V - Runoff Treatment BMPs
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The SWMMWW provides guidance on the measures necessary to control the quantity and
quality of Stormwater. The manual can be found on the internet at:
http://www.ecy.wa.gov/programs/wq/stormwater/manual.html
The manual describes the Development of Best Management Practices for Stormwater
Management in Volume 1 Chapter 1.5. In general BMP’s are defined as activities, prohibitions
of practices, maintenance procedures, and structural and/or managerial practices, that when used
singly or in combination, prevent or reduce the release of pollutants and other adverse impacts to
waters of Washington State. There are Source Control BMP’s, Treatment BMP’s, Flow Control
BMP’s, Construction Stormwater BMP’s and On-site Stormwater Management BMP’s.
Areas of the Project that have potential for erosion would be required to follow the SWMMWW.
These areas are the Lower Tunnel Access Site, the Access Road to the Lower Tunnel Access
Site, the Lower Tunnel Access Site Temporary Staging Area, the Intake Site, the Access Road to
the Intake Site, Intake Site Temporary Staging Area, haul routes, and borrow pits.
Project features have been located above the North Fork of Snoqualmie 200-ft shoreline setback
as much as possible to minimize potential impacts. Features that are sited below this setback are
the intake structure and the tailrace tunnel exit. Temporary staging areas have been located in
areas logged as recently as 2011 and as late as 1998.
Project features, and temporary staging areas have also been located in areas that provide the
greatest reduction in erosion potential due to steep slopes for Project boundaries identified in the
PAD. See Figure 5 and Figure 6.
Areas affected within clearing limits noted on Figure 8 and Figure 9 is the following:
•
•
•
•

Lower Tunnel Portal Site Access = 3.25 acres
Lower Tunnel Portal Temporary Staging Area = 1.10 acres
Intake Site = 3.20 acres (above OHWM)
Intake Site Temporary Staging Area = 4.50 acres

All identified Project areas have the potential for erosion. Erosion potential increases with
steeper slopes. Access road alternatives could be evaluated at a future date such that locations
for these roads are located in areas that have reduced slopes to decrease the risk of erosion.
The design will continue to evolve through stakeholder consultation, and it is the intent of BCH
to reduce Project surface effects to the greatest extent possible.
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8.4 Synthesize Study Results
Using the results of other related studies, and after determining final project location, BCH will
create an Erosion and Sediment Control Plan to be submitted to the FERC along with the
Project’s License Application.
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Civil Drawings
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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://soils.usda.gov/sqi/) 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://soils.usda.gov/contact/
state_offices/).
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 Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the 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

2

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 Unit Legend (Black Canyon area)
Snoqualmie Pass Area, Washington (Parts of King and Pierce Counties) (WA634)
Map Unit Symbol

Map Unit Name

Acres in AOI

9

Arents, 0 to 8 percent slopes

13

Barneston gravelly sandy loam, 0 to 8 percent
slopes

14

Percent of AOI
23.9

0.3%

1,249.6

15.2%

Barneston gravelly sandy loam, 8 to 30 percent
slopes

299.9

3.7%

15

Barneston gravelly sandy loam, 30 to 65 percent
slopes

723.4

8.8%

23

Blethen gravelly loam, 5 to 30 percent slopes

123.3

1.5%

24

Blethen gravelly loam, 30 to 65 percent slopes

425.0

5.2%

25

Borohemists, 0 to 2 percent slopes

3.1

0.0%

34

Chinkmin sandy loam, 0 to 15 percent slopes

49.8

0.6%

35

Chinkmin sandy loam, 15 to 30 percent slopes

133.6

1.6%

36

Chinkmin sandy loam, 30 to 65 percent slopes

49.9

0.6%

51

Cryohemists, 0 to 2 percent slopes

11.7

0.1%

53

Edgewick silt loam, 0 to 3 percent slopes

253.7

3.1%

63

Gallup loam, 6 to 30 percent slopes

102.7

1.3%

64

Gallup loam, 30 to 65 percent slopes

13.0

0.2%

66

Getchell loam, 6 to 15 percent slopes

46.7

0.6%

67

Getchell loam, 15 to 30 percent slopes

84.3

1.0%

73

Haywire sandy loam, 30 to 65 percent slopes

28.2

0.3%

90

Kaleetan sandy loam, 30 to 65 percent slopes

530.6

6.5%

92

Kaleetan sandy loam, till substratum, 8 to 30
percent slopes

173.8

2.1%

111

Klaus sandy loam, 0 to 8 percent slopes

135.3

1.6%

113

Klaus sandy loam, 30 to 65 percent slopes

5.2

0.1%

127

Lynnwood loamy fine sand, 6 to 15 percent slopes

46.8

0.6%

135

Melakwa sandy loam, 30 to 65 percent slopes

22.6

0.3%

138

Melakwa-Rock outcrop complex, 45 to 90 percent
slopes

64.8

0.8%

140

Mukilteo peat, 0 to 1 percent slopes

110.0

1.3%

142

Nagrom sandy loam, 30 to 65 percent slopes

93.2

1.1%

145

Nagrom-Rock outcrop complex, 30 to 90 percent
slopes

87.8

1.1%

146

Nargar fine sandy loam, 0 to 15 percent slopes

75.8

0.9%

152

Nimue loamy sand, 30 to 65 percent slopes

54.3

0.7%

156

Nimue-Rock outcrop complex, 30 to 90 percent
slopes

13.5

0.2%

158

Norma loam, 0 to 3 percent slopes

59.7

0.7%
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Snoqualmie Pass Area, Washington (Parts of King and Pierce Counties) (WA634)
Map Unit Symbol

Map Unit Name

Acres in AOI

Percent of AOI

162

Ogarty gravelly loam, 8 to 30 percent slopes

56.8

0.7%

163

Ogarty gravelly loam, 30 to 65 percent slopes

219.8

2.7%

171

Orthents, avalanche chutes-Humods complex, 30
to 100 percent slopes

28.0

0.3%

187

Pilchuck loamy fine sand, 0 to 3 percent slopes

0.1

0.0%

196

Playco loamy sand, 8 to 30 percent slopes

68.7

0.8%

197

Playco loamy sand, 30 to 65 percent slopes

295.0

3.6%

198

Playco loamy sand, 65 to 90 percent slopes

180.3

2.2%

200

Playco very gravelly loamy sand, tuff substratum,
30 to 65 percent slopes

95.6

1.2%

207

Reggad very cobbly muck, 30 to 90 percent slopes

13.7

0.2%

215

Riverwash

37.4

0.5%

218

Rock outcrop

123.9

1.5%

222

Rock outcrop-Rubble land-Haywire complex, 45 to
90 percent slopes

89.8

1.1%

224

Rubble land

9.0

0.1%

227

Sauk silt loam, 0 to 8 percent slopes

148.8

1.8%

231

Seattle muck, 0 to 1 percent slopes

98.6

1.2%

236

Si silt loam, 0 to 2 percent slopes

135.3

1.6%

238

Skykomish gravelly sandy loam, 30 to 65 percent
slopes

45.7

0.6%

241

Snoqualmie loamy fine sand, 0 to 8 percent slopes

23.5

0.3%

254

Tokul gravelly loam, 0 to 6 percent slopes

830.6

10.1%

255

Tokul gravelly loam, 6 to 15 percent slopes

465.3

5.7%

256

Tokul gravelly loam, 15 to 30 percent slopes

71.2

0.9%

285

Water

79.6

1.0%

8,211.8

100.0%

Totals for Area of Interest

Map Unit Descriptions (Black Canyon area)
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
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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
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
13
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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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Snoqualmie Pass Area, Washington (Parts of King and Pierce Counties)
9—Arents, 0 to 8 percent slopes
Map Unit Setting
Mean annual precipitation: 40 to 80 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 90 to 200 days
Map Unit Composition
Arents and similar soils: 85 percent
Minor components: 1 percent
Description of Arents
Setting
Landform: Terraces, plains
Parent material: Volcanic ash and glacial drift
Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well 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 capacity: Low (about 5.5 inches)
Interpretive groups
Land capability (nonirrigated): 3s
Typical profile
0 to 35 inches: Gravelly sandy loam
35 to 60 inches: Stratified extremely gravelly coarse sand to gravelly sandy loam
Minor Components
Norma
Percent of map unit: 1 percent
Landform: Depressions

13—Barneston gravelly sandy loam, 0 to 8 percent slopes
Map Unit Setting
Elevation: 250 to 1,400 feet
Mean annual precipitation: 50 to 75 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 180 to 220 days
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Map Unit Composition
Barneston and similar soils: 85 percent
Minor components: 2 percent
Description of Barneston
Setting
Landform: Terraces
Parent material: Volcanic ash and glacial outwash
Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
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 capacity: Low (about 4.4 inches)
Interpretive groups
Land capability (nonirrigated): 3s
Typical profile
0 to 9 inches: Gravelly sandy loam
9 to 17 inches: Very gravelly sandy loam
17 to 60 inches: Extremely gravelly sand
Minor Components
Norma
Percent of map unit: 2 percent
Landform: Depressions

14—Barneston gravelly sandy loam, 8 to 30 percent slopes
Map Unit Setting
Elevation: 250 to 1,400 feet
Mean annual precipitation: 50 to 75 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 180 to 220 days
Map Unit Composition
Barneston and similar soils: 100 percent
Description of Barneston
Setting
Landform: Terraces, escarpments
Parent material: Volcanic ash and glacial outwash
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Properties and qualities
Slope: 8 to 30 percent
Depth to restrictive feature: More than 80 inches
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 capacity: Low (about 4.4 inches)
Interpretive groups
Land capability (nonirrigated): 4e
Typical profile
0 to 9 inches: Gravelly sandy loam
9 to 17 inches: Very gravelly sandy loam
17 to 60 inches: Extremely gravelly sand

15—Barneston gravelly sandy loam, 30 to 65 percent slopes
Map Unit Setting
Elevation: 250 to 1,400 feet
Mean annual precipitation: 50 to 75 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 180 to 220 days
Map Unit Composition
Barneston and similar soils: 100 percent
Description of Barneston
Setting
Landform: Terraces, escarpments
Parent material: Volcanic ash and glacial outwash
Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: More than 80 inches
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 capacity: Low (about 4.4 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 9 inches: Gravelly sandy loam
9 to 17 inches: Very gravelly sandy loam
17 to 60 inches: Extremely gravelly sand

17

Custom Soil Resource Report

23—Blethen gravelly loam, 5 to 30 percent slopes
Map Unit Setting
Elevation: 200 to 1,800 feet
Mean annual precipitation: 50 to 80 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 140 to 180 days
Map Unit Composition
Blethen and similar soils: 100 percent
Description of Blethen
Setting
Landform: Mountain slopes
Landform position (two-dimensional): Toeslope, backslope
Parent material: Volcanic ash and slope allvium derived from glacial drift
Properties and qualities
Slope: 5 to 30 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.0 inches)
Interpretive groups
Land capability (nonirrigated): 4e
Typical profile
0 to 5 inches: Gravelly loam
5 to 24 inches: Very gravelly sandy loam
24 to 42 inches: Extremely gravelly sandy loam
42 to 60 inches: Extremely gravelly loamy sand

24—Blethen gravelly loam, 30 to 65 percent slopes
Map Unit Setting
Elevation: 200 to 1,800 feet
Mean annual precipitation: 50 to 80 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 140 to 180 days
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Map Unit Composition
Blethen and similar soils: 100 percent
Description of Blethen
Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and slope allvium derived from glacial drift
Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.0 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 5 inches: Gravelly loam
5 to 24 inches: Very gravelly sandy loam
24 to 42 inches: Extremely gravelly sandy loam
42 to 60 inches: Extremely gravelly loamy sand

25—Borohemists, 0 to 2 percent slopes
Map Unit Setting
Mean annual precipitation: 70 inches
Mean annual air temperature: 45 degrees F
Frost-free period: 120 days
Map Unit Composition
Borohemists and similar soils: 100 percent
Description of Borohemists
Setting
Landform: Depressions, terraces
Parent material: Herbaceous organic material and/or woody organic material over
alluvium
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
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Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water capacity: Very high (about 13.5 inches)
Interpretive groups
Land capability (nonirrigated): 5w
Typical profile
0 to 4 inches: Mucky peat
4 to 30 inches: Mucky peat
30 to 60 inches: Variable

34—Chinkmin sandy loam, 0 to 15 percent slopes
Map Unit Setting
Elevation: 3,100 to 6,000 feet
Mean annual precipitation: 50 to 140 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 50 to 100 days
Map Unit Composition
Chinkmin and similar soils: 95 percent
Minor components: 5 percent
Description of Chinkmin
Setting
Landform: Cirques, lateral moraines, mountain valleys
Parent material: Volcanic ash and pumice over alpine till and colluvium
Properties and qualities
Slope: 0 to 15 percent
Depth to restrictive feature: 20 to 40 inches to cemented horizon
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low
(0.01 to 0.06 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.1 inches)
Interpretive groups
Land capability (nonirrigated): 6e
Typical profile
0 to 8 inches: Sandy loam
8 to 15 inches: Gravelly loam
15 to 22 inches: Very cobbly loam
22 to 32 inches: Very gravelly sandy loam
32 to 60 inches: Cemented material
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Minor Components
Cryohemists
Percent of map unit: 5 percent
Landform: Alluvial cones

35—Chinkmin sandy loam, 15 to 30 percent slopes
Map Unit Setting
Elevation: 3,100 to 6,000 feet
Mean annual precipitation: 50 to 140 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 50 to 100 days
Map Unit Composition
Chinkmin and similar soils: 100 percent
Description of Chinkmin
Setting
Landform: Cirques, lateral moraines, mountain valleys
Parent material: Volcanic ash and pumice over alpine till and colluvium
Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 20 to 40 inches to cemented horizon
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low
(0.01 to 0.06 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.1 inches)
Interpretive groups
Land capability (nonirrigated): 6e
Typical profile
0 to 8 inches: Sandy loam
8 to 15 inches: Gravelly loam
15 to 22 inches: Very cobbly loam
22 to 32 inches: Very gravelly sandy loam
32 to 60 inches: Cemented material
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36—Chinkmin sandy loam, 30 to 65 percent slopes
Map Unit Setting
Elevation: 3,100 to 6,000 feet
Mean annual precipitation: 50 to 140 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 50 to 100 days
Map Unit Composition
Chinkmin and similar soils: 100 percent
Description of Chinkmin
Setting
Landform: Cirques, lateral moraines, mountain valleys
Parent material: Volcanic ash and pumice over alpine till and colluvium
Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: 20 to 40 inches to cemented horizon
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low
(0.01 to 0.06 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.1 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 8 inches: Sandy loam
8 to 15 inches: Gravelly loam
15 to 22 inches: Very cobbly loam
22 to 32 inches: Very gravelly sandy loam
32 to 60 inches: Cemented material

51—Cryohemists, 0 to 2 percent slopes
Map Unit Setting
Elevation: 1,000 to 2,000 feet
Mean annual precipitation: 70 to 120 inches
Mean annual air temperature: 39 to 45 degrees F
Frost-free period: 40 to 80 days
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Map Unit Composition
Cryohemists and similar soils: 100 percent
Description of Cryohemists
Setting
Landform: Depressions, mountain valleys, cirques
Parent material: Organic material over volcanic ash and/or alluvium
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to
0.57 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water capacity: Very high (about 18.3 inches)
Interpretive groups
Land capability (nonirrigated): 6w
Typical profile
0 to 6 inches: Muck
6 to 28 inches: Mucky peat
28 to 60 inches: Clay loam

53—Edgewick silt loam, 0 to 3 percent slopes
Map Unit Setting
Elevation: 50 to 500 feet
Mean annual precipitation: 55 to 70 inches
Mean annual air temperature: 48 to 50 degrees F
Frost-free period: 130 to 160 days
Map Unit Composition
Edgewick and similar soils: 85 percent
Minor components: 5 percent
Description of Edgewick
Setting
Landform: Terraces
Parent material: Alluvium
Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
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Depth to water table: About 36 to 48 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water capacity: Moderate (about 6.0 inches)
Interpretive groups
Land capability (nonirrigated): 3w
Typical profile
0 to 8 inches: Silt loam
8 to 20 inches: Silt loam
20 to 46 inches: Loamy sand
46 to 60 inches: Very gravelly sand
Minor Components
Oridia
Percent of map unit: 5 percent
Landform: Flood plains

63—Gallup loam, 6 to 30 percent slopes
Map Unit Setting
Elevation: 2,600 to 4,500 feet
Mean annual precipitation: 80 to 110 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 80 to 120 days
Map Unit Composition
Gallup and similar soils: 100 percent
Description of Gallup
Setting
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and colluvium derived from metasedimentary rock
Properties and qualities
Slope: 6 to 30 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.7 inches)
Interpretive groups
Land capability (nonirrigated): 6e
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Typical profile
0 to 5 inches: Loam
5 to 14 inches: Gravelly loam
14 to 41 inches: Gravelly loam
41 to 60 inches: Gravelly loam

64—Gallup loam, 30 to 65 percent slopes
Map Unit Setting
Elevation: 2,600 to 4,500 feet
Mean annual precipitation: 80 to 110 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 80 to 120 days
Map Unit Composition
Gallup and similar soils: 100 percent
Description of Gallup
Setting
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and colluvium derived from metasedimentary rock
Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.7 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 5 inches: Loam
5 to 14 inches: Gravelly loam
14 to 41 inches: Gravelly loam
41 to 60 inches: Gravelly loam

66—Getchell loam, 6 to 15 percent slopes
Map Unit Setting
Mean annual precipitation: 70 to 100 inches
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Mean annual air temperature: 43 degrees F
Frost-free period: 105 days
Map Unit Composition
Getchell and similar soils: 100 percent
Description of Getchell
Setting
Landform: Ridges, mountain slopes
Parent material: Volcanic ash and glacial till
Properties and qualities
Slope: 6 to 15 percent
Depth to restrictive feature: 20 to 40 inches to ortstein
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 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.5 inches)
Interpretive groups
Land capability (nonirrigated): 6e
Typical profile
0 to 7 inches: Loam
7 to 19 inches: Loam
19 to 30 inches: Gravelly loam
30 to 60 inches: Loam

67—Getchell loam, 15 to 30 percent slopes
Map Unit Setting
Mean annual precipitation: 70 to 100 inches
Mean annual air temperature: 43 degrees F
Frost-free period: 105 days
Map Unit Composition
Getchell and similar soils: 100 percent
Description of Getchell
Setting
Landform: Ridges, mountain slopes
Parent material: Volcanic ash and glacial till
Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 20 to 40 inches to ortstein
Drainage class: Moderately well drained
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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 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.5 inches)
Interpretive groups
Land capability (nonirrigated): 6e
Typical profile
0 to 7 inches: Loam
7 to 19 inches: Loam
19 to 30 inches: Gravelly loam
30 to 60 inches: Loam

73—Haywire sandy loam, 30 to 65 percent slopes
Map Unit Setting
Elevation: 3,400 to 6,000 feet
Mean annual precipitation: 80 to 120 inches
Mean annual air temperature: 37 to 43 degrees F
Frost-free period: 90 to 110 days
Map Unit Composition
Haywire and similar soils: 100 percent
Description of Haywire
Setting
Landform: Mountains
Parent material: Volcanic ash and pumice over colluvium derived from igneous rock
and residuum weathered from igneous rock
Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.6 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 4 inches: Sandy loam
4 to 17 inches: Gravelly loam
17 to 25 inches: Very cobbly loam
25 to 36 inches: Extremely cobbly loam
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36 to 46 inches: Unweathered bedrock

90—Kaleetan sandy loam, 30 to 65 percent slopes
Map Unit Setting
Elevation: 1,600 to 2,800 feet
Mean annual precipitation: 90 to 130 inches
Mean annual air temperature: 43 to 46 degrees F
Frost-free period: 130 to 160 days
Map Unit Composition
Kaleetan and similar soils: 100 percent
Description of Kaleetan
Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and pumice over colluvium derived from andesite and
till
Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.8 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 4 inches: Sandy loam
4 to 9 inches: Gravelly sandy loam
9 to 35 inches: Very gravelly sandy loam
35 to 60 inches: Extremely gravelly sandy loam

92—Kaleetan sandy loam, till substratum, 8 to 30 percent slopes
Map Unit Setting
Mean annual precipitation: 110 inches
Mean annual air temperature: 45 degrees F
Frost-free period: 145 days
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Map Unit Composition
Kaleetan and similar soils: 95 percent
Minor components: 5 percent
Description of Kaleetan
Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope, toeslope
Parent material: Volcanic ash and pumice over colluvium derived from andesite and
till
Properties and qualities
Slope: 8 to 30 percent
Depth to restrictive feature: 40 to 60 inches to densic material
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 36 to 56 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.3 inches)
Interpretive groups
Land capability (nonirrigated): 4e
Typical profile
0 to 5 inches: Sandy loam
5 to 12 inches: Gravelly sandy loam
12 to 23 inches: Very gravelly loam
23 to 41 inches: Very gravelly loamy sand
41 to 60 inches: Extremely gravelly sandy loam
Minor Components
Borohemists
Percent of map unit: 5 percent
Landform: Alluvial cones

111—Klaus sandy loam, 0 to 8 percent slopes
Map Unit Setting
Elevation: 700 to 1,400 feet
Mean annual precipitation: 80 to 100 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 170 days
Map Unit Composition
Klaus and similar soils: 85 percent
Minor components: 1 percent
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Description of Klaus
Setting
Landform: Terraces
Parent material: Volcanic ash and alluvium over glacial outwash
Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 20 to 40 inches to ortstein
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.4 inches)
Interpretive groups
Land capability (nonirrigated): 4s
Typical profile
0 to 7 inches: Sandy loam
7 to 16 inches: Gravelly sandy loam
16 to 28 inches: Very gravelly sand
28 to 60 inches: Extremely gravelly sand
Minor Components
Norma
Percent of map unit: 1 percent
Landform: Depressions

113—Klaus sandy loam, 30 to 65 percent slopes
Map Unit Setting
Elevation: 700 to 1,400 feet
Mean annual precipitation: 80 to 100 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 170 days
Map Unit Composition
Klaus and similar soils: 85 percent
Description of Klaus
Setting
Landform: Terraces, escarpments
Parent material: Volcanic ash and alluvium over glacial outwash
Properties and qualities
Slope: 30 to 65 percent
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Depth to restrictive feature: 20 to 40 inches to ortstein
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.4 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 7 inches: Sandy loam
7 to 16 inches: Gravelly sandy loam
16 to 28 inches: Very gravelly sand
28 to 60 inches: Very gravelly sand

127—Lynnwood loamy fine sand, 6 to 15 percent slopes
Map Unit Setting
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
Map Unit Composition
Lynnwood and similar soils: 100 percent
Description of Lynnwood
Setting
Landform: Outwash terraces
Parent material: Glacial outwash
Properties and qualities
Slope: 6 to 15 percent
Depth to restrictive feature: More than 80 inches
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 capacity: Low (about 4.7 inches)
Interpretive groups
Land capability (nonirrigated): 3e
Typical profile
0 to 6 inches: Loamy fine sand
6 to 21 inches: Loamy fine sand
21 to 60 inches: Fine sand
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135—Melakwa sandy loam, 30 to 65 percent slopes
Map Unit Setting
Elevation: 1,600 to 2,800 feet
Mean annual precipitation: 110 inches
Mean annual air temperature: 43 to 46 degrees F
Frost-free period: 130 to 160 days
Map Unit Composition
Melakwa and similar soils: 100 percent
Description of Melakwa
Setting
Landform: Mountain slopes
Landform position (two-dimensional): Toeslope, backslope
Parent material: Volcanic ash and pumice over colluvium derived from andesite
Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.0 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 7 inches: Sandy loam
7 to 22 inches: Very gravelly sandy loam
22 to 37 inches: Very gravelly loam
37 to 47 inches: Unweathered bedrock

138—Melakwa-Rock outcrop complex, 45 to 90 percent slopes
Map Unit Setting
Elevation: 1,600 to 2,800 feet
Mean annual precipitation: 110 inches
Mean annual air temperature: 43 to 46 degrees F
Frost-free period: 130 to 160 days
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Map Unit Composition
Melakwa and similar soils: 50 percent
Rock outcrop: 40 percent
Description of Melakwa
Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and pumice over colluvium derived from andesite
Properties and qualities
Slope: 45 to 90 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.0 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 7 inches: Sandy loam
7 to 22 inches: Very gravelly sandy loam
22 to 37 inches: Very gravelly loam
37 to 47 inches: Unweathered bedrock
Description of Rock Outcrop
Properties and qualities
Slope: 45 to 90 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Interpretive groups
Land capability (nonirrigated): 8s

140—Mukilteo peat, 0 to 1 percent slopes
Map Unit Setting
Elevation: 0 to 1,000 feet
Mean annual precipitation: 40 to 70 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 150 to 250 days
Map Unit Composition
Mukilteo and similar soils: 85 percent
Minor components: 6 percent
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Description of Mukilteo
Setting
Landform: Depressions
Parent material: Herbaceous organic material and/or woody organic material
Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water capacity: Very high (about 26.9 inches)
Interpretive groups
Land capability (nonirrigated): 5w
Typical profile
0 to 10 inches: Peat
10 to 60 inches: Mucky peat
Minor Components
Norma
Percent of map unit: 2 percent
Landform: Depressions
Seattle
Percent of map unit: 2 percent
Landform: Depressions
Shalcar
Percent of map unit: 2 percent
Landform: Depressions

142—Nagrom sandy loam, 30 to 65 percent slopes
Map Unit Setting
Elevation: 2,400 to 3,600 feet
Mean annual precipitation: 75 to 100 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 110 to 130 days
Map Unit Composition
Nagrom and similar soils: 100 percent
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Description of Nagrom
Setting
Landform: Mountain slopes, ridges
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and pumice over colluvium derived from igneous rock
and residuum weathered from igneous rock
Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.2 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 4 inches: Sandy loam
4 to 7 inches: Loam
7 to 23 inches: Very gravelly loam
23 to 38 inches: Very gravelly loam
38 to 48 inches: Unweathered bedrock

145—Nagrom-Rock outcrop complex, 30 to 90 percent slopes
Map Unit Setting
Elevation: 2,400 to 3,600 feet
Mean annual precipitation: 75 to 100 inches
Mean annual air temperature: 39 to 43 degrees F
Frost-free period: 110 to 130 days
Map Unit Composition
Nagrom and similar soils: 50 percent
Rock outcrop: 40 percent
Description of Nagrom
Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and pumice over colluvium derived from igneous rock
and residuum weathered from igneous rock
Properties and qualities
Slope: 30 to 90 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
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Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.2 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 4 inches: Sandy loam
4 to 7 inches: Loam
7 to 23 inches: Very gravelly loam
23 to 38 inches: Very gravelly loam
38 to 48 inches: Unweathered bedrock
Description of Rock Outcrop
Properties and qualities
Slope: 30 to 90 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Interpretive groups
Land capability (nonirrigated): 8s

146—Nargar fine sandy loam, 0 to 15 percent slopes
Map Unit Setting
Elevation: 50 to 1,200 feet
Mean annual precipitation: 50 to 75 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 120 to 200 days
Map Unit Composition
Nargar and similar soils: 100 percent
Description of Nargar
Setting
Landform: Terraces
Parent material: Volcanic ash and sandy alluvium
Properties and qualities
Slope: 0 to 15 percent
Depth to restrictive feature: 20 to 40 inches to strongly contrasting textural
stratification
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
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Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.9 inches)
Interpretive groups
Land capability (nonirrigated): 3e
Typical profile
0 to 2 inches: Fine sandy loam
2 to 24 inches: Fine sandy loam
24 to 60 inches: Sand

152—Nimue loamy sand, 30 to 65 percent slopes
Map Unit Setting
Elevation: 3,100 to 5,500 feet
Mean annual precipitation: 70 to 120 inches
Mean annual air temperature: 39 to 41 degrees F
Frost-free period: 110 to 130 days
Map Unit Composition
Nimue and similar soils: 100 percent
Description of Nimue
Setting
Landform: Ridges, mountain slopes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and pumice over colluvium derived from tuff breccia;
volcanic ash and pumice over colluvium derived from extrusive igenous rock
Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.7 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 5 inches: Loamy sand
5 to 10 inches: Sandy loam
10 to 24 inches: Very gravelly loam
24 to 60 inches: Extremely gravelly silt loam
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156—Nimue-Rock outcrop complex, 30 to 90 percent slopes
Map Unit Setting
Elevation: 3,100 to 5,500 feet
Mean annual precipitation: 70 to 120 inches
Mean annual air temperature: 39 to 41 degrees F
Frost-free period: 110 to 130 days
Map Unit Composition
Nimue and similar soils: 60 percent
Rock outcrop: 30 percent
Description of Nimue
Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and pumice over colluvium derived from tuff breccia;
volcanic ash and pumice over colluvium derived from extrusive igenous rock
Properties and qualities
Slope: 30 to 90 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.7 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 5 inches: Loamy sand
5 to 10 inches: Sandy loam
10 to 24 inches: Very gravelly loam
24 to 60 inches: Extremely gravelly silt loam
Description of Rock Outcrop
Properties and qualities
Slope: 30 to 90 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Interpretive groups
Land capability (nonirrigated): 8s
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158—Norma loam, 0 to 3 percent slopes
Map Unit Setting
Elevation: 0 to 1,000 feet
Mean annual precipitation: 35 to 60 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 160 to 210 days
Map Unit Composition
Norma and similar soils: 85 percent
Minor components: 5 percent
Description of Norma
Setting
Landform: Depressions, drainageways
Parent material: Alluvium
Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water capacity: Moderate (about 6.8 inches)
Interpretive groups
Land capability (nonirrigated): 5w
Typical profile
0 to 9 inches: Loam
9 to 33 inches: Gravelly loam
33 to 60 inches: Very gravelly sandy loam
Minor Components
Norma, drained
Percent of map unit: 5 percent
Landform: Depressions
Alderwood
Percent of map unit:
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162—Ogarty gravelly loam, 8 to 30 percent slopes
Map Unit Setting
Elevation: 200 to 1,200 feet
Mean annual precipitation: 50 to 70 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 140 to 200 days
Map Unit Composition
Ogarty and similar soils: 100 percent
Description of Ogarty
Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and colluvium and residuum derived from andesite
and tuff breccia
Properties and qualities
Slope: 8 to 30 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.7 inches)
Interpretive groups
Land capability (nonirrigated): 4e
Typical profile
0 to 4 inches: Gravelly loam
4 to 37 inches: Extremely gravelly fine sandy loam
37 to 47 inches: Unweathered bedrock

163—Ogarty gravelly loam, 30 to 65 percent slopes
Map Unit Setting
Elevation: 200 to 1,200 feet
Mean annual precipitation: 50 to 70 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 140 to 200 days
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Map Unit Composition
Ogarty and similar soils: 100 percent
Description of Ogarty
Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and colluvium and residuum derived from andesite
and tuff breccia
Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.7 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 4 inches: Gravelly loam
4 to 37 inches: Extremely gravelly fine sandy loam
37 to 47 inches: Unweathered bedrock

171—Orthents, avalanche chutes-Humods complex, 30 to 100 percent
slopes
Map Unit Setting
Elevation: 1,500 to 5,000 feet
Mean annual precipitation: 80 to 120 inches
Mean annual air temperature: 37 to 45 degrees F
Frost-free period: 80 to 140 days
Map Unit Composition
Orthents, avalanche chutes and similar soils: 70 percent
Humods and similar soils: 30 percent
Description of Orthents, Avalanche Chutes
Setting
Landform: Mountain slopes, avalanche chutes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and colluvium derived from granite
Properties and qualities
Slope: 30 to 99 percent
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Depth to restrictive feature: 20 to 80 inches to lithic bedrock
Drainage class: Well 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 capacity: Very low (about 1.7 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 6 inches: Very cobbly sandy loam
6 to 24 inches: Very cobbly loamy sand
24 to 30 inches: Extremely stony loamy sand
30 to 40 inches: Unweathered bedrock
Description of Humods
Setting
Landform: Mountain slopes, avalanche chutes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and colluvium derived from granite
Properties and qualities
Slope: 30 to 99 percent
Depth to restrictive feature: 20 to 60 inches to lithic bedrock
Drainage class: Well 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 capacity: Very low (about 1.5 inches)
Interpretive groups
Land capability (nonirrigated): 7s
Typical profile
0 to 5 inches: Very gravelly sandy loam
5 to 14 inches: Extremely stony sandy loam
14 to 26 inches: Extremely stony loam
26 to 36 inches: Unweathered bedrock

187—Pilchuck loamy fine sand, 0 to 3 percent slopes
Map Unit Setting
Mean annual precipitation: 35 to 60 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 160 to 210 days
Map Unit Composition
Pilchuck and similar soils: 85 percent
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Minor components: 2 percent
Description of Pilchuck
Setting
Landform: Flood plains
Parent material: Alluvium
Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: About 24 to 48 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water capacity: Low (about 4.0 inches)
Interpretive groups
Land capability (nonirrigated): 4s
Typical profile
0 to 9 inches: Loamy fine sand
9 to 55 inches: Loamy fine sand
55 to 60 inches: Very gravelly sand
Minor Components
Riverwash
Percent of map unit: 2 percent
Landform: Flood plains

196—Playco loamy sand, 8 to 30 percent slopes
Map Unit Setting
Elevation: 2,500 to 3,600 feet
Mean annual precipitation: 75 to 90 inches
Mean annual air temperature: 41 to 43 degrees F
Frost-free period: 110 to 130 days
Map Unit Composition
Playco and similar soils: 100 percent
Description of Playco
Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and pumice over colluvium derived from andesite
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Properties and qualities
Slope: 8 to 30 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.9 inches)
Interpretive groups
Land capability (nonirrigated): 6e
Typical profile
0 to 6 inches: Loamy sand
6 to 10 inches: Sandy loam
10 to 36 inches: Very gravelly loam
36 to 60 inches: Very gravelly loam

197—Playco loamy sand, 30 to 65 percent slopes
Map Unit Setting
Elevation: 2,500 to 3,600 feet
Mean annual precipitation: 75 to 90 inches
Mean annual air temperature: 41 to 43 degrees F
Frost-free period: 110 to 130 days
Map Unit Composition
Playco and similar soils: 100 percent
Description of Playco
Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and pumice over colluvium derived from andesite
Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.9 inches)
Interpretive groups
Land capability (nonirrigated): 7e
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Typical profile
0 to 6 inches: Loamy sand
6 to 10 inches: Sandy loam
10 to 36 inches: Very gravelly loam
36 to 60 inches: Very gravelly loam

198—Playco loamy sand, 65 to 90 percent slopes
Map Unit Setting
Elevation: 2,500 to 3,600 feet
Mean annual precipitation: 75 to 90 inches
Mean annual air temperature: 41 to 43 degrees F
Frost-free period: 110 to 130 days
Map Unit Composition
Playco and similar soils: 100 percent
Description of Playco
Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and pumice over colluvium derived from andesite
Properties and qualities
Slope: 65 to 90 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.9 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 6 inches: Loamy sand
6 to 10 inches: Sandy loam
10 to 36 inches: Very gravelly loam
36 to 60 inches: Very gravelly loam
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200—Playco very gravelly loamy sand, tuff substratum, 30 to 65 percent
slopes
Map Unit Setting
Elevation: 2,500 to 3,600 feet
Mean annual precipitation: 75 to 90 inches
Mean annual air temperature: 41 to 43 degrees F
Frost-free period: 100 to 120 days
Map Unit Composition
Playco and similar soils: 100 percent
Description of Playco
Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and pumice over colluvium derived from tuff breccia
Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.6 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 7 inches: Very gravelly loamy sand
7 to 17 inches: Very gravelly loamy sand
17 to 50 inches: Extremely gravelly sandy loam
50 to 60 inches: Extremely gravelly sandy loam

207—Reggad very cobbly muck, 30 to 90 percent slopes
Map Unit Setting
Elevation: 3,300 to 6,000 feet
Mean annual precipitation: 70 to 120 inches
Mean annual air temperature: 37 to 41 degrees F
Frost-free period: 60 to 110 days
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Map Unit Composition
Reggad and similar soils: 100 percent
Description of Reggad
Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Parent material: Organic material, volcanic ash, pumice and rockfall deposits
Properties and qualities
Slope: 30 to 90 percent
Depth to restrictive feature: More than 80 inches
Drainage class: 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 capacity: Moderate (about 7.6 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 8 inches: Very cobbly muck
8 to 17 inches: Very cobbly muck
17 to 60 inches: Fragmental material

215—Riverwash
Map Unit Composition
Riverwash: 100 percent
Description of Riverwash
Setting
Landform: Flood plains
Parent material: Alluvium
Properties and qualities
Slope: 0 to 2 percent
Depth to water table: About 0 to 24 inches
Frequency of flooding: Frequent
Interpretive groups
Land capability (nonirrigated): 8
Typical profile
0 to 60 inches: Error
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218—Rock outcrop
Map Unit Composition
Rock outcrop: 100 percent
Description of Rock Outcrop
Properties and qualities
Slope: 70 to 99 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Interpretive groups
Land capability (nonirrigated): 8s

222—Rock outcrop-Rubble land-Haywire complex, 45 to 90 percent slopes
Map Unit Setting
Elevation: 1,000 to 6,000 feet
Mean annual precipitation: 36 to 120 inches
Mean annual air temperature: 37 to 54 degrees F
Frost-free period: 90 to 180 days
Map Unit Composition
Rock outcrop: 35 percent
Rubble land: 30 percent
Haywire and similar soils: 25 percent
Description of Rock Outcrop
Properties and qualities
Slope: 45 to 90 percent
Depth to restrictive feature: 0 inches to lithic bedrock
Interpretive groups
Land capability (nonirrigated): 8s
Description of Rubble Land
Interpretive groups
Land capability (nonirrigated): 8s
Typical profile
0 to 60 inches: Fragmental material
Description of Haywire
Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope
Parent material: Volcanic ash and pumice over colluvium derived from igneous rock
and residuum weathered from igneous rock
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Properties and qualities
Slope: 45 to 90 percent
Depth to restrictive feature: 20 to 40 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.6 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 4 inches: Sandy loam
4 to 17 inches: Gravelly loam
17 to 25 inches: Very cobbly loam
25 to 36 inches: Extremely cobbly loam
36 to 46 inches: Unweathered bedrock

224—Rubble land
Map Unit Setting
Elevation: 1,000 to 3,000 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 150 to 180 days
Map Unit Composition
Rubble land: 100 percent
Description of Rubble Land
Interpretive groups
Land capability (nonirrigated): 8s
Typical profile
0 to 60 inches: Fragmental material

227—Sauk silt loam, 0 to 8 percent slopes
Map Unit Setting
Mean annual precipitation: 65 to 90 inches
Mean annual air temperature: 46 to 50 degrees F
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Frost-free period: 160 to 200 days
Map Unit Composition
Sauk and similar soils: 85 percent
Minor components: 3 percent
Description of Sauk
Setting
Landform: Terraces
Parent material: Volcanic ash and alluvium
Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 9.9 inches)
Interpretive groups
Land capability (nonirrigated): 2e
Typical profile
0 to 6 inches: Silt loam
6 to 22 inches: Silt loam
22 to 42 inches: Fine sandy loam
42 to 60 inches: Very gravelly loamy sand
Minor Components
Shalcar
Percent of map unit: 3 percent
Landform: Depressions

231—Seattle muck, 0 to 1 percent slopes
Map Unit Setting
Elevation: 0 to 1,000 feet
Mean annual precipitation: 25 to 50 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 150 to 250 days
Map Unit Composition
Seattle and similar soils: 85 percent
Minor components: 6 percent
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Description of Seattle
Setting
Landform: Depressions, till plains, valleys
Parent material: Herbaceous organic material and woody organic material
Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water capacity: Very high (about 26.9 inches)
Interpretive groups
Land capability (nonirrigated): 5w
Typical profile
0 to 8 inches: Muck
8 to 60 inches: Stratified mucky peat to muck
Minor Components
Puget
Percent of map unit: 2 percent
Landform: Flood plains
Shalcar
Percent of map unit: 2 percent
Landform: Depressions
Seattle, drained
Percent of map unit: 2 percent
Landform: Depressions

236—Si silt loam, 0 to 2 percent slopes
Map Unit Setting
Mean annual precipitation: 70 to 80 inches
Mean annual air temperature: 50 degrees F
Frost-free period: 150 days
Map Unit Composition
Si and similar soils: 100 percent
Description of Si
Setting
Landform: Terraces
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Parent material: Alluvium
Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: About 24 to 48 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water capacity: High (about 10.8 inches)
Interpretive groups
Land capability (nonirrigated): 3w
Typical profile
0 to 11 inches: Silt loam
11 to 22 inches: Silt loam
22 to 60 inches: Stratified fine sandy loam to silt loam

238—Skykomish gravelly sandy loam, 30 to 65 percent slopes
Map Unit Setting
Mean annual precipitation: 60 inches
Mean annual air temperature: 46 degrees F
Frost-free period: 150 days
Map Unit Composition
Skykomish and similar soils: 100 percent
Description of Skykomish
Setting
Landform: Escarpments, terraces
Parent material: Volcanic ash and glacial outwash
Properties and qualities
Slope: 30 to 65 percent
Depth to restrictive feature: More than 80 inches
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 capacity: Low (about 4.0 inches)
Interpretive groups
Land capability (nonirrigated): 7e
Typical profile
0 to 10 inches: Gravelly sandy loam
10 to 15 inches: Very gravelly sandy loam
15 to 60 inches: Extremely gravelly coarse sand
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241—Snoqualmie loamy fine sand, 0 to 8 percent slopes
Map Unit Setting
Elevation: 40 to 1,700 feet
Mean annual precipitation: 50 to 90 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 130 to 180 days
Map Unit Composition
Snoqualmie and similar soils: 85 percent
Minor components: 2 percent
Description of Snoqualmie
Setting
Landform: Terraces
Parent material: Gravelly alluvium
Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)
Depth to water table: About 36 to 60 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water capacity: Very low (about 2.2 inches)
Interpretive groups
Land capability (nonirrigated): 4s
Typical profile
0 to 8 inches: Loamy fine sand
8 to 36 inches: Extremely gravelly coarse sand
36 to 60 inches: Extremely cobbly coarse sand
Minor Components
Riverwash
Percent of map unit: 2 percent
Landform: Flood plains
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254—Tokul gravelly loam, 0 to 6 percent slopes
Map Unit Setting
Mean annual precipitation: 45 to 70 inches
Mean annual air temperature: 48 degrees F
Frost-free period: 140 to 200 days
Map Unit Composition
Tokul and similar soils: 85 percent
Minor components: 3 percent
Description of Tokul
Setting
Landform: Till plains, hillslopes
Landform position (two-dimensional): Footslope
Parent material: Volcanic ash over basal till
Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: 20 to 40 inches to ortstein
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.1 inches)
Interpretive groups
Land capability (nonirrigated): 3w
Typical profile
0 to 3 inches: Gravelly loam
3 to 31 inches: Gravelly loam
31 to 37 inches: Gravelly fine sandy loam
37 to 60 inches: Very gravelly sandy loam
Minor Components
Norma
Percent of map unit: 3 percent
Landform: Depressions
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255—Tokul gravelly loam, 6 to 15 percent slopes
Map Unit Setting
Mean annual precipitation: 45 to 70 inches
Mean annual air temperature: 48 degrees F
Frost-free period: 140 to 200 days
Map Unit Composition
Tokul and similar soils: 85 percent
Minor components: 3 percent
Description of Tokul
Setting
Landform: Hillslopes, till plains
Landform position (two-dimensional): Footslope
Parent material: Volcanic ash over basal till
Properties and qualities
Slope: 6 to 15 percent
Depth to restrictive feature: 20 to 40 inches to ortstein
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.1 inches)
Interpretive groups
Land capability (nonirrigated): 3e
Typical profile
0 to 3 inches: Gravelly loam
3 to 31 inches: Gravelly loam
31 to 37 inches: Gravelly fine sandy loam
37 to 60 inches: Very gravelly sandy loam
Minor Components
Norma
Percent of map unit: 3 percent
Landform: Depressions

55

Custom Soil Resource Report

256—Tokul gravelly loam, 15 to 30 percent slopes
Map Unit Setting
Mean annual precipitation: 45 to 70 inches
Mean annual air temperature: 48 degrees F
Frost-free period: 140 to 200 days
Map Unit Composition
Tokul and similar soils: 85 percent
Minor components: 3 percent
Description of Tokul
Setting
Landform: Till plains, hillslopes
Landform position (two-dimensional): Footslope
Parent material: Volcanic ash over basal till
Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 20 to 40 inches to ortstein
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.1 inches)
Interpretive groups
Land capability (nonirrigated): 4e
Typical profile
0 to 3 inches: Gravelly loam
3 to 31 inches: Gravelly loam
31 to 37 inches: Gravelly fine sandy loam
37 to 60 inches: Very gravelly sandy loam
Minor Components
Norma
Percent of map unit: 3 percent
Landform: Depressions
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285—Water
Map Unit Composition
Water: 100 percent
Description of Water
Setting
Landform: Alluvial cones
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