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1 INTRODUCTION

This Critical Areas Special Study (Study) identifies and assesses regulated critical areas on
sites owned by the Port of Seattle (Port) within the city of SeaTac that are proposed for tree
and vegetation removal performed pursuant to the Seattle-Tacoma International Airport’s
(STTA) Flight Corridor Safety Program (Program). Identified critical areas include wetlands,
streams, and steep slopes. The Study provides identification and characterization, including
functional assessments and/or ratings and supporting documentation, for wetlands, streams,
and associated buffers found within the obstruction management sites. The Study also

provides a geotechnical evaluation assessing stability of identified steep slopes.

The Port intends the results of the Study to be used to support the environmental planning

and review process for the Program.

1.1 Site Location

Within the city of SeaTac (Figure 1), the Port will provide tree and vegetation removal on
flight corridor safety obstructions at sites adjacent to or within the airport operating area.
These sites lie within the boundary formed by State Route (SR) 518 to the north, Des Moines
Memorial Boulevard to the east, just south of S 200th Street to the south, and 28th Avenue to
the east. The sites lie within the Miller Creek or Des Moines Creek drainages.
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2 PROJECT DESCRIPTION
2.1 Background and Purpose

As a condition of the Federal Aviation Administration-issued Airport Operating Certificate
and the Revised Code of Washington (RCW), the Port is required to ensure there are no
obstacles or obstructions on or around STIA that could affect flight corridor safety. The Port
is required to identify and remove obstructions to help ensure safe operation of aircraft

takeoffs and landings; this effort is known as the Program (as earlier defined).

In 2014, the Port conducted its first comprehensive obstruction review to identify
obstructions that extend into, or very near, navigable airspace using Light Detection and
Ranging (LiDAR) remote sensing and imaging technology. This effort identified more than
1,600 potential obstructions, primarily trees or stands of trees within the navigable airspace,
that are located on Port properties, other public properties, and commercial and private lands

in the cities of Burien, SeaTac, and Des Moines.

In 2015, Port prepared a Conceptual Plan (Anchor QEA 2015) to identify alternative
strategies for obstruction management. The Port also completed additional field studies in
2015 and 2016 to verify the location of existing obstructions, as well as to identify potential
obstructions. Potential obstructions were considered trees and vegetation that had the
potential to become obstructions within 5 years. Using the Conceptual Plan and the results
of the field studies, the Port developed an /mplementation Plan (Anchor QEA 2016), which
provides methodologies for removing obstructions, and monitoring to prevent future

encroachment into navigable airspace.

This Study identifies the existing and potential obstructions proposed for removal that are

found within critical areas on Port owned sites in the city of SeaTac.

2.2 Obstruction Locations and Removal Approach

The Implementation Plan provides a detailed description of existing and potential
obstructions on Port sites in the city of SeaTac. The presence of critical areas (wetlands,

wetland buffers, stream buffers, and steep slopes) in proximity to obstructions is also

Critical Areas Special Study April 2016
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Project Description

identified in the /mplementation Plan. This information is discussed in detail in Section 4

(Impact Assessment).

Each site has prescribed methods for obstruction removal and site management within the

Implementation Plan, as well as best management practices (BMPs) that will be applied

during obstruction removal and site treatment. The obstruction management methods

follow a four-step process:

1.

Site preparation: Site preparation activities prior to obstruction removal include
verifying/inspecting site conditions; identifying and installing access barriers, access
routes, and staging areas; identifying and installing erosion and sediment control
measures; and marking obstructions and other features to be removed.

Obstruction removal and material disposal: Obstruction removal methods and
equipment vary depending on site characteristics and the distribution and
characteristics of obstructions within a unit. Tree removal methods include manually
removing trees with a chainsaw or using mechanical means. Material disposal
methods include: leaving material on site with minimal processing or processing into
wood chips/mulch; removing the material and transporting off site for contractor
disposal; or, where material is considered merchantable, removing the material and
transporting it off site for sale.

Site treatment: Site treatment following obstruction removal involves stabilizing soils
using vegetation and, in certain instances, geotechnical methods. Close-out of the
work includes removal of temporary facilities and erosion/sediment control measures,
and cleaning up the site.

Monitoring: Monitoring will occur for 2 years on all sites to ensure revegetation
mitigation measures meet performance standards and resprouting does not lead to
future obstructions. Where necessary, stumps will be treated to control resprouting

and obstruction recurrence.

Critical Areas Special Study April 2016
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3 CRITICAL AREAS IDENTIFICATION AND CHARACTERIZATION
3.1 Methodology

3.1.1 Existing Information Review

The authors reviewed several existing documents to obtain specific information on the site
characteristics of obstruction management sites. These included current wetland and stream
delineation reports consistent with current regulations produced by consultants and owned
by the Port. Spatial data associated with those reports in addition to current aerial
photography and land use attributes were available from the Port’s dynamic Enterprise GIS

information platform.

In addition to the above, other information sources included: SeaTac Municipal Code (SMC),
SeaTac Critical Areas Maps, National Wetland Inventory Map, King County Soil Survey
Map, and King County Critical Areas Maps.

The Study identified three SMC-regulated environmentally critical areas including wetlands,
streams, and steep slopes. No other critical areas were identified per SMC 15.700. The Study
did not identify erosion hazard areas, flood hazard areas, flood fringe areas, zero-rise floodway,
Federal Emergency Management Agency floodway, landslide hazard areas, seismic hazard
areas, critical recharging areas for aquifers used for potable water, or fish and wildlife habitat

conservation areas.

3.1.2 Stream Identification and Characterization

Ecologists flagged the ordinary high water marks (OHWMs; Olson and Stockdale 2008) on
the East Fork Des Moines Creek and mainstem Des Moines Creek within obstruction
management sites. The designation of the OHWMs supports planning efforts for City of
SeaTac review through its Interlocal Agreement with the Port (City of SeaTac and Port of
Seattle 2006), which both parties agreed (in 2016) to extend to 2018.

The method used to determine the OHWM is based on the RCW 90.58.030(2) definition as
follows:
“Ordinary high water mark” on all lakes, streams, and tidal water is that mark

that will be found by examining the bed and banks and ascertaining where the
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Critical Areas Identification and Characterization

presence and action of waters are so common and usual, and so long continued
in all ordinary years, as to mark upon the soil a character distinct from that of
the abutting upland, in respect to vegetation as that condition exists on June 1,
1971, as it may naturally change thereafter, or as it may change thereafter in
accordance with permits issued by a local government or the department:
PROVIDED, That in any area where the ordinary high water mark cannot be
found, the ordinary high water mark adjoining salt water shall be the line of
mean higher high tide and the ordinary high water mark adjoining fresh water
shall be the line of mean high water.

Stream buffer width were determined using the City of SeaTac’s critical area maps and SMC.

3.1.3 Wetland Identification and Characterization

Current wetland delineation and functional assessments have been conducted by Port
consultants within the past 5 years. The 2012 wetland redelineation report (ESA Associates
2013) and the 2015 South Aviation Support Area delineation report document wetland
boundaries, their level of function, and the associated regulatory buffers. Wetland and

buffers are mapped and available on the Port’s Enterprise GIS user interface.

During delineation efforts, ecologists sequentially numbered flagging along the wetland
boundaries. The delineation followed the Routine Methodology as specified in the
Washington State Wetland Identification and Delineation Manual (Ecology 1997), the
Corps of Engineers Wetland Delineation Manual (Environmental Laboratory 1987), and the
Interim Regional Supplement to the Corps of Engineers Wetland Delineation Manual:
Western Mountains, Valley, and Coast Region (USACE 2008). All these manuals define
wetlands as follows:
Those areas that are inundated or saturated by surface or groundwater at a
frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life
in saturated soil conditions. Wetlands generally include swamps, marshes,

bogs, and similar areas.

Critical Areas Special Study April 2016
Flight Corridor Safety Program 5 130003-01.21



Critical Areas Identification and Characterization

3.1.3.1 Vegetation

Hydrophytic vegetation consists of those plant species that readily grow in water, soil, or
other substrates, which at least periodically lack oxygen in the root zone due to saturation or
inundation (Table 3.1-1). The hydrophytic vegetation criterion is met when more than 50%
of the dominant species are hydrophytic, based on the wetland plant species indicator status
from the Region 9 section of the National List of Plant Species That Occur in Wetlands
(Reed 1988; Reed et al. 1993). The plant list separates vascular plants into five basic groups
by their wetland indicator status, which is based on the frequency of occurrence of each

species in a wetland. The indicator status rating system is summarized in Table 3.1-1.

Table 3.1-1
Wetland Plant Indicator Status

Indicator Status Definition

Plants that almost always occur in wetlands under natural conditions;
Obligate Wetland Plants estimated probability of species occurring in wetlands is greater than 99%
under natural conditions

Facultative Wetland Plants Plants that usually occur in wetlands; estimated probability 67% to 99%

Plants that are equally likely to occur in wetlands or non- wetlands;

Facultative Plants estimated probability of 34% to 66% to be found in wetlands

Plants that usually occur in non-wetlands; estimated probability of 1% to

Facultative Upland Plants 33% to be found in wetlands

Plants that almost always occur in non-wetlands; estimated probability of

Obligate Upland occurring in wetlands is less than 1%

Plant species were identified using several standard taxonomic references (Cooke 1997;
Hitchcock and Cronquist 1973; Pojar and MacKinnon 1994). Dominant plant species were
determined by the 50/20 rule as defined in the Washington State Wetland Identification and
Delineation Manual (Ecology 1997):

Dominant plants species are those species in each stratum [tree, shrub, vine,

herb] that when ranked in descending order of abundance [percent aerial

coverage/ and cumulatively totaled, immediately exceed 50 percent of the total

dominance measure for that stratum, plus any additional plant species

comprising 20 percent or more of the total dominance measure for that

Stratum.
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Other indicators of hydrophytic vegetation include (in decreasing order of reliability): visual
observation of plant species growing in areas of prolonged inundation and/or soil saturation;
morphological adaptations to wetland conditions; technical literature references; and

physiological and reproductive adaptations to wetland conditions (Ecology 1997).

Plants live in relatively homogeneous and predictable species assemblages called
communities. Plant communities on the site were identified according to a classification
system developed by the U.S. Fish and Wildlife Service (Cowardin et al. 1979). The
Cowardin Community Classification System is based on vegetation, hydrology, and substrate

(soil) characteristics.

For each data plot, plant species were recorded and their percent aerial coverage was
estimated, then the percent aerial coverage was used to determine the dominant species.
Vegetation was also sampled at regular intervals along, within, and outside the wetland

boundaries for delineation purposes.

3.1.3.2 Soils

The presence of hydric soils is the second parameter required for wetland determination.
Hydric soil is defined as “... a soil that formed under conditions of saturation, flooding, or
ponding long enough during the growing season to develop anaerobic conditions in the
upper part” (Ecology 1997). The anaerobic conditions that result from biotic activity in soils
saturated for longer than 2 weeks (generally) cause specific, recognizable changes to the soil.
Prolonged anaerobic conditions result in a chemical environment where some soil
components, such as iron and manganese, become reduced. Reduction of these minerals

results in field indicators in the soil such as redoximorphic features and gleying.

Redoximorphic features are spots or blotches of color occurring within the soil matrix of a
contrasting color. Redoximorphic features usually result from alternating anaerobic and
aerobic soil conditions. Biotic activity in the saturated soils causes the iron and manganese to
become reduced; drying of the soils creates aerobic conditions which lead to the oxidation of
the minerals. Movement of the reduced minerals into concentrated zones in the matrix

causes the accumulation of colors (redox features) and leaches the surrounding soils of the

Critical Areas Special Study April 2016
Flight Corridor Safety Program 7 130003-01.21



Critical Areas Identification and Characterization

trace minerals, causing zones of depletion, where the soils are depleted of color. Gleying
occurs under long-term anaerobic conditions; it is the result of leaching of the reduced iron
from the soils leaving the matrix completely depleted of color. Gleyed soils are

predominantly neutral gray in color, although they are sometimes greenish or blue-gray.

Soil colors (hue, value, and chroma) were determined using Munsell Soil Color Charts
(Gretag Macbeth 2000). Munsell colors are recorded as hue value/chroma (e.g., 10YR 4/1).
Hydric soil indicators include: organic soils, gleyed soils; soils with redoximorphic features

and a matrix chroma of 2 or less; and soils with a matrix chroma of 1 (Ecology 1997).

Biologists sampled soils in each data plot to a depth of 16 to 20 inches, examining and
characterizing hydric indicators immediately below the A-horizon or at 10 inches,

whichever was shallower (Ecology 1997).

3.1.3.3 Hydrology

Wetland hydrology, or the presence of water, is the third parameter required for wetland
determination (Ecology 1997). Although direct observations of hydrology are often limited
during the dry season, indicators may be present throughout the year. Indicators for wetland
hydrology include recorded data, and field data such as visual observation of inundation or
saturation; watermarks; drift lines; sediment deposits; and drainage patterns. Guidelines for

duration of inundation and/or soil saturation are based on the growing season.

Growing season is defined as “the portion of the year when soil temperatures at 19.7 inches
below the soil surface are higher than biologic zero” (Environmental Laboratory 1987). For
ease of determination this period can be approximated by the number of frost-free days. For
the Pacific Northwest, inundation or saturation to the surface for at least 12.5% of the
growing season is the criteria used to establish wetland hydrology, although areas with
shorter periods of surface saturation may also qualify as wetland. Based on the typical
growing season for the lowlands of King County, the project area should have at least 21 days
of continuous inundation or saturation within 12 inches of the surface during the growing

season to meet the criteria for wetland hydrology.
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Observations of hydrology indicators were made in and around the soil pit of each plot. The
level of inundation above the soil surface, or the depth to saturation below the soil surface
was recorded. Other visual indicators of hydrology such as sediment deposits, water-stained
leaves, and oxidized root channels (rhizospheres) were noted. Hydrology indicators were
also examined at regular intervals along, within, and outside the wetland boundaries for

delineation purposes.

3.1.4 Wetland Functional Assessment and Wetland Ratings

Wetlands perform various functions such as purifying water, minimizing shoreline erosion,
controlling flood and stormwater, exchanging groundwater, providing wildlife and plant
habitat, providing food chain support and nutrient cycling, and offering opportunities for

education and recreation (Hruby et al. 1999).

The wetland and buffer functions were assessed using the methodology and rating form from
the Washington State Wetland Rating System for Western Washington (Hruby 2014). The
methodology is based on Methods for Assessing Wetlands Functions, Volume I: Riverine and
Depressional Wetlands in the Lowlands of Western Washington, Parts I and 2(Hruby et al. 1999).

The methodology relies on indicators of functions to assess potential performance and the
opportunity to perform the function, rather than direct measurements of functions.
Indicators are characteristics of the wetland or its surrounding area that can be correlated to
a specific function. For example, rather than trying to sample aquatic mammals directly, the
presence of steep banks in the wetland can be used as an indicator of the suitability of the
wetland habitat for aquatic mammals. The rating system assesses both the potential and
opportunity to perform three general categories of functions: Water Quality, Hydrology, and
Habitat. Using 2014 updated guidance from the Washington State Department of Ecology
(Ecology 2015), numeric values from the rating forms were assigned qualitative function

values of high, moderate, and low.

3.1.4.1 Water Quality

Wetlands can improve water quality by filtering out sediment, some of which may have

adsorbed contaminants. Sediment deposition may occur by adhesion to vegetation and by
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settling from low velocity or standing water. A wetland’s potential to remove sediment is

motivated by water’s residence time in the wetland and the type and density of vegetation.

Wetlands also improve water quality by filtering out excess nutrients and toxic chemicals,
which can occur through adhesion to clay particles and organic soil components as well as by
vegetative uptake and filtration. The capacity of a wetland to purify water is based on a
number of factors, including the residence time of the water, presence of clay or organic

soils, and the type and density of vegetation.

A wetland’s potential for water quality improvement is based on sediment or pollutants
entering the wetland that would otherwise reduce water quality in streams, lakes or
groundwater downgradient from the wetland. Sources for sediment and pollutants include,
but are not limited to, untreated stormwater, grazing, agricultural activities, development,

and airplanes.

3.1.4.2 Hydrology

Wetlands can attenuate stormflow and reduce flooding by slowing and/or storing
floodwaters. During high rainfall events, water can be stored in wetlands and released
slowly over time, thereby reducing the volume of water downstream during the time of peak
flooding, a particularly important function in urbanizing areas. The ability of a particular
wetland to reduce flooding is dependent on its position in the watershed, size, shape, outlet

configuration, and connectivity to adjacent aquatic systems.

Vegetation in wetlands serves to anchor soil and filter out sediments that are suspended by
water. Riparian wetlands containing streams or other flowing water stabilizing banks and
prevent erosion by decreasing erosional energy and increasing soil cohesion. The ability of a
wetland to reduce erosion is primarily dependent on the characteristics of the vegetation,
with dense woody vegetation being the most effective. This function is not significant in

low-flow areas such as depressional wetlands.

The opportunity for a wetland to perform these functions depends on position in the
landscape, presence of a river or stream, and presence of downstream resources (human

structures and activities or natural resources) that can be damaged by flooding.
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3.1.4.3 Habitat

The habitat functional assessment indicates the number and type of habitat niches available
to flora and fauna by identifying the presence of hydrologic regimes required for certain
aquatic species life histories, flora diversity, habitat interspersion, unique habitat features
(e.g., snags and large woody debris), beaver denning areas, and thin-stemmed vegetation for

amphibian eggs, buffer condition, habitat connectivity, and position in the watershed.

3.1.5 Steep Slopes Identification and Characterization

Critical areas on Port property that are noted as “steep slope[s]” are defined as a slope at 40%
(approximately 22 degrees) or greater inclination (SMC 15.700.015). From a geotechnical
standpoint, obstructions (i.e., trees) that may require geotechnical review are generally those

within steep slope areas, or near the crest or toe of a steep slope.

Soil slopes are susceptible to failure if the driving forces (forces applied to the slope) are
greater than the resisting forces (soil strength and/or engineered stabilizing measures).
Typically, obstruction removal would result in decreasing the load that the slope has to
support and, therefore, improving stability. However, when the obstructions are trees,
deep-rooted vegetation locally increases the stability of a slope through rooting, and surface
vegetation reduces soil erosion. Because complete removal of trees and their roots could
potentially reduce the stability of slopes, both partial and complete tree removal were

considered, as well as other remedial measures.

3.1.5.1 Geotechnical Evaluation

Anchor QEA geotechnical engineers conducted a desktop review of preliminary obstruction
locations provided by the Port (October 2015) to identify mapped steep slopes containing

obstructions. At these locations, staff collected the following information:

e Relative location of the obstruction on the slope (i.e., at the top of slope, on sloping
ground, or at the bottom of a slope)

e Slope angle

The desktop review narrowed down site locations, which merited further investigation due

to the presence of obstructions within steep slope areas. An Anchor QEA geotechnical
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engineer conducted a site visit on October 22, 2015, to gather further information on the

areas of interest. The site visit sought to identify the following conditions:

e Evidence of historical landslides or ongoing slope movement as indicated by tree tilting
e Evidence of potentially unstable soils as indicated by the presence of scarps, tension

cracks, or other indications of slide zones

Appendix D provides additional information on the geotechnical evaluation.

3.1.6 City of SeaTac Critical Area Buffers

The following summarizes buffer setback requirements for streams, wetlands, and steep
slopes per SMC 15.700.180.

Table 3.1-2
City of SeaTac Buffer Setback Requirements
Resource Category Setback Requirement
Class | 100 feet
Wetlands Class Il 50 feet
Class Il 35 feet
Class 1 100 feet
Class 2 with salmonids 100 feet
Streams Class 2 50 feet
Class 3 25 feet
Steep Slopes Slopes 40% or greater 50 feet from top, toe, or side of slope

3.1.6.1 Streams
SMC 15.700.015 denotes buffer widths for class 1, 2, and 3 streams as follows:

A. Class 1 streams, only including streams inventoried as ‘Shorelines of the State”
under the adopted Shoreline Master Program, pursuant to Chapter 90.58 RCW
B. Class 2 streams, only including streams smaller than Class 1 streams which
flow year-round during years of normal rainfall or those which are used by
salmonids; and

C. Class 3 streams, only including streams which are intermittent or ephemeral

during years of normal rainfall and which are not used by salmonids.
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3.1.6.2 Wetlands

For wetlands, SMC assigns buffer setback based on wetland classes I, II, and III.
SMC 15.700.015 defines wetland classes as follows:

1. Class I Wetland. Only includes wetlands assigned the Unigue/Outstanding
#1 rating in the 1983 King County Wetlands Inventory (or the most recent
City inventory) or which meet any of the following criteria:

a. Are wetlands which have present species listed by the Federal or State
government as endangered or threatened or outstanding actual habitat
for those;

b. Are wetlands which have forty percent (40%) to sixty percent (60%)
permanent open water in dispersed patches with two (2) or more
classes of vegetation;

c. Are wetlands equal to or greater than ten (10) acres in size and have
three (3) or more wetland classes, one of which is open water;

d. Are wetlands which have present plant associations of infrequent
occurrence;

e. Spaghnum or peat wetlands; or

£ Forested wetlands equal to or greater than one (1) acre in size.

2. Class II Wetland. Only includes wetlands assigned the Significant #2 rating
in the 1983 King County Wetlands Inventory (or the most recent City
inventory) or which meet any of the following criteria:

a. Are wetlands greater than one (1) acre in size; or

b. Are wetlands equal to or less than one (1) acre in size and have three
(3) or more wetland classes; or

c. Are forested wetlands less than one (1) acre in size but are larger than
two thousand five hundred (2,500) square feet; or

d. Are wetlands which have present heron rookeries or raptor nesting trees.

3. Class III Wetland. Only includes wetlands assigned the Lesser Concern #3

rating in the 1983 King County Wetlands Inventory (or most recent City
inventory) or which are wetlands equal to or less than one (1) acre in size
and have two (2) or fewer wetland classes. This does not include drainage
ditches used as part of an approved public storm drainage system that may

support wetland vegetation or retention/detention systems.
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3.1.6.3 Steep Slopes

“Steep Slope Hazard Areas” are defined by SMC 15.700.015 as follows:
Those areas in the City on slopes of forty percent (40%) or greater within a
vertical elevation change of at least ten (10) feet. A slope is delineated by
establishing its toe and top, and is measured by averaging the inclination over

at least ten (10) feet of vertical relief.
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3.2 Results

Table 3.2-1 summarizes the critical areas identified on obstruction management sites on Port
property within the city of SeaTac (Figure 2). Additional wetlands are located within Site P-
3b (Wetlands 52a, 52¢, 55, G5, G6, G7, and DMC2). However, these wetlands are not rated
or further described as part of this Study because there is no proposed tree removal within

100 feet of the wetland boundary (100 feet is the maximum possible wetland buffer distance).

Table 3.2-1
Rating and Buffer Width for Impacted Critical Areas’

2014 State Local Rating City of SeaTac
Resource Site Ecology Rating (City of SeaTac) Buffer Width (feet)
Wetlands
3 P-1 1] 11 35
39 P-2 1] Il 35
443 P-2 Il ] 50
28 P-3a I I 100
IWSa-b P-3a 1] ] 50
52b P-3b 1] 1l 35
G4 P-3b 1] 1] 35
G12 P-3b I I 50
Streams
Des Moines Creek | P-3b Not Applicable Class 2 Wit.hOUt 50
salmonid
P-1, P-2, P-33, )
Steep Slopes P-3b, P-5 Not Applicable NA 50

Note:

1. Additional wetlands on Site P-3b (Wetlands G5, G6, G7, 52a, 52c, 55, and DMC2) were identified; however, no
obstruction removal and/or resulting impacts are proposed within 100 feet of these wetlands. Subsequently,
these wetlands are not characterized as part of this Study.

3.2.1 Streams
3.2.1.1 Des Moines Creek

East Fork Des Moines Creek originates from Bow Lake east of STIA facilities. Leaving
Bow Lake, the creek passes into a culvert that outfalls onto Port property just west of

28th Avenue. The stream passes through three culverts before entering Site P-3b (Figure 2).

Critical Areas Special Study April 2016
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Within Site P-3b, the stream contains an in-line stormwater detention facility called

Tyee Pond. The creek’s riparian corridor includes approximately 50 feet of medium-sized
hardwood forest bordered by grass golf course areas. At the downstream end of Tyee Pond, a
control structure directs base flow through a pipe downstream to the confluence with the
West Fork Des Moines Creek, while storm flows are redirected through pipes to the regional
detention facility (RDF) and Puget Sound. West Fork Des Moines Creek, in this area, is

flooded during storm events.

The East Fork Des Moines Creek is designated as a Class 2 stream with unknown salmonid
use. However, the outlet control diversion at the downstream end of Tyee Pond is a known
full passage barrier, so anadromous salmonids do not access the stream habitat within

Site P-3b. City regulations denote a 50-foot buffer on the stream (City of SeaTac 2016).

Resident cutthroat trout access open sections of East Fork Des Moines Creek.

3.2.2 Wetlands

As shown in Table 3.2-2, the obstruction management sites contain eight wetlands where
tree removal may occur within 100 feet of the wetland boundary. These wetlands have been
delineated within the previous 5 years as part of a separate project. The 1997 STIA Master
Plan Update (MPU) required all wetlands adjacent to the third runway (including all
wetlands in this Study) to be redelineated in 2013 (ESA Associates 2013). In addition, a
natural resource site assessment on a portion of the former Tyee Valley Golf Course,
bounding the south end of the airport runways, was completed to support STIA planning and
development (ESA Associates 2015).

Table 3.2-2 provides a summary of the wetland size and classification; the following sections
provide additional information. Appendix B contains wetland delineation field sheets and

rating forms.
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Table 3.2-2
Wetland Classification Summary

Wetland Site Wetland Size (acres) Cowardin Class” HGM Class®

3 P-1 0.48 PFO Slope

39 P-2 1.73 PFO/PSS Slope

443 P-2 3.01 PFO Slope

28 P-3a 29.64 PSS Depressional
IWSa-b P-3a 1.09 PFO Slope

52b P-3b 0.80 PFO Slope

G4 P-3b 0.03 PEM Slope

G12 P-3b 0.46 PFO/PSS/PEM Slope/Depressional

Notes:

a. PFO: Palustrine forest; PSS: Palustrine scrub-shrub; PEM: Palustrine emergent (Cowardin et al. 1979)
b. HGM: Hydrogeomorphic Class (Brinson 1993)

3.2.2.1 Wetland 3
The 1997 MPU required Wetland 3 to be redelineated in 2012 (ESA Associates 2013).

Wetland 3 is a slope wetland containing drainage features that rarely flood. The wetland is
palustrine forested wetland located at the toe of a steep slope rising to the east. The wetland
marks the easternmost extent of the Lake Reba detention facility and associated wetland
complex. While no obstructions will be removed within the wetland or its buffer, the
wetland is characterized here to confirm the regulatory buffer width and note the

requirement to integrate its protection into site planning and construction practices.

Hydrology: Wetland hydrology indicators observed in Wetland 3 included a high water table
and soil saturation at the surface. Groundwater seepage from the slopes appears to be the
primary source of hydrology. Indicators suggest drainage swales are unlikely to provide

significant or frequent overbank flooding.

Soils: Soils sampled in Wetland 3 consisted of sandy loam. Sampled soils met hydric soil
criterion F3 (Depleted Matrix). Redox features are likely due to the very wet nature of the

wetland, but soil saturation during the site visit made direct observation difficult.
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Vegetation: Wetland 3 contains a palustrine forest community, with mature red alder and
black cottonwood providing dominant cover. The understory is composed of salmonberry

with dominant giant horsetail and common horsetail groundcover.

Buffer Conditions: The buffer to the east and west contains a steep fill slope with dominant
black cottonwood and alder cover. Invasive species such as Himalayan blackberry and
English ivy are common in the understory. The western buffer extends approximately

15 feet, before meeting a gravel access road used to maintain runway light towers

(i.e., approach lighting system with flashing lights [ALSF]). The northern buffer is intact for
approximately 100 feet, where it is bounded by SR 518.

3.2.2.2 Wetland 39

The Port redelineated Wetland 39 in 2013 (ESA Associates 2013) as required by the 1997
MPU U.S. Clean Water Act 401/404 Permit. Wetland 39 is a large slope wetland located in
Site P-2, west of STTA between the runways and SR 509/Des Moines Memorial Boulevard.
While no obstructions will be removed within the wetland or its buffer, the wetland is
characterized here to confirm the regulatory buffer width and note the requirement to

integrate its protection into site planning and construction practices.

Wetland 39 is a slope wetland with a mix of palustrine scrub-shrub and palustrine forest

communities, with an unconstricted outlet flowing via a ditch to Miller Creek.

Hydrology: Wetland hydrology indicators observed in Wetland 39 included soil saturation at
the surface. At the time of delineation in April 2013, the ground was saturated at the
surface, and seeps were visible within 10 feet of the dataplot, indicating groundwater is the
primary source of hydrology. The wetland drains into Miller Creek via a ditch near its

downslope terminus.

Soils: Soils sampled in Wetland 39 consisted of clay loam and silty clay. Sampled soils met
hydric soil criterion A11 (Depleted Below Dark Surface). The wetland interior contains
significant deposits. The presence of organic soils, which develop over time, indicates the

area has not been cleared or otherwise disturbed for some decades.
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Vegetation: Wetland 39 is a palustrine forested wetland with a pocket of scrub-shrub
dominated by Himalayan blackberry in the middle of the wetland. The forested areas have
complex canopy structure with shrub and emergent understory. The tree canopy dominated
by red alder with other species such as Oregon ash and Babylon willow occurring.
Himalayan blackberry is the dominant shrub, and common herbaceous species include giant

horsetail and lady fern.

Buffer Conditions: The buffer is predominately vegetated with upland forested and an invasive
understory dominated by Himalayan blackberry. The road accessing the Port’s west side office

runs through the buffer, which also contains some pockets of disturbed vegetation.

3.2.2.3 Wetland 44a

The Port redelineated Wetland 44a in 2013 (ESA Associates 2013) as required by the

1997 MPU U.S. Clean Water Act 401/404 Permit. Wetland 44a is a large slope wetland lying
west of STIA between the runways and SR 509. Site P-2 abuts and includes a portion of
Wetland 44 to the north. The wetland is primarily palustrine forest with pockets of

scrub-shrub willow cover. The wetland drains directly into the headwaters of Walker Creek.

Hydrology: Wetland hydrology indicators observed in Wetland 44a included soil saturation
at the surface. At the time of delineation in April 2013, groundwater near the wetland
boundary was 16 inches below the surface. Groundwater expressing from a series of seeps is

the primary source of hydrology. The wetland drains into the headwaters of Walker Creek.

Soils: Soils sampled in Wetland 44a consisted of silty and sandy loams with a high organic
content. Sampled soils met hydric soil criterion F3 (Depleted Matrix). The wetland interior
contains significant deposits. The presence of organic soils, which develop over time,

indicates the area has not been cleared or otherwise disturbed for some decades.

Vegetation: Wetland 44a is a palustrine forest wetland with complex canopy structure that
includes tall and short shrubs as well as substantial emergent cover. The tree canopy consists
primarily of red alder with subdominant black cottonwood and Pacific willow. Salmonberry

is the dominant shrub, but willow and vine maple are also present. Invasive Himalayan
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blackberry is also common. A diversity of common herbaceous species exist in the wetland,

including giant horsetail, false lily of the valley, lady fern, and western skunk cabbage.

Buffer Conditions: The buffer is mostly forested with an invasive understory with an
understory dominated by Himalayan blackberry and English ivy. Small areas of SR 509 and
STIA’s third runway also extend slightly into the buffer.

3.2.24 Wetland 28
The 1997 MPU required Wetland 28 to be redelineated in 2012 (ESA Associates 2013).

Wetland 28 is a depressional wetland the downslope portion of which comprises the

Des Moines Creek Basin RDF and mitigation area. Wetland discharge is controlled by an
engineered outlet that facilitates stormwater detention, and the RDF was planted in 2007
with wetland scrub-shrub vegetation. The action area for this wetland lies upslope of the
RDF, where the wetland transitions to a predominately palustrine forest and palustrine shrub
condition. The information provided herein is specific to the wetland area where impacts

are planned to occur upslope of the RDF.

Hydrology: Wetland hydrology indicators observed in Wetland 28 included a high water
table and soil saturation at the surface. Shallow groundwater is the primary source of
hydrology, but the wetland also experiences significant flooding. Secondary indicators

include the wetlands geomorphic position in an area managed for flooding.

Soils: Soils sampled in Wetland 28 consisted of sandy loam. Sampled soils met hydric soil
criteria A4 (Hydrogen sulfide) and F3 (Depleted Matrix). Mucky soil is present in the

wetland interior.

Vegetation: Wetland 28 is a mix of palustrine scrub-shrub and palustrine forest. Mitigation

plantings were installed in the RDF to develop a palustrine shrub community.

Buffer Conditions: Upslope of the RDF, Wetland 28 includes a 50-foot vegetated buffer
dominated by alder and cottonwood to the east and alder/cottonwood, blackberry and

hydroseed grasses on the east side. Beyond 50 feet, the wetland is bounded by airport land
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uses, including the center airport runway to the east and STIA’s Industrial Waste Treatment

Plant (IWTP) lagoon to the west.

3.2.2.5 Wetland IWSa-b

The 1997 MPU required Wetland IWSa-b to be redelineated in 2013 (ESA Associates 2013).
Wetland IWSa-b is a palustrine forested wetland located at the north end of the IWTP
lagoon. The wetland is split by a gravel road, which is used to access ALSF towers. Tower
maintenance includes routine vegetation clearing in a portion of the wetland; thus, the
wetland remains in a disturbed state. While no obstructions will be removed within the
wetland or its buffer, the wetland is characterized here to confirm the regulatory buffer
width and note the requirement to integrate its protection into site planning and

construction practices.

Hydrology: At the time of delineation in March 2015, hydrology indicators in
Wetland IWSa-b included soils saturated at the surface and a high water table ranging from

5 to 10 inches below the surface, depending on the wetland lobe observed.

Soils: Soils in Wetland IWSa-b were predominately sandy loam with one horizon containing
a clay component. Soils met hydric soil criteria F3 (Depleted Matrix) and F6 (Redox Dark

Surface).

Vegetation: Wetland vegetation is disturbed due to semi-annual vegetation maintenance for
the ALSF light towers. Forested areas in the wetland are predominately red alder with a
small number of non-native birch and a shrub understory, composed of Indian plum,
hardhack, and non-native Himalayan blackberry. A portion of the western lobe is mowed
regularly underneath the ALSF structure and predominately contains slough sedge, with
low-growing willow as typical understory cover in forest and shrub areas. Common rush

and grasses make up the emergent cover, which is interspersed with blackberry.

Buffer Conditions: Wetland IWSa-b occurs within the IWTP lagoon site, and the buffer is
correspondingly disturbed. Features within the buffer include the ALSF access road
partitioning the wetland, staging areas, and the lagoon access road. Vegetated areas of the

buffer include some alder, willow, and disturbance regime species such as birch, Himalayan
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blackberry, and Scotch broom. The area appears to have been hydroseeded and has a

substantial amount of grass.

3.2.2.6 Wetland 52b
ESA Associates (2015) delineated Wetland 52b in May 2015 as part of a site assessment at the old

Tyee Valley Golf Course. Wetland 52b is a slope wetland with a riverine component located in
the eastern portion of Site P-3b, on the former Tyee Valley Golf Course. The wetland lies in the
transition area between an old golf course fairway, and the East Fork Des Moines Creek drains

through it. The wetland is forested and has remained undisturbed since 2014.

Hydrology: Wetland hydrology indicators observed in Wetland 52b included a high water
table and soil saturation at the surface. Groundwater seepage from the slopes appears to be
the primary source of hydrology. The stream is incised and likely provides overbank

flooding to the adjacent wetland only during winter or spring storms.

Soils: Soils sampled in Wetland 52b consisted of sandy and gravelly loam and loamy sand
with a high organic content. Sampled soils met hydric soil criteria A4 (Hydrogen Sulfide),
F1 (Loamy Mucky Mineral), F2 (Loamy Gleyed Matrix), and S4 (Sandy Gleyed Matrix). The
presence of organic soils, which develop over time, indicates the area has not been cleared or

otherwise disturbed for some decades.

Vegetation: Wetland 52b contains a palustrine forested community dominated by young red
alder trees near the stream; understory species were largely herbaceous and generally sparse.
Upslope of the stream, Wetland 52b had an emergent community dominated by giant

horsetail.

Buffer Conditions: The Wetland 52b buffer is comprised primarily of golf course operating
area, including golf cart paths and fairways to the north, east, and south. To the west, the
buffer includes the East Fork Des Moines and its 50-foot forested riparian corridor bounded
by another former golf course fairway. Fairways continue to be mowed to minimize forage

for avian wildlife dangerous to flight safety.
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3.2.2.7 Wetland G4

ESA Associates delineated Wetland G4 in May 2015 as part of a site assessment at the old
Tyee Valley Golf Course (ESA Associates 2015). The slope wetland is located in the
northeastern portion of Site P-3b, on the former Tyee Valley Golf Course (Figure 5). The
wetland lies in the transition area between an old golf course fairway and East Fork Des
Moines Creek, and has been subject to disturbance from golf course play. The wetland has
been undisturbed since 2014. While no obstructions will be removed within the wetland or
its buffer, the wetland is characterized here to confirm the regulatory buffer width and note

the requirement to integrate its protection into site planning and construction practices.

Hydrology: Wetland G4 is supported by a seasonally high groundwater table. Site
observations made in May 2013 (ESA Associates 2013) indicated the wetland contained soils
saturated to the surface. Groundwater was not observed in June 2014, indicating the

hydroperiod is seasonal.

Soils: Wetland G4 had mineral soils (sandy loam) meeting hydric soils criterion F6 (Redox
Dark Surface).

Vegetation: Wetland G4 contains palustrine emergent communities. At the time of the
delineation, Wetland G4 was unmowed and dominated by introduced grasses, such as tall

fescue, velvetgrass, and bentgrass, as well as creeping buttercup.

Buffer Conditions: A narrow (15- to 30-foot-wide) upland forest and shrub buffer is present
along the western side of Wetland G4. While this upland buffer is dominated by Himalayan
blackberry and provides limited habitat function, it is adjacent to the forested riparian
corridor of Des Moines Creek, and therefore may be used by birds or small mammals as part

of larger foraging areas.

3.2.2.8 Wetland G12

ESA Associates (2015) delineated Wetland G12 in May 2015 as part of a site assessment at the
old Tyee Valley Golf Course. Wetland G12 is a slope wetland located in the northern

portion of Site P-3b. The wetland extends into an old golf course fairway but also
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encompasses a portion of the slope between the old golf course and the runway access road.

The wetland also includes a linear depression (ditched area) along the toe of the slope.

Hydrology: At the time of delineation in March 2015, hydrology indicators in Wetland G12
included soils saturated at the surface and a high water table in the slope portion of the
wetland. The lower portion of the wetland, at the toe of the slope, appears to have been
ditched at some time in the past and drains to a manhole at the south end of the wetland.

Surface water several inches deep was present in the ditched area during the delineation.

Soils: Soils in Wetland G12 were variable in texture and appeared to have been disturbed in
the past, based on the presence of mixed matrix colors on the slope and what appeared to be
fill material for the former golf course. Wetland G12 soils met hydric soil criteria F2 (Loamy
Gleyed Matrix) and S4 (Sandy Gleyed Matrix).

Vegetation: Wetland G12 contains palustrine forested, scrub-shrub, and emergent
communities. The forested area, located on the slope, is dominated by red alder.
Scrub-shrub areas contained willow (also on the slope) and Himalayan blackberry along the
ditched portion of the wetland. Emergent areas were located near the base of the slope, east
of the ditch and within the former golf course. Introduced grasses such as bentgrass were

dominant in the emergent community.

Buffer Conditions: The buffer adjacent to the lower (eastern) part of Wetland G12 is part of
the former golf course fairway and continues to be mowed by STIA to minimize wildlife
attraction. The upslope (western) part of the wetland has a forested buffer, approximately

50 feet wide, adjacent to STIA’s runway access road.

3.2.3 Wetland Functional Assessment

Wetland and buffer functions were assessed using the methodology and rating form from the
Washington State Wetland Rating System for Western Washington (Hruby 2014). Functions
are grouped by hydrology, water quality, and habitat, and each group is assigned high,
medium, or low rating for site potential, landscape, potential, and value to society. Table 3.2-3

summarizes the wetland functions and subsequent ratings for wetlands identified on Port sites.
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3.2.3.1 Water Quality

Most wetlands score “Medium” for Site Potential and Landscape Potential, which reflects the
undisturbed vegetated condition in an urban landscape that contains numerous sources of
pollutants. Wetland 52b received a “Low” rating because it lack substantial emergent cover
for nutrient uptake and organic soil for adsorption. All wetlands score “High” for Value
because they exist in an urbanized environment with significant downstream water quality

impairment.

3.2.3.2 Hydrology

Hydrologic function is relatively variable across wetlands. Most wetlands scored “Medium”
for Site Potential. Wetlands 52b and IWSa-b scored “Low” for Site Potential because they
are predominately slope wetlands that do not impound water. Landscape Potential for
Hydrology varied tremendously depending on Hydrogeomorphic Class type and position in
the watershed. Depressional and riverine wetlands located high in the watershed have
relatively higher function than slope wetlands located farther downstream in the watershed.
All wetlands except Wetland 3 scored “High” for Value because they exist in an urbanized

watershed in which wetlands play a large functional role.

3.2.3.3 Habitat

Habitat function is generally low for Site Potential and Landscape Potential because most of
the wetlands typically do not have significant areas of contiguous habitat, and available

non-contiguous habitat is highly disturbed by urban development.
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Table 3.2-3

Wetland Functional Assessment and Ecology Wetland Category Summary

Functions
Water Quality Hydrology Habitat Ecology
Site Landscape Site Landscape Site Landscape Functional | Wetland
Wetland | Site | Potential | Potential Value | Potential | Potential Value Potential | Potential | Value Score Category
3 P-1 M M H M M M M M M 18 1]
39 P-2 L M H M H L M H 19 1]
443 P-2 M M H M M H M L H 20 Il
28 P-3a H H H H H H H L M 24 |
IWSa-b P-3a M H H L H H L L L 18 1]
52b P-3b L M H L M H M L H 18 1]
G4 P-3b M M H M M H L L H 19 1]
G12 P-3b M H H M H H M L H 22 Il
Notes:
H = High
L=Low
M = Medium
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3.24 Steep Slopes

Five sites within the Program’s proposed /mplementation Plan have been identified to have
steep slopes. Some of these slopes are engineered and others are natural. Figure 2 shows the
location of steep slopes within Sites P-1, P-2, P-3a, P-3b, P-4, and P-5. A geotechnical
evaluation for steep slopes on Port obstruction management sites in the city of SeaTac can be

found in Appendix D.
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4 IMPACT ASSESSMENT

Impacts to critical areas will occur through the removal of trees. Table 4.1 provides a
summary of the number of trees that will be removed from the obstruction management sites
on Port property within the city of SeaTac. Figure 2 provides an overview map of the sites

showing site locations and critical areas.

Table 4.1
Trees Removed from Critical Areas

Site Steep Slopes Stream Buffers Wetlands Wetland Buffers Total
pP-1 48 0 0 0 48
p-2 38 0 0 51 65
P-3a 58 0 88 155 244°
P-3b 7 1 10 10°
P-5 2 0 0 2

Total 369

Notes:

1. There are 24 trees located within both the steep slope and wetland buffer critical areas; therefore, the total
column is reduced by 24 and reflects the actual number of tree obstructions within critical areas in Site P-2.

2. There are 57 trees located within both the steep slope and wetland buffer critical areas; therefore, the total
column is reduced by 57 and reflects the actual number of tree obstructions within critical areas in Site P-3a.

3. There are 7 trees are located within both the steep slope and wetland buffer critical areas and 1 tree is located
within both the stream buffer and wetland buffer; therefore, the total column is reduced by 8, which reflects the
actual number of tree obstructions within critical areas in Site P-3b.

The following summarizes the obstruction removal impacts occurring to critical areas at each
of the five sites. Impacts to critical areas are not anticipated in Wetland 3 at Site P-1 and
Wetland G4 at Site P-3b.

4.1 SiteP-1
This 2.5-acre site is located in STIA’s North Runway Safety Area, between 156th Way and

SR 518. There are 56 tree obstructions that are proposed for removal within this site, of which
48 are within critical areas. A steep slope connects the eastern area to the low-lying wetland
and wetland buffer to the west. The slope is not native soil but artificial fill containing plastic

barrels, riprap, concrete rubble, and potentially sharp, steel construction waste.
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Figure 3 shows the area of proposed obstruction removal at Site P-1. Obstruction removal
within Site P-1 would occur in steep slope critical areas. Table 4.5 provides a summary of

the specific critical areas impacted in Site P-1.

4.2 Site P-2

This 16.5-acre site is located west of STIA near the Port’s west side office. There are 239 tree
obstructions that are proposed for removal within this site, of which 65 are within critical
areas. The site contains built infrastructure, including an active Port field office, street
access, and two stormwater detention ponds. Site topography includes a plateau that lies
adjacent to the runway at approximately the same elevation. This plateau drops off to the
west, where steep slopes lead down to the wetlands and eventually SR 509 and Des Moines
Memorial Boulevard. In addition to tree obstructions, the site contains invasive species
including dense Himalayan blackberry and Scotch broom. The site contains built
infrastructure, including an active Port field office, street access, and two stormwater

detention ponds.

Figure 4 shows the area of proposed obstruction removal at Site P-2. Obstruction removal
within Site P-2 would occur in Wetland 39 buffer, Wetland 44 buffer, and steep slope critical
areas. Table 4.5 provides a summary of the specific critical areas impacted. The table
accounts for double counting as there are trees that fall in both the wetland buffer and on the

steep slope.

4.3 Site P-3a

This 24-acre site contains STIA’s IWTP lagoon and surrounding area, which in part
comprises the Des Moines Creek Basin Committee’s RDF and associated mitigation

(King County 2009). The RDF lies outside the obstruction maintenance action area. There
are 247 tree obstructions that are proposed for removal within this site, of which 244 are
within critical areas. Steep slopes on the Site P-3a are typically associated with embankment

fill surrounding the lagoon and access roads.

Figure 5 shows the area of proposed obstruction removal at Site P-3a. Obstruction removal
within Site P-3a would occur in Wetland 28, Wetland 28 buffer, Wetland IWSa-b, and steep
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slope critical areas. Table 4.5 provides a summary of the specific critical areas impacted. The
table accounts for double counting as there are trees that fall in both the wetland buffer and

on the steep slope.

4.4 Site P-3b

This 35-acre site contains much of the old Tyee Valley Golf Course operating area, which
contains a number of small wetlands and the East Fork Des Moines Creek and its buffer.
There are 51 tree obstructions that are proposed for removal within this site, of which 10 are
within critical areas. Most of the area remains grassland that was recently planted with areas
of shrubs to manage wildlife hazards, but some obstructions lie in forested areas bordering
old golf course play areas. Upland trees required to be cleared in old golf course playing
areas are typically non-native Lombardy poplars, but most trees within wetlands and buffers

and forested areas are native alder and cottonwood.

Figure 5 shows the area of proposed obstruction removal at Site P-3b. Figure 5 also shows
the location of wetlands that will not be affected by the Program (Wetlands 52a, 52c, 55, G5,
G6, G7, and DMC(2), as described in Section 3.2. No obstruction removal is proposed within
100 feet of these wetlands. Obstruction removal within Site P-3b would occur in

Wetland G12 buffer, Wetland 52b buffer, East Fork Des Moines Creek buffer, and steep slope
critical areas. Table 4.5 provides a summary of the specific critical areas impacted. The table
accounts for double counting as there are trees that fall in both the stream buffer and

wetland buffer and in both the wetland buffer and on the steep slope.

4.5 Site P-5

This 12-acre site is located to the south of STTA and to the west of Sites P-3a and P-3b.

There are 134 tree obstructions that are proposed for removal within this site, of which 2 are
within critical areas (an additional 327 trees in the understory will also be removed on this
site outside of critical areas). In addition to tree obstructions at Site P-5, the site contains
dense invasive species including English ivy, common holly, and Himalayan blackberry. The
site has trails that are used by the public, predominately for walking and mountain biking.

There is no parking area adjacent to this recreation area. Although no streams or wetlands
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Impact Assessment

occur on this site, it does contain steep-slope features (short vegetated slopes, less than

20 feet high, consisting of native soil).

Figure 6 shows the area of proposed obstruction removal at Site P-5. Obstruction removal

within Site P-5 would occur in steep slope critical areas.
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Impact Assessment

Table 4.5 provides a summary of the specific critical areas that would be impacted from the

Program. On three sites (Sites P-2, P-3a, and P-3b), some tree obstructions are located in

both a steep slope and within a wetland buffer or within both a stream buffer and wetland

buffer. For the purpose of quantifying impact assessment and mitigation, trees that are in

more than one critical area are assigned to the wetland buffer, which follows the more

restrictive mitigation requirement.

Table 4.5

Obstructions within Critical Areas on Port Property

Tree Removal

Site Critical Area Critical Area Type (SeaTac classification) Quantity
P-1 Steep Slope Steep Slope 48
P-2 Wetland 39 Buffer Class lll Wetland Buffer 5
pP-2 Wetland 44a Buffer Class Il Wetland Buffer 46"
P-2 Steep Slope Steep Slope 14
P-3a Wetland 28 Class | Wetland 87
P-3a Wetland 28 Buffer Class | Wetland Buffer 155
P-3a Wetland IWSa-b Class Il Wetland 1
P-3a Steep Slope Steep Slope 17
P-3b East Fork Des Moines Creek | Class 2 Stream Buffer o
P-3b Wetland G12 Buffer Class Il Wetland Buffer 7
P-3b Wetland 52b Buffer Class Ill Wetland Buffer 3
P-3b Steep Slope Steep Slope 0’
P-5 Steep Slope Steep Slope 2

Total 369

Notes:

1. Of the 65 tree obstructions within critical areas in Site P-2, 24 trees are located within both the steep slope and
wetland buffer critical areas. For the purpose of impact assessment and mitigation within this Study, these 24
trees are included in the wetland buffer quantity only.

2. Of the 244 tree obstructions within critical areas in Site P-3a, 57 trees are located within both steep slope and
wetland buffer critical areas. For the purpose of impact assessment and mitigation within this Study, these 57
trees are included in the wetland buffer quantity only.

3. Of the 10 tree obstructions within critical areas in Site P-3b, 7 trees are located within both the steep slope and
wetland buffer critical areas and 1 tree is located within both stream buffer and wetland buffer. For the purpose
of impact assessment and mitigation within this Study, these 8 trees are identified in the applicable wetland

buffer quantity only.
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5 AVOIDANCE, MINIMIZATION, AND MITIGATION MEASURES
5.1 Avoidance Measures

Removing obstructions from the flight safety corridor is a federal requirement to maintain
flight corridor safety at STIA. The Port will remove both existing and potential obstructions
inside critical areas to minimize impacts by avoiding multiple or ongoing disturbances to

these resources.

5.2 Minimization Measures

Several measures will be used to minimize potential impacts to critical areas as follows:

e Perform manual tree removal within critical areas, rather than using large equipment,
which could involve felling, limbing, and bucking trees using chain saws.

e Protect existing native shrubs and groundcovers during tree removal to extent practical.

e Leave stumps and roots in place on steep slopes to minimize disturbance to adjacent
wetland; retaining stumps will also minimize excessive disturbance to slope.

e Complete removals or activities that occur within a steep slope area in a manner than
will not steepen the existing slope any further.

e Mulch obstruction removal area to suppress weed growth.

e Remove invasive species in obstruction removal areas.

e Remove trees during dormant season (October through March) and replant within
same season to minimize impacts to habitat and to limit potential erosion.

e Replant sites with a mixture of native vegetation made up of low-growing trees and
shrubs. The vegetation mix will be designed to provide the same function as the
removed trees, but will not grow in size to encroach upon flight corridor safety.

e Hydroseed area with a native species mix to provide erosion control.

e The contractor will be required to develop and implement a Spill, Prevention,
Control, and Countermeasure Plan to be used for the duration of the Program to
safeguard against an unintentional release of fuel, lubricants, or hydraulic fluid from
construction equipment.

e The contractor will be required to implement and maintain temporary erosion and
sediment control BMPs through obstruction removal until obstruction removal is

complete and the site is revegetated.
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Avoidance, Minimization, and Mitigation Measures

e Erosion control measures that remain on site must be composed of 100%
biodegradable materials.

e No petroleum products, chemicals, or other toxic or deleterious materials will be
allowed to enter surface waters.

e The contractor will be required to retrieve any floating debris generated during
construction using a skiff and a net. Debris will be disposed of at an appropriate
upland facility.

e The contractor will be required to properly maintain construction equipment and
vehicles to prevent them from leaking fuel or lubricants. If there is evidence of
leakage, the further use of such equipment will be suspended until the deficiency has

been satisfactorily corrected.

5.3 Mitigation Measures

Tree replacement and revegetation measures are proposed to offset obstruction removal. Sites
will be replanted with a mixture of native vegetation made up of low-growing trees and
shrubs. The vegetation mix will be designed to provide the same function as the removed
trees, but will not grow to a size that could constitute a future obstruction. The vegetation mix
could include native shrubs and low-height trees such as Oregon ash, red alder, and shore pine.
Within critical areas, the ratios shown in Table 5.3-1 will be applied to tree replacement and

revegetation/enhancement to offset impacts to habitat in accordance with SMC.

Table 5.3-1
Tree Replacement Ratios

Ratio | Resource

1:1 Steep slopes

1:1 Class Ill Wetland and Wetland Buffer and Class 2 Stream Buffer (“no net loss”)
2:1 Class | and Class Il Wetland and Wetland Buffer

When the required tree replacement and/or revegetation/enhancement ratio cannot be met
on site due to space constraints or owner/agency request, planting will occur at an off-site
location within the same drainage basin, and/or tree bank funding would be pursued.

Table 5.3-2 summarizes the potential impacts and associated mitigation for tree removal and

revegetation.
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Avoidance, Minimization, and Mitigation Measures

Table 5.3-2
Mitigation Summary
Mitigation
Revegetation/
Critical Area Type Tree Removal | Disturbance Replacement Tree Enhancement

Site Critical Area (SeaTac classification) Quantity Area (acres) Ratio Replacement Area (acres)
P-1 Steep Slopes Steep Slope 48 0.39 1:1 48 0.39
P-2 Wetland 39 Buffer Class Ill Wetland Buffer 5 0.57 1:1 10! 0.57
P-2 Wetland 44a Buffer Class Il Wetland Buffer 46 0.24 2:1 92 0.48
P-2 Steep Slopes Steep Slope 14 0.39 1:1 14 0.39
P-3a Wetland IWSa-b Class Il Wetland 1 0.07 2:1 2 0.14
P-3a | Wetland 28 Class | Wetland 87 2.79 2:1 174 5.58
P-3a | Wetland 28 Buffer Class | Wetland Buffer 155 1.98 2:1 310 3.96
P-3a Steep Slopes Steep Slope 1 0.05 1:1 1 0.05
P-3b | East Fork Des Moines Creek | Class 2 Stream Buffer 0 0 1:1 0 0
P-3b | Wetland G12 Buffer Class Il Wetland Buffer 7 0.53 2:1 14 1.06
P-3b | Wetland 52b Buffer Class Ill Wetland Buffer 3 0.11 1:1 6 0.11
P-3b | Steep Slopes Steep Slopes 0 0 1:1 0 0
P-5 Steep Slopes Steep Slopes 2 0.14 1:1 0.14

Total 369 7.26 673 12.87
Note:

1. The more stringent ratio was applied within sites where obstructions were located in both steep slopes and wetland buffers or stream buffers and wetland
buffers.
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6 PERFORMANCE STANDARDS AND MONITORING

Monitoring will occur for 2 years on all sites to ensure revegetation mitigation measures
meet performance standards below. If monitoring reveals that the revegetation mitigation
measures are not meeting the performance standards, corrective action will occur in
accordance with SMC 15.700.120.

e Performance Standard 1: Average survival of all native planted stock will be 100% at
the end of Year 1 and at least 80% at the end of Year 2.
e Performance Standard 2: Invasive plant species are maintained at levels below 20%

cover averaged over the entire obstruction removal area.

6.1 Monitoring Methods

Tree and vegetation survival will be evaluated within each site using a census. Percent
survival and species of trees and vegetation will be documented. Monitoring to determine

percent survival will only occur in Year 1.

During monitoring, invasive plant species will be identified through visual assessment.
Removal of these species will occur regularly to prevent infestations. Removal will occur by

hand whenever possible.

Established performance standards for the Program will be compared to the monitoring
results to record the success of the mitigation. Where performance standards are not met,
the Port shall develop a corrective action plan. Corrective actions may include, but are not
limited to, additional plant installation and plant substitutions of type, size, quantity, and

location.
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Relevant Code Excerpts — City of SeaTac

SMC 15.10.613 Steep Slope Hazard Areas

Those areas in the City on slopes of forty percent (40%) or greater within a vertical elevation change of at least ten
(10) feet. A slope is delineated by establishing its toe and top, and is measured by averaging the inclination over at
least ten (10) feet of vertical relief. (Ord. 94-1006 § 6; Ord. 92-1041 § 1. Formerly 15.10.611.)

Response: A geotechnical report identified and characterizes steep slopes located within the
project area and is included as Appendix D.

SMC 15.700.270 Steep Slope Hazard Areas — Development Standards and Permitted Alterations

C. Vegetation on steep slopes within steep slope hazard areas or their buffers which has been damaged by human
activity or infested by noxious weeds may be replaced with vegetation native to the region pursuant to a
vegetation management plan approved by the City. The use of hazardous substances, pesticides and fertilizers in
steep slope hazard areas and their buffers may be prohibited by the City;

D.4. 4. Limited trimming and pruning of vegetation may be allowed on steep slopes pursuant to an approved
vegetation management plan for the creation and maintenance of views if the soils are not disturbed and the
activity is subject to administrative rules;

Response: The proposed revegetation plan proposes to replace all removed trees with native
trees at a 1:1 ratio. BMPs will be undertaken during tree removal and slope revegetation as
discussed in Section 3.2.5 of the Study and in the Project’s Implementation Plan.

SMC 15.700.290 Wetlands — Permitted Alterations

C. There shall be no introduction of any plant or wildlife which is not indigenous to the City or King County into any
wetland or buffer unless authorized by a State or Federal permit or approval;

M. Subject to a clearing and grading permit issued pursuant to Chapter 15.445 Landscaping and Tree Retention
SMC and other City Codes, the cutting of up to one (1) cord of firewood may be permitted in buffers of five (5)
acres or larger in any year if the overall function of the buffer is not adversely affected. Removal of brush may also
be permitted for the purpose of enhancing tree growth if the area of removal is limited to the diameter of the tree
canopy at the time of planting;

Response: Revegetation mitigation measure only propose native trees to replace trees
removed. Mitigation ratios area proposed to replace tree removed as discussed in Section 5.3
of the Study.



SMC 15.700.300 Wetlands — Mitigation Requirements

C. Enhancement shall be required when a wetland or buffer will be altered pursuant to a development proposal.
Minimum requirements for enhancement shall be established in the SEPA process but must maintain or improve
the wetland’s biologic and/or hydrologic functions;

D. Replacement may be allowed when a wetland or buffer is altered pursuant to an approved development
proposal if no reasonable opportunities exist for enhancement;

E. All alterations of wetlands shall be replaced or enhanced on the site using the following formulas: Class | and Il
wetlands on a two (2) to one (1) basis and Class Ill on a one (1) to one (1) basis with equivalent or greater biologic
functions including, but not limited to, habitat functions and with equivalent hydrologic functions, including, but
not limited to, storage capacity;

F. Replacement or enhancement off the site may be allowed if the applicant demonstrates to the satisfaction of
the City that the off-site location is in the same drainage sub-basin as the original wetland and that greater biologic
and hydrologic functions will be achieved. The formulas in subsection (E) shall apply to replacement and
enhancement off the site.

Response: Mitigation ratios area proposed to replace tree removed as discussed in Section 5.3
of the Study.

SMC 15.700.340 Streams — Permitted Alterations

C. There shall be no introduction of any plant or wildlife which is not indigenous to the City or King County into any
stream or buffer unless authorized by a State or Federal permit or approval by the City;

N. Subject to a clearing and grading permit issued pursuant to tree retention requirements in SMC 15.445.140
through 15.445.148, the cutting of up to one (1) cord of firewood may be permitted in buffers of five (5) acres or
larger in any year if the overall function of the buffer is not adversely affected. Removal of brush may also be
permitted for the purpose of enhancing tree growth if the area of removal is limited to the diameter of the tree
canopy at the time of planting.

Response: Revegetation mitigation measure only propose native trees to replace trees
removed. Mitigation ratios area proposed to replace tree removed as discussed in Section 5.3
of the Study.



SMC 15.700.350 Streams — Mitigation Requirements

D. Replacement or enhancement shall be required when a stream or buffer is altered pursuant to an approved
development proposal. There shall be no net loss of stream functions on a development proposal site and no
impact on stream functions above or below the site due to approved alterations;

Response: Mitigation ratios area proposed to replace tree removed as discussed in Section 5.3
of the Study.

Note: the City updated their zoning code and is in process of re-codifying which effects code numbering.
The City's critical area regulations and standards (SMC 15.30), as they exist on the date of this Agreement,
presumptively shall apply to Port projects.
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WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project Site: Wetland 3
Applicant/Owner: Port
Investigator(s): LT, BR

Landform (hillslope, terrace, etc.):

City/County:  Seattle/King Sampling Date: 01/09/2013
State: WA Sampling Point: DP3.10U
Section, Township, Range:
Local relief (concave, convex, none): Slope (%):

Subregion (LRR): Cc Lat: Long: Datum: NAD83
Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No O (If no, explain in Remarks.)
Are Vegetation [, Soil [0, orHydrology [, significantly disturbed? Are “Normal Circumstances” present? Yes X No [O
Are Vegetation O, Soil [0, orHydrology [, naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes O No K
' ) Is the Sampled Area
Hydric Soil Present? Yes O No X within a Wetland? Yes [0 No [X
Wetland Hydrology Present? Yes O No K

Remarks:

Wetland 3. S. End by RD shoulder & large footing. Upland finger bordering drainage ditch/stream. Berm-like. 3.10-3.10D A,

B, C, D extra flags

VEGETATION - Use scientific names of plants

Tree Stratum (Plot size: ____ )
1. ALRU

2.

3.

4.

50%=___ ,20%=___
Sapling/Shrub Stratum (Plot size: ___ )
1. RUSP

2. ACCl

3.

4.

5

50%=___ ,20%=___
Herb Stratum (Plot size: _ )
1. POMU

2.

3.

4.

5 __

6.

7.

8.

9

10.

M.

50%=___ ,20%=___
Woody Vine Stratum (Plot size: __ )
1. RUUR

2. RUAR

50% = 26, 20% = 10.4

% Bare Ground in Herb Stratum

Absolute
% Cover

10

R 18
N O

Domlpant Indicator Dominance Test Worksheet:
Species? Status
yes FAC Number of Dominant Species 2 )
That Are OBL, FACW, or FAC: =
_— E— Total Number of Dominant 2 ®)
Species Across All Strata: =
= Total Cover Percent of Dominant Species 50 (AB)
That Are OBL, FACW, or FAC: =
FAC Prevalence Index worksheet:
yes FAC Total % Cover of: Multiply by:
- - OBL species . x1 = _
FACW species X2 =
FAC species 40 x3 = 120
= Total Cover FACU species 52 x4 = 208
UPL species x5 =
- - Column Totals: 92 (A) 328 (B)
Prevalence Index = B/A = 3.56
Hydrophytic Vegetation Indicators:
O 1 - Rapid Test for Hydrophytic Vegetation
[0 2-Dominance Test is >50%
_ _ O  3-Prevalence Index is <3.0'
J— JE— 0 4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)
_ _ O 5-Wetland Non-Vascular Plants’
S I O  Problematic Hydrophytic Vegetation' (Explain)
- - . ] )
= Total Cover Indicators of hydric _sou and wetland hydrglogy must
be present, unless disturbed or problematic.
yes FACU
ves FACU Hydrophytic
~ Vegetation Yes O No X
= Total Cover Present?

Remarks:

US Army Corps of Engineers

Western Mountains, Valleys, and Coast — Version 2.0




Project Site:  Wetland 3

SOIL Sampling Point: DP3-10U
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type1 Loc? Texture Remarks
1-0 DUFF
0-2 2.5Y4/2 LSa .
2-20 2.5Y5/2 Sa

1Type: C= Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Indicators for Problematic Hydric Soils®:

[0 Histosol (A1) O Sandy Redox (S5) O 2 cm Muck (A10)

[0 Histic Epipedon (A2) O Stripped Matrix (S6) O Red Parent Material (TF2)

[0 Black Histic (A3) O Loamy Mucky Mineral (F1) (except MLRA 1) O Very Shallow Dark Surface (TF12)

[0 Hydrogen Sulfide (A4) O Loamy Gleyed Matrix (F2) O Other (Explain in Remarks)

[0 Depleted Below Dark Surface (A11) O Depleted Matrix (F3)

[0  Thick Dark Surface (A12) O Redox Dark Surface (F6)

O Sandy Mucky Mineral (S1) O  Depleted Dark Surface (F7) Blndicaﬂtorsé C;]f ZyderPhytic \t/igetation atnd
) ) wetland hydrology must be present,

[0 Sandy Gleyed Matrix (S4) O  Redox Depressions (F8) unless disturbed or problematic.

Restrictive Layer (if present):

Type: .

Depth (inches): Hydric Soils Present? Yes O No X

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

[0  Surface Water (A1) O Water-Stained Leaves (B9) [0 Water-Stained Leaves (B9)

O  High Water Table (A2) (except MLRA 1, 2, 4A, and 4B) (MLRA 1, 2, 4A, and 4B)

[0  Saturation (A3) [0  SaltCrust (B11) [0 Drainage Patterns (B10)

O  Water Marks (B1) [0  Aquatic Invertebrates (B13) [0 Dry-Season Water Table (C2)

[0 Sediment Deposits (B2) O Hydrogen Sulfide Odor (C1) [0 Saturation Visible on Aerial Imagery (C9)
[0  Drift Deposits (B3) [0  Oxidized Rhizospheres along Living Roots (C3) [0 Geomorphic Position (D2)

O  Algal Mat or Crust (B4) O  Presence of Reduced Iron (C4) O Shallow Aquitard (D3)

O Iron Deposits (B5) O Recent Iron Reduction in Tilled Soils (C6) [0 FAC-Neutral Test (D5)

[  Surface Soil Cracks (B6) O Stunted or Stresses Plants (D1) (LRR A) [0 Raised Ant Mounds (D6) (LRR A)

O Inundation Visible on Aerial Imagery (B7) O Other (Explain in Remarks) [0 Frost-Heave Hummocks (D7)

[0  Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes O No X Depth (inches):

Water Table Present? Yes O No X Depth (inches):

(Si:(t:ﬁﬂ:teigncapp:ﬁ;?;tf?ringe) Yes 0 No X Depth (inches): Wetland Hydrology Present? Yes O N [

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: Moist from 0-6 from rain, 6-20 is moist & not saturated

US Army Corps of Engineers

Western Mountains, Valleys, and Coast — Version 2.0




WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project Site: Wetland 3
Port

MJM, LLT, B.Keindl

Applicant/Owner:

Investigator(s):

Landform (hillslope, terrace, etc.): -
Subregion (LRR): Cc Lat:
Soil Map Unit Name:

Are climatic / hydrologic conditions on the site typical for this time of year?
Are Vegetation O, Soil O,

Are Vegetaton [, Soil [,

or Hydrology [,
or Hydrology [,

Yes
significantly disturbed?

naturally problematic?

City/County:

Local relief (concave, convex, none):

X

Are “Normal Circumstances” present?

Seattle/King Sampling Date: 1/8/13
State: WA Sampling Point: DP3-5U
Section, Township, Range:
Slope (%):
Long: __ Datum:
NWI classification:
No O (If no, explain in Remarks.)

Yes K No 0O

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Yes O No K
Yes O No K
Yes O No K

Hydrophytic Vegetation Present?
Hydric Soil Present?
Wetland Hydrology Present?

Is the Sampled Area
within a Wetland?

Yes [ No [X

Remarks:

VEGETATION - Use scientific names of plants

Tree Stratum (Plot size: ) {;b(s:olute Domipant Indicator
EE— 6 Cover Species? Status
1. ALRU 10 - FAC
2. POBA 80 yes FAC
3. _ _ _
4. - - —
50% = 45, 20% = 18 20 = Total Cover
Sapling/Shrub Stratum (Plot size: ___ )

1. RUSP 1 - EAC
2. Laurel 1 . NL (UPL)
3. ACCl 25 yes EAC
4. - - —
5 R - P
50%=__ ,20%=___ 27 = Total Cover

Herb Stratum (Plot size: _ )

1. _ _ _
2. _ _ _
3. _ _ _
4. _ _ _
5 __ _ _ _
6. _ _ _
7. - - -
8. . - -
9 . - -
10. . - .
M. _ _ _
50%=__ ,20%=___ 920 = Total Cover
Woody Vine Stratum (Plot size: __ )

1. RUAR 5 no FACU
2. HEHE 920 yes NI
50% = 45, 20% = 18 5 = Total Cover

% Bare Ground in Herb Stratum

Dominance Test Worksheet:

Number of Dominant Species

That Are OBL, FACW, or FAC: 1 A)
Total Number of Dominant 2 ®)
Species Across All Strata: =
Percent of Dominant Species
That Are OBL, FACW, or FAC: 50 (A/B)
Prevalence Index worksheet:
Total % Cover of: Multiply by:
OBL species x1=
FACW species X2 = §
FAC species 91 x3 = 273
FACU species 6 x4 = 24
UPL species x5 =
Column Totals: 97 (A) 297 (B)
Prevalence Index = B/A = 3.06
Hydrophytic Vegetation Indicators:
O 1 - Rapid Test for Hydrophytic Vegetation
[0 2-Dominance Testis >50%
O  3-Prevalence Index is <3.0'
0 4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)
O 5-Wetland Non-Vascular Plants’
O  Problematic Hydrophytic Vegetation' (Explain)
"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.
Hydrophytic
Vegetation Yes O No X
Present?

Remarks:

US Army Corps of Engineers

Western Mountains, Valleys, and Coast — Version 2.0




Project Site:  Wetland 3

SOIL Sampling Point: DP3-5U
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type1 Loc? Texture Remarks
0-6 10YR3/2 SaL gravelly
6-16 10YR4/2

1Type: C= Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:
[0 Histosol (A1) O Sandy Redox (S5) O 2 cm Muck (A10)
[0 Histic Epipedon (A2) O Stripped Matrix (S6) O Red Parent Material (TF2)
[0 Black Histic (A3) O Loamy Mucky Mineral (F1) (except MLRA 1) O Very Shallow Dark Surface (TF12)
[0 Hydrogen Sulfide (A4) O Loamy Gleyed Matrix (F2) O Other (Explain in Remarks)
[0 Depleted Below Dark Surface (A11) O Depleted Matrix (F3)
[0  Thick Dark Surface (A12) O Redox Dark Surface (F6)
O Sandy Mucky Mineral (S1) O  Depleted Dark Surface (F7) *Indicators of hydrophytic vegetation and
. . wetland hydrology must be present,
[0 Sandy Gleyed Matrix (S4) O  Redox Depressions (F8) unless disturbed or problematic.
Restrictive Layer (if present):
Type: _
Depth (inches):  ___ Hydric Soils Present? Yes O No X
Remarks: no redox
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
[0  Surface Water (A1) O Water-Stained Leaves (B9) [0 Water-Stained Leaves (B9)
O  High Water Table (A2) (except MLRA 1, 2, 4A, and 4B) (MLRA 1, 2, 4A, and 4B)
[0  Saturation (A3) [0  SaltCrust (B11) [0 Drainage Patterns (B10)
O  Water Marks (B1) [0  Aquatic Invertebrates (B13) [0 Dry-Season Water Table (C2)
[0 Sediment Deposits (B2) O Hydrogen Sulfide Odor (C1) [0 Saturation Visible on Aerial Imagery (C9)
[0  Drift Deposits (B3) [0  Oxidized Rhizospheres along Living Roots (C3) [0 Geomorphic Position (D2)
O  Algal Mat or Crust (B4) O  Presence of Reduced Iron (C4) O Shallow Aquitard (D3)
O Iron Deposits (B5) O Recent Iron Reduction in Tilled Soils (C6) [0 FAC-Neutral Test (D5)
[  Surface Soil Cracks (B6) O Stunted or Stresses Plants (D1) (LRR A) [0 Raised Ant Mounds (D6) (LRR A)
O Inundation Visible on Aerial Imagery (B7) O Other (Explain in Remarks) [0 Frost-Heave Hummocks (D7)
[0  Sparsely Vegetated Concave Surface (B8)
Field Observations:
Surface Water Present? Yes O No X Depth (inches):
Water Table Present? Yes O No X Depth (inches):
(Si:(t:ﬁﬂ:teigncapp:ﬁ;?;tf?ringe) Yes 0 No X Depth (inches): Wetland Hydrology Present? Yes O N [
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks: Are formerly within wetland boundary. Potential material slump; delta of sand/gravel. Break in upland veg.

US Army Corps of Engineers Western Mountains, Valleys, and Coast — Version 2.0




WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project Site: Wetland 3 City/County:  Seattle/King Sampling Date: 1/8/13
Applicant/Owner: Port State: WA Sampling Point: DP3-SW
Investigator(s): MJM, LLT, B.KeindI Section, Township, Range:

Landform (hillslope, terrace, etc.): . Local relief (concave, convex, none):  __ Slope (%):
Subregion (LRR): C Lat: _ Long: __ Datum:

Soil Map Unit Name: . NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No O (If no, explain in Remarks.)

Are Vegetation [, Soil [0, orHydrology [, significantly disturbed? Are “Normal Circumstances” present? Yes X No [O
Are Vegetation O, Soil [0, orHydrology [, naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes K No [O
' ) Is the Sampled Area
Hydric Soil Present? Yes X No O within a Wetland? Yes X No [
Wetland Hydrology Present? Yes K No [O
Remarks:

VEGETATION - Use scientific names of plants

Tree Stratum (Plot size: ) {]—\bsolute Domlpant Indicator Dominance Test Worksheet:
% Cover Species? Status
1. ALRU 30 yes FAC Number of Dominant Species 4 )
2. POBA 60 yes FAC That Are OBL, FACW, or FAC: =
3. —_— _— E— Total Number of Dominant 5 ®)
4. Species Across All Strata: =
50% = 45, 20% = 18 90 = Total Cover Percent of Dominant Species 80 (AB)
Sapling/Shrub Stratum (Plot size: ) That Are OBL, FACW, or FAC: =
1. RUSP 20 yes FAC Prevalence Index worksheet:
2 Total % Cover of: Multiply by:
3. OBL species x1=
4. - _ _ FACW species - X2 = -
5 - . . FAC species _ x3=
50% = ,20% = 20 = Total Cover FACU species x4 =
Herb Stratum (Plot size: _____ ) UPL species . x5 = .
1. GERO 1 N NI Column Totals: (A) I (-)]
2. EQTE 30 yes FACW Prevalence Index = B/A =
3. POMU 1 FACU Hydrophytic Vegetation Indicators:
4. O 1 - Rapid Test for Hydrophytic Vegetation
5. X 2 - Dominance Testis >50%
6. _ — O  3-Prevalence Index is <3.0'
.o [ J— JE— 0 4 - Morphological Adaptations1 (Provide supporting
8. data in Remarks or on a separate sheet)
9. O 5-Wetland Non-Vascular Plants’
0. [ N N O  Problematic Hydrophytic Vegetation' (Explain)
11.
I - - - 1 . . .
_ _ _ Indicators of hydric soil and wetland hydrology must
o/ — o/ = =
90%=____,20%=____ 20 Total Cover be present, unless disturbed or problematic.
Woody Vine Stratum (Plot size: )
1. HEHE 1 NI
2. RUAR 20 yes FACU Hydrophytic
Vegetation Yes X No o¢-
50% = ,20% = 21 = Total Cover
e e Present?
% Bare Ground in Herb Stratum

Remarks:

US Army Corps of Engineers Western Mountains, Valleys, and Coast — Version 2.0
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Project Site:  Wetland 3

SOIL Sampling Point: DP3-SW
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type1 Loc? Texture Remarks
0-6 2.5Y3/2 SaL .
6-16 2.5Y4/1 SaL

1Type: C= Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils™:
[0 Histosol (A1) O Sandy Redox (S5) O 2 cm Muck (A10)
[0 Histic Epipedon (A2) O Stripped Matrix (S6) O Red Parent Material (TF2)
[0 Black Histic (A3) O Loamy Mucky Mineral (F1) (except MLRA 1) O Very Shallow Dark Surface (TF12)
[0 Hydrogen Sulfide (A4) O Loamy Gleyed Matrix (F2) O Other (Explain in Remarks)
[0 Depleted Below Dark Surface (A11) X Depleted Matrix (F3)
[0  Thick Dark Surface (A12) O Redox Dark Surface (F6)
O Sandy Mucky Mineral (S1) O  Depleted Dark Surface (F7) *Indicators of hydrophytic vegetation and
. . wetland hydrology must be present,
[0 Sandy Gleyed Matrix (S4) O  Redox Depressions (F8) unless disturbed or problematic.
Restrictive Layer (if present):
Type: _
Depth (inches):  ___ Hydric Soils Present? Yes X No -§4--

Remarks:  ASSUMED REDOX , SOIl very wet/redox likely but unable to distinguish due to saturation

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

[0  Surface Water (A1) O Water-Stained Leaves (B9) [0 Water-Stained Leaves (B9)

X High Water Table (A2) (except MLRA 1, 2, 4A, and 4B) (MLRA 1, 2, 4A, and 4B)

X1  Saturation (A3) [0  SaltCrust (B11) [0 Drainage Patterns (B10)

O  Water Marks (B1) [0  Aquatic Invertebrates (B13) [0 Dry-Season Water Table (C2)

[0 Sediment Deposits (B2) O Hydrogen Sulfide Odor (C1) [0 Saturation Visible on Aerial Imagery (C9)
[0  Drift Deposits (B3) [0  Oxidized Rhizospheres along Living Roots (C3) [0 Geomorphic Position (D2)

O  Algal Mat or Crust (B4) O  Presence of Reduced Iron (C4) O Shallow Aquitard (D3)

O Iron Deposits (B5) O Recent Iron Reduction in Tilled Soils (C6) [0 FAC-Neutral Test (D5)

[  Surface Soil Cracks (B6) O Stunted or Stresses Plants (D1) (LRR A) [0 Raised Ant Mounds (D6) (LRR A)

O Inundation Visible on Aerial Imagery (B7) O Other (Explain in Remarks) [0 Frost-Heave Hummocks (D7)

[0  Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes O No X Depth (inches):

Water Table Present? Yes X No O Depth (inches): 7

(Si:éfszggnczgﬁ;?;tf?ﬂnge) Yes X No 0O Depth (inches): 3 Wetland Hydrology Present? Yes X No -§4--

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Western Mountains, Valleys, and Coast — Version 2.0
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Wetland name or number 3

RATING SUMMARY - Western Washington

Name of wetland (or ID #):

5

Rated by & Mc e pony

HGM Class used for rating_">i ope

Trained by Ecology?

Wetland has multiple HGM classes?

Date of site visit: &{2o/<™

Yes ¥ No Date of training

Y < N

NOTE: Form is not complete without the figures requested (figures can be combined).

Source of base aerial photo/map VB %\i%«\c;;d/\é‘?“@@

OVERALL WETLAND CATEGORY

1. Category of wetland based on FUNCTIONS
Category | — Total score =23 - 27

Category Il — Total score =20-22
~<C__Category lll — Total score =16-19
Category IV —Total score =9 - 15

Circle the appropriate ratings

(based on functions____

Site Potential H ) L |Hem L [H MD
Landscape Potential |H 4 L H 8 L [H M D

Value D M L D M L |[H @b L |TOTAL
Score Based on )

Ratings W"l ’7 L) ’ZS

2. Category based on SPECIAL CHARACTERISTICS of wetland

—

_CHARACTERISTIC

| caTEGORY

Score for each
function based
on three
ratings

(order of ratings
IS not
important)

9=H,H,H
8 =H,H,M
7=HMH,L
7=H,MM
6=H,M,L
6=M,M,M
5=H,LL
5=M,M,L
4=M,LL
3=LLL

Estuarine

II

Wetland of High Conservation Value

Bog

Mature Forest

Old Growth Forest

b |l e | e

Coastal Lagoon

I

I

Interdunal

IImimiv

None of the above

Wetland Rating System for Western WA: 2014 Update

Rating Form - Effective January 1, 2015
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or special characteristics




Wetland name or number

Maps and figures required to answer questions correctly for

Western Washington

Depressional Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes D13,H1.1,H14

Hydroperiods D1.4,H12

Location of outlet (can be added to map of hydroperiods) D1.1,D4.1

Boundary of area within 150 ft of the wetland (can be added to another figure) D22,D5.2

Map of the contributing basin D4.3,D5.3

1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H22,H23

polygons for accessible habitat and undisturbed habitat

Screen capture of map of 303(d) listed waters in basin (from Ecology website) D3.1,D3.2

Screen capture of list of TMDLs for WRIA in which unit is found (from web) D3.3

Riverine Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes H1.1,H1.4

Hydroperiods H1.2

Ponded depressions R1.1

Boundary of area within 150 ft of the wetland (can be added to another figure) R2.4

Plant cover of trees, shrubs, and herbaceous plants R1.2,R4.2

Width of unit vs. width of stream (can be added to another figure) R4.1

Map of the contributing basin R2.2,R2.3,R5.2

1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H22,H23

polygons for accessible habitat and undisturbed habitat :

Screen capture of map of 303(d) listed waters in basin (from Ecology website) R3.1

Screen capture of list of TMDLs for WRIA in which unit is found (from web) R3.2,R3.3

Lake Fringe Wetlands
Mapof: To answer questions: | Figure #
Cowardin plant classes L1.1, L41,H11,H14

Plant cover of trees, shrubs, and herbaceous plants L1.2

Boundary of area within 150 ft of the wetland (can be added to another figure) L2.2

1 km Polygon: Area that extends 1 km from entire wetland edge - including H2.1,H2.2,H23

polygons for accessible habitat and undisturbed habitat

Screen capture of map of 303(d) listed waters in basin (from Ecology website) L3.1,L3.2

Screen capture of list of TMDLs for WRIA in which unit is found (from web) L3.3

Slope Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes H1.1,H1.4

Hydroperiods H1.2

Plant cover of dense trees, shrubs, and herbaceous plants S1.3

Plant cover of dense, rigid trees, shrubs, and herbaceous plants S4.1

(can be added to figure above)

Boundary of 150 ft buffer (can be added to another figure) §$2.1,55.1

1 km Polygon: Area that extends 1 km from entire wetland edge - including
polygons for accessible habitat and undisturbed habitat

H21,H22,H23

Screen capture of map of 303(d) listed waters in basin (from Ecology website)

$3.1,5§3.2

Screen capture of list of TMDLs for WRIA in which unit is found (from web)

S3.3

Wetland Rating System for Western WA: 2014 Update
Rating Form - Effective January 1, 2015




Wetland name or number

HGM Classification of Weﬂands in Western Washington

For questions 1-7, the criteria described must apply to the entire unit being rated.

If the hydrologic criteria listed in each question do not apply to the entire unit being rated, you
probably have a unit with multiple HGM classes. In this case, identify which hydrologic criteria in
questions 1-7 apply, and go to Question 8.

1. Are the water levels in the entire unit usually controlled by tides except during floods?

NO -goto 2 YES - the wetland class is Tidal Fringe - go to 1.1

1.1 Is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)?

NO - Saltwater Tidal Fringe (Estuarine) YES - Freshwater Tidal Fringe

Ifyour wetland can be classified as a Freshwater Tidal Fringe use the forms for Riverine wetlands. Ifit
is Saltwater Tidal Fringe it is an Estuarine wetland and is not scored. This method cannot be used to
score functions for estuarine wetlands.

2. The entire wetland unit is flat and precipitation is the only source (>90%) of water to it. Groundwater
and surface water runoff are NOT sources of water to the unit.

NO-goto3 YES - The wetland class is Flats
If your wetland can be classified as a Flats wetland, use the form for Depressional wetlands.

3. Does the entire wetland unit meet all of the following criteria?
. __The vegetated part of the wetland is on the shores of a body of permanent open water (without any
plants on the surface at any time of the year) at least 20 ac (8 ha) in size;
__Atleast 30% of the open water area is deeper than 6.6 ft (2 m).

NO-goto 4 YES - The wetland class is Lake Fringe (Lacustrine Fringe)

4. Does the entire wetland unit meet all of the following criteria?
2<"The wetland is on a slope (slope can be very gradual),
__The water flows through the wetland in one direction (unidirectional) and usually comes from
seeps. It may flow subsurface, as sheetflow, or in a swale without distinct banks,
2>< The water leaves the wetland without being impounded.

NO-goto5 @- The wetland class is Slope

NOTE: Surface water does not pond in these type of wetlands except occasionally in very small and
shallow depressions or behind hummocks (depressions are usually <3 ft diameter and less than 1 ft
deep). '

5. Does the entire wetland unit meet all of the following criteria?
__ The unitis in a valley, or'stream channel, where it gets inundated by overbank flooding from that
stream or river, |
___The overbank flooding occurs at least once every 2 years.

Wetland Rating System for Western WA: 2014 Update 3
Rating Form - Effective January 1, 2015




Wetland name or number

NO-goto6 YES - The wetland class is Riverine
NOTE: The Riverine unit can contain depressions that are filled with water when the river is not
flooding

6. Is the entire wetland unit in a topographic depression in which water ponds, or is saturated to the
surface, at some time during the year? This means that any outlet, if present, is higher than the interior
of the wetland.

NO-goto7 YES - The wetland class is Depressional

7. Is the entire wetland unit located in a very flat area with no obvious depression and no overbank
flooding? The unit does not pond surface water more than a few inches. The unit seems to be
maintained by high groundwater in the area. The wetland may be ditched, but has no obvious natural
outlet.

NO-goto8 YES - The wetland class is Depressional

8. Your wetland unit seems to be difficult to classify and probably contains several different HGM
classes. For example, seeps at the base of a slope may grade into a riverine floodplain, or a small
stream within a Depressional wetland has a zone of flooding along its sides. GO BACK AND IDENTIFY
WHICH OF THE HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-7 APPLY TO DIFFERENT
AREAS IN THE UNIT (make a rough sketch to help you decide). Use the following table to identify the
appropriate class to use for the rating system if you have several HGM classes present within the
wetland unit being scored.

NOTE: Use this table only if the class that is recommended in the second column represents 10% or
more of the total area of the wetland unit being rated. If the area of the HGM class listed in column 2
is less than 10% of the unit; classify the wetland using the class that represents more than 90% of the

total area.
 HGM classes withinthe wetlandunit | ~ HGMclassto
: : beingrated . [ use in rating “
Slope + Riverine - Riverine
Slope + Depressional Depressional
S@_e + Lake Fringe s Lake Fringe
Depressional + Riverine along stream Depressional
within boundary of depression
Depressional + Lake Fringe Depressional
Riverine + Lake Fringe Riverine
Salt Water Tidal Fringe and any other Treat as
class of freshwater wetland ESTUARINE

Ifyou are still unable to determine which of the above criteria apply to your wetland, or if you have
more than 2 HGM classes within a wetland boundary, classify the wetland as Depressional for the
rating.

Wetland Rating System for Western WA: 2014 Update 4
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Wetland name or number

S 1.0. Does the site have the potential to improve water quality?

S 1.1. Characteristics of the average slope of the wetland: (a 1% slope has a 1 ft vertical drop in elevation for every
100 ft of horizontal distance)

Slope is 1% or less points =3
Slope is > 1%-2% points =2
Slope is > 2%-5% points =1
Slope is greater than 5% points =0

S 1.2. The soil 2 in below the surface (or duff layer) is true clay or true orgunic (use NRCS definitions): Yes=3 No=0

S 1.3. Characteristics of the plants in the wetland that trap sediments and pollutants:
Choose the points appropriate for the description that best fits the plants in the wetland. Dense means you
. have trouble seeing the soil surface (>75% cover), and uncut means not grazed or mowed and plants are higher

than 6 in. _
Dense, uncut, herbaceous plants > 90% of the wetland area points =6 é '
Dense, uncut, herbaceous plants > % of area , points =3
Dense, woody, plants > % of area » : points =2
Dense, uncut, herbaceous plants > % of area points =1
Does not meet any of the criteria above for plants . points =0
Total forS 1 Add the points in the boxes above 5
Rating of Site Potential If scoreis:___12=H _2‘1_6-11 =M __ 0-5=L ] Record the rating on the first page

S 2.0. Does the landscape have the potential to support the water quality function of the site?

5 2.1.Is > 10% of the area within 150 ft on the uphill side of the wetland in land uses that generate pollutants?
’ : Yes=1 No=0 | |

S 2.2. Are there other sources of pollutants coming into the wetland that are not listed in question S 2.1?

Other sources Yes=1 No=0 {
Total forS 2 . Add the points in the boxes above 2.
Rating of Landscape Potential If score is:zgl-z =M __ 0= L Record the rating on the first page
S 3.0. Is the water quality improvement provided by the site valuable to society?
S 3.1. Does the wetland discharge directly (i.e., within 1 mi) to a stream, river, lake, or marine water that is on the

303(d) list? Yes=1 No=0 | O
S 3.2. Is the wetland in a basin or sub-basin where water quality is an issue? At least one aquatic resource in the basin is, i

on the 303(d) list. Yes=1 No=0 ‘
S 3.3. Has the site been identified in a watershed or local plan as important for maintaining water quality? Answer YES

if there is a TMDL for the basin in which unit is found. Yes=2 No=0 2
Total for S 3 . Add the points in the boxes above \3) A
Rating of Value If scoreis: >¢2-4=H __ 1=M __ 0=L Record the rating on the first page
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S 4.0. Does the site-have the potential to reduce flooding and stream erosion?

S 4.1. Characteristics of plants that reduce the velocity of surface flows during storms: Choose the points appropriate
for the description that best fits conditions in the wetland. Stems of plants should be thick enough (usually > A
in), or dense enough, to remain erect during surface flows.

Dense, uncut, rigid plants cover > 90% of the area of the wetland points = 1 i
All other conditions points =0
Rating of Site Potential If scoreisza1=M __ 0=L Record the rating on the first page

S 5.0. Does the landscape have the potential to support the hydrologic functions of the site?

S 5.1. Is more than 25% of the area within 150 ft upslope of wetland in land uses or cover that generate excess
surface runoff? Yes=1 No=0

|

Rating of Landscape Potential Ifscoreis:e< 1=M __ 0=L Record the rating on the first page

S 6.0. Are the hydrologic functions pfdvided by the site valuable to society?

S 6.1. Distance to the nearest areas downstream that have flooding problems:
The sub-basin immediately down-gradient of site has flooding problems that result in damage to human or

natural resources (e.g., houses or salmon redds) points = 2 \
Surface flooding problems are in a sub-basin farther down-gradient points =1
No flooding problems anywhere downstream points =0

S 6.2. Has.the site been identified as important for flood storage or flood conveyance in a regional flood control plan?

2

. Yes=2 No=0
Total for S6 Add the points in the boxes above 3
Rating of Value Ifscoreis:“N2-4=H __ 1=M __ 0=L \ Record the rating on the first page
NOTES and FIELD OBSERVATIONS:
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H 1.0. Does the site have the potential to provide habitat?

H1.1.

Structure of plant community: Indicators are Cowardin classes and strata within the Forested class. Check the
Cowardin plant classes in the wetland. Up to 10 patches may be combined for each class to meet the threshold
of % ac or more than 10% of the unit if it is smaller than 2.5 ac. Add the number of structures checked.

____Aquatic bed 4 structures or more: points = 4
- Emergent 3 structures: points =2
___Scrub-shrub (areas where shrubs have > 30% cover) 2 structures: points = 1
< Forested (areas where trees have > 30% cover) 1 structure: points = 0

If the unit has a Forested class, check if:
The Forested class has 3 out of 5 strata {canopy, sub-canopy, shrubs, herbaceous, moss/ground-cover)
that each cover 20% within the Forested polygon

H1.2.

Hydroperiods
Check the types of water regimes (hydroperiods) present within the wetland. The water regime has to cover
more than 10% of the wetland or % ac to count (see text for descriptions of hydroperiods).

< _Permanently flooded or inundated 4 or more types present: points = 3
___ Seasonally flooded or inundated 3 types present: points = 2
____ Occasionally flooded or inundated 2 types present: points = 1
> Saturated only 1 type present: points = 0

___Permanently flowing stream or river in, or adjacent to, the wetland

__ Seasonally flowing stream in, or adjacent to, the wetland

__lLake Fringe wetland 2 points
_____Freshwater tidal wetland 2 points

H13.

Richness of plant species
Count the number of plant species in the wetland that cover at [east 10 ft’.

Different patches of the same species can be combined to meet the size threshold and you do not have to name
the species. Do not include Eurasian milfoil, reed canarygrass, purple loosestrife, Canadian thistle

If you counted: > 19 species . points = 2
5 - 19 species points=1
<5 species points =0

H1l4.

All three diagrams
in this row
are HIGH = 3points

Interspersion of habitats ‘

Decide from the diagrams below whether interspersion among Cowardin plants classes (described in H 1.1), or
the classes and unvegetated areas (can include open water or mudflats) is high, moderate, low, or none. If you
have four or more plant classes or three classes and open water, the rating is always high.

S © @

None = 0 points Low =1 point Moderate = 2 points
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H 1.5. Special habitat features:
Check the habitat features that are present in the wetland. The number of checks is the number of points.
&Large, downed, woody debris within the wetland (> 4 in diameter and 6 ft long).
__ Standing snags (dbh > 4 in) within the wetland
___Undercut banks are present for at least 6.6 ft (2 m) and/or overhanging' plants extends at least 3.3 ft (1 m)
over a stream (or ditch) in, or contiguous with the wetland, for at least 33 ft (10 m)
____Stable steep banks of fine material that might be used by beaver or muskrat for denning (> 30 degree

slope) OR signs of recent beaver activity are present (cut shrubs or trees that have not yet weathered 2o
where wood is exposed)
___Atleast % ac of thin-stemmed persistent plants or woody branches are present in areas that are
permanently or seasonally inundated (structures for egg-laying by amphibians)
ﬁlnvasive plants cover less than 25% of the wetland area in every stratum of plants (see H 1.1 for list of
strata)
Total for H 1 Add the points in the boxes above (v:‘:
Rating of Site Potential If scoreis:___15-18=H __7-14=M _><0-6=1L Record the rating on the first page
H 2.0. Does the landscape have the potential to support the habitat functions of the site?
H 2.1. Accessible habitat (include only habitat that directly abuts wetland unit).
Calculate: < % undisturbed habitat > + [(% moderate and low intensity land uses)/2]___ = S %
If total accessible habitat is:
> /3 (33.3%) of 1 km Polygon points = 3
20-33% of 1 km Polygon points = 2
10-19% of 1 km Polygon points = 1 <
< 10% of 1 km Polygon points =0
H 2.2. Undisturbed habitat in 1 km Polygon around the wetland.
Calculate: % undisturbed habitat_J2- + [(% moderate and low intensity land uses)/2].¢&2 = l2- %
Undisturbed habitat > 50% of Polygon : points =3
Undisturbed habitat 10-50% and in 1-3 patches > 7?@\@4,%5 points = 2 Z_
Undisturbed habitat 10-50% and > 3 patches ‘ points =1
Undisturbed habitat < 10% of 1 km Polygon ’ points =0
H 2.3. Land use intensity in 1 km Polygon: If ‘
>50% of 1 km Polygon is high intensity land use points = (- 2) - zq
< 50% of 1 km Polygon is high intensity points =0
Total for H 2 Add the points in the boxes above <
Rating of Landscape Potential If scoreis: _4-6=H ___1-3=M->§ <1=L Record the rating on the first page

H 3.0. Is the habitat provided by the site valuable to society?

H 3.1. Does the site provide habitat for species valued in laws, regulations, or policies? Choose only the highest score
that applies to the wetland being rated.
Site meets ANY of the following criteria: ' points = 2
— It has 3 or more priority habitats within 100 m (see next page)
— It provides habitat for Threatened or Endangered species (any plant or animal on the state or federal lists)
— Itis mapped as a location for an individual WDFW priority species
— Itis a Wetland of High Conservation Value as determined by the Department of Natural Resources
— It has been categorized as an important habitat site in a local or regional comprehensive plan, in a

Shoreline Master Plan, or in a watershed plan

Site has 1 or 2 priority habitats (listed on next page) within 100 m points=1

Site does not meet any of the criteria above points =0
Rating of Value Ifscoreis:__ 2=H X 1=M __ 0=L Record the rating on the first page
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WDFW Priority Habitats

Priority habitats listed by WDFW (see complete descriptions of WDFW priority habitats, and the counties in which they can
be found, in: Washington Department of Fish and Wildlife. 2008. Priority Habitat and Species List. Olympia, Washington.
177 pp. http://wdfw.wa.gov/publications/00165/wdfw00165.pdf or access the list from here:

http://wdfw.wa.gov/conservation/phs/list/)

Count how many of the following priority habitats are within 330 ft (100 m) of the wetland unit: NOTE: This question is
independent of the land use between the wetland unit and the priority habitat.

— Aspen Stands: Pure or mixed stands of aspen greater than 1 ac (0.4 ha).

— Biodiversity Areas and Corridors: Areas of habitat that are relatively important to various species of native fish and
wildlife (full descriptions in WDFW PHS report).

— Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over bedrock.

— 0ld-growth/Mature forests: 0ld-growth west of Cascade crest - Stands of at least 2 tree species, forming a multi-
layered canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha ) > 32 in (81 cm) dbh or > 200
years of age. Mature forests - Stands with average diameters exceeding 21 in (53 cm) dbh; crown cover may be less
than 100%; decay, decadence, numbers of snags, and quantity of large downed material is generally less than that
found in old-growth; 80-200 years old west of the Cascade crest.

— Oregon White Oak: Woodland stands of pure oak or oak/conifer associations where canopy coverage of the oak
component is important (full descriptions in WDFW PHS report p. 158 — see web link above).

—- Riparian: The area adjacent to aquatic systems with flowing water that contains elements of both aquatic and
terrestrial ecosystems which mutually influence each other.

— Westside Prairies: Herbaceous, non-forested plant communities that can either take the form of a dry prairie or a wet
prairie (full descriptions in WDFW PHS report p. 161 - see web link above).

— Instream: The combination of physical, biological, and chemical processes and conditions that interact to provide
functional life history requirements for instream fish and wildlife resources.

— Nearshore: Relatively undisturbed nearshore habitats. These include Coastal Nearshore, Open Coast Nearshore, and
Puget Sound Nearshore. (full descriptions of habitats and the definition of relatively undisturbed are in WDFW report -
see web link on previous page). :

— Caves: A naturally occurring cavity, recess, void, or system of interconnected passages under the earth in soils, rock,
ice, or other geological formations and is large enough to contain a human.

— Cliffs: Greater than 25 ft (7.6 m) high and occurring below 5000 ft elevation.

— Talus: Homogenous areas of rock rubble ranging in average size 0.5 - 6.5 ft (0.15 - 2.0 m), composed of basalt, andesite,
and/or sedimentary rock, including riprap slides and mine tailings. May be associated with cliffs.

SeaN Snags and Logs: Trees are considered snags if they are dead or dying and exhibit sufficient decay characteristics to
enable cavity excavation/use by wildlife. Priority snags have a diameter at breast height of > 20 in (51 cm) in western
Washington and are > 6.5 ft (2 m) in height. Priority logs are > 12 in (30 cm) in diameter at the largest end, and > 20 ft

. (6 m) long. ‘

Note: All vegetated wetlands are by definition a priority habitat but are not included in this list because they are addressed
elsewhere.

Wetland Rating System for Western WA: 2014 Update 15
Rating Form - Effective January 1, 2015 )



Wetland name or number

CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS

SC 1.0. Estuarine wetlands
Does the wetland meet the following criteria for Estuarine wetlands?
— The dominant water regime is tidal,
— Vegetated, and
— With a salinity greater than 0.5 ppt Yes~GotoSC 1.1 No= Not an estuarine wetland

SC 1.1. Is the wetland within a National Wildlife Refuge, National Park, National Estuary Reserve, Natural Area
Preserve, State Park or Educational, Environmental, or Scientific Reserve designated under WAC 332-30-1517?

Yes = Category | No-GotoSC1.2 Cat. 1
SC 1.2. Is the wetland unit at least 1 ac in size and meets at least two of the following three conditions?
— The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing, and has less
than 10% cover of non-native plant species. (If non-native species are Spartina, see page 25) Cat. |
— At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland. Cat. I
—The wetland has at least two of the following features: tidal channels, depressions with open water, or )
contiguous freshwater wetlands. Yes = Category | No = Category Il
SC 2.0. Wetlands of High Conservation Value (WHCV)
SC 2.1. Has the WA Department of Natural Resources updated their website to include the list of Wetlands of High
Conservation Value? Yes —Go to SC 2.2 No-GotoSC2.3 Cat. |
SC 2.2. Is the wetland listed on the WDNR database as a Wetland of High Conservation Value?
Yes = Category | No = Not a WHCV
.SC 2.3. Is the wetland in a Section/Township/Range that contains a Natural Heritage wetland?
http://www1.dnr.wa.gov/nhp/refdesk/datasearch/wnhpwetlands.pdf
Yes — Contact WNHP/WDNR and go to SC 2.4 No = Not a WHCV
SC 2.4. Has WDNR identified the wetland within the S/T/R as a Wetland of High Conservation Value and listed it on
their website? Yes = Category | No = Not a WHCV
SC 3.0. Bogs »
Does the wetland (or any part of the unit) meet both the criteria for soils and vegetation in bogs? Use the key
below. If you answer YES you will still need to rate the wetland based on its functions.
SC3.1. Does an area within the wetland unit have organic soil horizons, either peats or mucks, that compose 16 in or
more of the first 32 in of the soil profile? Yes—Go to SC3.3 No—-Go to SC3.2
SC 3.2. Does an area within the wetland unit have organic soils, either peats or mucks, that are less than 16 in deep
over bedrock, or an impermeable hardpan such as clay or volcanic ash, or that are floating on top of a lake or
pond? ‘ Yes ~ Go to SC 3.3 No = Is not a bog
SC 3.3. Does an area with peats or mucks have more than 70% cover of mosses at ground level, AND at least a 30%
cover of plant species listed in Table 4? Yes = Is a Category | bog No- GotoSC3.4
NOTE: If you are uncertain about the extent of mosses in the understory, you may substitute that criterion by
measuring the pH of the water that seeps into a hole dug at least 16 in deep. If the pH is less than 5.0 and the
Cat. |

plant species in Table 4 are present, the wetland is a bog.

SC3.4.Is an area with peats or mucks forested (> 30% cover) with Sitka spruce, subalpine fir, western red cedar,
western hemlock, lodgepole pine, quaking aspen, Engelmann spruce, or western white pine, AND any of the
species (or combination of species) listed in Table 4 provide more than 30% of the cover under the canopy?

Yes = Is a Category | bog No =Is not a bog
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SC 4.0. Forested Wetlands

Does the wetland have at least 1 contiguous acre of forest that meets one of these criteria for the WA

Department of Fish and Wildlife’s forests as priority habitats? If you answer YES you will still need to rate

the wetland based on its functions.

— Old-growth forests (west of Cascade crest): Stands of at least two tree species, forming a multi-layered
canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha) that are at least 200 years of
age OR have a diameter at breast height (dbh) of 32 in (81 cm) or more.

— Mature forests (west of the Cascade Crest): Stands where the largest trees are 80- 200 years old OR the
species that make up the canopy have an average diameter (dbh) exceeding 21 in (53 cm).

Yes = Category | No = Not a forested wetland for this section

Cat. |

SC 5.0. Wetlands in Coastal Lagoons
Does the wetland meet all of the following criteria of a wetland in a coastal lagoon?
— The wetland lies in a depression adjacent to marine waters that is wholly or partially separated from
marine waters by sandbanks, gravel banks, shingle, or, less frequently, rocks
— The lagoon in which the wetland is located contains ponded water that is saline or brackish (> 0.5 ppt)
during most of the year in at least a portion of the lagoon (needs to be measured near the bottom)
: Yes —Goto SC5.1 No = Not a wetland in a coastal lagoon
SC5.1. Does the wetland meet all of the following three conditions?
— The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing), and has less
than 20% cover of aggressive, opportunistic plant species (see list of species on p. 100).
— At |least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.

— The wetland is larger than “/, ac (4350 t?)
Yes = Category | No = Category Il

Cat. |

Cat. ll

SC 6.0. Interdunal Wetlands .
Is the wetland west of the 1889 line (also called the Western Boundary of Upland Ownership or WBUO)? If
you answer yes you will still need to rate the wetland based on its habitat functions.
In practical terms that means the following geographic areas:
— Long Beach Peninsula: Lands west of SR 103
— Grayland-Westport: Lands west of SR 105

— Ocean Shores-Copalis: Lands west of SR 115 and SR 109
Yes —Go to SC 6.1 No = not an interdunal wetland for rating

SC6.1. Is the wetland 1 ac or larger and scores an 8 or 9 for the habitat functions on the form (rates H,H,H or H,H,M
for the three aspects of function)? Yes = Category | No—-Goto SC6.2

SC6.2. Is the wetland 1 ac or larger, or is it in a mosaic of wetlands that is-1 ac or larger?
Yes = Category Il No-GotoSC6.3

SC 6.3, Is the unit between 0.1 and 1 ac, or is it in a mosaic of wetlands that is between 0.1 and 1 ac?
Yes = Category Il No = Category IV

Catl

Cat. ll

Cat. Il

Cat. IV

Category of wetland based on Special Characteristics
If you answered No for all types, enter “Not Applicable” on Summary Form
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Figure 1. Cowardin Classes
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Figure 2. Hydroperiods




Figure 3. 150-ft Buffer Condition




Figure 4. Contributing Basin
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Figure 6. 303(d) Listings for Miller Creek
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Wetland name or number _= /

RATING SUMMARY - Western Washington

- t
Name of wetland (or ID #): 39 ' Date of site visit: 5/ 22/ 3
Rated by c- i”\’\&% Trained by Ecology?___ Yes < No Date of training

P ,
HGM Class used for rating m’lé{:ﬁf Wetland has multiple HGM classes?-__ Y <N

NOTE: Form is not complete without the figures requested (figures can be combined).
Source of base aerial photo/map

'OVERALL WETLAND CATEGORY (based on functions____or special characteristics___)

1. Category of wetland based on FUNCTIONS
Category | — Total score = 23 - 27

Score for each
Category Il — Total score =20-22 function based
on three
> Category Il - Total score =16 - 19 ratings
Category IV — Total score =9 - 15 I(;)g%e;r of ratings
T e important)
; 9=H,H,H
Circle the appropriate ratings . 8=HHM
Site Potential M L |[H ™M €D 7=H,H,L
Landscape Potential a» L |H ™ L 7 =H,M,M
Value M L [ M L |TOTAL 6=HM,L
Score Based — 6=M,M,M
core Based on
: 7 - 5=H,LL
Ratings é é ’ (i 5=M,M,L
' 4=M,LL
3=LLL
2. Category based on SPECIAL CHARACTERISTICS of wetland
CHARACTERSTIC [ eatecony
Estuarine- I I
Wetland of High Conservation Value I
Bog I
Mature Forest I
Old Growth Forest I
Coastal Lagoon A I II
Interdunal I m iv
None of the above
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Wetland name or number_s: Z

Maps and figures required to answer questlons correctly for

Western Washington

Depressional Wetlands

_Map of: - _| To answer questions:
Cowardm plant classes D13,H1.1,H14
Hydroperiods D14,H1.2

Location of outlet (can be added to map of hydroperiods) D1.1,D4.1

Boundary of area within 150 ft of the wetland (can be added to another figure) D2.2,D5.2

Map of the contributing basin D43,D5.3

1 km Polygon: Area that extends 1 km from entire wetland edge - including
polygons for accessible habitat and undisturbed habitat

H21,H22,H23

Screen capture of map of 303(d) listed waters in basin (from Ecology website)

D3.1,D3.2

Screen capture of list of TMDLs for WRIA in which unit is found (from web)

D33

Riverine Wetlands

Map of: . - C answer questlons;‘f ;
Cowardm plant classes H1.1,H14
Hydroperiods H1.2

Ponded depressions R1.1

Boundary of area within 150 ft of the wetland (can be added to another figure) R2.4

Plant cover of trees, shrubs, and herbaceous plants R1.2,R4.2

Width of unit vs. width of stream (can be added to another figure) R4.1

Map of the contributing basin

R2.2,R2.3,R5.2

1 km Polygon: Area that extends 1 km from entire wetland edge - including
polygons for accessible habitat and undisturbed habitat

H21,H22,H23

Screen capture of map of 303(d) listed waters in basin (from Ecology website)

R3.1

Screen capture of list of TMDLs for WRIA in which unit is found (from web)

R3.2,R3.3

Lake Fringe Wetlands

Map of: = _To answer questions: | Figure #
Cowardin plant classes L1.1, L41,H1.1,H14

Plant cover of trees, shrubs, and herbaceous plants L1.2

Boundary of area within 150 ft of the wetland (can be added to another figure) | L 2.2

1 km Polygon: Area that extends 1 km from entire wetland edge - including H2.1,H2.2,H23

polygons for accessible habitat and undisturbed habitat

Screen capture of map of 303(d) listed waters in basin (from Ecology website) L3.1,L3.2

Screen capture of list of TMDLs for WRIA in which unit is found (from web) L3.3

Slope Wetlands

Map [ Map of: , .| Toanswer questions: | Figure #
Cowardm plant classes H1.1,H14

Hydroperiods H1.2

Plant cover of dense trees, shrubs, and herbaceous plants S1.3

Plant cover of dense, rigid trees, shrubs, and herbaceous plants S4.1

(can be added to figure above)

Boundary of 150 ft buffer (can be added to another figure) $2.1,55.1

1 km Polygon: Area that extends 1 km from entire wetland edge - including
polygons for accessible habitat and undisturbed habitat

H2.1,H22,H23

Screen capture of map of 303(d) listed waters in basin (from Ecology website)

$3.1,53.2

Screen capture of list of TMDLs for WRIA in which unit is found (from web)

S3.3
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HGM Classification of Wetlands in Western Washington

ire unit t bemg rated

'to the ¢ entlre unlt belng rated,k you
1dent1fy Wthh hydrologlc criteria i1

1. Are the water levels in the entire unit usually controlled by tides except during floods?

NO-goto2 YES - the wetland class is Tidal Fringe - go to 1.1

1.1 Is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)?

NO - Saltwater Tidal Fringe (Estuarine) YES - Freshwater Tidal Fringe

Ifyour wetland can be classified as a Freshwater Tidal Fringe use the forms for Riverine wetlands. Ifit
is Saltwater Tidal Fringe it is an Estuarine wetland and is not scored. This method cannot be used to
score functions for estuarine wetlands.

2. The entire wetland unit is flat and precipitation is the only source (>90%) of water to it. Groundwater
and surface water runoff are NOT sources of water to the unit.

NO-goto 3 YES - The wetland class is Flats
Ifyour wetland can be classified as a Flats wetland, use the form for Depressional wetlands.

3. Does the entire wetland unit meet all of the following criteria?
__The vegetated part of the wetland is on the shores of a body of permanent open water (without any
plants on the surface at any time of the year) at least 20 ac (8 ha) in size;
__Atleast 30% of the open water area is deeper than 6.6 ft (2 m).

NO -goto 4 YES - The wetland class is Lake Fringe (Lacustrine Fringe)

4. Does the entire wetland unit meet all of the following criteria?
_><The wetland is on a slope (slope can be very gradual),
_X _The water flows through the wetland in one direction (unidirectional) and usually comes from
seeps. It may flow subsurface, as sheetflow, or in a swale without distinct banks,
2X_The water leaves the wetland without being impounded.

NO-goto5 YES - The wetland class @

NOTE: Surface water does not pond in these type of wetlands except occasionally in very small and
shallow depressions or behind hummocks (depressions are usually <3 ft diameter and less than 1 ft
deep). ’

5. Does the entire wetland unit meet all of the following criteria?
___The unit is in a valley, or stream channel, where it gets inundated by overbank flooding from that
stream or river,
___The overbank flooding occurs at least once every 2 years.

Wetland Rating System for Western WA: 2014 Update 3
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NO-goto6 YES - The wetland class is Riverine
NOTE: The Riverine unit can contain depressions that are filled with water when the river is not
flooding

6. Isthe entire wetland unit in a topographic depression in which water ponds, or is saturated to the
surface, at some time during the year? This means that any outlet, if present, is higher than the interior
of the wetland. \

NO-goto7 YES - The wetland class is Depressional

7. Isthe entire wetland unit located in a very flat area with no obvious depression and no overbank
flooding? The unit does not pond surface water more than a few inches.” The unit seems to be
maintained by high groundwater in the area. The wetland may be ditched, but has no obvious natural
outlet.

NO-goto8 : YES - The wetland class is Depressional

8. Your wetland unit seems to be difficult to classify and probably contains several different HGM
classes. For example, seeps at the base of a slope may grade into a riverine floodplain, or a small
stream within a Depressional wetland has a zone of flooding along its sides. GO BACK AND IDENTIFY
WHICH OF THE HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-7 APPLY TO DIFFERENT
AREAS IN THE UNIT (make a rough sketch to help you decide). Use the following table to identify the
appropriate class to use for the rating system if you have several HGM classes present within the
wetland unit being scored. '

NOTE: Use this table only if the class that is recommended in the second column represents 10% or
more of the total area of the wetland unit being rated. If the area of the HGM class listed in column 2
is less than 10% of the unit; classify the wetland using the class that represents more than 90% of the

total area.
. ,uﬁséfin rating

Riverine
Slope + Depressional Depressional
Slope + Lake Fringe Lake Fringe
Depressional + Riverine along stream Depressional

within boundary of depression

Depressional + Lake Fringe Depressional

Riverine + Lake Fringe Riverine

Salt Water Tidal Fringe and any other Treat as
class of freshwater wetland - ESTUARINE

Ifyou are still unable to determine which of the above criteria apply tb your wetland, or if you have
more than 2 HGM classes within a wetland boundary, classify the wetland as Depressional for the
rating.
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S 1.0. Does the site have the potential to improve water quality?

S 1.1. Characteristics of the average slope of the wetland: (a 1% slope has a 1 ft vertical drop in elevation for every
100 ft of horizontal distance)

Slope is 1% or less ' points =3
Slope is > 1%-2% points =2 (9\
Slope is > 2%-5% points =1 ‘
Slope is greater than 5% points =0

S 1.2. The soil 2 in below the surface (or duff layer) is true clay or true organic (use NRCS definitions): Yes=3 No=0

S 1.3. Characteristics of the plants in the wetland that trap sediments and pollutants:
Choose the points appropriate for the description that best fits the plants in the wetland. Dense means you
have trouble seeing the soil surface (>75% cover), and uncut means not grazed or mowed and plants are higher

than 6 in. '

Dense, uncut, herbaceous plants > 90% of the wetland area ) points =6

Dense, uncut, herbaceous plants > % of area points =3

Dense, woody, plants > % of area points =2 Z’

Dense, uncut, herbaceous plants > % of area points =1

Does not meet any of the criteria above for plants points =0
Total forS 1 Add the points in the boxes above i—/
Rating of Site Potential Ifscoreis:___12=H __ 6-11=M Hos5=L Record the rating on the first page

S 2.0. Does the landscape have the potential to support the water quality function of the site?

S 2.1. Is > 10% of the area within 150 ft on the uphill side of the wetland in land uses that generate pollutants?
. ) Yes=1 No=0
S 2.2. Are there other i%urces of pollutants coming into the wetland that are not listed in question $2.1? |
Other sources _la w5 Yes=1 No=0
Total for S 2 Add the points in the boxes above
Rating of Landscape Potential If scoreisi_x1-2=M __ 0=l Record the rating on the first page

S 3.0. Is the water quality improvement provided by the site valuable to society?

S 3.1. Does the wetland discharge directly (i.e., within 1 rhi) to a stream, river, lake, or marine water that is on the I
303(d) list? Yes=1 No=0
S 3.2. Is the wetland in a basin or sub-basin where water quality is an issue? At least one aquatic resource in the basin is
on the 303(d) list. Yes=1 No=0 ‘
S 3.3. Has the site been identified in a watershed or local plan as important for maintaining water quality? Answer YES o3
if there is a TMDL for the basin in which unit is found. _ " Yes=2 No=0
Total for S 3 Add the points in the boxes above "1
Rating of Value If scoreis;><2-4=H __1=M __0=L Record the rating on the first page
Wetland Rating System for Western WA: 2014 Update 11
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S 4.0. Does the site have the potential to reduce flooding and stream erosion?

S 4.1. Characteristics of plants that reduce the velocity of surface flows during storms: Choose the points appropriate
for the description that best fits conditions in the wetland. Stems of plants should be thick enough (usually > 1/,3

in), or dense enough, to remain erect during su‘rface flows. ‘
Dense, uncut, rigid plants cover > 90% of the area of the wetland points =1
All other conditions points =0
Rating of Site Potential If scoreis;.><’1=M __ 0=L ; Record the rating on the first page

S 5.0. Does the landscape have the potential to support the hydrologic functions of the site?

S 5.1. Is more than 25% of the area within 150 ft upslope of wetland in land uses or cover that generate excess
surface runoff? Yes=1 No=0 (
Rating of Landscape Potential If scoreis: 2<1=M __ 0=L Record the rating on the first page

S 6.0. Are the hydrologic functions provided by the site valuable to society?

S 6.1. Distance to the nearest areas downstream that have flooding problems:
The sub-basin immediately down-gradient of site has flooding problems that result in damage to human or
natural resources (e.g., houses or salmon redds) points =2 9\
Surface flooding problems are in a sub-basin farther down-gradient points =1 <
No flooding problems anywhere downstream points =0
S 6.2. Has the site been identified as important for flood storage or flood conveyance in a regional flood control plan? o
Yes=2 No=0
Total for S 6 Add the points in the boxes above 9
Rating of Value Ifscoreis:.><2-4=H __1=M __ 0=1 Record the rating on the first page

NOTES and FIELD OBSERVATIONS:

Wetland Rating System for Western WA: 2014 Update 12
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H 1.0. Does the site have the potential to provide habitat?

H1.1.

Structure of plant community: Indicators are Cowardin classes and strata within the Forested class. Check the
Cowardin plant classes in the wetland. Up to 10 patches may be combined for each class to meet the threshold
of % ac or more than 10% of the unit if it is smaller than 2.5 ac. Add the number of structures checked.

_____Aquatic bed 4 structures or more: points = 4
____Emergent : 3 structures: points = 2
X Scrub-shrub (areas where shrubs have > 30% cover) 2 structures: points = 1
_%_Forested (areas where trees have > 30% cover) 1 structure: points =0

If the unit has a Forested class, check if:
X_The Forested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous, moss/ground-cover)
that each cover 20% within the Forested polygon

H1.2.

Hydroperiods
Check the types of water regimes (hydroperiods) present within the wetland. The water regime has to cover
more than 10% of the wetland or % ac to count (see text for descriptions of hydroperiods).

____Permanently flooded or inundated 4 or more types present: points =3
___Seasonally flooded or inundated 3 types present: points = 2
____ Occasionally flooded or inundated 2 types present: points =1
> Saturated only . ltype present: points =0

__Permanently flowing stream or river in, or adjacent to, the wetland

__Seasonally flowing stream in, or adjacent to, the wetland

____Lake Fringe wetland ' ‘ 2 points
____Freshwater tidal wetland 2 points

H1.3.

Richness of plant species
Count the number of plant species in the wetland that cover at least 10 ft*.

Different patches of the same species can be combined to meet the size threshold and you do not have to name
the species. Do not include Eurasian milfoil, reed canarygrass, purple loosestrife, Canadian thistle

If you counted: > 19 species points = 2
5 - 19 species points =1
< 5 species points =0

H1.4.

All three diagrams
in this row
are HIGH = 3points

Interspersion of habitats

Decide from the diagrams below whether interspersion among Cowardin plants classes (described in H 1.1), or
the classes and unvegetated areas (can include open water or mudflats) is high, moderate, low, or none. If you
have four or more plant classes or three classes and open water, the rating is always high.

None = 0 points Low = 1 point Moderate = 2 points
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H 1.5. Special habitat features:

Check the habitat features that are present in the wetland. The number of checks is the number of points.

___large, downed, woody debris within the wetland (> 4 in diameter and 6 ft long). ‘

=<_Standing snags (dbh > 4 in) within the wetland :

__Undercut banks are present for at least 6.6 ft (2 m) and/or overhanging plants extends at least 3.3 ft (1 m)
over a stream (or ditch} in, or contiguous with the wetland, for at least 33 ft (10 m)

____ Stable stéep banks of fine material that might be used by beaver or muskrat for denning (> 30 degree
slope) OR signs of recent beaver activity are present (cut shrubs or trees that have not yet weathered
where wood is exposed) I

__Atleast % ac of thin-stemmed persistent plants or woody branches are present in areas that are
permanently or seasonally inundated (structures for egg-laying by amphibians)

Invasive plants cover less than 25% of the wetland area in every stratum of plants (see H 1.1 for list of
strata) Reg< 25,

TotalforH 1 Add the points in the boxes above g

Rating of Site Potential Ifscoreis;__ 15-18=H _ 7-14=M X 0-6=1 Record the rating on the first page

H 2.0. Does the landscape have the potential to support the habitat functions of the site?

H 2.1. Accessible habitat (include only habitat that directly abuts wetland unit):
Calculate: % undisturbed habltat_L[ + [(% moderate and low intensity land uses)/2}) = 2
If total accessible habitat is:
> /5 (33.3%) of 1 km Polygon points =3
20-33% of 1 km Polygon ' points = 2 l
10-19% of 1 km Polygon . points =1
< 10% of 1 km Polygon ‘ points =0
H 2.2. Undisturbed habitat in 1 km Polygon around the wetland.
Calculate: % undisturbed habitatég+ [(% moderate and low intensity land uses)/2] &£) = GO %
Undisturbed habitat > 50% of Polygon ' points = 3 3
Undisturbed habitat 10-50% and in 1-3 patches points =2
Undisturbed habitat 10-50% and > 3 patches points =1
Undisturbed habitat < 10% of 1 km Polygon : points =0
H 2.3. Land use intensity in 1 km Polygon: If '
>50% of 1 km Polygon is high intensity land use points = {- 2) - 2'
- £50% of 1 km Polygon is high intensity , points =0
Total for H 2 Add the points in the boxes above 2
Rating of Landscape Potential if scoreis:___4-6=H ;ﬁl& =M __ <1=L Record the rating on the first page

H 3.0. Is the habitat provided by the site valuable to society?

H 3.1. Does the site provide habitat for species valued in laws, regulations, or policies? Choose only the highest score
that applies to the wetland being rated.

Site meets ANY of the following criteria: points =2
— It has 3 or more priority habitats within 100 m (see next page)
— It provides habitat for Threatened or Endangered species (any plant or animal on the state or federal hsts) Q~

— It is mapped as a location for an individual WDFW priority species

— Itisa Wetland of High Conservation Value as determined by the Department of Natural Resources

2<_ |t has been categorized as an important habitat site in a local or regional comprehensive plan, in a
Shoregline Master Plan, or in a watershed plan

Site ha@’r 2 priority habitats (listed on next page) within 100 m points =1

Site does not meet any of the criteria above : points =0
Rating of Value If scoreis: 32=H ___1=M __ 0=L o Record the rating on the first page
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SC 4.0. Forested Wetlands

Does the wetland have at least 1 contiguous acre of forest that meets one of these criteria for the WA

Department of Fish and Wildlife’s forests as priority habitats? If you answer YES you will still need to rate

the wetland based on its functions.

— Old-growth forests (west of Cascade crest): Stands of at least two tree species, forming a multi-layered
canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha) that are at least 200 years of
age OR have a diameter at breast height (dbh) of 32 in (81 cm) or more.

— Mature forests (west of the Cascade Crest): Stands where the largest trees are 80- 200 years old OR the
species that make up the canopy have an average diameter (dbh) exceeding 21 in (53 cm).

Yes = Category | No = Not a forested wetland for this section

Cat. |

SC 5.0. Wetlands in Coastal Lagoons
Does the wetland meet all of the following criteria of a wetland in a coastal lagoon?
— The wetland lies in a depression adjacent to marine waters that is wholly or partially separated from
marine waters by sandbanks, gravel banks, shingle, or, less frequently, rocks
— The lagoon in which the wetland is located contains ponded water that is saline or brackish (> 0.5 ppt)
during most of the year in at least a portion of the lagoon (needs to be measured near the bottom)
Yes —Go to SC5.1 No = Not a wetland in'a coastal lagoon
SC5.1. Does the wetland meet all of the following three conditions? .
— The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing), and has less
than 20% cover of aggressive, opportunistic plant species (see list of species on p. 100).
— At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.

— The wetland is larger than */;, ac (4350 ft?)
Yes = Category | No = Category Il

Cat. |

Cat. i

SC 6.0. Interdunal Wetlands
Is the wetland west of the 1889 line (also called the Western Boundary of Upland Ownership or WBUOQ)? If

you answer yes you will still need to rate the wetland based on its habitat functions.
In practical terms that means the following geographic areas:

— Long Beach Peninsula: Lands west of SR 103

— Grayland-Westport: Lands west of SR 105

— Ocean Shores-Copalis: Lands west of SR 115 and SR 109
Yes —Go to SC6.1 No = not an interdunal wetland for rating

SC6.1. Is the wetland 1 ac or larger and scores an 8 or 9 for the habitat functions on the form (rates H,H,H or H,H,M
for the three aspects of function)? Yes = Category | No —Go to SC6.2

SC6.2. Is the wetland 1 ac or larger, or is it in a mosaic of wetlands that is 1 ac or larger?
" Yes = Category Il  No - Go to SC6.3

SC6.3. Is the unit between 0.1 and 1 ac, or is it in a mosaic of wetlands that is between 0.1 and 1 ac?
Yes = Category IlI No = Category IV

Cat |

Cat. ll

Cat. lll

Cat. IV

Category of wetland based on Special Characteristics
If you answered No for all types, enter “Not Applicable” on Summary Form
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WDFW Priority Habitats

Priority habitats listed by WDFW (see complete descriptions of WDFW priority habitats, and the counties in which they can
be found, in: Washington Department of Fish and Wildlife. 2008. Priority Habitat and Species List. Olympia, Washington.

177 pp. http://wdfw.wa.gov/publications/00165 /wdfw00165.pdf or access the list from here:

http://wdfw.wa.gov/conservation/phs/list/)

Count how many of the following priority habitats are within 330 ft (100 m) of the wetland unit: NOTE: This question is
independent of the land use between the wetland unit and the priority habitat. '

— Aspen Stands: Pure or mixed stands of aspen greater than 1 ac (0.4 ha).

— Biodiversity Areas and Corridors: Areas of habitat that are relatively important to various species of native fish and
wildlife (full descriptions in WDFW PHS report).

— Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over bedrock.

— Old-growth/Mature forests: Old-growth west of Cascade crest - Stands of at least 2 tree species, forming a multi-
layered canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha ) > 32 in (81 cm) dbh or > 200
years of age. Mature forests - Stands with average diameters exceeding 21 in (53 cm) dbh; crown cover may be less
than 100%; decay, decadence, numbers of snags, and quantity of large downed material is generally less than that
found in old-growth; 80-200 years old west of the Cascade crest. °

— Oregon White Oak: Woodland stands of pure oak or oak/conifer associations where canopy coverage of the oak
component is important (full descriptions in WDFW PHS report p. 158 - see web link above).

— Riparian: The area adjacent to aquatic systems with flowing water that contains elements of both aquatic and
terrestrial ecosystems which mutually influence each other.

— Westside Prairies: Herbaceous, non-forested plant communities that can either take the form of a dry prairie or a wet
prairie (full descriptions in WDFW PHS report p. 161 - see web link above).

— Instream: The combination of physical, biological, and chemical processes and conditions that interact to provide
functional life history requirements for instream fish and wildlife resources.

— Nearshore: Relatively undisturbed nearshore habitats. These include Coastal Nearshore, Open Coast Nearshore, and
Puget Sound Nearshore. (full descriptions of habitats and the definition of relatively undisturbed are in WDFW report -
see web link on previous page).

— Caves: A naturally occurring cavity, recess, void, or system of interconnected passages under the earth in soils, rock,
ice, or other geological formations and is large enough to contain a human.

— Cliffs: Greater than 25 ft (7.6 m) high and occurring below 5000 ft elevation.

— Talus: Homogenous areas of rock rubble ranging in average size 0.5 - 6.5 ft (0.15 - 2.0 m), composed of basalt, andesite,
and/or sedimentary rock, including riprap slides and mine tailings. May be associated with cliffs. ‘

=y Snags and Logs: Trees are considered snags if they are dead or dying and exhibit sufficient decay characteristics to
enable cavity excavation/use by wildlife. Priority snags have a diameter at breast height of > 20 in (51 cm) in western
Washington and are > 6.5 ft (2 m) in height. Priority logs are > 12 in (30 cm) in diameter at the largest end, and > 20 ft
(6 m) long. ‘

Note: All vegetated wetlands are by definition a priority habitat but are not included in this list because they are addressed
elsewhere. : ‘

Wetland Rating System for Western WA: 2014 Update 15
Rating Form - Effective January 1, 2015




Wetland name or number 20(

CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS

e el e o

SC1.0. Esuarme wetland

Does the wetland meet the following criteria for Estuarine wetlands?

— The dominant water regime is tidal,

— Vegetated, and

— With a salinity greater than 0.5 ppt Yes—Go to SC 1.1 No= Not an estuarine wetland

SC 1.1. Is the wetland within a National Wildlife Refuge, National Park, National Estuary Reserve, Natural Area
Preserve, State Park or Educational, Envir_onmental, or Scientific Reserve designated under WAC 332-30-151?
Yes = Category | No - Go to SC 1.2

Cat. |

SC 1.2. Is the wetland unit at least 1 ac in size and meets at least two of th‘e following three conditions? )
— The wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing, and has less
than 10% cover of non-native plant species. (If non-native species are Spartina, see page 25)
— At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland. '
— The wetland has at least two of the following features: tidal channels, depressions with open water, or
contiguous freshwater wetlands. Yes = Category | No = Category I

Cat. |

Cat. Il

SC 2.0. Wetlands of High Conservation Value (WHCV)
SC 2.1. Has the WA Department of Natural Resources updated their website to include the list of Wetlands of High
Conservation Value? Yes —Go to SC 2.2 No-GotoSC2.3
SC 2.2. Is the wetland listed on the WDNR database as a Wetland of High Conservation Value?
Yes = Category | No = Not a WHCV
SC 2.3. Is the wetland in a Section/Township/Range that contains a Natural Heritage wetland?
- htip://www1.dnr.wa.gov/nhp/refdesk/datasearch/wnhpwetlands.pdf
Yes — Contact WNHP/WDNR and go to SC 2.4 No = Not a WHCV
SC 2.4. Has WDNR identified the wetland within the S/T/R as a Wetland of High Conservation Value and listed it on
their website? Yes = Category | No = Not a WHCV

Cat. |

-SC 3.0. Bogs :

Does the wetland (or any part of the unit) meet both the criteria for soils and vegetation in bogs? Use the key
below. If you answer YES you will still need to rate the wetland based on its functions.

SC 3.1. Does an area within the wetland unit have organic soil horizons, either peats or mucks, that compose 16 in or
more of the first 32 in of the soil profile? ' Yes—-GotoSC3.3 No - Go to SC 3.2

SC 3.2. Does an area within the wetland unit have organic soils, either peats or mucks, that are less than 16 in deep
over bedrock, or an impermeable hardpan such as clay or volcanic ash, or that are floating on top of a lake or
pond? Yes —Goto SC3.3 No =1Is not a bog

SC 3.3. Does an area with peats or mucks have more than 70% cover of mosses at ground level, AND at least a 30%
cover of plant species listed in Table 4? Yes =Is a Category | bog No - GotoSC3.4
NOTE: If you are uncertain about the extent of mosses in the understory, you may substitute that criterion by
measuring the pH of the water that seeps into a hole dug at least 16 in deep. If the pH is less than 5.0 and the
plant species in Table 4 are present, the wetland is a bog.

SC3.4. Is an area with peats or mucks forested (> 30% cover) with Sitka spruce, subalpine fir, western red cedar,
western hemlock, lodgepole pine, quaking aspen, Engelmann spruce, or western white pine, AND any of the
species {(or combination of species) listed in Table 4 provide more than 30% of the cover under the canopy?

Yes = Is a Category | bog No = Is not a bog

Cat. |
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Figure 1. Cowardin Classes




Figure 2. Hydroperiods




Figure 3. 150-ft Buffer Condition




Figure 4. Contributing Basin



Figure 5. 1km Polygon




Figure 6. 303(d) Listings for Miller Creek

Wetland 39



WETLAND DETERMINATION DATA FORM ~ Western Mountains, Valleys, and Coast Region

{

1Py %

Project/Site; v} {é ?ﬁ - ?{) l‘sz City/County: ing Date: E? ; i ‘%"‘
Applicant/Ownes: State: ing Point: _§, {;‘“ kéuﬂ - E

i ): F g Secticn, Township, Range: )
Landform (hilislope, terrace, elc.): ”"ﬂgf‘;" ¥ Local refief (concave, convex, none): _»wwer Slope (%} ':*i'f?

gion {LRR}: Lat: Long: Datum:
Soil Mep Unit Name: N
Are climatic / hydrologic conditions on the site typical for this time of year? Yes ____M_{ No {if no, explain in Remarks.) '

Are Vegetation » Soil
. Sell » of Hydrology

of Hydrology

Are Vegetation naturafly problematic?

Ase “Normal Circumstances” preseni? Yes ‘/ No
{if needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site r}mp showing sampling point {ocations, transects, important features, etc.

Hydrophytic Vegetation Present? \/
Hydric Soil Present? Yes Nu ls_lhf: Sampled Area
Wetland Hydrology Present? Yes Ne within a Wetland? Yes Vs No

Remarks:

.

VEGETATION - Use scientific names of plants.

Al \\!\g»&. o, T Vel ‘MMT %ﬂ}b 0D gg} ' \M”@éé}ﬁ . ‘i@(}{},,wo. 3
f? ~d Yop

uf Sinpe,
H

Ahsolute  Dominant indicator
Tree Statum (Plot size: ) % Covyer Spegies? _Sfatus
L 10 ET5) ol

Fall ol o

’é‘i’} = Total Cover
Sapling/Shub Stratum (Plotsize: ) - ..
1 A A i T

“:} g = Total Cover

b Stra (Plot size: )
1 DA e TRt

Dominance Test worksheet:
Number of Dominant Species I
That Are OBL, FACW, or FAC: ! [

Total Number of Dominant "4
Species Across Al Strate: P

Percent of Dominant Species i o
That Ase OBL, FACW, of FAC: ___ 7 ¢

Prevatence index worksheet:
Muttiply by:

OBL species xi=

FACW species x2=

FAC species x3=

FACU species x4=

UPL species x5=

Column Totals: [ {B)

otal ver of;

P index = B/A=

— 1-Rapid Test for Hydrophylic Vegetation

. 2-Domi Testis >50%
o 3P Index is £3.0'

4- i ions' (Provide sup|

11

data in Remarks of on a separate sheet)
.. 5-Wetland Non-Vascular Plants’
. Problematic Hydrophytic Vegetation' {Expfain}

"indicators of hydric soll and wetiand hydrology must
be present, unless disturbed or problematic.

% Bare Ground in Herb Stratum

{4 = Yotal Cover
Woody Vine Stratum  (Plot size: )
1. Hydrophy
2. e
- Total Cover Present? Yes " _ No

Remarks:

Lovtd
1

AL

US Army Corps of Engineers

Western Mountains, Valleys, and Coast - Version 2.0

- il a BB S0P
Soi ?};9 ":’% ég ‘f‘iﬂ/ Samgpling Point: g;} ?i :

Profile Description: {Describe to the depth needed to documeant the indicater or confinm the absence of indicators.)

Depth Matrix Redox Features
{incheg} Color (moist) Color {moist} %, Type Lag’ Texture Remarks
e 1Y WL Y 1 ’ag, ] A2 ﬂ’{ [ (?.m £t

111H§+1

LT E

[T

*Location: PL=Pore Linin
indicators for Problematic Hydric Soils™:

Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains,
Hydric Soil Indicators: {Applicable to all LRRs, unless otherwise noted.}

___ Histosol (A1) ___ Sandy Redox (S5) — 2 cm Muck {A10)
.. Histic Epipedon {A2) . Stripped Matrix (S6) . Red Parent Material (TF2}
.. Biack Histic (A3} .. Loamy Mucky Mineral (F1) {except MLRA 1) . Very Shallow Dark Surface (TF12)

.. Hydrogen Sutfide {Ad)
. Depieted Below Dark Surface (A11)

oamy Gleyed Matrix {F2}

— ___ Other {Explain in Remarks)
=4 Depleted Matnx (F3)

... Thick Dask Surface (A12) . Redox Dark Surface {F€) ke of hy fon and
.. Sandy Mucky Mineral (S1) ... Depieted Dark Surface (F7) wetland hydrolugy rrmst be present,
. Sandy Gleyed Matrix (S4) ... Redox Depressions (F8) unless disturbed or problematic.
Restrictive Layer (if present): -

Type: \/

Depth {inches): Hydric Soil Present?  Yes No
Remavksgﬂ Mﬁ

[
HYDROLOGY
Wetland Hydrology Indicators:
1 cators {min of one required; che, i that apply) Secos indicat of more required
. Surface Water {A1) ... Water-Stained Leaves {89} {except .. Water-Stained Leaves {83) (MLRA 1, 2,
igh Water Table (A2) MLRA 1, 2, 4A, ond 4B} 44, and 4B)
Saturation {A3) .. Sait Crust (B11) .. Drainage Palterns (B10)

... Water Marks {B1) . Aguatic Invertebrates (B13) .. Dry-Season Water Table (C2)
. Sediment Deposits {B2) . Hydrogen Sulfide Odor {C1} ... Saturation Visible on Asrial Imagery {C9)
.. Drift Deposits (B3) . Oxidized Rhizospheres along Living Roots (C3} __ Geomorphic Position {D2)

.. Algai Mat or Crust (B4)

... \ron Deposits {(BS)

.. Surface Seil Cracks (BS)

. Inundation Visible on Aenal imagery {B7}
. Sparsely Vegetated Concave Surface {B8)

. Presence of Reduced iron {C4)

.. Recent Iron Reduction in Tiffed Sofls {C6}
. Stunted or Stressed Plants {D1) (LRR A}
... Other {Explain in Remarks}

. Shaliow Aquitard {D3)

. FAC-Neutral Test (D5}

... Raised Ant Mounds {D6) (LRR A)
. Frost-Heave Hummecks (D7)

Field Observations: g‘/

Surface Water Present? Yes No % _ Depth(inches): .
Water Table Present? Yes Z No Depth {inches}: f {Q g
Saturation Present? Yas_g,é_ No _____ Depth (inches): ; S 4 § = | Wetland Hydrology Present? Yes ! 2 No
{includes capifiary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

|
¢ ﬁﬁ}l« o Lo %’“mg’:ﬁ {uane
§ i
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WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project Site; fm_-;z’ L{ L{ﬁ CityCounty: il Sampling Date; 4/2:” .%L
‘I:":ﬂlﬂmrhl: 3 ﬂ; sa Saction, ?:M#—Rwsmﬂm m H

Landiorm (hillslope, temace, ete): Local rekief {concave, convex, nena) Slope (%) ____
Subreglon (LRR): Let Long: Datum: ____
Sall Map Unit Mame; HWI classification:

MMFMH#MWMMGIUWWMMWHIM Yes u ] Ho O (M ne, axplain in Remarks.}
AreVegetation [, Sel O or o. i Are “Mormal Circumstances” presant? Yes O Ne O
AreVegetaton [0, Sol D, orHydrolgy [1, naturalty problematic? (i needed, explain any answers In Remarks. )

SUMMARY OF FINDINGS = Attach site map showing pling point imp fi , etc,
Hydrephytic Vegetation Fresent? Yes % ne O
sy oo 3K o 0 | sampedsea oo
Watland Hydrolagy Fresent? Yes O Mo
R'"'-f'"fl"tf:’l plot , u p.‘:faf.w ot ‘Pe‘g\s TSA YYA - 11—, dmﬂf{qﬂ-& Y
Y —\\ir. Uplend 4 sree hrmels nispped a5 1o

VEGETATION — Use scientific names of Enl:

(Plotsize; ) s \bsolute  Dominant  Indieator | oy rynanes Test Warksheet:
% 25- TK €= | tumber of Dominat Species E o
2 S = That Ares OBL, FACW, or FAC:
5 et N 0 — Total Number of Dominant "/ 8
o et e == Species Across All Strata: — (®)
S0=____ 0% 'K = Total Cover Pascent of Dominant Species 15- ()
SaplinptShrub Stratum (Piot size; ____) That Are OBL, FACW, or FAC: .
1 = . o Prevalence Index worksheet:
- Y = = T Totpl % Coverof, Muitiphy by,
e —— — - OBL species — e
! . =K = FACW species = e
5 - e FAC species Wy
50% = 0% = = Total Cover FACU species x4 =

Plot size: ] UPL spacies i
n @?‘-L i L & g & | Coume s ) __®
2 Eg’,ﬂ}gfr‘; =z _1 L Prevalence Indax = BA =
A 2= =
4, — — O 1 -Rapid Teet for Hydrephytic Vegetation
o — faih e e 2-Dominance Testis >50%
6 == = O 3. Prevatence index b <3.0'
p [ P = — o 4 - Marphologisal Adaptations' (Pravide supporting
8 i S — data in Remarks of on a separate sheat)
8. iy = = O 5-Wetland Nen-Vascular Plats’
0 ____ =% s — O Problematic Hydrophytic Vagetation' {Explain)
n — e —

"indic ators of hydrh nd hydealogy
AL e 2 Temcow 62 reace rivns GuAU o ot
sire; |l
i ¢ Y fwm
5 Hydrophytic y o
T S il B — Vegetatlon Yes Ne
50% = 20%= S = Total Cover Pronsnts
% Bare Ground In Herb Stratum ____
Remarks; \ 7
Willpw Patih & ]_On#) WL ewlcz,b

US Ay Corps of Englneers Westerm Mounlaing, Valleys, and Coast — Version 2.0

Project Ste: il'/}g’

solL Paint: a L{ iq' i
Profie Description: (Describe to the depth needed to document the Indicater or confirm the absence of Indicators.)

Depth Matrix Redox Faatures

(inches) Color{moisl) %  Color(molst) %  Tye' = Lo Tesure Remurks

=7 ITR* Ry, 10 B Z TL S Sendy pedets
7:? .zs_Y f/z@ TERNeT. & W 3al _—

—1b D1 T% 25353 e "7y A

7=1b _ﬂ%z s & =

"Type: G= Cancentration, D=Degetion, RM=Reduced Mabix, CS=Cavered or Coated Sand Grairs.  “Locabon: PLsPore Lining, M=Matric

Hydric Soll Indicators: (Appiicable o all LRRs, unjess otherwisa noted.) Indlcators for Problematic Hydric Sails™s

[0 Histosel (A1) O  Sandy Redox (55) O  2emMuck(AlD)

O Histic Eppedon (A2} O  Stippad Matrix (56) O  Red Parent Material {TF2)

O Biack Histic (A3) O Loamy Mucky Mineral (F1) {excep! MLRA 1) O Very Shafow Dk Surface [TF12)
00 Hydrogen Sulfide (Ad) O  Loamy Gleyed Matrix (F2) 00 Other (Explain jn Remarks)

O  Depleled Below Dark Surtace (A1) [0 Depleted Matrix (F3)

O  Thick Dark Surtace (A1) Redox Dark Surfaca (F&) j

O  sandy Mucky Mineral (1) O  Depleted Dark Surface (FT) \nascaters of hydrophyte vegatation and
O  sandy Glayed Matix (54) O  Redox Depeessions (F8) :::.N;d mmﬁ“mfﬁ‘rm
Restrictive Layer (if present);

Type! -

Depth (inches): Hydric Solls Fresent? Yos Ne [u}

N

“"""‘Camg,/m ] 7 /“"‘:’V/ 491t /ar/ fa f.d' =z

HYDROLOGY
Wetland Hydrelogy Indicators:
Primary of one requifed; check all hal apply) ¥ (2 &r mate taquired)
O  Surface Water (A1) O Water-Stained Leaves (B3) O Waler-Stained Leaves (89)
O HighWater Table [AZ) (except MLRA 1, 2, 4A, and 4B) (MLRA 1, 2, 4A, and 4B)
O  satration (A3) O  SattCrust(B11) O Orainage Patterns (B10)
O Waler Marks {B1) O Aquatic invertebrates (813) O Ory-Season Water Table (C2)
O Sediment Deposits (B2) O  Hydrogen Sulfide Odor (C1) [0 Satration Viaible on Aerial Imagery (C5)
O Dt Deposits (B3) O  Oxdized Rhizospheres along Living Reets (C3) [0 Geomorphic Position (D2)
O  Algal Mat or Crust (B4) O Presence of Reduced fron (C4) O shollow Aquitard (D3)
O  Iren Deposits (B5) O  Recent lron Reduction In Tiled Sods (C6) : O  FAC-Heutral Test {D5)
O Surface Sod Cracks (BS) O  Stunted or Stresses Plants (01) (LRR A) [0 Raised Ant Mounds (08) [LRR A)
O  Inundation Visible on Aerial Imagery (BT) O  Other (Explain in Remarks) O Frost-Heave Hummacks (O7)
[0  Sparsely Vegetated Concave Surface (B8)
Fleld Observations:
Surtace Water Presant? Yes 1:| No Depth {inches);
Water Table Present? Yes Depth (inches):
fmﬂm] ves O he Depth finches): Wetland Hydrology Present? ves O HNe X
Describe Recorded Data (stream gauge, manitaring well, aerial photes, previows inspections), If available: )
y0p lugs morst deies below
[
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Figure 1. Cowardin Classes




Figure 2. Hydroperiods




Figure 3. 150-ft Buffer Condition




Figure 4. Contributing Basin

Wetland 44




=

Figure 5. 1km Polygon




Figure 6. 303(d) Listings for Walker Creek

Wetland 44










































Figure 1. Cowardin Classes




Figure 2. Hydroperiods




Figure 3. 150-ft Buffer Condition




Figure 4. Contributing Basin







Figure 6. 303(d) Listing for Des Moines Creek

Wetland 28
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Port of Seattle SASA — Wetland Rating Figures

Figure 1. Wetland boundaries.

Figure 2. Cowardin vegetation classes
Wetland contains PFO (white) and PEM (yellow) vegetation communities.

Wetland 52B 1



Port of Seattle SASA — Wetland Rating Figures

Figure 3. Hydroperiods
Wetland is saturated (orange) with areas of seasonal ponding (white outline).

Figure 4. Areas 150ft upslope of wetland (yellow lines).

Wetland 52B 2



Port of Seattle SASA — Wetland Rating Figures

Figure 5. The 1 km radius area around the wetland is indicated in yellow. Areas outlined in blue are low-
moderate intensity land uses. Areas not outlined are high-intensity land uses. Accessible habitats (low-
moderate intensity) are marked in solid blue shading.

Wetland 52B 3



Port of Seattle SASA — Wetland Rating Figures

Figure 6. 303(d) map

Wetland 52B 4



Port of Seattle SASA — Wetland Rating Figures

Figure 7. TMDLs in WRIA 9

Wetland 52B 5







































Port of Seattle SASA — Wetland Rating Figures

Wetland G4

Figure 1. Wetland boundaries and data plots

Wetland G4

Figure 2. Cowardin vegetation classes
Wetland is PEM (yellow) with dense herbaceous vegetation throughout.

Wetland G4 1



Port of Seattle SASA — Wetland Rating Figures

Wetland G4

Figure 3. Hydroperiods
Wetland is saturated (orange).

Figure 4. Area within 150 ft upslope of wetland (yellow lines).

Wetland G4 2



Port of Seattle SASA — Wetland Rating Figures

Figure 5. The 1 km radius area around the wetland is indicated in yellow. Areas outlined in blue are low-
moderate intensity land uses. Areas not outlined are high-intensity land uses. Accessible habitats (low-
moderate intensity) are marked in solid blue shading

Wetland G4 3



Port of Seattle SASA — Wetland Rating Figures

Figure 6. 303(d) map

Wetland G4 4



Port of Seattle SASA — Wetland Rating Figures

Figure 7. TMDLs in WRIA 9

Wetland G4 5



Representative Photos - Wetland G12
South Airport Support Area

Looking SW across Wetland G12 (March 2015).

Ditched portion of Wetland G12 at base of slope (March 2015).

ESA July 2015








































































Port of Seattle SASA — Wetland Rating Figures

Figure 1. Wetland boundaries and data plots

Figure 2. Cowardin vegetation classes
Wetland contains a PFO (white), PSS (green), and PEM (yellow) vegetation communities.

Wetland G12 1



Port of Seattle SASA — Wetland Rating Figures

Figure 3. Hydroperiods
Wetland is saturated (orange) with areas of seasonal ponding (white outline). Blue line represents ditch
through wetland, which drains to manhole (blue star).

Figure 4. Areas 150ft upslope of wetland (yellow lines). Orange lines indicate Port stormwater BMP facilities
(ditches).

Wetland G12 2



Port of Seattle SASA — Wetland Rating Figures

Figure 5. The 1 km radius area around the wetland is indicated in yellow. Areas outlined in blue are low-
moderate intensity land uses. Areas not outlined are high-intensity land uses. Accessible habitats (low-
moderate intensity) are marked in solid blue shading.

Wetland G12 3



Port of Seattle SASA — Wetland Rating Figures

Figure 6. 303(d) map

Wetland G12 4



Port of Seattle SASA — Wetland Rating Figures

Figure 7. TMDLs in WRIA 9

Wetland G12 5






WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region
popssie: | NS &

Project Site: Tbﬁ NL lws CitylCounty: __ [ “Sampling Date: ﬁ]jj SOIL Sampii Faiﬂl\ DL)S o = z_
ApplicantiCwner State) Sampling Point: Profile Description: {Describe to the depth needed to document the Indicator or confim the absence of Indicators.) I

Investigatas(s): LM&)M 2. PJ‘}U\ NOUE Section, Township, Rangs: |w§,_ -7 Depth Matrix Redox Faaturas
Landlarm (Hilslope, lerrace, ec.); Local refiel (concave, convex, none). Slope (%) ____ {inches) Calor (moist) “ Colar (moist) % Type' Loc® Texture Remarks
Subregion (LRAK Lat Long: Datum: ___ [ed] foesa a £.3Y e Loy i [ ]‘ T I D e d"""f
Sall Map Unit Name; NI classification: :
Are chimatic | hydeclogic condiions on the site typicsl for this time of yesr? Yes O HNe O (ino; explalnin Remarks.) .
4 T o . . = =W = 3

AreVegetaton [0, S [0 o 0O s Are *Hormal Cireumstances® present? Yes O No O 4 12 sSY5/ 42 7 FI' e _F c = 26CL [oaw
AreVegatation [0, Szl [, orHydrelogy [, naturally preblematic? (Il needed, axplain any answers in Remarks
SUMMARY OF FINDINGS - Attach site map g point t ct: elc. ¥ £ = =i n = = — ol T
Hydrophybc Vegstalion Present? Yes Ne O —_— S p—— ——" e, e x —— e,
Hydric Seil Present? ¥ No O mmﬁ'ﬁ:’m‘;“ Yes %\Hu o *Type: C= Concentration, D=Depletion, RM=Reducad Matrix, CS=Covered or Coated Sand Gralns,  “Locatian: PL=Pars Lining, M=Matrix
Wetland Hydrology Present? Yes ™~ Ne O y (App 1o all LRRS, unless otherwise noted.) Indicators for Problematic Hydric Solls’
Remarks: Lo O Histosel (A1) O  Sandy Redox (S5) O 2em Muck (A10)

OO0 Histic Epipadon (AZ) O  Swipped Matrix (S6) O  Red Pasent Material (TF2)

O  Biack Histic (A3} O  Loamy Mucky Mineral (F1) (except MLRA 1} O Very Shallow Dark Surfacs (TF12)
VEGETATION — Use scientific names of plants O Hydrogen Sulfide (A4) O Loamy Gleyad Matrix (F2) O Other (Explain n Remarks)

{Piotsize: ) Absoluta, Dominant  Indeater | poo o T O  Depleted Below Dark Surface (A1) )F:i‘ Depleted Mavix (F3)
: %om VLAt Sk %M(.. ! 2z O Thick Dark Suface (A12) Redox Dark Suface (F5)
A 2 . Humber of Dominant Species i
2 AL’V +alb, - [TA\(_ | ThatArs OBL FACW, or FAC: = () O Sandy Mucky Minaral (51) O Depleted Datk Surtace (F7) ‘rnﬁ-lnr- :me mumwuemm?n“:: r;‘nd
3 F a e i o l_f O Sandy Gleyed Matrix (54) O  Redox (F8) i i At
4 —— — — Sz':de"m e 1 (8} Restrictive Layer (If prosent]; \é
T T E ST il Type:
S0%=___ 20%=____ s = Total Cover " 5; b}
Sapling/Shru Stratum (Plot size; ) . ;f.ﬂ.'.":'sgi"’é";c"ﬁﬁ?a (AB) Oepth finches). Hydric Salls Prosont? Yes Y No o
1 EPBO GAPIT T b 25 N TALLD [Frevamnce index workzhest: R /
B =z Ul L Total % Covergl, Moty by /
T ea? a2 E— OBL species e xt=
R N == FACW spacies i,)_ 2= GO
5 i= e FAC species = = ‘?%'_
50% = ,20% = 1z = Total Cover FACU species ({0} M= HYDROLOGY
Maeh Stratum (Plotsize: ) - - UFL species —— wa ‘Wattand Hydrology Indicators:
v JUEF 15 N TR || g A - <) Primary Indicators {minimum of one raquired; check all that apply) Secondary Indicalors (2 of more required)
2 WO LS v TAC Pravalanca Indax = B/A ,?. o i O  Surface Water (A1) O  water-Stainad Laaves (BS) O  Waler-Stained Loaves (89)
1 ANOD 0 ] VALY Yeiop | I High Water Table (A2) [except MLRA 1, 2, 4A, and 48) (MLRA1, 2, 4A, and 4B)
4 'Erpu\\— = = FAL O 1= Rapid Test for Hydrophytic Vegetation 1 ,Ef Saturation (A3) O sahCrust(B11) [ Orainage Patterns (810}
5 — _ — — O 2-Deminance Testis >50% O Water Marks (B1) O Aquate Invertsbrates (813 O Ory-Season Water Table (€2)
5 gy . 1 3. Provatancs Index is.3.6° O Sediment Deposits (B2] [ Hydrogen Sulfide Odar (C1) O Soturation Visible on Aerial Imagery (C$)
2 ] = e Fe ! Pravid O  vift Deposits (B3] O  Oxidzed Rhizospheres alang Living Roots (C3) [0 Geomarphic Position (D2)
8 — i B "7 Saim in Remweks or on s separats shosl) D1 Algal Mat or Crust (B4) O Presence of Reduced Iran (C4) O Shaliow Aguitard (03)
o = . O - Weband Non-Vascular Plants’ O tren Deposits (B5) O Recent linn Raduction in Tilled Soils {C6) O  FAC-Neutral Test (05)
1. i - [, - probiasmats Hydroghyto Vagititon’ (Expiainy O  Surface Sell Cracks (B6) o S‘-vnlldw%-luu Plants (D1) (LRR A) O  Raised Ant Mounds (D6) (LRR A)
i {,{ O  inundation Visibla on Aesial imagery (87} [0 Other (Explain in Remarks) O Frost-Heave Hummacks (D7)
| T & = = "indicators of hydric soil and wetiand hydrology must [ Sparsely Vegetatad Concave Surfaca (88)
s0% =2 |, 20%= mﬁ! Z = Total Cover be present, unless disturbed o problemtic. Fleid Observations:
WWoody Ving Stratum (Piot size: )
" Surface Water Present? Yeos No ,H Depth (inches)
1' — k— Hydraphytic N/ Wter Table Prasent? Yes ‘F Depth {inchas): __ID
— = — i "

T W 2 oo Yes o LR = reraghst e GO Dopth (inchay; 2 Welland Hysraiogy Prasent? Yes /}( we O
% Bare Ground in Herb Stratum Describe Recorded Data (stream gauge, monitaring MII. aarial photes, proviovs inspections), if availabhe:
Ramarks:

Remarks;

) \ \ "
g 1 ke YOR Wy st 10 CQlay @k sy wker
L} L ]

US Ammy Corms ol Enginsers Wasiem Mountalns, Valleys, and Coast— Viersion 20 US Ammy Corps of Enginesrs 1_,_.\;)11 Q a'\ v _h oy ‘\,{h) |_./1 ‘i?, Westem Mauntains, Valieys, and Coast —Version 2.0
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WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

ApplicanyOwner: sule: ___ sampusgpont  DP I1ASE " ,
Investgatar(s). ELT meun.mr. e
Landferm (risiope, terace, otc.) ELnfw—— Localraket cancave, convex,nanel €40 CAVE_ Sepaiy 3]

Sutwagion (LAR) e | p— Leog Dabum: ____

Sol Map Unit Name:  ___ NW) classifieaton:

Ade chmasc | [ rrpa this bme of yesr? Yes 0O s O (#no explainin Remarks)

Aie Vegetaton x Sl O orkydology [0 wge "f;gwmwmm Yoo O we ﬂ

AmVegetstion [0, Sod 0O o or 0. natuntyp g (W needed, expizin any answers in Remarks )

SUMMARY OF FINDINGS - Attach site map j paint elc.

Hydrophytic Vegetaticn Presam? Yes Ne O

Hydrc Sol Present? Vo S M O | EaRee A mJR/uo o

‘Wettand Hydrolagy Presenl? Yo 1" wa O

Revats [ GO rewr\-ﬂ*{ clécved

VEGETATION = Use sclentific namas of plants

Tros Stratym (Plot size; ___) m m m Dominance Test Worksheet:

, B a— i —_— HNumber of Dominant Species w

- Ny o =i That Are OBL. FACW, or FAC: e —

S — _ —_— p— Tatal Numiber of Daminant (@

e =, i, Species Actoss All Strata: —_—

50% = Wh = = Total Cover Parcant of Dominant Species

Sapling!Shrub Stratum (Plot size; __) That Are OBL, FACW, or FAC! R w8y

t. P e Prevalance Index worksheot:

2 —_— N = Total % Gover of; Mydbioly bre:

. Sp— — e =~ OBL species = e _

4 e — = FACW species PO -1

5. — = e, FAC species e o

0% = 20% = = Tolal Cover FACU spacies. e

UPL species — b Je——

1 IFﬁ { g }1 I~ —_— | M —m
Flobi e s 5P by S ol Prevalence Index = A= ___
LaCTng bw?squ? d= == S W

l. — e — -~ O 17— Ropid Test for Hydrophytic Vegetation

| — = b O 2-Dominance Testis >50%

| St | S O 3. Prevalencs indenis <1.0'

y p— = =1 O 4~ Mophologesl Adaptatiens’ (Pravide supporting

£ P = . = data in Remarks or on a separate sheef)

B s e Fay O  5-Weband Non-Vascular Piants'

w0 S == O Froblematc Hydrophyte Vegetaton' (Explain)

™ o o

e E = Total Cover ;m‘m;;umm

Weody Ving Stratum (Plotsiee: )

1 — il

£ xS

soM=____ 20m= = Tolal Cover oy e .

% Bare Ground in Herb Stratum

Remarks: - ’
Peea clecred f\:cuw'f"[ - lare e f&'f’iﬁh of Sitk viillo) ({{H

ol

Mher AP <iol] <

Us Ammy Corps of Engineers

lered e Vgl dotre)_mepermoce.,

Westem Mountains, Vallevs. and Cooast = Vierslon 2.0

Project Ste; ﬂ’ﬂ’r - TWShL

s DE-TWS > —

Testure

Remarks

Sl

Se __.ampac-f

-l

AN

[25a

%wmmhhmmhmhmwnﬂwhnﬁlmﬂm
Degth Matrix Redox Features

(nches) Coler (most) % Color(maisl) % Type' Lo’

0E (R E Bz T E L

. e . FEuEh ) 3F - IR
S0 227 T2 gl T A

o 239 T ewsm _— o T
T e =

IMMM 'me.uuu-m

Hydric Scll Indicators: [Appiicable 1o afl LRAs, unless otherwise noted.|

Iindicators for Problematic Hydric Solls™:

O Histosol (A1) 0O  Sandy Redox (55) O  2emMuck A
[ Histic Epipeden (AZ) O  Swipped Matrin (56) O RedParent Matetial {TF2)
O Biack Histic (A3) O Loamy Mucky Minetal (F1) (sxcept MLRA 1) [ Very Shatlow Dk Surface (TF12)
[0 Hydropen Sutfide (A4) 00 _ Loamy Gleyed Maxrx (F2) O  Other (Explain in Remarks)
[ Depleled Below Dark Surfsce (A11) ;m( Depleted Matrix (F3)
O Thick Dark Surface (A12) O Fedox Dark Surface (F6)
O Sandy Mucky Mineral {S1) O Oepleted Dark Surfcs (FT) “indicatars of hydrophyte vegetaton and
O Sandy Gleyed Matrix (S4) O Redox Depressions (F8) M‘mmm e
Restrictive Layer (I present):
Type: i
Depth (inches) __ Hydrlc Solls Prasent? You \K No =]
Remarks! S
HYDROLOGY
Wettand Hydrology Indicators:
Primary indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
O Suface Water (AS) O WaterStained Laaves (B9) O Water-Stained Leaves (28)

LT High Wister Tabls (AZ) fexcept MLRA 1, 2, 4A, and 48) [MLRA 1, 2, 42, and 4B}

| B Saturasan (A3 0O saxcrst gy O Drainage Pamerns {810)

<1 O  Water Marks (B1) O  Aquatc inverisbrates (B13) [0  Dry-Sesson Water Table (C2)
O  Sedment Deposits (B2) O  Hycrogen Susfide Oder (C1) O  Seurstion Visile on Asrial Imagery (C5)
O Dot Depesss (B3) O Osiczed Rhizospheies along Uving Roets (C3) [0 Geomerphic Position (D2)
O Aigai Mat or Crust (B4) O  Presence of Reduced kion (C4) O  Shallow Aguitard (D)
O  iron Deposits (B5) O  Recent ran Reduction i Tiled Sods (CB) O  FAC-Meutral Test (DS)
0O  Surisce Sol Cracis {B5) O  Sunted or Stresses Plants (D7) (LRR A) O Raisad Amt Meunds (D6) [LRR &)
O  inundation Visile on Asrial magery (87) [0 Other [Explain in Remaris) 0O FrostHeavs Hummocks (D7)
O Sparsely Vegetated Concave Sistace (88)
Fleld Observabons:

Surtace Waler Prasent? v« 0O

Water Table Present? v J M O Ospiriimches 507
oot omphineon R B Ne O Depmigoenes -h;g:.r, Wetland Hydrotogy Present? Yes Xﬁo
.

Describe Recorded Dats (stream gauge, monitoring well, seral photes, previous inpections), f avaliable:

Remarks:
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WETLAND DETERMINATION DATA FORM ~ Western Mountains, Valleys, and Coast Region

At
ProjecySite: PL‘?RT" L—ng City/Caunty: Date: 5 / q / (=3
Applicantiowner: [ State: ping Point: 15 @ T13Sh= 2
investgatortsy;__L—T , BIR Section, Township, Renge:
Landform (hillslope, terrace, olc.): Local refiel [concaye, convex, none): o VEA Slope (%)
Sub {LRR): Lat: Long: Datum:
Soil Mop Unit Name: NV classificati
Age climatic / hydrologic conditions on the site typical for this ime of year? Yes Na {Ifna, explain in Remarks,)
PAreVegelation ___ Sol ______ ork logy Age *Normnl Circumstances™ present? Yes No
FPeeVegetation _____, Soll . o Hydrology naturally problematic? {If needed, pxplain any answers [n Remarks )
SUMMARY DOF FINDINGS — Attach site map showing sampling point locations, , Important fi , BiC.
Hydrophytic Vegetation Present? Yes No 45
Hydsic Scil Present? Yes No Is the Bamphed Ares z
Welland Hydrology Present? Yes Within a Wailand? J Yes No
Remarks: 15 I n
on ity 0'95" cf YD Loy f’ihf“ of Yol oq u\
VEGETATION - Use scientific names of plants,
- Absolute Dominant Indicator | Dominance Test worksheet:
‘ Asizet ) HCover, Spacies] Number of Dominant Specles
1. AL Ry That Are OBL. FAGVY, of FAG! )
% Total Number of Dominant lj
*. Species Across All Stratn: (8)
'y
P t of Dominant Spec
et = Total Cover n'.."f’;:."m mew?’m FaC: g D (aiBy
Sapling/Shiub Stralum I ——— :
3 1o ?‘ ]CA( o Pravalence Index worksheat: .
e L — Toll% Coverof:  _ Mulliplyby:
& BE = — ﬁﬂ'ﬂd OBL species. 1=
2, FACW species 2=
;‘ FAC species x3=
¥ FACU species x4=
= Tatal Cover
Herb Siratum (Plolsizet ) UPLopecies _  xS=__
1. ERAIE & 7’ Ene-|CoumnTotmls: ______ (M ______(8)
2 F Index =BA= __________
3. | Hydrophytic Vegetation Indicators: |
4 __ 1 -Rapid Test for Hydrophytic Vegetation
5. — 2T Testis >50%
B. __a-Pr Indak s 53.0'
. . " (Provide supperting
B. data in Remarks of on & separate sheet)
8. __ 5-Wetland Non-Vascular Plants’
0. 2y ic Hydrop h ! {Explain)
1. ¥ of hydric seil and weltand hydrology must
= Total Cives be present, unless disturbed or problemntic.
{Plot mize: }
1 KWA %1 e R, 1. | SO i
2. o
= Total Cover Presont? Yos No
% Bare Giound in Hetb Stratum
Remorks:

US Army Corps of Engineers

Westemn Mountains, Valieys, snd Coast - Version 2.0

son YORT j:@%"a

Sampling Point: bPiV‘JSE— 2

Profilo Description: (Describa to the dupth noeded to

Daphy Mabix Redor Fesuen
finches) " Color{molsl] — 5  _ Color{mom) _ % Type' L

the indicator or confimm the absenca of indicators.)

_ Toxturs Remarks
J-5 _1ovRY2 150 T S T
Tl 7,5951% 9% 1PYRSH 3 C M Sa

leh Soil Indicators: (Applicablo to all LRRs, unless otharwise noted.)

__ Histosal (A1) __. Sandy Redox (S5)

__ Histic Epipedon (A2) __. Stipped Matrix (55)

__ Black Histic (A3) __ Loamy Mucky Mineral (F1) (axcept MLRA 1)
__ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2)

__ Depleled Below Dark Surface (A11)
___ Thick Dark Surface (A12)

__ Sandy Mucky Mineral {S1)

__ Sandy Gleyed Matrix (S4)

__ Deplaled Malrix (F3)
__ Redox Dark Surface (F&)
__ Depleled Dark Surtace (FT)
__ Redox Depressions (F8)

__ 2 cm Muck (A10)
__ Red Parent Material (TF2)

_ Very Shallow Dark Surface (TF12)
__ Other (Explain in Remarks)

of Hon and
wetland hydfoloml must be present,
uniess or

Restrictive Layer (il present):
Type:
Depth (inches):

Hydric Soll Present?  Yes No X

Remarks:

HYDROLOGY

Wﬁ‘

Wllor-&ﬂmd Leaves (B3) (excapt

Prim
smm Water (A1)

__ Surface 5oil Cracks (BB)
__ Inundation Visible on Aerial Imagery (BT)
— Sparsely Vegelated Concave Surfnce (BB)

‘Stunted or Stressed Plants (D1) (LRAR A)
Other (Explain in Remarks)

__ High Water Tabla (A2) MLRA 1,2, 4A, and 4B)

— Saturstion (A3) — Sall Crust (B11)

__ Waler Marks (B1) __ Aquatic Invertebrates (B13)

__ Sediment Deposits (B2) __ Hydrogen Sulfide Odor (C1)

__ Drift Deposits (B3) __ Oxidized Rhizospheres along Living Roots (C3) __
___ Aigal Mat or Crust (B4) Presence of Reduced Iron (G4)

__ Iren Deposis {B5) Recent lron Reduction In Tiled Scils (C5)

Mr&lﬂnﬂl Lem: {B‘E} (MLRA 1,2,
44, and 4B)
__ Drainage Patterns (B10)
— Dry-Season Water Table (C2)
— Seturation Visible on Aerfal Imagery (C5)
Geomorphic Position (D2)
— Shallow Acguitard (D3}
__ FAC-Neutral Test (DS)
— Rnised Ant Mounds {DB) (LRR A)

"ot Obsarvations:
T _5_ Depth (achesy:
Depth (inchesy
Saturation Present? T

SBurface Water Fresenl?
Nu Depth (inches):
includes

Wetland Hydrology Present?  Yes

— Frost-Henve Hummocks (D7)
=9

Waler Table Present?
| {includes capllary fringe)
Describe Recorded Data (stream gaupge, menitaring well, serial photos, previous Inspecticns), |

I wvailable:

Remarks;

Ary
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Figure 1. Cowardin Classes




Figure 2. Hydroperiods




Figure 3. 150-ft Buffer Condition




Figure 4. Contributing Basin






Figure 6. 303(d) Listing for Des Moines Creek
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APPENDIX C
SITE PHOTOGRAPHS




Site P-1 Photos

Wetland 3 Typical

Site P-2 Photos

Wetland 39 — Eastern Lobe and Steep Slope

Wetland 44 Typical

Steep Slope/Wetland Buffer

Wetland 39 Buffer (Top of Steep Slope)

Wetland 44 Buffer/Steep Slope



Site P-3a Photos

Wetland 28 Wetland 28 Buffer and Steep Slope

Wetland IWS East Lobe Wetland IWS West Lobe

Westland IWS Downslope Buffer



Site P-3b Photos

Wetland 52b — Emergent Lobe EF Des Moines Creek in Wetland 52b

Wetland G4 Wetland G4

Wetland G12 and Steep Slope (South) Wetland G12 and Steep Slope (North)



Site P-5 Photos

Looking north; Site P-5 is west of the roadway

Vegetation along a steep slope at Site P-5
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ANCHOR 720 Olive Way, Suite 1900

QEA it Seattle, Washington 98101
e Phone 206.287.9130

Fax 206.287.9131

www.anchorgea.com

TECHNICAL MEMORANDUM

To: Steve Rybolt, Port of Seattle Date: April 8, 2016

From:  JoDee Taylor, P.E., and John Laplante, P.E., Project: 130003-01.21, Task 2
Anchor QEA, LLC

Cc: Chipper Maney, Port of Seattle

Ann Costanza and Betsy Severtsen,
Anchor QEA, LLC
Re: Geotechnical Evaluation: Seattle-Tacoma International Airport Flight Corridor

Safety Obstruction Management Program

BACKGROUND AND PURPOSE

The Port of Seattle (Port) is preparing to implement the Flight Corridor Safety Obstruction
Management Program (Program) to address airport safety requirements. This effort will include
removal of trees on Port property and other properties within the vicinity of the Seattle-Tacoma
International Airport (STTA). As part of the tree removal and site treatment processes, the Port

is evaluating the potential for impacting critical areas, including steep slopes.

The purpose of this document is to review the obstruction management sites with steep
slopes, and identify the necessary requirements to avoid, minimize, and/or mitigate potential
impacts at these locations. This memorandum presents a geotechnical evaluation of
obstruction management sites (wetland and wetland buffer areas were not considered for
further geotechnical review because obstruction removal is not generally expected to

compromise soil stability within these areas).

This evaluation is based on the following information:

e Data from a Port Light Detection and Ranging (LiDAR) survey (Port of Seattle 2014)

e Topographic and critical area mapping provided by the Port (ESA Associates 2013,
2015; Port of Seattle 2016)

e Site visit by Anchor QEA geotechnical engineer (Anchor QEA 2015)

o Draft Implementation Plan prepared by Anchor QEA (Anchor QEA 2016)

I:\Projects\Port of Seattle\130003-01 Env Rev and Permitting Services\SD21_Obstruction Removal\Task 3 - Env Review and Permitting Support\Geotech information\Geotechnical
Review Technical Memo_4-8-2016_CLEAN.docx
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STEEP SLOPE CHARACTERISTICS

Critical areas on Port property that are noted as “steep slope” are defined as a slope at 40%
(approximately 22 degrees) or greater inclination (City of SeaTac Municipal Code 15.10.613).
From a geotechnical standpoint, obstructions (i.e., trees) that may require geotechnical

review are generally those within steep slope areas, or near the crest or toe of a steep slope.

Soil slopes are susceptible to failure if the driving forces (forces applied to the slope) are
greater than the resisting forces (soil strength and/or engineered stabilizing measures).
Typically, obstruction removal would result in decreasing the load that the slope has to
support and, therefore, improving stability. However, when the obstructions are trees,
deep-rooted vegetation locally increases the stability of a slope through rooting, and surface
vegetation reduces soil erosion. Because complete removal of trees and their roots could
potentially reduce the stability of slopes, both partial and complete tree removal were

considered, as well as other measures.

GEOTECHNICAL EVALUATION

Anchor QEA geotechnical engineers conducted a desktop review of preliminary obstruction
locations provided by the Port (October 2015) to identify where obstructions were located
within the mapped steep-slope areas. At these locations, the following information was

collected:

e Location of the obstruction relative to the slope (i.e., at the top of slope, on sloping
ground, or at the bottom of a slope)

e Measurement of the slope angle based on the provided topography

The desktop review narrowed down site locations, which merited further investigation due
to the presence of obstructions within steep slope areas. All of the sites were located on Port
property (Sites P-1, P-2, P-3a, P-3b, and P-5).

An Anchor QEA geotechnical engineer conducted a site visit on October 22, 2015, to gather
further information on the areas of interest. A summary of the desktop review and
comments and observations from this site visit is noted in Table 1. Figures 1 through 4 show

the location of steep slopes on Sites P-1, P-2 P-3a, P-3b, and P-5, respectively.
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Table 1

Geotechnical Evaluation of Obstruction Management Sites with Steep Slopes

Geotechnical

Site | Desktop Review Comments Field Visit Notes Evaluation/Recommendation

P-1 Section 10+00 to 14+75 Near T49932, T49840, If area is engineered fill, then slope is
(Port Station) shows and T49906: Lots of expected to be stable without
composite slope of debris/concrete on vegetation.

24 degrees, and a discrete slope with minimal
slope of 35 degrees. leaning trees If soils are native or the slope was not
engineered, then partial removal (leaving
T49840 and T49906 located | Culvert stream near tree stumps and roots intact) should be
on a 35-degree slope. T49869 and T49855; considered to minimize disturbance of
tree removal would not | soils through construction activities.
affect function.

p-2 | T32058 is near the top of T32197,T32198, and Recommend that stump and roots should
an approximately T32060 on engineered remain following T32058 removal
22-degree slope. slope

T32197, T32198, and T32060: Appear to
Construction access from T32105 and T32046 has | be on engineered fill; slopes on properly
the top of slope appears to | soft surficial soils and engineered fill are expected to be stable
be easy. previously cut trees without vegetation
Likely no stability issue T32105 and T32046: Trees on soft
associated with tree surficial soils and on the slope; remove
removal and access. trees, but stumps and roots should
remain
Removal of obstructions should be
performed in a manner than will not
steepen the existing slope any further,
and permanent erosion control measures
should be included in restoration design.
p-33 | T47130 at approximately Trees on engineered For tree removal on engineered slope,

Station 4+30 (Port Station)
is on a steep slope

Area adjacent to road and
on an engineered slope; at
southwest removal area,
the slope is about

24 degrees, but tree
removal is at base of slope

slope; wetland at toe of
slope

recommend leaving stump and roots to
minimize disturbance to adjacent
wetland; retaining stumps will also
minimize excessive disturbance to slope
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Geotechnical
Site | Desktop Review Comments Field Visit Notes Evaluation/Recommendation
p-3b | Area adjacent to road and Existing obstructions For tree removal on engineered slope,
on an engineered slope noted at northwest recommend leaving stump and roots to
corner of site on minimize disturbance to adjacent
engineered slope wetland; retaining stumps will also
minimize excessive disturbance to slope
p-5 | Small steep slope area Field visit identified two | For tree removal on engineered slope,
recommended for follow trees on steep slope: recommend leaving stump and roots to
up during tree survey T15765 and T16060 minimize disturbance to adjacent
wetland; retaining stumps will also
minimize excessive disturbance to slope
SUMMARY/CONCLUSIONS

Three sites within the Program’s proposed Draft Implementation Plan have been identified

to have steep slopes. Some of these slopes are engineered and others are natural. As

indicated in Table 1, in most cases, retaining stumps and roots on steeps slopes is

recommended, unless the removal will include only a few trees within engineered fill.

All removals or activities that occur within a steep slope area should be performed in a

manner than will not steepen the existing slope any further. Additionally, permanent

erosion control measures should be included in restoration design.
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FIGURES

Figure 1: Site P-1

Figure 2: Site P-2




Steve Rybolt, Port of Seattle
April 8, 2016
Page 6

Figure 3: Sites P-3a and P-3b

Figure 4: Site P-5
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