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EXECUTIVE SUMMARY 

Shell Puget Sound Refinery (PSR) proposes to build a rail spur from the existing adjacent 
mainline onto Shell PSR property with equipment to pump oil from rail cars into the refinery. 
The purpose of the project is in support of the fundamental purpose and need of the Shell PSR to 
provide fuel to the Pacific Northwest region. The PSR is located approximately 3 miles southeast 
of Anacortes, in Skagit County, Washington. This report covers a wetland delineation conducted 
along potential alignment configurations for the rail on refinery property. 

The study area for this project is approximately 166 acres. The majority of the study area is 
grazed pasture adjacent to the existing refinery. The pasture area contains buried pipelines, 
overhead transmission lines, security and barb wire fences, and several ditches. It is bisected by 
two roads and is partially adjacent to an existing rail spur. A large fill area and undeveloped 
forest are also present in the study area. Tidal salt marsh is present in the southeast corner of the 
study area. 

Initial field investigations were performed in late January and early February 2013. The study 
area was subsequently expanded based on design considerations. These additional areas were 
investigated in early May 2013. An additional expansion of the study area included the 
Burlington Northern Santa Fe (BNSF) right-of-way and adjacent areas. These areas were 
investigated in August 2013. Twenty-one wetlands were delineated within the study area. 
Twelve of these are small, Category IV wetlands that contain grazed pasture. Four are small 
Category III wetlands that contain forest, scrub-shrub, or native emergent vegetation. One is a 
large, Category III wetland that contains predominantly grazed pasture within the study area but 
includes forested areas outside of the study area. One is a large Category III wetland complex 
that includes scrub-shrub and forest habitats and grazed pasture, both within and outside of the 
study area. One is a large Category II wetland that contains grazed pasture within the study area 
but includes forested and scrub-shrub areas outside of the study area. Two wetlands rate as 
Category II based on the presence of tidal salt marsh. 

One stream and thirteen ditches were also identified and mapped in the study area. The stream is 
fish bearing in its lower reach where there is tidal influence.



 



 

 iii 

CONTENTS 

1.0 INTRODUCTION ...............................................................................................................1 
1.1 SITE LOCATION ....................................................................................................1 

2.0 METHODS ..........................................................................................................................2 
2.1 OFFICE ASSESSMENT .........................................................................................2 
2.2 WETLAND DELINEATION ..................................................................................2 

2.2.1 Wetland Hydrology ......................................................................................3 

2.2.2 Hydric Soil ...................................................................................................3 

2.2.3 Hydrophytic Vegetation ...............................................................................3 

2.2.4 Wetland/Upland Mosaic ..............................................................................4 

2.3 WETLAND CLASSIFICATION AND FUNCTIONS ASSESSMENT .................4 
2.4 ORDINARY HIGH WATER MARK .....................................................................4 
2.5 HABITAT CONSERVATION AREAS ..................................................................5 
2.6 WETLAND AND STREAM MAPPING ................................................................5 

3.0 RESULTS ............................................................................................................................6 
3.1 STUDY AREA DESCRIPTION .............................................................................6 
3.2 CLIMATE AND WATER .......................................................................................6 
3.3 SOIL TYPES ...........................................................................................................7 
3.4 UPLAND PLANT COMMUNITIES ......................................................................8 
3.5 NATIONAL WETLAND INVENTORY ................................................................9 
3.6 PREVIOUS WETLAND STUDIES ........................................................................9 
3.7 WETLANDS DELINEATED IN THE STUDY AREA .......................................10 

3.8 ORDINARY HIGH WATER MARK ...................................................................10 
3.9 HABITAT CONSERVATION AREAS ................................................................11 

3.9.1 Streams .......................................................................................................11 

3.9.2 Priority Habitat and Species.......................................................................12 

3.10 OTHER DRAINAGE FEATURES .......................................................................12 
3.11 OTHER CRITICAL AREAS .................................................................................12 

3.11.1 Aquifer Recharge Areas & Flow-Sensitive Basins ....................................12 

3.11.2 Geologically Hazardous Areas ..................................................................13 

3.11.3 Frequently Flooded Areas ..........................................................................13 

4.0 REGULATORY REQUIREMENTS.................................................................................14 

5.0 REFERENCES ..................................................................................................................15 

 

 

 

 



 

 iv 

TABLES 

1 Wetland Functions Assessment Criteria 
2 Summary of Normal and Recorded Precipitation: November to January 
3 Summary of Normal and Recorded Precipitation: February to April 
4 Wetlands in the Study Area 
 

FIGURES 

1 Site Vicinity 
2 NRCS Soil Survey 
3 National Wetland Inventory 
4 Wetland, Stream, and Ditch Locations (Located in pocket of report cover) 
 

APPENDICES 

A Wetland Description Summaries 
B Stream and Ditch Description Summaries 
C Wetland Delineation Sample Plot Summary Table and Sample Plot Data Forms 
D Washington State Department of Ecology Wetland Rating Forms and Matrix  
E List of Plant Species Observed in the Study Area



 

1 

1.0 INTRODUCTION 

Shell Puget Sound Refinery (PSR) is proposing to build a rail spur from the existing adjacent 
mainline onto Shell PSR property with equipment to pump oil from rail cars into the refinery 
(see Figures 1 and 2). The purpose of the project is in support of the fundamental purpose and 
need of the Shell PSR to provide fuel to the Pacific Northwest region. URS biologists conducted 
a wetland investigation in the project study area, which is approximately 166 acres. The study 
area surrounds possible rail alignment configurations and associated facilities. Initial field 
investigations were performed in late January and early February 2013. The study area was 
subsequently expanded based on design considerations. These additional areas were investigated 
in early May 2013. An additional expansion of the study area included the Burlington Northern 
Santa Fe (BNSF) right-of-way and adjacent areas. These areas were investigated in August 2013. 
This report documents the presence and geographic extent of wetlands and adjacent uplands, 
characterizes the wetlands and their features, and describes how wetlands were distinguished 
from uplands. Other potentially jurisdictional waters are also documented, including ditches and 
streams. This wetland delineation is subject to agency verification and approval. 

This report also represents the Critical Areas Assessment Report in accordance with the Skagit 
County Critical Areas Ordinance. The report documents the location and nature of critical areas 
and their buffers in the study area, including wetlands, streams, and other fish and wildlife 
habitat conservation areas.  

1.1 SITE LOCATION 

The Shell PSR is located in Skagit County, Washington, between Fidalgo Bay and Padilla Bay 
approximately 3 miles southeast of Anacortes, Washington (Figure 1). The study area is on the 
east side of the main developed refinery area and mainly west of East March Point Road. It 
extends from South March Point Road in the south in a northwesterly direction approximately 
5,500 feet to North Texas Road. The study area is located in Sections 33 and 34, Township 35 
North, Range 2 East; and Sections 3 and 4, Township 34 North, Range 2 East on the Anacortes 
South U.S. Geological Survey quadrangle (USGS 1995).
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2.0 METHODS 

2.1 OFFICE ASSESSMENT 

The following documents were reviewed to aid identification and determination of wetlands in 
the project vicinity: 

 National Wetlands Inventory Map, Anacortes South Quadrangle (USFWS 2013) 
 U.S. Geological Service (USGS) Topographic Map, Anacortes South, Washington 

Quadrangle (USGS 1995) 
 National Wetland Plant List (Lichvar and Kartesz 2009) 
 Washington State Wetland Plant List (Lichvar 2012) 
 Soil Survey of Skagit County Area, Washington (NRCS 2013) 
 SalmonScape online mapping application (WDFW 2013a) 
 Aerial photographs publicly available via the internet 

2.2 WETLAND DELINEATION 

Wetland and upland conditions were identified on site by qualified wetland biologists following 
the standard protocol outlined in the following manuals: 

 U.S. Army Corps of Engineers (USACE) Wetlands Delineation Manual (USACE 1987) 
 USACE Regional Supplement to the Corps of Engineers Wetland Delineation Manual: 

Western Mountains, Valleys, and Coast Region, Version 2.0 (hereafter referred to as the 
“2010 Regional Supplement”); (USACE 2010) 

The 2010 Regional Supplement provides technical guidance and procedures specific to the non-
arid west. To maintain consistency between the state and federal delineations of wetlands, the 
Washington State Department of Ecology (Ecology) has repealed WAC 173-22-080 (the state 
delineation manual), and replaced it with a revision of WAC 173-22-035 that states delineations 
should be completed according to the currently approved federal manual and supplements (the 
2010 Regional Supplement). The changes were effective March 14, 2011. 

For regulatory purposes, wetlands are distinguished from uplands using hydrology, soil, and 
vegetative characteristics, or “indicators” as the manuals refer to them. A wetland requires 
“inundation or soil saturation long enough during the growing season to create an anaerobic 
condition sufficient to alter chemical and biological activity in the soil, soil microbes, and rooted 
vegetation” (USACE 1987). This anaerobic condition manifests itself via characteristics, or 
indicators, present in the soil profile and adaptations in the vegetative community. Descriptions 
of the delineated wetlands are found in Appendix A. Descriptions of streams and ditches, some 
of which are located in wetlands, are located in Appendix B. 

The growing season is technically defined as the period when soil temperatures 12 inches below 
the ground surface (bgs) are greater than 5C (41F), according to the 2010 Regional 
Supplement. The 2010 Regional Supplement also states that the determination of growing season 
should take into account careful observations of evidence that active plant growth is occurring. 
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This evidence can include new or recent growth such as flowers, new shoots, new leaves, or 
swollen buds on plants. In the absence of active plant growth observations, the length of the 
growing season may be approximated by the beginning and ending dates of 28 F temperatures 
with 50 percent probability as estimated by the Natural Resource Conservation Service (NRCS). 
The estimated growing season for the study area occurs from February 11 to December 1 (a 
total of 295 days) using NRCS WETS data for Anacortes, Washington (NRCS 2002). The study 
area investigations occurred both during and outside of the growing season. 

A total of 88 recorded sample plots and numerous unrecorded check plots were used to 
investigate the study area (Appendix C). The sample plots are located in places that adequately 
represent the variation in vegetation, soils, and hydrologic regimes within the study area. The 
presence or absence of hydrophytic vegetation, hydric soil, and wetland hydrology indicators 
were documented for each sample plot to justify the delineated wetland boundaries. 

2.2.1 Wetland Hydrology 

To determine whether a vegetation community meets the wetland hydrology criterion, an area is 
examined for inundation, soil saturation, shallow groundwater tables, or other dry-season 
hydrology indicators defined in the 2010 Regional Supplement. An area in which soils are 
inundated or saturated within 12 inches of the soil surface continuously for at least 5 to 12.5 
percent of the growing season meets the criterion for wetland hydrology per the 1987 Wetland 
Delineation Manual. The requirement per the 2010 Regional Supplement is 14 days of 
continuous saturation or inundation. 

Seasonal changes in water levels and the effect of recent precipitation events must be considered 
when evaluating an area’s hydrology, particularly outside of the growing season or during the 
dry summer months. Wetland hydrology can be determined during the summer months by 
documenting the presence of one primary indicator (such as watermarks on vegetation, drift 
deposits, sediment deposits, surface-scoured areas, algal mats, and oxidized root channels) or 
two secondary indicators (such as water-stained leaves, drainage patterns, geomorphic position, 
shallow aquitard, or FAC-Neutral Test). 

2.2.2 Hydric Soil 

Soil pits were dug at sample plot centers to 16 or more inches bgs. Soil color and other 
characteristics were used to distinguish hydric versus non-hydric soils. The Munsell Soil Color 
Chart (X-Rite 2009), the Soil Survey of Skagit County Area Washington (NRCS 2013), the 2010 
Regional Supplement, and the Field Indicators of Hydric Soils in the United States, version 7.0 
(NRCS 2010) aided in the determinations. 

2.2.3 Hydrophytic Vegetation 

Sample plot centers were situated so that the plots best represented the vegetation present within 
the wetland or upland near the plot location. Plant species and their percent cover were recorded 
for each vegetative stratum generally using a 30-foot radius for trees, a 15-foot radius for shrubs, 
and a 5-foot radius for herbaceous plants and woody vines. Each species’ wetland indicator 
status was recorded based on its listing in the Washington 2012 Final State Wetland Plant List 
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(Lichvar 2012). The plot’s hydrophytic vegetation status was calculated per the delineation 
manual methods to determine whether a sample plot met the wetland vegetation criteria. 

2.2.4 Wetland/Upland Mosaic 

Site-specific techniques were used to document wetland/upland mosaic areas, as described in 
Chapter 5 of the 2010 Regional Supplement. These mosaic areas contain many small wetland 
pockets interwoven with upland areas in complex patterns that are best documented as a mosaic 
rather than a solid wetland area. The first step in the analysis of these areas was to establish a 
boundary between the upland and the wetland mosaic. Representative wetland and upland areas 
within the delineated mosaic were documented on sample plot forms. In addition to this data, 
wetland mosaic areas were further analyzed by traversing the width of the mosaic area across 
several transects estimating the amount of wetland and upland within the boundaries. 

2.3 WETLAND CLASSIFICATION AND FUNCTIONS ASSESSMENT 

Wetlands were classified using both the Classification of Wetlands and Deepwater Habitats of 
the United States (Cowardin et al. 1979) and the hydrogeomorphic (HGM) classification. A 
wetland rating was completed for each wetland using the Washington State Wetland Rating 
System for Western Washington Revised (Ecology Rating System) (Hruby 2004). Ecology 
recognizes four categories of wetlands based on their sensitivity to disturbance, rarity, the 
functions they provide, and difficulty of replacement. Rating forms are located in Appendix D. 

Wetland delineators visited each wetland and determined wetland classes and categories using 
field observations and resources utilized during the preliminary data review process. A 
qualitative functions assessment was also conducted for the wetlands based on the Ecology 
Wetland Ratings. Hydrology, water quality, and habitat functions were evaluated based on the 
scores on the rating forms and the scoring criteria listed in Table 1. The breakdown into low, 
medium, and high functional categories is based on guidance provided in Ecology’s Wetland 
Mitigation in Washington State Part 1 (Ecology et al. 2006).  

Table 1. Wetland Functions Assessment Criteria 
 Criteria

1
 

Wetland Functions Low Score Moderate Score High Score 

Water Quality Functions 1-12 13-23 24-32 
Hydrology Functions 0-12 13-23 24-32 
Habitat Functions 0-19 20-28 29-36 
1Low, medium, and high breakdown based on Ecology guidance in the Wetland Mitigation in 
Washington State Part 1 (Ecology et. al 2006). 

2.4 ORDINARY HIGH WATER MARK 

The OWHM on Padilla Bay was identified according to guidance from the Federal Register and 
Washington State Code. For the local and state jurisdictions the OHWM “on all lakes, streams, 
and tidal water is that mark that will be found by examining the bed and banks and ascertaining 
where the 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 
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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” (RCW 90.58.030).   

For federal jurisdictions, the term "ordinary high water mark" means that line on the shore 
established by the fluctuations of water and indicated by physical characteristics such as clear, 
natural line impressed on the bank, shelving, changes in the character of soil, destruction of 
terrestrial vegetation, the presence of litter and debris, or other appropriate means that consider 
the characteristics of the surrounding areas (33 CFR 328.3). The OHWM for the Corps in tidal 
systems is generally the mean higher high water (MHHW). 

2.5 HABITAT CONSERVATION AREAS 

Skagit County maintains jurisdiction over established fish and wildlife conservation areas, per 
their Critical Areas Ordinance (SCC Chapter 14.24). Habitat conservation areas are those areas 
identified as being of critical importance to the maintenance of certain fish, wildlife, and/or plant 
species. These areas are typically identified either by known point locations of specific species or 
by habitat area or both. Habitat conservation areas include streams regulated as shorelines of the 
state (WAC 173-18-310) or other fish-bearing streams that have known or potential use by 
anadromous or resident fish species. Habitat conservation areas may require buffers from their 
edges (SCC 14.24.530).  

2.6 WETLAND AND STREAM MAPPING 

Boundaries between wetland and upland areas were marked in the field with pink “Wetland 
Boundary” flagging or pin flags. Sample plots were marked with orange flagging or pin flags.  

All wetland and sample plot flags were recorded using Trimble GeoExplorer 6000 GPS units and 
post-processed to achieve 1-meter positional accuracy under good conditions. In areas of dense 
canopy, GPS data generally achieved better than 2-meter accuracy. The data were collected 
using the Washington State Plane North NAD83 coordinate system.  

Drainages were not flagged. The centerline of streams and ditches was recorded via GPS. The 
average width at ordinary high water was estimated using Olson and Stockdale (2010). 

The GPS data were used to produce wetland maps. 
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3.0 RESULTS 

3.1 STUDY AREA DESCRIPTION 

The study area is approximately 166 acres and is bounded on the north by North Texas Road, on 
the south by South March Point Road, on the west by developed areas of the refinery (northern 
two-thirds) and undeveloped forest and pasture (southern one-third), and on the east by mainly 
grazed pasture, undeveloped forest, and East March Point Road. 

Fourth Street, a gated refinery access road, bisects the southern half of the study area. South 
Texas Road, a gravel access road, crosses the study area near the south end. Two buried 
pipelines (Kinder Morgan Pipeline and Olympic Pipeline) occur within the study area. A pipeline 
pump station is located adjacent to the extreme northeastern corner of the study area. Electrical 
transmission lines are also present on the south half of the study area. A refinery security fence is 
present along much of the west side and north end of the study area. Numerous barbed wire 
fences are present throughout the study area. A clean spoils pile (approximately 50 feet tall by 
750 feet long by 500 feet wide) is present near the north end of the study area. 

South of 4th Street, the land slopes gently to the southeast at a gradient of 3 to 5 percent. North 
of 4th Street, the land slopes gently to the east at a 0 to 3 percent gradient. The forested areas in 
the north have very undulating slopes. Elevations range from approximately 120 feet at the top of 
the clean spoils pile near the north end of the study area, to sea level at Padilla Bay. Thirteen 
ditches and one stream occur in the study area. All of these eventually drain into Padilla Bay. 

The majority of the study area is moderately grazed pasture with some scattered, undeveloped 
forest patches at the edges. An existing compensatory wetland mitigation site is present just 
south of 4th Street. Wetland and upland plant communities are described below. A list of plant 
species observed in the study area, with common and scientific names, nativity, and wetland 
indicator status, is provided in Appendix E. 

3.2 CLIMATE AND WATER 

Climatic conditions for Anacortes are characterized by 27 inches of average annual rainfall, 41F 
average winter air temperature, 61F average summer air temperature, and typically about 247 
frost-free days per year (NRCS 2002). As with most of western Washington, the highest monthly 
precipitation occurs between October 1 and March 31, with summer showers accounting for 
about 30 percent of annual precipitation. 

Table 2 provides antecedent rainfall recorded near the study area for the 3 months prior to the 
initial field investigations, as well as monthly averages and normal rainfall (30 and 70 
percentiles). Both monthly rainfall, and rainfall for the current water year (beginning October 1), 
were clearly normal at the time of the site investigations. Water table and saturation depths 
recorded in the data sheets (and summarized in Appendix C) are therefore expected to be 
representative of long term averages for the study area.  
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Table 2. Summary of Normal and Recorded Precipitation Between November 2012 and 

January 2013 near Shell PSR (inches) 
Category

1
 November 2012 December 2012 January 2013 Total Water Year to Date 

Recorded Precipitation 4.31 3.61 3.84 15.17 
Precipitation Average 4.93 3.96 4.04 15.86 

Monthly Normal     
30% Chance Less Than 3.33 2.99 2.65 10.90 
30% Chance More Than 5.89 4.62 4.84 18.86 

1Recorded data is for Burlington, WA (approximately 6 miles east of Shell PSR). Average and normal data is for 
Mount Vernon, WA (approximately 7 miles southeast of Shell PSR). 

Table 3 provides climate data for the 3 months prior to the early May field investigations of the 
expanded study area. Rainfall was slightly more than normal in February, normal in March, and 
significantly above normal in April. The amount for the water year was still normal, however. In 
addition, there was only 0.24 inch of rainfall in the 2 weeks preceding the May field 
investigations. Based on measurements from shallow monitoring wells installed in Wetland D, 
the water table in the area fell significantly during this 2 week period. The water table was not 
found within 16 inches anywhere on the expanded study area during the May investigations. 

Table 3. Summary of Normal and Recorded Precipitation Between February and April 

2013 near Shell PSR (inches) 
Category

1
 February March April Total Water Year to Date 

Recorded Precipitation 3.92 2.84 5.66 27.59 
Precipitation Average 2.87 2.81 2.48 24.02 

Monthly Normal     
30% Chance Less Than 2.19 2.17 2.07 17.33 
30% Chance More Than 3.34 3.26 2.80 28.26 

1Recorded data is for Burlington, WA (approximately 6 miles east of Shell PSR). Average and normal data is for 
Mount Vernon, WA (approximately 7 miles southeast of Shell PSR). 

The main sources of water for the on-site wetlands appear to be direct precipitation, surface 
runoff from adjacent developed refinery areas or grazed pasture, channelized flow in streams and 
ditches, and shallow subsurface flow. Shallow groundwater aquitards are common in the wetland 
areas. These are dense or contrasting soil layers that cause water to move laterally over them. 
Wetlands adjacent to Padilla Bay also have inundation and a water table that is tidally 
influenced. Surface saturation and/or ponding were present in all delineated wetlands during the 
January/February field investigations. 

3.3 SOIL TYPES 

According to the Soil Survey of the Skagit County Area Washington (NRCS 2013), four 
dominant soil map units are mapped for the study area—(18) Bow gravelly loam, low 
precipitation, 0 to 3 percent slopes is mapped over approximately 90 percent of the study area; 
(35) Coveland gravelly loam, 0 to 3 percent slopes is mapped in the southern end of the study 
area; (72) Hydraquents, tidal is mapped in the southeast corner, and (165) Xerorthents, 0 to 5 
percent slopes is mapped along the western edge of the northern half of the study area (Figure 

2). Bow, Coveland, and Hydraquents, tidal are listed as hydric soils on the NRCS hydric soils list 
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for Skagit County and Washington State (NRCS 2012). Xerorthents are not listed hydric soils; 
however, they typically have 5 percent of hydric soil inclusions. 

Bow gravelly loam consists of deep, somewhat poorly drained soils formed in gravelly glacial 
drift over glaciolacustrine material with a mantle of volcanic ash. Bow soils are on broad 
glaciated terraces and till plains. Typically they have a dark brown (10YR 3/3) or very dark 
grayish-brown (10YR 3/2) gravelly loam surface layer that is 7 inches thick. The subsoil is a 
brown (7.5YR 4/4) very gravelly loam that is 10 inches thick. The upper 14 inches of the 
substratum is an olive gray (5Y 5/2) clay loam with clay films on ped faces and pore linings. The 
lower part of the substratum to a depth of 60 inches is olive-gray silty clay. Redoximorphic 
concentrations and depletions are present immediately below the surface horizon. The volcanic 
ash influence is 10 to 17 inches thick. 

Coveland gravelly loam consists of deep, somewhat poorly drained soils formed in glacial drift 
underlain by dense glaciomarine deposits. Coveland soils are in valleys and outwash plains. 
Typically they have a very dark gray (10YR 3/1) or very dark grayish-brown (10YR 3/2) 
gravelly loam surface layer that is 9 inches thick. The subsoil is dark grayish-brown (10YR 4/2) 
very gravelly sandy loam that is 5 inches thick. The upper 24 inches of the substratum is a dark 
grayish-brown (2.5Y 4/2) silt loam or silty clay loam with clay films on ped faces and pore 
linings. The lower part of the substratum to a depth of 60 inches is olive-brown (2.5Y 4/3) dense 
sandy loam. Redoximorphic concentrations are present immediately below the surface horizon.  

Hydraquents, tidal consist of very deep, poorly drained soils on tidelands. They formed in 
alluvium. Slope is 0 to 1 percent. No single profile is representative of these soils, but one 
commonly observed in the study area is covered with a mat of dead grass about 1 inch thick. The 
surface layer is dark gray fine sandy loam 6 inches thick. The underlying material to a depth of 
60 inches or more is gray and olive gray stratified silt loam, very fine sandy loam, and fine sandy 
loam. In some areas the profile is silty clay loam. Included in this unit are areas of soils that are 
devoid of vegetation. These soils are subject to frequent, brief periods of flooding during daily 
high tides. 

Xerorthents consist of soils developed in human transported and disturbed material. They lack 
defined horizons or consistent identifying features. Included in this soil series may be small areas 
of other local soil profiles. Soil characteristics and interpretations are extremely variable 
depending on the source of the fill material or the nature of the disturbance. 

3.4 UPLAND PLANT COMMUNITIES 

The upland herbaceous communities are dominated by non-native pasture grasses and forbs. The 
vegetation in the uplands is very similar to that found in the grazed wetlands and includes 
velvetgrass (Holcus lanatus), colonial bentgrass (Agrostis capillaris), creeping bentgrass (A. 
stolonifera), tall fescue (Festuca arundinacea), crested dogtail (Cynosurus cristatus), Kentucky 
bluegrass (Poa pratensis), meadow fescue (Festuca rubra), meadow foxtail (Alopecurus 
pratensis), white clover (Trifolium repens), subterranean clover (Trifolium subterraneum), hairy 
cat’s-ear (Hypochaeris radicata), dandelion (Taraxacum officinale), birds-foot trefoil (Lotus 
corniculatus), Canada thistle (Cirsium arvense), garden vetch (Vicia sativa), hairy vetch (Vicia 
hirsuta), mouse-ear chickweed (Cerastium glomeratum), reed canarygrass (Phalaris 
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arundinacea), and wheatgrass (Agropyron sp.). Filled areas and other disturbed areas also 
contain coastal wormwood (Artemisia suksdorfii), bull thistle (Cirsium vulgare), Fuller’s teasel 
(Dipsacus fullonum), common St. John’s wort (Hypericum perforatum), and lesser hawkbit 
(Leontodon saxatilis). 

Dominant tree species in the forested uplands include red alder (Alnus rubra), black cottonwood 
(Populus balsamifera), paper birch (Betula papyrifera), western redcedar (Thuja plicata), 
Douglas fir (Pseudotsuga menziesii), bigleaf maple (Acer macrophyllum), quaking aspen 
(Populus tremuloides), and grand fir (Abies grandis). Common shrubs in the forested uplands 
include salmonberry (Rubus spectabilis), Himalayan blackberry (Rubus armeniacus), trailing 
blackberry (Rubus ursinus), snowberry (Symphoricarpos albus), Indian plum (Oemleria 
cerasiformis), tall Oregon grape (Mahonia aquifolium), red elderberry (Sambucus racemosa), 
Pacific crabapple (Malus fusca), red huckleberry (Vaccinium parvifolium), vine maple (Acer 
circinatum), oceanspray (Holodiscus discolor), and coast black gooseberry (Ribes divaricatum).  

Herbaceous species in the understory include sword fern (Polystichum munitum), northern 
woodfern (Dryopteris expansa), bracken fern (Pteridium aquilinum), stinging nettle (Urtica 
dioica), fringecup (Tellima grandiflora), Siberian miner’s lettuce (Claytonia sibirica), common 
bedstraw (Galium aparine), and bittercress (Cardamine sp.). 

3.5 NATIONAL WETLAND INVENTORY 

One large wetland complex and one small emergent wetland are indicated to occur in the study 
area per the National Wetlands Inventory (NWI) (Figure 3). The wetland complex includes 
palustrine forested (PFOC), palustrine scrub-shrub (PSSC), and palustrine emergent (PEMC) 
seasonally flooded wetlands, and an estuarine wetland adjacent to Padilla Bay. It covers most of 
the south half of the study area and much of the north half (south of the forested area). The small 
emergent wetland is mapped in the field between the clean spoils pile and North Texas Road.  

Several other similar wetlands are indicated to occur within one-quarter mile of the study area. 
Since NWI maps only show a rough estimate of the presence and geographic extent of wetland 
communities in a given area, NWI data should not be considered an accurate depiction of the 
wetland communities on the study area. Highly seasonal wetlands and forested wetlands, in 
particular, are often underestimated by the NWI.  

3.6 PREVIOUS WETLAND STUDIES 

Portions of the Shell PSR rail alignment were previously investigated for wetlands in 2012 (Hart 
Crowser 2012). This was a reconnaissance-level investigation and not a delineation of wetland 
boundaries. A sketch map of the approximate wetland area was included in the letter-report, but 
no wetland data forms or rating forms were completed. This investigation identified one large 
contiguous wetland covering most of the alignment.  
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3.7 WETLANDS DELINEATED IN THE STUDY AREA 

Field investigations confirmed the presence of twenty-one wetlands in the study area (Figure 4), 

labeled Wetlands A, D, E, E3, E4, E5, E6, I1, I2, J, N, O, Q, R, S, T, U, V, W, Y, and Z for 
purposes of this report. The characteristics defining each wetland as well as representative photos 
are provided in the wetland description summaries (Appendix A). Wetland sample plot 
datasheets are provided in Appendix C. For larger wetlands with sinuous boundaries, multiple 
paired sample plots were collected to aid in determining the wetland boundary. 

The northern forested portions of Wetland D meet the definition of a wetland/non-wetland 

mosaic according to the 2010 Regional Supplement (USACE 2010). These are landscapes 
“where wetland and non-wetland components are too closely associated to be easily delineated 
or mapped separately. These areas often have complex microtopography, with repeated small 
changes in elevation occurring over short distances.” These portions of the study area have likely 
never been cleared or leveled for agriculture. They have a very complex hummocky topography, 
with wetlands in the swales and uplands on many of the hummocks. Using methods described in 
Section 2.2.4, wetlands were determined to make up approximately 70 percent of the mosaic 
area. 

Table 4 provides a summary of wetland characteristics in the study area. Wetland category is 
based on the Ecology rating forms (Appendix E). Hydrologic connection of the wetlands is 
described in the summary sheets for each wetland (Appendix A). Wetland sizes were calculated 
using AutoCAD.  

3.8 ORDINARY HIGH WATER MARK 

The OHWM for Padilla Bay was determined for the southeastern corner of the study area. This 
area is a low energy environment where the action of waves and currents is not sufficient to 
prevent vegetation establishment below mean higher high tide. As such, the OHWM is 
coincident with the landward limit of salt tolerant vegetation. "Salt tolerant vegetation" means 
vegetation which is tolerant of interstitial soil salinities greater than or equal to 0.5 parts per 
thousand. The landward limit of salt tolerant vegetation is quite distinct with pickleweed 
(Sarcocornia perennis), saltgrass (Distichlis spicata), and atriplex (Atriplex sp.) below the 
OHWM. 
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Table 4. Wetlands in the Study Area 

Wetland 

Name 

Wetland 

Category Cowardin Classification 

HGM 

Classification 

Hydrologically 

Isolated? 

Wetland 

Size 

(acres)
1
 

Buffer 

Width 

(feet) 

A IV Emergent Depressional / 
Slope No 2.02 50 

D III Forested/Scrub-
shrub/Emergent 

Depressional / 
Slope No 38.41 150 

D III Forested Mosaic Depressional / 
Slope No 7.45 150 

E III Forested/Emergent Depressional / 
Slope No 10.75 150 

E3 IV Emergent Depressional No 0.17 50 
E4 IV Emergent Depressional No 0.05 50 
E5 IV Emergent Depressional No 0.18 50 
E6 IV Emergent Depressional No 0.20 50 

I1 II Forested/Scrub-
shrub/Emergent/Estuarine 

Depressional / 
Slope /Tidal 

Fringe 
No 2.48 300 

I2 IV Emergent Slope No 0.35 50 

J IV Emergent Depressional / 
Slope No 0.13 50 

N II Estuarine Emergent Tidal Fringe No 0.04 300 
O III Emergent Depressional No 0.18 150 
Q III Forested/Scrub-shrub Depressional No 1.01 150 
R IV Emergent Depressional No 0.10 50 

S II Forested/Scrub-
shrub/Emergent 

Depressional / 
Slope No 0.86 300 

T III Forested Depressional Yes 0.12 150 
U IV Emergent Depressional No 0.24 50 

V IV Emergent Depressional / 
Slope No 1.07 50 

W III Forested Depressional No 0.06 150 

Y IV Emergent Depressional / 
Slope No 0.42 50 

Z IV Emergent Depressional / 
Slope No 0.64 50 

1Includes only the area of the wetlands within the study area and only the wetland portion of the wetland/upland 
mosaics. 

3.9 HABITAT CONSERVATION AREAS 

3.9.1 Streams 

The USGS topographic map does not indicate any streams occurring in the study area. However, 
field investigations revealed the presence of one stream (Figure 4), labeled Stream S for 
purposes of this report. Stream characteristics and representative photos are provided in the 
summary sheets in Appendix B. The upper reach of the stream has been highly disturbed due to 
channelization and trampling from cattle and provides poor aquatic habitat. The lower 450 feet 
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of stream flow through tidal salt marsh. This lower reach of Stream S is accessible to fish, and 
some were observed during field surveys in August 2013. Stream S is not listed as utilized by 
anadromous species on the SalmonScape website (WDFW 2013a). Potential fish passage is 
blocked at South Texas Road due to a non-passable culvert. 

3.9.2 Priority Habitat and Species  

Based on a review of existing documentation from the Washington Department of Fish and 
Wildlife (WDFW 2013b) and the Washington Natural Heritage Program (WNHP 2013), no 
federal- or state-listed threatened or endangered plant or terrestrial animal species are known to 
occur in the study area. Several listed fish species are present in Padilla Bay. Two active and one 
abandoned bald eagle (Haliaeetus leucocephalus) nests were observed within the study area. 
Bald eagles are a State Sensitive species and also protected under the Bald Eagle and Golden 
Eagle Protection Act.  

3.10 OTHER DRAINAGE FEATURES 

Thirteen ditches occur within the study area, labeled Ditch A1, A2, A3, B, D1, D2, D3, D4, E1, 
E2, E3, I, and Q for purposes of this report. They are indicated on Figure 4. Characteristics of 
the ditches and representative photos are provided in the summary sheets in Appendix B. These 
ditches are assumed to have “relatively permanent flow” (e.g., seasonal continuous flow). Since 
they all eventually drain to Padilla Bay (Puget Sound), the ditches are assumed to be 
jurisdictional under the Clean Water Act.  

Ditches D3 and D4 appear to have the most flow in the study area. They are located in a pasture 
in Wetland D in the center of the study area. Both drainages receive water from the refinery 
through a permitted National Pollutant Discharge Elimination System (NPDES) outfall. The 
water at this outfall originates as both stormwater and steam condensate from refinery processes. 
The water is tested regularly as part of the NPDES permit. Ditch D3 is not known to be 
accessible to fish due to the lack of a continuous defined channel connecting to Padilla Bay. 
Ditch D4 is not likely to be accessible to fish due to the disturbed nature of the channel, 
impassable culverts and limited flows. Culverts under East March Point Road drain the water 
from Ditches D3 and D4 to Padilla Bay. These culverts are several feet above the tideline of the 
Bay and therefore are impassable to fish. 

3.11 OTHER CRITICAL AREAS 

The study area was investigated for other critical areas as designated in SCC 14.24. 

3.11.1 Aquifer Recharge Areas & Flow-Sensitive Basins 

Aquifer recharge areas are areas determined to be critical in maintaining both groundwater 
quantity and quality. SCC 14.24 specifies regulatory requirements for development within these 
areas, including prohibited activities, site assessment requirements, and impact mitigation. 
Category I aquifer recharge areas are shown on the aquifer recharge area map (Skagit County 
GIS 2010a). Potential Sea Water Intrusion Areas are included on the map as Category I areas.  
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All of the study area is a Potential Sea Water Intrusion Area due to its proximity to Padilla Bay. 
Site assessment and mitigation requirements will be determined in consultation with Skagit 
County.   

The study area is not within a designated flow-sensitive basin. 

3.11.2 Geologically Hazardous Areas 

These are areas that may not be suited to development consistent with public health, safety, or 
environmental standards, because of their susceptibility to erosion, sliding, earthquake, or other 
geological events. Types of geologically hazardous areas include: erosion, landslide, seismic, 
mine, and volcanic hazards. Known and suspected hazard areas are indicated on the Potential 
Landslide and Erosion Areas Map (Skagit County GIS 2009). None of the study area is located 
in a mapped geologically hazardous area.  

Natural slopes across the area are well below 15 percent gradient. There is a man-made slope 
(clean spoils pile in the northwest corner of the study area) that exceeds 15 percent (Figure 4).  
The spoils pile is approximately 40 feet high, with side slopes that are at a gradient of 40 percent.  

3.11.3 Frequently Flooded Areas 

These are lands in the floodplain subject to a 1 percent or greater chance of flooding in any given 
year, and those lands that provide important flood storage, conveyance, and attenuation 
functions. These areas are designated on the Federal Emergency Management Agency (FEMA) 
Q3 100 Year Floodplain Map (Skagit County GIS 2010b). None of the study area is within the 
100 year floodplain, with the exception of the tidal salt marsh portion of Wetland I1 in the 
southeast corner. Development within a frequently flooded area must conform to construction 
standards listed in SCC 14.34 (Flood Damage Prevention). Most development activities within 
such areas will require a floodplain development permit issued by Skagit County. 
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4.0 REGULATORY REQUIREMENTS 

The presence of several on-site wetlands and their associated buffers may constrain the 
development potential within the project area. Any development plans must address impacts to 
the wetlands, waterways, and their associated buffers, and permits will be required to fill or 
modify wetlands or other waters of the U.S. The Corps regulates “Waters of the U.S.” including 
wetlands, through Section 404 of the U.S. Clean Water Act of 1972. Ecology regulates water 
quality, and thereby wetlands and other waters, through Section 401 of the U.S. Clean Water 
Act. In addition, the State Water Pollution Control Act (Chapter 90.48 RCW), which is 
administered by Ecology, applies to pollution of and discharges into all waters of the state, 
including wetlands. Skagit County also administers wetland permits via their Critical Areas 
Ordinance. All three of the regulatory agencies require that a wetland fill permit applicant 
demonstrate that wetlands have been avoided or impacts minimized to the maximum extent 
practicable. 

Stream S is regulated and protected by a 100-foot buffer under the Skagit County Critical Areas 
Ordinance (Skagit County 2012). Impacts to streams are mitigated on a case-by-case basis. A 
Hydraulic Project Approval (HPA) may be required by the Washington State Department of Fish 
and Wildlife where streams or other waterways are being crossed or filled by a proposed project. 
Impacts to ditches are generally considered self-mitigating as long as the water conveyance 
function of the ditch is maintained.   
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APPENDIX A 

WETLAND DESCRIPTION SUMMARIES



 



Wetland A 

 
View of Wetland A from the top of the adjacent fill pile 

 
Sample Plot SP-A1 at base of fill pile 

 
Sample Plot SP-A1 

 
Sample Plot SP-A4 

 

Description 
Location: North end of study area 
Size:  2.02 acres   
Landscape: Glaciomarine Terrace, 0-3% slopes, concave to flat 
Sample Points: Wetland: SP-A1,4 

Upland:  SP-A2,3,5 
Classification 
Cowardin  Classes: Palustrine Emergent 

Water Regimes: Temporarily Flooded / Saturated 
Hydrogeomorphic Classes: Depressional and Slope 
Wetland Rating: IV 
Standard Buffer Width: 50 feet 
Hydrology 
Primary Sources: Precipitation, Surface Runoff, Channelized Flow, Shallow Subsurface Flow 
Connectivity: Water flows into Wetland A from developed areas of the refinery. The wetland 

drains into a ditch that flows into another ditch along the south side of North 
Texas Road. This ditch conveys water east into Padilla Bay (Puget Sound). 

Primary Indicators: High Water Table (A2), Saturation (A3), Oxidized Rhizospheres along Living 
Roots (C3) 

Secondary Indicators: Geomorphic Position (D2), Shallow Aquitard (D3), FAC-Neutral Test (D5) 
 
 



 

 

Common Vegetation 
Trees: none 

Shrubs: Himalayan blackberry, Douglas hawthorn, trailing blackberry 

Herbs: Grazed Pasture: velvetgrass, colonial bentgrass, creeping bentgrass, tall 
fescue, crested dogtail, hare sedge, meadow foxtail, softrush, Canada thistle, 
reed canarygrass 

Prevalence Index:  2.00 to 3.04 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture Coarse Fragments 
0-11 10YR 3/1 none Silty Clay Loam none 
11-18 2.5Y 5/2 10YR 4/6 10% Silt Loam none 
11-18  10YR 3/1 30%   

Hydric Soil 
Indicators:  Depleted below Dark Surface (A11), Depleted Matrix (F3) 

Functions Provided 
Water Quality: Low (10 points) – Sediment, nutrient and toxicant removal  
Hydrology: Low (7 points) – Surface runoff retention 
Habitat: Low (9 points) – Organic matter production and export 



Wetland D 

 
Ponding at south end of Wetland D between SP-D1 and D5 

 
SP-D2: depleted matrix beginning at 11 inches 

 
Plot SP-D18 at north end of grazed field 

 
SP-D22 in forested wetland 

 
Interior of forested wetland mosaic, north end of Wetland D 

 
SP-D26 in forested wetland mosaic 

 

Description 
Location: North half of study area 
Size: 45.86 acres (total within the study 

area) 
Forested wetland mosaic: 7.45 acres 
(wetland area is 70% of 10.64 acres) 
Non-mosaic wetland: 38.41 acres 

Landscape: Glaciomarine Terrace, 0-3% slopes, concave to flat in pasture areas, undulating 
(hummocks and depressions) in forested mosaic area 

Sample Points: Wetland: SP-C1,5,7,9 & SP-D1,2,5,6,8,11,12,15,16,18,21,22,24,26,28,30,33,34   
Upland:  SP-C2,3,4,6,8 & SP-D3,4,7,9,10,13,14,17,19,20,23,25,27,29,31,32,35 



 

 

Classification 
Cowardin  Classes: Palustrine Forested /Scrub-shrub/Emergent 

Water Regimes: Seasonally Flooded / Temporarily Flooded / Saturated 
Hydrogeomorphic Classes: Depressional and Slope 
Wetland Rating: III 
Standard Buffer Width: 150 feet 
Hydrology 
Primary Sources: Precipitation, Surface Runoff, Channelized Flow, Shallow Subsurface Flow 
Connectivity: Water flows into Wetland D from developed areas of the refinery to the west. 

The northern portion of the wetland drains into a ditch along North Texas Road. 
The central portion of the wetland drains into two ditches.  The south end of the 
wetland drains into a ditch along the refinery access road.  All of these 
channels convey water east into Padilla Bay (Puget Sound). 

Primary Indicators: Surface Water (A1), High Water Table (A2), Saturation (A3), Algal Mats (B4), 
Oxidized Rhizospheres along Living Roots (C3) 

Secondary Indicators: Geomorphic Position (D2), Shallow Aquitard (D3), FAC-Neutral Test (D5) 
Common Vegetation 
Trees: red alder, black cottonwood, Pacific crabapple, western redcedar, quaking 

aspen 
Shrubs: Nootka rose, salmonberry, snowberry, trailing blackberry, Douglas spirea, Sitka 

willow, sweetbrier rose, black twinberry, coast black gooseberry 
Herbs: Grazed Pasture: velvetgrass, colonial bentgrass, creeping bentgrass, tall 

fescue, crested dogtail, meadow fescue, meadow foxtail, softrush, horsetail, 
white clover, birds-foot trefoil, small-flowered forget-me-not, cattail, Canada 
thistle, reed canarygrass, wheatgrass, yellow glandweed, creeping buttercup 
 
Forest: slender-foot sedge, fringecup, large-leaved avens, stinging nettle, 
water parsley, piggyback plant, lady fern, sword fern, slough sedge, 
mannagrass, willowherb 

Prevalence Index:  2.47 to 3.35 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture Coarse Fragments 
0-6 10YR 3/1 none Loam none 
6-10 10YR 3/1 7.5YR 4/3 3% Loam 5% gravel 
10-16 2.5Y 5/2 10YR 4/4 8% Sandy Loam 15% gravel 

Hydric Soil 
Indicators: 

Depleted below Dark Surface (A11), Loamy Gleyed Matrix (F2), Depleted Matrix (F3), Redox 
Dark Surface (F6) 

Functions Provided 
Water Quality: Moderate (14 points) – Sediment, nutrient and toxicant removal  
Hydrology: Low (10 points) – Surface runoff retention 
Habitat: Moderate (26 points) – Organic matter production and export; habitat structure 

and diversity; habitat for aquatic invertebrates and amphibians 



Wetland E 

 
Sample Plot SP-E1 at north end of Wetland E 

 
SP-E3: Depleted matrix beginning at 10 inches 

 
Sample Plot SP-E4 

 
Sample Plot SP-E7 

 

Description 
Location: South half of study area, south of 4th Street, between the rail spur and a dirt 

access road; Wetland E includes an existing mitigation site in its northeastern 
corner 

Size: 10.75 acres (total within the study 
area) 

 

Landscape: Glaciomarine Terrace, 0-5% slopes, concave to flat 
Sample Points: Wetland: SP-E1,3,4,5,7,9  SP-2E1 

Upland:  SP-E2,6,8,10  SP-2E2 
Classification 
Cowardin  Classes: Palustrine Forested / Emergent 

Water Regimes: Seasonally Flooded / Temporarily Flooded / Saturated 
Hydrogeomorphic Classes: Depressional and Slope 
Wetland Rating: III 
Standard Buffer Width: 150 feet 
Hydrology 
Primary Sources: Precipitation, Surface Runoff, Channelized Flow, Shallow Subsurface Flow 
Connectivity: Water flows into Wetland E from developed areas of the refinery to the west. 

The wetland is drained by Ditches E1, E2 and E3. Water from these ditches 
flows into Stream S which conveys water east into Padilla Bay (Puget Sound). 

Primary Indicators: Surface Water (A1), High Water Table (A2), Saturation (A3), Algal Mats (B4), 
Oxidized Rhizospheres along Living Roots (C3) 



 

 

Secondary Indicators: Geomorphic Position (D2), Shallow Aquitard (D3), FAC-Neutral Test (D5) 
 

Common Vegetation 
Trees: red alder, black cottonwood, Pacific crabapple 

Shrubs: English hawthorn, cascara, Nootka rose, salmonberry, snowberry, trailing 
blackberry, Douglas spiraea, sweetbrier rose, black twinberry 

Herbs: Grazed Pasture: velvetgrass, colonial bentgrass, creeping bentgrass, tall 
fescue, crested dogtail, meadow foxtail, softrush, white clover, birds-foot trefoil, 
Canada thistle, reed canarygrass, wheatgrass, creeping buttercup 
 
Forest: slender-foot sedge, fringecup, large-leaved avens, stinging nettle, 
piggyback plant, lady fern, sword fern, willowherb 

Prevalence Index:  2.70 to 3.10 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture Coarse Fragments 
0-5 10YR 3/2 7.5YR 4/4 10% Sandy Loam 0 
5-13 10YR 4/2 7.5YR 3/4 20% Sandy Loam 10% gr. 
13-18 10YR 4/2 7.5YR 4/4 10% Sandy Loam 15% gr., 10% cobble 

Hydric Soil 
Indicators: Depleted below Dark Surface (A11), Depleted Matrix (F3), Redox Dark Surface (F6) 

Functions Provided 
Water Quality: Low (10 points) – Sediment, nutrient and toxicant removal  
Hydrology: Low (10 points) – Surface runoff retention 
Habitat: Low (18 points) – Organic matter production and export; habitat structure 



Wetland I1 

 
Sample Plot SP-I2 in freshwater portion 

 
Tidal Salt Marsh 

 
Sample Plot SP-I2 

 
Grazed & Ungrazed Salt Marsh 

 

Description 
Location: South end of study area. Contained by the BNSF mainline on the south and 

East March Point Road on the east. 
Size: 2.48 acres (total within study area – extends offsite to the north  
Landscape: Glaciomarine Terrace, 0-3% slopes, concave to flat 
Sample Points: Wetland: SP-I2   Upland:  SP-I1 
Classification 
Cowardin  Classes: Palustrine Forested / Scrub-shrub / Emergent 

Estuarine Intertidal Emergent 

Water Regimes: Seasonally Flooded / Temporarily Flooded / Saturated 
Regularly and Irregularly Flooded 

Hydrogeomorphic Classes: Depressional and Slope 
Salt Water Tidal Fringe 

Wetland Rating: II 
Standard Buffer Width: 300 feet 
Hydrology 
Primary Sources: Precipitation, Surface Runoff, Channelized Flow, Shallow Subsurface Flow 

Tidal inundation and tidally influenced groundwater 
Connectivity: Wetland I1 drains directly into Padilla Bay through Stream S which crosses 

under East March Point Road in two open-bottom concrete culverts. 
Primary Indicators: High Water Table (A2), Saturation (A3), Oxidized Rhizospheres along Living 

Roots (C3) 
Secondary Indicators: Geomorphic Position (D2) 



 Common Vegetation 
Trees: black cottonwood, red alder, Pacific crabapple, Douglas-fir [mainly located 

outside of study area] 
Shrubs: Douglas spirea, Nootka rose, Sitka willow, Himalayan blackberry, snowberry 

[mainly located outside of study area] 
Herbs: Grazed Pasture: velvetgrass, colonial bentgrass, creeping bentgrass, tall 

fescue, crested dogtail, meadow foxtail, softrush, creeping buttercup 
Salt Marsh: salt grass, woody saltwort, Baltic rush, spear saltbush, bentgrass, arrow-grass 

Prevalence Index:  2.93 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture CFs/Remarks 
0-5 5Y 5/1 7.5YR 4/4 10% Loam old ditch spoils 
5-15 10YR 3/1 7.5YR 3/3 5% Loam  
15-18 5Y 4/1 10YR 4/3 30% Loamy Coarse Sand 5% gravel 

Hydric Soil 
Indicators:  Redox Dark Surface (F6) 

Functions Provided (Freshwater portion) 
Water Quality: Moderate (14 points) – sediment, nutrient and toxicant retention 
Hydrology: Low (8 points) – surface runoff retention 
Habitat: Moderate (23 points)–Organic matter production and export; habitat structure and diversity 
Estuarine: Most of the salt marsh is fenced off from cattle. Tidal channels and pools in this area 

provide feeding habitat for juvenile fish and wading birds. 



 Wetland I2 

 
Sample Plot SP-I3 

 
Sample Plot SP-I3 

 

Description 
Location: South end of study area 
Size: 0.35 acre   
Landscape: Glaciomarine Terrace, 3-5% slopes, flat 
Sample Points: Wetland: SP-I3 

Upland:  SP-I4 
Classification 
Cowardin  Classes: Palustrine Emergent 

Water Regimes: Temporarily Flooded / Saturated 
Hydrogeomorphic Classes: Slope 
Wetland Rating: IV 
Standard Buffer Width: 50 feet 
Hydrology 
Primary Sources: Precipitation, Surface Runoff, Shallow Subsurface Flow 
Connectivity: At high flows, water sheet flows out of Wetland I2 a short distance into Ditch I 

that conveys water east into Padilla Bay (Puget Sound). 
Primary Indicators: Surface Water (A1),High Water Table (A2), Saturation (A3), Oxidized 

Rhizospheres along Living Roots (C3) 
Secondary Indicators: Geomorphic Position (D2) 
Common Vegetation 
Trees: none 

Shrubs: none 

Herbs: Grazed Pasture: velvetgrass, colonial bentgrass, creeping bentgrass, tall 
fescue, crested dogtail, meadow foxtail, softrush, white clover 

Prevalence Index:  3.20 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture Coarse Fragments 
0-4 10YR 3/2 none Loam none 
4-10 10YR 3/2 7.5YR 4/6 10% Loam 15% gravel 
10-16 10YR 4/2 10YR 4/2 30% Sandy Loam 10% gravel 

Hydric Soil 
Indicators:  Depleted below Dark Surface (A11), Depleted Matrix (F3), Redox Dark Surface (F6) 

Functions Provided 
Water Quality: Low (2 points) – Very low function  
Hydrology: Low (2 points) – Very low function 
Habitat: Low (9 points) – Organic matter production and export 



 Wetland J 

 
Sample Plot SP-J2 

 
Sample Plot SP-J2 

 

Description 
Location: South end of study area 
Size: 0.13 acre (within the study area); entire wetland is 0.92 acre  
Landscape: Glaciomarine Terrace, 0-3% slopes, concave to flat 
Sample Points: Wetland: SP-J2 

Upland:  SP-J1 
Classification 
Cowardin  Classes: Palustrine Emergent 

Water Regimes: Seasonally Flooded / Temporarily Flooded / Saturated 
Hydrogeomorphic Classes: Depressional and Slope 
Wetland Rating: IV 
Standard Buffer Width: 50 feet 
Hydrology 
Primary Sources: Precipitation, Surface Runoff, Shallow Subsurface Flow 
Connectivity: At high flows, water sheet flows out of Wetland J a short distance into a ditch 

that conveys water east into Padilla Bay (Puget Sound). 
Primary Indicators: Surface Water (A1), High Water Table (A2), Saturation (A3) 
Secondary Indicators: Geomorphic Position (D2), FAC-Neutral Test (D5) 
Common Vegetation 
Trees: none 

Shrubs: none 

Herbs: Grazed Pasture: velvetgrass, colonial bentgrass, creeping bentgrass, tall 
fescue, meadow foxtail, softrush 

Prevalence Index:  2.90 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture CFs/Remarks 
0-7 10YR 3/2 10YR 4/4 5% Loam old fill material 
7-10 2.5Y 4/2 10YR 4/4 10% Sandy Clay Loam fill; 15% gravel 
10-18 10YR 3/2 7.5YR 3/4 5% Loam  
18-20 10Y 5/1 10YR 4/4 15% Sandy Loam  

Hydric Soil 
Indicators:  Redox Dark Surface (F6) 

Functions Provided 
Water Quality: Low (4 points) – Very low function  
Hydrology: Low (10 points) – Surface runoff retention 
Habitat: Low (10 points) – Organic matter production and export 



 Wetland N 

 
Wetland N looking east 

 
Wetland N looking west 

 

Description 
Location: Southeast corner of study area along Padilla Bay 
Size: 0.04 acres  
Landscape: Padilla Bay shoreline 
Sample Points: none 
Classification 
Cowardin  Classes: Estuarine Intertidal Emergent 

Water Regimes: Regularly Flooded 
Hydrogeomorphic Classes: Salt Water Tidal Fringe 
Wetland Rating: II 
Standard Buffer Width: 300 feet 
Hydrology 
Primary Sources: Tidal inundation 
Connectivity: On Padilla Bay 
Primary Indicators: Surface Water (A1), Water marks (B1), Sediment deposits (B2), Drift Deposits 

(B3), Surface soil cracks (B6), Oxidized rhizospheres along living roots (C3), 
Secondary Indicators: Drainage patterns (B10), Geomorphic position (D2), FAC-neutral test (D5) 
Common Vegetation 
Trees: none 

Shrubs: none 

Herbs: Lyngbye’s sedge 

Prevalence Index:  1.0 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture CFs/Remarks 
     
     
     

Hydric Soil 
Indicators:  Soils not described. 

Functions Provided  
Functional analysis not available for Salt Water Tidal Fringe wetlands. 



 Wetland O 

 
Wetland O (lower right) from South March Point Road 

 
 

 

Description 
Location: Southeast corner of study area, between BNSF mainline and East March Point 

Road 
Size: 0.18 acres  
Landscape: Located in a closed depression created by embankments for the road and 

railroad and separated from Padilla Bay by a manmade berm. 
Sample Points: none 
Classification 
Cowardin  Classes: Palustrine Emergent 

Water Regimes: Seasonally flooded 
Hydrogeomorphic Classes: Depressional 
Wetland Rating: III 
Standard Buffer Width: 150 feet 
Hydrology 
Primary Sources: Precipitation, surface runoff from road and railroad, tidally influenced 

groundwater 
Connectivity: No apparent surface connection to Padilla Bay, but the wetland is separated 

from the bay by a manmade berm.  Groundwater is likely tidally influenced. 
Primary Indicators: High water table (A2) 
Secondary Indicators: Geomorphic position (D2), FAC-neutral test (D5) 
Common Vegetation 
Trees: none 

Shrubs: none 

Herbs: cattails 

Prevalence Index:  1.0 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture CFs/Remarks 
     
     
     

Hydric Soil 
Indicators:  Soils not described. 

Functions Provided 
Water Quality: High (24 points) – sediment, nutrient and toxicant retention 
Hydrology: Moderate (14 points) – surface runoff retention 
Habitat: Low (7 points) –  Organic matter production 



 Wetland Q 

 
Wetland Q from S. Marsh Point Road 

 
Looking west from east end of Wetland Q 

 

Description 
Location: South end of study area, between BNSF mainline and South March Point Road 
Size: 1.01 acres  
Landscape: Located in a swale created by embankments for the road and railroad. 
Sample Points: Wetland: SP-Q1   Upland:  none due to adjacent embankments 
Classification 
Cowardin  Classes: Palustrine forested/scrub-shrub 

Water Regimes: Seasonally flooded / saturated 
Hydrogeomorphic Classes: Depressional 
Wetland Rating: III 
Standard Buffer Width: 150 feet 
Hydrology 
Primary Sources: Precipitation, surface runoff from road and railroad, channelized flow 
Connectivity: Drains into a culvert under the railroad bed which connects to Stream I1. 

Stream I1 flows into Padilla Bay (Puget Sound). 
Primary Indicators: Water marks (B1), Sediment deposits (B2), Surface soil cracks (B6), Oxidized 

rhizospheres along living roots (C3), 
Secondary Indicators: Water-stained leaves (B9), Drainage patterns (B10), Dry-season water table 

(C2), Geomorphic position (D2) 
Common Vegetation 
Trees: Pacific willow, Sitka willow, Scouler’s willow 

Shrubs: Douglas spiraea, Nootka rose, salmonberry, Pacific crabapple, black twinberry, 
blackberry, snowberry 

Herbs: slough sedge, reed canarygrass, cattails, bentgrass 

Prevalence Index:  2.03 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture CFs/Remarks 
0-6 10YR 3/2 7.5YR 4/6 15% Silt loam  
6-14 10YR 4/2 7.5YR 4/6  20% Silty clay loam  
14-20 10GY 5/1 10YR 4/4  20% Silty clay loam Very moist 

Hydric Soil 
Indicators:  Depleted matrix (F3); Redox dark surface (F6) 

Functions Provided 
Water Quality: Moderate (23 points) – sediment, nutrient and toxicant retention 
Hydrology: Low (8 points) – surface runoff retention 
Habitat: Low (11 points) –  Organic matter production and export 



 Wetland R 

 
Sample Plot SP-R1 

 
Sample Plot SP-R1 

 

Description 
Location: South end of study area, west of the rail spur 
Size: 0.10 acre  
Landscape: Glaciomarine Terrace, 0-3% slopes, concave to flat 
Sample Points: Wetland: SP-R1   Upland:  SP-R2 
Classification 
Cowardin  Classes: Palustrine Emergent 

Water Regimes: Occasionally Flooded / Seasonally Saturated 
Hydrogeomorphic Classes: Depressional 
Wetland Rating: IV 
Standard Buffer Width: 50 feet 
Hydrology 
Primary Sources: Precipitation, Surface Runoff 
Connectivity: Wetland R is in a shallow depression. At high flows, runoff flows into Ditch E2, 

which flows into Stream I1, which flows into Padilla Bay. 
Primary Indicators: Algal mat (B4), Oxidized rhizospheres along living roots (C3) 
Secondary Indicators: Water-stained leaves (B9), Geomorphic position (D2) 
Common Vegetation 
Trees: none 

Shrubs: none 

Herbs: Grazed Pasture: velvetgrass, colonial bentgrass, tall fescue, meadow foxtail 

Prevalence Index:  3.08 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture CFs/Remarks 
0-5 10YR 3/1.5 10YR 3/3;  2% Loam 10% gravel 
5-10 10YR 3/1.5 10YR 3/3;  5% Loam 20% gravel 
10-18 5Y 5/1.5 7.5YR 4/6;  20% Sandy loam 10% gravel 

Hydric Soil 
Indicators:  Depleted below dark surface (A11); Depleted matrix (F3) 

Functions Provided 
Water Quality: Low (4 points) 
Hydrology: Low (8 points) – surface runoff retention 
Habitat: Low (9 points) 



 Wetland S 

 
Sample Plot SP-S1 

 
Sample Plot SP-S1 

 

Description 
Location: Southwest corner of study area, west of the rail spur 
Size: 0.86 acre (total within study area); Wetland extends offsite to the west 
Landscape: Glaciomarine Terrace, 0-3% slopes, concave to flat; undulating in the forest 
Sample Points: Wetland: SP-S1   Upland:  SP-S2 
Classification 
Cowardin  Classes: Palustrine forested, scrub-shrub and emergent (study area is emergent 

only) 
Water Regimes: Seasonally and occasionally flooded / Seasonally saturated 

Hydrogeomorphic Classes: Depressional and Slope 
Wetland Rating: II 
Standard Buffer Width: 300 feet 
Hydrology 
Primary Sources: Precipitation, Surface runoff, Seasonal high groundwater table 
Connectivity: Drains into ditch E2, which drains into Stream I1, which drains into Padilla Bay 

(Puget Sound). 
Primary Indicators: Oxidized rhizospheres along living roots (C3) 
Secondary Indicators: Water-stained leaves (B9), Geomorphic position (D2) 
Common Vegetation 
Trees: black cottonwood, quaking aspen, western red cedar, red alder 

Shrubs: salmonberry, Douglas spiraea,  

Herbs: Grazed Pasture: velvetgrass, tall fescue, meadow foxtail, sweet vernal grass 
Forest:  slough sedge 

Prevalence Index:  > 3.0 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture CFs/Remarks 
0-9 10YR 3/1  10YR 4/4;  5% Loam 20% gravel  
9-16 5Y5/1 10YR 5/6;  30% Loam 10% gravel 

Hydric Soil 
Indicators:  Redox dark surface (F6); Depleted matrix (F3) 

Functions Provided 
Water Quality: High (22 points) – sediment, nutrient and toxicant retention 
Hydrology: Moderate (10 points) – surface runoff retention 
Habitat: High (22 points) –  Organic matter production and export; habitat structure and diversity; 

habitat for aquatic invertebrates and amphibians 



 Wetland T 

 
Sample Plot SP-T1  

Sample Plot SP-T1 
 

Description 
Location: East side of study area, north of 4th Street 
Size: 0.12 acre   
Landscape: Glaciomarine Terrace, 0-3% slopes, concave to flat 
Sample Points: Wetland: SP-T1   Upland:  SP-T2 
Classification 
Cowardin  Classes: Palustrine forested 

Water Regimes: Seasonally and occasionally flooded 
Hydrogeomorphic Classes: Depressional 
Wetland Rating: III 
Standard Buffer Width: 150 feet 
Hydrology 
Primary Sources: Precipitation, Surface runoff, Seasonal high groundwater table 
Connectivity: Wetland T is isolated, but groundwater movements may discharge to ditches or 

an intermittent stream that drain to Padilla Bay (Puget Sound). 
Primary Indicators: Oxidized rhizospheres along living roots (C3), Sparsely vegetated concave 

surface 
Secondary Indicators: Geomorphic position (D2) 
Common Vegetation 
Trees: black cottonwood, quaking aspen, western red cedar, red alder, big leaf maple 

Shrubs: salmonberry, Pacific crabapple, red elderberry, Himalayan blackberry, Indian 
plum 

Herbs: lady fern, creeping buttercup, large leaf avens, fringecup, bluegrass 

Prevalence Index:  > 3.0 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture CFs/Remarks 
0-10 10YR 3/1 10YR 3/3;  2 Silt loam 15% gravel 
10-16 2.5Y 4/2 10YR 4/4;  15% Loam 30% gravel 

Hydric Soil 
Indicators:  Redox dark surface (F6); Depleted below dark surface (A11) 

Functions Provided 
Water Quality: High (24 points) – sediment, nutrient and toxicant retention 
Hydrology: Moderate (10 points) – surface runoff retention 
Habitat: Moderate (12 points) –  Organic matter production and export; habitat structure and 

diversity 



 Wetland U 

 
Sample Plot SP-U1 

 
Sample Plot SP-U1 

 

Description 
Location: East side of study area, north of 4th Street 
Size: 0.24 acre  
Landscape: Glaciomarine Terrace, 0-3% slopes, concave to flat 
Sample Points: Wetland: SP-U1   Upland:  SP-U2 
Classification 
Cowardin  Classes: Palustrine Emergent 

Water Regimes: Occasionally Flooded / Seasonally Saturated 
Hydrogeomorphic Classes: Depressional 
Wetland Rating: IV 
Standard Buffer Width: 50 feet 
Hydrology 
Primary Sources: Precipitation, Surface Runoff 
Connectivity: Wetland U is in a shallow depression. At high flows, surface water likely sheet 

flows into Wetland V, thence into Ditch D1, which flows into Padilla Bay. 
Primary Indicators: Oxidized rhizospheres along living roots (C3) 
Secondary Indicators: Geomorphic position (D2) 
Common Vegetation 
Trees: none 

Shrubs: none 

Herbs: Grazed Pasture: velvetgrass, colonial bentgrass, tall fescue, meadow foxtail, 
white clover 

Prevalence Index:  3.01 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture CFs/Remarks 
0-9 10YR 3/2 10YR 4/3;  5% Loam 5% gravel 
9-16 2.5Y 5/2 10YR 4/4;  20% Clay Loam 15% gravel 

     
Hydric Soil 
Indicators:  Depleted matrix (F3) 

Functions Provided 
Water Quality: Low (8 points) – low function 
Hydrology: Low (10 points) – surface runoff retention 
Habitat: Low (10 points) – organic matter production and export 



 Wetland V 

 
Sample Plot SP-V1 

 
Sample Plot SP-V1 

 

Description 
Location: East side of study area, north of 4th Street 
Size: 1.07 acre  
Landscape: Glaciomarine Terrace, 0-3% slopes, concave to flat 
Sample Points: Wetland: SP-V1   Upland:  SP-V2 
Classification 
Cowardin  Classes: Palustrine Emergent 

Water Regimes: Occasionally Flooded / Seasonally Saturated 
Hydrogeomorphic Classes: Depressional and Slope 
Wetland Rating: IV 
Standard Buffer Width: 50 feet 
Hydrology 
Primary Sources: Precipitation, Surface Runoff, Shallow Subsurface Flow 
Connectivity: Wetland V is on a narrow bench/shallow depression on a gentle slope. At high 

flows, surface water likely flows east into the ditch along East March Point 
Road, and/or south into Ditch D1. These ditches flow into Padilla Bay. 

Primary Indicators: Oxidized rhizospheres along living roots (C3) 
Secondary Indicators: Geomorphic position (D2) 
Common Vegetation 
Trees: none 

Shrubs: none 

Herbs: Grazed Pasture: velvetgrass, colonial bentgrass, tall fescue, meadow foxtail, 
white clover, Kentucky bluegrass 

Prevalence Index:  3.02 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture CFs/Remarks 
0-7 10YR 3/2 10YR 4/3;  3% Loam 15% gravel 
7-16 5Y 5/1 10YR 5/6;  20% Clay Loam 10% cobble,              

25% gravel 
     

Hydric Soil 
Indicators:  Depleted matrix (F3) 

Functions Provided 
Water Quality: Low (4 points) – low function 
Hydrology: Low (7 points) – surface runoff retention 
Habitat: Low (13 points) – organic matter production and export 



 Wetland W 

  
 

Description 
Location: East side of study area, near the northwest corner of East March Point Road 

and 4th Street 
Size: 0.06 acre  
Landscape: Glaciomarine Terrace, 0-3% slopes, concave to flat 
Sample Points: Wetland: SP-W1   Upland:  SP-W2 
Classification 
Cowardin  Classes: Palustrine forested 

Water Regimes: Seasonally and occasionally flooded 
Hydrogeomorphic Classes: Depressional 
Wetland Rating: III 
Standard Buffer Width: 150 feet 
Hydrology 
Primary Sources: Precipitation, Surface runoff, Seasonal high groundwater table 
Connectivity: At high flows, runoff may flow into a ditch along East March Point Road, which 

discharges to Padilla Bay (Puget Sound). 
Primary Indicators: Oxidized rhizospheres along living roots (C3), Sparsely vegetated concave 

surface, Sediment deposits (B2) 
Secondary Indicators: Geomorphic position (D2), Water-stained leaves (B9), Shallow aquitard (D3) 
Common Vegetation 
Trees: black cottonwood, quaking aspen, Scouler’s willow 

Shrubs: Salmonberry, Pacific crabapple, black twinberry, Indian plum, trailing blackberry 

Herbs: Lady fern, fringecup 

Prevalence Index:  3.09 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture CFs/Remarks 
1-0    Litter 
0-9 10YR 3/1 10YR 4/4;  10% Silty clay loam  
9-16 10Y 4/1 7.5YR5/6;  30% Clay loam 10% gravel 

Hydric Soil 
Indicators:  Redox dark surface (F6); Loamy gleyed matrix (F2) 

Functions Provided 
Water Quality: High (22 points) – sediment, nutrient and toxicant retention 
Hydrology: Moderate (10 points) – surface runoff retention 
Habitat: Moderate (17 points) –  Organic matter production and export; habitat structure and 

diversity 



 Wetland Y 

 
Sample Plot SP-Y1 

 
Sample Plot SP-Y1 

 

Description 
Location: East side of study area, north of 4th Street 
Size: 0.42 acre  
Landscape: Glaciomarine Terrace, 0-3% slopes, concave to flat 
Sample Points: Wetland: SP-Y1   Upland:  SP-Y2 
Classification 
Cowardin  Classes: Palustrine Emergent 

Water Regimes: Occasionally Flooded / Seasonally Saturated 
Hydrogeomorphic Classes: Depressional and Slope 
Wetland Rating: IV 
Standard Buffer Width: 50 feet 
Hydrology 
Primary Sources: Precipitation, Surface Runoff, Shallow Subsurface Flow 
Connectivity: Wetland Y is in a narrow, shallow depression. At high flows, surface water likely 

flows east into the ditch along East March Point Road. This ditch flows into 
Padilla Bay. 

Primary Indicators: none (no water at time of inspection due to seasonality of wetland hydrology) 
Secondary Indicators: Geomorphic position (D2), other: deep hoof prints and ruts 
Common Vegetation 
Trees: none 

Shrubs: none 

Herbs: Grazed Pasture: velvetgrass, colonial bentgrass, tall fescue, meadow foxtail, 
white clover, Kentucky bluegrass 

Prevalence Index:  3.03 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture CFs/Remarks 
0-8 10YR 3/1 10YR 4/3;  8% Loam 20% gravel 
8-16 10YR 4/2 10YR 4/4;  10% Loam 20% gravel, charcoal               
16-18 5Y 5/1.5 10YR 4/4; 15% Clay Loam 20% gravel 

Hydric Soil 
Indicators:  Depleted matrix (F3), Redox Dark Surface (F6) 

Functions Provided 
Water Quality: Low (4 points) – low function 
Hydrology: Low (7 points) – surface runoff retention 
Habitat: Low (10 points) – organic matter production and export 



 Wetland Z 

 
Sample Plot SP-Z1 

 
Sample Plot SP-Z1 

 

Description 
Location: East side of study area, north of 4th Street 
Size: 0.64 acre  
Landscape: Glaciomarine Terrace, 0-3% slopes, concave to flat 
Sample Points: Wetland: SP-Z1   Upland:  SP-Z2 
Classification 
Cowardin  Classes: Palustrine Emergent 

Water Regimes: Occasionally Flooded / Seasonally Saturated 
Hydrogeomorphic Classes: Depressional and Slope 
Wetland Rating: IV 
Standard Buffer Width: 50 feet 
Hydrology 
Primary Sources: Precipitation, Surface Runoff, Shallow Subsurface Flow 
Connectivity: Wetland Z is in a shallow depression. At high flows, surface water likely flows 

east into the ditch along East March Point Road. This ditch flows into Padilla 
Bay. 

Primary Indicators: Oxidized Rhizospheres (C3) 
Secondary Indicators: Geomorphic position (D2), other: deep hoof prints 
Common Vegetation 
Trees: none 

Shrubs: none 

Herbs: Grazed Pasture:  meadow foxtail, colonial bentgrass, tall fescue, white clover, 
Kentucky bluegrass 

Prevalence Index:  >3.0 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture CFs/Remarks 
0-8 10YR 3/1 7.5YR 4/6;  1% Silt Loam  
8-13 10YR 4/2 7.5YR 3/4;  10% Loam 5% gravel               
13-18 5Y 5/2 10YR 4/6; 30% Sandy Loam  

Hydric Soil 
Indicators:  Redox Dark Surface (F6) 

Functions Provided 
Water Quality: Low (6 points) – low function 
Hydrology: Low (10 points) – surface runoff retention 
Habitat: Low (12 points) – organic matter production and export 



Wetlands E3, E4, E5 & E6 

 
Wetland E3 

 
Wetland E5 / Sample Plot SP-5E1 

 
Wetland E4 

 
Wetland E6 

 

Description 
Location: South end of study area, south of 4th Street 
Size: E3: 0.17 acre                         

E5: 0.18 acre                   
E4: 0.05 acre 
E6: 0.20 acre 

Landscape: Glaciomarine Terrace, 0-3% slopes, concave to flat 
Sample Points: Wetland E5: SP-5E1 (other wetlands are similar) 

Upland:  SP-5E2 
Classification 
Cowardin  Classes: Palustrine Emergent 

Water Regimes: Temporarily Flooded / Saturated 
Hydrogeomorphic Classes: Depressional and Slope 
Wetland Rating: IV 
Standard Buffer Width: 50 feet 
Hydrology 
Primary Sources: Precipitation, Surface Runoff, Shallow Subsurface Flow 
Connectivity: At high flows, water sheet flows out of the shallow depressional wetlands in a 

southeasterly direction and into Ditch E3. This ditch conveys water to Stream 
I1, which flows east into Padilla Bay (Puget Sound). 

Primary Indicators: none (no water at time of inspection, May 9th,due to seasonality of wetland 
hydrology) 

Secondary Indicators: Geomorphic Position (D2), Other: deep hoof prints 



 Common Vegetation 
Trees: none 

Shrubs: none 

Herbs: Grazed Pasture: velvetgrass, colonial bentgrass, tall fescue, meadow foxtail, 
white clover, Kentucky bluegrass, crested dog’s-tail 

Prevalence Index:  3.00 
Typical Soils 

Depth (in.) Matrix Color Redox Features Texture CFs/Remarks 
0-12 10YR 3/1.5 10YR 4/4 5% Loam 20% gravel, charcoal 
12-18 2.5Y 5/2 10YR 5/6 10% Sandy Loam 10%cobble,20%gravel 

  10Y 5/1 2%   
     

Hydric Soil 
Indicators:  Depleted below Dark Surface (A11), Redox Dark Surface (F6) 

Functions Provided 
Water Quality: Low (8 points) – Low function  
Hydrology: Low (7 points) – Surface runoff retention 
Habitat: Low (10 points) – Organic matter production and export 



 

  

 

APPENDIX B 

STREAM AND DITCH DESCRIPTION SUMMARIES



 



Ditch A1 

 
Upper section of Ditch A1

 
Central section of Ditch A1 looking east 

 
Central section of Ditch A1 looking west

Lower section of Ditch A1  
 

Description 
Location: North end of study area 
Width at Ordinary High Water: 3 feet 
Depth at Ordinary High Water: 5 inches 
Direction of Flow: East and southeast 
Gradient 3% 
Bed: Silt, Sand 
Classification 
DNR Water Type: N/A (drainage ditch) 
Standard Buffer Width: none 
Hydrology 
Primary Sources: Drains developed areas of the refinery, as well as Wetland A. 
Connectivity: Flows into the extreme northeast corner of Wetland D.  This water flows into a 

culvert and ditch along the south side of North Texas Road. This ditch discharges 
into Padilla Bay (Puget Sound). 

Bank Vegetation 
Trees: red alder (lower section) 
Shrubs: salmonberry, Himalayan blackberry, trailing blackberry (lower section) 
Herbs: Pasture: velvetgrass, colonial bentgrass, creeping bentgrass, tall fescue, crested 

dogtail, hare sedge, meadow foxtail, softrush, Canada thistle, reed canarygrass 
Habitat Functions Provided 
None 



Ditch A2 

 
Ditch A2 

 
Ditch A2 north outlet to roadside ditch  

 

 

Description 
Location: North end of study area 
Width at Ordinary High Water: 3 feet 
Depth at Ordinary High Water: 3 inches 
Direction of Flow: Northeast and southeast 
Gradient 3% 
Bed: Silt 
Classification 
DNR Water Type: N/A (drainage ditch) 
Standard Buffer Width: none 
Hydrology 
Primary Sources: Drains grazed pasture. 
Connectivity: Flows into ditch along North Texas Road.  This ditch discharges into Padilla Bay 

(Puget Sound). 
Bank Vegetation 
Trees: red alder 
Shrubs: none 
Herbs: Pasture: velvetgrass, colonial bentgrass, creeping bentgrass, tall fescue, crested 

dogtail, hare sedge, meadow foxtail, softrush, Canada thistle, reed canarygrass 
Habitat Functions Provided 
None 

 



Ditch A3 

 
Ditch A3 

 
Ditch A3 

 

Description 
Location: North end of study area 
Width at Ordinary High Water: 3 feet 
Depth at Ordinary High Water: 3 inches 
Direction of Flow: South and east 
Gradient 3% 
Bed: Silt 
Classification 
DNR Water Type: N/A (drainage ditch) 
Standard Buffer Width: none 
Hydrology 
Primary Sources: Drains grazed pasture and pipeline metering station. 
Connectivity: Connected to Ditch A2 by a culvert. 
Bank Vegetation 
Trees: none 
Shrubs: none 
Herbs: Pasture: velvetgrass, colonial bentgrass, creeping bentgrass, tall fescue, crested 

dogtail, hare sedge, meadow foxtail, softrush, Canada thistle, reed canarygrass 
Habitat Functions Provided 
None 

 



Ditch B 

 
Central section of Ditch B looking west

 
Central section of Ditch B looking east 

 
West end of Ditch B looking west 

 

Description 
Location: North end of study area 
Width at Ordinary High Water: 1.5 feet 
Depth at Ordinary High Water: 2 inches 
Direction of Flow: East and southeast 
Gradient 2% 
Bed: Silt, Sand with debris 
Classification 
DNR Water Type: N/A (drainage ditch) 
Standard Buffer Width: none 
Hydrology 
Primary Sources: Drains developed areas of the refinery. 
Connectivity: Flows along the north side of 8th Street. Drainage become instinct as the turns 

south into a grassy field. 
Bank Vegetation 
Trees: none 
Shrubs: none 
Herbs: Horseweed, oxeye daisy, common mullein 
Habitat Functions Provided 
None 

 



Ditch D1/D2 

 
Upper section of Ditch D1 looking east

 
Central section of Ditch D1 looking east 

 
Central section of Ditch D1 looking west 

 

Description 
Location: Ditch D1 is long north side of 4th Street and Ditch D2 is along the south side of 4th 

Street 
Width at Ordinary High Water: 3 feet 
Depth at Ordinary High Water: 5 inches 
Direction of Flow: East 
Gradient 1% 
Bed: Cobbles/gravels with layer of silt 
Classification 
DNR Water Type: N/A (drainage ditch) 
Standard Buffer Width: none 
Hydrology 
Primary Sources: Ditches D1 and D2 drain developed areas of the refinery to the west. Ditch D1 

also drains a forested portion of Wetland D and Ditch D2 drains a forested portion 
of Wetland E. 

Connectivity: Ditch D1 discharges into Padilla Bay (Puget Sound). Ditch D2 becomes 
impounded in the north end of Wetland E and does not drain to Padilla Bay. 

Bank Vegetation (only left bank is vegetated in Ditch D1 and right bank is vegetated in Ditch D2) 
Trees: red alder, black cottonwood 
Shrubs: Nootka rose, sweetbrier rose, salmonberry, Himalayan blackberry, trailing blackberry 
Herbs: Pasture: velvetgrass, colonial bentgrass, creeping bentgrass, tall fescue, crested 

dogtail, meadow foxtail, softrush, Canada thistle, reed canarygrass 
Habitat Functions Provided 
None 



Ditch D3 

 
Upper section of Ditch D3

 
Ditch D3 looking south 

 
Stream D3 looking east

Lower section of Ditch D3 
 

Description 
Location: Center of study area 
Width at Ordinary High Water: 6 feet (difficult to determine due to trampling of bank) 
Depth at Ordinary High Water: 6 inches 
Direction of Flow: North then east 
Gradient 1% 
Bed: Silt 
Classification 
DNR/Skagit County: N/A (drainage ditch) 
Standard Buffer Width: none 
Hydrology 
Primary Sources: Drains developed areas of the refinery to the west, as well as Wetland D. A 

permitted NPDES outfall is a primary source of water for the feature. 
Connectivity: This ditch does not have a defined channel for its entire length. It appears to 

sheet flow through the forested wetland mosaic, eventually discharging into 
Padilla Bay (Puget Sound). 

Bank Vegetation 
Trees: red alder, black cottonwood, Pacific crabapple 
Shrubs: Nootka rose, salmonberry, snowberry, Himalayan blackberry, trailing blackberry, 

Douglas spirea, Sitka willow, sweetbrier rose, 
Herbs: Grazed Pasture: velvetgrass, colonial bentgrass, creeping bentgrass, tall fescue, 

crested dogtail, meadow fescue, meadow foxtail, softrush, horsetail, white clover, 
birds-foot trefoil, small-flowered forget-me-not, cattail, Canada thistle, reed 
canarygrass, wheatgrass, yellow glandweed, creeping buttercup 

Habitat Functions Provided 
Limited aquatic habitat due to grazing impacts. 



Ditch D4 

 
Ditch D4 looking west

 
Ditch D4 bed 

 
Ditch D4 looking east

Ditch D4 looking north 
 

Description 
Location: Center of study area 
Width at Ordinary High Water: 3 feet (difficult to determine due to trampling of bank) 
Depth at Ordinary High Water: 4 inches 
Direction of Flow: East, then northeast, then east 
Gradient 1% 
Bed: Sand and gravel 
Classification 
DNR/Skagit County: N/A (drainage ditch) 
Standard Buffer Width: none 
Hydrology 
Primary Sources: Drains developed areas of the refinery to the west, as well as Wetland D. A 

permitted NPDES outfall is a primary source of water for the feature. 
Connectivity: Flows into a ditch at the north edge of the study area which discharges into 

Padilla Bay (Puget Sound). 
Bank Vegetation 
Trees: none within the study area 
Shrubs: none within the study area 
Herbs: Grazed Pasture: velvetgrass, colonial bentgrass, creeping bentgrass, tall fescue, 

crested dogtail, meadow fescue, meadow foxtail, softrush, horsetail, white clover, 
birds-foot trefoil, small-flowered forget-me-not, cattail, Canada thistle, reed 
canarygrass, wheatgrass, yellow glandweed, creeping buttercup 

Habitat Functions Provided 
Limited aquatic habitat due to grazing impacts. 



Ditch E1/E2/E3 

 
Ditch E2 looking east 

 
Ditch E2 looking west 

 

Description 
Location: South end of study area, E1 is along the railroad spur, E2 is along South Texas 

Road, and E3 is along the dirt access road that connects to North Texas Road. 
Width at Ordinary High Water: 3 feet 
Depth at Ordinary High Water: 4 inches 
Direction of Flow: Ditch E1: Southeast 

Ditch E2: East 
Ditch E3: South 

Gradient 3% 
Bed: E1/E2: Sand and gravel 

E3: Silt 
Classification 
DNR Water Type: N/A (drainage ditch) 
Standard Buffer Width: none 
Hydrology 
Primary Sources: E1: Drains the railroad spur, as well as the northwest part of Wetland E. 

E2: Extends along South Texas Road for almost a mile and receives flow from 
developed parts of the refinery as well as Wetlands S and E. 
E3: Drains the gravel parking area to the north, as well as Wetlands E, E4, E5 
and E6 

Connectivity: Ditch E1 and E3 flow into Ditch E2, which flows into Stream I1, which flows into 
Padilla Bay (Puget Sound). 

Bank Vegetation (only left bank is vegetated) 
Trees: none 
Shrubs: Nootka rose, Himalayan blackberry, Scot’s broom 
Herbs: Pasture: velvetgrass, colonial bentgrass, creeping bentgrass, tall fescue, crested 

dogtail, meadow foxtail, softrush, Canada thistle, reed canarygrass 
Habitat Functions Provided 
None 

 



Ditch I 

 
Ditch I looking east 

 
Ditch I looking west 

 

Description 
Location: South end of study area, mainly along BNSF main rail line 
Width at Ordinary High Water: 3 feet 
Depth at Ordinary High Water: 6 inches 
Direction of Flow: East 
Gradient 4% 
Bed: Sand and gravel 
Classification 
DNR Water Type: N/A (drainage ditch) 
Standard Buffer Width: none 
Hydrology 
Primary Sources: Drains grazed pasture, as well as Wetlands I2 and J. 
Connectivity: Ditch I flows into Stream S at the edge of the study area. 
Bank Vegetation (only left bank is vegetated) 
Trees: none 
Shrubs: Nootka rose, Himalayan blackberry, Scot’s broom 
Herbs: Grazed Pasture: slough sedge, velvetgrass, colonial bentgrass, creeping bentgrass, 

tall fescue, crested dogtail, meadow foxtail, softrush, Canada thistle, reed 
canarygrass 

Habitat Functions Provided 
None 

 



Ditch Q 

 
Ditch Q looking east 

 
Ditch Q looking west 

 

Description 
Location: South end of study area along the south side of the BNSF mainline tracks 
Width at Ordinary High Water: 3 feet 
Depth at Ordinary High Water: 4 inches 
Direction of Flow: west 
Gradient 3% 
Bed: Sand and gravel 

 
Classification 
DNR Water Type: N/A (drainage ditch) 
Standard Buffer Width: none 
Hydrology 
Primary Sources: Runoff from the BNSF railroad and South Marsh Point Road 
Connectivity: Flows into Wetland Q, which is connected to Stream S through a culvert under 

the railroad tracks. Stream S flows into Padilla Bay (Puget Sound). 
Bank Vegetation (only right bank is vegetated) 
Trees: none 
Shrubs: Himalayan blackberry 
Herbs: reed canarygrass 
Habitat Functions Provided 
None 

 



Stream S 

 
Upper Stream S looking northwest 

 
Lower section of Stream S at high tide 

 
Upper Stream S looking southeast 

 
Stream S just above tidal influence 

 

Description 
Location: South end of study area 
Width at Ordinary High Water: 4 to 5 feet (difficult to determine due to trampling of banks) 
Depth at Ordinary High Water: 4 to 6 inches (above tidal influence); 18 inches (with tidal influence) 
Direction of Flow: Southeast then east 
Gradient 3% (upper); 1% (lower) 
Bed: Sand and gravel (upper and lower sections); silt (middle section) 
Classification 
DNR/Skagit County: Type F (fish habitat) 
Standard Buffer Width: 100 feet 
Hydrology 
Primary Sources: Receives flow from ditches E2, E3 and I. Drains wetlands E and I1. Lower 450 

feet is tidally influenced. 
Connectivity: Stream S flows into an estuarine wetland (part of Wetland I1) adjacent to Padilla 

Bay (Puget Sound). The channel crosses under East March Point Road in two 
open-bottom concrete culverts. 

Bank Vegetation 
Trees: red alder, black cottonwood 
Shrubs: Scot’s broom,  Douglas spirea, Nootka rose, Sitka willow, Himalayan blackberry, 

snowberry 
Herbs: Grazed Pasture: velvetgrass, colonial bentgrass, creeping bentgrass, tall fescue, 

crested dogtail, meadow foxtail, softrush, creeping buttercup 



 

Tidal Salt Marsh: salt grass, woody saltwort, Baltic rush, spear saltbush, bentgrass 

Habitat Functions Provided 
Limited aquatic habitat within the upper stream due to grazing impacts. The lower portion of the stream is in 
tidal salt marsh that is fenced off from cattle.  This area provides habitat for juvenile fish and wading birds. 



 

  

APPENDIX C 
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Summary of Wetland Indicators for Sample Points 

Sample 

Point 

Dominance 

Test 

Prevalence 

Index 

Hydric Soil 

Indicators 

Wetland Hydrology 

Indicators 

Water Table/ 

Saturation 

Depth (in) 

Wetland 

Determination 

A1 100 3.04 F3 A2,A3,C3,D2 6/4 Wetland A 
A2 50 3.33 None None None upland 
A3 100 2.76 None None 15/13 upland 
A4 100 2.00 A11 A2,A3,D2,D5 7.5/0 Wetland A 
A5 25 3.29 None None None upland 
C1 57 3.24 F6 A2,A3,D2,D3 2/0 Wetland D 
C2 100 3.00 None None None upland 
C3 100 2.00 None A1,A2,A3 3/1 upland 
C4 44 3.42 A11 None 9/6 upland 
C5 66 3.21 F3 A1,A2,A3 5/0 Wetland D 
C6 33 3.67 None None None upland 
C7 80 2.55 F3 A2,A3,D5 1/0 Wetland D 
C8 66 3.49 None None 14/11 upland 
C9 80 2.97 F3 A2,A3 10/0 Wetland D 
D1 66 3.21 A11,F3 A2,A3,D2 8/6 Wetland D 
D2 100 3.15 A11,F6 A2,A3,D2,D3 9/8 Wetland D 
D3 100 3.09 None None 16/15 upland 
D4 66 3.22 None None None upland 
D5 100 3.15 A11,F6 A1,A3,B4,D2,D3 4/2 Wetland D 
D6 100 3.00 F3 A2,A3,B4,D2,D3 7/0 Wetland D 
D7 100 3.12 None None 9/8 upland 
D8 100 3.11 F3 A2,A3,D2 9/7 Wetland D 
D9 100 3.12 None None 13/12 upland 

D10 100 3.15 None None None upland 
D11 100 3.03 F3 A1,A2,A3,C3,D2 10/8 Wetland D 
D12 66 3.35 F3 A1,A2,A3,D2 ponded ¼” Wetland D 
D13 50 4.00 F6 None 15/13 upland 
D14 100 3.15 None None None upland 
D15 100 3.14 A11 A2,A3,C3,D2 10/8 Wetland D 
D16 100 3.10 F3 A2,A3,C3 10/9 Wetland D 
D17 100 3.15 None None None upland 
D18 100 3.00 F2 A1,A2,A3,D2,D3 4/2 Wetland D 
D19 100 3.10 None None 17/16 upland 
D20 40 3.97 None None None upland 
D21 100 2.94 F3 A1,A2,A3,B4,D2 2/0 Wetland D 
D22 57 2.57 F3 A2,A3 7/0 Wetland D 
D23 60 3.28 None None 12/9 upland 
D24 66 2.47 A11 A2,A3 4/0 Wetland D 
D25 20 3.65 None None 19/18 upland 
D26 78 2.81 F2 A1,A2,A3,D3,D5 ponded 1-3” Wetland D 
D27 43 3.38 None None None upland 
D28 100 3.00 F3 D2, Other None Wetland D 
D29 60 3.09 None None None upland 



 

  

Sample 

Point 

Dominance 

Test 

Prevalence 

Index 

Hydric Soil 

Indicators 

Wetland Hydrology 

Indicators 

Water Table/ 

Saturation 

Depth (in) 

Wetland 

Determination 

D30 75 3.00 A11 B4,C2,D2 None/16 Wetland D 
D31 100 3.00 None None None upland 
D32 100 3.00 None None None upland 
D33 100 2.92 A11 D2, Other None Wetland D 
D34 100 3.00 A11, F3 B4,B8,D2,D3 None Wetland D 
D35 100 3.10 None None None upland 
E1 100 3.00 F3 A2,A3 7/5 Wetland E 
E2 100 3.20 None None 12/11 upland 
E3 100 3.00 F3 A2,A3 6/4 Wetland E 
E4 80 3.05 F3 A2,A3 7/5 Wetland E 
E5 80 2.81 F3 A2,A3,D2,D3,D5 4/0 Wetland E 
E6 100 3.10 None None 14/13 upland 
E7 66 2.95 F3,F6 A1,A2,A3,B4,C3,D2 ponded 2” Wetland E 
E8 66 3.30 None None 9/8 upland 
E9 100 3.10 A11,F3,F6 A1,A2,A3,C3,D2 2/0 Wetland E 

E10 100 3.10 None None 12/11 upland 
2E1 100 3.00 A11, F3 B4, D2, other None Wetland E 
2E2 100 3.00 None None None upland 
5E1 100 3.00 A11, F6 D2, other None Wetland 5E 
5E2 100 3.04 None None None upland 
I1 100 3.15 None None None upland 
I2 100 2.93 F6 A2,A3,C3,D2 9/8 Wetland I1 
I3 66 3.20 A11,F3,F6 A1,A2,A3,C3,D2 0/0 Wetland I2 
I4 100 3.12 None None 13/12 upland 
I5 50 3.52 None None None upland 
I6 100 3.10 None None None upland 
J1 100 3.00 None None 15/14 upland 
J2 100 2.90 F6 A1,A2,A3,D2,D5 12/0 Wetland J 

Q1 100 2.03 F3, F6 B1,B2,B6,B9,B10,C2, 
C3 None/18 Wetland Q 

R1 100 3.08 A11, F3 B4,C3,B9,D2 None Wetland R 
R2 100 3.26 None None None upland 
S1 66 3.31 F3, F6 C3,B9,D2,other None Wetland S 
S2 100 3.44 None None None upland 
T1 57 3.37 A11, F6 B8,C3,D2,other None Wetland T 
T2 17 3.71 None None None upland 
U1 100 3.01 F3 C3,D2 None Wetland U 
U2 50 3.58 None None None upland 
V1 100 3.02 F3 C3,D2 None Wetland V 
V2 100 3.04 None None None upland 
W1 75 3.09 F2, F6 B2,B8,C3,B9,D2,D3 None Wetland W 
W2 20 3.64 None None None upland 
Y1 100 3.03 F3, F6 D2, other None Wetland Y 
Y2 100 3.03 None None None upland 
Z1 67 3.60 F6 C3,D2, other None Wetland Z 



 

  

Sample 

Point 

Dominance 

Test 

Prevalence 

Index 

Hydric Soil 

Indicators 

Wetland Hydrology 

Indicators 

Water Table/ 

Saturation 

Depth (in) 

Wetland 

Determination 

Z2 67 4.05 None None None upland 
Hydrophytic Vegetation is present when the Dominance Test is >50%, and/or the Prevalence Index is ≤3.0 

Hydric Soil Indicators: A11 – Depleted Below Dark Surface; F2 – Loamy Gleyed Matrix; F3 – Depleted Matrix; F6 – Redox Dark Surface 

Wetland Hydrology (Primary Indicators): A1 – Surface Water; A2 – High Water Table; A3 – Saturation; B1 – Water Marks; B4 – Algal Mat; 
C3 – Oxidized Rhizospheres along Living  Roots  

Wetland Hydrology (Secondary Indicators): D2 – Geomorphic Position; D3 – Shallow Aquitard; D5 – FAC-Neutral Test 

 



 



































































































































































































































































































































































 

  

APPENDIX D 

WASHINGTON STATE DEPARTMENT OF ECOLOGY 

WETLAND RATING FORMS AND MATRIX



 



Shell PSR Crude by Rail East Gate
Wetland Rating Matrix

September 3, 2013

Wetland A D E E3 E4 E5 E6 I1 I2 J
Special Char. none none none none none none none Estuarine none none

HGM Class Depressional Depressional Depressional Depressional Depressional Depressional Depressional Depressional Slope Depressional
Water Quality

1.1 2 2 2 2 2 2 2 2 1 2
1.2 0 0 0 0 0 0 0 0 0 0
1.3 3 3 1 0 0 0 0 3 0 0
1.4 0 2 2 0 2 2 2 2 0

Total 5 7 5 2 4 4 4 7 1 2
2 (opp. Multiplier) 2 2 2 2 2 2 2 2 2 2

WQ Score 10 14 10 4 8 8 8 14 2 4
Hydrologic

3.1 2 2 2 2 2 2 2 2 0 2
3.2 0 3 3 1 0 0 0 3 2 3
3.3 5 5 5 5 5 5 5 3 NA 5

Total 7 10 10 8 7 7 7 8 2 10
4 (opp. Multiplier) 1 1 1 1 1 1 1 1 1 1

Hydro Score 7 10 10 8 7 7 7 8 2 10
Habitat

1.1 0 4 2 0 0 0 0 4 0 0
1.2 1 3 2 2 2 2 2 3 1 2
1.3 1 2 2 1 1 1 1 2 0 1
1.4 0 3 1 0 0 0 0 3 0 0
1.5 0 4 2 1 1 1 1 2 1 1

H-1 Total 2 16 9 4 4 4 4 14 2 4
2.1 2 2 2 2 2 2 2 2 2 2
2.2 1 1 1 1 1 1 1 1 1 1
2.3 1 4 3 0 0 0 0 3 1 0
2.4 3 3 3 3 3 3 3 3 3 3

H-2 Total 7 10 9 6 6 6 6 9 7 6
Habitat Score 9 26 18 10 10 10 10 23 9 10

Total Score 26 50 38 22 25 25 25 45 13 24
Wetland Rating IV III III IV IV IV IV II IV IV

Skagit Co. Buffer (ft) 50 150 150 50 50 50 50 300 50 50
Wetland A D E E3 E4 E5 E6 I1 I2 J



Shell PSR Crude by Rail East Gate
Wetland Rating Matrix

September 3, 2013

Wetland N O Q R S T U V W Y Z
Special Char. Estuarine none none none none none none none none none none

HGM Class Tidal Fringe Depressional Depressional Depressional Depressional Depressional Depressional Depressional Depressional Depressional Depressional
Water Quality

1.1 3 2 2 2 3 2 2 2 2 2
1.2 0 0 0 0 0 0 0 0 0 0
1.3 5 5 0 5 5 0 0 5 0 1
1.4 4 4 0 4 4 2 0 4 0 0

Total 12 11 2 11 12 4 2 11 2 3
2 (opp. Multiplier) 2 2 2 2 2 2 2 2 2 2

WQ Score NA 24 22 4 22 24 8 4 22 4 6
Hydrologic

3.1 4 2 2 2 4 2 2 2 2 2
3.2 5 3 1 3 3 3 0 3 0 3
3.3 5 3 5 5 3 5 5 5 5 5

Total 14 8 8 10 10 10 7 10 7 10
4 (opp. Multiplier) 1 1 1 1 1 1 1 1 1 1

Hydro Score NA 14 8 8 10 10 10 7 10 7 10
Habitat

1.1 0 1 0 4 1 0 0 1 0 1
1.2 0 1 1 2 1 2 2 1 1 1
1.3 0 2 1 2 1 1 1 1 1 1
1.4 0 1 0 2 0 0 0 2 0 1
1.5 1 1 1 4 2 1 1 2 1 1

H-1 Total 1 6 3 14 5 4 4 7 3 5
2.1 1 0 2 3 2 2 2 3 2 2
2.2 1 1 1 1 1 1 1 1 1 1
2.3 1 1 0 1 1 0 3 3 1 1
2.4 3 3 3 3 3 3 3 3 3 3

H-2 Total 6 5 6 8 7 6 9 10 7 7
Habitat Score NA 7 11 9 22 12 10 13 17 10 12

Total Score NA 45 41 21 54 46 28 24 49 21 28
Wetland Rating II III III IV II III IV IV III IV IV

Skagit Co. Buffer (ft) 300 150 150 50 300 150 50 50 150 50 50
Wetland N O Q R S T U V W Y Z
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APPENDIX E 

LIST OF PLANT SPECIES OBSERVED IN THE STUDY AREA 

 

 



 



Crude by Rail East Gate Species Observations January - August 2013

Family Species Common Name Synonym n/i Indicator Status

Pinaceae Abies grandis grand fir n FACU
Betulaceae Alnus rubra red alder n FAC
Ericaceae Arbutus menziesii Pacific madrone n NOL
Betulaceae Betula papyrifera paper birch n FAC
Fabaceae Laburnum anagyroides golden chain-tree i NOL
Pinaceae Cedrus deodara deodar cedar i NOL
Salicaceae Populus balsamifera black cottonwood n FAC
Salicaceae Populus tremuloides quaking aspen n FACU
Pinaceae Pseudotsuga menziesii var. menziesii Douglas-fir n FACU
Cupressaceae Thuja plicata western redcedar n FAC

Cornaceae Cornus sericea ssp. sericea red-osier dogwood n FACW
Rosaceae Crataegus monogyna English hawthorn i FAC
Fabaceae Cytisus scoparius Scot's broom i NOL
Thymelaeaceae Daphne laureola spurgelaurel i NOL
Rhamnaceae Frangula purshiana cascara Rhamnus p. n FAC
Rosaceae Holodiscus discolor oceanspray n FACU
Aquifoliaceae Ilex aquifolium English holly i NOL
Caprifoliaceae Lonicera involucrata black twinberry n FAC
Berberidaceae Mahonia aquifolium tall Oregon-grape Berberis a. n FACU
Rosaceae Malus fusca western crabapple n FACW
Rosaceae Oemleria cerasiformis osoberry n FACU
Grossulariaceae Ribes divaricatum var. divaricatum coast black gooseberry n FAC
Grossulariaceae Ribes lacustre prickly currant n FAC
Rosaceae Rosa gymnocarpa wood rose n FACU
Rosaceae Rosa nutkana var. nutkana Nootka rose n FAC
Rosaceae Rubus armeniacus Himalayan blackberry R. discolor i FACU
Rosaceae Rubus laciniatus evergreen blackberry i FACU
Rosaceae Rubus spectabilis salmonberry n FAC
Rosaceae Rubus ursinus dewberry n FACU
Salicaceae Salix scouleriana Scouler's willow n FAC
Salicaceae Salix sitchensis Sitka willow n FACW
Salicaceae Salix  sp. willow n
Caprifoliaceae Sambucus racemosa red elderberry n FACU
Rosaceae Spiraea douglasii var. douglasii Douglas' spiraea n FACW
Caprifoliaceae Symphoricarpos albus var. laevigatus common snowberry n FACU

TREES

SHRUBS



Crude by Rail East Gate Species Observations January - August 2013

Family Species Common Name Synonym n/i Indicator Status

Brassicaceae Arabidopsis thaliana thalecress i NOL
Asteraceae Arctium minus common burdock i UPL
Asteraceae Artemisia suksdorfii coastal wormwood n FACU
Chenopodiaceae Atriplex sp. atriplex
Asteraceae Bellis perennis English daisy i NOL
Callitrichaceae Callitriche stagnalis pond water-starwort i OBL
Brassicaceae Cardamine sp. bittercress
Caryophyllaceae Cerastium glomeratum sticky mouse-ear chickweed i FACU
Asteraceae Cirsium arvense Canada thistle i FAC
Asteraceae Cirsium vulgare bull thistle i FACU
Portulacaceae Claytonia sibirica Siberian spring beauty n FAC
Portulacaceae Claytonia sp. n
Lamiaceae Clinopodium douglasii yerba buena Satureja d. n NOL
Apiaceae Conium maculatum poison hemlock ? FAC
Dipsacaceae Dipsacus fullonum Fuller's teasel i FAC
Onagraceae Epilobium ciliatum willowherb n FACW
Rosaceae Fragaria vesca woodland strawberry n FACU
Rubiaceae Galium aparine common bedstraw n FACU
Geraniaceae Geranium dissectum cut-leaf geranium i NOL
Geraniaceae Geranium molle dovefoot geranium i NOL
Rosaceae Geum macrophyllum var. macrophyllum large-leaved avens n FAC
Clusiaceae Hypericum perforatum common St. John's wort i FACU
Asteraceae Hypochaeris radicata hairy cat's-ear i FACU
Lamiaceae Lamium purpureum red deadnettle i NOL
Asteraceae Leontodon saxatilis ssp. saxatilis lesser hawkbit i FACU
Asteraceae Leucanthemum vulgare ox-eye daisy Chrysanthemum v. i FACU
Fabaceae Lotus corniculatus bird's-foot trefoil i FAC
Fabaceae Medicago lupulina black medick i FACU
Portulacaceae Montia fontana water chickweed n FACW
Boraginaceae Myosotis discolor yellow and blue forget-me-not i FAC
Amaryllidaceae Narcissus pseudonarcissus common daffodil , NOL
Apiaceae Oenanthe sarmentosa Pacific water-parsley n OBL
Scrophulariaceae Parentucellia viscosa yellow glandweed i FAC
Plantaginaceae Plantago lanceolata English plantain i FACU
Ranunculaceae Ranunculus acris tall buttercup i FAC
Ranunculaceae Ranunculus orthorhynchus straight-beak buttercup n FACW
Ranunculaceae Ranunculus repens creeping buttercup i FAC
Ranunculaceae Ranunculus sardous hairy buttercup i FAC

HERBS
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Family Species Common Name Synonym n/i Indicator Status

Polygonaceae Rumex crispus curly dock i FAC
Caryophyllaceae Sagina apetala annual pearlwort i FAC
Apiaceae Sanicula crassicaulis var. crassicaulis Pacific sanicle n NOL
Chenopodiaceae Sarcocornia perennis pickleweed Salicornia virginican OBL
Asteraceae Senecio sylvaticus woodland ragwort n UPL
Asteraceae Senecio vulgaris common groundsel i FACU
Caryophyllaceae Stellaria calycantha northern starwort n FACW
Caryophyllaceae Stellaria crispa crisped starwort n FAC
Caryophyllaceae Stellaria media common chickweed i FACU
Asteraceae Tanacetum vulgare common tansy i FACU
Asteraceae Taraxacum officinale common dandelion i FACU
Saxifragaceae Tellima grandiflora fringecup n FACU
Fabaceae Trifolium dubium suckling clover i FACU
Fabaceae Trifolium repens white clover i FAC
Fabaceae Trifolium subterraneum subterranean clover i NOL
Juncaginaceae Triglochin maritima seaside arrow-grass n OBL
Typhaceae Typha latifolia common cattail n OBL
Urticaceae Urtica dioica stinging nettle n FAC
Scrophulariaceae Verbascum thapsus common mullein i FACU
Scrophulariaceae Veronica arvensis common speedwell i FACU
Scrophulariaceae Veronica persica Persian speedwell i NOL
Scrophulariaceae Veronica serpyllifolia var. serpyllifolia thyme-leaf speedwell i FAC
Fabaceae Vicia hirsuta hairy vetch n NOL
Fabaceae Vicia sativa garden vetch i UPL
Apocynaceae Vinca  sp. periwinkle i
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Family Species Common Name Synonym n/i Indicator Status

Poaceae Agropyron sp. wheatgrass i
Poaceae Agrostis capillaris colonial bentgrass i FAC
Poaceae Agrostis stolonifera creeping bentgrass i FAC
Poaceae Alopecurus pratensis meadow foxtail i FAC
Poaceae Bromus sp. brome
Cyperaceae Carex leptopoda slender-foot sedge n FAC
Cyperaceae Carex obnupta slough sedge n OBL
Cyperaceae Carex ovalis hare sedge i FACW
Cyperaceae Carex pachystachya thick-head sedge n FAC
Poaceae Cynosurus cristatus crested dogtail i FACU
Poaceae Distichlis spicata salt grass n FACW
Poaceae Festuca arundinacea tall fescue i FAC
Poaceae Holcus lanatus common velvetgrass i FAC
Juncaceae Juncus sp. rush
Juncaceae Juncus arcticus Arctic rush n FACW
Poaceae Phalaris arundinacea reed canarygrass i FACW
Poaceae Poa pratensis Kentucky bluegrass i FAC
Poaceae Vulpia bromoides brome six-weeks grass i FACU

Dryopteridaceae Dryopteris expansa northern woodfern n FACW
Equisetaceae Equisetum arvense field horsetail n FAC
Dryopteridaceae Polystichum munitum western sword fern n FACU
Dennstaedtiaceae Pteridium aquilinum var. pubescens bracken fern n FACU

n/i = native or introduced
red type = noxious weed species

GRASSES, RUSHES, SEDGES

FERNS and HORSETAILS


