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1.0 INTRODUCTION 

URS Corporation conducted a wetland delineation for the proposed Pacific Mountain Energy 
Center in Kalama, Washington (Figure 1).  The PMEC consists of a power plant, railroad spur, 
and natural gas pipeline.  The power plant and railroad spur are located along Tradewinds Road 
in the east half of Section 36 in Township 7 north, Range 2 west.  The pipeline is planned to be 
buried within the right of ways of Tradewinds Road and Hendrickson Drive in the northeast 
quarter of Section 1 in Township 6 north, Range 2 west and the northwest quarter of Section 6 in 
Township 6 north, Range 1 west.  The power plant site was delineated by Anchor 
Environmental.  Fill of a wetland on the power plant site is under a separate permit application 
submitted by the Port of Kalama and will not be discussed in this report. 

URS conducted a wetland delineation of the railroad spur on April 11, 2006 to determine the 
presence and extent of critical areas on the proposed site.  URS also conducted a wetland 
reconnaissance of the natural gas pipeline.  A reconnaissance level investigation was completed 
for the pipeline portion of the PMEC because the exact route is uncertain at this time. 

URS Corporation confirmed the presence of one wetland on the proposed railroad spur route.  In 
addition, two wetlands were observed along the natural gas pipeline route.  This report 
documents the investigation work performed, describes the proposed development site wetlands, 
and characterizes the vegetation communities, soils, and hydrologic regimes occurring on the 
property that were used to distinguish wetlands from uplands. 

2.0 METHODS 

2.1 WETLAND DELINEATION 

Documents reviewed to aid in the identification and determination of wetlands in the PMEC 
vicinity include: 

• Soil Survey for Cowlitz County Area, Washington (NRCS 2006); 

• National Wetlands Inventory Online Mapping Tool (USFWS 2006); and 

• Aerial Photographs. 

Wetland determination and delineations were made on site by wetland biologists using the 1987 
U.S. Army Corps of Engineers (Corps) Wetlands Delineation Manual and the 1997 Washington 
State Department of Ecology (Ecology) Wetland Identification and Delineation Manual.  The 
1997 Ecology methodology was developed to be consistent with the 1987 Corps manual.  
Delineated and surveyed wetland boundaries are subject to agency verification and approval.  

For regulatory purposes, wetlands are defined as follows (Corps 1987): 

Those areas that are inundated or saturated by surface or ground water at a 
frequency and duration sufficient to support, and that under normal circumstances 
do support, a prevalence of vegetation typically adapted for life in saturated soil 
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conditions.  Wetlands generally include swamps, marshes, bogs, and similar 
areas. 

According to the two manuals, the following three characteristics usually must be present for an 
area to be identified as a wetland:  (1) wetland hydrology, (2) hydric soil, and (3) hydrophytic 
vegetation.  Wetland hydrology includes seasonal, periodic, or permanent inundation or soil 
saturation that creates anaerobic conditions in the soil for a portion of the growing season 
sufficient for wetland soil and vegetation to be maintained.  Hydric soils are saturated, flooded, 
or ponded long enough during the growing season to become deoxygenated in the upper soil 
horizon.  Hydrophytic vegetation consists of those plant species growing in water, in soil, or on a 
substrate that at least periodically lacks oxygen.   

The growing season is technically defined as the period when soil temperatures 19.7 inches 
below the ground surface (bgs) are greater than 5°C (41°F), according to the 1987 Corps 
Wetlands Delineation Manual and regulatory guidance (Corps 1992).  However, Corps guidance 
letters and the Ecology manual state that the final determination of growing season should be 
based on careful observations of evidence that active growth is occurring.  This evidence can 
include new or recent growth such as flowers, new shoots, new leaves, or swollen buds on plants.  
It was determined that the site visit did occur within the growing season. 

A total of 3 sample plots were used to investigate the proposed railroad spur site.  The sample 
plots are located in places that adequately represent the variation in vegetation, soils, and 
hydrologic regime across the site.  The presence or absence of hydrophytic vegetation, hydric 
soil, and wetland hydrology indicators were documented for each sample plot as a means of 
justifying the delineated wetland boundaries.  Wetland delineation data forms can be found in 
Attachment C-1. 

2.1.1 Wetland Hydrology 

To determine whether a vegetation community has wetland hydrology, an area is examined for 
inundation, soil saturation, shallow groundwater tables, or other hydrologic indicators.  An area 
in which soils are saturated to the surface for at least 5 to 12 percent of the growing season meets 
the criterion for wetland hydrology.  Seasonal changes in water levels and the effect of recent 
precipitation events must be considered when evaluating an area’s hydrology.  Wetland 
hydrology can also be inferred from the presence of any of the following indicators:  watermarks 
on vegetation, drift lines, sediment deposits, water-stained leaves, surface-scoured areas, wetland 
drainage patterns, algae growth, and oxidized root channels. 

2.1.2 Hydric Soil 

Soil observations were made in wetlands and adjacent upland areas by digging 1.5-foot-deep soil 
profiles in each sample plot.  Soil color and other characteristics used to indicate hydric soils 
were documented using the Munsell Soil Color Chart (GretagMacbeth 2000).  The Natural 
Resources Conservation Service (NRCS) soil survey provided soil taxonomy, map unit name 
(soil series), and drainage class data.  Soil in which any of the following indicators is present 
meets the criteria for hydric soil: 
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• Gleyed soil (gray colors).  Gleyed soils develop when mineral soil is saturated or 
inundated for periods of time sufficient to result in anaerobic (no oxygen) 
conditions.  Anaerobic conditions cause elements common in soil, such as iron and 
manganese, to exist in reduced forms that are usually bluish, greenish, or grayish in 
color.  Soil colors are determined using a Munsell soil color chart (GretagMacbeth 
2000), which has separate pages for gley-colored soils.  

• Low chroma matrix.  A low chroma matrix develops when mineral soil is 
saturated or inundated for substantial periods of time during the growing season 
(but not long enough to produce gleyed soil) to result in anaerobic or hypoxic (low 
oxygen) conditions.  A soil matrix is the portion of a given soil layer (usually more 
than 50 percent by volume) that has the predominant color.  The Munsell system 
uses three dimensions to describe soil color: hue, value, and chroma.  The Munsell 
soil color chart uses abbreviations to describe the colors, for example, 10YR 3/2.  In 
the abbreviation, the first number and letters indicate the hue (10YR), the next 
number indicates the value (3), and the last number indicates chroma (2).  A chroma 
of 1 or 2 is considered low.  Soils with a matrix chroma of 2 are usually considered 
hydric when mottles are present.  Mottles are rust-colored spots or blotches in the 
soil formed by the oxidation of iron compounds via fluctuating water levels.  
Mottles found in soil with a matrix chroma of 2 (or less) often indicate that a soil is 
hydric. 

• High organic content.  Soil retains high levels of organic matter when saturation 
prevents decomposition over long periods, thus allowing organic debris to 
accumulate.  Organic content is considered high if the soil is composed of more 
than 20 to 30 percent (threshold differs depending upon other soil characteristics) 
organic material by weight in a layer at least 8 inches thick located in the upper 
32 inches of the soil profile. 

• Soils appearing on the hydric soils list.  A list of hydric soils has been compiled 
by the U.S. Department of Agriculture’s National Technical Committee for Hydric 
Soils (NRCS 2001).  Listed soils have reducing conditions for a significant portion 
of the growing season in a major portion of the root zone and are frequently 
saturated within 12 inches of the soil surface. 

• Other hydric indicators.  Other positive indicators of hydric soil include sulfide or 
“rotten egg” odor, aquic or peraquic moisture regimes (reducing soil moisture 
regimes due to groundwater at or near the soil surface), and the presence of iron or 
manganese concretions. 

2.1.3 Hydrophytic Vegetation 

The dominant plant species in each vegetation community were identified within each sample 
plot.  Vegetation communities are defined here as a contiguous assortment of plants in a given 
area sharing similar environmental conditions.  Dominant plants are those plant species that 
comprise at least 20 percent areal cover of a given plot.  The sample plots are circular and have a 
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30-foot radius for trees and shrubs and a 5-foot radius for herbaceous plants.  Plots were situated 
so that they best represent the vegetation present within each community. 

The hydrophytic indicator status for each dominant species, as designated by the U.S. Fish and 
Wildlife Service for Region 9 (USFWS 1993), was used to determine whether the vegetation in 
each community is hydrophytic.  To meet the hydrophytic vegetation criteria, more than 50 
percent of the dominant species must have an indicator status of obligate, facultative wetland, 
and/or facultative.  Indicator status categories are defined in Table 2-1.  The facultative status 
categories are often modified using minus (-) or plus (+) symbols.  For example, FAC+ species 
are considered to have a somewhat greater estimated probability of occurring in wetlands than 
FAC species, whereas FAC- species are considered to have a somewhat lesser estimated 
probability of occurring in wetlands than FAC species. 

Table 2-1 
Plant Species Wetland Indicator Categories 

Indicator Category Occurrence 

Probability in 
Wetlands 

(estimated) 
Obligate (OBL) Occurs almost always in wetlands under natural conditions >99% 
Facultative Wetland (FACW) Usually occurs in wetlands, but occasionally found in non-

wetlands 
67-99% 

Facultative (FAC) Equally likely to occur in wetlands and non-wetlands 34–66% 
Facultative Upland (FACU) Usually occurs in non-wetlands, but occasionally found in 

wetlands 
1–33% 

Upland (UPL) Occurs almost always under natural conditions in non-wetlands 
in this region, but may occur in wetlands in another region 

<1% 

Source: Corps 1987 

2.2 WETLAND CLASSIFICATION 

2.2.1 Cowardin Classification 

Wetlands are classified according to the Classification of Wetlands and Deepwater Habitats of 
the United States (Cowardin et al. 1979).  Under the Cowardin classification scheme, wetlands 
and deepwater habitats are grouped into systems based on shared hydrologic factors.  These 
systems are marine, estuarine, riverine, lacustrine, and palustrine.  Palustrine is the only system 
present on the proposed development site. 

Palustrine Systems include all nontidal wetlands dominated by trees, shrubs, emergent 
herbaceous plants, mosses, and/or lichens, and all such wetlands that occur in tidal areas where 
the salinity due to ocean-derived salts is below 5 ppt.  Wetlands included in the palustrine system 
are those commonly referred to as marshes, swamps, bogs, fens, prairies, seeps, and intermittent 
ponds.  A Palustrine system can exist directly adjacent to or within the Lacustrine, Riverine, or 
Estuarine systems. 

Palustrine wetlands are divided into classes by the dominant vegetation.  Palustrine forested 
(PFO) wetlands or forested wetland communities are dominated by trees or arborescent shrubs 
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greater than 20 feet tall having greater than 30 percent cover.  Palustrine scrub-shrub (PSS) 
wetlands or scrub-shrub wetland communities are dominated by woody shrubs less than 20 feet 
tall with at least 30 percent cover.  Palustrine emergent (PEM) wetlands or emergent wetland 
communities are dominated by nonwoody, rooted vascular plants having at least 30 percent 
cover. 

The U. S. Fish and Wildlife Service National Wetlands Inventory (NWI) provides information 
on the characteristics, extent, and status of the nation's wetlands and deepwater habitats.  The 
NWI collects data from aerial photography to produce maps that correspond to the USGS 7.5 or 
15 minute topographic quadrangles.  NWI quadrangles use the Cowardin classification system to 
characterize wetland features on each map. 

2.2.2 HGM Classification 

Wetlands were also classified according to the Hydrogeomorphic (HGM) classification.  The 
HGM classification groups wetlands into categories based on the geomorphic and hydrologic 
characteristics that control many wetland functions.  We have used the modified version of this 
classification system that is found in the Washington State Wetland Rating System for Western 
Washington (Ecology 2004).  The HGM classes found on the site are riverine, depressional, and 
slope. 

Depressional wetlands occur in depressions where elevations within the wetland are lower than 
the wetland outlet.  The shapes of depressional wetlands vary, but in all cases water is detained 
for an extended period before being released downstream, evaporated, or infiltrated.  The 
depression may have an outlet, but the lowest elevations in the wetland are generally somewhere 
other than the outlet. 

2.3 WETLAND RATINGS AND BUFFERS 

Wetlands were rated using both Ecology’s Revised Wetlands Rating System for Western 
Washington (Ecology 2004) and Cowlitz County’s rating system.  Cowlitz County also uses a 
four tiered classification system to rate wetlands (Cowlitz County 2005).  Ecology Wetland 
Rating Data Forms are provided in Attachment C-2. 

2.3.1 Department of Ecology Wetland Rating System 

Category I are those wetlands of exceptional value in terms of protecting water quality, storing 
flood and storm water, and/or providing habitat for wildlife as indicated by a rating system score 
of 70 points or more on the Ecology rating forms.  These wetlands are communities of infrequent 
occurrence that often provide documented habitat for sensitive, threatened, or endangered 
species, and/or have other attributes that are very difficult or impossible to replace if altered. 

Category II wetlands are those wetlands that are difficult, though not impossible, to replace, 
generally have little to no disturbance, and provide high levels of some functions.  The primary 
criteria for category II wetlands are that they score 51–69 out of 100 points on the rating 
questions related to functions.  Category II wetlands also include estuarine wetlands less than 1 
acre, or greater than 1 acre that are disturbed, and interdunal wetlands greater than 1 acre.  
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Although category II wetlands occur more commonly than category I wetlands, they are deemed 
to warrant a relatively high level of protection. 

Category III wetlands generally provide a moderate level of functions, have been disturbed in 
some way, and are often less diverse or more isolated from other natural resources.  The primary 
criteria for category III wetlands are they score 30–50 out of 100 points as defined in Ecology’s 
Wetlands Rating System for Western Washington.  Interdunal wetlands between 0.1 and 1 acre in 
size are also category III regardless of their score.  Category III wetlands are regulated wetlands 
that do not contain features or levels outlined in Categories I, II, or IV.  They occur more 
frequently, are less difficult to replace, and need a moderate level of protection compared to 
higher rated wetlands. 

Category IV wetlands have the lowest levels of functions (less than 30 points on the rating 
questions relating to functions).  They do not meet the criteria for Category I, II or III wetlands.  
These are wetlands that should be replaceable and, in some cases, can be improved from a 
functions standpoint.  These wetlands may provide important functions and values and should be 
protected to some degree. 

2.3.2 Cowlitz County Wetland Rating System 

Category 1 wetlands are documented to have site-specific habitat or state-listed endangered, 
threatened, or sensitive animal species.  Category 1 wetlands have no minimum size requirement. 

Category 2 wetlands will have 1) high quality, regionally rare, or irreplaceable ecological 
functions, 2) a complex of three or more wetland types which cannot be replicated through newly 
created wetlands or restoration, OR 3) will be agency approved enhancement mitigation projects.  
No minimum size is required for Category 2 wetlands. 

Category 3 wetlands have sufficient characteristics to provide any of the following functions:  
significant flood control, ground and surface water aquifer recharge, significant fish and wildlife 
habitat, significant water quality attributes for sediment retention and pollution control.  Agency 
approved created wetland mitigation projects are placed in this category.  A one acre minimum 
size is required for Category 3 wetlands. 

Cowlitz County maintains two classes of Category 4 wetlands.  The first class, Category 4a 
wetlands, are those areas dominated by non-native, invasive plant species with a minimum size 
of one acre.  The second class of Category 4 wetlands are those areas two acres or larger which 
may not be classified as Category 1, 2, 3, or 4a. 

2.3.3 Cowlitz County Wetland Buffers 

Cowlitz County enforces wetland buffers (Cowlitz County 2005) based on protection of the 
wetland’s physical functions and/or fish and wildlife habitat functions.  Wetland buffers 
associated with physical functions (flood control and aquifer recharge) are determined using the 
soil series present within the wetland in conjunction with a wetland assessment of those 
functions.  Wetland buffers based on physical functions range from a maximum of 200 feet to a 
minimum of 40 feet.  Wetland buffers associated with habitat functions are determined by 
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wetland type, size, and presence of priority or special habitats and/or species.  These buffers are 
determined by a wetland assessment but will not be less than 75 feet. 

2.4 WETLAND FUNCTIONS ASSESSMENT 

Wetland functions were analyzed using methodology developed by Ecology and published in the 
Revised Wetlands Rating System for Western Washington (Ecology 2004).  These functions are 
assessed in three broad categories:  water quality improvement, hydrologic function, and habitat 
quality.  Both the potential and opportunity to provide each function is analyzed.  The potential 
to perform a function is based on the physical, biological, and chemical characteristics within the 
wetland itself.  The opportunity is to what degree the wetland’s position in the landscape will 
allow it to perform a specific function. 

2.5 WETLAND MAPPING 

The boundary between the wetland and upland areas in the railroad spur area were marked in the 
field with pink flagging.  Sample plots were also marked with pink flagging.  Flag locations were 
mapped using a survey quality Trimble ProXRS global positioning system.  Locations were 
collected then post-processed to obtain submeter accuracy of the regulatory wetland edge. 

3.0 RESULTS 

3.1 RAILROAD SPUR 

URS conducted a pre-field review of the National Wetland Inventory (NWI), local soil survey, 
and topographical maps.  The NWI indicates that extensive wetland complexes occur throughout 
the proposed development site and greater vicinity (Figure 2).  The presence of one wetland was 
confirmed during the April 11, 2006 field visit.  This wetland (Wetland A) is a complex of three 
wetland communities:  palustrine forested, palustrine scrub-shrub, and palustrine open water 
according to the Cowardin classification system. 

3.1.1 Wetland A 

Wetland A is an 8.86-acre palustrine forested/scrub-shrub/open water wetland complex confined 
by developed lands on all sides (Figure 4). 

Hydrology 

Wetland A has an altered hydrology due to a blocked outlet culvert at the north end of the 
wetland.  The culvert is blocked by railroad ties and other organic debris and has raised the water 
elevation in the wetland at least three feet.  Evidence of increased water depth includes dead and 
dying vegetation, an inundated driveway that accesses several electrical utility poles, and lack of 
extensive open water in aerial photos (Terraserver 2000).  The blocked outlet and excess ponding 
of water in the wetland has significantly altered the vegetation communities present in the 
wetland.  Historic aerial photos illustrate that Wetland A was dominated by a small palustrine 
emergent community, and extensive palustrine scrub-shrub and palustrine forested communities. 
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It is not evident where the volumes of water present in the wetland originate from.  One culvert 
was located under the BNSF railroad draining to the wetland from a wetland to the east (Figure 
4).  No water was discharging from this pipe during the site investigation.  No other pipes were 
observed.  No surface ditches were found that might drain to the wetland.  Soils are very coarse 
loamy sands that may provide for rapid interchange between the wetland and the local 
groundwater system.  The site is too far from the Columbia River and its backwater channels to 
receive tidal influences.  Direct precipitation appears to provide a significant amount of water to 
the wetland.  The developed areas to the west have stormwater systems, but no outfalls are 
present in Wetland A. 

Vegetation 

Current hydrologic conditions have created three wetland communities in Wetland A.  The open 
water community encompasses the full width of the wetland from the north end of the wetland 
south to where the culvert drains from under the railroad.  A scrub-shrub community grows 
along the wetland edge around the open water community.  This community expands in the south 
central section of the wetland from where the wetland begins expanding in width to the south 
wetland boundary and west to the forested wetland community.  The dominant plant species in 
the scrub-shrub community include reed canarygrass (Phalaris arundinacea/FACW), red-osier 
dogwood (Cornus sericea/FACW), Sitka willow (Salix sitchensis/FAC+), and Pacific willow 
(Salix lucida ssp. lasiandra/FACW).   

The forest community comprises the south and southwest corner of Wetland A.  Dominant 
species in the forested community include species present in the scrub-shrub community, black 
cottonwood (Populus balsamifera ssp. trichocarpa/FAC), and Oregon ash (Fraxinus latifolia).  
Several standing snags indicate that the forested portion of the wetland was recently at least 
double its current size. 

Soils 

The proposed development site is part of a historic Columbia River dredge spoils disposal area.  
Existing soil survey data is based on historic soil surveys.  Most of the proposed development 
site is classified as moderately well drained Maytown silt loams and Caples silty clay loams 
(Figure 3).  These floodplain derived soils have distinct horizon profiles containing silt or silty 
clay loams.  These soils are not included on the hydric soils list for Cowlitz County (NRCS 
2001).   

Soils sampled on the proposed railroad spur site more closely match the colors and textures of 
Pilchuck loamy fine sand or Riverwash soil series mapped for this area, but do not display any 
soil horizons.  Two sample plots were dug in Wetland A and one in the upland (Figure 4).  All 
three soil pits contained very dark gray (10YR 3/1) loamy sands greater than 12 and 17 inches 
deep.  The very dark gray color represents the parent material color of the sand particles and not 
hydric soil conditions.  Sample plot three in the south central part of the wetland, inundated by at 
least eighteen inches of water, had 2 inches of fibrous organic material above the mineral soil 
and few coarse prominent redoximorphic features with a strong brown color (7.5YR 5/8) in the 
soils. 
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Wetland Ratings 

Wetland A was rated using the Washington State Wetland Rating System for Western 
Washington (Ecology 2004).  The wetland is rated as a Category II with a moderately high level 
of habitat function.  The wetland rating form is available in Attachment C-2. 

Wetland A was also rated according to Cowlitz County Code (Cowlitz County 2006).  An 
assessment by URS staff identified the wetland as Category 2 according to county code.  This 
rating is based on the presence of at least three wetland communities and habitat features 
(standing snags with nest cavities, highly convoluted interspersion of vegetation and water 
features) deemed high quality, rare, and irreplaceable within a reasonable time frame of several 
decades.  Its opportunity and potential to improve water quality and reduce flooding and erosion 
are high because of its restricted outlet and presence of high intensity development surrounding 
the wetland. 

3.2 NATURAL GAS PIPELINE 

A wetland reconnaissance was conducted along the pipeline alignment.  Two large wetland 
complexes were identified along the proposed corridor (Figure 1). 

One large wetland and riparian corridor complex was found on either side of the Kalama River 
directly south of Wetland A along the pipeline route.  The section of this wetland north of the 
Kalama River is a palustrine forested wetland dominated by large black cottonwoods, Oregon 
ash, willows, and many shrub species.  A Washington Department and Fish and Wildlife boat 
ramp is located adjacent to this wetland.  The section of wetland on the south shore of the 
Kalama River is an interspersed complex of palustrine emergent and palustrine scrub-shrub 
communities.  The palustrine emergent community is dominated by reed canarygrass.  The 
palustrine scrub-shrub zone contains willows, Douglas spiraea, salmonberry (Rubus 
spectabilis/FAC) and Japanese knotweed (Polygonum cuspidatum/NI). 

A second large wetland area is located directly west of Hendrickson Drive and the proposed 
pipeline route about 0.25 mile south of the Kalama River.  The large palustrine wetland is a 
complex of emergent, scrub-shrub, and forested vegetation communities.  The area adjacent to 
Hendrickson Road, nearest the proposed pipeline route, is mostly an emergent vegetation 
community dominated by reed canarygrass.  A small section of willow and reed canarygrass 
dominated palustrine scrub-shrub community is located at the southeast end of this wetland 
complex next to the road. 

3.3 PLANT SITE 

Anchor Environmental LLC delineated the plant site.  They identified a large wetland complex 
along the north edge of the proposed Pacific Mountain Energy Center (Anchor 2006).  The 
wetland contains extensive palustrine and riverine wetlands with multiple vegetation 
communities.  Wetlands delineated by Anchor Environmental are being addressed under a 
separate application process by the Port of Kalama. 
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National Wetland Inventory
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Figure 3
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17 Caples silty clay loam

127 Maytown silt loam

160 Pilchuck loamy fine sand

172 Riverwash





 

 

ATTACHMENT C-1 

WETLAND DELINEATION DATA FORMS 









 

 

ATTACHMENT C-2 

WASHINGTON STATE DEPARTMENT OF ECOLOGY 

WETLAND RATING DATA FORMS 


































