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Evaluations of future water needs in Washington County indicate that current storage levels will 
not be adequate in the future.  This assessment has prompted research into alternatives to 
increase storage capacity. Three alternatives that impact Hagg Lake, located in southwest 
Washington County, Oregon (Figure 1), are currently being considered: (1) a 20-foot water level 
raise; (2) a 40-foot water level raise (Figure 2); (3) construction of a pipeline from the 
Willamette River to supply water for irrigation in the area (Figure 3). The 20-foot dam raise 
alternative is delineated by the 325-foot elevation contour, and the potential dam construction 
area and relocated roadways.  The 40-foot dam raise alternative boundary is the 345-foot 
elevation contour and all areas included within the 20-foot dam raise alternative.  URS 
Corporation (URS) was contracted to investigate the effects of these alternatives on biological 
resources including vegetation, wetlands, and wildlife and wildlife habitat, including special 
status species. Specific goals of this investigation were to produce the following products for the 
project study area:  

• Qualitative description of vegetation 
• Determination of the occurrence, location, approximate size, type, and functional status 

of wetlands 
• Documentation of the occurrence, or potential for occurrence, of any listed or sensitive 

plants and animals 
• Qualitative description of wildlife habitat quality  

 
The impact of the alternatives on fish and streams will be considered in other documents and are 
not evaluated in this report. 
 
Methods of evaluating impacts to biological resources involved preliminary data review 
followed by field investigations.  Impacts to vegetation were evaluated by delineating vegetation 
types on aerial photography, with field verification of classifications. Delineation of vegetation 
types was conducted throughout the impact area of all alternatives and in a 200-foot wide 
perimeter surrounding the impact area of the 40-foot water level raise. Classification of the 
perimeter area allowed for determination of the relative abundance of certain vegetation and 
habitat types in the area and enabled potential mitigation needs and areas to be identified. 
 
Wetland investigations involved initial evaluation of various resources followed by field 
determination of approximate wetland boundaries using methods derived from the U.S. Army 
Corps of Engineers (Corps) 1987 Manual (Environmental Laboratory 1987). All identified 
wetlands were mapped on aerial photographs and were evaluated for various functional 
properties using the Judgmental Method of the Hydrogeomorphic (HGM)-based Assessment 
Method developed by the Oregon Division of State Lands (DSL) (Adamus and Field 2001).   
 
Prior to vegetation and habitat field investigations, information requests were made to the 
Oregon Natural Heritage Program and the U.S. Fish and Wildlife Service for data on threatened, 
endangered, and sensitive (TES) species that had been observed or were likely to occur near the 
study area. Field investigations included cursory surveys for identified species or preferred 
habitat. During field verifications of vegetation classifications, qualitative data were also 
gathered on vegetation structure, which was used in determining general habitat suitability for 
wildlife. Based on this information, all areas of the study area were assigned one of three (high, 
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medium, or low) wildlife habitat quality classifications. These classifications were made using 
professional judgment based on field observations. 
 
Impacts to vegetation, wetlands, and wildlife habitat for each of the three alternatives are 
quantified in Tables 2, 3, 4, 8, and 9. The most common vegetative classes observed in the 
project area were coniferous forest, and herbaceous cover. Under Alternative 1 (20-foot dam 
raise), coniferous forest makes up the largest proportion of the area that would be impacted 
(44%), followed by herbaceous cover (39 %) (Table 2, Figure 4). Under Alternative 2, impacts to 
coniferous forest cover (47% of land area) would also exceed those to herbaceous cover (35% of 
land area). The predominant vegetative cover class observed in the 200-foot perimeter was 
coniferous forest (61% of land area).  Herbaceous vegetation covered less area in the perimeter 
(19% of land area) than in Alternatives 1 and 2. All forested areas investigated were mid-
successional, with varying levels of disturbance from logging activities.  Vegetation complexity 
and percentage of native/non-native vegetation varied, but forests were generally complex (>4 
layers) and dominated by native vegetation.  Most forests were mid-successional, showed 
moderate to high levels of disturbance from logging and recreational activities, and contained 
medium sized trees. Large trees (>100 feet) occurred in a number of areas. The largest trees (and 
highest quality wildlife habitat) observed was located adjacent to Boat Ramp A. Some of this 
area would be inundated under the proposed dam raise alternatives. Additional habitat could be 
impacted if recreational facilities were relocated here. 
 
Identified wetlands in the study area were categorized by their hydrogeomorphic classification. 
The table below lists potential impacts to mapped wetland and other water acreages. 
 

Hydrogeomorphic          
Wetland Type 

Acres of Impact 20-
foot Dam Raise 

Acres of Impact 40-
foot Dam Raise 

Depressional* 5.3 5.8 
Lacustrine-Fringe* 11.3 11.3 
Riverine Flow-Through* 29.4 38.9 
Slope* 1.3 1.7 
Other Waters - Stream 4.3 6.3 
Total Wetland Impact 47.3 57.7 
Total Other Water Impact 4.3 6.3 
*Indicates wetland types.   
Note: Impact area for the 20 and 40 foot dam raise alternative includes proposed road relocation, 
barrow pit area, and dam construction area. 

 
No TES species were observed in the study area during field investigations.  A bald eagle nest 
occurs near the area, approximately 1000 feet from the 40-foot dam raise water level line. ONHP 
records indicate that northwestern pond turtles have been observed in the area in the past, but no 
individuals were encountered during the 2002 field investigation. Areas with potential pond 
turtle habitat were identified in Scoggins Creek, but not in Tanner or Sain creeks. The 
availability of some habitats used by sensitive species is limited in the park. Quantification of 
potential project impacts to various habitats indicates that some species may gain habitat, while 
others will lose habitat. 
 
Results of habitat quality analysis in the project area indicates that most of the area that would be 
impacted under Alternatives 1 and 2 is low quality habitat (54% and 50% of total land area 
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within the impact areas, respectively (Table 8, Figure 7)). Low quality habitats have vegetative 
cover of either non-native shrubs or herbs. High quality habitat makes up the smallest percentage 
of land area that would be impacted under both Alternative 1 (12%) and Alternative 2 (14%).  
High quality habitat occurs predominately in three areas: north of Boat Ramp A on the east side 
of the lake, along Scoggins Creek, and along Sain Creek. These are large patches of coniferous 
forest containing large trees and several layers of vegetation, and which are dominated by native 
vegetation.  Of the three areas, the habitat adjacent to Boat Ramp A is the highest quality. 
Several other small areas of high quality habitat occur along the lake margin in deciduous forest 
areas containing large oak trees. 
 
Currently 106 acres in the park are designated as elk meadow, with an additional 34 acres 
planned for this designation (Figure 8). The 20-foot dam raise would impact 46 acres of this 
habitat, while the 40-foot dam raise would inundate 59 acres. 
 
Most wetlands in the project area and perimeter are covered by herbaceous vegetation (31.0 
acres). Of the remaining wetland area, vegetative cover is comprised of roughly equivalent 
amounts of coniferous forest (16.7 acres) and shrub (13.4 acres). A small wetland area (0.5 
acres) occurs in deciduous forest areas. Vegetated wetland areas are less common in the 
perimeter (4.2 acres) than under Alternatives 1 (46.9 acres) and 2 (57.4 acres). 
 
Potential mitigation areas for vegetation types, wetlands, and wildlife habitat, including elk 
meadows, have been identified in the reservoir perimeter and other areas adjacent to the study 
area. Mitigation areas for resources impacted by the 20- and 40-foot dam raise may require a 
combination of both onsite and offsite mitigation.  Onsite wetland mitigation could occur within 
the reservoir’s immediate watershed and offsite mitigation could occur near the reservoir at 
suitable locations as approved by state and federal regulatory agencies.  The reservoir's elevated 
normal pool level would inevitably create new onsite lacustrine fringe. Further opportunities 
exist for carefully planned land grading to create a much larger seasonally inundated zone, 
resulting in the creation of a larger wetland fringe in some areas around the reservoir.  Riverine 
flow-through wetlands may require on and offsite mitigation in the Scoggins Creek watershed 
basin.  The majority of the riverine-flow through mitigation would involve enhancement and 
restoration (if suitable locations are identified).  Suitable onsite mitigation sites would likely be 
available to replace functions for both the depressional and slope wetland areas. If suitable 
acreage is not available onsite, offsite wetland mitigation may be required. The potential for 
conducting on or offsite mitigation for each hydrogeomorphic wetland type is summarized in the 
table below. 
 

Hydrogeomorphic          
Wetland Type Expected Mitigation Scenarios* 

Depressional Mitigation available onsite 
Lacustrine-Fringe Mitigation available onsite 
Riverine Flow-Through Mitigation may be possible onsite (through enhancement and restoration), 

additional offsite mitigation may be needed 
Slope Mitigation available onsite 
Other Waters - Stream Offsite mitigation likely to be required  

*These scenarios are preliminary estimates and may change based upon further study and 
consultation with state and federal regulatory agencies.
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A group of public agencies are evaluating the feasibility of three alternative water supply 
projects in Washington County.  URS has been contracted to conduct a review of the effects of 
the selected planning alternatives on the biological resources, including wetlands, wildlife and 
wildlife habitat, and special status species, with the exception of fish and streams.  This 
document provides a description of the methods and results used in identifying and 
characterizing the biological resources that may be affected by the project alternatives. 
 

The principal goals of this baseline assessment were to:  

• Qualitatively describe the vegetation in the study area 
• Determine the occurrence, location, approximate size and type of wetlands in the study 

areas and their functional status 
• Describe the occurrence, or potential for occurrence, of any listed or sensitive plants and 

animals in the study area 
• Qualitatively describe habitats and their temporal and spatial suitability to wildlife in the 

area 
 
Three alternatives for increasing the water supply were evaluated in this study.  Two of the 
alternatives involve raising water levels in Hagg Lake in Washington County (Figures 1 and 2); 
one raises the level by 20 feet, and the other by 40 feet. The 20-foot dam raise alternative is 
delineated by the 325-foot elevation contour.  The 40-foot dam raise alternative boundary is the 
345-foot elevation contour. The study areas for these alternatives overlap. The 40-foot raise 
included all of the area in the 20-foot raise and an additional extension. Raising the water level 
would inundate portions of the existing roadway around the reservoir.  These roads would need 
to be relocated, and the study area for both of the alternatives includes some segments of new 
roadway construction that occur outside of the 20-foot and 40-foot contour lines. The roadway 
impacts are estimated to be 40 feet in width.  This width includes two standard 12-foot traffic 
lanes, two 4-foot bike lanes, and shoulders and roadway fill.  In addition to the roadway impacts, 
additional impacts from construction will occur behind the existing dam, and in an area adjacent 
to the reservoir northeast of the dam, which will be the source of fill material.    
 
The third alternative proposes approximately 20 miles of pipe located within the rights-of-way of 
existing roads. Three alternative pipeline routes were evaluated in this study (Figure 3). All 
routes extend from the Willamette River near Newberg, Oregon to the existing Spring Hill 
pumping plant, at the junction of Oregon Stage Highway 47 and S.W. Springhill Road, south of 
the City of Hillsboro. The Western route follows State Highway 240 west from the Willamette 
River, then continues along State Highway 47 to the north. The Central route follows N.E. North 
Valley Road north of Highway 47, then continues north to the pumping plant along S.W. 
Springhill Road. The Eastern route heads due north from the Willamette River along State 
Highway 219, then turns west to follow Tongue Lane and Blooming-Fern Hill Road to the 
pumping station. The exact proposed alignment of each route had not been finalized at the time 
of this study. There are several small potential detours that could slightly alter the alignment of 
the routes.  These occur near the Willamette River and along the middle and northern areas of the 
proposed Central route. 
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Vegetation Classification and Mapping 
 
Pre-field Vegetation Classification 
Vegetation in the project area, a 200-foot wide perimeter area, and 40-foot relocated roadway 
was initially classified using aerial photography interpretation. Polygons were drawn on aerial 
photographs and digitized in ArcGIS.  Areas smaller than approximately 0.5 acres were 
generally lumped into surrounding categories.  Exceptions to this included areas that were 
bisected by roads, and areas identified as high quality. Initial classification categories were 
forest, shrub, herb, developed, bare ground, and open water.  In some cases, subcategories were 
assigned for land use.   
 
Field Surveys 
URS staff performed field surveys in June and July 2002 to verify aerial photograph 
interpretations of vegetation classifications.  Areas targeted for field survey included 
representative polygons and locations where vegetation classification was uncertain.  Within 
representative polygons, areas that appeared to have similar vegetation on aerial photographs and 
which were widespread in the study area, staff established vegetation plots to confirm 
classification and gather more information. Fifteen vegetation plots were established – several in 
each of the three general vegetation classification categories (forest, shrub, herb).  Sample plots 
were located inside vegetation polygons at a sufficient distance from polygon boundaries so that 
the plot was representative of the vegetation polygon and did not exhibit characteristics of 
transitional vegetation. Information gathered at each plot helped to further characterize 
vegetation for that area.  Measured attributes included percent cover, non-native species cover, 
and height for up to five vegetative layers (See data sheet, Appendix A.).  Trees were evaluated 
in a 30-foot radius.  Herbs and shrubs were evaluated in a 5-foot radius.  Woody vines and 
saplings were classified as shrubs for purposes of measurements of layer height and percent 
cover.  In addition to plot data gathered by staff during field investigations, all plant species 
observed in the area were recorded and listed in tabular form.  
 
Initial vegetative classifications were refined based on information gathered in the field.  New 
vegetation classifications were:  
 
Vegetation Classification Description 
coniferous forest Douglas-fir (Pseudotsuga menziesii) or grand 

fir (Abies grandis)/bigleaf maple (Acer 
macrophyllum) 

deciduous forest Oregon white oak (Quercus garryana) or red 
alder (Alnus rubra)/bigleaf maple 

non-native shrub dominated by Himalayan blackberry (Rubus 
discolor), Scot’s broom (Cytisus scoparius), 
etc. 

non-native grass e.g., reed canarygrass (Phalaris arundinacea), 
common velvet grass (Holcus lanatus), etc. 

 
For each vegetation classification, upland and wetland areas were identified. The original 
classifications of developed, bare ground, and open water were also retained.  Map polygons  
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were revised (Figure 4), and the number of acres in each vegetation classification for the three 
alternatives and the perimeter were computed. 
 
A preliminary drive-by survey of the proposed pipeline routes was conducted on November 1, 
2002. Consultants took note of the vegetation at all stream crossings and recorded the number of 
forested patches along the route. 
 
Wetlands 
 
Pre-field Information Review for the Wetland Determination and Functional Assessment for 
the 20- and 40- foot Dam Raise Alternatives 
 
 
Existing information was reviewed to identify potential wetland areas within the 20- and 40-foot 
dam raise alternative areas.  Informational sources reviewed included the following: 
 
• United States Department of Agriculture (USDA), Soil Conservation Service (SCS) soil 

surveys for Washington County (USDA, 1983). 
 

• Oregon Soil Survey Areas Hydric Soil List, as provided by the Oregon National Resource 
Conservation Service (NRCS) Website. 

 
• United States Fish and Wildlife Service (USFWS), National Wetland Inventory (NWI) 7.5 

minute quadrangle maps: Gaston, Oregon. 
 
 
Preliminary wetland mapping  
Aerial orthographic photographs of the project area were reviewed prior to conducting the field 
studies.  Potential wetlands and jurisdictional waters were identified and mapped by hand onto 
the aerial photographs prior to conducting the field survey.  
 
Field Surveys for the Wetland Determination and Functional Assessment for the 20- and 4- 
foot Dam Raise Alternatives 
 
Wetland determination 
URS wetland specialists conducted wetland determinations from June 6 through August 9, 2002. 
Approximate wetland boundaries were determined using methods derived from the U.S. Army 
Corps of Engineers (Corps) 1987 Manual (Environmental Laboratory 1987).  Field indicators  
and the pre-field information were used to evaluate the presence of three wetland characteristics: 
hydrophytic vegetation, hydric soils, and wetland hydrology.  For an area to be considered  
wetland, positive indicators for all three parameters must be present.  Field observations of these 
three parameters were recorded on wetland data sheets (Appendix C).  
 
Potential jurisdictional waters of the state of Oregon and the U.S. were also identified during the 
study.  These waters were identified as unvegetated drainages, and the unvegetated portions of 
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the lake.  Since these areas did not qualify as wetland, no functional assessment was performed 
at these sites.   
Using the pre-field aerial photographic maps, biologists verified or revised approximate wetland 
boundaries by hand onto the aerial photos during the field study. These aerial photos were then 
digitized using ArcGIS software.  Mapped areas are considered approximate.  A wetland 
delineation would be required to determine a more precise wetland and waters acreage.  
 
Vegetation 
Wetlands were identified on the basis of having a prevalence of hydrophytic vegetation, as 
indicated by dominant species.  Dominant plant species were generally assessed within a 5-foot 
radius for herbs and a 30-foot radius for saplings/shrubs and trees to determine if hydrophytic 
vegetation criteria were met.  Typically, dominant species are the most abundant plant species, 
when ranked in descending order or abundance and cumulatively totaled, that immediately 
exceed 50 percent of the total dominance measure for the stratum, plus any additional species 
comprising 20 percent or more of the total dominance measure for the stratum.  Hydrophytic 
vegetation was determined based on the National List of Plant Species that Occur in Wetlands 
(Reed 1988, 1993).  This list includes most species that occur in and around wetlands, and 
assigns each to a category that indicates the estimated probability that the species will be found 
in a wetland.  Plant categories include the following:  
 
• Obligate wetland (OBL) species: almost always occur in wetlands (>99 percent probability of 

occurring in wetlands).  
• Facultative wetland (FACW) species: usually occur in wetlands (67 percent to 99 percent 

probability of occurring in wetlands).  
• Facultative (FAC) species: equally likely to occur in wetlands or non-wetlands (33 percent to 

67 percent probability of occurring in wetlands).  
• Facultative upland (FACU) species: usually occur in non-wetlands but occasionally are 

found in wetlands (1 percent to 33 percent probability of occurring in wetlands). 
• Obligate upland (UPL) species: almost always occur in uplands (<1 percent probability of 

occurring in wetlands).   
 
The various categories can be further modified with the addition of (+) or (-), indicating a wetter 
or drier affinity, respectively.  Species that are not included on the National List are designated 
as “not listed” (NL) and are presumed to be upland species.  A determination of hydrophytic 
vegetation is made when more than 50 percent of the dominant species at a given site are OBL, 
FACW, or FAC, or if one dominant species is OBL. 
 
Soils 
Soil data provided by the NRCS was reviewed prior to the fieldwork.  Hydric soils typically 
exhibit unique physical and/or chemical characteristics that can be identified in the field.  These  
indicators may include abundance of organic material (peat or muck), a sulfuric odor, soil color, 
and redoximorphic features.  Redoximorphic features, formerly called mottles, are formed by the 
processes of reduction, translocation, and/or oxidation of iron and manganese oxides (NRCS 
1996).  A determination of hydric soils is made when hydric soil indicators are present within the 
upper 10 inches of the soil profile.  Soil pits were excavated in the field, and color/chroma was 
determined using the Munsell Soil Color Chart (Munsell Soil 2000).  
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Hydrology 
The Corps’ Delineation Manual defines wetland hydrology as “…all hydrologic characteristics 
of areas that are periodically inundated or have soils saturated to the surface at some time during 
the growing season.”  The duration, rather than frequency of saturation during the growing 
season, appears to be the dominant factor influencing the plant community.  According to the 
Corps, areas with soils that are saturated for a minimum of five percent of the growing season are 
typically wetlands, although some areas are not.  In the Portland area, the growing season is from 
March 1 to October 31.  Five percent of the growing season corresponds to 12 days.   
 
Primary wetland hydrology indicators include direct observations of surface water or shallow 
groundwater resulting in soil saturation within the root zone (generally the upper 12 inches of the 
soil profile).  During the dry season, when these indicators may not be present, wetland 
hydrology can be inferred from the presence of watermarks, drift lines, sediment deposits, and 
wetland drainage patterns.  Aerial photographs taken during the wet season may also provide 
indicators of wetland hydrology.  Soil pits were excavated in the field to determine presence and 
depth of soil saturation at the time of the determination, or to check for the presence of secondary 
wetland hydrology indicators. 
 
Wetland classification 
Wetlands were classified using both the Cowardin Classification (Cowardin et al. 1979) method 
and the Oregon HGM classification method (Adamus 2001).  
 
The Cowardin Classification system relies on vegetation communities as the primary means of 
classifying and mapping wetland and riparian systems. Only Palustrine wetlands were identified 
during the field survey, which were then sub-classified as emergent, scrub-shrub and forested 
communities based on dominant vegetation.  Palustrine wetlands include areas that are 
sometimes referred to as marsh, swamp, bogs, fens, and prairies.  Palustrine wetlands were found 
shoreward of the reservoir and drainage channels; on river floodplains; on depressions; and on 
slopes.   
 
The HGM method classifies wetlands according to their hydrogeomorphic features. Features 
used to classify the sites include: hydrology, topography, and geological setting.  Brinson (1993) 
proposed a national system for classifying wetlands that the DSL used as the framework for 
developing the State’s HGM assessment method.   The DSL’s development of its HGM 
assessment was based on the development of the “National Action Plan to Implement the 
Hydrogeomorphic Approach to Assessing Wetland Functions1” by the US Army Corps of 
Engineers (Corps) in 1997.  The goal of the action plan is to implement, through the 
development of regional HGM assessment guidebooks, sufficient wetland assessment models to 
address 80 percent of the section 404 permit workload requiring wetland functional assessments. 
Classifying wetlands based on HGM was necessary to perform the wetland functional 
assessment. 
 

                                                           
1 Federal Register 62(119):33607; internet address: www.epa.gov/OWO/wetlands/science/hgm.html 
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Wetland functional assessment methods 
Wetland functions were assessed using the Judgmental Method of the Hydrogeomorphic 
(HGM)-based Assessment Method developed by the DSL (Adamus and Field 2001).  The 
method evaluates the following thirteen wetland functions:  

• Water Storage and Delay 
• Sediment Stabilization and Phosphorus Retention 
• Nitrogen Removal 
• Primary Production 
• Thermoregulation 
• Resident Fish Habitat Support 
• Anadromous Fish Habitat Support 
• Invertebrate Habitat Support 
• Amphibian and Turtle Habitat 
• Breeding Waterbird Support 
• Wintering and Migratory Waterbird Support 
• Songbird Habitat Support 
• Support of Characteristic Vegetation 
   

The method is based on a series of questions that have been developed for each function, and 
which serve to guide the user through the process of assigning importance to the function.  The 
method evaluates the extent to which a given function is an important component of a wetland, 
and assigns a numerical rating based on this evaluation.  The numerical ratings are based on a 
scale of 0 to 1.0, with “0” being minimal capacity and “1.0” being highest capacity (see Wetland 
Functional Assessment Data Sheets in Appendix B).  For the purposes of this report, wetland 
functions were categorized as low, moderate and high based on the assessed functional score.  A 
low score is indicated by a numerical score of 0 through 0.3, a moderate score is indicated by a 
rating of 0.4 through 0.7, and high score is indicated by a rating of 0.8 through 1.0. 
 
GPS and mapping 
Using the pre-field aerial photographic maps, biologists verified or remapped approximate 
wetland boundaries by hand onto the aerial photos during the field study.  The wetland and 
waters boundaries were then digitized using ArcView GIS software.  An analysis was then 
performed to determine the wetland and waters acreage present within the study area for the 
three alternatives.  An analysis was also performed to determine the potential impact to wetlands 
for each of the dam raise alternatives. Wetland sample points were located with a Geographic 
Positioning System (GPS). When forest and/or topography limited the GPS’s ability to receive 
signal, sample points were drawn on the aerial photographs by hand and then digitized.Wetland 
boundaries were not professionally surveyed and the calculated acreages should be considered 
approximate.      
 
Pre-field Information Review and Field Reconnaissance Methods for Identifying Stream and 
Wetland Areas within the Pipeline Alignment Alternatives  
 
Three potential pipeline alignment alternatives were mapped into ArcGIS software.  Digital 
Oregon NWI Quadrangle maps, which included the Gaston, Laurelwood, Scholls, Carlton, 
Dundee, and Newberg maps, were imported into ArcGIS software and then onto the pipeline 
alignment map.  Wetland and stream crossing locations were then identified on the map.  A field 
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reconnaissance was conducted on November 1, 2002, which consisted of a one-day vehicle 
survey of the identified crossing sites. Crossings identified during the pre-field investigation 
were observed and verified.  Information gathered during the reconnaissance was incorporated 
into a final map that identifies the potential crossings for each of the alternative alignments 
(Figure 3).  
 
Wildlife, Habitat, and Threatened/Endangered/Sensitive (TES) Species 
 
Pre-Field TES Species Information Review 
Prior to conducting field surveys, URS contacted Oregon Natural Heritage Project (ONHP) and 
the U.S. Fish and Wildlife (USFWS) to request information on TES species in the project area.  
During field surveys, staff used the agency information to evaluate the area for the presence of 
listed species or their habitats.  
 
Post-Vegetation Field Survey Data Analysis 
All locations within the project area and perimeter were assigned qualitative habitat 
classifications based on vegetation plot data and general information gathered during field 
surveys. The intent of this approach was to obtain data that could be used to estimate the quality 
and quantity of wildlife habitat affected by each of the alternatives. These objectives are similar 
to those of a Habitat Evaluation Procedures (HEP) study, though the level of data collection and 
analysis is much less intensive in the method used here, which was not done on a per species 
basis. 
 
Habitat in the project area and perimeter was classified into one of three categories of quality 
(high, medium, or low) by evaluating a number of qualitative factors.  Criteria included amount 
of native/non-native vegetation, presence of woody debris, disturbance level, and patch size 
(Table 1). Due to disturbance levels and proximity to roads/trails, areas classified as having high 
quality habitat were uncommon.  All grass and shrub areas were classified as low quality due to 
the predominance of non-native vegetation and ease with which any impacted habitats could be 
mitigated for (by restoring or creating similar areas).  Coniferous forests were classified as 
medium or high quality.  High quality areas were distinguished from medium quality areas by 
the presence of larger trees; higher vegetative complexity (greater number of vegetative layers); 
and larger patch size, which provide more contiguous habitat for wildlife and may serve as 
corridors for wildlife movement between resources.  Deciduous forests were classified as 
medium or high quality areas based on tree composition and size. Small patches containing large 
Oregon white oak trees were considered to be high quality due to their rarity in the area and the 
size and age of the trees, which would make mitigation of impacts to this habitat difficult. Other 
deciduous forests containing smaller individual trees (such as red alder and bigleaf maple 
species) were classified as medium quality.  These areas, while containing a large proportion of 
native species in some places, were more common and could be more easily mitigated.  
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Vegetation Classification and Mapping 
  
Hagg Lake Study Area 
The final vegetation classifications used for mapping included four vegetation cover types 
(coniferous forest, deciduous forest, scrub-shrub, and herbaceous), and three other cover 
categories (bare ground, developed, and open water) (Figure 4).  Impact analysis quantified the 
acres of the various cover types impacted by the Alternatives, including the 40-foot wide area 
intersected by the relocated roadway. Vegetation impacts were also quantified for the 200-foot 
perimeter area. 
 
The most common vegetative cover class that would be impacted under Alternative 1 (20-foot 
dam raise) is coniferous forest, comprising 44% of the area (Table 2). Under this alternative, 
coniferous forest and herbaceous cover made up almost 84% of the area that would be impacted.  
Cover classes were similarly apportioned under Alternative 2, with coniferous forest cover 
comprising (47% of land area) and herbaceous cover (35% of land area). The predominant 
vegetative cover class in the perimeter was coniferous forest (61% of land area).  Herbaceous 
vegetation covered relatively less area in the perimeter (19% of land area) than in Alternatives 1 
and 2. 
 
All forested areas investigated were mid-successional, with varying levels of disturbance from 
logging activities.  Vegetation complexity and percentage of native/non-native vegetation varied, 
but forests were generally complex (>4 layers) and dominated by native vegetation.  Large trees 
(>100 feet) occurred in a number of areas. The largest trees were observed adjacent to Boat 
Ramp A.   
 
No areas of significant size were encountered that contained predominately native shrubs or 
grasses. Pockets of possible remnant prairie vegetation were identified with native (non-listed) 
wildflowers including meadow checker-mallow (Sidalcea campestris) and lupine (Lupinus sp.). 
See Appendix D for a list of plant species observed during the 2002 field investigation. 
 
Pipeline Study Area 
Land use adjacent to the pipeline route is primarily agricultural and urban. The vegetation type in 
these areas is predominately herbaceous and scrub/shrub. Deciduous and mixed 
coniferous/deciduous forests occur sporadically, generally in small, isolated patches. Fifty-three 
stream crossings were recorded along the route. Trees lined seventeen of these areas; the 
remaining supported herbaceous or scrub/shrub vegetation. Aside from stream crossings, 29 
forest patches were identified along the route. Patches counted included small (<0.5 acre) areas, 
but excluded orchards, and working tree farms. The Eastern route passed more forested areas 
than the Western and Central routes.  Most of these areas were clustered along the southern end 
of the alignment within about five miles of the Willamette River. The Western and Central routes 
were similar in number of forested areas. Along the Western route, these areas were located 
primarily along the southern portion of the route, adjacent to Highway 240, while the forested 
areas were more uniformly dispersed along the Central route. 
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Wetlands 
 
Potential jurisdictional wetlands and waters were identified and mapped within the 20- and 40-
foot dam raise areas.  Identified wetlands were categorized by their Cowardin Classification  
(Figures 5a, 5b, 5c) and hydrogeomorphic classification (Figures 6a, 6b, 6c).  The wetland’s 
functional capacity was assessed using the Guidebook for Hydrogeopmorphic based Assessment 
for Oregon Wetland and Riparian Sites (Adamus and Field 2001).  Jurisdictional waters (non-
wetland) were categorized as either stream or lake.  
 
Below are descriptions of the mapped wetland acreage for the 20-foot and 40-foot dam raise 
alternatives based on the wetlands' Cowardin classification and HGM classification.  Acreages 
include areas within the potential dam construction areas, borrow pit area, and relocated 
roadways (Tables 3 and 4).    
 
20-Foot Dam Raise Alternative 
Approximately 47.2 acres of wetlands and 1087 acres of waters, including the lake and streams, 
were identified in the project area within the 20-foot dam raise alternative. Areas identified as 
wetland had soils that exhibited hydric soil indicators; the vegetation communities were 
dominated by hydrophytic vegetation, and primary and/or secondary wetland hydrology 
indicators were observed.   
 
Cowardin classification 
Palustrine Emergent 
Approximately 27.3 acres of Palustrine emergent wetlands were identified within the study area.  
These areas consisted of wetlands that were dominated by herbaceous vegetation.  Palustrine 
wetlands were generally located within the lacustrine-fringe areas; riverine wetlands, especially 
within the Tanner Creek area; and depressional wetland areas.   
 
Palustrine Scrub-Shrub 
Approximately 10.1 acres of Palustrine scrub-shrub wetlands were identified within the 20-foot 
dam raise alternative area.  Scrub-shrub wetlands were primarily located within the riverine 
wetlands along the drainages, although.   
 
Palustrine Forested 
Approximately 9.9 acres of Palustrine forested wetlands were identified within the 20-foot dam 
raise area.  These wetland areas were generally located along the drainages and within the 
depressional areas. 
 
HGM classification 
Lacustrine-fringe 
Approximately 11.26 acres of lacustrine-fringe wetlands were identified adjacent to the shore of 
the reservoir. These wetlands typically supported herbaceous vegetation. The dominant species 
was non-native reed canarygrass.  
 
Slope 
Approximately 1.3 acres of slope wetlands were identified on the moderate slopes on the north 
side of the reservoir. Herbaceous vegetation, consisting mostly of reed canarygrass and meadow 
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foxtail (Alopecurus pratensis) dominated these sites.  Soil pits were evaluated and had positive 
hydric soil indicators present, including low chroma color and redoximorphic features within 10 
inches of the soil surface. Primary wetland hydrology indicators were present at these sites, 
which included free water within 12 inches of the ground’s surface.  
 
Depressional/flats 
Approximately 5.26 acres of depressional/flat wetlands were identified in topographic 
depressional areas on the northwest side of the lake and east of the dam.  One of the sites was 
forested with Oregon ash (Fraxinus latifolia) and western red cedar (Thuja plicata), while 
herbaceous vegetation that included cattail (Typha latifolia), reed canarygrass, and tall manna 
grass (Glyceria elata) dominated the other sites. Soils pits were evaluated and exhibited hydric 
soil indicators, including low chroma soil and redoximorphic features, within 10 inches of the 
soil surface. Primary wetland hydrology indicators were present at these sites including saturated 
and/or inundated soil.  
 
Riverine flow-through 
Approximately 29.4 acres of riverine flow-through wetlands were identified throughout the study 
area.  These wetlands were typically orientated perpendicular to the reservoir and either had a 
distinct vegetated channel or were adjacent to a distinct unvegetated channel.  These areas were 
typically vegetated with a mix of trees, shrubs and herbaceous vegetation, although most were 
dominated by deciduous trees and shrubs.  These sites were generally inundated with several 
inches of flowing water or had saturated soil at the surface.  Evaluated soil had positive hydric 
soil indicators present, including low chroma color and some redoximorphic features within 10 
inches of the soil surface.  
 
Other waters  
Approximately 4.3 acres of drainages in the study area would be inundated and lost. Waters were 
identified as the unvegetated portions of the reservoir, and drainages in the project areas.    

 
40-foot Dam Raise Alternative  
Approximately 57.6 acres of wetlands and 1,089 acres of waters, including the lake and streams, 
were identified in the project area within the 40-foot dam raise alternative.   
This included areas identified in the 20-foot dam raise alternative, including the dam 
construction area, and the proposed relocated roadway.  The following sections provide acreages 
for wetland areas within the 40-foot dam raise areas, based on the Cowardin Classification and 
the HGM Classification. 
 
Cowardin classification 
Palustrine Emergent 
Approximately 29.9 acres of Palustrine emergent wetlands were identified within the study area.  
These wetland areas were dominated by herbaceous vegetation.  The emergent wetlands were 
generally located within the lacustrine-fringe areas, riverine wetlands (especially within the 
Tanner Creek area), and depressional wetland areas.   
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Palustrine scrub-shrub 
Approximately 12.8 acres of Palustrine scrub-shrub wetlands were identified within the 40-foot 
dam raise alternative area.  Scrub-shrub wetlands were generally located within the riverine 
wetlands along the drainages.   
 
Palustrine forested 
Approximately 15 acres of Palustrine forested wetlands were identified within the 40-foot dam 
raise area.  These wetland areas were generally located along drainages and depressional areas. 
 
HGM classification 
Lacustrine-fringe 
Lacustrine-fringe wetlands were only identified adjacent to the reservoir, so the acreage 
calculation for the 40-foot dam raise alternative is the same as for the 20-foot dam raise 
alternative (approximately 11.3 acres).  A description of these wetland characteristics can be 
found in the previous 20-foot dam raise alternative sections.  
 
Slope 
Approximately 1.7 acres of slope wetlands were identified in the study area.  Herbaceous 
vegetation, dominated by reed canarygrass and meadow foxtail, occurred in these areas. Soils 
pits evaluated in these wetland types had positive hydric soil indicators present that typically 
included low chroma color and redoximorphic features within 10 inches of the soil surface. 
Primary wetland hydrology indicators were present at these sites, which consisted of either 
saturated soil within 10 inches of the soil’s surface or a water table within 12 inches of the soil’s 
surface.  
 
Depressional/flats 
Approximately 5.8 acres of depressional/flat wetlands were identified in the study area.  These 
wetlands were vegetated with a mix of species communities.  One site was forested with Oregon 
ash and western red cedar, while the other depressional areas were dominated by herbaceous 
vegetation that included cattail, reed canarygrass and tall manna grass.  Soils pits evaluated in 
these wetland areas typically exhibited hydric soil indicators including low chroma soil and 
redoximorphic features within 10 inches of the soil surface. These sites were generally inundated 
with several inches of water at the time of the site visit.  
 
Riverine flow-through 
Approximately 38.8 acres of riverine flow-through wetlands were identified in the study area.  
Mixed forests consisting of red alder, Oregon ash, willow species (Salix sp.), Douglas-fir and 
western red cedar were typically the dominant species in these areas.  The understory was 
generally dominated by willow species, Indian plum (Oemleria cerasiformis) and various 
herbaceous vegetation species.  Soils pits evaluated in these wetland areas generally had positive 
hydric soil indicators present that included low chroma color and some redoximorphic features 
within 10 inches of the soil surface. The sites were generally inundated with several inches of 
flowing water and/or had saturated soil at the surface.  
 
Other waters  
Waters of the State of Oregon and the U.S. constituted 1,089 acres of the study area.  These areas 
consisted of the unvegetated portions of the reservoir and drainages in the project areas.  The 
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reservoir currently makes up 1,083 acres. Approximately 6.3 acres of drainages would be 
inundated and lost due to the increased normal pool elevation.  .  
 
Functional Assessment 
During the field survey, wetland areas were evaluated using a HGM based Assessment Method 
developed by the DSL (Adamus and Field 2001). A functional assessment was then performed 
for each of the hydrogeomorphic categories of wetlands observed during the field study, which 
included lacustrine-fringe, riverine flow-through, slope, and depressional/flat.  Below is a 
description of some of the functions that each of these wetland types served.  Table 5 provides 
details on the functional assessment scores for each HGM category.  Individual functional 
assessment data sheets can be found in Appendix B.  A functional assessment was not performed 
for wetland areas observed along the pipeline alternative 
 
Lacustrine-fringe 
The lacustrine-fringe wetlands provide a high function for water storage and delay, because of 
the large area that is seasonally inundated when water is impounded by the dam.  These wetlands 
also provide high functions for water delay, due to the dam’s ability to release water slowly 
throughout the dry summer months. These wetlands provided moderate functions for the other 
assessment categories.  Overall, lacustrine-fringe wetlands were considered to provide moderate 
wetland functions. 
 
Riverine flow-through 
The riverine flow-through wetlands had a moderate to high functional rating for thermal 
regulation because most of these wetlands had a forested canopy that shaded the site.  These sites 
also provided a high functional rating for support of characteristic vegetation since the sites have 
had little disturbance and the vegetation communities consist mostly of native herbs, shrubs and 
forest species.  A high functional rating was given for songbird support because these areas 
typically had a multi-layer canopy for habitat and most of the area was not adjacent to roads or 
other human disturbances.  A high functional rating was also assigned to these sites for turtle and 
amphibian habitat, due to the potential basking sites and hydrologic regime that were observed.  
Several of the larger drainages also provide functions for fisheries.  These wetlands were 
assessed a high functional rating overall.   
 
Depressional/flat 
The depressional/flat wetland areas were assessed moderate functional ratings for most of the 
assessment categories.  These wetland types were given high ratings for songbird habitat.  Most 
of the other categories provided moderate functions.  Overall, these wetland types were given a 
moderate functional rating.  
 
Slope 
The slope wetlands provide low to moderate functions for the assessed categories.  They provide 
low water storage and delay, since the sites were generally small in acreage and relatively steep.  
They were also assessed a low score for invertebrate habitat support since the sites lack standing 
water.  Overall, these sites were given a low functional rating. 
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Other waters  
The unvegetated drainages and resevior provided high functions for water storage and delay.  
The site also provides moderate functions for resident fish habitat, with some of the larger 
drainages providing higher functions.  The site also provides some functions for breeding 
waterbird support and wintering & migratory waterbird support, although most of the terrestrial 
habitat functions were identified and assessed in the lacustrine and riverine-flow through 
sections.    
 
Wildlife, Habitat, and Threatened/Endangered/Sensitive (TES) Species 
 
ONHP and USFS responded to TES species information requests prior to field surveys 
(Appendix E). ONHP provides information on TES species that were previously observed within 
a 5-mile radius of the dam raise project area.  In this information search, ONHP reported eleven 
records of terrestrial TES species observations (Table 6).  One observation occurred within the 
study area (Northwestern Pond Turtle observed 9/1/93).  One observation occurred near the 
study area, approximately 1000 feet from the 40-foot contour (Bald Eagle observed 2000).  
Species requests for the proposed pipeline route and adjacent area (within a 5-mile radius) were 
received on November 15, 2002. Forty-one terrestrial species observations were reported. 
Multiple observations were recorded for each of the following species: bald eagle (Haliaeetus 
leucocephalus), painted turtle (Chrysemys picta), northwestern pond turtle (Clemmys marmorata 
marmorata), Oregon giant earthworm (Driloleirus macelfreshi), Willamette Valley daisy 
(Erigeron decumbens var decumbens), thin-leaved peavine (Lathyrus holochlorus), Kincaid’s 
lupine (Lupinus sulphureus ssp. kincaidii), Nelson’s sidalcea (Sidalcea nelsoniana), tall bugbane 
(Cimicifuga elata), white rock larkspur (Delphinium leucophaeum), and peacock larkspur 
(Delphinium pavonaceum). 
 
USFWS provides information on listed species that may occur in the area, rather than recorded 
observations.  Results of the USFWS information request indicated that thirty-two listed non-fish 
vertebrate and plant species might occur within the area of the project (Table 7).  This includes 
endangered, threatened and candidate species, as well as species of concern. USFWS sensitive 
species information for the proposed pipeline route was received on November 25, 2002. 
Reported species were similar to those in the dam raise study area with a few exceptions. Two 
candidate species that were absent in the dam raise area USFWS listing were identified in the 
pipeline area request: yellow-billed cuckoo (Coccyzus americanus), and Oregon spotted frog 
(Rana pretiosa). Three species of concern listed as potentially occurring in the dam raise area 
were not listed in the pipeline area: white-footed vole (Arborimus albipes), red tree vole 
(Arborimus longicaudas), and tailed frog (Ascaphus truei). 
 
No TES species were observed in the study area during field investigations.  There is an active 
bald eagle nest approximately 1000 feet from the 40-foot contour. ONHP records indicate that 
northwestern pond turtles have been observed in the area in the past. No individuals were 
encountered during the 2002 field investigation.   
 
The absence of sensitive species in the area may be attributed to conversion or degradation of the 
habitats on which these species rely. Visual assessments were made for potential northwestern 
pond turtle habitat in creeks. Northwestern pond turtles require basking areas on water margins, 
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such as logs, rocks, or partially submerged vegetation.  Some potentially appropriate basking 
areas were observed in Scoggins Creek, but not in Tanner or Sain creeks. Many of the plant 
species identified by the USFS and ONHP (e.g. Kincaid’s lupine, Nelson’s checker-mallow) are 
typically associated with high quality native grasslands, which do not occur in the study area. 
Appendix F lists the habitats used by species identified by the USFS. The acreage of each of 
these habitats impacted under the alternatives is quantified. This provides a total number that 
indicates whether habitat for a given sensitive species is generally created or destroyed. Because 
not all habitats used by a species have the same importance, totals in this table may not give an  
entirely accurate picture of potential impacts to individual species.  It is provided to serve as a 
guide for possible relative impacts to various sensitive species. 
 
Impact analysis quantified the acres of the general habitat quality classifications impacted by the 
alternatives, including the 40-foot wide area intersected by the relocated roadway. Habitat 
quality impacts were also quantified for the 200-foot perimeter. Results indicated that most of 
the area that would be inundated under Alternatives 1 and 2 is low quality habitat (54% and 50% 
of total land area, respectively, see Table 8, Figure 7). Low quality habitats have vegetative 
cover of non-native shrubs or herbs. High quality habitat makes up the smallest percentage of 
land area under both Alternative 1 (12%) and Alternative 2 (14%).  High quality habitat occurs 
predominately in three areas: north of Boat Ramp A on the east side of the lake, along Scoggins 
Creek, and along Sain Creek. These are large patches of coniferous forest containing large trees 
and several layers of vegetation, and which are dominated by native vegetation.  Of these areas, 
the highest quality wildlife habitat observed was located adjacent to Boat Ramp A.  Some of this 
area would be inundated under the proposed dam raise alternatives. Additional habitat could be 
impacted here by mitigation for impacts to recreational facilities resulting from the dam raise 
alternatives. Several other small areas of high quality habitat occur along the lake margin. These 
are deciduous forest areas containing large oak trees. 
 
Table 9 categorizes the total project area into vegetation cover, wetland status, and habitat 
quality.  The table lists acres, with the percentage of each category for that alternative’s land area 
provided in parentheses. Upland coniferous forest and herbaceous vegetation (non-native 
grasses) make up most of the vegetated areas under these alternatives. Most wetlands in the 
project area (Alternative 2) contain herbaceous vegetation (29.6 acres); coniferous forest (14.5 
acres) and shrub (12.8 acres) each cover similar amounts of most of the remaining wetlands. A 
small amount of the total wetland area in the impact areas is covered by deciduous forest 
vegetation (0.5 acres). Vegetated wetland areas are less common in the perimeter (4.2 acres) than 
under Alternatives 1 (46.9 acres) and 2 (57.4 acres) (Tables 9 and 10). 
 
Quality classifications assigned to vegetated areas were intended to capture the importance of 
habitat features for wildlife, including TES species. While these qualitative assignments provide 
habitat ratings for species in general, specific habitat requirements vary by species. Upland 
meadows dominated by non-native species are classified as low quality here, for example, but 
they provide an important habitat for elk.  In the study area, 109 acres of non-native meadow 
(approximately one third of total herbaceous cover area in the 40-foot alternative and perimeter) 
are identified as elk habitat. ODFW plans to designate additional areas as elk meadow, to bring 
the total to 140 acres.  The 20-foot dam raise would impact 46 acres of existing elk meadow in 
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the park. The 40-foot dam raise would inundate an additional 13 acres beyond the 20-foot dam 
raise impacts. 
 
Appendix G lists wildlife species observed in the project area and indicates the type of habitat(s) 
in which they generally occur. 
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Vegetation Classification and Mapping 
 

Mitigation may be required for medium and high quality forested areas directly impacted by the 
alternatives. A total of 99.0 acres of high quality, and 167.6 acres of medium quality coniferous 
forest occur within the total perimeter area, though much of that may not be directly impacted.  
The perimeter area contains almost as much area of these habitats as would be impacted under 
both alternatives and provides good potential for mitigation actions. Patches of high quality 
deciduous forest are also found in the perimeter in quantities that exceed the amount that would 
be directly impacted under the alternatives. In the perimeter, a greater percentage of land area is 
considered high quality (24%, compared to 12% and 14% for Alternatives 1 and 2, respectively).  
The percentage of medium quality habitat in the perimeter (40%) is also greater than that under 
Alternatives 1 (34%) and 2 (36%).  The greater proportion of higher quality habitats in the 
perimeter is due to the fact that fewer grasslands and shrub-scrub areas occur in the perimeter 
than in the direct impact area.  
 
This investigation was large scale in approach. When considering general habitat categories, 
comparable habitat for potential mitigation purposes can be identified in the perimeter.  The 
forested area north of Boat Ramp A, contains some trees that are generally larger than those 
found in other high quality areas though.  Further investigation on a finer scale, in coordination 
with resource agencies, will be undertaken to determine appropriate mitigation sites.  
 
If the pipeline route is chosen, mitigation requirements for vegetation are expected to be minimal 
because the pipeline impacts are not planned for extension beyond the existing roadway. The 
proposed route passes 27 forested areas of greater than about one acre in size. These areas do not 
include tree farms/orchards or areas counted as stream crossings (see Wetlands section). 
 
Wetlands 
 
All three alternatives would have some impact on wetlands and other waters if constructed.  The 
20- and 40-foot dam raise alternatives would permanently impact wetlands and other waters by 
increasing the normal full pool elevation of the reservoir, which would result in at least seasonal 
inundation of wetlands and other waters at the respective elevations.  Additional wetland and 
water impacts would occur as a result of dam improvements and the relocation of the road. 
Below is a description of potential impacts for the three alternatives. 
 
20-foot Dam Raise Alternative 
Approximately 47.2 acres of wetland would be impacted as a result of raising the dam 20 feet 
and constructing new segments of a perimeter road.  In addition, 4.3 acres of jurisdictional 
waters/drainage would be inundated and lost.  
 
40-foot Dam Raise Alternative 
Approximately 57.6 acres of wetlands would be impacted as a result of raising the dam 20 feet 
and constructing new segments of a perimeter road.  In addition, 6.25 acres of jurisdictional 
waters/drainage would be inundated.  
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Pipeline Alternative 
The three pipeline alignment alternatives would be built in existing roadways.  Drainages or 
wetlands that cross the alignments would be directionally drilled under the wetlands or 
drainages, or the pipe would be buried under existing culverts and impacts could be avoided.  In 
some instances temporary impacts may occur, but if these areas are restored to pre-construction 
functioning levels or improved conditions then no additional mitigation may be required.  
 
Of the three defined pipeline alignment alternatives, the middle alignment appears to cross the 
least number of drainages and wetlands.    
 
Wetland Mitigation 
In accordance with Section 404 of the Clean Water Act and Oregon Administrative Rules 141-
085-0005 through 141-085-0660, the project design must show the avoidance and minimization 
of wetland impact to the extent practicable.  In the event that wetland impacts cannot be avoided 
and wetlands are impacted as a result of the construction of this project, mitigation must occur to 
replace those wetland functions. There are typically three types of mitigation efforts that are 
performed: restoration, creation, or enhancement.  Restoration reestablishes wetland conditions 
(i.e., hydrophytic vegetation, hydric soils, and wetland hydrology) in areas that were historically 
wetland.  Wetland creation consists of constructing a wetland in an area that historically did not 
support wetlands.  Wetland enhancement improves the functions of an existing but degraded 
wetland by correcting the degrading conditions.  Minimum ratios of compensatory mitigation 
acccepted by Oregon Department of State Lands (DSL) and the Corps are as follows: 
 
• Restoration ratio is 1:1 (1 acre restored for every 1 acre lost). 
• Creation ratio is 1.5:1 (1.5 acres created for every 1 acre lost). 
• Enhancement ratio is 3:1 (3 acres enhanced for every 1 acre lost). 
• Enhancement of cropped agricultural wetland ratio is 2:1 (2 acres enhanced for every 1 acre 

lost). 
 
Compensatory wetland mitigation is preferably conducted onsite unless the Corps and/or DSL 
determines that: onsite mitigation would be impracticable; onsite mitigation would not 
adequately replace lost functions or values; or that offsite mitigation would be environmentally 
preferable considering the type of wetland to be impacted and the historic loss of wetland types 
and functions in the watershed.  
 
Potential Wetland Mitigation Sites and Actions 
The designation of wetland mitigation areas will be required by state and federal agencies if any 
wetlands are impacted as a result of this project.  Mitigation areas for the 20- and 40-foot dam 
raise alternative would likely require a combination of both onsite and offsite mitigation 
measures.  Onsite mitigation could occur within the reservoir’s immediate watershed and offsite 
mitigation could occur at suitable locations, as approved by state and federal regulatory agencies.   
 
A substantial amount of onsite mitigation could be achieved if either dam raise alternative is 
implemented.  The elevated normal pool level associated with the 20 and 40-foot raises would 
inevitably create new lacustrine-fringe wetland. Carefully planned land grading could also create 
a much larger seasonally inundated zone and further increase created and restored wetland areas.   
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Impacts to riverine flow-through wetlands would likely require a combination of on and offsite 
mitigation to offset potential losses.  The majority of the riverine flow-through mitigation would 
involve enhancement and restoration (if suitable locations can be identified).   
 
Suitable onsite mitigation sites would likely be available to replace functions for both the 
depressional and slope wetland areas. If suitable acreage is not available, offsite wetland 
mitigation could occur in appropriate drainage basins proximal to the impact area. 
 
If the pipeline alternative were selected, mitigation to impacted wetland would most likely 
involve onsite restoration.  If possible, wetlands disturbed during the pipe installation would be 
restored to pre-construction or improved functional levels.  Additional wetland mitigation may 
be required and could be performed offsite, depending on the severity of the impacts and the 
likelihood of successfully restoring wetland functions onsite.  
 
Wildlife, Habitat, and Threatened/Endangered/Sensitive (TES) Species 
 
Under section 7 of the Endangered Species Act, a Biological Assessment is required if 
threatened or endangered species are likely to be affected by a federally funded project. A 
Biological Assessment may be required for this project to provide a more detailed analysis of 
potential project effects to threatened or endangered species. Because bald eagles are known to 
nest near the project area, impacts to this species may need to be evaluated in a Biological 
Assessment. Human activity has been found to disturb nesting eagles and could possibly result in 
abandonment of young. The potential increase in bald eagle disturbance from road construction 
activities, and more extensive recreational usage related to the project, may require additional 
study. It may also be determined that other threatened or sensitive species should receive further 
study.  
 
ONHP and USFS species requests did not report spotted owls in the area. Spotted owls reside 
primarily in old-growth mixed coniferous forest habitats. Spotted owl surveys have been 
performed in a forested area approximately 8 miles north of Hagg Lake. Surveyors found no 
indication of spotted owls in the first two years of surveying, but heard two spotted owl calls in 
2002. It is uncertain whether the calls were from the same or two different individuals (Johnson 
2002). If spotted owls were suspected or determined to be in the project impact area, special 
consideration would be required to protect the species and habitat. Projects adjacent to spotted 
owl nesting sites are required to comply with certain restrictions. Restrictions may include 
seasonal suspension of all activity within a quarter mile of an active nest. A larger “buffer” area 
may be required for more disruptive activities, such as blasting (Smith 2002). 
 
As described in the Methods sections, habitat quality was determined in this study using criteria 
based on vegetative descriptions. All locations in the project area were assigned to one of three 
habitat classifications. Although habitat suitability varies by species, in general, forested areas 
were considered to provide higher quality habitats than herbaceous or shrubby areas. As 
described above in the Vegetation Classification and Mapping section, significant forested areas 
occur in the perimeter. Some of these may be suitable for mitigation for forested areas impacted 
under the proposed action.  Areas with the most potential for mitigation include larger forested 
areas, such as those surrounding Sain and Scoggins creeks. Further evaluation of habitat quality 
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should occur prior to determining appropriate mitigation strategies. Some areas, such as the 
forested area adjacent to Boat Ramp A, are of higher quality than others and may not allow for 
direct mitigation. Existing northwestern pond turtle habitat basking areas identified in Scoggins 
Creek that would be impacted by the project, could be mitigated for and expanded if the 
reservoir were raised.  In addition, basking areas could be created or enhanced at Tanner and 
Scoggins creeks. 
 
Currently, 106 acres in the park are designated elk meadows. ODFW has suggested another 34 
acres be identified to bring the total to 140 acres. Mitigation sites would need to be found for any 
existing elk meadow acreage impacted by the project alternatives. Areas totaling 188 acres have 
been identified both inside and outside the park for potential mitigation. The potential elk 
meadow impacts and available mitigation opportunities are listed in the table below. 
 
Existing elk meadow = 106 acres No action 

(acres) 
20-foot dam 
raise (acres) 

40-foot dam 
raise (acres) 

Impacts to meadow 0 46 59 
Potential mitigation opportunities inside the park 68 68 68 
Potential additional mitigation opportunities outside the park 60 60 60 
Total elk meadow with addition of mitigation inside the park 174 128 115 
Total elk meadow with addition of mitigation inside and 
outside the park 

234 188 175 
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TABLES 

 

 
Table 1. Criteria Used to Determine Qualitative Habitat Classification. 

High quality Medium quality Low quality 
Predominately native 
vegetation (<5% non-
native) 

Mix of native and non-
native vegetation 

Predominately non-native 
vegetation 

No historical evidence of 
disturbance 
(low disturbance) 

Some evidence of 
disturbance 
(medium disturbance) 

Disturbance from logging, 
farming, recreation, etc.;  
close to busy road/trail 
 (high disturbance) 

Known habitat for listed or 
other special status species 

May provide habitat for 
listed or other special status 
species 

Less likely than medium 
quality to provide habitat for 
listed or other special status 
species 

Presence of dead and 
downed wood, snags, 
cavities, nests, etc. 

Limited cover (<5%) dead 
and downed wood, snags, 
cavities, nests, etc. 

No dead and downed wood, 
snags, cavities, nests, etc. 

High vegetative complexity 
(4 or more layers) 

Medium vegetative 
complexity (2 – 3 layers) 

Low vegetative complexity 
(1 – 2 layers) 

Large trees Medium/small trees No trees 
Habitat is rare in 
surrounding area. 

Habitat is somewhat 
common in surrounding 
area. 

Habitat is abundant in 
surrounding area. 

Habitat would be very 
difficult to mitigate within a 
reasonable amount of time. 

Habitat has reasonable 
potential for mitigation 
within a reasonable amount 
of time 

Habitat could be easily 
mitigated for within a 
reasonable amount of time. 

 
 
Table 2. Vegetation Classification Direct Impacts (excluding open water) by Alternative (in 
acres, percentage of total acreage for given Alternative is in parentheses). 

Vegetation Class 20-foot Dam Raise 
Alternative 

40-foot Dam Raise 
Alternative 

Coniferous Forest 214.6 (43.7%) 327.3 (47.3%) 
Deciduous Forest 12.5 (2.5%) 20.4 (2.9%) 

Scrub-Shrub 31.0 (6.3%) 42.7 (6.2%) 
Herbaceous 192.5 (39.2%) 242.8(35.1%) 
Developed 33.9 (6.9%) 51.3 (7.4%) 

Bare Ground 6.4 (1.3%) 7.4 (1.1%) 
Total 490.9 (100.0%) 691.9(100.0%) 
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Table 3.  Wetland and Water Area Impacts based on Cowardin Classification 
 

Cowardin Classification Acres of Impact 20-
foot Dam Raise 

Acres of Impact 40-
foot Dam Raise 

Palustrine Emergent* 27.1 29.9 
Palustrine Scrub-Shrub* 10.1 10.1 
Palustrine Forested* 9.9 15 
Other Waters - Stream 4.3 6.3 
Total Wetland Impact 47.3 57.7 
Total Other Water Impact 4.3 6.3 
*Indicates wetland types.   
Note: Impact area for the 20-and 40-foot dam raise alternative includes proposed road 
relocation, barrow pit area, and dam construction area. 
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Table 4.  Wetland and Water Area Impacts based on HGM Classification 
 

Hydrogeomorphic       
Wetland Type 

Acres of Impact 20-
foot Dam Raise 

Acres of Impact 40-
foot Dam Raise 

Depressional* 5.3 5.8 
Lacustrine-Fringe* 11.3 11.3 
Riverine Flow-Through* 29.4 38.9 
Slope* 1.3 1.7 
Other Waters - Stream 4.3 6.3 
Total Wetland Impact 47.3 57.7 
Total Other Water Impact 4.3 6.3 
*Indicates wetland types.   
Note: Impact area for the 20 and 40 foot dam raise alternative includes proposed road reloaction, 
barrow pit area, and dam construction area. 
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Table 5.  Wetland Functional Assessment for Hydrogeomorphic Wetland Types 
 
 

Hydrogeomorphic  
Wetland Type 

Depressional Lacustrine-Fringe Riverine Flow-
Through 

Slope 

Wetland Functional Value  
Water Storage and Delay Low/Medium Low/Medium Low/Medium Low 

Sediment Stabilization and 
Phosphorus Retention 

Medium Medium Medium Medium 

Nitrogen Removal Medium Medium Medium Medium 

Primary Production Medium Medium Medium Medium 

Anadromous Fish Habitat 
Support 

N/A 
No access for anadromous 

fish 

N/A N/A N/A 

Thermoregulation N/A N/A Medium/High N/A 

Invertebrate Habitat Support Medium Medium Medium Low 

Amphibian and Turtle Habitat Medium Medium Medium Medium 

Breeding Waterbird Support Medium Medium Medium Medium 

Wintering and Migratory 
Waterbird Support 

Medium Medium Medium Medium 

Songbird Habitat Support Medium Medium Medium/High Medium 

Support of Characteristic 
Vegetation 

Medium Medium High Low 
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Table 6.  ONHP TES Species Observations (Records for 5-Mile Radius of Dam Raise Study 
Area). 

Common Name Scientific Name Location Last 
Observed 

Federal 
Status 

State 
Status 

Northern red-legged 
frog 

Rana aurora aurora Turnpike TS. 4/14/1993 SOC SU/SV 

Northern red-legged 
frog 

Rana aurora aurora Gales Creek Unknown SOC SU/SV 

Bald eagle Haliaeetus 
leucoccephalus 

Fernhill wetlands 2000 T T 

1Bald eagle Haliaeetus 
leucoccephalus 

Sain Creek 2000 T T 

Northwestern pond 
turtle 

Clemmys marmorata 
marmorata 

Gales Creek 7/19/1993 SOC SC 

2Northwestern pond 
turtle 

Clemmys marmorata 
marmorata 

Tanner Cove 9/1/1993 SOC SC 

Northwestern pond 
turtle 

Clemmys marmorata 
marmorata 

Gaston Slough 7/21/1992 SOC SC 

Northwestern pond 
turtle 

Clemmys marmorata 
marmorata 

Near Hillsboro Unknown SOC SC 

Willamette Valley 
Daisy 

Erigeron decumbens 
var decumbens 

Near Gaston 6/27/1881 E E 

Nelson’s sidalcea Sidalcea nelsoniana Forest Grove 7/24/97 T T 
Shaggy horkelia Horkelia congesta 

ssp congesta 
N/A 1878 SOC C 

E = endangered, T = threatened, C = candidate, SOC = species of concern, 
SC = sensitive – critical, SU = sensitive – undetermined, SV = sensitive – vulnerable 

1Observed near study area. 
2Observed in study area. 
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Table 7.  USFWS TES Species That May Occur Within the Scoggins Dam Area. 

Species Scientific Name Status 
Bald eagle Haliaeetus leucocephalus T 
Golden Indian paintbrush Castilleja levisecta T 
Willamette daisy Erigeron decumbens var. decumbens E 
Howellia Howellia aquatilis T 
Bradshaw’s lomatium Lomatium bradshawii E 
Kincaid’s lupine Lupinus sulphureus var. kincaidii T 
Nelson’s checker-mallow Sidalcea nelsoniana T 
Streaked horned lark Eremophila alpestris strigata C 
White-footed vole Arborimus albipes SOC 
Red tree vole Arborimus longicaudas SOC 
Pacific western big-eared bat Corynorhinus (=Plecotus) townsendii 

townsendii 
SOC 

Silver-haired bat Lasionycteris noctivagans SOC 
Long-eared myotis (bat) Myotis evotis SOC 
Fringed myotis (bat) Myotis thysanodes SOC 
Long-legged myotis (bat) Myotis volans SOC 
Yuma myotis (bat) Myotis yumanensis SOC 
Camas pocket gopher Thomomys bulbivorus SOC 
Band-tailed pigeon Columba fasciata SOC 
Olive-sided flycatcher Contopus cooperi (=borealis) SOC 
Yellow-breasted chat Icteria virens SOC 
Acorn woodpecker Melanerpes formicivorus SOC 
Mountain quail Oreortyz pictus SOC 
Oregon vesper sparrow Pooecetes gramineus affinis SOC 
Purple martin Progne subis SOC 
Tailed frog Ascaphus truei SOC 
Northwestern pond turtle Clemmys marmorata marmorata SOC 
Northern red-legged frog Rana aurora aurora SOC 
White top aster Aster curtus SOC 
Pale larkspur Delphinium leucophaeum SOC 
Peacock larkspur Delphinium pavonaceum SOC 
Shaggy horkelia Horkelia congesta spp. congesta SOC 
Thin-leaved peavine Lathyrus holochlorus SOC 

E = endangered, T = threatened, C = candidate, SOC = species of concern 
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Table 8. Habitat (by Quality Classification) Directly Impacted by Alternative (in acres, 
percentage of total acreage for given Alternative is in parentheses). 
 
 

Quality 20-foot Dam Raise 
Alternative 

40-foot Dam Raise 
Alternative 

Low 263.8 (53.7%) 344.2 (49.7%) 
Medium 167.0 (34.0%) 248.3 (35.9%) 

High 60.0 (12.2%) 99.4 (14.4%) 
Total 490.9 (100.0%) 691.9 (100.0%) 
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Table 9. Acreage of Each Habitat Quality Classification Directly Impacted by Alternative. 
  

Quality 
20-foot Dam 

Raise 
Alternative 

40-foot Dam Raise 
Alternative 

wetland L -- -- 
upland L -- -- 
total L -- -- 
wetland M 8.7 (1.8%) 13.3 (1.9%) 
upland M 146.7 (29.9%) 216.3 (31.3%) 
total M 155.4 (31.7%) 229.6 (33.2%) 
wetland H 0.7 (0.1%) 1.2 (0.2%) 
upland H 58.4 (11.9%) 96.4 (13.9%) 

C
on

ife
ro

us
 fo

re
st

 

total H 59.1 (12.0%) 97.6 (14.1%) 
wetland L -- -- 
upland L -- -- 
total L -- -- 
wetland M 0.5 (0.1%) 0.5 (0.1%) 
upland M 11.1 (2.3%) 18.2 (2.6%) 
total M 11.6 (2.4%) 18.7 (2.7%) 
wetland H 0.0 (0.0%) 0.0 (0.0%) 
upland H 0.9 (0.2%) 1.7 (0.2%) 

D
ec

id
uo

us
 fo

re
st

 

total H 0.9 (0.2%) 1.7 (0.2%) 
wetland L 10.1 (2.1%) 12.8 (1.9%) 
upland L 20.8 (4.2%) 29.9 (4.3%) 
total L 30.9 (6.3%) 42.7 (6.2%) 
wetland M -- -- 
upland M -- -- 
total M -- -- 
wetland H -- -- 
upland H -- -- 

N
on

-n
at

iv
e 

sh
ru

b 

total H -- -- 
wetland L 26.9 (5.5%) 29.6 (4.3%) 
upland L 165.6  (33.7%) 213.2 (30.8%) 
total L 192.5 (39.2%) 242.8 (35.1%) 
wetland M -- -- 
upland M -- -- 
total M -- -- 
wetland H -- -- 
upland H -- -- 

N
on

-n
at

iv
e 

gr
as

s 

total H -- -- 
Developed 33.9 (6.9%) 51.3 (7.4%) 
Bare ground 6.4 (1.3%) 7.4 (1.1%) 
Total Non-Vegetated 40.3 (8.2%) 58.7 (8.5%) 

L 223.4 (45.5%) 285.5 (41.3%) 
M 167.0 (34.0%) 248.3 (35.9%) 

Total 
Vegetated 
 H 60.0 (12.2%) 99.3 (14.4%) 
GRAND 
TOTAL 

 490.7  
(100.0%) 

691.8  
(100.0%) 
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Table 10. Estimated Acreage in 200-foot Perimeter Area by Habitat Quality Classification. 
  

Quality 200-foot 
Perimeter 

wetland L -- 
upland L -- 
total L -- 
wetland M 2.1 (0.5%) 
upland M 156.7 (37.6%) 
total M 158.8 (38.1%) 
wetland H 0.1 (0.0%) 
upland H 96.4 (23.1%) 

C
on

ife
ro

us
 fo

re
st

 

total H 96.5 (23.2%) 
wetland L -- 
upland L -- 
total L -- 
wetland M 0.0 (0.0%) 
upland M 8.8 (2.1%) 
total M 8.8 (2.1%) 
wetland H 0.0 (0.0%) 
upland H 2.5 (0.6%) 

D
ec

id
uo

us
 fo

re
st

 

total H 2.5 (0.6%) 
wetland L 0.6 (0.1%) 
upland L 28.5 (6.8%) 
total L 29.1 (7.0%) 
wetland M -- 
upland M -- 
total M -- 
wetland H -- 
upland H -- 

N
on

-n
at

iv
e 

sh
ru

b 

total H -- 
wetland L 1.4 (0.3%) 
upland L 77.6 (18.6%) 
total L 79.0 (19.0%) 
wetland M -- 
upland M -- 
total M -- 
wetland H -- 
upland H -- 

N
on

-n
at

iv
e 

gr
as

s 

total H -- 
Developed 40.1 (9.6%) 
Bare ground 1.7 (0.4%) 
Total Non-Vegetated 41.8 (10.0%) 

L 108.1 (26.0%) 
M 167.6 (40.2%) 

Total 
Vegetated 
 H 99.0 (23.8%) 
GRAND 
TOTAL 

 416.5 
(100.0%) 
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   Habitat Type* 
  Native 

species 
Family Upland 

Conifer 
Riparian 

Broadland 
Scrub-
Shrub 

Palustrine 
Emergent 

Drawdown 
Zone 

Upland 
Meadow 

Trees    
Grand fir Abies grandis x Pinaceae x      
Big-leaf maple Acer macrophyllum x Aceraceae       
Red alder Alnus rubra x Betulaceae  x     
Oregon ash Fraxinus latifolia x Oleaceae  x     
Black cottonwood Populus balsamifera ssp. 

trichocarpa 
x Salicaceae x x x    

Cherry and plum Prunus sp.    Rosaceae x x x    
Douglas-fir Pseudtsuga menziesii x Pinaceae x      
Oregon white oak Quercus garryana x Fagaceae x  x   x 
Willow Salix sp. x Salicaceae   x    
Western red cedar Thuja plicata x Cupressaceae x x     

        
Shrubs         

Vine maple Acer circinatum x Aceraceae x x     
Serviceberry Amelanchier alnifolia x Rosaceae x     x 
Beaked hazelnut Corylus cornuta x Betulaceae x x x    
Hawthorne Crataegus douglasii x Rosaceae  x x    
Scot's broom Cytisus scoparius  Fabaceae  x x x   
Salal Gaultheria shallon x Ericaceae x  x   x 
Oceanspray Holodiscus discolor x Rosaceae x x x    
Oregon grape Mahonia nervosa x Berberidaceae  x      
Indian plum / osoberry Oemleria cerasiformis x Rosaceae x x     
Pacific ninebark Physocarpus capitatus x Rosaceae x x x    
Cascara Rhamnus purshiana x Rhamnaceae x x     
Poison oak Rhus diversiloba x Anacardiaceae x  x    
Black gooseberry Ribes lacustre x Grossulariaceae x x     
Nootka rose Rosa nutkana x Rosaceae x  x    
Thimbleberry Rubus parviflorus x Rosaceae x      
Red elderberry Sambucus racemosa x Caprifoliaceae x x     
Snowberry Symphoricarpos albus x Caprifoliaceae x      
Red huckleberry Vaccinium parvifolium x Ericaceae x  x   x 
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   Habitat Type* 
  Native 

species 
Family Upland 

Conifer 
Riparian 

Broadland 
Scrub-
Shrub 

Palustrine 
Emergent 

Drawdown 
Zone 

Upland 
Meadow 

Vines         
Orange honeysuckle Lonicera ciliosa x Caprifoliaceae x      
Manroot Marah oreganus x Cucurbitaceae  x x   x 
Evergreen blackberry  Rubus laciniatus  Rosaceae x     x 
Himalayan blackberry  Rubus discolor  Rosaceae x x x   x 
Trailing blackberry Rubus ursinus x Rosaceae x     x 

        
Grasses         

Quackgrass Agropyron repens  Gramineae      x 
Redtop Agrostis gigantea  Gramineae      x 
Meadow foxtail Alopecurus pratensis  Gramineae      x 
Orchard grass Dactylus glomerata  Gramineae      x 
Tall fescue Festuca arundinacea  Gramineae      x 
Tall mannagrass Glyceria elata x Gramineae  x     
Common velvet-grass Holcus lanatus  Gramineae      x 
Reed canary grass Phalaris arundinacea  Gramineae   x x x x 
Kentucky bluegrass Poa pratensis  Gramineae      x 

        
Herbs         

Vanilla leaf Achlys triphylla x Berberidaceae x      
Wild ginger Asarum caudatum x Aristolochiaceae x x     
Lady fern Athyrium filix-femina x Polypodiaceae x x x    
Deltoid balsamroot Balsamorhiza deltoidea x Asteraceae      x 
Howell's brodiaea Brodiaea howelii x Liliaceae      x 
Dense sedge Carex densa x Cyperaceae    x   
Oxeye daisy Chrysanthemum leucanthemum  Asteraceae x  x   x 
Canada thistle Cirsium arvense  Asteraceae x     x 
Candyflower Claytonia sibirica x Portulacaceae x x     
Queen Anne's lace Daucus carota  Apiaceae  x x   x 
Bleeding heart Dicentra formosa x Papaveraceae x      
Common teasel Dipsacus fullonum   Dipsacaceae   x   x 
Hooker's fairybells Disporum hookeri x Liliaceae x x     
Fireweed Epilobium augustifolia x Onagraceae x  x   x 
Common horsetail Equisetum arvense x Equisetaceae x x   x x 
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    Habitat Type* 
  Native 

species 
Family Upland 

Conifer 
Riparian 

Broadland 
Scrub-
Shrub 

Palustrine 
Emergent 

Drawdown 
Zone 

Upland 
Meadow 

Scouring-rush Equisetum hyemale x Equisetaceae  x x    
Strawberry  Fragaria sp.  Rosaceae x     x 
Cleavers Galium aparine x Rubiaceae x     x 
Large avens Geum macrophyllum x Rosaceae x     x 
Hawkweed Hieracium sp.  Asteraceae      x 
Waterleaf Hydrophyllum tenuipes x Hydrophyllaceae x x     
Common St. John's wort Hypericum perforatum  Hypericaceae x     x 
Oregon iris Iris tenax x Iridaceae x     x 
Common rush Juncus effusus x Juncaceae    x  x 
Rush species Juncus sp.  Juncaceae    x  x 
Tiger lily Lilium columbianum x Liliaceae x x x   x 
Lupine Lupinus sp. x Fabaceae      x 
Skunk cabbage Lysichiton americanum x Araceae  x x x   
Lemon Balm Melissa officinalis  Lamiaceae x x x   x 
Pacific water-parsley Oenanthe sarmentosa x Apiaceae x x x x   
Redwood sorrel Oxalis oregana x Oxalidaceae x      
Plantain Plantago lanceolata  Plantaginaceae      x 
Licorice fern Polypodium glycyrriza x Polypodiaceae x      
Sword fern Polystichum munitum x Polypodiaceae x      
Bracken fern Pteridium aquilinum x Polypodiaceae x     x 
Creeping buttercup Ranunculs repens x Ranunculaceae x x    x 
Curled dock Rumex crispus  Polygonaceae      x 
Western dock Rumex occidentalis  Polygonaceae      x 
Meadow checker-mallow Sidalcea campestris x Malvaceae      x 
Large false Salomon's seal Smilacina racemosa x Liliaceae x      
Bittersweet nightshade Solanum dulcamara  Solanaceae  x x   x 
Hardhack Spiraea douglasii ssp. douglasii x Rosaceae   x    
Fringecup Tellima grandiflora x Saxifragaceae x      
Western meadowrue Thalictrum occidentale x Ranunculaceae x      
Piggy-back plant Tolmiea menziesii x Saxifragaceae x      
Western starflower Trientalis latifolia x Primulaceae x      
Clover Trifolium sp.  Fabaceae      x 
Trillium Trillium ovatum x Fabaceae      x 
Stinging nettle Urtica dioica x Urticaceae  x     
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    Habitat Type* 
  Native 

species 
Family Upland 

Conifer 
Riparian 

Broadland 
Scrub-
Shrub 

Palustrine 
Emergent 

Drawdown 
Zone 

Upland 
Meadow 

Inside-out flower Vancouveria hexandra x Berberidaceae x      
American veronica Veronica americana x Scrophulariaceae   x  x x 
American vetch Vicia americana  Fabaceae      x 
Common vetch Vicia sativa  Fabaceae      x 
Stream violet Viola glabella x Violaceae  x     

   
*Species were observed using, or are known to use the indicated habitats.  
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