




October 2008

TO: Readers of the Sunrise Technical Reports 

FROM: Sunrise Project Team 

SUBJECT: Differences between Sunrise SDEIS and Technical Reports 

The Sunrise Project: I-205 to Rock Creek Junction Supplemental Draft Environmental 

Impact Statement (SDEIS) presents information summarized from numerous technical 

documents. Most of these documents are discipline specific technical reports (e.g., 

cultural resources, noise, wetlands, etc.). These reports include a detailed explanation of 

the data gathering and analytical methods used by each discipline team.  

The technical reports are longer and more detailed than the SDEIS and should be referred 

to for information beyond that which is presented in the SDEIS. Findings summarized in 

the SDEIS are supported by analysis in the technical reports and their appendices. 

References used to develop the reports and underlying data are presented in the technical 

reports.

The draft technical reports were largely completed in late 2007. Since the technical 

reports were completed, new information has been discovered that has been incorporated 

into the SDEIS. Thus, the SDEIS reflects more recent public and agency input than is 

included in the technical reports. For example, since the technical reports were 

completed, additional work has been conducted for the cultural resource documentation 

for Camp Withycombe and the RTP planning process has progressed with federal 

approvals of local plans. Also, the cumulative effects section of the document was written 

after reviewing all of the technical reports. No one technical report includes this 

comprehensive analysis. 

Please refer to the appropriate section of the SDEIS for the most current information.  
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SUMMARY

The proposed Sunrise Project is located in the western, urbanized portion of Clackamas County 

in the vicinity of State Highway 212/224. Fourteen wetland complexes, totaling 41.40 acres, 

were mapped within the project area of potential impact (API). These 14 complexes (designated 

Wetland A through Wetland N) consist of palustrine emergent, palustrine scrub-shrub, and 

palustrine forested wetland types and combinations thereof —with the palustrine emergent 

community being the dominant plant community. The API drains to Mt. Scott Creek to the north 

and to the Clackamas River to the south.  Project-area streams draining to Mt. Scott Creek are 

Dean Creek and Phillips Creek.  Project-area streams draining to the Clackamas River are Cow 

Creek, Sieben Creek, Graham Creek, Rock Creek, and an unnamed tributary to Rock Creek. 

In general, the natural environment of the project area has been significantly altered as a result of 

agricultural land clearing and urban development. The natural drainage network has been 

ditched, culverted, piped, and rerouted through much of the project area. Hydrologic connectivity 

between wetland complexes and the natural drainage network has been notably affected. The 

high percentage of impervious surface cover adversely impacts natural hydrologic processes 

within the project API by reducing infiltration. Historically, such infiltration led to greater levels 

of groundwater recharge and subsurface flows than likely occur today. This in turn adversely 

impacts hydrologic inputs to project area wetlands, particularly inputs occurring from a high 

water table or via subsurface flows. A high percentage of cover by non-native or invasive plant 

species occurs in many of the emergent wetlands within the API. 

The functional capacity of wetlands within the project API was assessed according to the 

“judgmental method” described in the Guidebook for Hydrogeomorphic (HGM)-based 

Assessment of Oregon Wetland and Riparian Sites (Adamus and Field 2001). A total of 13 

functions were assessed, which can be broadly grouped into three main categories of function:  

water quantity functions, water quality functions, and fish and wildlife habitat functions. 

Aggregate functional scores for all wetlands within the API typically ranked as moderate to 

moderately low; however, several individual wetlands did have functions that scored in the high 

to moderately high range.  

Regarding potential project impacts to wetlands, there are no differences between Alternative 2 

and Alternative 3. The difference in construction impact lines for these two alternatives occurs in 

a location in which no wetlands are present. Alternative 2 contains all of the design options 

contained in Alternative 3, plus one additional option. With respect to wetland impacts, those 

impacts discussed for the various design options for Alternative 2 would also occur under 

Alternative 3. The one exception is Alternative 2: Design Option B-2 because this design option 

does not occur under Alternative 3. 

Table 1 lists estimated wetland acreage impacts and associated minimum and maximum 

mitigation requirements for the various design options. Impact assessment was conducted by 

overlaying the mapped existing wetlands with the various proposed build alternatives through 

use of the project Geographic Information System (GIS). The estimated construction impact line 

was used to perform this analysis and did not differentiate between bridged structures versus 

fill/removal areas. Bridge structure type, sizing, and quantity of support structures have yet to be 
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developed and therefore could not be used in this analysis. Therefore, the impacts quantified in 

this assessment may reflect an overestimate relative to the ultimate design solution.   

Design Option C-3 would result in the minimum estimated impact to wetland resources, with a 

loss of 26.23 acres. Interestingly, although Design Option C-3 would result in the fewest impacts 

to wetland acreage, Design Option A-2 would result in the fewest impacts to wetland function. 

This is primarily because Design Option A-2 would avoid impacts to wetlands around the KEX 

radio tower and the Seventh-Day Adventist properties, which were identified as providing the 

highest overall function within the project area. Minimum and maximum mitigation acreage 

required for Design Option C-3, based on Oregon Department of State Lands (DSL) mitigation 

ratios, would be 26.23 acres (i.e., all mitigation in the form of restoration) and 78.69 acres (i.e., 

all acres of mitigation in the form of enhancement), respectively. These mitigation acreage 

estimates do not account for the fact that 1.39 acres of impacted wetlands would occur in 

existing mitigation sites, which would likely require a much greater mitigation ratio than is 

typical.

Design Option B-2 would result in the maximum estimated impact to wetland resources (both in 

acreage and functional loss), with a loss of 34.39 acres. Minimum and maximum mitigation 

acreage required for this scenario, based on DSL mitigation ratios, would be 34.39 acres and 

103.17 acres, respectively. These mitigation acreage estimates do not account for the fact that 

1.36 acres of impacted wetlands would occur in an existing mitigation site, which would likely 

require a much greater mitigation ratio than is typical. 

As required by statutory requirements to avoid and minimize impacts, gross project impacts will 

be reduced to the maximum extent practicable. By combining design options with the fewest 

impacts, where feasible, wetland impacts can likely be reduced. Impacts could also potentially be 

reduced by use of various design modifications, such as use of retaining walls to limit project 

footprints and shifts in location of supporting project features (e.g., culverts to maintain 

hydrology of bisected wetlands, realignment of bike/pedestrian trails, and locating stormwater 

facilities outside of wetlands).  
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Table 1. Wetland Impacts and Mitigation Minimum and Maximum Acreage by Design Option  

Wetland Mitigation Acreage Required (acres) 

Alternative 2 

Design Options 

Impact

(acres) 

Minimum
1, 3

(1:1 ratio) 

Maximum
2, 3 

(3:1 ratio) 

Impacts to Existing 

Mitigation Sites 
3

No Option 32.26 32.26 96.78 1.36 (Wetland B) 

Option A-2 27.23 27.23 81.69 1.36 (Wetland B) 

Option B-2 34.39 34.39 103.17 1.36 (Wetland B) 

Option C-2 28.63 28.63 85.89

2.24 (Wetlands B and 

M)

Option C-3 26.23 26.23 78.69

1.39 (Wetlands B and 

M)

Option D-2 31.58 31.58 94.74 1.36 (Wetland B) 

Option D-3 32.22 32.22 96.67 1.36 (Wetland B) 

1Minimum acreage assumes 100 percent mitigation in the form of restoration, which is calculated at a 1:1 ratio 

(mitigation:impacts) based on Department of State Lands (DSL) rules. 
2Maximum acreage assumes 100 percent mitigation in the form of enhancement, which is calculated at a 3:1 ratio 

(mitigation:impacts) based on DSL rules. 
3Minimum and maximum acreage amounts account for impacts to existing mitigation sites (i.e., Wetlands B and M); 

however, the standard DSL ratios are used to calculate mitigation requirements.  In reality, both DSL and the U.S. 

Army Corps of Engineers would likely require a greater ratio of mitigation for impacts to these wetlands.

The following regulations apply to wetlands and other waters of the State and U.S.: 

Federal Clean Water Act Section 404 

State of Oregon Removal/Fill Law  

In November 2005, ODOT completed an inventory and assessment of potential wetland 

mitigation sites within the project corridor watersheds.  

Project impacts are estimated conservatively to be between 26.23 to 34.39 acres.  This level of 

impact would require from between 26.23 acres to 103.17 acres, depending on impacts and type 

of mitigation (i.e., restoration, creation, or enhancement based on the DSL formula for replacing 

wetland functions) as detailed in Table 1. The U.S. Army Corps of Engineers (USACE) wetland 

mitigation requirements focus on replacement of lost or impacted wetland functions, rather than 

area, but the amount of wetland mitigation sufficient to replace the impacted functions would 

probably be similar in acreage to that required by DSL. 

The need for mitigation associated with the Sunrise Project would require a large and diverse 

wetland mitigation site, capable of providing a variety of mitigation for wetland types, functions, 

and qualities. Because restoration opportunities are very limited, mitigation would be more likely 

to take the form of creation and enhancement, which require higher ratios of mitigation acreage. 

Therefore, mitigation acreage requirements are more likely to fall within the mid- to higher range 

noted above.
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A comprehensive wetland mitigation strategy is being developed for the scope of impacts 

associated with the Sunrise Project.  This strategy will focus on aggregating the impacts 

associated with the project on one or several large-scale sites. 

Because of the built-out nature of the project area and competing needs for remaining wetland 

mitigation sites within project area subbasins, the proposed wetland mitigation strategy will 

likely focus on opportunities outside of project area subbasins. Wetland mitigation strategy 

efforts will be focused on the Clackamas River basin, into which project area subbasins drain. 

The DSL-approved Foster Creek wetland mitigation bank will be reviewed as part of the 

mitigation strategy effort, as it is located in the Clackamas River basin and its service area 

includes the Sunrise Project. 
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INTRODUCTION

Project Location 
The proposed project is located in the western, urbanized portion of Clackamas County in the 

vicinity of State Highway 212/224 (see Figure 1, Project Vicinity).  The project limits extend 

approximately 4.9 miles from approximately 1,000 feet west of SE Johnson Road to SE 172
nd

Avenue, just beyond Rock Creek Junction where Highways 212 and 224 diverge.

Project Purpose and Need 
The purpose of this project is to effectively address congestion and safety problems in the 

Highway 212/224 corridor between its interchange with Interstate 205 (I-205) and Rock Creek 

Junction, and to serve the growing demand for regional travel and access to the state highway 

system.   

The need for the project is generated by the following factors:

Highway 212/224 between I-205 and Rock Creek Junction is currently experiencing 
unacceptable levels of congestion and delay during the peak travel periods.  By 2030, the 
projected traffic volume will exceed the volume that the existing four-lane arterial can be 
expected to handle at an acceptable level of service. 

By 2030, the numbers of households and jobs in the area served by this section of Highway 
212/224 are expected to increase by 136 percent and 85 percent, respectively.

Both the north and southbound weave sections of I-205 between SE 82nd Avenue and 
Highway 212/224 are approaching capacity, resulting in frequent stop-and-go movements, 
difficulty in changing lanes, and long queues forming because of minor incidents.  By 2015, 
this section of I-205 is expected to exceed its design capacity and the extent of these stop-
and-go movements may continue to grow if no action is taken. Some traffic traveling on the 
Milwaukie Expressway (Highway 224) heading east on Highway 212/224, as well as the 
reverse direction, may have to use either the above section of I-205 or the currently 
congested SE 82nd Avenue. 

Highway 212/224 near I-205 is ranked in the top 10 percent of state routes for vehicle crash 
rate. A vehicle crash rate of 3.10 was reported for this area during the 5-year period from 
1998 through 2002.  The comparable statewide facility rate is 2.47.  The high crash rate is 
attributed to severe congestion and roadway deficiencies.  Inadequate bicycle and 
pedestrian facilities reduce the safety and connectivity for these modes of travel in the 
project area. 

Proposed Action 
The proposed action would provide a new limited-access expressway between I-205 and the 

Rock Creek Junction.  The facility would be comprised of six lanes, plus auxiliary lanes, and 

would include an improved interchange at I-205.  This new expressway would become the 

designated State Highway 212/224, with the existing route reverting to a county arterial. 
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ALTERNATIVES

A no-build alternative and two build alternatives are being evaluated. Design options within each 

of the build alternatives are also being considered.  Both build alternatives and all design options 

would incorporate an improved interchange at I-205 and an interchange at Rock Creek Junction.

The alignment of the facility would generally follow a natural bluff-line that extends from Mt. 

Talbert east to Rock Creek on the north side of Highway 212/224.  Associated improvements to 

address local circulation are also included.

Alternative 1: No-Build 
The National Environmental Policy Act (NEPA), Oregon Department of Transportation 

(ODOT), and Federal Highway Administration (FHWA) guidelines require that a no-build 

option be evaluated.  The No-Build Alternative (see Figure 2) would maintain the existing 

roadway except for committed improvements scheduled in ODOT’s four-year Statewide 

Transportation Improvement Program (STIP) and Metro’s Financially Constrained Projects 

listed in the Regional Transportation Plan (RTP).  These listed projects include the following: 

Widen SE 82nd Avenue between Lawnfield Road and Highway 212/224. 

Improve the Highway 212 connection to Mather Road via SE 102nd Avenue and Industrial 
Way.

Construct a new northerly extension of Highway 224 at Rock Creek Junction that curves east to 
connect to SE 162nd and SE 172nd Avenues. 

Create a climbing lane on Highway 212 between Rock Creek Junction and SE 172nd Avenue. 

Widen SE 172nd Avenue between Foster Road and Highway 212. 

Widen Highway 224 between Rock Creek Junction and the Carver Bridge. 

Widen the Carver Bridge to five lanes. 

Alternative 2: Build with Midpoint Interchange 
This alternative is distinguished by the inclusion of a midpoint interchange in the vicinity of SE 

122nd Avenue, which would connect the expressway to the existing Highway 212/224 (see 

Figure 3). 

Alternative 3: Build with No Midpoint Interchange 
In contrast to Alternative 2, this alternative would not have a midpoint interchange, resulting in 

no access to the expressway between I-205 and Rock Creek Junction (see Figure 4). 

Design Options 
In addition to the two build alternatives described above, a number of design options are under 

consideration.  These options are organized by geographic zones, as described below.

Zone A is the westernmost portion of the corridor and represents the I-205 Interchange Area 

and the Lawnfield Business Area, with a western terminus aligned with SE Johnson Road 
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and an eastern terminus bisecting Camp Withycombe.  The north and south boundaries 

extend from Clackamas Town Center to south of SE Jennifer Street. 

Zone B is the “Midpoint Area” and extends from Camp Withycombe to SE 135
th

 Avenue, 

north to Clackamas High School and south to SE Jennifer Street.   

Zone C has the same north and south boundaries as Zone B and extends from SE 135
th

Avenue east to the Rock Creek area. 

Zone D represents the eastern end of the corridor and stretches east to SE 172
nd

 Avenue with 

the same north and south boundaries as Zones B and C.  

Many design options were considered, but only a few were carried forward for study.  The 

design options described below retain their original numbering system.  

Design Option A-2: Modified 1996 Design

This design option, located in Zone A, would extend SE Lawnfield Road west and south toward 

SE Clackamas Road (see Figures 5, 6 and 7).  A further change would be to route SE Mather 

Road west to the SE Lawnfield Road extension, instead of south along SE Industrial Way. 

Design Option B-2: 1996 Split Interchange (Modified) 

Located in Zone B, this design option for the midpoint interchange would incorporate a modified 

split interchange involving both SE 122
nd

 Avenue and SE 135
th

 Avenue. This option would be 

applicable only to Alternative 2, as displayed in Figures 5, 6, and 8.

Design Option C-2: Central Alignment 

This design option, located in Zone C and displayed in Figures 5, 6, and 9, would adjust the 

corridor alignment in the vicinity of Rock Creek closer to the existing Highway 212/224 

alignment. 

Design Option C-3: Modified Follow Tree-Line Alignment 

In contrast to Option C-2, this option would more closely follow the existing tree line to the 

north, as shown in Figures 5, 6, and 10. 

Design Option D-2: Alignment through Knoll (Folded Diamond Interchange) 

Instead of incorporating a folded diamond interchange north of a natural knoll in Zone D, this 

option would place the alignment through the knoll, as depicted in Figures 5, 6, and 11. 

Design Option D-3: Single-Point Diamond Interchange 

This design option replaces the folded diamond interchange with a single-point diamond- design 

interchange situated farther south in Zone D, as shown in Figures 5, 6, and 12. 

Sunrise Project, I-205 To Rock Creek Junction (Highway 212/224) Page 7 

Wetlands Technical Report  December 2007 



This page intentionally left blank 

Sunrise Project, I-205 To Rock Creek Junction (Highway 212/224) Page 8 

Wetlands Technical Report  December 2007 



Foster Road

Project
Location

205

205

205

5

5

5

5

405

26

26

26

84

217

99E

99E

213

213

224

212

224212

224

224

99E

211

211

84

Multnomah Co.

Clackamas Co.

Multnomah Co.

Clackamas Co.

M
u

ltn
o

m
a

h
C

o
.

W
a

s
h

in
g

to
n

C
o

.

River

River

Road

F
o
s
te

r

1
7

2
n

d R
o
a
d

A
v
e

n
u

e

PORTLAND

WEST
LINN

LAKE
OSWEGO

BEAVERTON

MILWAUKIE

TIGARD

CAMAS

GRESHAM

Boring

SANDY

OREGON
CITY

Clackamas

GLADSTONE

Damascus

TROUTDALEWOOD
VILLAGE

HAPPY
VALLEY

Carver

VANCOUVER

ESTACADA

MOLALLA

to
M

ount H
ood

River

WASHINGTONOREGON

C
la

c
k
a
m

a
s

C
o
.

M
a
rio

n
C

o
.

Figure 1

Project Vicinity

Legend

O R  E  G  O  N

Project
Vicinity

INCORPORATED CITY

County Boundary

Rivers
Interstate

Project Location

211

5

26
State Boundary

U.S. Highway

State Highway

Other Major Roads

Unincorporated Community

0 1 2 5  Miles3 4

Urban Growth 
Boundary

















































METHODOLOGY AND DATA SOURCES 

The consultant team’s wetland biologist followed a multistep methodology in developing this 

Wetlands Technical Report. These steps included an initial site meeting, document gathering and 

review, field visits, discussions with ODOT and DSL staff, and internal team meetings. This 

report builds upon the wetlands baseline study previously prepared for the Sunrise Project 

Environmental Baseline Report by David Evans and Associates, Inc. (DEA 2004). This current 

report includes an update to mapped wetland boundaries, a functional assessment, and an impact 

analysis.

Project Study Area/Area of Potential Impact 
The project study area for evaluating potential impacts to wetlands and other waters of the State 

and U.S. was developed by looking at the area of potential impact (API). The API consists of all 

of the area within the construction impact limits (CIL) for all of the various alternatives and 

design options. Essentially, the boundaries of all of the alternatives and design options were 

combined using geographic information system (GIS) software to create a single footprint that 

would contain all potential alternatives and design options. This resulted in an API of 

approximately 657 acres.  

Initial Site Meeting 
An initial site meeting held on April 30, 2004, included representatives from Clackamas County 

and ODOT, and technical experts from the consultant project team. This site meeting was 

conducted to discuss site-specific engineering and environmental issues that were addressed in 

the Draft EIS (U.S. Department of Transportation 1993). The site meeting allowed the assembled 

technical experts to begin discussions of site-specific issues at a preliminary phase and to plan 

and coordinate field investigations. 

Document Gathering and Review
The consultant team reviewed the body of literature previously developed for this project. 

Published materials reviewed included the following: 

Sunrise Corridor – Draft Wetland Delineation, Assessment, and Preliminary Mitigation 

Report (Beak Consultants Incorporated 1997) 

Final Technical Report on Natural Resources: Plants and Animals, Sunrise Corridor Project 

Area (Dames and Moore 1993) 

Water Resources and Water Quality Impacts Technical Report–Sunrise Corridor 

Environmental Impact Statement (Dames and Moore 1992) 

Metropolitan Service District (Metro) Interactive on-line map – Inventory of Regionally 

Significant Habitat (Metro 2004) 

U.S. Geological Survey, Gladstone, Oregon, quadrangle (USGS 1984); 

U.S. Fish and Wildlife Service, National Wetlands Inventory, Gladstone, Oregon quadrangle 

(USFWS 1981) 
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Soil Survey of Clackamas County Area, Oregon (U.S. Department of Agriculture 1985) 

Field Visits
Consultant team biologists completed several field trips to review wetland conditions in both the 

wet and dry seasons. Visits took place during May and June of 2004 and in April, August, 

October, November, and December of 2006. Not all wetlands were visited in multiple seasons. 

Wetland characteristics were recorded and boundaries mapped as described below.  

Internal Team Meetings  
Internal team meetings of consultant team fish and wildlife biologists, ecologists, and wetland 

biologists were held to discuss preliminary findings based on document review, field surveys, 

and interviews with experts. The purpose of these meetings was to discuss the significance of 

features and habitats and to ensure that findings were consistent. 

Wetland Boundary Determination 
Identification of wetlands was based on the Level 2 Routine Delineation Method described in the 

U.S. Army Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory 1987). 

This method requires the simultaneous presence of hydrophytic vegetation, hydric soils, and 

positive wetland hydrology in wetland delineations. An area is required to contain all three of 

these parameters in order to be considered a jurisdictional wetland. Data sheets were not 

recorded for all wetlands, as these data have been collected previously. Instead representative 

data plots were recorded when it was not clear whether an area would likely meet all three 

criteria and, in some cases, to aid with boundary determination. Photographs of each wetland and 

descriptive characteristics were recorded for each wetland (e.g., dominant plants, hydrology).  

Wetlands identified in the baseline study report (DEA 2004) were field-reviewed in addition to 

other parts of the project area having the potential to contain jurisdictional wetlands (e.g., 

unpaved/undeveloped areas). Any changes in wetland location, size, and conditions were 

mapped and noted. A Cowardin (1979) wetland class (e.g., palustrine emergent, palustrine scrub-

shrub) was assigned to each wetland. The wetland mapping effort was conducted as a wetland 

determination in order to provide planning level guidance for the design of the proposed highway 

and to analyze potential wetland impacts from the various proposed alternatives. It was not 

conducted to provide a formal wetland delineation of the project corridor.

Wetland boundaries were mapped through a combination of aerial photo interpretation, use of 

Global Positioning System (GPS) technology (Trimble GEO XH GPS receiver), and GIS 

software. Most wetland boundaries were not collected using GPS. Instead, GPS was used to 

collect field-verified representative boundary locations to aid with interpretation of aerial 

photographs. Estimated accuracy is approximately 5 feet or better along boundaries adjacent to 

roadways, developed features, and distinct breaks in plant communities that were readily visible 

on the aerial photograph. Estimated accuracy is approximately 20 feet or better where boundary 

features were less distinguishable on the aerial photograph. 
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Several landowners did not provide property access permission within the API. In those 

instances, wetland boundary determination relied on past mapping efforts, a reconnaissance of 

the property from an off-site location, and aerial photo interpretation.

Wetland Functional Assessment 
The functional capacity of wetlands within the project API was assessed according to the 

“judgmental method” described in the Guidebook for Hydrogeomorphic (HGM)-based 

Assessment of Oregon Wetland and Riparian Sites (Adamus and Field 2001). Fourteen wetland 

complexes were assessed (Wetland A through Wetland N).  

Wetland functions assessed using the HGM method (Adamus and Field 2001) can be combined 

into three broad functional categories as listed below.  

Water Quantity Functions 

Water Storage and Delay Function 

Water Quality Functions 

Sediment Stabilization and Phosphorus Retention 

Nitrogen Removal 

Thermoregulation 

Fish and Wildlife Habitat Support Functions 

Primary Production 

Resident Fish Habitat Support 

Anadromous Fish Habitat Support 

Invertebrate Habitat Support 

Amphibian and Turtle Habitat Support  

Breeding Waterbird Support 

Wintering and Migratory Waterbird Support   

Songbird Habitat Support 

Support of Characteristic Vegetation 

Each wetland complex was assessed for all of the 13 functions listed above; however, based on 

the HGM assessment methodology, some functions clearly were not provided by some wetlands. 

Such instances include the following: 

Thermoregulation function is only provided by riverine sites at which part of the site is 

permanently inundated and connected by surface water during summer to other water bodies 

(Adamus and Field 2001). 

Resident fish habitat support function is only provided if part of the site is permanently 

inundated and the HGM subclass is Riverine Impounding (Adamus and Field 2001). 
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Anadromous fish habitat support function is only provided for wetlands that are accessible to 

anadromous fish during periods of seasonal inundation (Adamus and Field 2001). 

Wetlands that contain less than 0.5 acre of open water during the breeding season were 

considered to not provide breeding waterbird support function (Adamus and Field 2001 use 

the 0.5 acre criterion as a threshold for evaluating this function when using the HGM 

“reference based” method). 

Wetland functions were rated on a score of zero to 1.0, in one-tenth scoring increments. A score 

of zero reflects that the function is not provided at all by that particular wetland. A score of 1.0 

reflects that the wetland has the potential to provide the function at the highest level possible. A 

score of 0.5 reflects that the wetland has the potential to provide the respective function at a 

moderate level, and so forth.

Wetland functional scores were recorded for each function for each individual wetland complex 

and were also calculated as an aggregate score of each function for all wetlands combined. The 

aggregate score is the acreage weighted average of the functional scores. For example,  

Nitrogen Removal function within API = 

(acres of Wetland A x Nitrogen Removal score for Wetland A) + (acres of Wetland B x Nitrogen 

Removal score for Wetland B) + … (acres of Wetland N x Nitrogen Removal score for Wetland 

N)

------------------------------------------------------------------------------------------------------------ 

 (acres of Wetland A + acres of Wetland B + …. acres of Wetland N) 

Impact Assessment 
Impact assessment was conducted by overlaying the mapped existing wetlands with the various 

proposed build alternatives through use of the project GIS. With this method, the amount of 

impacted wetland acreage was calculated and broken out by Cowardin classes. The impact 

acreage analysis was combined with the HGM existing conditions assessment findings to 

calculate a revised aggregate functional score. The changes in aggregate functional scores were 

then calculated as a percent loss of function relative to the baseline (i.e., existing) condition. 

The estimated construction impact line was used in the GIS analysis described above and did not 

differentiate between bridged structures versus fill/removal areas. Bridge structure type, sizing, 

and quantity of support structures have yet to be developed and therefore could not be used in 

this analysis. Therefore, the impacts quantified in this assessment may reflect an overestimate 

relative to the ultimate design solution. 

In addition to the formulaic analyses described above, impacts were also assessed based on a 

review of proposed project elements having the potential to adversely impact project area 

wetlands (including wetlands nearby but outside of the API). For example, potential alteration to 

project area hydrology could adversely affect remaining wetlands. Such impacts would not be 

adequately described by the formulaic analyses. This more nuanced look at impacts primarily 

focused on the larger and/or higher functioning wetlands within the API. 
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AFFECTED ENVIRONMENT 

Introduction
The Affected Environment section of this report is outlined in the following manner. First, a 

broad overview discussion is provided for wetlands and other waters. The discussion then goes a 

layer deeper and presents the broad wetland plant communities, hydrologic setting, and soil 

conditions for the entire corridor. Following this, a discussion of each individual wetland 

complex is provided and then each individual drainage (i.e. other waters). Lastly, a wetland 

functional assessment is provided. 

Wetlands and Other Waters Overview 
The presence of identified jurisdictional wetlands and other waters of the State and U.S. that 

occur within the project API are shown in Figure 1. Fourteen wetland complexes were mapped 

within the API (Wetland A through Wetland N). These complexes consisted of palustrine 

emergent, palustrine scrub-shrub, and palustrine forested wetland types and combinations 

thereof. The API drains to Mt. Scott Creek to the north and to the Clackamas River to the south.  

Project-area streams draining to Mt. Scott Creek are Dean Creek and Phillips Creek.  Project-

area streams draining to the Clackamas River are Cow Creek, Sieben Creek, Graham Creek, 

Rock Creek, and an unnamed tributary to Rock Creek. Detailed descriptions of project-area 

wetlands and other waters are provided later in this report. 

In general, the natural environment of the project area has been significantly altered as a result of 

agricultural land clearing and urban development. The natural drainage network has been 

ditched, culverted, piped, and rerouted through much of the project area. Hydrologic connectivity 

between wetland complexes and the natural drainage network has been notably affected. The 

high percentage of impervious surface cover adversely impacts natural hydrologic processes 

within the project API by reducing infiltration, which historically led to greater levels of 

groundwater recharge and subsurface flows than likely occur today. This in turn adversely 

impacts hydrologic inputs to project area wetlands, particularly inputs occurring from a high 

water table or via subsurface flows. A high percentage of cover by invasive plant species occurs 

in many of the emergent wetlands within the API. 

A total of 41.40 acres of jurisdictional wetlands were mapped within the API. This acreage falls 

within the following Cowardin classes: 

0.53 acre palustrine forested wetlands (PFO) 

12.06 acres combined PFO and palustrine scrub-shrub wetlands (PFO/PSS) 

0.65 acre PSS wetlands 

1.36 acres PSS and palustrine emergent wetlands (PSS/PEM) 

26.80 acres mapped as PEM wetlands 
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Figure 1 Wetlands and Other Waters within the Project API (aerial photo) 
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General Wetland Plant Community, Hydrology, and Soils  

Plant Communities 

Project wetlands can be divided into three general plant communities: palustrine emergent, 

palustrine scrub-shrub, and palustrine forested. These communities were mapped and are 

displayed in Figure 1Error! Reference source not found.. In some instances, these 

communities were too intermixed to distinguish between them. In such cases, they were mapped 

as a mixed community (e.g., palustrine forested/palustrine scrub-shrub). 

The palustrine emergent community was the dominant plant community within the study area, 

occupying approximately 26.80 acres out of a total of 41.10 acres of wetland. The scrub-shrub 

and forested wetland plant communities, including intermixed communities, occupied a 

combined area of approximately 14.6 acres. Invasive and non-native species presence, 

particularly reed canarygrass (Phalaris arundinacea), was typically high within the emergent 

wetlands, but often less of a problem within the scrub-shrub and forested wetlands.

USFWS has classified vegetation according to its frequency of occurrence in wetlands (USFWS 

1988). These vegetation classes (or wetland indicator status) are described in Table 2. To 

simplify, a wetland indicator of OBL, FACW, or FAC indicates that a species is considered 

hydrophytic. A wetland indicator of FACU or UPL indicates that a species is considered 

nonhydrophytic. Typical plant species found within each community are provided in Table 3

through Table 5 along with their wetland indicator status.

Table 2. Plant Indicators Used To Determine Wetland Status 

Indicator
Symbol Indicator Status Definition 

OBL Obligate Species that occur almost always (estimated 
probability >99%) in wetlands under natural 
conditions.

FACW Facultative
wetland 

Species that occur in wetlands (estimated probability 
67 to 99%), but occasionally are found in non-
wetlands. 

FAC Facultative Species that are equally likely to occur in wetlands or 
non-wetlands (estimated probability 34-66%). 

FACU Facultative
upland 

Species that usually occur in non-wetlands (estimated 
probability 67-99%), but occasionally are found in 
wetlands. 

UPL Upland Species that occur almost always in non-wetlands 
under normal conditions (estimated probability >99%). 

NI No indicator Species for which insufficient information was 
available to determine an indicator status. 

Source: National List of Plant Species that Occur in Wetlands: Northwest (Region 9) (USFWS 1988) 
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Table 3. Emergent Plant Community Typical Species 

Common Name Scientific Name Wetland Indicator 

Meadow foxtail Alopecurus pratensis FACW

Reed canarygrass Phalaris arundinacea FACW

Redtop Agrosis alba FAC

Velvet grass Holcus lanatus FAC

Tall fescue Festuca arundinacea FAC-

Sweet vernalgrass Anthoxanthum odoratum FACU

Soft rush Juncus effusus FACW

Spike rush Eleocharis palustris OBL

Common camas Cammasia quamash FACW

Popcorn flower Plagiobothyrus figuratus FACW

Teasel Dipsacus sylvestris FAC

Sedge Carex sp. FAC to OBL 

Common cattail Typha lattifolia OBL

Table 4. Scrub-Shrub Plant Community Typical Species 

Common Name Scientific Name Wetland Indicator 

Pacific willow Salix lucida   FACW+ 

Red-osier dogwood Cornus stolonifera FACW

Black cottonwood 
(saplings) 

Populus balsamifera FAC

Oregon ash (saplings) Fraxinus latifolia FACW

Douglas spirea Spiraea douglasii FACW

Reed canarygrass Phalaris arundinacea FACW

Soft rush Juncus effusus FACW

Spike rush Eleocharis palustris OBL

Teasel Dipsacus sylvestris FAC

Sedge Carex sp. FAC to OBL 

Common cattail Typha lattifolia OBL
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Table 5. Forested Plant Community Typical Species 

Common Name Scientific Name Wetland Indicator 

Black cottonwood Populus balsamifera   FAC 

Douglas hawthorn Crataegus douglasii FAC

Pacific willow Salix lucida FACW

Oregon ash Fraxinus latifolia FACW

Douglas spirea Spirea douglasii FACW

Common horsetail Equisetum arvense FAC

Reed canarygrass Phalaris arundinacea FACW

Redtop Agrostis alba FAC

Soft rush Juncus effusus FACW

Armenian blackberry Rubus armeniacus FACU

Sedge Carex sp. FAC to OBL 

Hydrology and Hydrogeomorphic Setting 

Field observations of wetland hydrology at each wetland are provided in the discussion of 

individual wetland complexes that occurs later in this report. The following is a more generalized 

description of hydrology within the project API. 

As indicated in the Soil Survey of Clackamas County Area, Oregon (USDA 1985), much of the 

project area contains soils that have a high water table during winter and into the early spring 

growing season. Project wetlands were typically found in bottomland depressional areas, which 

collect direct precipitation and surface runoff, and intercept interflow. Some of these wetlands 

are hydrologically isolated from the stream system and therefore may not be regulated by 

USACE. However, these wetlands would still be regulated by DSL. Also, ditching activities 

have resulted in some wetlands being artificially connected to the stream network, and therefore 

they are no longer isolated. 

The majority of wetlands in the project area fall under the valley slope and/or flats 

hydrogeomorphic (HGM) classification. The Guidebook for HGM-Based Assessment of Oregon 

Wetland and Riparian Sites: Statewide Classification and Profiles (Adamus 2001) provides the 

following descriptions of these two types of wetlands.

Slope wetlands derive their hydrology primarily from groundwater inputs, including subsurface 

flows. During some seasons, however, groundwater inputs may be less than inputs from surface 

runoff and direct precipitation. Such sites often occur as seepage at the base of steep slopes. The 

“valley slope” subclass occurs at lower areas within a drainage basin, as opposed to the 

“headwater slope” subclass. Valley slope wetlands may occur on near-level ground, such as 

lowland river floodplains beyond the 2-year flood interval. In such instances, these wetlands may 

resemble “flat” or “depressional outflow” type wetlands; however, if they are in a depression, it 

is usually quite shallow and surface water typically persists longer into the growing season than 

in flat sites that are not impounded (i.e., blocked by dikes). 
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Whereas the dominant source of hydrology to slope wetlands is groundwater, flat-type wetlands 

are fed primarily by direct precipitation and secondarily by subsurface flow or runoff. 

Precipitation may pond due to the presence of subsurface soil layers that strongly impede 

infiltration. Flats are often found on a shallow (less than 2 feet deep) basin situated on a broad 

flat terrace. They may contain complex microtopography and are inundated only seasonally.

Much of the project wetlands identified as valley slope wetlands derive their hydrology primarily 

from groundwater and subsurface flows coming from Mount Talbert and other hillslopes along 

the north side of the API. Groundwater is assumed to play less of a role in wetlands farther away 

from these hillslopes, and the wetlands begin to transition from valley slope-type wetlands to 

flat-type wetlands, with direct precipitation becoming a more dominant source of hydrology. 

The various creeks in the project area would be classified as either “riverine flow-through” or 

“riverine impounding” under the HGM classification system. Creek sections where flows can 

move unrestricted would be classified as riverine flow-through. Creek sections in which flows 

are backed up and detained at least temporarily, such as by undersized culverts, would be 

classified as riverine impounding. 

Soils

Table 6 list soils mapped by the Clackamas County Soil Survey (USDA 1985) as occurring 

within the project area, which are also displayed in Figure 2. The hydric status of these soils is 

also listed, based on U.S. Department of Agriculture information (USDA 2007). Soils mapped 

by the Clackamas County Soil Survey are shown in Figure 2. Clackamas silt loam is by far the 

dominant soil type within the study area. The majority of the wetland acreage identified in the 

project area is located in this soil series. Although this soil is listed as non-hydric, it is noted as 

containing hydric inclusions of Conser soils, as well as a high water table (6 to 8 inches in depth) 

during winter and early spring. Beak (1997) describes wetland soils in the project area as ranging 

in color “from black (10YR 2/1) to dark gray (10YR 4/1) and very dark grayish-brown (10YR 

3/2) with bright mottles.”  
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Table 6. Mapped Soils within Project Area  

Map
Symbol 

Soil Series Hydric Status Comments

1A Aloha silt 
loam, 0 to 3 
percent
slopes 

Non-hydric, but with hydric 
inclusions of Dayton and Huberly 
soils. 

Water table is at a depth of 12 
to 24 inches in winter and early 
spring. The soil is droughty in 
summer. 

8B, C,
and D 

Bornstedt silt 
loam, 0 to 30 
percent
slopes 

Non-hydric, but with hydric 
inclusions of Borges soils and 
wet spots. 

Water table is at a depth of 24 
to 36 inches in winter and early 
spring. The soil is droughty in 
summer. 

17 Clackamas 
silt loam 

Non-hydric, but with hydric 
inclusions of Conser soils. 

Water table is at a depth of 6 to 
8 inches during winter and early 
spring. The soil is droughty in 
summer. 

25 Cove silty 
clay loam 

Hydric, with hydric inclusions of 
Wapato, Conser, Coburg, 
Concord, and Dayton soils.  

Water table is at a depth of 0 to 
24 inches from December to 
April. Runoff is slow to pond. 

41 Huberly silt 
loam

Hydric, with hydric inclusions of 
Dayton and Delena soils. 

Water table is located at a 
depth of 0 to 18 inches in winter 
and early spring. The soil is 
droughty in summer. Hardpan 
located between 20 to 30 
inches restricts rooting depth. 

53B Latourell
loam, 3 to 8 
percent
slopes 

Non-hydric. Deep and well-drained soil. Not 
affected by high water table. 

76B Salem silt 
loam, 0 to 7 
percent
slopes 

Non-hydric. Deep and well-drained soil. Not 
affected by high water table. 

84 Wapato silty 
clay loam 

Hydric, with hydric inclusions of 
Cove and Humaquepts. 

The soil is subject to brief 
periods of flooding in winter. 
The water table is 6 inches 
above the surface to a depth of 
12 inches below the surface in 
winter.

91A and 
B

Woodburn silt 
loam, 0 to 8 
percent
slopes 

Non-hydric, with hydric 
inclusions of Huberly and Dayton 
soils and wet spots. 

Water table is at a depth of 24 
to 36 inches in winter and early 
spring. The soil is droughty in 
summer. 

92F Xerochrepts 
and
haploxerolls, 
very steep 

Non-hydric. Deep and well-drained soils. 
Not affected by high water 
table.

Source:  USDA 1985. 
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Figure 2 Soils Map 
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Wetland Complex Descriptions 
A description of each wetland complex within the API is provided below. This information is 

also presented in Table 7. Representative photographs of each wetland complex are provided in 

Appendix A. 

Wetland A (0.32 acres in API) 

Cowardin Class: Palustrine Forested (0.32 acres) 

HGM Class: Riverine Impounded 

Wetland A is a forested wetland dominated by black cottonwood, red alder, and Pacific ninebark. 

It is located adjacent to the west side of  SE 82
nd

 Avenue, along the Philips and Mt. Scott Creek 

floodplain. Philips Creek flows through this wetland just prior to its confluence with Mt. Scott 

Creek. Hydrology is provided by a combination of direct precipitation, a high water table during 

the winter and early spring months, and flood flows from Philips and Mt. Scott Creeks. Shallow 

ponding occurs in places during winter and early spring. The wetland likely dries out from late 

spring to early fall. The wetland is situated adjacent to a hazardous waste groundwater 

remediation area, which uses cottonwood plantings to remediate contaminants. Large 

undeveloped upland and wetland areas occur to the west of Wetland A, whereas, areas to the east 

are highly developed. 

Wetland B (1.36 acres in API) 

Cowardin Class: Palustrine scrub-shrub/palustrine emergent (1.36 acres) 

HGM Class: Depressional 

Wetland B is an ODOT mitigation site consisting of shallow seasonal ponds surrounded by 

young native tree and shrub plantings and includes upland buffer. The wetland is located 

adjacent to the toe of fill slope of I-205, office-park type development, and Dean Creek. The 

ponds contain up to approximately 12 inches of water during the winter wet season and later dry 

out during the summer and early fall. These are hydrologic conditions that are favorable to native 

species of frogs and unfavorable to non-native frog species, specifically bullfrogs. No woody 

debris is found within the ponds or in adjacent areas. Non-native weedy herbaceous species, such 

as teasel, are abundant in the herbaceous layer outside of the ponded areas. 

Wetland C (7.09 acres in API) 

Cowardin Class: Palustrine emergent (5.96 acres) 

Palustrine forested/palustrine scrub-shrub (1.12 acres) 

HGM Class: Depressional 

Wetland C is considered one of the most valuable wetland resources within the project API. The 

wetland straddles two property ownerships. The KEX radio tower portion consists entirely of 

emergent wetland that is occasionally mowed. The KEX site contains extensive wetlands; 

however, only those within the project API were mapped. The  Seventh-day Adventist Property 

contains emergent and forested/scrub-shrub plant communities and is not maintained (i.e., 

mowed). Evidence of deer bedding down in the Seventh-day Adventist Property was noted. 
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Overall, the wetland contains relatively diverse plant communities with a high presence of native 

species (including Oregon ash, black cottonwood, Nootka rose, Douglas spirea, slough sedge, 

soft rush, meadow barley, tufted hairgrass, and others). The site contains considerable 

microtopographic relief, with many small and shallow seasonally ponded areas interspersed 

among vegetation hummocks. Mixed land uses abut the wetland, including I-205 fill slopes and 

water quality ditches, light industrial facilities, a Douglas-fir forest upland buffer, and adjacent 

wet meadow areas associated with the KEX radio tower site. 

Wetland D (4.17 acres in API) 

Cowardin Class: Palustrine emergent (3.94 acres) 

Palustrine forested/palustrine scrub-shrub (0.24 acres) 

HGM Class: Valley slope and flats 

Wetland D consists of several patches of remnant wetlands at the west end of the KEX radio 

tower site, in addition to a wetland located adjacent to the west side of the railroad tracks that run 

along the west boundary of the KEX site. Most of the wetland acreage is emergent wetland, with 

a small patch of forested/scrub-shrub wetland also present. A high percentage of invasive and 

non-native species occurs in this wetland complex. Evidence of wetland hydrology was fairly 

weak in wetlands located on the KEX site, whereas wetlands located west of the railroad tracks 

showed obvious signs of ponding. A portion of the wetland is adjacent to a ditched section of 

Dean Creek. Adjacent upland areas contain high percent cover by invasive non-native meadow 

knapweed (Centauria nigra).

Wetland E (0.36 acres in API) 

Cowardin Class: Palustrine emergent (0.36 acres) 

HGM Class: Depressional and riverine impounded 

Wetland E consists of small (generally less than 0.1 acre), emergent wetlands that provide 

relatively low function due to the high presence of invasive species, isolation from other water 

resources, and/or severe encroachment by development. These wetlands typically occur as 

excavated features, such as vegetated ditches and depressions from past construction work. 

Wetland F (3.65 acres in API) 

Cowardin Class: Palustrine emergent (0.36 acres) 

HGM Class: Depressional and riverine impounded 

Wetland F, located at Camp Withycombe, consists of a mix of emergent and forested wetlands. 

Included within the wetland boundary may be portions of upland that were too small to exclude 

at the current level of investigation. The forested portion is dominated by black cottonwood. 

Emergent areas contain a large population of common camas (Camassia quamash); however, 

invasive meadow knapweed is encroaching upon the emergent wetland areas. Hydrology is 

altered by a ditch that runs through the center of the wetland. Water from the ditch eventually 

flows to Dean Creek. 

Wetland G (1.66 acres) 

Cowardin Class: Palustrine emergent (1.66 acres) 
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HGM Class: Valley slope 

Wetland G, also located at Camp Withycombe, is situated in a broad depression near the base of 

a forested hillslope. It contains a large population of common camas, but otherwise consists 

primarily of non-native grass species. Wetland hydrology is seasonal, with soil saturation 

occuring during late fall through early spring and drying out occuring during late spring through 

early fall. 

Wetland H (0.21 acres) 

Cowardin Class: Palustrine forested (0.21 acres) 

HGM Class: Depressional 

Wetland H, a forested wetland that extends well south of the project API, is dominated by black 

cottonwood. It is surrounded by development, which severely limits its wildlife support 

functions.

Wetland I (0.64 acres) 

Cowardin Class: Palustrine scrub-shrub (0.64 acres) 

HGM Class: Valley slope 

Wetland I is situated at the base of a forested hillslope. It consists of scrub-shrub wetlands 

dominated by willow species that border a shallow (approximately 6 inches deep) but wide 

(approximately 8 feet) drainage that receives water from hillside seepage. The wetland is 

bordered by industrial facilities and development fills; however, its location adjacent to the 

forested hillslope does provide connectivity to other natural resource areas. Invasive non-native 

Himalayan blackberry grows along the wetland margins. 

Wetland J (15.30 acres) 

Cowardin Class: Palustrine emergent (8.88 acres) 

Palustrine forested/palustrine scrub-shrub (6.41 acres) 

HGM Class: Valley slope 

Access to Wetland J was not allowed during the most recent investigation period. Actual wetland 

acreage and conditions may differ from those described in this report. Best professional 

judgment was used to assess conditions that affect wetland functions. Potential wetland acreage 

is large and property connects in with upland wildlife corridor to the north, which helps support 

wildlife habitat function. However, much of the site is regularly mowed, and trees and tall shrubs 

were being actively removed during the site visit (viewed from roadway), which reduces the 

habitat value of the site. Much of the herbaceous community appears to be dominated by non-

native grasses and forbs, and the site has undergone past disturbance from agricultural practices 

and possibly some fill placement. Ponding was observed in low spots viewable from the roadway 

during a period of notably heavy rainfall. Soils are likely saturated during the winter and early 

spring, but then dry out in the summer through fall months.  

Wetland K (3.34 acres) 

Cowardin Class: Palustrine emergent (3.34 acres) 
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Palustrine scrub-shrub (0.01 acres) 

HGM Class: Valley slope 

Wetland K primarily consists of a sizable area of emergent wetland, historically used as cattle 

pasture, located at the base and lower slopes of a moderately sloping hillside. The base of the 

hillslope is a high terrace that lies adjacent to Rock Creek, roughly 40 to 50 feet above the active 

channel. The wetland is dominated by non-native hydrophytic pasture grasses. Soil saturation 

and some ponding occur during the winter and early spring months, with conditions drying out 

during summer through fall. A storm drain system has been installed in this wetland, with 

outfalls discharging  to Rock Creek. The drain system is only partially effective, as evidenced by 

ponding and soil saturation at the time of the site visit. The wetland is surrounded by upland 

pasture, western red-cedar dominated riparian forest associated with Rock Creek, and a mix of 

native and non-native shrubs, with upland Douglas-fir forest nearby. Visitation by humans is 

infrequent, and the area is relatively well buffered from other traffic. 

Wetland L (2.20 acres) 

Cowardin Class: Palustrine emergent (0.34 acres) 

Palustrine forested/palustrine scrub-shrub (1.86 acres) 

HGM Class: Valley slope and Riverine impounded 

Wetland L is located at the intersection of Highway 212 and Highway 224. Trillium Creek, a 

tributary to Rock Creek, runs through the wetland, crossing under Highway 224 via a culvert. 

The wetland contains an emergent community dominated by soft rush. Ponding was observed in 

this community during late fall. A palustrine forested/scrub-shrub community was dominated by 

black cottonwood and red alder (Alnus rubra). Ponding was not evident in this community, 

which is at a higher elevation than the emergent community; however, soil saturation was 

observed. Beaver activity was noted (e.g., downed trees). This wetland borders Trillium Creek, a 

tributary to Rock Creek, and provides important thermoregulation and support of resident and 

anadromous fish habitat functions (Bob Storer, Water Environment Services, pers. comm. 2007). 

Riparian forest dominated by western red- cedar was present along the roadway fill slopes of 

Highway 224. 

Wetland M (0.88 acres) 

Cowardin Class: Palustrine emergent (0.88 acres) 

HGM Class: Valley slope and Flats 

Wetland M is a wetland mitigation site located next to a self-storage facility. The site was 

mapped as an emergent wetland; however, it is beginning to transition to a scrub-shrub 

community, as planted trees and shrubs are becoming well established. The site contains a high 

percentage of native plant species. An estimated one foot of ponding was observed during the 

November 2006 site visit, which occurred during a period of wellabove average rainfall. Water 

was spilling out of the wetland and into the adjacent ditch along the north side of Highway 212. 

The site is assumed to dry out during the summer and early fall months. The site is fenced off 

and surrounded by development on all sides, including Highway 212. 
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Wetland N (0.22 acres) 

Cowardin Class: Palustrine emergent (0.22 acres) 

HGM Class: Valley slope 

Wetland N is an emergent wetland that contains a few trees and shrubs along its border. It is 

dominated by non-native grasses and forbs; however, some native species are also present. Soil 

saturation occurs during the winter and early spring months, with drying out assumed to occur in 

summer and early fall. It is bordered on all sides by development.  
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b
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c
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 m
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 b
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 c
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 d
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 c
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 c
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 c
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c
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c
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 d
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 c
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 d
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c
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c
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b
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 d
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p
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 d
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 c
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 d
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 d
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c
ie

s
 t
h
a
t 
b
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 d
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 d
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e
tl
a
n
d
 i
s
 b

o
rd

e
re

d
 b

y
 i
n
d
u
s
tr

ia
l 
fa

c
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 d
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c
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 c
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 b
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b
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c
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 d
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c
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 c
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 d
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p
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 c
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 c
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p
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 m
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c
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 b
e
in

g
 a

c
ti
v
e
ly

 r
e
m

o
v
e
d
 d
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 b
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 d
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p
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p
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p
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 d
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 p
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 c
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 d
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 t
h
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c
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 d
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c
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c
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 b
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e
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 b
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c
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c
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 m
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p
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 b
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c
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c
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b
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c
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 c
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 c
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 d
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 c
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c
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p
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Project Area Streams (Other Waters of the State or U.S.) 

Mount Scott Creek 

Mount Scott Creek drains the portion of the API that lies north of SE Clackamas Road and east 

of approximately SE Piazza Avenue, including most of Camp Withycombe.  This stream flows 

into the API from the east under SE 97
th

 Avenue through a large arch culvert.  It continues 

westward under I-205 and SE 82
nd

 Avenue NE, then parallels the UPRR track as it continues off 

site to its mouth at Kellogg Creek. 

This stream supports steelhead trout and coho salmon (ODFW 2004). Chinook have not been 

documented in Mount Scott Creek or Dean Creek (ODFW 2004, Streeter, pers. comm., 2003). 

Other species documented to be present are Pacific lamprey, cutthroat trout, mosquitofish, 

prickly sculpin, reticulate sculpin, and largemouth bass (Friesen and Zimmerman 1999).  Metro 

(2004) has mapped the on-site reach of Mount Scott Creek as “Class 1 Riparian Habitat, highest-

value.”  The project area reach of Mount Scott Creek has been designated Essential Salmonid 

Habitat by the Department of State Lands (DSL 2004). 

Dean Creek 

Dean Creek (also known as Deer Creek), a tributary to Mount Scott Creek, drains the area from 

the project’s western extent, through the northern and western parts of Camp Withycombe 

(Burch, pers. comm., 2004). The mainstem of Dean Creek begins in the large wetland area 

adjoining the KEX radio towers north of Lawnfield Road. Dean Creek flows north and eastward 

under I-205 and through box culverts under SE 82
nd

 Avenue,  ultimately discharging to Mount 

Scott Creek through culverts under the UPRR track. 

The portion of the project drained by Dean Creek includes a network of roadside and drainage 

ditches in the KEX radio tower property and between Lawnfield and Mather Roads. These 

ditches were not documented in the 1993 study (Dames and Moore 1993), but they will likely be 

considered jurisdictional by the U.S. Army Corps of Engineers (USACE) under current policy 

because of their ultimate connections to “Waters of the United States.” In addition, there are 

likely other stormwater drainage pipes and culverts in the Dean Creek basin that have not been 

documented (Burch, pers. comm., 2004). The stream and its tributaries generally have the 

morphology of uniform ditches in the project area. Metro (2004) has mapped the project area 

reach of mainstem Dean Creek and several tributaries as “Class 2 Riparian, medium value 

habitat.” 

The most abundant fish species documented in Dean Creek are redside shiner and reticulate 

sculpin.  Other species known to occur there include western brook lamprey, speckled dace, and 

mosquitofish (Friesen and Zimmerman 1999).  The stream lacks significant salmonid spawning 

or rearing habitat because of its silty substrate, channelization, and lack of habitat elements such 

as pools, riffles, and large woody debris. Habitat access is degraded by numerous piped and 

culverted sections. The project area portion of the stream is likely to support few salmonids 

because of poor habitat and water quality (Dames and Moore 1993, Alsbury, pers.comm., 2004).  

Dean Creek currently exceeds State of Oregon acute water quality criteria for dissolved copper 

on a once in three-year basis (ODEQ 2006).
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Phillips Creek. 

Phillips Creek is a small highly urbanized drainage that flows southward along SE 84
th

 Avenue 

into the northern tip of the API.  From there, it flows westward under SE 82
nd

 Avenue through a 

box culvert to its mouth at Mount Scott Creek.  A stormwater treatment facility operated by 

Clackamas County adjoins Phillips Creek immediately east of SE 82
nd

 Avenue. 

Speckled dace, reticulate sculpin, and redside shiner are the most abundant fish species in 

Phillips Creek.  Other documented species are cutthroat trout, rainbow trout, and mosquitofish 

(Friesen and Zimmerman 1999). 

Clackamas River  

A bend in the Clackamas River extends into the project area immediately east of SE 142
nd

Avenue, where it borders Highway 212/224. Most of the project area drainage in this vicinity 

appears to be captured by the Rock Creek tributary that passes under Highway 212/224, rather 

than draining directly to the Clackamas River. The Clackamas River supports runs of coho 

salmon, Chinook salmon, and steelhead trout, as well as all other species listed in Table 5.

Metro (2004) has mapped the project area between the Clackamas River and Highway 212/224 

as “Class 1 Riparian Habitat.” DSL (2004) has designated the project area reach of the 

Clackamas River as Essential Salmonid Habitat.  

Cow Creek  

Cow Creek is a small, highly urbanized tributary of the Clackamas River that parallels Highway 

212/224 to the north in the project area. The uppermost open channel found in the site inspection 

was a small constructed swale at SE 125
th

 Court north of Highway 212/224. From this point, the 

stream flows through a series of linear ditches and culverts, each up to several hundred feet long, 

passing through a pipe under the intersection of SE 102
nd

 Avenue, to its exit from the project 

area. Numerous stormwater outfalls were observed on the stream, together with moderate 

amounts of refuse in the stream. The open channel portions of the stream were typically 

vegetated swales or silt-dominated substrates. Banks were generally bordered closely by 

impervious surfaces, with dense growth of Himalayan blackberry (Rubus armeniacus). There is, 

however, a somewhat more natural reach of Cow Creek between SE 114
th

 Avenue and SE 118
th

Avenue (see Appendix B). This reach, which flows through an undeveloped field, includes a 

narrow band of riparian black cottonwood (Populus balsamifera) and Oregon white oak 

(Quercus garryana).

Currently, the project-area reach of Cow Creek is not known to support fish life.  A variety of 

fish species have been documented in the lowest reach of Cow Creek, downstream of the API.  

Fish are not likely to occur upstream of these reaches because of poor water quality and habitat 

conditions farther upstream (Alsbury, pers. comm., 2004; Dames and Moore 1993).   In fact, 

ODFW electrofishing studies found virtually no fish upstream of Evelyn Street, which lies below 

the API (Friesen and Zimmerman 1999).  Cow Creek currently exceeds State of Oregon acute 

water quality criteria for dissolved copper on a once in three-year basis (DEA 2006). 
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Sieben Creek

Sieben Creek flows down from the hillslopes to the north of the project area in an open linear 

ditch. The stream is conveyed under Highway 212/224 through a box culvert east of SE 135th 

Avenue and directly south to the Clackamas River in an open linear ditch. The stream substrate 

is primarily cobbles and large gravel. The segment upstream of the highway is about 10 feet 

wide and 3 feet deep and flows through an open pasture with Himalayan blackberry thickets (see 

Appendix B). The segment downstream of the highway flows through a 15-foot-deep eroded 

channel west of a mobile home park (Appendix B). Metro (2204) has mapped the project area 

corridor along Sieben Creek upstream of Highway 212/224 as “Class 1 Riparian, highest-value 

habitat.” 

Speckled dace and rainbow trout are the most abundant fish in Sieben Creek, and they were the 

only species found upstream of Highway 212/224 during ODFW sampling (Friesen and 

Zimmerman 1999).  Other species found in the lowest reach of this stream were northern 

pikeminnow, longnose dace, redside shiner, largescale sucker, Chinook salmon, and coho 

salmon.   

The culvert under Highway 212/224 is partially passable, however, and resident and anadromous 

salmonids can access the on-site reaches of the stream (Murtagh pers. comm. 2005). The project 

area portion of Sieben Creek currently has minimal salmonid habitat because it lacks habitat 

elements such as pools or cover (e.g., large woody debris.  The lowermost off-site reach has been 

proposed as a habitat mitigation site (Burch, pers. comm., 2004).

Graham Creek 

Graham Creek, another small corridor of riparian habitat, is located north of Highway 212/224 at 

SE 130
th

 Avenue. This water body was found during the 2004 field inspection to be a small 

stream flowing from the Clackamas Bluffs into a fully vegetated wetland ditch in the project 

area. This area is mapped as wetland and is discussed in the Wetland Technical Report. Water 

from this feature flows into underground pipes and ultimately discharges to the Cow Creek 

drainage according to an earlier study (TAMS 1990).  It is isolated by the degraded reaches 

described for Cow Creek, and thus is unlikely to harbor any fish. 

Rock Creek 

Rock Creek crosses the project area through a deep, narrow, forested ravine. The substrate is 

primarily cobble, boulders, and scoured bedrock, with gravel beds at some pool tails and 

depositional areas. Habitat is primarily high-gradient riffles and pocket water, with an average of 

one large pool every 165 feet (Dames and Moore 1993).  A natural waterfall upstream of the 

Highway 212/224 bridge blocks fish migration. Metro (2004) has mapped a corridor throughout 

the project area as “Class 1 riparian, highest-value habitat.”

Rock Creek is likely to support most species listed in Table 5, including the ESA-listed Chinook 

salmon and steelhead trout (ODFW 2004).  Fish species found in the project-area reach 

downstream of the waterfall include longnose dace, speckled dace, redside shiner, largescale 

sucker, rainbow trout, cutthroat trout, and torrent sculpin.  Reticulate sculpin and Pacific lamprey 
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were the only fish species found upstream of the waterfall (Friesen and Zimmerman 1999).  DSL 

(2004) has designated this reach as Essential Salmonid Habitat.  

Rock Creek West Tributary 

A small tributary flowing to Rock Creek from the west extends down from the hillslopes to the 

north and enters the project area between SE 142
nd

 Avenue and SE 152
nd

 Avenue. The stream 

flows under Highway 212/224 immediately east of a truck weigh station, through a culvert that is 

impassable because of a concrete apron at its inlet and a drop of several feet below its outlet. 

Above Highway 212/224, the project area reach of the stream occupies a linear ditch about 8 feet 

wide and 6 feet deep, with Himalayan blackberry thickets along the bank and a substrate of 

cobble/coarse gravel (Appendix B). Downstream of the highway, the stream has formed a large 

eroded gulch about 50 feet wide and 30 feet deep, through which it flows down to Rock Creek 

(Appendix B). Metro (2004) has mapped the project area reach of this tributary as “Class 2 

riparian, medium-value habitat” and the reaches immediately upstream and downstream as 

“Class 1 riparian, highest-value habitat.”

The Rock Creek tributary is likely to support sculpins in its coarse substrate. Near its confluence 

with Rock Creek, it may contain salmonids, including cutthroat trout, juvenile coho salmon, and 

steelhead trout. Salmonid use upstream of Highway 212/224 is unlikely because of the migration 

barriers and poor habitat. 

Trillium Creek 

Trillium Creek enters the eastern tip of the project area at Armstrong Circle and flows southwest 

through a forested ravine into the project area.  It continues through an impounded pond in a 

residential subdivision and on through an abandoned orchard to cross beneath Highway 224 a 

short distance south of the existing Rock Creek interchange.  The Highway 224 crossing is an 

impassable corrugated metal culvert, with an approximately 1-foot drop at the outlet (Appendix 

B). Downstream of Highway 224, Trillium Creek flows through a gulch that is well over 50-feet 

deep at its mouth at Rock Creek.  This reach of Trillium Creek is eroded down to hard clay, and 

upstream fish migration is blocked at its mouth by a 4-foot-high waterfall. Trillium Creek 

provides important thermoregulation and support of resident and anadromous fish populations 

and sensitive habitat.  The lower reaches of both Rock and Trillium Creeks provide extremely 

sensitive spawning and rearing fish habitat. Survey results revealed that the lower reaches of 

Rock and Trillium Creeks contain cutthroat trout; Coho and Chinook salmon; and 

rainbow/steelhead trout (Bob Storer, Water Environment Services, pers. comm. 2007). 

Trillium Creek Tributary 

An unnamed Trillium Creek tributary flows southward from its origin near the intersection of SE 

162
nd

 Avenue and Highway 212.  The tributary flows into the project area through a well-

forested ravine along the south side of Highway 212.  Like Trillium Creek, this tributary has 

formed a deep gulch and is incised down to hard clay material.  It discharges to Trillium Creek 

upstream of the Highway 224 culvert. 

Jurisdictional Ditches 

The project API contains numerous ditches (primarily along roadways) some of which may be 

considered jurisdictional by the Corps and DSL. These features were not delineated as a part of 
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this study, except where they appeared to be part of altered segments of natural drainage ways. A 

full delineation of jurisdictional ditches will occur prior to project permitting along with a formal 

delineation of all wetlands.   

Functional Assessment 

Functional Assessment Overview 

As described in the Methods section of this report, an HGM-based functional assessment was 

conducted for each wetland complex in the API and then aggregated to arrive at composite 

functional scores for the entire API. Figure 3 depicts acreage-weighted average functional scores 

for all wetlands within the API (i.e., the aggregate/composite functional score). Generally 

speaking, wetland functional scores within the API were higher for water quantity and water 

quality types of functions and lower for fish and wildlife habitat support functions. This general 

pattern is largely due to historical land use practices and the current developed nature of the 

landscape (e.g., land clearing for agriculture and subsequent urban development and associated 

drainage improvements). Fish and wildlife habitat functions of existing wetlands are greatly 

reduced relative to historical conditions as a result of habitat loss and fragmentation, disturbance 

from pedestrian and vehicular traffic, altered hydrology, establishment of invasive plant species, 

maintenance activities (e.g., mowing), and similar impacts that have occurred outside of the API 

that affect conditions within the API. Water quantity and water quality functions are less 

impacted by the above factors, at least as assessed under the HGM method; however, actions 

such as drainage improvements (e.g., ditching) have adversely impacted these functions.  

Because very few of the wetlands border streams, such functions as resident fish habitat support, 

anadromous fish habitat support, and thermoregulation were not provided in most instances (as 

evaluated by HGM). As discussed in the methodology section of this report (see Wetland 

Functional Assessment), wetlands with less than 0.5 acre of open water were not evaluated for 

breeding waterbird support function. Because none of the project wetlands met this criterion, this 

function was considered to not be provided within the API. 
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Figure 3 Chart of Acreage Weighted Average Functional Scores for All Wetlands in API 
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Functional Assessment Discussion of Wetlands of Note Within API 

The following discussion provides a summary analysis for individual wetlands of note within the 

API. This term refers to wetlands with high functional scores in multiple categories, those that 

contain uncommon habitats and plant communities, or those that contain other distinguishing 

features. Wetlands not discussed in this section  provide low to moderately low overall function 

and lack unique characteristics (i.e. Wetlands D, E, G, H, and N). Table 8 summarizes the HGM 

assessment scores for each wetland within the API, with the highest score for each function 

noted in bold text. 

Wetland A is part of a larger wetland and riparian complex that extends beyond the API. It is 

situated adjacent to Philips Creek, which is a tributary to Mt. Scott Creek. The forested nature of 

the site, dominance of native plant species, connection to off-site habitats, and seasonal 

ponding/flooding help contribute to the function of this wetland. Its proximity to SE 82
nd

Avenue, nearby development, and presence of a hazardous waste remediation site all adversely 

affect functions at this site. 

Wetland C stands out as providing the greatest overall function within the API. Wetland C 

received the highest score, or tied for highest score, in 7 of the 13 functions evaluated. The next 

wetland receiving highest scores was Wetland A, with 4 out of 13 functions scoring highest or 

tied for highest. As described in Table 7, Wetland C contains a diverse plant community, 

complex microtopography, and abundant puddles, and is adjacent to a large wetland complex 
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and relatively intact upland habitats outside of the project API. All of these factors help 

contribute to the relatively high functional scores received for this wetland. The primary factors 

limiting these scores, particularly for wildlife-related functions, is the maintained (i.e., mowed) 

nature of the portion of the wetland located on the KEX radio tower site and development 

encroachment around the margins. 

Wetland F, which is located at Camp Withycombe, contains two notable features regarding 

wetlands within the API. The first feature is a relatively large patch of palustrine-

forested/palustrine scrub-shrub habitat (2.42 acres). Patches of this wetland type at this size are 

uncommon within the API and surrounding vicinity.  The second feature of note is a relatively 

large patch of emergent wetland containing an abundance of common camas. With the exception 

of Wetland G, also located at Camp Withycombe, camas meadows of this size are not common 

within the API and surrounding areas. On the other hand, aside from common camas, most of the 

vegetation within the emergent plant community of Wetlands F and G consists of non-native 

herbaceous species, including encroachment by meadow knapweed. 

Wetland I provides a source of cold water, from groundwater seepage, to the local stream 

network. This aids thermoregulation during hot summer months. The wetland does not have a 

direct surface water connection to area streams, but it is believed to connect hydrologically to 

either Cow Creek or Sieben Creek via a piped drainage system that runs underneath developed 

areas.

Functional scores for Wetland J tended to be relatively low; however, the wetland is relatively 

large compared to other wetlands in the API and surrounding areas. Its connection with an 

upland wildlife corridor to the north is also important. Although the wetland contains a sizable 

area mapped as a palustrine forested/ palustrine scrub-shrub plant community, much of this 

community appeared to be being removed at the time of the field investigation. The emergent 

plant community appeared to be dominated primarily by non-native species. 

Wetland K, when viewed in isolation, is not particularly notable as it has historically been used 

as pasture and is dominated by non-native grasses. When viewed in relation to its surroundings, 

however, it provides a relatively sizable acreage (3.35 acres) of undeveloped habitat within a 

larger area of undeveloped upland habitats along the Rock Creek corridor.

Wetland L contains a relatively large patch of palustrine-forested/palustrine scrub-shrub habitat 

(1.86 acres). Patches of this wetland type at this size are uncommon within the API and 

surrounding vicinity. This wetland borders Trillium Creek, a tributary to Rock Creek, and 

provides important thermoregulation and support of resident and anadromous fish habitat 

functions. Beaver activity was also noted. 

Wetlands B and M are mitigation wetlands. This condition has no specific bearing on wetland 

function; however, their status as mitigation wetlands is noted here because any impacts to these 

wetlands will likely require mitigation at a ratio that exceeds the standard ratios used by DSL. 
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ENVIRONMENTAL CONSEQUENCES 

Wetland Resources Impact Overview  
This section provides a description of potential impacts to wetland resources within the API. 

This analysis is based on the proposed action and project alternatives described at the beginning 

of this report, along with the discussion of existing wetland conditions. This impact analysis 

focuses primarily on wetlands. Potential impacts to other waters of the State and U.S. (i.e., 

streams) are described in detail in the “Fish” section of the Biological Technical Report for this 

project (DEA 2007). 

There are no differences in wetland impacts between Alternative 2: and Alternative 3. The 

difference in construction impact lines for these two alternatives occurs in a location in which no 

wetlands are present (see Figure 4). Likewise, there are no differences in wetland impacts 

between the same option for each alternative (i.e., wetland impacts associated with Alternative 2: 

Option A-2 are the same as those for Alternative 3: Option A-2; those for Alternative 2: Option 

C-3 are the same as those for Alternative 3: Option C-3, and so forth). 

Differences in wetland impacts do occur among the various design options. Alternative 2 

contains all of the design options contained in Alternative 3, plus one additional option. With 

respect to wetland impacts, those impacts discussed for the various design options for Alternative 

2 would also occur under Alternative 3. The one exception is Alternative 2: Option B-2 because 

this design option does not occur under Alternative 3.  

Figure 5 shows Alternative 2 with all proposed design options overlain onto the project area 

wetlands. Table 9 summarizes estimated total wetland acreage loss that would occur from the 

various design options. It also provides a breakdown of acreage loss by Cowardin class. Table 10

lists the percent loss of wetland functions and acreage that would occur from each design option. 

Cells highlighted in red note the greatest percent loss calculated for each function and percent 

loss of wetland acreage. Cells highlighted in green note the least percent loss calculated for each 

function and percent loss of wetland acreage mapped within the API. It is important to compare 

the impact results in Table 10 with those in Table 8 and Figure 3 because, although the 

percentage loss of a function may be very high, the original function provided may have been 

very low to begin with. This is the case for the thermoregulation and resident fish habitat support 

functions.

As indicated in Table 9 and Table 10, Option C-3 would result in the fewest impacts to wetland 

acreage, while Option A-2 would result in the fewest impacts to wetland function. Option B-2 

would result in the greatest impacts to both wetland acreage and wetland function. Additional 

discussion of each design option follows. 
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Figure 4 Project Wetlands with Alternative 2 and Alternative 3 Boundaries 
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Figure 5 Project Wetlands with Alternative 2 and All Design Options 
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Table 9. Wetland Acreage Loss – Total and By Cowardin Class  

Wetland Acreage Lost Relative to Baseline 

Alternative 2 

Design Options 

Total 

Acres 

Lost PFO PFO/PSS PSS PSS/PEM PEM

Alt 2 and 3 32.26 0.53 9.65 0.53 1.36 20.18 

Option A-2 27.23 0.53 9.33 0.53 1.36 15.48 

Option B-2 34.39 0.53 11.03 0.59 1.36 20.88 

Option C-2 28.63 0.53 6.06 0.53 1.36 20.15 

Option C-3 26.23 0.53 6.68 0.65 1.36 17.01 

Option D-2 31.58 0.53 9.65 0.53 1.36 19.50 

Option D-3 32.22 0.53 9.67 0.53 1.36 20.14 

-Impacts for Alternatives 2 and 3 are the same because there are no wetlands located where these two alternatives 

differ. 
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Wetland Resource Impacts by Alternative and Design Option 
The following discussion provides additional details regarding where impacts would occur 

within the API as a result of each alternative and design option. Table 11 summarizes the 

impacts to each wetland by each alternative and design option. 

Table 11. Wetland Impacts by Alternative and Option for Individual Wetlands. 

Wetland 
Alternatives 2 

and 3 
Option

A2
Option

B2
Option

C2
Option

C3
Option

D2
Option

D3

A 0.32 0.32 0.32 0.32 0.32 0.32 0.32

B 1.36 1.36 1.36 1.36 1.36 1.36 1.36

C 7.09 2.07 7.09 7.09 7.09 7.09 7.09

D 4.17 4.16 4.17 4.17 4.17 4.17 4.17

E 0.35 0.35 0.35 0.35 0.35 0.35 0.35

F 2.91 2.91 2.91 2.91 2.91 2.91 2.91

G 1.24 1.24 1.24 1.24 1.24 1.24 1.24

H 0.21 0.21 0.21 0.21 0.21 0.21 0.21

I 0.53 0.53 0.58 0.53 0.64 0.53 0.53

J 10.28 10.28 12.35 5.77 4.10 10.28 10.29

K 1.62 1.62 1.62 1.62 1.62 0.71 1.34

L 2.19 2.19 2.19 2.19 2.19 2.19 2.19

M 0.00 0.00 0.00 0.88 0.03 0.00 0.00

N 0.00 0.00 0.00 0.00 0.00 0.22 0.22

Total 32.26 27.23 34.39 28.63 26.23 31.58 32.22

Alternative 1: No Build 

The No-Build Alternative could result in small impacts to wetland resources as a result of the 

following projects that would likely still occur within the API. 

Widen SE 82
nd

 Drive between Lawnfield Road and Highway 212/224. 

Improve Highway 212 connection to Mather Road via SE 102
nd

 Avenue and Industrial Way. 

Construct new northerly extension of Highway 224 at Rock Creek Junction that curves east 

to connect to SE 162
nd

 and SE 172
nd

 Avenue. 

Create a climbing lane on Highway 212 between Rock Creek Junction and SE 172
nd

 Avenue. 

Widen SE 172
nd

 Avenue between Foster Road and Highway 212. 

Widen Highway 224 between Rock Creek Junction and Carver Bridge. 

Widen Carver Bridge to five lanes. 

These road-widening efforts could potentially encroach upon small wetland patches that may lie 

adjacent to the roadways. Any potential impacts would likely require a permit from the USACE 

and DSL. In order to obtain a permit from these agencies, each project would need to first try to 
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avoid impacts to wetland resources. Secondly, unavoidable impacts would require mitigation. 

For these reasons, it is assumed that any potential impacts would be minor and would be 

mitigated for.  

Alternatives 2 and 3: Build Alternatives 

Alternatives 2 and 3 would result in 32.26 acres of wetland loss. All of Wetland C within the API 

would be impacted, though the wetland extends beyond the API. Wetland C was ranked as the 

highest functioning wetland overall within the entire API. Large acreage impacts would also 

occur to other notable wetlands (see discussion in the Wetland Functional Assessment subsection 

of this report) within the API, such as Wetlands A, F, G, I, J, K and L.  

Wetland B, an ODOT wetland mitigation site, would also be affected. All of the site within the 

API would be lost (1.36 acres); however, a portion of the site outside of the API would be left 

intact. Wetland M, another wetland mitigation site within the API, would not be impacted by 

Alternative 2 and 3. 

In addition to the impacts to wetland acreage and function that would occur from loss of wetland 

acreage (as described above), functional impacts would also likely occur to remaining wetlands 

both in and adjacent to the API. These impacts could occur for the following reasons: increased 

proximity of high traffic areas, hydrologic alterations (e.g., total or partial removal of major 

source of hydrology), reduction in wetland size that reduces ability to perform function, and the 

cutting off of connections to other viable habitats and wildlife corridors. Such impacts could 

occur as follows: 

Additional functional loss to Wetland C could occur as a result of the proposed Lawnfield 

extension, which would result in encroachment of high traffic areas into low traffic wetland 

areas adjoining the API (specifically, the KEX radio tower site and the  Seventh-Day 

Adventist site). The Lawnfield extension would likely adversely affect the connection of 

Wetland C to the adjacent wildlife corridor (see Biology Technical Report, DEA, 2007, for 

further details). The Lawnfield extension could adversely alter subsurface hydrologic inputs 

to Wetland C.  

Additional functional loss to Wetland J could occur as a result of the proposed project 

alignment. The route would carry the new highway straight through this wetland, leaving a 

small patch remaining to the north and a small patch to the south. The northern patch would 

still connect to the wildlife corridor to the north; however, the new highway would result in a 

notable increase in traffic adjacent to this remaining patch. The wetland patch remaining to 

the south would also undergo an increase in encroachment by high traffic areas. This 

remaining patch would also be isolated from the patch to the north and the associated wildlife 

corridor. In addition, subsurface hydrologic inputs to the remaining southern patch of 

Wetland J could be adversely affected. 

Remaining portions of Wetlands K and L, including portions outside of the API, would likely 

undergo impacts similar to those described above.   

Sunrise Project, I-205 To Rock Creek Junction (Highway 212/224) Page 76 of 94 

Wetlands Technical Report  December 2007 



Design Options 

Option A-2 

Option A-2 would result in 27.23 acres of wetland impacts. As shown in Figure 5, Option A-2 

would result in fewer impacts to Wetland C compared to Alternatives 2 and 3 (5.03 acres less). 

This is important because Wetland C was rated as providing the highest overall wetland function 

of all wetlands within the API. The effect of this is apparent, because although Option A-2 has 

slightly higher percentage acreage loss (66 percent) than the option with the least percentage 

acreage loss (Option C-3 at 63 percent), Option A-2 has slightly lower functional loss when 

viewed across all functional categories (i.e., Option A-2 contains the most functional categories 

shaded in green in Table 10).

Aside from the impacts described above, all other impacts associated with Alternatives 2 and 3 

would occur as part of Option A-2. 

Option B-2 

Option B-2 would result in the greatest amount of wetlands loss—34.39 acres. As shown in 

Figure 5, Option B-2 would result in an expanded footprint within the central portion of the 

project corridor, which would result in additional impacts to wetlands in the vicinity of Sieben 

Creek (i.e., Wetland J). Option B-2 would also cause the greatest loss to palustrine 

forested/palustrine scrub-shrub wetlands. This is significant because establishment of successful 

mitigation for these wetland classes typically takes considerably longer to develop than for the 

emergent wetland class. However, it should be noted that during the off-site field investigation 

the palustrine forested/palustrine scrub-shrub community at Wetland J was in the process of 

being cut down and may no longer be present by the time this report is published. 

As with the acreage loss analysis, Option B-2 results in the greatest impact to wetland functions 

within the API. This is readily observed by the fact that Option B-2 would result in the highest 

percentage loss of function in most of the functional categories analyzed (i.e., Option B-2 

contains the most cells shaded in red in Table 10).

Aside from the impacts described above, all other impacts associated with Alternatives 2 and 3 

would occur as part of Option B-2. 

Option C-2 

Option C-2 would result in 28.63 acres of wetland impacts. As shown in Figure 5, Option C-2 

would result in the proposed alignment tracking farther south in the vicinity of Wetlands J and M 

than is the case for all other options. This alignment results in the greatest acreage of Wetland J 

remaining intact and connected to the wildlife corridor to the north. However, this alignment also 

results in the complete removal of Wetland M, which is an existing wetland mitigation site. No 

other design option results in impacts to Wetland M except Option C-3, which would result in 

only minor impacts to Wetland M. 

Aside from the impacts described above, all other impacts associated with Alternatives 2 and 3 

would occur as part of Option C-2. 
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Option C-3 

Option C-3 would result in the least amount of estimated wetland acreage impacts—26.23 acres. 

As shown in Figure 5, Option C-3 would result in the new highway alignment shifting 

substantially to the north in the vicinity of Wetlands J and M. This shift would result in a 

considerable reduction in acreage impacts to Wetland J; however, the shift would be at the 

expense of severely impacting the wildlife corridor to the north, while at the same time 

eliminating the connection between the remaining portion of Wetland J and the wildlife corridor. 

As previously described, subsurface hydrologic inputs to Wetland J could also be adversely 

affected. The proposed alignment would result in a very small estimated acreage impact to 

Wetland M (0.03 acre), which is an existing wetland mitigation site. 

Aside from the impacts described above, all other impacts associated with Alternatives 2 and 3 

would occur as part of Option C-3. 

Option D-2 

Option D-2 would result in 31.58 acres of wetland impacts. As shown in Figure 5, Option D-2 

would result in the proposed alignment shifting partially to the south in the general vicinity of 

Wetlands K, L, and N. This shift results in much less impact to Wetland K compared to other 

options (i.e., 0.71 acre of impact for Option D-2 versus 1.62 acres for Alternatives 2 and 3). This 

option would result in the complete loss of Wetland N (0.22 acres), whereas Alternatives 2 and 3 

would avoid Wetland N altogether.. Wetland N rated fairly low for most functions and was not 

regarded as a particularly notable wetland feature within the API.   

Aside from the impacts described above, all other impacts associated with Alternatives 2 and 3 

would occur as part of Option D-2. 

Option D-3 

Option D-3 would result in 32.22 acres of wetland impacts. As shown in Figure 5, Option D-3 

would result in the proposed alignment footprint shrinking in some places and expanding in 

others along portions of the north and south boundaries relative to Alternatives 2 and 3. This 

results in slightly less impact to Wetland K compared to Alternatives 2 and 3 (i.e. 1.34 acres of 

impact for Option D-3 versus 1.62 acres for Alternative 2). However, Option D-3 would result in 

the complete loss of Wetland N (0.22 acres), whereas Alternatives 2 and 3 would avoid Wetland 

N altogether. 

Aside from the impacts described above, all other impacts associated with Alternatives 2 and 3 

would occur as part of Option D-3. 
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Indirect Effects 
Indirect effects are caused by the proposed action and occur later in time or farther removed in 

distance, but they are still reasonably foreseeable. Indirect effects may include growth-inducing 

effects and other effects related to induced changes in the pattern of land use, population density 

or growth rate, and related effects on air and water and other natural systems, including 

ecosystems. 

Impacts to wetlands adjacent to the API or that extend outside of the API were addressed as 

direct impacts even though the impact would not occur from the direct placement of fill or 

structures within these wetlands. These impacts were treated as direct impacts because their 

connection to the placement of such fill or structures is fairly clear and obvious even if the 

formal calculation of such impacts (i.e., the number of acres impacted) may be less obvious. 

The loss of wetlands described above could result in indirect impacts to downstream receiving 

waters. This would occur due to the loss of water quantity and water quality functions that would 

result from the proposed project. Project design could help to alleviate these impacts (e.g., 

stormwater detention and treatment facilities). 

The loss of wetlands described above could also result in indirect impacts to regional wildlife 

usage. Loss of wetland habitats, in addition to the linkages they provide to adjacent upland 

habitats, would result in the loss of use of those specific areas by local wildlife. However, if 

significant enough, loss of these habitats could also reduce regional usage due to the breaking up 

of viable corridors. Analysis regarding project wildlife corridors and their significance to 

regional wildlife populations is provided in the Biology Technical Report for this project.  

The presence of the new highway and supporting features would occupy a large area within the 

Highway 212/224 corridor that would result in a reduced acreage of developable land within the 

corridor. This could lead to increased pressure within the corridor to develop within remaining 

wetlands, as fewer viable upland sites are likely to remain. 

Cumulative Effects 
Cumulative impacts are impacts to the environment that result from the incremental impact of 

the action when added to other past, present, and reasonably foreseeable future actions, 

regardless of what agency (federal or non-federal) or individual undertakes such actions. 

Cumulative impacts can result from individually minor but collectively significant actions taking 

place over a period of time.  

The project API and surrounding area has undergone considerable past development, which has 

resulted in a significant loss of wetland acreage and wetland function. Remaining wetlands have 

considerably altered hydrology and plant communities, and linkages between wetlands and other 

native habitats are largely lost. The proposed project would significantly add to this cumulative 

loss by impacts to wetland acreage and function.  

As described in the Indirect Effects section above, the proposed project could lead to increased 

development pressure in wetlands within the project area as a result of a loss of developable land 
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caused by the new highway footprint. Such pressure could lead to many small to medium-sized 

wetland impacts in the future, which would further erode the quantity and quality of wetland 

resources within the project area. 

It should be noted that the Sunrise Corridor is currently planned and zoned for urbanization, 

specifically industrial, institutional, and commercial. Cumulative impacts described above could 

potentially occur regardless if the Sunrise Project is ever built. For example, Wetland complex J 

is currently zoned commercial to accommodate a shopping center and is not contingent on 

construction of the new highway.

Summary of Permits Required 

Federal Clean Water Act Section 404 Permit

The 404 permit is administered by the U.S. Army Corps of Engineers and is processed by one of 

two paths: Individual Permit or Regional General Permit, depending on project design and the 

area and volume of waterway impact. The USACE has no time limitations for review of 

individual Clean Water Act Section 404 permits, but typically arrives at a permit decision within 

6 to 10 months.  Permit review may be simplified if the project qualifies for a Section 404 

Regional General Permit. However, because of the estimated project impacts, the proposed 

project would most likely require an individual permit. If federally listed threatened or 

endangered species may be affected by the proposed project, consultation with the U.S. Fish and 

Wildlife Service (USFWS) and/or the National Marine Fisheries Service (NMFS) will likely be 

required before a permit can be issued by USACE.   

State of Oregon Removal/Fill Permit  

The Removal/Fill permit is administered by the Oregon Department of State Lands and is 

processed by one of two paths: Individual Permit or General Authorization, depending on project 

design and the area and volume of waterway impact. For a standard individual Removal/Fill 

permit, DSL will perform a completeness review and will issue a permit decision within 90 days 

following receipt of a complete application. 

Mitigation Measures

Impact Avoidance and Minimization Measures 

Impacts to wetlands and other waters will be minimized by some of the following methods: 

Combining design options with the fewest impacts, where feasible 

Using retaining walls to limit fill encroachment into wetlands and other waters 

Installing culverts to provide hydrologic connectivity from one side of roadway to the other 

for wetlands that have been bisected 

Installing culverts to provide amphibian and small mammal passage 

Using fish passable culverts or bridge structures where appropriate 

Choosing alternative placement of project elements: 

-    Stormwater detention facilities should be located outside of wetlands and associated 

buffers. Currently facilities are proposed that would impact Wetlands J and G. 
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-    Proposed bike path through Camp Withycombe would result in minor acreage  

 impacts to Wetlands F and G. However, increased pedestrian traffic would further 

 degrade wildlife habitat functions in these wetlands, especially as the trail  alignment 

would be situated between the wetlands and the wildlife corridor to the  north. 

Wetland Mitigation 

In November 2005, ODOT completed an inventory and assessment of potential wetland 

mitigation sites within the project corridor watersheds. This preliminary assessment was made 

using a GIS-based methodology that identified properties with the appropriate attributes that 

might provide some wetland mitigation opportunity.  Approximately 56 acres of gross potential 

wetland mitigation were identified, with an assumption that the gross acres of mitigation 

potential would yield substantially lower amounts of wetland mitigation credit.  

Project impacts are estimated conservatively to be between 26.23 to 34.39 acres.  This level of 

impact would require between 26.23 acres to 103.17 acres, depending on impacts and type of 

mitigation (i.e., restoration, creation, or enhancement based on the DSL formula for replacing 

wetland functions), as detailed in Table 12. The USACE wetland mitigation requirements focus 

on replacement of lost or impacted wetland functions, rather than area, but the amount of 

wetland mitigation sufficient to replace the impacted functions would probably be similar in 

acreage to that required by the DSL. 

Table 12. Wetland Mitigation Minimum and Maximum Acreage by Design Option  

Wetland Mitigation Acreage Required (acres) 

Alternative 2 -

Design Options 

Impact

(Acres) 

Minimum
1, 3

(1:1 ratio) 

Maximum
2, 3 

(3:1 ratio) 

Impacts to Existing 

Mitigation Sites 
3

No Option 32.26 32.26 96.78 1.36 (Wetland B) 

Option A-2 27.23 27.23 81.69 1.36 (Wetland B) 

Option B-2 34.39 34.39 103.17 1.36 (Wetland B) 

Option C-2 28.63 28.63 85.89

2.24 (Wetlands B and 

M)

Option C-3 26.23 26.23 78.69

1.39 (Wetlands B and 

M)

Option D-2 31.58 31.58 94.74 1.36 (Wetland B) 

Option D-3 32.22 32.22 96.67 1.36 (Wetland B) 

1Minimum acreage assumes 100 percent mitigation in the form of restoration, which is calculated at a 1:1 ratio 

(mitigation:impacts) based on DSL rules. 
2Maximum acreage assumes 100 percent mitigation in the form of enhancement, which is calculated at a 3:1 ratio 

(mitigation:impacts) based on DSL rules. 
3Minimum and maximum acreage amounts account for impacts to existing mitigation sites (i.e. Wetlands B and M); 

however, the standard DSL ratios are used to calculate mitigation requirements.  In reality, DSL and USACE 

would likely require a greater ratio of mitigation for impacts to these wetlands. Acreage impacts to these wetlands 

are noted in the last column above; however, a mitigation acreage is not provided as it would be determined 

through consultation with the agencies. 
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The need for mitigation associated with the Sunrise Project would require a large and diverse 

wetland mitigation site, capable of providing a variety of mitigation for wetland types, functions, 

and qualities. Because restoration opportunities are very limited, mitigation would be more likely 

to take the form of creation and enhancement, which require higher ratios of mitigation acreage. 

Therefore, mitigation acreage requirements are more likely to fall within the mid- to higher range 

noted above.

A comprehensive wetland mitigation strategy is being developed for the scope of impacts 

associated with the Sunrise Project.  This strategy will focus on aggregating the impacts 

associated with the project on one or several large-scale sites. 

Because of the built-out nature and competing needs for remaining wetland mitigation sites 

within project area subbasins, the proposed wetland mitigation strategy will likely focus on 

opportunities outside of project area subbasins. Wetland mitigation strategy efforts will be 

focused on the Clackamas River basin, into which the project area subbasins drain. Water quality 

and quantity functions impacted by the Sunrise Project will be largely offset by stormwater 

management improvements within the project subbasins (i.e., detention and treatment facilities). 

A wetland mitigation bank has been approved by DSL and constructed in the Foster Creek 

drainage.  The mitigation bank is located within the main stem of the Clackamas River drainage 

basin between Foster Creek and the Clackamas River.  
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Figure 6 is a map showing the bank location, the drainage basin boundaries, and the bank service 

area.  The Foster Creek Mitigation Bank may provide the opportunity to mitigate all or a portion 

of the project impacts within the Clackamas River drainage basin without developing a stand-

alone wetland mitigation site. 

After a build alternative has been selected, another review of mitigation opportunities will be 

conducted to determine the best comprehensive strategy to compensate for impacts to wetland 

functions and values associated with construction of the Sunrise Project. 
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Figure 6 Foster Creek Wetland Mitigation Bank Phase 1 Vicinity Map
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ACRONYMS AND ABBREVIATIONS 

API  area of potential impact 

CIL  construction impact limits 

DSL  Department of State Lands  

FEIS  Federal Environmental Impact Statement 

FHWA  Federal Highway Administration 

GIS  geographic information system 

GPS  global positioning system 

HGM  hydrogeomorphic 

NEPA  National Environmental Policy Act 

NMFS  National Marine Fisheries Service  

ODOT  Oregon Department of Transportation 

PEM  paulstrine emergent wetland 

PFO  palustrine forested wetland 

PSS  palustrine scrub-shrub wetland 

RTP  Regional Transportation Plan 

SDEIS  Supplemental Draft Environmental Impact Statement 

STIP   Statewide Transportation Improvement Program 

USDA  U.S. Department of Agriculture 

USACE U.S. Army Corps of Engineers 

USFWS U.S. Fish and Wildlife Service 

USGS  U.S. Geological System 
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