
 
 
 
 
 
 
 

City of Corvallis 
Natural Features 

Scoping Project Report 
 
 
 
 
 
 
 
 
 

Prepared for: 
 

The City of Corvallis 
Department of Community Development 

 
 

Prepared by: 
 
 
 
 
 
 
 
 
 
 
 
 
 

January 16, 2002 

 

  

 

 
   

and 



    

City of Corvallis 1 January 10, 2002 
Natural Features Scoping Project Report   

ACKNOWLEDGMENT 
 
Shapiro and Associates, Inc. and Winterbrook Planning would like to recognize the time and 
effort the Natural Features Technical Advisory Committee (NFTAC), the City of Corvallis staff 
and the Benton County staff spent on this report.  The NFTAC, which represented various 
interests throughout the community, has spent many hours discussing issues and reviewing 
background material. Its work was of major importance and contributed directly to the 
completion of the report.   
 
In addition, Shapiro and Associates and Winterbrook Planning would like to thank the many 
citizens who provided comments throughout the process and participated in the field studies.  
Finally, we would like to thank the scientists with expertise in the various resources for 
providing peer-review comments. 
 
Natural Features Technical Advisory Committee 
    
Trish Daniels, Chair 
Bill York, Vice-Chair 
Hal Brauner 
Don Alan Hall 
Tony Howell 
Doug Sweetland 
Allen Throop 
Denis White 
Scott Wright 
 
Corvallis Community Development Department Staff 
Ken Gibb 
Kelly Schlesener 
Fred Towne 
Kathleen Gager 
 
Benton County Community Development Department Staff 
Gregg Verret 
 
Peer Review Members 
 
Robert Beschta   Streams & Riparian 
Gordon Grant    Hazards & Streams 
Phillip Kaufmann   Steams & Riparian 
Mary Kentula    Wetlands 
Greg Poulson    Arborist 
Nancy Taylor    Wetlands  
Mary Santlemann   Upland Habitat & Wetlands 
Mark Wilson    Vegetation & Upland Habitat 
Robert S.Yeats                         Hazards                                                                                            



    

City of Corvallis 2 January 10, 2002 
Natural Features Scoping Project Report   

I. PREFACE 
 
This report documents the priorities and direction provided by the Natural Features 
Technical Advisory Committee (NFTAC).  The NFTAC recognizes that over time, new 
inventories will be needed and new priorities will be established.  The NFTAC 
recommends that inventories and significance rankings be periodically updated to reflect 
new scientific methodologies and community values. 
 

II. INTRODUCTION 
 
The Natural Features Scoping Project Report outlines the process that is proposed for 
inventorying and determining the significance of natural features within the Corvallis 
Urban Growth Boundary (UGB).  The proposed work is in response to goals and policies 
included in the Corvallis Comprehensive Plan and the City’s work program for periodic 
review of the plan.  The Natural Features Scoping Project Report addresses a variety of 
natural resources and natural hazards that are likely to have a strong influence on the 
pattern of development within the City. For each of the features, the report describes 
inventory requirements, inventory areas, significance ranking criteria, and budget and 
schedule estimates to complete the inventory and significance ranking criteria process. 
The features addressed as part of the project include: 
 
• Water Related Resources 

• Perennial streams and intermittent streams  
• Riparian resources 
• Lands adjacent to the rivers 
• Wetlands 
• Floodplains 
• Groundwater and aquifer recharge 

• Hillside Resources 
• Higher elevation stream corridors 
• Slope hazard, geologic hazard, wildfire hazard 
• Vegetation and wildlife habitat 
• Scenic areas 

• Middle Ground Resources 
• Middle ground stream corridors 
• Slope hazard, geologic hazard, wildfire hazard 
• Vegetation and wildlife habitat 
• Scenic areas 

• City-wide Resources 
• Landmark trees 
• Street trees 
• Tree groves 
• Other trees and shrubs 
• Archaeological resources 
• Corvallis Fault and Soils Subject to Liquefaction 
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Budgets and schedules for completing the work are included in a single section following 
the resource inventory and criteria descriptions.  A general glossary is included in 
Appendix A.  A map of the study area and the Comprehensive Plan Constraints Map 
(with the 290 foot elevation line) are attached in Appendix J.  
 
The planning process has included public workshops and a series of meetings with the 
Natural Features Technical Advisory Committee (NFTAC). The recommendations in the 
report reflect direction provided by these outreach efforts. Public workshops were 
conducted on May 12, June 28, September 27, and November 15, 2001. The NFTAC 
addressed these resources at meetings on April 24, May 11, May 24, June 14, July 12, 
July 26, August 16, Sept.13, Sept. 27, October 11, November 8, and December 12, 2001.  
Summaries of the meetings are available from the City of Corvallis Community 
Development Department.  
 
Drafts of this report were peer-reviewed by scientific experts in the various resources.  
Results of these peer-reviews are available from the City of Corvallis Community 
Development Department 
 

III. WATER RELATED RESOURCES  
 
A. Introduction 
 

The City of Corvallis (City) is required to address its water related resources under its 
periodic review work program. A schedule and approach for conducting the 
inventories was provided to the Department of Land Conservation and Development 
on September 30, 2001.  The approach described in this report is consistent with that 
submittal. 
 
The resources addressed in Water Related Resources section of the report include: 
 
• streams and natural drainageways,  
• riparian areas, 
• lands abutting the Willamette and Marys rivers,  
• wetlands,  
• floodplains, and 
• groundwater and aquifer recharge. 

 
B. Streams and Natural Drainageways 
 

1. Planning Strategy 
 

Streams and drainageways provide a range of important functions within the 
Corvallis UGB. In addition to valuable stormwater drainage functions, they 
provide groundwater recharge and habitat for fish and a variety of wildlife. As a 
general rule, streams and rivers are considered significant resources because of 
the important functions they provide. 
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The overall planning strategy for significant natural features within the City is to 
provide an integrated approach that links resources and combines protection 
methodologies. The strategy for streams and drainageways needs to be closely 
related to riparian corridors, wetlands, and floodplains. The key linkage is the 
riparian corridor along both perennial and intermittent streams. Programs that are 
developed for the riparian corridors will include protection and/or enhancement of 
the streams. Depending on community needs, a protection program may be 
accomplished following the riparian safe harbor process or the standard Goal 5 
process (Economic, Social, Environmental and Energy – ESEE analysis).  
 

2. Inventory Approach 
 
The inventory of perennial streams will rely on existing mapping within the City's 
geographic information system (GIS) and the inventory work completed as part of 
the City's Endangered Species Act (ESA) 4d Rule Response Plan (available from 
the city of Corvallis Public Works Department). The inventory for the ESA 
Response Plan is documenting in-stream habitat and riparian buffers, including 
buffer width, composition, and connectivity for portions of the Willamette River, 
Marys River and Dixon, Squaw, Sequoia and Oak Creeks. 
 
Some of the intermittent streams are not being inventoried as part of the ESA 
Response Plan and still need to be documented. An approach for defining 
intermittent streams has been developed based on the Digital Elevation Model 
(DEM). Key definitions that guide this process follow. 
 
Natural Drainageway.  The topographic point after which sheet-drainage flows 
become channelized. When mapping natural drainageways using DEM, the 
threshold for mapping a natural drainageway occurs at the point of transition 
between the convex profile of a hillslope (sheet-flow dominated) and the concave 
profile of a channel slope. 
 
Fish-bearing Stream.  A stream that currently contains fish or that at one time 
contained fish. 
 
Ephemeral Stream.  An ephemeral stream has flowing water only during, and 
for a short duration after, precipitation events in a typical year. Ephemeral 
streambeds are located above the water table year-round. Groundwater is not a 
source of water for the stream.  
 
It is not intended that ephemeral streams be inventoried. 
 
Intermittent Stream.  An intermittent stream has flowing water during certain 
times of the year, when groundwater provides water for stream flow. During dry 
periods, intermittent streams may not have flowing water. Runoff from rainfall is 
a supplemental source of water for stream flow. 
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For inventory and ranking purposes, intermittent streams shall be defined as 
natural drainageways that 1) do not have year-round flows in a water year 
(September 1 to August 31) that has a precipitation total at the time of 
determination that is within 20% of average total precipitation for the past 30 
years, and 2) drain at least 20 acres. Upon field verification, an intermittent stream 
may be defined to include a distinct channel upstream from the 20-acre drainage 
basin, provided that riparian vegetation is present.  The field determination of 
intermittent and perennial streams shall be in August. 
 
Perennial Stream: A perennial stream has flowing water year-round during a 
typical year. The water table is located above the streambed for most of the year. 
Groundwater is the primary source of water for stream flow. Runoff from rainfall 
is a supplemental source of water for stream flow.   
 
For inventory and ranking purposes, perennial streams shall be defined to include 
all stream segments inventoried through the City of Corvallis Endangered Species 
Act 2001 Inventory and other natural drainageways that 1) do have year-round 
flows in a water year (September 1 to August 31) that has a precipitation total at 
the time of determination that is within 20% of average total precipitation for the 
past 30 years, and 2) drain at least 20 acres.  The field determination of 
intermittent and perennial streams shall be in August.   
 

3. Significance Ranking Criteria  
 
The significance ranking criteria for streams and drainageways are provided 
below from highest to lowest: 
 
a. Perennial Streams—All perennial streams and rivers are significant. 
b. Intermittent Streams—Significance shall be based on the following criteria, 

ranked from highest to lowest: 
1. Streams inventoried through the ESA process and any fish-bearing 

streams 
2. Areas draining more than 160 acres 
3. Areas draining 80+ to 160 acres 
4. Areas draining 20 to 80 acres 
5. Areas draining less than 20 acres 

 
C. Riparian Areas 
 

1. Planning Strategy 
 
As with other natural features and resources, a key strategy for the inventory and 
assessment of riparian areas will be to link the work with other inventories. To 
provide greater integration and cost savings, the riparian inventory should be 
conducted in conjunction with the wetland inventory. This will allow fieldwork to 
be conducted simultaneously, thus saving time and money. This strategy also will 
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carry over to how wetlands and riparian areas are protected. The protections that 
are put in place for riparian buffers may also be appropriate for wetland buffers, 
depending on community needs. 
 
As part of the standard Goal 5 process (ESEE Analysis), impact areas need to be 
defined. Riparian impact areas are defined as those properties that have a direct 
impact on the riparian area or can be directly impacted by the riparian area.  
 

2. Inventory Approach 
 
Riparian areas provide a range of functions, including fish habitat, stream bank 
stability, flood management, water quality, microclimate moderation, and wildlife 
habitat. Each function contributes to the overall value of a riparian area. All of the 
functions, therefore, should be considered when evaluating the community benefit 
of riparian areas.  Key definitions that guide this process follow: 
 
Associated Wetland.  A locally significant wetland, when any part of the wetland 
is located within the inventoried riparian corridor of a perennial or intermittent 
stream. 
 
Riparian Inventory Corridor.  The Riparian Inventory Corridor identifies those 
properties that are to be inventoried by the City.  The areas to be inventoried 
include: 
 
• Along ESA streams and other perennial streams, the Riparian Inventory 

Corridor is the area within 200 feet of the centerline of the streams. 
• Along the Willamette River and Marys River, where streams are associated 

with locally significant wetlands (LSW), and/or where the stream channel is 
braided, the Riparian Inventory Corridor is the area within 200 feet of the top-
of-bank of the river or stream or outer edge of the wetland or the braided 
channel (whichever is wider). 

• Along Intermittent Streams, the Riparian Inventory Corridor is defined as 
follows: 

 

Drainage Basin Inventory Corridor 
(from centerline) 

160 acres and greater 200 feet 
80+ - 160 acres 150 feet 

20 - 80 acres 100 feet 
less than 20 acres 50 feet 

 
Following collection of inventory data, an assessment will be conducted to 
determine how well the riparian areas are functioning. 
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To complete the Goal 5 inventory and assessment for riparian areas in the City, a 
two-stage process is proposed. The first stage will rely on the inventory and 
assessment being conducted as part of the City's ESA Response Plan (ESA 
Inventory). This work is in process and focuses on how well riparian areas 
function as fish habitat. The first stage will inventory portions of the Willamette 
River and Marys River and perennial portions of Dixon Creek, Squaw Creek, 
Sequoia Creek, and Oak Creek as measured 200 feet from the centerline of the 
streams. 
 
The second stage expands upon the ESA Inventory both in terms of the 
information gathered and the geographic areas that are inventoried.  Other riparian 
functions (i.e., flood management, water quality, and wildlife habitat) will be 
addressed in the second phase and will be conducted in conjunction with 
expansion of the City's local wetlands inventory.  In the second stage, the ESA 
areas will be reviewed in terms of the added functions and the inventory 
information for all of the functions will be gathered for the balance of the 
Riparian Inventory Corridor.  To complete the second stage, the City of Corvallis 
will use an inventory system based upon a modified version of the Oregon 
Division of State Lands Urban Riparian Inventory and Assessment Guide 
(URIAG).  The modifications incorporate the methodology used in the ESA 
Inventory and adjust the URIAG methodology to meet local needs.   
 
The riparian assessment process considers a range of riparian functions to 
determine the condition of the riparian area and how well it is functioning. 
 
A detailed description of the inventory approach and assessment approach is in 
included in Appendix B. 
 

3. Significance Ranking Criteria  
 
Generally all riparian areas are to be ranked to determine their level of significance 
based upon the functions they currently provide or could provide if restored to a 
natural state. The significance criteria for riparian areas are ranked from highest to 
lowest: 
 
a. Stream within top-of-bank or edge of associated wetland 
b. Locally Significant Wetlands 
c. Area within 50 feet of the top-of-bank or edge of the associated wetland (this is 

necessary to maintain stream function) 
d. Stream confluence areas 
e. Undeveloped, vegetated riparian areas  
f. Undeveloped, non-vegetated riparian areas 
g. Undeveloped or developed riparian areas including wetlands or slopes 25% or 

greater 
h. Developed riparian areas in public ownership 
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i. Developed riparian areas with restoration potential 
j. Developed riparian areas with low potential for restoration. 

 
Notes: 
• Residential lots less than 10,000 square feet in size and occupied by a 

dwelling should be considered fully developed with no restoration potential. 
• Residential lots 10,000 square feet and greater in size and occupied by a 

dwelling should be considered to have restoration potential. 
• Landscaped areas adjacent to streams on developed commercial/industrial/ 

institutional lots may be considered to have restoration potential. 
• The functional analysis as described in Appendix B will be conducted for 

riparian areas to provide a record of how well they are functioning currently. 
This information may prove useful in identifying areas that should have 
priority for restoration. It also will be beneficial for the Economic, Social, 
Environmental, and Energy analysis that may be required as part of a standard 
Goal 5 process. 

 
D. Lands Abutting the Willamette and Marys Rivers 
 

1. Planning Strategy 
 
Lands abutting the Willamette and Marys rivers will be inventoried and assessed 
as riparian areas and in many instances they also will be inventoried as floodplain 
areas. Protection and assessment strategies should occur under these other 
resource categories. These lands also may be considered scenic by their 
association with the rivers.  
 

2. Inventory Approach 
 
The lands abutting the Willamette and Marys rivers should be inventoried and 
assessed through the riparian inventory and assessment process. In addition, those 
areas that are within the 100-year floodplain also will be inventoried as such. 
 

3. Significance Criteria 
 
The rivers are considered significant resources. The lands abutting the rivers can 
be considered significant as a riparian, floodplain, or scenic resource. In general, 
the riparian significance will provide the guidance for determining the 
significance of these properties. 
 

E. Wetlands 
 

1. Planning Strategy 
 
The planning strategy for wetlands is governed by State of Oregon administrative 
rules (OARs). OAR 660-23 requires that local governments complete a local 
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wetland inventory (LWI) to satisfy statewide planning Goal 5. OAR 141-86 sets 
forth the procedure to complete the LWI and the related significance evaluation. 
Local wetland inventories and significance assessments have been completed for 
the Squaw Creek and Jackson-Frazier drainage basins. These basins represent just 
more than one-quarter of the land area that needs to be inventoried within the 
Corvallis UGB. 
 
As part of the standard Goal 5 process, impact areas need to be defined.  Wetland 
impact areas are defined as those properties that have a direct impact on the 
wetland or can be directly impacted by the wetland.  
 
The City also may use the hydrogeomorphic (HGM) classification process to 
document wetlands if state requirements allow its use and if sufficient funding is 
available. 
 

2. Inventory Approach 
 
The LWI process will be used to complete wetland inventories within the UGB. 
The LWI process is described in Appendix C.  
 

3. Significance Criteria 
 

The OAR rules for identifying significant wetlands adopted by DSL will be used 
to determine which wetlands qualify as locally significant wetlands.  The criteria 
rely heavily on the results of the Oregon Freshwater Assessment Methodology 
(OFWAM) used to assess the functions and values of wetlands.   

 
F. Floodplains 
 

1. Planning Strategy 
 
Floodplains are natural features that are usually addressed under statewide 
planning Goal 7 as a natural hazard. In its Comprehensive Plan and Storm Water 
Master Plan, the City has both planned for the hazard aspect of floodplains, and 
recognized that floodplains should also be addressed as a natural resource.  This is 
due to the important water quality, and fish and wildlife habitat functions 
floodplains provide. As with other resources, the overall planning strategy for 
floodplains is to link floodplain protection with the protection of other natural 
resources.   
 
The Federal Emergency Management Agency (FEMA) flood hazard program 
uses hydraulic analysis and nationally recognized assumptions to determine the 
100-year flood plain.  The flood plain is divided into the floodway and the 
floodway fringe areas.  To locate the floodway line, FEMA assumes that fill and 
other encroachments occur equally from both outer edges of the floodplain until 
the flood level is increased by 1.0 foot.  This determines the location of the 
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floodway boundary.  The 1.0-foot increase is the standard calculation used for the 
FEMA mapping and federally subsidized flood insurance programs.  Cities can 
request that more stringent standards be used to determine the floodway line. 
 
The City of Corvallis requested that the floodway be determined by a 0.2-foot 
increase as a more conservative measure.  The 0.2-foot floodway standard allows 
less fill/encroachments in the floodway fringe and requires a wider floodway than 
would be required if a 1.0-foot rise is allowed. The restriction of the 0.2- foot 
allowable rise also provides a reduction in risk to structures in the floodway fringe 
because the 100-year floodwaters are not expected to rise by the full 1.0-foot 
anticipated in the standard FEMA program.  For more detailed definitions please 
see the Glossary in Appendix A.  
 
The mapped floodplain is based on hydrological calculations and topography, but 
not actual flooding.  By contrast, aerial photography of the February 1996 flood 
shows areas that are unquestionably subject to flooding in a less-than-100-year 
event.  These areas should, therefore, have higher ranking than the mapped 100-
year floodplain.  
 
Stream confluence areas are subject to more frequent flooding and provide 
significant functions for fish, wildlife, and significant vegetation. 
  

2. Inventory Approach 
 
To be consistent with Federal Emergency Management Agency (FEMA) 
requirements and available information, the inventory of floodplain areas will be 
based on the 100-year floodplain boundary. Currently, 100-year floodplain maps 
are available for the floodplains of the Willamette and Marys rivers. Some 
floodplain elevation data and mapping is available for portions of Dixon Creek, 
Oak Creek, Squaw Creek, Sequoia Ditch, and Stewart Slough. Information on the 
100-year floodplain boundaries for the upper reaches of these creeks and for other 
creeks within the UGB is not available. 
 
Existing sources of relevant information include: 
 
• Stormwater Master Plan basin model calculations; 
• Estimated location of the 0.2-foot floodway boundary (Willamette and Marys 

rivers); 
• FEMA 100-year and 500-year floodplain boundaries, flood elevations, and 

topographical elevations for the Willamette and Marys rivers and portions of 
Dixon Creek, Oak Creek, Squaw Creek, Sequoia Ditch, and Stewart Slough; 

• Drainageway calculations based on Section 4.5.80 of the Land Development 
Code; 

• Aerial photographs of the 1996 flood; and 
• Maps and aerial photographs of existing development patterns. 
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New floodplain inventories are proposed as follows: 
 
• Estimated 100-year flood boundaries along all perennial streams. These 

estimates will be determined by comparing 100-year flow information with 
topographical maps to generate estimated floodplain maps. 

• Place the estimated location of the 0.2-foot floodway boundary along streams 
where streams converge or join the Willamette and Marys rivers into the 
City’s GIS. 

 
It is proposed that new floodplain data be placed into the City’s GIS by the City 
Public Works Department using flow information developed for the stormwater 
master plan. Floodplain information can be refined over time as land is being 
planned for and developed. Detailed or refined floodplain calculations and 
estimated boundaries can be established when land-use applications are filed. 
 

3. Significance Ranking Criteria 
 
The significance of floodplain areas is based on the following ranking from 
highest to lowest: 
 
a. 0.2-foot floodway  
b. Land Development Code Section 4.5.80 C.1., C.2. and C.4. (Section 4.5.80 

defines the area along a stream or drainageway that is to be dedicated for 
stormwater conveyance) 

c. Stream confluence areas 
d. Documented 1996 flood areas that include another resource category (such as 

locally significant wetlands [LSW], wildlife habitat, riparian area, etc.) 
e. 100-year floodplain that includes another resource category (such as locally 

significant wetlands (LSW), wildlife habitat, riparian area, etc.) 
f. Documented 1996 flood areas that includes non-significant wetlands 
g. 100-year floodplain that includes non-significant wetlands 
h. Other undeveloped areas within the documented 1996 flood  
i. Other undeveloped areas within the 100-year floodplain 
j. Developed areas within the documented 1996 flood areas 
k. Developed areas within the 100-year floodplain 
 

G. Aquifer Recharge and Groundwater 
 

1. Planning Strategy 
 

Corvallis is situated over the Willamette aquifer, a permeable deposit of sand and 
gravel that provides relatively good quantities of groundwater. To the west, closer 
to the Coast Range, the deposit thins and water yields are much lower. Aquifer 
recharge occurs throughout the basin and impacts tend to be localized. Wellhead 
and aquifer protection programs require an analysis that examines the quantity, 
quality, and direction of the subsurface flows. The planning strategy for the City 
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of Corvallis should be to collect and evaluate existing reports. It is likely that 
protection programs designed for improving water quality for salmon will also 
benefit the groundwater system. 

 
2. Inventory Approach  

 
The following documents shall be reviewed and evaluated: 

 
• Groundwater Report #17 – Groundwater Data in the Corvallis and Albany 

Area – Oregon Department of Water Resources (ODWR), 1972 
• Professional Paper #1424A – Geologic Formation of the Willamette Lowland 

Aquifer System – United States Geological Survey (USGS)  
• Professional Paper #1424B – Hydro-geologic Formation of the Willamette 

Lowland Aquifer System – USGS  
• Report #99-4036 – Groundwater and Water Chemistry for the Willamette 

Basin – USGS and ODWR 
 
Digital map files are available for all of the reports except the 1972 study.  
 
Developing a local groundwater model is not proposed at this time. 
 

3. Significance Criteria 
 
Areas identified in the reports as critical or sensitive aquifer recharge areas should 
be considered significant. 
 

IV. HILLSIDES 
 
A. Background/Introduction 

 
Corvallis's "Emerald Necklace" refers to the ring of hillsides that generally defines 
the city's western urban growth boundary.  In February of 1983, Corvallis mapped 
and described the resource values of significant hillsides at the urban fringe, 
including: 
 
• Locke Cemetery Hill (north) 
• Deer Run Ridge (northwest) 
• IV Hill (northwest) 
• Timberhill Ridge (north central) 
• Forest Acres Hill (central) 
• Witham Hill (central) 
• Bald Hill (west) 
• Double Hill (west) 
• Philomath-Corvallis Hill (west) 
• West Corvallis Skyline Hill (south central) 
• Country Club Hill (south central) 
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Corvallis also adopted specific comprehensive plan policies for each of these hillside 
areas.  Conflicts between urban development and resource values typically are 
resolved through the planned development review process.  Open Space designations 
were added to the Corvallis Comprehensive Plan. 
 
In addition to the "Emerald Necklace", the Corvallis 2020 Vision statement 
recognizes the importance of the network of "green fingers" or riparian corridors.  
The NMFS 4(d) rule compliance project is studying each of the following perennial 
stream systems that emanate from Corvallis' higher elevation areas: 
 
• Willamette River 
• Marys River 
• Dixon Creek 
• Sequoia Creek 
• Squaw Creek 
• Oak Creek 

 
B. Integrated Hillside Concept 

 
NFTAC recognizes that Corvallis' riparian areas contain a series of inter-related 
resource types, including wetlands, vegetation, fish and wildlife habitat, flood plains, 
groundwater recharge areas and the like.  Most of Corvallis' perennial streams and 
wetlands are found in the valley floor - generally below 290 feet above mean sea 
level.  Similar to valley riparian areas, Corvallis' significant hillsides contain clusters 
of natural features identified in the Corvallis Comprehensive Plan, including the 
following: 
 
• Streams 

• Perennial streams 
• Seasonal streams and natural drainageways 
• Wetlands (usually, but not necessarily, associated with streams) 
• Floodplains 

• Significant Vegetation 
• Non-riparian vegetation described in Lists 1, 2, 3, and 4 of the Oregon Natural 

Heritage Plan prepared by the Oregon Natural Heritage Advisory Council 
(ONHP, 1998) or the Rare, Threatened and Endangered Species of Oregon 
prepared by the Oregon Natural Heritage Program (R,T&ES, 2001) 

• Natural plant communities and wildlife habitats in non-riparian areas 
• Ecologically and scientifically significant natural areas as defined in the Oregon 

Natural Heritage Plan, including Bald Hill 
• Hazard areas, including  

• Landslide areas and alluvial fans 
• Geologic hazards (e.g. fault lines, liquefaction soils, and landslide hazards 
• Wildfire hazard areas 
• Floodplains 
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• Undeveloped or partially developed drainage basins (e.g., upland meadows) 
• Sensitive aquifers and aquifer recharge areas 
• Scenic areas, including 

• Vistas 
• Viewpoints 
• Gateways 
• Buffers 
 
Rather than isolate "hillsides" as a separate resource category, the project 
proposes an integrated hillside approach that considers Goal 5, 6 and 7 resource 
areas as follows: 
 

• Goal 5 scenic, open space, water and wildlife habitat areas 
• Scenic (viewpoints, vistas, gateways and buffers) 
• Open space (vegetation, hilltops, higher elevation valleys) 
• Water areas (stream corridors and wetlands) 
• Wildlife habitat (wildlife habitat areas, including hillsides, stream 

corridors, wetlands, floodplains, and upland valleys) 
• Goal 6 water quality areas (aquifer recharge areas, floodplains, wetlands, 

seasonal and perennial streams) 
• Goal 7 hazard areas (floodplains, and steep slopes, landslide, earthquake and 

wildfire hazard areas) 
 

The intent is to digitally map each of these resource areas in a series of overlapping 
polygons. The comparative value of polygons (i.e., mapped clusters of resource 
values) then would be determined based upon an agreed-upon ranking system.  The 
project team's proposed ranking system is described below. 
 

C. Limitations of Integrated Hillside Approach 
 
NFTAC noted that several of these resource and/or hazard areas are found below the 
290-foot elevation level.  Most of the hazards and resource areas discussed above are 
found primarily - but not exclusively - in hillside areas.  Generally, lowlands that are 
not associated with riparian areas, wetlands and floodplains are considered buildable.  
Thus, we would not expect to find many significant Goal 5, 6 or 7 lowland resources 
that are not associated with water resources.  Possible exceptions include the 
following:  
 
• Goal 5 scenic, open space and wildlife habitat areas in lowland areas 

• Scenic (public viewpoints, vistas (e.g., the Willamette and Marys Rivers), 
gateways and buffers) 

• Open space (public parks, cemeteries, golf courses, etc.) 
• Wildlife habitat (Non-riparian vegetation and wildlife defined in Lists 1, 2, 3, 

and 4 of the Oregon Natural Heritage Plan prepared by the Oregon Natural 
Heritage Advisory Council (ONHP, 1998) or the Rare, Threatened and 
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Endangered Species of Oregon prepared by the Oregon Natural Heritage 
Program (R,T&ES, 2001)Oregon Natural Heritage Plan (1998) and locally 
significant habitats such as Oak Savanna and Prairies habitats) 

• Ecologically and scientifically significant natural areas  
• Goal 7 hazard areas (earthquake hazard areas; limited wildfire hazard) 

 
D. Where to Inventory 

 
In 1983, Corvallis inventoried specific sandstone and volcanic hills and found them to 
be "significant".  However, the 1983 inventory did not address all of the natural 
features that typically are found outside the Corvallis valley floor. 
 
For hillsides, the project team suggests using a contour elevation level to separate 
valley resources from hillside resources.  The "Hillside Elevations" map shows water 
service levels within the Corvallis UGB.  The 290-foot elevation level corresponds 
with the beginning of the second water service level and represents the dividing line 
between the valley and the surrounding hills.  Therefore, the integrated hillside 
inventory area should include all land above the 290-foot elevation level. 
 

E. What to Inventory 
 
It is recommended that the following natural features be inventoried and mapped for 
hillside areas above the 290-foot elevation level:  
 
1. Stream systems, including: 

a. Perennial streams and riparian areas 
b. Intermittent streams, natural drainageways and riparian areas 
c. Wetlands 
d. Aquifer recharge areas 
e. Floodplains 
 

2. Significant vegetation and wildlife habitat, including: 
a. Non-riparian vegetation and wildlife defined in Lists 1-4 of the Oregon 

Natural Heritage Plan prepared by the Oregon Natural Heritage Advisory 
Council (ONHP, 1998) or the Rare, Threatened and Endangered Species of 
Oregon prepared by the Oregon Natural Heritage Program (R,T&ES, 2001) 
Heritage Plan (2001) 

b. Plant communities and wildlife habitats in non-riparian areas 
c. Ecologically and scientifically significant natural areas (e.g., Bald Hill) 
d. Undeveloped or partially developed drainage basins (e.g., upland meadows) 
e. Developed areas 
 

3. Hazard areas, including: 
a. Landslide/Slope hazard areas including the depositional areas 
b. Geologic fault lines 
c. Soil liquefaction areas 
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d. Wildfire hazard areas 
e. Floodplains 
 

4. Scenic areas, including 
a. Vistas 
b. Viewpoints 
c. Gateways 
d. Buffers 
e. Corridors 
f. Open Space 
 

F. Significance Ranking Criteria and Methods 
 
Four categories of natural and scenic resources were developed for discussion 
purposes.  As noted above, the ranking system will be applied to polygons 
representing clusters of resource values for specific geographic areas.  The categories 
follow: 
 
Category A: Higher Elevation Stream Corridor System 
 
The higher elevation stream systems in Corvallis are composed mostly of intermittent 
streams that feed into perennial streams.   In contrast, perennial streams are more 
common than intermittent streams on the valley floor.  For riparian areas above the 
290-foot elevation level, the inventory corridor for perennial streams was determined 
to be 200 feet.  For intermittent streams, the inventory corridor is as follows: 
 

Drainage Basin Inventory Corridor 
(from centerline) 

160 acres and greater 200 feet 
80+ - 160 acres 150 feet 

20 - 80 acres 100 feet 
less than 20 acres 50 feet 

 
These inventory corridor standards are the same as the standards established for the 
water-related resources (see section III. B.2). 
 
Category B:  Slope Hazard, Wildfire Hazard and High Elevation Areas 
 
Management of natural hazards falls under Statewide Planning Goal 7, Natural 
Hazards, rather than Goal 5, Natural Resources.  A major factor in determining slope 
stability is the percent of slope. The following ranking system is proposed: 1 

                                                
1 It is important to distinguish between slope measured in percentage points and slope measured in degrees.  
A 45º slope is the same as a 100% or 1:1 slope.  Like a 45º slope, a 100% slope rises one foot in elevation 
for each horizontal foot at the base. 
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a. Land above the 560' elevation level.  Sites above 560' in elevation lack 
adequate water pressure for fire suppression purposes.  The City has no plans 
to extend urban water service above this elevation.  The Hillside Elevations 
map shows several hilltops or ridgelines with areas above the 560' elevation 
level (e.g., IV Hill and hilltops to north, Deer Run Ridge and Bald Hill).  
Because of the lack of water service, it would be imprudent to allow urban 
level development above the 560' elevation level.  Many of Corvallis' hilltops 
and ridgelines are also recognized in the Open Space - Hillsides report (1983) 
as scenic vistas.  These high elevation areas also have value as wildlife 
habitat.  The Hillsides Report and Hillside Elevations Map are available at the 
Corvallis Community Development Department.  

 
b. Areas with potential for landslides (including slopes of > 25%) or earth 

failures due to earthquakes, including fault movements, or water.  Data 
from state produced maps will be used to show all known geologic hazards 
related to landslides or related to earth failures due to an earthquakes, 
including movement near the Corvallis fault.   The data used will be the 2001 
GIS layers given to Benton County by the Oregon Department of Geology and 
Mineral Industries as part of the unpublished report dated June, 2001 and 
titled: Earthquake Hazard and Risk Assessment And Water-Induced Landslide 
Hazard in Benton County, Oregon by Zhenming Wang, Gregory B. Graham 
and Ian P. Madin.  The results of mapping by DOGAMI and the Oregon 
Department of Forestry identifying source areas for landslides will be 
incorporated when they become available.  Landslide depositional areas 
should also be inventoried and considered to be potentially hazardous.  

 
Each area with a potential to produce landslides shall be mapped by a 
qualified geologist to determine the most likely path and extent of any 
landslides generated from the identified sites. 
 
It is recommended that the City adopt the severity rating used in the 
DOGAMI report (none, low, medium and high.)  The areas shown on the map 
with identifiable landslides shall be included in the high-risk category. 
 

c. Undeveloped slopes of greater than 20%.  OAR Chapter 660-008-0005 
defines slopes of 25% or greater as “unbuildable” for purposes of determining 
density within UGBs. The 1983 Open Space – Hillsides report defined steep 
slopes as 20% and greater.  The Soil Survey of Benton County (USDA SCS 
1972) often associates slopes of 20% or greater with “severe” limitations for 
building construction.  With this background, the NFTAC recommends that 
all slopes of >20% be delineated with further breaks at 25% and 50%.2 

 
d. Areas with high wildfire potential.  See Appendix D, Winterbrook 

Memorandum dated September 18, 2001, entitled Corvallis / Urban Wildfire 
Risk Factors. 

                                                
2 Slope breaks should be mapped at 20%, 25%, and 50%. 
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e. Areas with medium wildfire potential. See Appendix D, Winterbrook 
Memorandum dated September 18, 2001, entitled Corvallis / Urban Wildfire 
Risk Factors. 

 
f. Undeveloped Slopes of 10-19%.  Although slopes in this category typically 

are not hazardous to build upon, urban design issues such as sidewalk and 
driveway gradients become important when developing land in this slope 
category. 

 
Category C: Higher Elevation Vegetation & Wildlife Habitat 
 
It is recommended that vegetation and wildlife habitat be considered together, 
because the presence of vegetative cover is a primary determinant of wildlife habitat.  
Six basic types of vegetation regimes have been identified in high elevation areas 
within the Corvallis UGB: 
 
• Prairies (both wetland and upland meadow) 
• Oak forests and savannas 
• Coniferous forests (ponderosa pine, Douglas-fir etc.) 
• Other Deciduous forests 
• Mixed Deciduous-Coniferous forests 
• Riparian (see riparian resources discussion paper) 

 
1. Wildlife Habitat Assessment (WHA) Method 
 

The first step in the inventory process would be to describe undeveloped areas 
according to habitat type based on distinct vegetation assemblages.  Wildlife 
habitat values associated with these habitat types will then be evaluated using the 
WHA Method.  The WHA Method documents the presence and availability of 
water, food and cover for wildlife; connection with other habitat areas; unique or 
rare occurrences of plant and animal species; and disturbance impacts.  The WHA 
survey will also document species occurrence by strata (e.g., tree, shrub, ground 
cover), plant community composition and seral stage, species dominance and 
cover values, presence and size of snags and similar vegetative characteristics.  
The sample WHA field sheets may be modified to reflect vegetation or habitat 
conditions specific to Corvallis, or the importance of upland habitats in the 
hillside areas where access to water is more limited (Please see Appendix E).  
Sources of additional information to be consulted include Oregon Natural 
Heritage Program records of sensitive and listed plant and animal species, and 
local, regional and state vegetation and wildlife surveys.   
 
One factor that is not directly measured in the WHA method is the "edge effect" 
that occurs when two or more types of vegetative cover intersect. This issue may 
require additional investigation. 
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2. Proposed Ranking Structure  
 

a. WHA Score of 80 or greater.  Areas with Wildlife Habitat Assessment score 
of 80 or greater represent intact vegetative regimes that are connected to other 
habitat areas, have a nearby source of water, and provide high quality food 
and cover for wildlife, including rare species. 

 
b. Areas with known occurrences of rare plant, animal species, or habitats.  

Rare plant and animal species (including federally and state listed threatened 
and endangered species) are listed in Rare, Threatened and Endangered Plants 
and Animals of Oregon (Oregon Natural Heritage Program, February 2001).  
These species include the following: 

 
• ONHP List 1 - species that are threatened with extinction or presumed to 

be extinct throughout their entire range  
• ONHP List 2 - species that are threatened, endangered or extirpated in 

Oregon, but secure elsewhere.  Such species are of concern when 
considering species diversity in Oregon. 

• ONHP List 3 - species for which more information is needed before status 
can be determined but which may be threatened or endangered in Oregon 
or their range.  

• ONHP List 4 - contains taxa that may be of conservation concern but are 
not presently threatened or endangered.  

 
c. Locally rare species or habitats.  Areas that are determined to be highly 

valued or rare by the CAC as a result of peer review or public input.  
Examples include remnant Oak Savanna and Prairie habitats.  The inventory 
and assessment process shall document restoration potential. 

 
d. WHA Score of 45-79.  Several Oregon communities have established WHA 

scores of 45 and greater as a baseline threshold for significance.  At this point, 
the project team recommends that sites with scores in this range be identified 
as in the fourth tier.  Typically, sites with WHA scores ranging from 45-79 
represent partially disturbed vegetative regimes that may be connected to 
other habitat areas and have a nearby source of water.  Such sites may also 
provide potential food and cover for rare species of plants and wildlife.  These 
sites usually have moderate to high potential for restoration or enhancement. 

 
e. WHA Scores below 45.  Sites with a WHA ranking below 45 typically 

exhibit a high level of vegetative disturbance, have limited or no access to 
water and are isolated from other resource sites.  However, such sites may 
have high potential for restoration or enhancement. 

 
Note: WHA scores are ordinal and scoring thresholds can be adjusted at a later 
date after data has been collected, the scores are determined, and the competing 
land uses have been considered. 
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Category D: Scenic Areas 
 
In this section, we begin with a series of general definitions, and then move on to 
discuss a proposed inventory approach for Corvallis' higher elevation natural 
resources.  NFTAC agreed to forward this approach to another Citizen Advisory 
Committee (CAC) (e.g. the Open Space Advisory Committee (OSAC) or another 
specially appointed committee) for further consideration.  The appropriate CAC 
would be free to adapt this approach as it sees fit, and forward its recommendations to 
the City Council. 
 
1. Scenic Vista.  A scenic vista is a view of a natural and/or manmade feature that is 

valued locally for its aesthetic qualities.  A scenic vista may be to a far away 
object, such as Marys Peak, a local panorama such as the forested hillsides or 
ridgelines (Emerald Necklace), or a nearby object such as a city bridge or county 
courthouse.  A scenic vista may be observed from a public stationary location 
(scenic viewpoint) or be seen as one travels along a roadway, waterway, or path 
(scenic corridor). 

 
2. Scenic Viewpoint.  A scenic viewpoint is a publicly accessible location from 

which to enjoy a scenic vista.  Scenic viewpoints must be publicly owned or 
accessible.  A viewpoint may be a generalized location, such as a hillside or 
ridgeline, and include several vantage points where the vista may be seen to best 
advantage, or a single observation point.  The inventory may include potential 
viewpoints on private land when it is anticipated that public access will become 
available at the time of development. 

 
3. Buffer Areas.  A buffer area is typically an area of vegetation, topographic 

variation, and/or open water that provides a visual transition between natural and 
urbanized environments or between neighborhoods, or creates a visual screen 
between certain types of incompatible or visually discordant land uses.  Buffer 
areas may be linear, such as a ridgeline or stream corridor, or may be non-linear 
or fragmented, such as a series of small parks and open spaces. 

 
4. Gateway Areas.  Gateway areas consist of a combination of vistas and 

viewpoints that help to define the City of Corvallis or entryways to the 
community.  Gateways typically are at the edge of the city or a specific area such 
as Downtown Corvallis.  Corvallis, in Comprehensive Plan Policy 5.5.11, has 
already identified Highway 99, both north and south of the City Center; Highway 
34, between Tangent and the City Center; Highway 20/34, between the City 
Center and Philomath; and Highway 20, between Albany and the City Center as 
significant gateways corridors. The gateway vista may be of the city's hillsides, 
downtown, university, rivers or other areas, and often offer a signature or 
"postcard" view of the city.  

 
5. Scenic Corridor.  A scenic corridor is a linear scenic resource.  It may include 

streets, bikeways, trails, or waterways through parks, natural areas, or urban areas. 
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The corridor may include scenic vistas along it, or may be valued for its intrinsic 
scenic qualities.  Examples include a winding road through the Corvallis hillsides 
or the Willamette River. 

 
The proposed inventory approach for scenic resources includes the following 
steps: 
 
a. The CAC meets, with extensive public participation, to nominate potential 

scenic resources (i.e., vistas, viewpoints, buffers, gateways and corridors).  
Corvallis planning staff has prepared an initial map showing prominent scenic 
vistas, viewpoints, buffer areas, gateways and corridors within the UGB.  The 
approach initially will be to cast a broad net and include both prominent 
scenic features as well as those that might be considered "borderline" but may 
still warrant evaluation.  If desired by CAC, staff or consultants could prepare 
a slide presentation at this meeting showing examples of the range of possible 
scenic resources in Corvallis.  The slides are simply a means of initiating the 
discussion and nomination process.  This presentation would provide an 
opportunity to review the evaluation and ranking system described below. 
 

b. After the nomination process, the team would establish whether any of the 
scenic resources did not make the first cut, using criteria established by the 
CAC that might include: 
 
• viewpoint, gateway, or corridor must be accessible to the public; it may be 

on either public or private land, but if on private land, it must offer public 
access. 

• safe public access to the viewpoint, gateway, or corridor must be ensured 
(vistas from certain bridges or corridors with high traffic may not be safe).  

• vista, viewpoint or other scenic feature must still exist (e.g., some past 
vistas may be lost due to development or tree growth).  
 

c. Evaluation criteria will be developed using a public process and an adaptation 
of the methodology given in Appendix F.  The outcome will be a ranking of 
each resource relative to other similar kinds of resources.  

 
Category E: Developed Areas 

 
Much of Corvallis' higher elevation land has been developed for urban, suburban or 
rural housing and therefore would rank low in categories A-D above.  The following 
ranking system is proposed for developed hillside areas (i.e., areas above the 290' 
elevation line.): 
 

a. Public areas (active park and paved areas).  Publicly owned areas probably 
have greater potential for restoration or enhancement than privately owned 
areas. 
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b. Rural developed private areas (residential development on lots of greater 
than 15,000 square feet but less than five acres).  Many of the hillside areas 
within the Corvallis UGB have been developed as rural residential housing.  
For example, the 1983 Open Space - Hillsides report identified hillsides areas 
with rural residential development.  

 
c. Urban developed private areas (residential subdivisions, commercial and 

industrial developments; impervious surface areas - but excluding landscaped 
areas or protected open space.  The threshold for separating rural from urban 
residential development would be parcel size.  A threshold of 15,000 square 
feet was established because of City density limitations in hillside areas. 

 
V. THE MIDDLE GROUND 

 
A. Introduction 
 
Middle Ground:  "A point of view midway between extremes." 
 
The Natural Features report has addressed water-related features and the high elevation 
resources in the community.  The natural feature categories that remain are those that 
occupy the middle ground, between the riparian areas and the hillsides. 
 
Many of the resource categories found in the higher elevation areas may also be found in 
the middle ground areas of the community, but in many cases they will be far less 
important than the features at the higher elevations.  This is especially true in the 
categories of wildfire hazard and scenic areas.  Wildfire hazards are influenced by slope, 
aspect, size, and vegetation.  In general, lower elevations do not exhibit the same 
characteristics.  Scenic areas often include views of higher elevations and views from 
higher elevations.  In addition, it is the middle ground that historically was used as 
farmland and tends to lack the high concentration of forested vegetation that is found at 
high elevations and along riparian corridors.  Many of the lands between the floodplain 
and below the 290-foot elevation level will have primary consideration for land 
development to be used for housing, businesses and institutional uses.  
 
The following natural features will be addressed as part of the middle ground section: 
 
• Stream Systems, 
• Slope Hazards/Geologic Hazards, 
• Significant Vegetation and Wildlife Habitat, and 
• Scenic Areas. 
 
B. Where to Inventory 
 

The middle ground includes those areas below the 290-foot elevation level and above 
the low lying areas along streams, rivers, and wetlands that will be included in the 
riparian inventory. The 290-foot elevation level corresponds with the beginning of the 
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second water service level and represents the dividing line between the valley and the 
surrounding hills. 
 

C. What to Inventory 
 

It is recommended that the following natural features be inventoried and mapped for 
hillside areas below the 290-foot elevation level: 
 
1. Stream systems, including: 

a. Perennial streams and riparian areas 
b. Intermittent streams, natural drainageways and riparian areas 
c. Wetlands 
d. Aquifer recharge areas 
e. Floodplains 
 

2. Hazard areas, including: 
a. Landslide, slope hazard areas and alluvial fans 
b. Earthquake fault lines (Corvallis Fault Line) 
c. Soil liquefaction areas 
d. Wildfire areas 
e. Floodplains 
 

3. Significant vegetation and wildlife habitat, including 
a. Non-riparian vegetation and wildlife defined in Lists 1 through of the Oregon 

Natural Heritage Plan prepared by the Oregon Natural Heritage Advisory 
Council (ONHP, 1998) or the Rare, Threatened and Endangered Species of 
Oregon prepared by the Oregon Natural Heritage Program (R,T&ES, 2001)  

b. Locally rare species and habitats, 
c. Undeveloped areas of the 100-year floodplain, and  
d. Ecologically and scientifically significant natural areas. 

 
1. Scenic areas, including: 

a. Vistas 
b. Viewpoints 
c. Gateways 
d. Buffers 
e. Corridors 

 
D. Significance Ranking Criteria and Methods 
 

Category A: Middle Ground Elevation Stream Corridor System 
 
The middle ground elevation stream systems in Corvallis are composed mostly of 
perennial streams with some intermittent streams that feed into perennial streams.  
For riparian areas below the 290-foot elevation level, the inventory corridor for 
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perennial streams was determined to be 200 feet.  For intermittent streams, the 
inventory corridor is as follows: 
 

Drainage Basin Inventory Corridor 
(from centerline) 

160 acres and greater 200 feet 
80+ - 160 acres 150 feet 

20 - 80 acres 100 feet 
less than 20 acres 50 feet 

 
These inventory corridor standards are the same as the standards established for the 
water-related resources (see section III. B.2). 

 
Category B: Slope Hazard/Geologic Hazards/Fault Line 

 
Management of natural hazards falls under Statewide Planning Goal 7, Natural 
Hazards, rather than Goal 5, Natural Resources.  A major factor in determining slope 
stability is the percent of slope.  It is proposed that the same slope hazard and 
geologic hazard standards and rankings be used for elevations below 290 feet as set 
forth for areas above 290 feet. 
 

a. Areas with potential for landslides (including slopes of > 25%) or earth 
failures due to earthquakes, including fault movements, or water.  Data from 
state produced maps will be used to show, all known geologic hazards related 
to landslides or related to earth failures due to an earthquakes, including 
movement near the Corvallis fault.  The data used will be the 2001 GIS layers 
given to Benton County by the Oregon Department of Geology and Mineral 
Industries as part of the unpublished report dated June, 2001 and titled: 
Earthquake Hazard and Risk Assessment And Water-Induced Landslide 
Hazard in Benton County, Oregon by Zhenming Wang, Gregory B. Graham 
and Ian P. Madin.  The results of mapping by DOGAMI and the Oregon 
Department of Forestry identifying source areas for landslides will be 
incorporated when they become available.  Landslide depositional areas 
should also be inventoried and considered to be potentially hazardous.  

 
Each area with a potential to produce landslides shall be mapped by a 
qualified geologist to determine the most likely path and extent of any 
landslides and/or debris flows generated from the identified sites. 

 
It is recommended that the City adopt the severity rating used in the 
DOGAMI report (low, medium and high.)  The areas shown on the map with 
identifiable landslides shall be included in the high-risk category.  
 

b. Undeveloped slopes of greater than 20%.  OAR Chapter 660-008-0005 
defines slopes of 25% or greater as “unbuildable” for purposes of determining 
density within UGBs. The 1983 Open Space – Hillsides report defined steep 
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slopes as 20% and greater.  The Soil Survey of Benton County (USDA SCS 
1972) often associates slopes of 20% or greater with “severe” limitations for 
building construction.  With this background, the NFTAC recommends that 
all slopes of >20% be delineated with further breaks at 25% and 50%. 
 

c. Areas with high wildfire potential.  See Appendix D, Winterbrook 
Memorandum dated September 18, 2001, entitled Corvallis / Urban Wildfire 
Risk Factors. 

 
d. Areas with medium wildfire potential.  See Appendix D, Winterbrook 

Memorandum dated September 18, 2001, entitled Corvallis / Urban Wildfire 
Risk Factors. 

 
e. Undeveloped Slopes of 10-19%.  Although slopes in this category typically 

are not hazardous to build upon, urban design issues such as sidewalk and 
driveway gradients become important when developing land in this slope 
category. 

 
Category C: Significant Vegetation and Wildlife Habitat 
 
In the middle ground areas it is recommended that for areas other than undeveloped 
floodplains, only known rare and unique species and habitats be inventoried.  In addition 
to the Oregon Natural Heritage Program lists of rare and unique species and habitats, the 
following locally unique areas will be inventoried: 
 

• Prairies (both wetland and upland meadow), and 
• Oak forests and savannas. 

 
Undeveloped floodplains and habitat areas will be inventoried using the Wildlife Habitat 
Assessment methodology and criteria. 
 

1. Proposed Ranking Structure 
 

a. Areas with rare plant or animal species.  Rare plant and animal species 
(including federally and state listed threatened and endangered species) are 
listed in Rare, Threatened and Endangered Plants and Animals of Oregon 
(Oregon Natural Heritage Program, February 2001) and the Rare, Threatened 
and Endangered Species of Oregon prepared by the Oregon Natural Heritage 
Program (R,T&ES, 2001).  These species include the following: 

 
• ONHP List 1 - species that are threatened with extinction or presumed to 

be extinct throughout their entire range  
• ONHP List 2 - species that are threatened, endangered or extirpated in 

Oregon, but secure elsewhere.  Such species are of concern when 
considering species diversity in Oregon. 



    

City of Corvallis 26 January 10, 2002 
Natural Features Scoping Project Report   

• ONHP List 3 - contains species for which more information is needed 
before status can be determined, but which may be threatened or 
endangered in Oregon or throughout their range. 

• ONHP List 4 - contains taxa that are of conservation concern but are not 
currently threatened or endangered. 

 
b. Locally rare species or habitats.  Areas that are determined to be highly 

valued or rare by the CAC as a result of peer review or public input.  
Examples include remnant Oak Savanna or Prairie3 habitats.  The inventory 
and assessment process shall document restoration potential. 

 
c. Undeveloped Floodplains.   
 

1. WHA Score of 80 or greater.   
2. WHA Score of 45-79 
3. WHA Score below 45 
 

Category D: Scenic Areas 
 
NFTAC agreed to forward Scenic Areas to the appropriate Citizen Advisory Committee 
for further consideration.  The scenic area approach is the same as for hillside areas (see 
section IV). 
 

VI. CITY-WIDE NATURAL FEATURES 
 
A. City-wide Natural Features Introduction 
 
Certain natural features may occur anywhere in the community -- within the riparian 
corridors, at higher elevations, or on the middle ground.  These features include trees and 
shrubs (including landmark trees, street trees, significant groves of trees, significant 
established individual trees and shrubs), archaeological resources, the Corvallis Fault, 
and soils subject to liquefaction.  Each of these resource categories is addressed in this 
section.  
 
B. Trees, Shrubs and Tree Clusters 
 
Trees and shrubs are often considered to be significant natural features due to their 
riparian and wildlife habitat functions.  Those functions are addressed through the 
specific inventories previously outlined.  In addition, trees and shrubs provide scenic, 
architectural, aesthetic, engineering, storm water management, and energy benefits.  

                                                
3 Prairies are typically dominated by native bunchgrasses such as Roemer’s fescue.  Remnant prairie 
habitats, such as those in the Corvallis area, often contain a mix of native and exotic species.  Among the 
rare species associated with prairies are Fender’s blue butterfly and Bradshaw’s lomatium, which are found 
only in the Willamette Valley.  It is estimated that less than one percent of upland and wetland prairie 
habitat remains in Oregon’s Willamette Valley. 
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Corvallis has a history of placing a high community value on established trees and 
shrubs.  Established trees and shrubs have been defined as those trees that are 8 inches or 
more in diameter measured at a height of 4 feet above grade and those shrubs (excluding 
blackberries, poison oak, and similar noxious vegetation) over 3 feet in height.  
 
However, there is a need to more clearly identify and rank those trees and shrubs which 
warrant protections and to build predictability in the land development review processes 
by either: 1) inventorying and pre-identifying significant trees and shrubs; and/or           
2) providing a ranking and evaluation process to be used to assess established trees and 
shrubs as development occurs.  To do this, the NFTAC recommends a combination of a 
inventory and ESEE evaluation process for landmark trees, street trees and tree clusters, 
and a discovery and ranking process for other established trees and shrubs.  The 
discovery and ranking process could take place when property owners request 
development permits. 
 
1. Landmark Trees  
 

a. Planning Strategy and Inventory Approach--Landmark trees are those 
individual trees that, while they may or may not provide important wildlife habitat 
benefits, provide other benefits to the community due to their unusual size, 
location, form, or species type.  Developing an inventory of landmark trees will 
allow the City to protect the unique individual trees that deserve protection. The 
process for identifying landmark trees may include a community-wide nomination 
and selection process.  

 
The inventory would be conducted with the use of experts and significant public 
input to nominate and remove trees from the list.  The inventory would include 
information on individual trees and tree groves of 0.25-acre or less located 
throughout the community (entire UGB).  A process should also be developed to 
add individual trees and small tree groves that would qualify as landmark trees as 
they are discovered during the development process. 
 

b. Selection and Ranking Criteria--Proposed criteria for designating landmark 
trees include: 

 
 Historic trees (property owner consent is required for trees to be designated as 

landmark trees based upon the historic tree criteria) 
• Association with a historic figure, property, or general growth and 

development of the City 
• Historic survey marker 

and other criteria  
• Unique or rare species 
• Age 
• Size 
• Specimen trees (ideal form or extremely unusual form) 
• Condition 
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• Location (prominence, screening, buffering, etc.) 
• Senescence 
• Ridgeline trees  
• Native/non-native species 
• Ornamental characteristics 
• Engineering and climate control characteristics 

 
When addressing the preservation and/or mitigation of individually significant 
trees standards such as those used by the American Society of Landscape 
Architects, the International Society of Arboriculture (ISA), and/or the Council of 
Tree & Landscape Appraisers should be used. These standards address the factors 
above and provide measurements to select and compare landmark trees.  They 
also provide measurements, such as market value, to help decision makers judge 
whether or not a tree should be protected, or if removal is necessary, what form of 
mitigation should be provided.  
 

2. Street Trees 
 

a. Planning Strategy and Inventory Approach--The City of Corvallis has 
developed an inventory and management program for street trees located within 
the public rights-of-way within the City Limits.  This inventory is periodically up-
dated as new development occurs and as the City annexes new lands.  The street 
tree inventory should be included as a layer of significant natural features, and the 
trees should continued to be managed to provide private and public benefits.  

 
3. Tree Groves  
 

a. Planning Strategy and Inventory Approach--Tree groves in riparian and 
hillside areas will be inventoried based upon their riparian and/or wildlife habitat 
functions.  However, tree groves outside of riparian and hillside areas also provide 
value to the community and need to be documented.  Tree groves provide scenic, 
aesthetic and other functional values for the community.  They include many of 
the groves located in the middle ground areas.  The City may want to inventory 
tree groves to more clearly identify and rank those tree groves that are important 
to the community because of the scenic, aesthetic, and other values the tree groves 
provide for the community.   

 
Tree groves of 0.5-acre or more would be inventoried for additional functions and 
given a tree grove ranking. The approach involves using aerial photographs to 
determine grove size based on the tree canopy, and site inspection to document 
characteristics of the grove. Like the landmark tree inventory, the tree groves 
inventory could be conducted with input from a Citizen’s Advisory Committee 
(CAC).  The tree groves inventory would be conducted either in conjunction with, 
or after, the riparian and wildlife habitat areas inventories are completed.  A 
worksheet similar to that proposed in Appendix G would be used.  The final data 
sheets and evaluation ranking criteria could be refined by the CAC conducting the 
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landmark trees inventory process.  With citizen input, the CAC would also 
balance the conflicting uses to establish the determination of significance for the 
inventoried tree groves.  

 
4. Other Trees and Shrubs 
 

a. Planning Strategy and Inventory Approach—Currently, established trees and 
shrubs are inventoried as part of the development review process. Uncertainty 
about which trees will be protected has caused concern for developers and 
environmental protection advocates. While the detailed inventory of these trees 
may be best addressed as part of the development process, the City may want to 
provide guidance to that process by establishing a clear ranking system.  

 
A ranking criteria system (modeled after one used in Beaverton, Oregon) is 
provided in Appendix G. This approach incorporates factors for environmental, 
social and economic functions.  It incorporates the functional characteristics used 
for the Wildlife Habitat Assessment and the Tree Groves Inventory forms.  The 
established trees and shrubs that score the highest points would be the first to be 
protected on a specific site.   

 
The CAC that refines the landmark trees inventory and the tree clusters inventory 
could also refine the other trees and shrubs inventory data sheet and ranking 
criteria.  

 
C. Archaeological Areas 
 

Archaeological resources are, in a real sense, recent geological features, as well as, 
cultural heritage.  The oldest ones usually lie the most deeply buried while the 
youngest ones are nearest the surface.  Archaeological features on their original 
surface are of much higher scientific value than ones that have been re-deposited by 
erosion.  Corvallis potentially has three different types of archaeological sites: 

 
(1) Historic Euro-American and Native American 
(2) Earlier Native American 
(3) Ice Age Paleontology with a potential for human association.   

 
Archaeological areas are often identified through discovery rather than through an 
extensive citywide inventory in advance of development. Rather than survey the 
community, it may be possible to map locations where artifacts are more likely to be 
discovered. Use of such a map can provide notice to developers and contractors that 
an archaeological site may be present. In addition, any known sites on record at the 
State Historic Preservation Office (SHPO) will be documented.  
 
The archaeological map can be developed based on factors that influence settlement 
patterns and can be focused on particular time periods such as pre-Euro-American 
settlement or post-Euro-American settlement. Often these settlement patterns are 
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similar because both Euro-American settlers and Native Americans required access to 
water and relatively level ground that was free from flood hazards. 
 
Corvallis is fortunate to have many intellectual resources. To map areas with the 
highest archaeological potential, the City should seek the advice of Oregon State 
University archaeologists and others experienced historic and prehistoric archaeology 
of Corvallis and the Willamette Valley.   
 
1. Where to Inventory 

 
Land inside the urban growth boundary should be examined. 
 

2. What to Inventory 
 
Factors to consider include the following: 
• time period to be addressed, 
• sources of water, 
• suitability of land for settlement, 
• flood hazard areas, and 
• historic trails and roads. 

 
3. Source Information 

 
The following sources of information should be considered in developing the 
predictive model: 
• SHPO records, 
• General Land Office survey plats, 
• Sanborne maps, 
• ethnographic studies, 
• floodplain maps, 
• contour maps, 
• maps of streams and rivers, 
• USGS maps, and 
• field investigation. 

 
4. Ranking Criteria 

 
Ranking will be based on the criteria of the National Register of Historic Places. 
See Appendix H. 

 
5. Product 

 
A map and report documenting where archaeological resources are most likely to 
be found. 
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 D. Corvallis Fault and Soils Subject to Liquefaction 
 

All areas within 100 feet of the Corvallis Fault, or any active fault identified later, 
shall be considered potential high-risk areas.  Benton County’s GIS layer showing the 
trace of the Corvallis Fault shall be used as the Corvallis Fault inventory.   

 
Soils subject to liquefaction have been identified and ranked by the levels of concern 
(or risk) by DOGAMI.  The data from the DOGAM produced maps as part of the 
unpublished report dated June, 2001 and titled: Earthquake Hazard and Risk 
Assessment and Water-Induced Landslide Hazard in Benton County, Oregon by 
Zhenming Wang, Gregory B. Graham and Ian P. Madin shall be used as the Corvallis 
inventory of soils subject to liquefaction inventory and to prioritize the risks based 
upon DOGAMI’s assessment categories of none, low, medium and high. 

 
VII.  SYNTHESIS OF MAPPED NATURAL FEATURES 

 
As natural features are mapped and inventoried, maps will be digitized and information 
will be recorded in the Corvallis geographic information system (GIS). Inclusion in the 
GIS will allow the City to conduct complex analytical studies that overlay different 
resource categories to compare and contrast the significance of two or more areas. 
Because the natural features inventories will be developed over time, it will be important 
that this system be dynamic and developed in such a way that new information can be 
added. 
 
Under the proposed concept, a significance map will be developed for each of the 
resource or natural feature categories identified. For example, in the broad category of 
Water-Related Resources, separate maps will be developed for each resource type: 
wetlands, riparian resources, floodplains, etc. Each separate resource map will include 
mapped information ranked according to the significance ranking criteria that was 
defined for the resource or feature. For example, the ranking of significance for riparian 
areas included stream within the top-of-bank or edge of associated wetland, locally 
significant wetlands, area within 50 feet of the top-of-bank or edge of associated wetland, 
stream confluence areas, and so on (see Section E. Riparian Areas starting on page 5). 
The significance ranking criteria will be given values assigned in rank order. Another 
option is to group the criteria as having high, medium, or low values. A map will be 
produced for each resource and will visually depict the significance by using shading for 
each value. Combining resource maps and allowing the shaded areas to overlap will 
provide a synthesized overall significance map for the City.  
 
The overall significance map will be produced by combining the individual resource 
layer maps. As part of this process, it is possible to adjust the importance (weighting) 
given to any resource category. This will allow some resource categories to be considered 
more important than others. For example, the City may want to place a very high value 
on streams, so all stream resources are given a relative weight of “2.” The vegetation and 
wildlife habitat areas of the higher elevation may be considered important and given a 
weight of “1.” The middle ground areas may have lower relative weights since 
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development is generally expected and encouraged in the middle ground areas. In our 
example, middle ground vegetation and wildlife may be given a weight of “0.5.” The 
weighting provides a variable that can be useful to better reflect community values in the 
final results. 
 
The overall significance map results from a compilation of all resource maps and values. 
The map will highlight areas where resource values overlap. The areas with the most 
overlap will generally be considered the most important areas to be protected. Those 
areas without a high degree of overlapping values may still be important, but it is likely 
that they will not be as important as those areas where multiple resources exist. 
 

VIII.  VERIFICATION AND VALIDATION OF STUDY RESULTS                                                                     
 
For all inventory work, contractors shall provide a methodology to verify that the 
inventory work and the significance analysis process will be applied consistently.  This 
methodology may involve a statistical analysis of field data and/or significance scores to 
identify variations based on location, weather, season, and field inventory staff.  
 

IX. BUDGET AND SCHEDULE  
 
A. Introduction  
 

The budget and schedule section is organized by topic.  Water related resources are 
presented initially.  The resources found on the hillsides and middle ground areas are 
then presented.  These are followed by the budget and schedules for City-wide 
resources.  A budget summary is included in the final section.  Appendix I includes 
potential grand funding opportunities that may be used to supplement local financial 
resources. 
 

B. Water Related Resources  
 

1. Streams and Natural Drainageways:  Budget and Schedule 
 

a. Budget—The cost estimates for completing inventory and significance 
rankings for streams and drainageways are dependent on the level of 
fieldwork needed to verify the DEM calculations. It is assumed that the City's 
GIS will be used to run the DEM. As a cost-saving feature, fieldwork for 
verification can be conducted in conjunction with the riparian inventory at 
minimal additional cost (report production only). If fieldwork is done 
independently, field verification could cost as much as $8,000. As part of a 
riparian inventory, no additional fieldwork is required. Project management 
and report preparation (using City data and City mapping) are estimated at 
$3,000.  
 

b. Schedule—The time frame for completion of the stream and drainageway 
inventory as an independent project is approximately three months. As part of 
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the riparian inventory, it will add approximately one week to the overall 
length of the inventory and can be completed in the first four months of the 
project, assuming all fieldwork is completed during that time period. 

 
2. Riparian:  Budget and Schedule 

 
a. Budget—The riparian and stream inventory work being done for the ESA 

Response Plan will cover approximately 28 miles of streams and cost 
approximately $45,000 when complete.  This is approximately $1,600 per 
mile.  This inventory will be incorporated into the Goal 5 riparian inventory 
for the City and will result in an overall cost savings.  The ESA Response Plan 
inventory is focused on evaluating the condition of subject streams as fish 
habitat.  Except as they affect fish habitat, the analysis will not consider other 
riparian functions or related Goal 5 issues such as the adjoining impact areas 
and areas where the inventory corridor begins at the top-of-bank.  These will 
need to be done as a supplemental (second stage) analysis.  To provide 
consistency with other inventory work that will be done for upland wildlife 
habitat areas and tree groves, there will need to be some additional data 
gathered regarding these resources.  In addition, the ESA inventory will not be 
documenting factors such as public ownership and areas with restoration 
potential.  To address these issues, fieldwork and aerial photo interpretation 
will be needed. 

 
The cost for the additional analysis will be approximately $30,000.  These 
costs can be reduced by using the City GIS services rather than using 
consultant services.  Given the additional analysis, riparian inventory costs are 
approximately $2,700 per mile of stream. 

 
The ESA Response Plan inventory did not document Jackson and Frazier 
creeks upstream from the wetlands, nor did the plan address intermittent 
streams. The inventory corridor along the intermittent streams will vary 
depending on the acreage of the drainage basin. The same type of fieldwork, 
aerial photo interpretation, and mapping must be completed for each reach. 
The narrower width of the corridor for intermittent streams will results in 
slightly less mapping work. Some savings for intermittent streams will result 
because fish habitat in these areas will not need to be assessed. Given this, 
inventory costs for intermittent streams are estimated at $2,400 per mile. It is 
estimated that there are approximately 15 miles of intermittent streams to be 
inventoried. It is estimated that approximately 7 miles of streams will need to 
be inventoried to complete the riparian inventory work for Jackson and 
Frazier creeks.  

 
Costs are summarized below: 
Additional analysis for ESA Response Plan Inventory:  $30,000. 
Intermittent streams:  $36,000. 
Jackson and Frazier creeks:  $19,000. 
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b. Schedule—The schedule is partially based on the time needed to complete the 
LWI. The riparian inventory fieldwork would be completed in the first four 
months of the process. A draft report would be completed in an additional two 
months. The final report would incorporate revisions and require two months. 
Total time needed for the riparian inventory and assessment is approximately 
eight months. If the Jackson-Frazier and Squaw Creek areas are conducted 
independently, the inventory for these two areas could be completed in six 
months.  

 
3. Lands abutting rivers:  Budget and Schedule 

 
a. Budget—The budget for inventorying and assessing these properties is 

included as part of the cost of conducting the riparian inventory and 
assessment. There is no added cost to address the lands abutting the 
Willamette and Marys rivers. 

 
b. Schedule—The schedule is dependent upon the schedule for the riparian 

inventory. If the riparian inventory is completed as part of the LWI, the 
inventory and assessment process will take approximately one year. If done 
independently of the LWI, the inventory and assessment could be completed 
in as little as four months. 

 
4. Wetlands: Budget and Schedule 

 
a. Budget—The City has completed LWIs for the Jackson-Frazier Creek 

drainage basin (2,707 acres) and the Squaw Creek drainage basin (2,351 
acres). The remaining 13,000 acres within the UGB have not been 
systematically inventoried for wetlands. This area includes the Sequoia Creek, 
Dixon Creek, Oak Creek, and Marys River drainage basins, and the area 
adjacent to the Willamette River. 
 
The Sequoia Creek and Dixon Creek drainage basins are highly developed. 
Because of the development, there may be few wetlands in these drainages 
that meet the minimum size requirement (0.5 acre) for mapping and analysis 
in an LWI. There may be many wetlands in the upper parts of the Oak Creek 
drainage basin. 

 
Wetlands have been delineated outside the inventory areas (for example, the 
delineations that were performed for the Townhomes at Timberhill and The 
Park at Timberhill). Those delineations are available at the Oregon Division of 
State Lands (DSL). They could be incorporated into the larger inventory of 
the Corvallis wetlands. 

 
Completing an LWI on all remaining lands within the City UGB would entail 
a preliminary analysis of aerial photographs, soil surveys, National Wetland 
Inventory (NWI) maps, and other resources. This preliminary work would be 
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followed by on-the-ground inspection of all sites that appear to have wetlands 
larger than 0.5 acre. Those wetlands would be mapped, documented, and 
evaluated for significance using the Oregon Freshwater Wetland Assessment 
Methodology (OFWAM). 

 
The effort required to finish inventorying wetlands in the City UGB would be 
dependent on the actual number of wetlands that remain to be inventoried, the 
total area remaining to be inventoried and the number of wetland sites to 
which physical access is granted. Based on similar inventories in other 
jurisdictions, it will cost approximately $70,000 to complete an LWI for the 
remaining un-inventoried lands within the UGB. The City may want to update 
inventories in the Squaw Creek and Jackson-Frazier watersheds. To update 
these inventories, it is estimated an additional $25,000 may be necessary. Note 
that some new fieldwork will be needed in these drainage basins to complete 
other natural feature inventories-intermittent streams and riparian areas in 
particular. 
 

b. Schedule—An LWI and significance analysis of this scale takes 
approximately one year to complete. Depending on DSL workload, the review 
process can take from two to six months. Longer review processes extend the 
time frame for completion of the inventory. The process should begin in the 
late fall or early winter so that field inventory work can occur in the spring 
when wetland plants are blooming. 
 

5. Floodplains: Budget and Schedule 
 
a. Budget—The budget estimate assumes that the new floodplain maps are 

primarily a mapping exercise using existing City data regarding topography 
and floodplain elevation.  Based on this, it is estimated that new maps could 
be prepared for $4,000 to $6,000.  Employing a hydrological engineer to 
check the mapping could add an additional $6,000 to $10,000.  Total cost is 
estimated at $10,000 to $16,000.   
 

b. Schedule—The schedule for floodplain mapping is four months. 
 

6. Groundwater and Aquifer Recharge Areas:  Budget and Schedule 
 
a. Budget—City staff will compile documents and existing maps of 

groundwater and aquifer recharge areas.  Maps will be digitized and included 
in the geographic information system.  If outside consultants are used, 
documentation and digitizing could cost $4,000 to $10,000. 

 
b. Schedule—The schedule is not dependent on any other work.  Four months 

should be allocated to complete the work. 
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C. Hillside and Middle Ground Natural Features 
 

1. Slope Hazards/Geologic Hazards/Fault Line 
 
a. Budget—Documenting slope hazards, geologic hazards, and the location of 

the Corvallis fault line is primarily a mapping exercise.  Most of the data is 
already included in the Corvallis GIS database.  The work involves checking 
source maps and digitizing new information that hasn't been included in the 
database.  Estimated costs to integrate the mapping information into the 
Corvallis GIS system are $3,000 to $6,000.  A qualified geologist may be 
consulted to verify the data and to check maps.  Costs for this service could 
range from $3,000 to $6,000.  Total cost is estimated at $6,000 to $12,000.  
Cost savings could occur by the City staff doing the mapping.  A qualified 
geologist may need to be consulted to map the debris flow channels.  The total 
cost is estimated to be $10,000 to $20,000 

 
b. Schedule—Mapping and verification should take approximately two months.  

This work can occur independent of other inventory and analysis work. 
 

2. Wildfire Hazards 
 
a. Budget—Wildfire hazard documentation will require analysis of slope and 

vegetation maps.  This work can be accomplished with GIS data and some 
field investigation.   Mapping is estimated at $5,000 to $8,000.  Field 
checking should be done after initial maps are prepared.  Field checks should 
be done by fire department official or another individual experienced in 
assessing wildfire hazards.  Field investigation could range from $3,000 to 
$6,000.   Total cost is estimated to be between $8,000 and $14,000.  

 
b. Schedule—The wildfire assessment must occur after other vegetation 

inventories and analysis are completed.  Current vegetation mapping will be 
updated as wildlife habitat inventories and tree grove inventories are prepared.  
The time frame for wildfire hazard assessment is three months following the 
completion of the other work. 

 
3. Significant Vegetation and Wildlife Habitat 

 
Budget—In addition to fieldwork, the inventory and analysis of significant 
vegetation and wildlife habitat includes review and analysis of the Oregon 
Natural Heritage Plan (ONHP) or Oregon Natural Heritage Program data.  
Preliminary analysis and mapping of ONHP data is estimated at $10,000.  
This will help provide a detailed listing of particular species that biologists 
should look for while conducting field work.  The primary technique for the 
inventory will be the wildlife habitat assessment (WHA) methodology.  The 
inventory will document all upland wildlife habitats.  Riparian habitat will be  
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documented as part of the riparian inventory.  As with other inventories, the 
number of sites inventoried influences the cost.   

 
For the inventory of tree groves, it was estimated that there are approximately 
80 groves of trees greater than two acres in size within the Corvallis UGB.  
Based on a rough estimate, approximately 25% of these groves are small and 
surrounded by urban development.  This leaves approximately 60 sites that 
may need to be inventoried for their wildlife habitat potential.  Some of these 
sites will be lumped with others but some non-forested sites will also be 
documented.  For these reasons, it is assumed that 60 sites will be 
documented.   

 
It is estimated that inventory and documentation work will cost approximately 
$400 per site or $24,000.  Total costs are estimated below: 

 
Inventory and documentation   $24,000 
Public meetings    $12,000 
Report preparation   $ 8,000 
Contingency    $ 6,000 
Total costs     $50,000 

 
a. Schedule—The schedule is somewhat flexible but it should occur before the 

wildfire hazard inventory and should occur during spring or summer.  Some 
plant species can only be identified during their blooming period in the spring.  
The time period for completion is eight months. 

 
4.  Scenic Areas  
 

a. Budget—The budget for conducting the scenic area inventory and analysis is 
highly dependent on the public involvement process identified.  At a 
minimum, the process will require a series of meetings with the Open Space 
Advisory Committee and at least one public meeting.  It is assumed that four 
to five meetings with the committee will be needed.  Site documentation and 
mapping will be another key component of the work.  Based on these 
assumptions, the budget is estimated to be between $20,000 and $30,000. 

 
b. Schedule—The time frame for conducting the scenic area inventory and 

analysis is independent of other inventory work.  The schedule is dependent 
upon the level of public involvement in the process.  It is assumed work can 
be completed in a four to six month time frame. 
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D. City-wide Natural Features  
 

1. Landmark Trees 
 

a. Budget—The process outlined for landmark trees is primarily a nomination 
process. Assuming 50 trees or clusters of trees are nominated, documentation 
and verification must still occur. The nomination process could place the 
burden of collecting information on the person making the nomination. This 
could reduce some costs, but in most cases members of the general public will 
not have the background or qualifications to document the age of a tree. The 
budget for the Landmark Tree inventory assumes consultants are used to 
develop the list of significant trees. The budget estimate follows: 

 
Nomination workshops - $3,000 
Research for 50 sites - $12,000-15,000 
Significance analysis report - $4,000 
Public meeting and revisions - $3,000 
Contingency - $3,000 
Total: $25,000-28,000 
 
Note: If consulting services were focused only on the research component, 
costs could be reduced significantly. 
 

b. Schedule—The schedule for the Landmark Tree inventory is flexible but it 
will be easier to complete inventory work in the late spring, summer, or early 
fall when leaves are on the trees. The time frame for the study is four months. 

 
2. Street Trees:  Budget and Schedule 

 
a. Budget—City staff periodically updates the street tree inventory.  No 

additional costs are anticipated. 
 

3. Tree Groves 
 
The budget and schedule for inventory and analysis of tree groves is dependent 
upon the number of resources identified and the initial parameters set forth for the 
inventory. If the base size for inventorying groves is small (i.e., less than 2 acres), 
costs increase because of the higher number of smaller clusters of trees. It is 
assumed that groves of trees within wildlife habitat areas and riparian areas will 
be inventoried and documented for their wildlife and riparian functions.  The tree 
grove inventory is intended to document tree groves outside of these areas and 
will focus on scenic and aesthetic functions.  It is also appropriate to apply the 
scenic and aesthetic criteria to any grove within wildlife or riparian areas if the 
area is not significant under wildlife or riparian criteria. 
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a. Budget—Two budgets are provided.  One assumes groves over 1/2 acre in 
size are inventoried.  The second assumes only groves over two acres in size 
are inventoried.  It is assumed consultants are used for the work.  The numbers 
of sites to be inventoried were estimated from aerial photographs and exclude 
riparian corridors.  It is assumed riparian corridors will be inventoried and 
documented as part of the riparian inventory.  The estimated cost for 
documenting each tree grove is $300.  This includes time for aerial photo 
analysis, site inspection, and documentation. 

 
½-Acre Groves 
Public Workshops/Public Involvement - $10,000 
Aerial photo and site analysis - 100 sites - $30,000 
Significance analysis and report - $10,000 
Contingency - $10,000 
Total:  $60,000 
 
2-Acre Groves 
Public Workshops/Public Involvement - $6,000 
Aerial photo and site analysis - 40 sites - $12,000 
Significance analysis and report - $5,000 
Contingency - $5,000 
Total:  $28,000 
 

b. Schedule—As with the Landmark Tree inventory, the schedule for the Tree 
Grove inventory is flexible but it will be easier to complete inventory work in 
the late spring, summer, or earlier fall when leaves are on the trees.  The time 
frame for the study is six to twelve months. 

 
3. Archaeological Sites 
 

a. Budget—Costs for an archaeological map can vary greatly depending on the 
level of detail requested. We anticipated that Oregon State University 
archeologists and their students can be involved, thus helping to reduce costs. 
A general overview of source information should cost approximately $10,000 
to $15,000. The level of detail desired is a policy decision of the City and is 
not mandated by Goal 5 or other statewide goals. 

 
b. Schedule—A general overview could be conducted over a two to four month 

period. A larger study would require six months to a year.  The timing of this 
work is not highly dependent on the other inventories. 

 
4. Other Trees and Shrubs 

 
a. Budget—Other trees and shrubs will be documented as part of the 

development review process.  No additional funds are required. 
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c. Schedule—The work is ongoing as part of the development review process. 
 

5. Corvallis Fault and Soils Subject to Liquefaction 
 

a. Budget—The costs are included in the budget under Hillside and Middle 
Ground Natural Features item 1. Slope Hazards/Geologic Hazards/Fault Line. 

 
b. Schedule— The work would be completed within the time frame for Slope 

Hazards/Geologic Hazards/Fault Line.  
 

E. Budget Summary  
 
The budget range for all proposed inventory work is $326,000 to $446,000.  This 
number does not reflect any cost savings that may be gained if the tree grove 
inventory and wildlife habitat inventory occur at the same time.  By combining these 
efforts, costs could be reduced by approximately 25%.  The budget is summarized in 
the following table. 
 
Natural Features Inventory and Significance Determination Budget 

Natural Feature Budget 

Water Related Resources 
- Perennial streams and intermittent streams $0 - $11,000 
- Riparian resources $85,0001 
- Lands adjacent to the rivers NA 
- Wetlands $70,000 - $95,000 
- Floodplains $10,000 - $16,000 
- Groundwater and aquifer recharge $4,000 – $10,000 
Hillside and Middle Ground Resources 
- Higher elevation stream corridors NA 
- Slope hazard and geologic hazard $16,000 - $32,000 
- Wildfire hazard $8,000 – $14,000 
- Vegetation and wildlife habitat $50,0002 
- Scenic areas $20,000 - $30,000 
City-wide Resources 
- Landmark trees $25,000 - $28,000 
- Street trees $0 
- Tree groves $28,000 - $60,000 
- Other trees and shrubs $0 
- Archaeological resources $10,000 - $15,000 
- Corvallis Fault and Soils Subject to Liquefaction NA 

Total $326,000 - $446,000 
1 includes wildlife habitat analysis 
2 upland resources only
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City of Corvallis 
Significant Natural Features 

Glossary of Terms 
 
 
Archaeological Resources: Those districts, sites, buildings, structures, and artifacts that 
possess material evidence of human life and culture of the prehistoric and historic past.6 
 
Base Flow: The portion of stream flow that is not runoff and results from seepage of 
water from the ground into a channel slowly over time; the primary source of running 
water in a stream during dry weather.1 
 
Biological Diversity: The genetic variation and the abundance and variety of microbial, 
plant, and animal life, the range of ecological functions, and the physical processes at any 
local or landscape scale.3 
 
Buffer: A variable-width area maintained with natural vegetation between a pollutant 
source and a water body that provides natural filtration and other forms of protection.1 
 
Buffer Zone: A designated transitional area around a stream, lake, or wetland left in a 
natural, usually vegetated, state so as to protect the water body from runoff pollution. 
Development is often restricted or prohibited in a buffer zone.1 
 
Conflicting Use: A land use or other activity reasonably and customarily subject to land 
use regulations that could adversely affect a significant Goal 5 resource.5 
 
Conserve: To manage in a manner that avoids wasteful or destructive uses and provides 
for future availability.6 
 
Critical Habitat: The specific areas within (or outside) the geographical area occupied 
by the species at the time it is listed, on which are found those physical or biological 
features essential to the conservation of the species and that may require special 
management considerations or protection. 
 
Develop: To bring about growth or availability, to construct or alter a structure, to make a 
physical change in the use or appearance of land, to divide land into parcels, or to create 
or terminate rights to access.6 
 
Diversity: The variety of natural, environmental, economic, and social resources, values, 
benefits, and activities.6 
 
Ecosystem: The living and non-living components of the environment which interact or 
function together, including plant and animal organisms, the physical environment, and 
the energy systems in which they exist. All the components of an ecosystem are 
interrelated.6 
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Endangered: A species in danger of becoming extinct within the foreseeable future 
throughout all or a significant portion of its range. 
 
ESA: Endangered Species Act - A 1973 law passed by Congress with the stated purpose 
of conserving both the ecosystems upon which endangered and threatened species 
depend, and the endangered and threatened species themselves. 
 
ESA Section 4 (d): The section of the Endangered Species Act that allows regulatory 
agencies to limit certain activities from the “take” provisions of Section 10. 
 
ESEE Analysis: An analysis of economic, social, environmental, and energy 
consequences. 
 
ESEE Consequences: The positive and negative economic, social, environmental, and 
energy (ESEE) consequences that could result from a decision to allow, limit, or prohibit 
a conflicting use.5 
 
Field-Verify, or Field Verification: To walk over and/or visually check an area to make 
a wetland determination and a wetlands map. This may or may not include collecting 
sample plot data.2 
 
Fill: The placement by man of sand, sediment, or other material, usually in submerged 
lands or wetlands, to create new uplands or raise the elevation of land.6 
 
Floodfringe: The area of the floodplain lying outside the floodway but subject to 
periodic inundation from flooding.6 
 
Floodplain: Either a natural feature or a statistically-derived area adjacent to a stream or 
river where water from the stream or river overflows its banks at some frequency during 
extreme storm events.1 Also, the area adjoining a stream, tidal estuary, or coast that is 
subject to regional flooding.6 
 
Flood, Regional (100-Year): A standard statistical calculation used by engineers to 
determine the probability of severe flooding. It represents the largest flood that has a one-
percent chance of occurring in an area in any one year as a result of periods of higher-
than-normal rainfall or streamflows, extremely high tides, high winds, rapid snowmelt, 
natural stream blockages, tsunamis, or combinations thereof.6 
 
1.0-Foot Floodway: The normal stream channel and that adjoining area of the natural 
floodplain needed to convey the waters of a regional flood while causing less than one 
foot increase in upstream flood elevations.6 
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1.0-Foot Floodway Illustration 
 
 
 
 
 
 
 
 
 
 
 
 
 
0.2-Foot Floodway:  The normal stream channel and that adjoining area of the natural 
floodplain needed to convey the waters of a regional flood while causing less than 0.2-
foot increase in upstream flood elevations.6 
 

0.2-Foot Floodway Illustration 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Function: A characteristic action or role provided by a resource. In the case of riparian 
areas, functions would include water quality, thermal regulation, flood management, and 
wildlife habitat.7 
 
Goal 5 Resources: Goal 5 requires that the following resources be inventoried: Riparian 
Corridors, including water and riparian areas and fish habitat; Wetlands; Wildlife Habitat; 
Federal Wild and Scenic Rivers; State Scenic Waterways; Groundwater Resources; 
Approved Oregon Recreation Trails; Natural Areas; Wilderness Areas; Mineral and 
Aggregate Resources; Energy Sources; and Cultural Areas. The Goal encourages 
inventories of the following resources: Historic Resources, Open Space, Scenic Views 
and Sites. 
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Groundwater: Water that flows below the ground surface through saturated soil, glacial 
deposits, or rock.1 
 
Headwaters: A tributary stream located in the upper watershed.7 
 
Hydrologic: Relating to the occurrence and properties of water. Hydrologic hazards 
include flooding (the rise of water) as well as hydraulic hazards associated with the 
movement of water.6 
 
Hydrology: The science addressing the properties, distribution, and circulation of water 
across the landscape, through the ground, and in the atmosphere.1 
 
Impact: The consequences of a course of action; effect of a goal, guideline, plan, or 
decision.6 
 
Impact area: A geographic area within which conflicting uses could adversely affect a 
significant Goal 5 resource.6 
 
Impervious surface: A surface that cannot be penetrated by water, such as pavement, 
rock, or a rooftop, and thereby prevents infiltration and generates runoff.1 
 
Indicator: The soil, vegetation, and hydrologic characteristics or other field evidence that 
indicate wetlands are present.2 
 
Inventory: A survey, map, or description of one or more resource sites that is prepared 
by a local government, state or federal agency, private citizen, or other organization and 
that includes information about the resource values and features associated with such 
sites. As a verb, "inventory" means to collect, prepare, compile, or refine information 
about one or more resource sites.5 
 
Local Wetland Inventory (LWI): A systematic survey of an area to identify, classify, 
and map the approximate boundaries of wetlands, and that includes the supporting 
documentation required by OAR 141-086-0200.2 
 
Maintain: Support, keep, and continue in an existing state or condition without decline.6 
 
Mitigation: The creation, restoration, or enhancement of a resource area to compensate 
for resource functions impacted by development. 
 
MRCI Limits: Municipal, Residential, Commercial, and Industrial Limits – The limits 
established that will allow development and other activities to occur under Section 4 of 
the ESA. 
 
Offsite Determination: A wetland determination conducted without field verification 
using NWI maps, soils maps, and aerial photographs.2 
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Potential Tree Height (PTH): The potential height of a mature tree for a particular 
location. PTH is determined by climate, geology, hydrology, and landscape position. 
 
Perennial Stream: A continuously flowing stream.7 
 
Planning Area: The air, land, and water resources within the jurisdiction of a 
governmental agency.6 
 
Preserve: To save from change or loss and reserve for a special purpose.6 
 
Program, or Program to Achieve the Goal: A plan or course of proceedings and action 
either to prohibit, limit, or allow uses that conflict with significant Goal 5 resources, 
adopted as part of the comprehensive plan and land use regulations (e.g., zoning 
standards, easements, cluster developments, preferential assessments, or acquisition of 
land or development rights).5 
 
Protect: When applied to an individual resource site, protect means to limit or prohibit 
uses that conflict with a significant resource. When applied to a resource category, 
"protect" means to develop a program consistent with this division.5 
 
Reach: A segment of a riparian area with relatively homogenous physical characteristics. 
Its length parallel to the water resource can be determined by major changes in vegetation 
type or slope, or by changes in land use.7 
 
Resource Category: Any one of the cultural or natural resource groups listed in Goal 5.5 
 
Resource List: The description, maps, and other information about significant Goal 5 
resource sites within a jurisdiction adopted by a local government as a part of the 
comprehensive plan or as a land use regulation. An adopted "plan inventory" is a resource 
list.5 
 
Resource Site, or Site: A particular area where resources are located. A site may consist 
of a parcel or lot or portion thereof, or may include an area consisting of two or more 
contiguous lots or parcels.5 
 
Riparian Area: The ground along a "water of the state" where the vegetation and 
microclimate are influenced by year-round or seasonal water, associated high water 
tables, and soils which exhibit some wetness characteristics.4 
 
Riparian Corridor: A Goal 5 resource that includes the water areas, fish habitat, riparian 
areas, and wetlands within the riparian corridor boundary.7 
 
Riparian Management Area: An area along each side of specified "waters of the state" 
within which vegetation retention and special management practices are required for the 
protection of water quality, hydrologic functions, and fish and wildlife habitat.4 
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Runoff: Water from rainfall or snowmelt or otherwise discharged that flows across the 
ground surface instead of infiltrating the ground.1 
 
Safe Harbor: An optional course of action that satisfies certain requirements under the 
standard Goal 5 process. Local governments may follow safe harbor requirements rather 
than addressing certain requirements in the standard Goal 5 process. For example, a 
jurisdiction may choose to identify "significant" riparian corridors using the safe harbor 
criteria under OAR 660-023-0090(5) rather than follow the general requirements for 
determining "significance" in the standard Goal 5 process under OAR 660-023-0030(4). 
Similarly, a jurisdiction may adopt a wetlands ordinance that meets the requirements of 
OAR 660-023-0100(4)(b) in lieu of following the ESEE decision process.5 
 
Sample Plot: A specific area on the ground where soils, vegetation, and hydrologic data 
are recorded on a field data form in order to make a wetland determination.2 
 
Significant Habitat Areas: A land or water area where sustaining the natural resource 
characteristics is important or essential to the production and maintenance of aquatic life 
or wildlife populations.6 
 
Social consequences: The tangible and intangible effects upon people and their 
relationships with the community in which they live resulting from a particular action or 
decision.6 
 
Statewide Wetlands Inventory (SWI): An inventory that contains the location, wetland 
types, and approximate boundaries of wetlands in the State of Oregon. This inventory is 
continually revised as additional information is received or obtained by the Oregon 
Division of State Lands.2 
 
Stormwater: Water derived from a storm event or conveyed through a storm sewer 
system.1 
 
Stream: A watercourse created by natural processes, or one that would be in a natural 
state if it were not for human-caused alterations.2 
 
Surface Water: Water that flows across the land surface or in channels, or that is 
contained in depressions on the land surface (e.g., runoff, ponds, lakes, rivers, and 
streams).1 
 
Take: To harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect an 
endangered or threatened species. Take also has been applied to critical habitat. 
 
Threatened: A species in danger of becoming endangered within the foreseeable future 
throughout all or a significant portion of its range. 
 
Threatened and Endangered Species: Those species that have undergone the petition 
and review process and have been deemed necessary for listing under the ESA. 
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Top of Bank: Topographical break at the top of the streambank; point at which 
floodwater leaves the channel.7 
 
Watershed: The land area, or catchment, that contributes water to a specific water body. 
All the rain or snow that falls within this area flows to the water bodies as surface runoff, 
in tributary streams, or as groundwater.1 
 
Wetland Boundary: A line marked on a map that identifies the approximate 
wetland/non-wetland boundary.2 
 
Wetland Delineation: A determination of wetland presence that includes marking the 
wetland boundaries on the ground and/or on a detailed map prepared by professional land 
survey or similar accurate methods.2 
 
Wetland Determination: The identification of an area as wetland or non-wetland.2 
 
Wetlands: Those areas that are inundated or saturated by surface or ground water at a 
frequency or duration sufficient to support, and that under normal circumstances do 
support, a prevalence of vegetation typically adapted for life in saturated soil conditions 
(ORS 196.800[16]).2 
 
 

Sources 
 
1. Department of Land Conservation and Development; Department of 
Environmental Quality. 2000. Water quality model code and guidebook. 
 
2. Oregon Administrative Rules 141-086-0200 from Oregon Division of State Lands 
web site 
 
3. Oregon Administrative Rules 629-035-0000 from Oregon Department of Forestry 
web site 
 
4. Oregon Administrative Rules 629-600-0100 from Oregon Department of Forestry 
web site 
 
5. Oregon Administrative Rules 660-023-0000 from Oregon Department of Land  

Conservation and Development web site 
 
6. Oregon Statewide Planning Goals 
 
7. Oregon Division of State Lands, 1998. Urban riparian inventory and assessment 
guide 
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Acronyms 
 
 
BA – Biological Assessment 
COE – U.S. Army Corps of Engineers 
DEQ – Oregon Department of Environmental Quality 
DLCD – Oregon Department of Land Conservation and Development 
DOGAMI – Oregon Department of Geology and Mineral Industries 
DSL – Oregon Division of State Lands 
EA – Environmental Assessment 
EIS – Environmental Impact Statement 
EPA – U.S. Environmental Protection Agency 
ESEE – Economic, Social, Environmental, and Energy 
ESA – Endangered Species Act 
FEMA – Federal Emergency Management Agency 
GWEB – Governor's Watershed Enhancement Board 
HCP – Habitat Conservation Plan 
LCDC – Land Conservation and Development Commission 
LWD – Large Woody Debris 
LWI – Local Wetlands Inventory 
MRCI – Municipal, Residential, Commercial, and Industrial  
NEPA – National Environmental Protection Act 
NHAC – Natural Heritage Advisory Council 
NRCS – National Resource Conservation Service 
NMFS – National Marine Fisheries Service 
NWI – National Wetlands Inventory 
OAR – Oregon Administrative Rules 
ODF – Oregon Department of Forestry 
ODFW – Oregon Department of Fish and Wildlife 
ORS – Oregon Revised Statutes 
OWRC – Oregon Water Resources Commission 
PTH – Potential Tree Height 
SHPO – Oregon State Historic Preservation Office 
SWI – State Wetlands Inventory 
UGB – Urban Growth Boundary 
USFWS – U.S. Fish and Wildlife Service 
USGS – U.S. Geological Service 
WRD – Oregon Water Resource Department 
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APPENDIX B 
The Riparian Area Inventory and Assessment Process 

 
A. INTRODUCTION 

 
Riparian areas provide a range of functions, including fish habitat, stream bank stability, 
flood management, water quality, microclimate moderation, and wildlife habitat. Each 
function contributes to the overall value of a riparian area, therefore all of the functions 
should be considered when evaluating community benefit of riparian areas. 
 
To complete the Goal 5 inventory and significance criteria ranking analysis for riparian 
areas in Corvallis (City), a two-stage process is proposed. The first stage will rely entirely 
on the inventory and assessment being conducted as part of the City's Endangered 
Species Act (ESA) Response Plan (ESA Inventory). This work is in process and focuses 
on how well riparian areas function as fish habitat. The first phase (the ESA Inventory) is 
an inventory of the streams and the riparian corridor along the Willamette and Marys 
rivers and the perennial portions of four major streams. It includes the riparian corridor as 
measured 200 feet from the edges of the Willamette River and the Marys River. The ESA 
Inventory also includes the area as measured 200 feet from the centerlines of Dixon 
Creek, Squaw Creek, Sequoia Creek and Oak Creek. (Jackson and Frazier creeks were 
not included because they do not directly connect to the rivers.)  
 
The second stage builds upon the ESA Inventory both in terms of the information 
gathered and the geographic areas that are inventoried.  The inventory process will 
determine how well the riparian areas are functioning in terms of additional factors such 
as flood management, water quality, wildlife habitat, aesthetic, educational and 
recreational functions.  The second phase will include information on development and 
ownership patterns.  
 
The second phase expands the geographic areas to be inventoried.  The additional areas 
include the Willamette and Marys Rivers, other perennial streams, intermittent streams, 
and adjoining locally significant wetlands.  (However, the detailed fish habitat inventory 
methods included in the ESA Inventory will not be gathered for all intermittent streams.) 
 
The Riparian Inventory Corridor can be defined as, and includes, the following areas: 
 
• Along ESA streams and other perennial streams, the Riparian Inventory Corridor is 

the area within 200 feet of the centerline of the streams. 
• Along the Willamette River and Marys River, where streams are associated with 

locally significant wetlands (LSW), and/or where the stream channel is braided, the 
Riparian Inventory Corridor is the area within 200 feet of the top-of-bank of the river 
or stream or outer edge of the wetland or the braided channel. 
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Along Intermittent streams, the Riparian Inventory Corridor is defined as follows: 
 

Drainage Basin Inventory Corridor (from centerline) 

160 acres and greater 200 feet 
80+ - 160 acres 150 feet 

20 - 80 acres 100 feet 
less than 20 acres 50 feet 

 
 
Following collection of inventory data, an assessment will be conducted to determine 
how well the riparian areas are functioning. This appendix initially describes the 
inventory process and then addresses the assessment process. 
 

B. RIPARIAN INVENTORY 
 
1. Inventory Overview 

 
Stage I, the riparian assessment portion of the ESA Response Plan, is being 
completed by analysis of aerial photographs, and fieldwork in selected locations. 
Vegetation types and land uses are being mapped within a 200-foot-wide corridor on 
both sides of each stream center line. The condition of each stream reach is being 
analyzed to determine whether it is functioning properly. The following factors are 
being considered: land use, infrastructure/structure impingement, in-channel 
alteration, large woody debris (LWD) recruitment potential, and shade potential 
(temperature regulation). 
 
The second stage of the riparian assessment will examine flood management, water 
quality, and wildlife habitat functions. These functions add to the overall importance 
of a riparian area. The process used to conduct this portion of the inventory and 
assessment will be based on a modified version of the Urban Riparian Inventory and 
Assessment Guide (Guide) produced by the Oregon Division of State Lands (DSL) 
and GIS analysis of the riparian inventory produced by the ESA Response project.  
 

2. Urban Riparian Inventory and Assessment Guide as Modified 
 
The Urban Riparian Inventory and Assessment Guide (Pacific Habitat Services, 1998; 
Riparian Guide) was developed by DSL. It focuses on the quality of the functional 
values of the riparian corridors with respect to Goal 5 natural resources. These 
include wildlife habitat (including fish habitat factors), water quality, flood 
management, thermal regulation (primarily a fish habitat factor) and aesthetic, 
educational and recreational functions. The Riparian Guide, with modifications, will 
be used to assess these riparian functions. Stream character and the fish habitat 
function of riparian areas will be assessed by the methodology developed as part of 
the City's ESA Response Plan. 
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The modifications to the Riparian Guide address how different types of vegetation 
affect water quality and how wildlife habitat areas are assessed. The process will 
document existing riparian resource width based on potential tree height1 with 
modifications to include any adjacent areas that enhance the functional benefit of the 
riparian area. For example, wetlands adjacent to a stream provide additional water 
quality, wildlife habitat, and flood management functions; therefore, riparian resource 
width may be measured from the upland edge of the wetland. In addition, the riparian 
boundary may need to encompass adjacent steep slopes, and floodplains that extend 
beyond the potential tree height width. 
 

3. Reach Descriptions 
 
The assessment will begin with a detailed breakdown of riparian habitat 
features/conditions for each of the streams in Corvallis. It is anticipated that, for 
instance, habitat conditions will be different for Dixon Creek and the Willamette 
River. The breakdown into specific elements will follow, along with conditions for 
establishing degraded, at risk, and properly functioning conditions, and the pathways 
for arriving at those conditions. 
 
Information needs to be gathered and processed at easily understood levels of spatial 
scale. Therefore, the initial scale for collecting and quantifying information will be by 
stream basin. Reach designations initially will utilize the format presented in the 
Corvallis Stormwater Master Plan. The Marys River will be dealt with in a similar 
fashion; however, reach designations will be made using stream geomorphic features. 
The Willamette River will be treated slightly differently, because Corvallis has 
responsibility only for the section bounded by the urban growth boundary (UGB). 
 
Some functional analyses will require no further subdivision. If appropriate for the 
desired analysis, the next step will be to subdivide the stream basins into upper, 
middle, and lower, depending on stream gradient. These divisions may be further 
subdivided into more detailed analysis reaches based on road crossings, vegetation, 
and land use. 
 

4. Riparian Inventory 
 
The study area map will be divided into hydrologic sub-basins and riparian reaches. 
Each riparian reach will receive a unique code identifying the sub-basin name and the 
position along the stream. 
 
Vegetation types and land uses within a 200-foot-wide corridor on either side of the 
stream center of the Willamette River, Marys River, Dixon Creek, Sequoia Creek, 
Squaw Creek and Oak Creek are being inventoried as part of the ESA Response 
riparian inventory, described below in (5.). Field inventory work is now being 

                                                
1 Estimates of tree height will be based on tables included in the ”Urban Riparian Inventory and 
Assessment Guide.” 
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conducted as outlined in the Riparian Guide to document functions within riparian 
areas. This work will be augmented by GIS analysis of the inventory map. 
 

5. Photo Interpretation and Mapping 
 
This process is designed to produce an inventory of riparian conditions that can be 
used to assess how well the reach is functioning.  Each riparian area of the City will 
be assessed using the aerial photo-based criteria described below. Functions that 
cannot be determined from the aerial photographs will be documented during the field 
assessment. The following are the assumptions and attributes for the aerial photo 
interpretation and mapping to conduct the inventory. 
 
Assumptions/Rationale 

 
• Create units that could facilitate further divisions at a later time. 
• Create units to match zoning districts. 
• Create units that have significance related to salmonid and aquatic habitat. 
• Model final riparian condition ratings toward ratings used by the National Marine 

Fisheries Service (NMFS) for salmonid habitat, for example, functional, non-
functional, at risk. 

 
Map Unit Delineations and Polygon Attributes 
 
• Riparian reaches will be mapped as polygons. 
• Vegetation type and development statuses are the formative elements for polygon 

attributes. 
• Coding for polygon attributes will be based on a riparian classification system 

developed by the National Wetlands Inventory and modified by Shapiro and 
Associates, Inc. (SHAPIRO) for use in urban areas. 

• Aerial photographs from the City to further break down riparian/stream reach 
polygons by habitat component descriptors (see Habitat Component Descriptors 
in the RCA tables); the final polygon layer will be a Riparian Condition 
Assessment Map. 

• A manuscript of map unit attributes and scoring ratings will be created using a 
working map. 

• City will incorporate the manuscript into a Geographic Information System (GIS) 
layer as an associated .dbf file. 

 
6. Riparian Area Width 

 
The riparian inventory will generally be conducted within the Riparian Inventory 
Corridor.  Wider inventory areas may be mapped when riparian functions are 
influenced by adjacent wetlands, slopes, or floodplains. In these cases, the inventoried 
riparian area may include the 100-year floodplain or slopes greater than 25%. 
Dependent of the outcome of the analysis, the final mapped riparian area may be 
based on potential tree height, as prescribed in the Riparian Guide.  
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7. Riparian Functions 
 
A variety of factors contribute to the proper functioning of riparian areas. These 
include buffer widths, continuity, structure sufficient to provide streambank erosion 
protection, large woody debris, filtration of overland flow, and shading. Densely 
vegetated riparian areas act as filters for contaminants and nutrients, as well as 
infiltration areas to regulate flows. Riparian areas also provide large woody debris, an 
important contributor to instream habitat structure and formation, and shade for the 
adjacent stream. They help to prevent bank failure and create instream bank cover for 
fish. 
 
Riparian value is determined based on a number of different riparian functions. 
Riparian areas may serve to provide habitat elements, in the form of shade and large 
woody debris, to fish. They act as wildlife habitat, thermal regulators, and 
contaminant filters. They also may have an aesthetic component. Each riparian 
function is described below. 
 
a. Water Quality 

 
Contaminants not only include pollutants, but also sediments, nutrients, and 
streambank erosion. Recent research suggests that a grassy buffer strip may filter 
out contaminants better than woody vegetation, but any vegetation will do this at 
some level. Aside from acting as a filter, vegetation also binds the streambank, 
which reduces erosion. Important elements for this function are vegetation type, 
buffer width, riparian continuity, and slope. 
 

b. Fish Habitat 
 
Riparian areas function to preserve or enhance fish habitat by regulating 
temperature, and by filtering contaminants, sediments, and nutrients. Temperature 
plays a critical role in the regulation of fish physiological function. The Clean 
Water Act sets temperature limits for cold-water fish species (e.g., salmonids). 
The presence of vegetation serves to create cool-water refugia microclimate areas 
that fish use to escape generally warmer temperatures in other portions of the 
stream. Numerous studies have all shown that riparian shade is an important 
factor preventing the warming of streams during periods of summertime low 
flows. This makes this portion of the water quality element more important. 
Riparian areas regulate temperature by shading the stream. Tall conifers perform 
this function best, but, depending on the size of the stream, any woody or even tall 
herbaceous vegetation along the streambank will do this. Elements important to 
this function include vegetation type and height, stream width, stream orientation, 
and stream flow. 
 
In addition to the temperature and contaminant elements mentioned above, 
riparian areas influence fish habitat through vegetation type and securing of the 
streambanks. This reduces the collapsing of the banks, allowing the stream to 



    

City of Corvallis B-6 January 10, 2002 
Natural Features Scoping Project Report  
 

undercut them, which creates fish habitat. This undercut bank habitat also may 
serve as a cool-water refugium. The securing of banks is an under-appreciated 
feature of grassy riparian zones. Prevention of instream erosion and the filtration 
of sediments keep important habitat features, such as spawning gravels and 
rearing pools, from silting in. This prevents mortality of the eggs from anoxia, and 
the maintenance of deeper pools helps to prevent summer mortality. Large woody 
debris serves an important role in stream habitat modification, creating pools and 
other instream habitat features, as well as substrate for invertebrates-potential 
food sources. Important elements in this function include riparian continuity 
(estimated by impingement), which also plays a role in nutrient and habitat inputs 
to the stream, riparian buffer size (as a nutrient source and a source of 
groundwater flow back into the stream), and vegetation type (large woody debris 
and shading).  
 

c. Wildlife Habitat 
 
Wildlife habitat is perhaps the best known of riparian functions. Proximity to 
water, nesting and denning habitat, abundant food sources, and large woody 
debris on the ground for smaller forms, all serve to benefit wildlife species. 
Studies have shown that deciduous forest areas undergoing intermediate levels of 
disturbance, such as occasional tree falls, contain patchy habitat that creates 
species diversity. An open-canopy forest allows a patchy landscape to develop 
providing both arboreal and ground habitat. Size of the habitat plays a critical role 
in this function, but depends on the home range and general population structure 
of the species of interest. Habitat fragmentation serves to limit movements, and, 
by dividing populations into smaller units, to increase the possibility of extinction. 
Species agility, the ability to move, plays an important role in determination of 
patch size. The preservation of movement corridors helps those species that tend 
to disperse over longer distances by maintaining continuity of habitat. Birds and 
insects are less impeded by broken movement corridors, depending upon the size 
and nature of the break. Elements of importance for this function include 
vegetation type (which provides a greater diversity of potential habitat types, food 
sources, and landscapes), riparian buffer width (patch size), riparian continuity 
(corridors), and land-use type. 
 

d. Flood Management 
 
Riparian areas serve as zones to reduce the impact of flooding. Wetland areas, in 
particular, perform a critical function by absorbing flood flow. Woody vegetation 
breaks flow, causing floodwaters to slow. This allows infiltration, which in turn 
raises the groundwater table and extends the critical connection between surface 
and ground waters. Grassy and herbaceous vegetation tend to act as baffles, 
slowing water and causing deposition of sediments and some infiltration into the 
soil. Stream size, riparian buffer size, vegetation type, land use, channel 
alteration, and incision of the channel all serve to determine the capability of a 
riparian area to perform this function. 
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e. Aesthetic, Educational, Environmental, and Recreational Values 
 
Appreciation of riparian areas may take on many forms. It could be visual (in 
which case vegetation type is important), or it could be value-based (which may 
include recreation potential, timber extraction, agriculture, scientific and 
ecological value, education potential, settlement, or transport). This category is so 
subjective that each individual will value the resource differently, producing a 
different array of elements of importance. However, most center on vegetation 
type. 
 

f. Riparian Function Classification by Vegetation Types 
 
Using the tables below, the functional performance of a riparian reach may be 
evaluated by vegetation type.  Vegetation type for each function is listed in order 
of decreasing capability.  These lists are approximate rankings. Riparian function 
is influenced by many factors in addition to vegetation type. 
 

Table 1. Riparian Function by Vegetation Type 

Water Quality Aesthetic 
Values Fish Habitat Wildlife Habitat Flood 

Management 

Meadow Mixed Conifers Hardwood Mixed 
Brush Hardwood Mixed Mixed Hardwood 
Hardwood Conifer Hardwood Conifer Brush 
Mixed Meadow Brush Brush Conifers 
Conifer Brush Meadow Meadow Meadow 
Yard Pasture Pasture Yard Pasture 
Pasture Yard Ag Field Pasture Ag Field 
Ag Field Ag Field Yard Ag Field Yard 
No Veg No Veg No Veg No Veg No Veg 

 
 

C. RIPARIAN ASSESSMENT PROCEDURES 
 
1. Urban Riparian Inventory and Assessment Guide 

 
The Urban Riparian Inventory and Assessment Guide (Guide) was developed by DSL 
in 1998. It provides a process inventorying riparian areas and evaluating riparian 
function. 
 
The Riparian Guide recommends assessment of riparian areas on the basis of reaches, 
or lengths of riparian area that are relatively homogeneous in nature. The evaluator 
has significant discretion in selecting the start and endpoints of reaches to assess. 
 
The Riparian Guide recommends determination of riparian area width based on 
Potential Tree Height (PTH). The riparian area is as wide as the average mature 
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height of the most common tree that grows in the reach. If no trees are present, a 
reference site similar in landscape position to the riparian area is selected and the 
most common tree on the reference site is used. 
 
The Riparian Guide recommends evaluation of four functions for riparian areas: 
water quality, flood management potential, water temperature regulation, and wildlife 
habitat. Each function is evaluated with a set of questions. The answers to the 
questions result in a numerical score. The function is rated as High, Medium, or Low, 
depending on the score. The process does not provide an overall rating for the 
riparian reach; each function is assessed independently of the others. 
 
The Riparian Guide does not address social and economic values such as educational 
value, aesthetic value, or recreational value. Nor does it directly assess the effect the 
riparian area has on in-stream fish habitat, although inferences may be drawn from 
the water quality and temperature regulation function assessments. Typically, riparian 
inventories and assessments are conducted as part of a local wetland inventory. 
 
A slightly modified version of the Riparian Guide will be used to assess functions 
related to water quality, flood management, and wildlife habitat.  For consistency 
with other City inventory work, the wildlife habitat assessment (WHA) method will 
be used in place of the methods outlined in the Riparian Guide. 
 

2. Riparian Condition Assessment (RCA) 
 
The RCA process has been developed by SHAPIRO to integrate ESA inventory 
requirements with the need to conduct a riparian assessment to meet Goal 5 
requirements. The RCA process is an assessment system that results in a score that 
indicates how well the riparian unit being evaluated is functioning as fish habitat. The 
process documents habitat characteristics such as stream size, vegetation type, and the 
degree to which habitat is affected by development.. It provides scores for a set of 
condition modifiers, or factors, that influence fish habitat. 
 
Table 2 outlines the classification system that will be used to label the riparian 
polygons. The information encoded in each polygon classification can be analyzed to 
produce a range of possible scores that can be assigned for the individual fish habitat 
functions. The scores are derived by GIS analysis of the mapped and classified 
polygons. 
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Table 2: Riparian Classification System 

Riparian System Class Subclass 

evergreen (eg) 
deciduous (de) Forested (FO) 

(at least 30% forest canopy) mixed (mx) 
(at least 30% each eg and de) 
evergreen (eg) 
deciduous (de) Shrub-sapling (SS) 

(at least 30% shrub or sapling 
cover, less than 20 feet high) mixed (mx) 

(at least 30% each eg and de) 
agricultural (ag) 
(crops, pasture) Herbaceous (HE) 
turf (tf) 
residential (res) 
commercial/industrial (c/i) 
infrastructure (inf) 

Lotic (Lt)1 
riparian area 
adjacent to stream 
or river 

 
or 

 
Lentic (Ln) 
riparian area 
adjacent to lake 
Or pond 

Developed (DV) 

mixed (mx) 
1 Modifiers may be used with Lotic to designate approximate stream size and channel condition 
 
A simple example of a polygon classification is LtFOde. This denotes a deciduous 
(de) forested (FO) riparian area adjacent to a stream (Lt). Modifiers may be added to 
increase the density of information as necessary. Stream size and channel condition 
may be quantified and documented as modifiers to the system label. Canopy cover, 
cover of shrubs or saplings, or amount of the polygon covered with developed areas 
may be similarly quantified and documented as modifiers to the subclass category. 
 
Information encoded in the polygon labels will be analyzed to provide numeric scores 
for each habitat function listed in Table 3. The scores are then normalized and a 
functional level for the polygon is derived as described below. 

Table 3. Table of Riparian Condition Assessment Functions 

Land Use LU 
Infrastructure 
Impingement 

IMP 

In 
Channel 

Alteration 
CA* 

LWD 
Recruitment 

Potential 
LWD 

Shade 
Potential 

SP 

Total of 
row score 
(max.14) 

Undeveloped (0) non-impinged 
(0) 

unaltered 
(0) 

high (0) high (0) 0 

Agricultural (1) Partially 
impinged (1) 

moderately 
altered (1) 

moderate (1) moderate 
(1) 

5 

Residential (2) Fully impinged 
(2) 

heavily 
altered (2) 

low (2) low (2) 10 

Commercial (3)   none (3) none (3) 9 
Industrial (4)     4 
Total of Column 
Score: 10 

3 3 6 6  

* From the channel habitat condition assessment being conducted as part of the ESA 4d Rule Compliance Plan. 
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a. Assessment Factors 
 
− Table 3 numeric values in parentheses are ranking scores of specified 

conditions. 
− It is assumed industrial is worse than commercial, which is worse than 

residential, which is worse than agricultural, which is worse than 
undeveloped, because of the relative degree of impervious area and runoff 
pollutants. 

− The map of impervious surface developed for the ESA 4d Rule Compliance 
Plan will be used to compare and confirm relative condition ratings. 

 
b. RCA Scoring Process 

 
Scores are provided for each condition modifier in Table 3. The scores relate to 
the effect the modifier may have on the overall function of the riparian unit. Key 
scoring factors include: 
 
− The maximum possible raw score is 14. 
− The minimum possible raw score is 0. 
− Normalizing each score by dividing by 14 gives each rating category or 

condition modifier equal weighting. 
− The range of all possible scores after normalizing is 0.00-1.00. 
− The functional designation for normalized scores follows: 
 

0.00-0.25 = fully functional 
0.26-0.50 = nearly fully functional 
0.51-0.75 = partially functional 
0.76-1.00 = non-functional 
 

c. Scoring Scenario Examples 
 
− Example 1 (random): 

residential = 1 
partially impinged = 1 
no in-channel alterations = 0 
LWD = 1 
shade = 2 
total score = 5 
normalize = 5/14 = 0.35 
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− Example 2 (maximum):  
industrial = 4 
fully impinged = 2 
heavy in-channel alterations = 2 
LWD = 3 
shade = 3 
total score = 14 
normalize = 14/14 = 1.00 
 

− Example 3 (minimum):  
undeveloped = 0 
non-impinged = 0 
unaltered channel = 0 
LWD = 0 
shade = 0 
total score = 0 
normalize = 0/14 = 0.00 
 

d. Overall Condition Rating 
 
Final condition ratings will be compatible with NMFS ratings. NMFS uses the 
terms functional, non-functional, and at risk. The RCA process results in a similar 
rating system: fully functional, nearly fully functional, partially functional, non-
functional. Partially functional should be considered to be the same as at-risk. The 
functional analysis is not intended to imply significance. 
 

3. Analysis 
 

Detailed riparian analyses will consist of ground-truthing of data provided from aerial 
photograph interpretation and GIS layers. Specific protocols will follow those 
established in the Urban Riparian Inventory and Assessment Guide published by the 
DSL, but also will include assessments of the parameters used in the Riparian 
Condition Assessment process. Where the two sets of protocols overlap, the more 
quantitative protocol will be used. For example, the Urban Riparian Inventory and 
Assessment Guide, when considering Thermal Regulation, uses a three-point scoring 
system for aspect, vegetation height, and vegetation overhang. Aspect and overhang 
are Yes/No questions. The Riparian Condition Assessment uses percentages of 
vegetation providing some shade during any part of the day. Because it is the more 
quantitative of the two, it will be the parameter assessed. 
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4. Additional Factors 
 
Additional factors to be inventoried include: 
 
a. Public Ownership 

 
Public ownership will be mapped for all sites within the riparian inventory area. 
 

b. Developed Areas 
 
− Developed areas will be mapped within the riparian inventory area and 

include the following: 
− Residential subdivisions with lots 10,000 square feet or less, 
− Commercial shopping areas, 
− Industrial parks, and 
− Parking lots, buildings and other impervious surface areas (except for trail 

systems). 
 
Note that designated open space within an approved development should not be 
identified as developed area for this analysis. 
 

c. Areas with High Restoration Potential 
 
Areas with high restoration potential include: 
− Slopes of 15% or greater, 
− Land within 50 feet of the top of stream bank as defined by the Goal 5 rule, 
− Floodplains, and 
− Hydric soils including lower quality wetlands (i.e., wetlands that do not meet 

LSW criteria for local significance but lie within the riparian inventory area. 
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APPENDIX C 
The Wetland Inventory and Significance Analysis Process 

 
A. INTRODUCTION 

 
This appendix provides detailed descriptions of the Local Wetland Inventory (LWI) 
process and the Locally Significant Wetland (LSW) process. Both processes are set forth 
in Oregon Administrative Rules (OAR) 141 Division 86.  
 

B. LOCAL WETLAND INVENTORY PROCESS 
 
1. Preliminary Mapping and Informational Meetings 

 
Preliminary mapping is conducted using maps of hydric soils and local knowledge to 
identify areas where wetlands may be located. Informational letters are sent to owners 
of these properties to inform them about the inventory and request access to property 
that may have wetlands on it. Information about the inventory also is provided to the 
local media to inform the public about the inventory and invite all interested parties to 
attend an informational workshop. The workshop is used to describe the inventory 
process and answer questions about the project. 
 

2. LWI Reference Materials - Data Sources 
 
OAR 141-0860180 B 0240 contain rules that define the process and product of 
Wetland Conservation Plans (WCPs) and LWIs. Sources that will provide useful 
information about the probable location of wetlands are specified for reference. Some 
of the most useful sources specified include NWI maps, soil survey maps, Federal 
Emergency Management Agency floodplain maps, recent aerial photographs, and 
wetland determinations and delineations from Oregon Division of State Lands (DSL) 
files. 
 

3. Preliminary Wetland Mapping 
 
OAR 141-086-0210 (3) defines the properties of a base map that will become the 
framework on which the wetlands are eventually mapped. The base map includes 
reference information such as roads, streets, and other pertinent landmarks that are 
useful to users. Field maps are then prepared by plotting the location of known 
wetlands from NWI maps and DSL files on the base map, as well as the location of 
other potential wetland sites that have been identified through analysis of reference 
maps, photos, and other materials. The minimum wetland size required to be mapped 
for an LWI is 0.5 acre. This means that some smaller wetlands will not be 
inventoried.  
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4. Field Documentation of Wetlands 
 
Wetland scientists verify the location of wetlands that have been mapped on the field 
maps by direct observation in the field. If a wetland is indicated on an accessible 
parcel, data will be collected to document conditions in the wetland and to verify the 
wetland-upland boundary. This data collection includes recording information about 
the plants, soils, and hydrology in the wetland. This is generally accurate within 
plus/minus 25 feet.  
 
If the property owner does not grand access to a possible wetland, a determination of 
wetland presence and mapping of the wetland boundary will be conducted offsite by 
consulting aerial photos, soil maps, and other reference materials, and by viewing the 
site from public rights-of-way, where possible. Wetland will be mapped if the site 
appears to have positive wetland indicators, but map accuracy will be less than for 
those wetlands that are physically observed. 
 
Data on wetland functions and conditions also are collected during the fieldwork. 
Nine wetland characteristics of major importance are evaluated (see B. 6. below). 
Function and condition data are collected for wetland assessment units, not 
necessarily individual wetlands. Wetlands that meet specific criteria for function or 
condition shall be designated Locally Significant Wetlands (LSW) for further 
planning. 
 
As part of the field inventory process, land uses and conditions on adjoining 
properties will be documented to assist with Goal 5 impact area assessment. 
 

5. Final Mapping, Analysis, and Report 
 
Specifications for final inventory maps and reports are contained in 141-086-0220. 
The specifications ensure that the final products will provide essential information 
about each inventoried wetland, and that the inventory will be compatible for 
inclusion in the State Wetland Inventory (SWI). The inventory is complete when it 
has been reviewed and approved by DSL. 
 

6. Functional Assessment 
 
The Oregon Freshwater Assessment Methodology (OFWAM; Roth et al. 1996) is the 
recognized process by which the functions and values of wetlands are assessed. 
OFWAM was developed by an interagency committee to assess the relative quality of 
wetlands. It is a standardized method of evaluating the characteristics of wetlands and 
their functional role in their landscape. The method provides a repeatable, qualitative 
basis for determining which wetlands have significant functional characteristics and 
so provide significant value to the community. Wetlands that are identified through 
the OFWAM process as having specific characteristics will be identified as LSWs 
later in the analysis process. 
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OFWAM characterizes and assesses nine wetland functions, conditions, and social 
values: 
 
• wildlife habitat, 
• fish habitat, 
• water quality, 
• hydrologic control, 
• sensitivity to impact, 
• enhancement potential, 
• education, 
• recreation, and 
• aesthetic quality. 
 
Each wetland characteristic is assessed by answering a series of questions. Responses 
to the questions are tallied to determine whether each assessed wetland characteristic 
is (1) intact, (2) impacted or degraded, or (3) lost or not present. Each category or 
characteristic may exhibit a functional status independent of the others.  
 

C. SIGNIFICANCE CRITERIA 
 
After wetland functions are assessed, the significance of inventoried wetlands are 
determined. The significance criteria that must be used to evaluate the wetland inventory 
is established by OAR 141-86 and known as the Locally Significant Wetland (LSW) 
process. 
 
1. Locally Significant Wetland Analysis 

 
The term “A significant wetland” has meaning in the context of Statewide Planning 
Goal 5. Under this goal, local governments must identify their significant resources, 
including wetlands, so that those resources serving significant functions in the local 
community are given proper consideration in planning decisions. The DSL 
established a technical advisory committee to develop the LSW criteria. The DSL 
adopted the OAR rules for identifying significant wetlands in January 1997 (141-86-
300 through 141-86-350). The criteria rely heavily on the results of OFWAM.  
 
Under Goal 5, cities prepare local wetland protection ordinances to apply to locally 
significant wetlands. Any wetlands not protected by local ordinances may still be 
under the jurisdiction of the DSL and the U.S. Army Corps of Engineers (Corps). 
 

2. LSW Process 
 
Upon completion of the OFWAM rating, significance of wetlands is determined. 
Administrative rules establish a process for determining which wetlands qualify as 
locally significant wetlands. 
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Some wetlands that have been artificially created entirely from upland, and wetlands 
or portions of wetlands that are contaminated by hazardous substances, materials, or 
wastes, are automatically excluded from consideration as LSWs. Wetlands not 
excluded by these standards are evaluated using the criteria below. 
  
A wetland is considered significant if it meets one or more of the following criteria: 
 
• It has the highest OFWAM rank for any of the four ecological functions (wildlife 

habitat, fish habitat, water quality, or hydrologic control). 
• It is (1) rated in the highest OFWAM category for water quality or (2) rated in the 

second highest category for water quality and is within 0.25 mile of a water-
quality limited stream, as listed by the DEQ. 

• It contains one or more rare wetland plant communities, including those listed in 
the Oregon Natural Heritage Program's (ONHP) Classification and Catalog of 
Native Wetland Plant Communities in Oregon (Christy 1993) as G1-G3 and S1-
S3. 

• It is inhabited by any species listed by the federal or state government as 
threatened or endangered in Oregon (unless consultation with an appropriate 
agency, e.g. USFWS, ODA or ODFW, deems the site not important for the 
maintenance of the species). 

• It has a direct surface water connection to a stream segment mapped by the 
Oregon Department of Fish and Wildlife as habitat for indigenous anadromous 
salmonids, and Aintact@ or Aimpacted or degraded@ fish habitat function using 
OFWAM. 

 
The final two criteria are at the discretion of the local government. 
 
Optional Criterion (at discretion of local government): The wetland represents a 
locally unique plant community. The wetland is or contains the only representative 
within the Urban Growth Boundary of a particular native plant community (listed in 
the ONHP's Classification and Catalog of Native Wetland Plant Communities in 
Oregon). To be identified as an LSW, such a wetland also must score the highest or 
second highest rank for any of the four ecological functions addressed by OFWAM. 
 
Optional Criterion (at discretion of local government): The wetland is publicly 
owned, scores the highest rank for educational potential, and a school or organization 
has a documented educational use for the wetland. 
 

3. Product 
 
The significance analysis results in a determination of significance or non-
significance for each assessed wetland unit. Wetlands that are determined to be 
significant must be evaluated under the Goal 5 Economic, Social, Environmental and 
Energy process or protected under the Safe Harbor process. Wetlands that are not 
considered locally significant do not need to be evaluated further or protected by local 
codes or ordinances. Note that while these wetlands may not be significant locally 



 

City of Corvallis C - 5 January 10, 2002 
Natural Features Scoping Project Report  
 

and may not require any local process, there is a possibility that fill and removal 
permits from DSL or the Corps may be required for projects that will impact them. 
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To: Kathy Gager 
Fro
m: 

Greg Winterowd, Tim Brooks and Jesse Winterowd 

Date
: 

September 18, 2001 

 Re: Corvallis / Urban Wildfire Risk Factors 

 
 
INTRODUCTION 

 
In the course of reviewing urban wildfire risk factors, we contacted agencies in 
California and Oregon to discuss their respective methodologies for mapping wildfire 
risk factors.  A common set of risk factors was cited, and its source is the 1982 Forest 
Service publication, “Aids to Determining Fuel Models For Estimating Fire 
Behavior” (General Technical Report INT-122).   
Risk factors identified in the Forest Service report also serve as a basis for the Oregon 
Department of Forestry’s Wildfire Hazard Zones, contained in Oregon Administrative 
Rule 629, Division 44 (OAR 629-44). 
 
We believe that the standards for determining fire hazard areas provided in the 
Administrative Rule provide a sound basis for fire hazard assessment.  As directed by 
NFTAC, we have adapted administrative rule standards to (a) better fit vegetation 
types characteristic of the Corvallis area, (b) make the adjusted wildfire slope 
categories consistent with NFTAC-approved slope hazard categories, and (c) provide 
Low, Medium and High Wildfire Hazard rankings, as opposed to the binary ranking 
(yes or no) found in the administrative rule.   
 

METHODOLOGY 
 
The Administrative Rule details the methodology for determination of wildfire hazard 
areas in urban areas.  There are four identified fire hazard factors, or factors which 
most influence the potential of a specific geographic area to burn.  The hazard factors 
are weather, slope, vegetative fuels, and vegetative fuel distribution.  Each factor can 
be mapped using GIS.   
 
Each factor has a hazard value from 0 (low hazard) to 3 (high hazard).  The hazard 
values for all four hazard factors are added together to determine the “hazard rating,” 
which reflects the overall potential for a given geographic area to burn.  A hazard 
rating of 7 or greater constitutes a Wildfire Hazard Zone, which is an area having a 
combination of hazard factors that result in a significant hazard of catastrophic fire 
over relatively long periods of each year. 
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The process for identifying Wildfire Hazard Zones under OAR 629-44 is as follows: 
 

1) Determine, for each hazard factor, the appropriate geographic areas and associated 
hazard values; 

2) Overlay the geographic areas and associated hazard values, then determine the resulting 
composite geographic areas and the associated hazard rating for each composite area; 
and 

3) For each composite geographic area, determine whether a Wildfire Hazard Zone is 
present (i.e., a hazard rating of 7 or greater). 

 
Adaptation to Corvallis Planning Process 

 
At NFTAC’s direction, we have adapted the hazard factors identified in the 
Administrative Rule as follows:  
 

A. Weather Factor 
The Oregon Department of Forestry has developed an analysis of daily fire danger rating 
indices for each County in the state.  Benton County (Corvallis) has a fire weather 
hazard value of 2.  This factor remains unchanged from the administrative rule. 

 
B. Slope Factor 

The reference for establishing the slope hazard factor is the General Soil Map Report 
(published by the Oregon Water Resources Board and the Soil Conservation Service, 
USDA in 1969) or the appropriate 7.5-minute quadrangle map (published by the U.S. 
Geological Survey, USDI).  We have adapted the slope categories found in the rule 
consistent with slope categories that have been approved by NFTAC for determining 
slope hazard areas.  The following slope hazard values are assigned: 

 
Table 1.  Slope Hazard Values 

Map 
Slope 
Class 

Slope 
Hazard 
Value 

1  (Slopes 
< 10%) 

0 

2  (Slopes 
10-14%) 

1 

3  (Slopes 
15-20%) 

2 

4  (Slopes 
> 20%) 

3 

 
C. Vegetative Fuel Factor 
 

The reference for establishing the vegetative fuel hazard factor is the “Aids to 
Determining Fuel Models For Estimating Fire Behavior” (published by the Forest 
Service, USDA Intermountain Forest and Range Experiment Station in 1982 as General 
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Technical Report INT-122).  Using the vegetative fuel models described in the reference 
and summarized below, we have identified six types of vegetation that are typical of the 
Corvallis area.  As development or Goal 5 restoration projects occur, vegetative fuel 
categories will change (see Caveats, below). 
 

Table 2. Vegetative Fuel Factors 

Vegetative Fuel Description Hazard Value 
A. Developed Areas.  Maintained (regularly mowed and watered) areas where 
vegetative fuels are scarce.  Includes developed open space (e.g., golf courses, 
maintained cemeteries and active parks), and developed portions of residential areas, 
commercial areas and industrial parks. 

0 

B. Less Flammable Forest and Shrub Lands.  Trees and shrubs with little dead 
material and having foliage not known for its flammability, such as vine maple, 
willow and alder (typical of healthy riparian areas).  Also included are mature 
forested areas with little undergrowth and litter buildup, including healthy stands of 
fir and cedar.  Fires are generally not very intense and are carried in the surface 
fuels, or where fuels are scarce, severe weather (e.g., high temperature, low 
humidity, or high winds) will cause fires to burn.   

1 

C. Forest Lands – Medium Ground Fuel.  Forested areas with more surface litter 
or undergrowth, including closed stands of healthy ponderosa pine and white oak.  
Fires spread by rolling or blowing leaves. 

2 

D. Grass and Low Shrub Lands. Main fuel consists of grasses and shrubs, 
generally 2-4 feet tall.  Surface fires move rapidly through cured grass, shrubs and 
associated material. Fires display high rates of spread under the influence of wind.  
May include open shrub lands and pine stands or scrub oak stands. May also include 
prairie grasses, marshland grasses or grains that have not been harvested.  

3 

E. Highly Flammable Shrub Lands. Stands of mature shrubs have foliage known 
for its flammability, such as gorse, Scot’s broom, manzanita, Himalayan blackberry 
or snowberry.  Main fuel is generally six feet or more tall.  Fires burn with high 
intensity and spread very rapidly.  May include sparse tree cover. 

3 

F. Forest Lands – High Ground Fuel.  Forested areas with heavy buildups of 
ground litter or standing dead trees caused by fire suppression or natural events such 
as wind throw or insect infestations.  Includes forested land with Category E or F 
grasses and shrubs.  Fires are difficult to control due to large extent of ground fuel. 

3 

 
D. Percent of land covered by vegetation. 

 
Based on the vegetative fuel types above, the next factor considers the percentage of 
vegetative cover of each fuel type.  The cover thresholds are as follows:  
 
Table 3. Vegetative Fuel Distribution 

Vegetative Fuel Distribution Hazard Value 
0 to 10% of the area 0 
11 to 25% of the area 1 
26 to 40% of the area 2 
41 to 100% of the area 3 

 
Vegetation cover in the Corvallis hillsides is generally greater than 25 percent and will 
therefore receive higher hazard values. 
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A. Other Considerations 

 
Other factors also influence wildfire hazard potential.  These include slope aspect, size of 
the parcel, and wind velocities.  When evaluating wildfire hazards, consideration should 
be given to each of these factors. 
 

WILDFIRE RANKING SYSTEM 
 

We recommend the following ranking system for each mapped polygon, based on the 
cumulative point totals for the four factors listed above.  The maximum possible 
number of points is 11: 
 

Table 4. Wildfire Hazard Ranking 

Wildfire Hazard 
Ranking 

Total Points 

Low 0-6 
Medium 7-8 
High 9-11 

 
 

CAVEATS 
Two caveats are noted: 
 

1. First, as urbanizable land is developed or restored within the Corvallis UGB, the fire hazard 
ranking is likely to change.  For example, an undeveloped oak savannah that has been 
invaded by blackberries and Douglas fir with a 22% average slope would have a High 
Ranking, because it would have 11 total points.  However, if the area changed as a result of 
a planned housing development, with 10% of the oak savannah retained and restored (i.e., 
the blackberries and Douglas fir are removed, and native grasses are retained – but 
periodically mowed to reduce fire hazard), then the ranking for the area would change to 
low, with a total score of 5 (2 for weather, 3 for slope, and 0 each for vegetation type and 
vegetation coverage). 

 
2. Second, the OAR 629-44 methodology does not include service concerns such as water 

pressure and road access.  However, areas with no water service (above 560 feet), low water 
pressure, or lacking serviceable roads are likely to have steep slopes and dense vegetative 
fuels, which would qualify for fire hazard in any event.   
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Wildlife Habitat Assessment 
CORVALLIS PLANNING AREA SITE:   SCORE:            ENHANCEMENT POTENTIAL:        

UNIT/SUBAREA:   SIZE:   OBSERVERS: 

LOCATION:   DATE:   WEATHER: 

GENERAL COMMENTS:   

           COMPONENT                                DEGREE                                 SCORE      ENHANCED                      COMMENTS 

STAND SIZE IN 
ACRES 

                  < 1         1-<4           4-10            10+ 
                      4              6               8               10   

 

STAND STRUCTURE 
(STOCKED) 

UNDER           OVER             WELL 
    0                       1                        2   

 

QUANTITY AND 
SEASONALITY 

NONE  SEASONAL    PERENNIAL 
    0                       4                         8   

 

QUALITY LOW         MEDIUM               HIGH 
    0                       4                         8   

 

STREAMSIDE 
VEGETATION 

NONE    NEARBY        ADJACENT 
    0                       4                         8   

 

DIVERSITY (TYPES) NONE         ONE     TWO    THREE 
    0                       2           4           6   

 

QUANTITY AND 
SEASONALITY 

NONE    LIMITED  YEAR ROUND 
    0                       4                         8   

 

VARIETY LOW         MEDIUM               HIGH 
    0                       4                         8   

 

PROXIMITY TO 
COVER 

NONE    NEARBY        ADJACENT 
    0                       4                         8   

 

STRUCTURAL 
DIVERSITY 

LOW         MEDIUM               HIGH 
    0                       4                         8   

 

VARIETY LOW        MEDIUM               HIGH 
    0                       4                         8   

 

SEASONALITY NONE    LIMITED  YEAR ROUND 
    0                       2                         4   

 

NESTING, DENNING, 
ETC. 

LOW       MEDIUM               HIGH 
    0                       2                         4   

 

ACCESS/ESCAPE LOW        MEDIUM               HIGH 
    0                       2                         4   

 

HIGH        MEDIUM                LOW 
    0                       2                         4   

                                            
PHYSICAL 
DISTURBANCE 
 
HUMAN 
DISTURBANCE 

HIGH        MEDIUM                LOW 
    0                       2                         4 
 
 
    0                      2                         4 

  
 

INTERSPERSION/ 
CONNECTIVITY 

LOW         MEDIUM               HIGH 
    0                        4                        8   

 

RARITY OF HABITAT 
TYPE 

    0                        -                         4 
  

 

FLORA     0                        -                         4 
  

 

U
N

IQ
U

E
  

F
E

A
T

U
R

E
S 

FAUNA     0                        -                         4 
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CORVALLIS WILDLIFE HABITAT ASSESSMENT PAGE 2 
HABITAT TYPES UNIQUE FEATURES ADJACENT LAND USES 
 

 
 

VEGETATION 
Plant Community: Seral stage: 
 
Trees (% cover) 
   
   
   
   
   
  % canopy closure: 
 
Shrubs (% cover) 
   
   
   
   
   
  % canopy closure: 
 
Herbaceous (% cover) 
   
   
   
   
   
  % canopy closure: 

   
 

             Composition (% native) 
   
   
   
   
  % native: 
   
 
Composition (% invasive) 
   
   
   
   
   
  % invasive: 
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Corvallis Wildlife Habitat Assessment                     Page 3 
 

 
Composition (% exotic) 
   
   
   
   
  % exotic: 
   
 

 
LWD, snags (#, size): Other features: Health (invasives, etc):  
 
 
 
 
 
 

 
WILDLIFE 

Species detected (or known to be present and source of information) 
 
Birds  Reptiles/Amp

hibians 
Mammals Insects 

     
     
     
     
     
     
 

ENHANCEMENT/MANAGEMENT OPPORTUNITIES 
 



 

 

 
 

Appendix F 
 

         Scenic Significance Model 
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Criteria Categories Scores 

0-25% of the 
trees have a 
caliper of 18 
inches or more 

2  
Tree Size and Percentage of Large Canopy Trees 
cont. 
 
 
 
 
 

>50% of the trees 
are large canopy 
species 
 

1 

Species Composition:   

The most common species of trees in each grove are 
listed by abbreviated common names. The species and 
abbreviations are listed below. 

 Not scored 

Sustainability/Stand Health:   

Problems such as dead or dying trees, thinning crowns, 
mortality of sub-dominant trees, and other problems are 
noted in the inventory. 
 
 

Tree stand is 
healthy and 
includes potential 
for regeneration 
Tree stand is 
healthy but does 
not currently 
provide for 
regeneration 
Tree stand has 
problems as 
described in less 
than 50% of the 
stand 
Tree stand has 
problems as 
described in more 
than 50% of the 
stand 

4 
 
 
 
3 
 
 
 
 
1 
 
 
 
 
 
0 
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List of Species and Species Codes 

 

 

Species Code 

big-leaf maple BLM 
Black cottonwood BC 
Douglas fir DF 
Giant sequoia GS 
Hawthorn (all species) HAW 
Oregon ash OA 
Oregon white oak OWO 
Pacific madrone MAD 
Ponderosa Pine PON 
Red alder RA 
Western red cedar WRC 
White alder WA 
Willow (all species) WIL 

 
 
 

 



 

 

 
 

Appendix H 
 

Archaeological Resource Significance Criteria 
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APPENDIX H 
Archaeological Resource Significance Criteria 

 
Archaeological Resources: Those districts, sites, buildings, structures, and artifacts that 
possess material evidence of human life and culture of the prehistoric and historic past.  
 
Significance Criteria:  
 
Assessment of National Register of Historic Places (National Register) significance 
entails evaluation of cultural properties under a set of criteria specified in 36 CFR 60.4: 
 
The quality of significance in American history, architecture, archaeology, and culture is 
present in districts, sites, buildings, structures, and objects that: 
 
A. possess integrity of location, design, setting, material, workmanship, feeling, and 

association, and that 
B. are associated with events that have made a significant contribution to the broad 

pattern of our history; or  
C. are associated with the lives of persons significant in our past; or  
D. embody the distinctive characteristics of a type, period, or method of construction or 

that represent the work of a master, or that possess high artistic values, or that 
represent a significant and distinguishable entity whose components may lack 
individual distinction; or  

E. have yielded, or may be likely to yield, information important in prehistory or history.  
 
The National Register defines an archaeological property as the place or places where the 
remnants of a past culture survive in a physical context that allows for the interpretation 
of these remains. The physical evidence, or archaeological remains, usually takes the 
form of artifacts (e.g., fragments of tools or ceramic vessels), features (e.g., remnants of 
walls, cooking hearths, or trash middens), and ecological evidence (e.g., pollens 
remaining from plants that were in the area when the activities occurred).  
 
In accordance with National Register terminology, an archaeological property can be a 
district, site, building, structure, or object. However, archaeological properties are most 
often sites and districts. An archaeological property may be "prehistoric" (pre-contact) or 
"historic" (post-contact), or contain components from both periods. 
 
For archaeological properties, Criterion A is demonstrated primarily through specific 
historic contexts. Archaeological evidence supports the linkage. An event or events 
include:  
 
− a specific event marking an important moment in American (including local) history 

(e.g., a battle, treaty-signing, or court decision), or 
− a series of linked events or a historical trend (e.g., a military campaign, relocation of 

Native Americans to missions, establishment of a town, growth of a city's fishing 
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industry, a major migration, establishment of a new cultural or political system, 
emergence of agriculture).  
 

In order to qualify under Criterion B, the persons associated with the property must be 
individually significant within a historic context. For example, the known major village 
locations of individual Native Americans who were important during the contact period 
or later may qualify under Criterion B. As with all Criterion B properties, the individual 
associated with the property must have made some specific important contribution to 
history. 
 
Under Criterion C, distinctive characteristics of type, period, or method of construction 
are illustrated in one or more ways, including:  
 
− the pattern of features common to a particular class of resources, such as a sugar mill 

with associated archaeological remains that is representative of eighteenth-century 
Caribbean sugar mills;  

− the individuality or variation of features that occurs within the class, such as the well-
preserved ruins of an 1860s brewery that was designed and built to produce one type 
of ale; and 

− the evolution of that class, or the transition between the classes of resources, such as 
the well-preserved sites of four adjacent shipyards, each representing a different time 
period in clipper ship building.  
 

Criterion D requires that a property "has yielded, or may be likely to yield, information 
important in prehistory or history." Most properties listed under Criterion D are 
archaeological sites and districts, although extant structures and buildings may be 
significant for their information potential under this criterion. To qualify under Criterion 
D, a property must meet two basic requirements:  
 
− the property must have, or have had, information that can contribute to our 

understanding of human history of any time period; and 
− the information must be considered important. 
 

 
 
 
 
 
 
 



 

 

 
 

Appendix I 
 

Grant Funding Opportunities 
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APPENDIX I 
Funding Sources 

 
 
Outside funding sources for natural features inventories are limited. A variety of agencies 
were contacted to discover whether grants or other funds were available. The sources 
below were identified. 
 
Oregon Department of Land Conservation and Development (DLCD) – Mark 
Radabaugh of DLCD states that periodic review and technical assistance grants are 
available from the state each biennium. He noted that periodic review grants are given a 
higher priority and that projects funded under a periodic review grant must be listed in 
the periodic review work order. Periodic review grants are funded out of the state General 
Fund and subject to current budget cutbacks. Since 1995, there has been $1 million each 
biennium for grants throughout the state. Mark said that based on current budget 
projections, available funding could be cut by as much as 50%.  
 
Grant funds become available in the late summer or early fall of the first year of the 
biennium. This year grant announcement letters were mailed in August. Grants are made 
until all available funds are used. Mark said grant awards are made based on his 
recommendation. He noted he generally administers 13 to 17 grants ranging in size from 
$3,000 to $50,000. 
 
Oregon Division of State Lands (DSL) – Last year, DSL secured a total of $250,000 in 
federal funding administered by the Oregon Watershed Enhancement Board to help local 
governments with wetland and riparian inventory projects. A variety of communities 
have been awarded DSL grants in amounts ranging from $15,000 to $50,000. It is 
uncertain when or if DSL will secure additional funding for future inventories. 
 
Oregon Department of Forestry (DOF) – Urban and Community Forestry 
Assistance Program – Paul Reis of the DOF administers a grant program to assist 
municipalities and others in improving the long-term health and care of urban forests. 
The program has a total of $50,000 of matching grant funds available for the year 2002. 
The filing deadline is February 1, 2002, and applications are available on the internet. 
Funding can be used to conduct tree inventories as well as planning and education 
programs. The maximum amount awarded will be $10,000.  
 
Oregon Watershed Enhancement Board (OWEB) – OWEB has an active grant 
program that is designed to restore and enhance watersheds. Funding comes from the 
state lottery. The types of projects that can be funded include: 
 
• assessments and action plan projects (including watershed mapping), 
• watershed monitoring projects (including monitoring of aquatic conditions, riparian 

conditions, and upland conditions), 
• watershed restoration projects, and 
• watershed education/outreach projects. 
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The program funds watershed councils throughout the state. Wetland inventories have 
been funded by DSL using OWEB grant money. Watershed councils, special districts, 
and local governments have used OWEB money to fund a variety of improvement, 
assessment, and monitoring projects. Grant amounts vary widely. 
 
Deadlines for submitting grant applications in 2002 include: February 1, 2002; June 3, 
2002; and October 1, 2002. 
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Maps 
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