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What was the Corvallis Natural What was the Corvallis Natural 
Features Project?Features Project?

An inventoryAn inventory--based planning project to based planning project to 
comprehensively review and address comprehensively review and address 
Natural Features within the Corvallis Natural Features within the Corvallis 
Urban Growth Boundary.Urban Growth Boundary.









Objectives of the Natural Features Objectives of the Natural Features 
ProjectProject

Develop a scientificallyDevelop a scientifically--based inventory;based inventory;

Implement adopted Comprehensive Plan Implement adopted Comprehensive Plan 
policies regarding housing, economic policies regarding housing, economic 
development, Natural Features, and development, Natural Features, and 
citizen involvement; andcitizen involvement; and



Objectives of the Natural Features Objectives of the Natural Features 
Project  (ContProject  (Cont’’d)d)

Meet Corvallis Comprehensive Plan policies and Meet Corvallis Comprehensive Plan policies and 
Oregon Statewide Planning Goals for:Oregon Statewide Planning Goals for:

1.1. Protecting significant Natural Resources; and Protecting significant Natural Resources; and 

2.2. Reducing risks associated with Natural Hazards.   Reducing risks associated with Natural Hazards.   









Multiple Phases Multiple Phases 
(4 Years/$1 Million)(4 Years/$1 Million)

1.1. Scoping Project;Scoping Project;

2.2. Inventory Project;Inventory Project;

3.3. Preferred Land Use Scenario Project; andPreferred Land Use Scenario Project; and

4.4. Land Development Code and Comprehensive Land Development Code and Comprehensive 
Plan Update Project with Economic, Social, Plan Update Project with Economic, Social, 
Environmental, and Energy (ESEE) Analysis.Environmental, and Energy (ESEE) Analysis.



City of Corvallis Participants City of Corvallis Participants 

City CouncilCity Council
Planning CommissionPlanning Commission
StaffStaff
ConsultantsConsultants

Technical Advisory Technical Advisory 
Committee (TAC)Committee (TAC)
Property OwnersProperty Owners
CitizensCitizens
Peer Review Peer Review 
Professionals Professionals 



Benton County Participants Benton County Participants 

Board of CommissionersBoard of Commissioners
Planning CommissionPlanning Commission
StaffStaff
Participation in TACParticipation in TAC
Property OwnersProperty Owners
CitizensCitizens



City Consolidation of Multiple City Consolidation of Multiple 
Efforts, and Inclusion of onEfforts, and Inclusion of on--going going 

Interactive GISInteractive GIS

Wrapped the results of 2 other City Wrapped the results of 2 other City 
projects into this Natural Features projects into this Natural Features 
Project:Project:

1.1. Storm water Master Plan; andStorm water Master Plan; and

2.2. ESA Salmon Response Plan.ESA Salmon Response Plan.



Scoping ProjectScoping Project



Scoping Project PurposeScoping Project Purpose

Determine what to inventory and the Determine what to inventory and the 
methodologies for doing so, in order to methodologies for doing so, in order to 
develop the scope of work for the Natural develop the scope of work for the Natural 
Features Inventory; andFeatures Inventory; and

Provide ultimate direction for some topics Provide ultimate direction for some topics 
early in the Natural Features Project early in the Natural Features Project 
process.process.





Scoping Project Determinations Scoping Project Determinations 
for Wetlands and Riparian Areasfor Wetlands and Riparian Areas

WetlandsWetlands -- Inventory Wetlands per State Inventory Wetlands per State 
and Federal guidelines; andand Federal guidelines; and

Riparian AreasRiparian Areas -- Inventory Riparian Inventory Riparian 
Assessment Areas (Assessment Areas (RAARAA’’ss))-- defined as 200 defined as 200 
ft. from each Topft. from each Top--ofof--bank or associated bank or associated 
Wetland edge.Wetland edge.



Scoping Project Determinations Scoping Project Determinations 
for Significant Vegetationfor Significant Vegetation

Inventory Significant Vegetation defined Inventory Significant Vegetation defined 
as all Tree Groves as all Tree Groves ¼¼--acre or greater; andacre or greater; and

Inventory vegetation associated with other Inventory vegetation associated with other 
inventoried resources such as Riparian inventoried resources such as Riparian 
Corridors and Wetlands.Corridors and Wetlands.



Scoping Project Determinations  for Scoping Project Determinations  for 
Natural HazardsNatural Hazards

Inventory Slopes 10% and greater;Inventory Slopes 10% and greater;

Inventory Geologic Hazards; andInventory Geologic Hazards; and

Inventory 100Inventory 100--year Floodplains, including year Floodplains, including 
the 0.2the 0.2--ft. Floodway and the Floodway ft. Floodway and the Floodway 
Fringe.Fringe.



Scoping Project Determinations  for Scoping Project Determinations  for 
SystemsSystems

Identify the interIdentify the inter--relationships of Natural relationships of Natural 
Resources and Natural Hazards systems.Resources and Natural Hazards systems.



Natural Features Inventory Natural Features Inventory –– the the 
ScienceScience

Inventory included the entire Urban Inventory included the entire Urban 
Growth Boundary, based on the Scoping Growth Boundary, based on the Scoping 
Project; andProject; and

Methodologies developed during the Methodologies developed during the 
Scoping Project were refined during the Scoping Project were refined during the 
Inventory.Inventory.



Natural Features Inventory Natural Features Inventory –– the the 
Consultant Team Consultant Team 

Consultant team led by Consultant team led by WinterbrookWinterbrook
Planning Inc.Planning Inc.

Salix Associates Salix Associates -- Wildlife Habitat Area Wildlife Habitat Area 
(WHA) and Tree Grove Inventories; and(WHA) and Tree Grove Inventories; and

Pacific Habitat Services Pacific Habitat Services –– Riparian and Riparian and 
Wetland Inventories. Wetland Inventories. 





Natural Features Inventory Natural Features Inventory ––
Incorporation of Existing Incorporation of Existing 

InformationInformation

Incorporated previous City inventories for Incorporated previous City inventories for 
Storm water Master Plan and ESA Salmon Storm water Master Plan and ESA Salmon 
Response Plan;Response Plan;

Incorporated location of public property, Incorporated location of public property, 
public easements, and open spaces; andpublic easements, and open spaces; and

Incorporated some state and federal Incorporated some state and federal 
agency inventory information.agency inventory information.



Natural Features Inventory Natural Features Inventory ––
GIS UsageGIS Usage

Inventory drawn directly onto aerial photos Inventory drawn directly onto aerial photos 
by consultants; andby consultants; and

Transferred results to ESRI GIS shape file Transferred results to ESRI GIS shape file 
format by consultant and verified by City GIS format by consultant and verified by City GIS 
staff.staff.



Natural Features Inventory Natural Features Inventory ––
Site Reviews Site Reviews 

PropertyProperty--owner notifications and requests owner notifications and requests 
for access; andfor access; and

Aerial photo reviews, site visits, and offAerial photo reviews, site visits, and off--
site reviews.site reviews.



Natural Features Inventory Natural Features Inventory ––
Open Houses Open Houses 

Open houses for citizens and owners of Open houses for citizens and owners of 
property with inventoried resources; andproperty with inventoried resources; and

Corrections made based on public input Corrections made based on public input 
where the projectwhere the project’’s consultants verified the s consultants verified the 
need for the corrections.need for the corrections.



Implementing Land Use Implementing Land Use 
RegulationsRegulations

““Land Development Code UpdateLand Development Code Update””



Land Development Code Update Land Development Code Update ––
GIS Usage & Initial Land Use GIS Usage & Initial Land Use 

ScenariosScenarios

Using GIS layers of inventory information, Using GIS layers of inventory information, 
various land use scenarios were developed various land use scenarios were developed 
by a City and Benton County staff team;by a City and Benton County staff team;

Queries of underlying data could be shown Queries of underlying data could be shown 
visually;visually;



Land Development Code Update Land Development Code Update ––
GIS Usage & Initial Land Use GIS Usage & Initial Land Use 

Scenarios (ContScenarios (Cont’’d)d)

Multiple iterations of the land use scenario Multiple iterations of the land use scenario 
possibilities were created by reviewing possibilities were created by reviewing 
various combinations of protection and various combinations of protection and 
development;development;



Land Development Code Update Land Development Code Update ––
GIS Usage & Initial Land Use GIS Usage & Initial Land Use 

Scenarios (ContScenarios (Cont’’d)d)

Land use scenarios were visualized Land use scenarios were visualized ““on on 
the spotthe spot”” through GIS presentation of through GIS presentation of 
layers of information; andlayers of information; and

Comprehensive Plan and Zoning Map Comprehensive Plan and Zoning Map 
information was displayed over aerial information was displayed over aerial 
layers to demonstrate layers to demonstrate ““whatwhat--ifs.ifs.””



Land Development Code Update Land Development Code Update ––
ConsiderationsConsiderations

Scientific Level of Significance Identified in Scientific Level of Significance Identified in 
Natural Features Inventory;Natural Features Inventory;
Infrastructure Master Plans;Infrastructure Master Plans;
Land Use Designations;Land Use Designations;
Development Patterns; andDevelopment Patterns; and
Needs Identified in Needs Identified in BuildableBuildable Lands Lands 
Inventory.Inventory.



Land Development Code Update Land Development Code Update ––
StaffStaff--developed Land Use Scenario developed Land Use Scenario 

Goes to Task ForceGoes to Task Force

Staff teamStaff team’’s draft presented to a Task s draft presented to a Task 
Force; andForce; and

Intended to be a starting point that would Intended to be a starting point that would 
evolve significantly based on decisionevolve significantly based on decision--
makersmakers’’ responses to public input.responses to public input.



Land Development Code Update Land Development Code Update ––
Land Use Scenario ALand Use Scenario A

A 15A 15--member Task Force developed Land member Task Force developed Land 
Use Scenario A through a series of public Use Scenario A through a series of public 
meetings.  The Task Force included:meetings.  The Task Force included:

City and County decisionCity and County decision--makers; makers; 
Property owners; Property owners; 
Business interests; Business interests; 
Environmental interests; and Environmental interests; and 
Development interests.Development interests.



Land Development Code Update Land Development Code Update ––
Land Use Scenario BLand Use Scenario B

Jointly created by the City Council, Board Jointly created by the City Council, Board 
of Commissioners, and City and County of Commissioners, and City and County 
Planning Commissions; andPlanning Commissions; and

Represented further refinements to levels Represented further refinements to levels 
and locations of protection.and locations of protection.



Land Development Code Update Land Development Code Update ––
City Land Use Scenario C & City Land Use Scenario C & 
County Land Use Scenario CCounty Land Use Scenario C

Separately created and represented further Separately created and represented further 
refinements to levels and locations of refinements to levels and locations of 
protection;protection;

City Council and Planning Commission City Council and Planning Commission 
created City Scenario C; andcreated City Scenario C; and

County Board of Commissioners and County Board of Commissioners and 
Planning Commission created County Planning Commission created County 
Scenario C.Scenario C.



Sample of Balancing Wetland Sample of Balancing Wetland 
Protection on Industrial LandsProtection on Industrial Lands



All Wetlands Identified
In Inventory for 

this Area



Excerpt of 
Relevant 
Wetland 

Data 
Sheet



Example of How Data
Sheets Could be Pulled
Up in “Real Time” for

Decision-making



Excerpt 
from 

the Locally 
Significant 
Wetlands 

Map 
– Depicts 
Wetlands 
that are 

subject to 
state and 
federal 

jurisdiction



All Wetlands Identified 
in Inventory for

this area

Red = Locally Protected
Wetlands
Blue = Non-locally 
Protected Wetlands



Land Development Code Update Land Development Code Update ––
Land Use Scenario DLand Use Scenario D

Jointly created by the City Council and County Jointly created by the City Council and County 
Board of Commissioners;Board of Commissioners;

Represented consolidation of City and County Represented consolidation of City and County 
Scenario CScenario C’’s and associated compromises; ands and associated compromises; and

Provided early direction for Text and Map Provided early direction for Text and Map 
Amendments to implement the program, although Amendments to implement the program, although 
such direction was part of an iterative process.such direction was part of an iterative process.



Land Development Code Update Land Development Code Update ––
Main Elements of Land Use Main Elements of Land Use 

Scenario D Scenario D 

Riparian Corridor widths based on areas Riparian Corridor widths based on areas 
drained and existing development drained and existing development 
conditions;conditions;

Wetlands based on 1987 COE Manual and Wetlands based on 1987 COE Manual and 
LSW by OFWAM;LSW by OFWAM;



Land Development Code Update Land Development Code Update ––
Main Elements of Land Use Main Elements of Land Use 

Scenario D (ContScenario D (Cont’’d) d) 

Significant Vegetation primarily includes Significant Vegetation primarily includes 
““oakoak--basedbased”” resources (oak groves, oak resources (oak groves, oak 
savannah, upland prairie) but also savannah, upland prairie) but also 
includes includes ““mixed forestsmixed forests”” and and ““urban urban 
amenityamenity”” tree groves; andtree groves; and

Slopes based on percent of slope and Slopes based on percent of slope and 
landslide risks.landslide risks.



Joint City/County Comprehensive Joint City/County Comprehensive 
Plan Amendment Process for Plan Amendment Process for 

Urban FringeUrban Fringe

City and Benton County addressed City and Benton County addressed 
Comprehensive Plan Text and Map Comprehensive Plan Text and Map 
Amendments in the Urban Fringe area Amendments in the Urban Fringe area –– per per 
the Urban Fringe Management Agreement; the Urban Fringe Management Agreement; 
andand

Such Amendments implemented the Such Amendments implemented the 
Comprehensive Plan aspects of Land Use Comprehensive Plan aspects of Land Use 
Scenario Scenario ““D.D.””



City Comprehensive Plan City Comprehensive Plan 
Amendment Process for City LimitsAmendment Process for City Limits

City concurrently addressed Comprehensive City concurrently addressed Comprehensive 
Plan Text and Map Amendment in the City Plan Text and Map Amendment in the City 
Limits; andLimits; and

Implemented the inImplemented the in--City Comprehensive City Comprehensive 
Plan aspects of Land Use Scenario Plan aspects of Land Use Scenario ““D.D.””



Approach to Comprehensive Plan Approach to Comprehensive Plan 
Amendment ProcessesAmendment Processes

Included a full Goal 5 Process per State law;Included a full Goal 5 Process per State law;
Used context of initial considerations;Used context of initial considerations;
Completed the StateCompleted the State--required Economic, required Economic, 
Social, Environmental, and Energy (ESEE) Social, Environmental, and Energy (ESEE) 
Consequences Analysis; andConsequences Analysis; and
Used the Statewide Planning Goals to focus Used the Statewide Planning Goals to focus 
the above analyses.the above analyses.





Sample of Natural Resource Balancing Sample of Natural Resource Balancing 
Efforts in the Timberhill AreaEfforts in the Timberhill Area



Timberhill Area –
2004 Ortho Photo



Timberhill Area Zoning Map –
Prior to Adding Natural Hazard 
& Resource Overlays



Timberhill Area – All 
Areas Inventoried



Timberhill Area – Significant
Vegetation With Sample 
Data Sheet



Timberhill Area – Native
& Old Growth Trees



Timberhill Area - Top 10% 
Upland Prairies, Top 10% Oak 
Savannahs, & Top 10% Vegetation 



Timberhill Area – High Protection 
Areas Outside Drainageways



Timberhill Area – High Protection
Areas Plus Partial Protection Areas
Outside Drainageways



Timberhill Area – Final Significant 
Vegetation (SV) Protection Including 
SV Along Drainageways



Timberhill Area – Final SV Protection 
Plus Public Properties



Timberhill Area – Final Protected 
Significant Vegetation Plus Wetlands

Gray = Publicly owned 
open space



Timberhill Area – Riparian Corridors,
Wetlands, & Significant Vegetation



Ortho Photo Layered with 
Significant Riparian Corridors, 
Significant Vegetation,
Wetlands, & Public Properties

Timberhill Area



Timberhill Area – All 
Areas Inventoried



Timberhill Area – All Protected 
Natural Resources and Hazards on 
Zoning Map



Separate City and County Land Separate City and County Land 
Development Code Amendment Development Code Amendment 

ProcessesProcesses



City Program ComponentsCity Program Components

NATURAL RESOURCESNATURAL RESOURCES
Riparian CorridorsRiparian Corridors
WetlandsWetlands
Significant Significant 
VegetationVegetation

NATURAL HAZARDSNATURAL HAZARDS
100100--year Floodplainyear Floodplain
FloodwayFloodway
SlopesSlopes
Landslide Risk AreasLandslide Risk Areas

MADA – Minimum Assured Development Area



Results:  Graduated Scale of Results:  Graduated Scale of 
Protection Program that:Protection Program that:

Is directly based on scientific significance of Is directly based on scientific significance of 
Natural Resource/Hazard;Natural Resource/Hazard;
Is a balanced communityIs a balanced community--wide approach;wide approach;
Provides protection that is no longer Provides protection that is no longer 
accomplished on a caseaccomplished on a case--byby--case basis; andcase basis; and
Provides certainty to all concerned parties.Provides certainty to all concerned parties.



MADA MADA –– Minimum Assured Minimum Assured 
Development AreaDevelopment Area

Assures a minimum amount of Assures a minimum amount of 
development (square footage per acre) development (square footage per acre) 
for all properties;for all properties;

Prioritizes encroachments based on Prioritizes encroachments based on 
science science –– importance of resources;importance of resources;

Each zone has an established square Each zone has an established square 
footage per acre as its MADA;footage per acre as its MADA;



MADA MADA –– Minimum Assured Minimum Assured 
Development Area (ContDevelopment Area (Cont’’d)d)

MADA for residential properties assures MADA for residential properties assures 
at least minimum density;at least minimum density;

MADA for nonresidential properties MADA for nonresidential properties 
assures a reasonable level of assures a reasonable level of 
development based on actual development based on actual 
development applications on sites with development applications on sites with 
Natural Resources/Hazards; Natural Resources/Hazards; 



Program Structure

Significant Vegetation Map
Varying Levels of Protection

that Relate to a Code Chapter

Riparian Corridors and
Wetlands Map

Varying Levels of Protection
that Relate to a Code Chapter

Natural Hazards Map
Varying Levels of Protection

that Relate to a Code Chapter

Zoning Map
Natural Resources Overlay
Natural Hazards Overlay

Comprehensive Plan Map
Natural Resources Overlay

Natural Hazards Overlay



Partial Legend from Zoning & 
Comprehensive Plan Maps





Code Chapters that Correlate to Code Chapters that Correlate to 
Zoning SubZoning Sub--mapsmaps



Corvallis UGB 
Showing All Areas 

Inventoried



Corvallis UGB 
Showing Final 

Protected 
Natural Resources



Corvallis UGB
Showing Final

Protected
Natural Hazards
and Resources



Corvallis UGB 
Showing All Areas 

Inventoried



Chapter 4.5 Chapter 4.5 –– Natural Hazard & Natural Hazard & 
Hillside Development ProvisionsHillside Development Provisions

Provides standards for:Provides standards for:
Areas within the 100Areas within the 100--yr. Floodplain;yr. Floodplain;
Identified Landslide Hazard areas; andIdentified Landslide Hazard areas; and
Excavation, grading, and development on Excavation, grading, and development on 
sites that include with land with a slope of sites that include with land with a slope of 
at least 10%.at least 10%.
(See Natural Hazards Map)(See Natural Hazards Map)



Natural Hazards Map –
Subcomponent of Zoning Map



Partial Legend from 
Natural Hazards Map



Grading (Cuts and Fills)Grading (Cuts and Fills)

Structures and onStructures and on--site improvements site improvements 
must be:must be:

1.1. Designed to fit the natural contours of Designed to fit the natural contours of 
the site;the site;

2.  2.  Consistent with the hillside development Consistent with the hillside development 
provisions in Chapter 4.5 which provisions in Chapter 4.5 which 
pertain to sloped areas in excess of 10%;pertain to sloped areas in excess of 10%;



Grading (Cuts and Fills) (ContGrading (Cuts and Fills) (Cont’’d)d)

3.3. As applicable, consistent with the NaturalAs applicable, consistent with the Natural
Hazard and Natural Resource Provisions of Hazard and Natural Resource Provisions of 
the remainder of Chapter 4.5; andthe remainder of Chapter 4.5; and

4.4. As applicable, also consistent with Chapters As applicable, also consistent with Chapters 
4.11 4.11 –– MADA, 4.12 MADA, 4.12 –– Significant Vegetation Significant Vegetation 
Provisions, and 4.13 Provisions, and 4.13 –– Riparian Corridor andRiparian Corridor and
Wetland Provisions. Wetland Provisions. 



Example of Minimizing Cuts and Fills 
in Residential Development – Home 
design stepped to address slopes.



Chapter 4.12 Chapter 4.12 –– Significant Significant 
Vegetation Protection ProvisionsVegetation Protection Provisions

Protect Significant Vegetation Areas chosen Protect Significant Vegetation Areas chosen 
for protection and shown on the Significant for protection and shown on the Significant 
Vegetation Map;Vegetation Map;
Allow outright removal of NonAllow outright removal of Non--native, native, 
Invasive, &/or Noxious Vegetation; andInvasive, &/or Noxious Vegetation; and
Require approval of a Significant Vegetation Require approval of a Significant Vegetation 
Management Plan Management Plan priorprior to removal of other to removal of other 
vegetation in the protected areas.vegetation in the protected areas.



Significant Vegetation Map –
Subcomponent of Zoning Map



Partial Legend for Significant 
Vegetation Map



Residential Development next to 
Preserved Oak Grove



Chapter 4.13 Chapter 4.13 –– Riparian Riparian 
Corridor & Wetland Corridor & Wetland 

ProvisionsProvisions

Protect Riparian Corridor & Wetland Protect Riparian Corridor & Wetland 
areas chosen for protection by the areas chosen for protection by the 
Natural Features Project (shown on theNatural Features Project (shown on the
Riparian Corridors & Wetlands Map).Riparian Corridors & Wetlands Map).



Riparian Corridors & Wetlands Map –
Subcomponent of Zoning Map



Partial Legend from Riparian 
Corridors & Wetlands Map



Residential Development next to 
Preserved Riparian/creek Area



Key Reasons for SuccessKey Reasons for Success

Comprehensive, integrated program allowed Comprehensive, integrated program allowed 
effective balancing of the communityeffective balancing of the community’’s values s values 
and land use needs;and land use needs;

Each step built upon previous steps;Each step built upon previous steps;

Dedicated decisionDedicated decision--makers;makers;

Competent consultant team and experienced Competent consultant team and experienced 
staff;staff;



Key Reasons for Success  (ContKey Reasons for Success  (Cont’’d)d)

BroadBroad--based public involvement;based public involvement;

Information presented to interest groups Information presented to interest groups 
and stakeand stake--holders throughout process;holders throughout process;

DirectlyDirectly--affected property owners affected property owners 
informed and involved throughout informed and involved throughout 
process;process;



Key Reasons for Success  (ContKey Reasons for Success  (Cont’’d) d) 

Early and continuing interEarly and continuing inter--agency, agency, 
interdepartmental, and interinterdepartmental, and inter--jurisdictional jurisdictional 
coordination;coordination;

Effective use of available technology;Effective use of available technology;



Key Reasons for Success  (ContKey Reasons for Success  (Cont’’d) d) 

Benefits/functions and qualities of Natural Benefits/functions and qualities of Natural 
Hazards and Resources stressed Hazards and Resources stressed 
throughout process; andthroughout process; and

MADA system developed to address MADA system developed to address ““fair fair 
playplay”” issues to balance costs and benefits issues to balance costs and benefits 
for both the overall community and for for both the overall community and for 
individuals.individuals.



What Would We Do Differently?What Would We Do Differently?

Engage the media more effectively;Engage the media more effectively;

Devote more resources to keep the web Devote more resources to keep the web 
information updated; andinformation updated; and

Make communications more userMake communications more user--friendly.friendly.
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