
1 
 

Benton County Parks 
and Open Space 
Equity and Access 

 

 

 

 

  

O r e g o n  S t a t e  U n i v e r s i t y  

G E O  4 5 1 / 5 5 1 :  P l a n n i n g  
P r i n c i p l e s  a n d  P r a c t i c e s  f o r  

R e s i l i e n t  C o m m u n i t i e s  

P r o f e s s o r  J e n n a  T i l t  

F a l l  2 0 1 7  

 

Prepared for Benton County by 
GEO 451/551 
      

 



2 
 

Table of Contents 
Chapter 1: Background ........................................................................................................................... 3 

Introduction .............................................................................................................................................. 3 

Chapter 2: Park and Open Space Equity Issues in Benton County ......................................................... 5 

Introduction .............................................................................................................................................. 5 

Background ............................................................................................................................................... 5 

Parks and Open Spaces in Benton County ................................................................................................ 6 

Overview of Socio-Economic Status and Ethnic Minority Population in Benton County ......................... 9 

Vulnerable Block Groups within Benton County .................................................................................... 10 

Overview of Access to Parks and Open Space ........................................................................................ 13 

Park Access in Benton County ................................................................................................................. 14 

Summary of Key Findings ........................................................................................................................ 41 

Conclusion ............................................................................................................................................... 41 

Chapter 2a: An Additional Representation of Parks and Open Spaces in Benton County ..................... 42 

Chapter 3: Alternatives to Increase Park Equity ................................................................................... 48 

Introduction ............................................................................................................................................ 48 

Increase access via development of new park and open spaces............................................................ 48 

Increase access via development of safer roads, bike paths and pedestrian routes ............................. 54 

Increase access via development of public transportation routes and networks .................................. 61 

Chapter 4: Analysis of Alternatives ....................................................................................................... 65 

Introduction ............................................................................................................................................ 65 

A look at the Suitability Criteria used in modelling various alternatives: ............................................... 66 

References for Chapter 4 ........................................................................................................................ 74 

Chapter 5: Recommendations .............................................................................................................. 76 

Chapter 6: Appendices .......................................................................................................................... 79 

Appendix A: Parks and Open Space Methodology ................................................................................. 79 

Appendix B: SES and Ethnic Minority Population Methodology ............................................................ 82 

Appendix C: Park Access Methodology ................................................................................................... 86 

Appendix D: Development of Alternatives ............................................................................................. 87 

 



3 
 

Chapter 1: Background 

Introduction 
Park and open space equity is a major 

topic of concern for Benton County residents, 
which this report aims to address with analysis 
of the current situation and potential 
recommendations for future improvements.  
This chapter will provide background 
information on Benton County, community 
input on the importance of this issue, and 
previous research into park and green space 
equity elsewhere in the United States.  

Benton County, located in the Willamette Valley in Oregon, has a population that is a 
little over 89,000 people and has a size of 679 square miles. The county has also seen an 
increase in population from around 85,000 in 2010 to 89,000 people in 2016, representing over 
a 4% increase in population over 6 years.1 This increase is also expected to continue, 
representing a challenge for planners to address the needs of the county, both for the current 
population, and future residents.  

Population growth can be beneficial to a county, due to an increased workforce and 
consumer base, both of which will benefit the county's economy and increase tax revenue. 
Despite these boons, it is also a difficult and challenging task to deal with an increasing 
population, as it is hard to predict how the future population might impact current 
infrastructure or what their preferences for county-provided services and areas might be.  

Parks and open spaces are important to most counties for many reasons. They provide 
aesthetic value to an area which increases land value, attracts home buyers, provides 
recreational activities to children and adults alike. They also promote better health, safety, and 
community engagement within the areas they reside. One example of this is Orange County, 
California. The government of Orange County has done research and found that, “Green 
access...positively-impacts quality of life for all.”2  For residents of Benton County, parks are of 
significant cultural relevance as they are a physical representation of the appreciation that the 
people have for the nature and beauty of Benton County, and of Oregon as a state. Equity is the 
quality of fairness. It differs from equality in that it recognizes that there are challenges and 
obstacles placed in front of some of us, and not others, despite being provided with equal 
opportunity and resources. When relating this to parks and open spaces in a county, we have 
recognized that these spaces provide great benefits, but those benefits are often only realized 
by those who can access these parks reasonably and feel welcome there, as part of the 
community. The rest are disadvantaged. Our aim is to identify whether there is a park and open 

                                                           
1 www.census.gov 
2 Healthy Parks, Schools and Community: Green Access and Equity for Los Angeles County 2011 

Figure 1.1 Oregon Historical County Records Guide. "Avery 
Park Locomotive." 2009. Wikimedia Commons. 
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space equity issue as doing this is taking a step toward making Benton County a more resilient 
community in the future.  

Among responses of citizens from listening sessions conducted by Benton County, one 
of the core values that came up was the importance of having a resilient community. This 
statement was expanded to detail a desire for both communities, and individuals, within 
Benton County to be prepared for the mitigation, response, and recovery from all hazards. We 
focused our project around park and open space equity because we believe that it will have a 
positive effect on community resilience. Parks and open spaces present locations where people 
can meet and engage each other for any number of reasons, including as a place to discuss 
hazard preparedness, a place to meet during certain hazard events, and a place to provide aid 
to those affected by hazards. Parks and green space can also, “Help offset the adverse effects of 
global warming and dirtier air…while also helping with flood control.”3  This benefit of parks 
improves community resilience. Not only that, but park equity is also an indicator of good city 
infrastructure. Equitable park access for most people would include access to public 
transportation or safe bike paths to and from parks and open spaces. If there is access to parks 
with these means of transportation, it would also indicate that the county had a good and 
efficient transportation network. For these reasons, as well as the benefits to people's health, 
the positive effect of green spaces on the local and overall environment, and others, it's 
possible to see how park equity and resilient communities are related. 

The Benton County Thriving Communities Initiative works alongside these kinds of ideals 
to try and envision a future for Benton County that is focused on the values and beliefs of its 
citizens. These values, identified through feedback from community members taken at public 
events, listening sessions, online surveys, the Imagine Corvallis 2040 process, and from input 
taken out of the community plans for areas within the county which culminated in 8,934 
comments from 3,460 people. From this The Benton County Thriving Communities Initiative 
identified 7 core values to strive for that resonated with those comments. These were “Equity 
for Everyone”, “Health in All Actions” “Vibrant, Livable Communities”, “Supportive People & 
Resources”, “High Quality Environment & Access”, “Diverse Economy that Fits,” and 
“Community Resilience”.4 

By examining why park and open space equity is important as well as reviewing the core 
values for Benton County, this is a subject of major concern for Benton County. Not only is 
having parks and open space equity a benefit to community growth and a benefit to the 
livelihood to the citizens who take advantage of those spaces but also “Equity for Everyone”, 
“High Quality Environment & Access”, and “Vibrant, Livable Communities” have also been 
identified as an area that citizens want to strive to ensure for the future. Park equity is 
integrated with all those values, as well as the rest of the Benton County 2040 Thriving 
Communities Initiative.  

                                                           
3 Healthy Parks, Schools and Community: Green Access and Equity for Los Angeles County 2011 
4 Benton County 2040 Thriving Communities Initiative 
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Chapter 2: Park and Open Space Equity Issues in Benton County 

Introduction 
Chapter 2 of this report will provide an overview of parks and open spaces, areas of 

vulnerable populations, and parks and open space access in Benton County. These parks and 
open spaces will include all eligible areas located within county borders regardless of owner or 
manager. Vulnerable populations in Benton County will focus specifically on low-income/high 
poverty, limited English, and single parent household demographics. Finally access to parks and 
open space will be spatially analyzed; who has access to what areas and where the areas of high 
and low access are located. 

Background 
Benton County manages approximately 1,500 acres of parks and open space, which 

include natural areas, recreational parks, boat landings, a campground, and one historic park.5   
However, Benton County is home to another estimated 130,000 acres of parks and open space 
owned and managed by various local, state, and federal entities. Some of these additional 
spaces include the highly popular McDonald-Dunn Forest managed by Oregon State University, 
Mary’s Peak managed by the US Forest Service, the Corvallis City skate park, and large areas of 
public lands managed by the Bureau of Land Management. 

Benton County adopted its first plan for parks and open spaces in 1995 which provided a 
clear vision for management moving forward. In 2012 the county built upon the previous plan’s 
success and adopted a plan for the next generation of parks and open space management. In 
2003 Benton County adopted a trails plan, which the 2012 natural areas and parks system 
comprehensive plan also updated. The 2012 plan created a framework for planning and 
management with areas of focus including education, connectivity, biodiversity, collaborative 
management, and best management practices.6 

Presently Benton County is formulating, with significant input from all stakeholders, a 
2040 Thriving Communities Initiative. After the first round of listening sessions and surveys, 
comments on Nature/Environment and Parks constituted a full 17.11% of total responses. 
Although this new plan is only in its second stage of the visioning process, stakeholder surveys 
have already made it abundantly clear that parks and open spaces will play a large role in 
Benton County’s future.7  

                                                           
5 Benton County Natural Areas and Parks System Comprehensive Plan 2012 
6 Benton County Natural Areas and Parks System Comprehensive Plan 2012 
7 Benton County 2040 Thriving Communities Initiative 
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Parks and Open Spaces in Benton County 

 

Figure 2.1 Parks and open spaces property ownership in Benton County. 
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Figure 2.2 Benton County parks and open spaces lot size distribution in acres. 
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Figure 2.3 Existing parks and open space in Benton County by type: recreational, school grounds, and natural. 
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Overview of Socio-Economic Status and Ethnic Minority Population in Benton 
County 

Benton County contains vulnerable populations including those who are underhoused, 
low income, minority, and low education, among others. This report will focus on households 
that are in poverty, limited English speaking, or single parent. Historic records for these three 
demographic variables are primarily limited to census data, highlighting the 
underrepresentation that faces many vulnerable populations in Benton County. For example, it 
was only as recently as September 2017 that the Benton County Board of Commissioners 
declared a Hispanic Heritage Month for the county.8 

Table 2.1 Benton County selected vulnerable population demographics trends from 2000-2015.9 

Year 2000 2006-2010 2011-2015 

Poverty Rate 14.6% 19.1% 22.3% 

Limited English 2.7% 2.3% 2.5% 

Single Parent 21.9% 23.7% 22.4% 

  

                                                           
8 Benton County Board of Commissioners. “Commissioners proclaim Hispanic Heritage Month and highlight local 
success.” Benton County Board of Commissioners Office. www.co.benton.or.us/boc/page commissioners-proclaim-
hispanic-heritage-month-and-highlight-local-successes 
9 Oregon Explorer. Communities Explorer Tool. Accessed November 2017. Data source: US Census Bureau; 
American Community Survey. 
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Vulnerable Block Groups within Benton County 

 

Figure 2.4 Block groups with a higher average population in poverty than the overall county average. 

 



11 
 

 

Figure 2.5 Block groups with a higher average population speaking limited English than the overall county average. 
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Figure 2.6 Block groups with a higher average population of single parent households than the overall county average. 
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Overview of Access to Parks and Open Space 
Research indicates that most people are willing to walk about 10 minutes or ½ mile 

distance for recreation, which is longer than most will generally walk for work.10 The Trust for 
Public Land, which is the organization behind the ParkScore® methodology for ranking cities’ 
park systems, agrees with this research. They have established the 10 minute or ½ mile distance 
as the standard for measuring park access, which is the definition of access this report will 
use.11 

 

 

Figure 2.7 Distance and duration of walking trips in miles and minutes by type of trip made.12 

  

                                                           
10 Yang Y. and Diez-Roux AV. “Walking distance by trip purpose and population subgroups.” Am J Prev Med, vol. 43, 
no. 1, 2012, pp. 11-19. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3377942/ 
11 Harnik P. and Martin A. “Close-to Home Parks: A Half-Mile or Less.” The Center for city Park Excellence, The Trust 
for Public Land. http://parkscore.tpl.org/Methodology/TPL_10MinWalk.pdf 
12 Yang Y. and Diez-Roux AV. “Walking distance by trip purpose and population subgroups.” Am J Prev Med, vol. 43, 
no. 1, 2012, pp. 11-19. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3377942/ 
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Park Access in Benton County 
 

Table 2.2 Existing Parks and Open Spaces per Vulnerable Block Groups 

 

  

Block Groups Natural Areas 
(Acres) 

Recreational Areas  
(Acres) 

School Grounds 
(Acres) 

Total Area  
(Acres) 
 

 
All Block Groups 

 
109,200.91 

 
929.98 

 
443.04 

 
110,573.93 

 
High Poverty 

 
104,515.24 

 
523.77 

 
220.21 
 

 
105,259.22 

 
Limited English 

 
15,055.10 

 
71.76 

 
116.44 

 
15,243.3 

 
Single Parent 

 
83,416.22 

 
903.03 

 
423.75 

 
84,743.00 
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Benton County Distances from Parks and Open Spaces 

 

Figure 2.8 Cost distance from all recreational areas in Benton County. 
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Figure 2.9 Cost distance from all natural areas in Benton County. 
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Figure 2.10 Cost distance from all school grounds in Benton County. 

  



18 
 

High Poverty Block Groups Distance from Parks and Open Spaces 

 

Figure 2.11 Poverty block groups cost distance from recreational areas in Benton County. 
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Figure 2.12 Poverty block groups cost distance from natural areas in Benton County. 
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Figure 2.13 Poverty block groups cost distance from school grounds in Benton County. 
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Limited English Block Groups Distance from Parks and Open Spaces 

 

Figure 2.14 Limited English block groups cost distance from recreational areas in Benton County. 
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Figure 2.15 Limited English block groups cost distance from natural areas in Benton County. 
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Figure 2.16 Limited English block groups cost distance from school grounds in Benton County. 
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Single Parent Block Groups Distance from Parks and Open Spaces 

 

Figure 2.17 Single parent block groups cost distance from recreational areas in Benton County. 
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Figure 2.18 Single parent block groups cost distance from natural areas in Benton County. 
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Figure 2.19 Single parent block groups cost distance from school grounds in Benton County. 
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Table 2.3 Percentages of vulnerable block groups that are not within walking distance of parks or open space, by type. (1/2 
mile is the working definition of access.) 

Block Group Variable % of block group >.5 
miles from Natural 
Areas 

% of block group >.5 
miles from 
Recreational Areas 

% of block group >.5 
miles from School 
Grounds 

High Poverty 91.1% 96.2% 99.6% 

Limited English  90.2% 98.3% 98.3% 

Single Parent 91.4% 98.2% 99.1% 
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Figure 2.20 Benton County residential tax lots that are not within walking distance from any park or open space. 
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Figure 2.21 High poverty block group residential tax lots that are not within walking distance to any park or open space. 
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Figure 2.22 Limited English block group residential tax lots that are not within walking distance to any park or open space. 
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Figure 2.23 Single parent block group residential tax lots that are not within walking distance to any park or open space. 
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Table 2.4 Percentage of tax lots in vulnerable block groups not within walking distance to parks and open spaces. 

Block Group 
Variable 

% of Residents >.5 
miles from Natural 
Areas 

% of Residents >.5 
miles from 
Recreational Areas 

% of Residents 
>.5 miles from 
School Grounds 

% of Residents 
> .5 miles from 
ANY 
park/open 
space 

High Poverty 55.3% 61.8% 72.3% 42.6% 

Limited English  17.7% 17.9% 17.8% 9.3% 

 

Single Parent 67.3% 86.8% 67.3% 47.0% 
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Benton County Transportation (non-automobile) 

 

Figure 2.24 Public bus routes in Benton County. 
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Figure 2.25 Bike routes in Benton County. 
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Figure 2.26 Walkable roads in Benton County. Walkable roads are defined as non-principal roads. 
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Low Park Access Residential Tax Lots with Low Transportation Access 

 

Figure 2.27 High poverty block group, low park access residential tax lots not within walking distance to transportation 
options.  
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Figure 2.28 Limited English block group, low park access residential tax lots not within walking distance to transportation 
options. 
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Figure 2.29 Single parent block group, low park access residential tax lots not within walking distance to transportation 
options. 
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Figure 2.30 Benton County residential tax lots with low park access and low transportation access. 
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Table 2.5 Percentage of tax lots by vulnerability variable that are not within walking distance of any park or open space and 
percentages of these tax lots by their access to transportation. 

  

Table 2.6 Percentage of tax lots in vulnerable block groups with low access to parks and transportation. 

Total Tax lots >.5 
Miles from Natural or 
Recreational Space 
AND >.5 Miles from a 
bus or bike route 

% in High Poverty 
Block group 

% in Limited English 
Block group 

% in Largely Single-
Parent Block group 

67 100% 31.3% 97.0% 

  

Block group %Residents 
>.5 Miles 
from Park or 
Open Space 

% Residents 
too far from 
Bus 

% Residents 
too far from 
Bike 

%  Residents 
too far from 
Either OF 
THESE 

%  Residents 
too far from 
walkable 
road 

High Poverty 42.6% 96.2% 10.5% 6.8% 1.3% 

Limited English 9.3% 100% 6.9% 6.9% 0% 

Single Parent 52% 97.4% 8.1% 5.6% 0.8% 
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Summary of Key Findings 
 

 Combining the variables in table 2.5 with Figure 2.31 to create table 2.6 gives 67 tax lots 
with low park access that are too far from either bus or bike route. Of those tax lots, four are 
too far from a walkable street. Figure 2.31 spatially identifies several clusters of tax lots with 
the lowest park access, but also shows several outlying tax lots. 

Conclusion 
The above separate and combined analyses of vulnerable populations, park access, and 

transportation access define a clear snapshot of park access and equity in Benton County. While 
Benton County has a relatively large area of parks and open spaces, especially of the natural 
area category, access for several portions of the county is very limited. Vulnerable populations 
of Benton County are also at risk for low park access and equity. 
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Chapter 2a: An Additional Representation of Parks and Open Spaces in Benton 
County 

 

Park and Open Space Equity 
Benton County is known as one of the most progressive natural area and park providers 

in the Pacific Northwest. In Oregon, comprehensive planning provides coordination of effort, 
with statewide goals providing direction for countywide and local planning. The 1990-1991 
Benton County Parks Survey showed that residents chose hiking and walking, followed by 
picnicking, as the most preferred outdoor recreation. The survey also noted that: 53% of 
requests for expanded opportunities identified hiking and interpretive trails and trail 
construction should be a major element in future park development.13 

                                                           
13 Benton County Natural Areas and Parks Department, comp. "Benton County Natural Areas and Parks 
Department Trail System Plan." Benton County Natural Areas and Parks Department Trail System Plan (2003): 1-12. 
Benton County Oregon. Web. Oct.-Nov. 2017. 
https://www.co.benton.or.us/sites/default/files/fileattachments/natural_areas_and_parks/page/2391/trail_plan.
pdf. 
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  Figure 2.31 Benton County Trails Plan (2002) showing public lands and trail connections 
with an expanded view of the legend.14 

                                                           
14 Benton County Natural Areas and Parks Department, comp. "Benton County Natural Areas and Parks 
Department Trail System Plan." Benton County Natural Areas and Parks Department Trail System Plan (2003): 1-12. 
Benton County Oregon. Web. Oct.-Nov. 2017. 
https://www.co.benton.or.us/sites/default/files/fileattachments/natural_areas_and_parks/page/2391/trail_plan.
pdf. 
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The Oregon Statewide Planning Program requires counties to maintain updated 
comprehensive plans to provide policy direction for growth, land use and resource 
management. The first-generation plan was adopted in 1995 to provide strategic direction and 
a framework for organizing and managing a comprehensive system this included natural 
resource management and restoration, historic preservation, and trail system planning. This 
2012 plan update is a long range, second-generation plan that builds on a highly successful 
program and charts a course for moving into the future.  

If you look up the definition of access in your browser it will give you a definition that 
goes something like, “The means of entering a place.” For a general definition this is true 
however, in parks and open spaces the word access hold other connotations. Access asks the 
question of who has access to parks, what kind of access to parks and open spaces do these 
people have and is the access equitable? In this study of access we use these questions to help 
mold what we are looking for when we want to search for areas to add parks. We want to look 
for areas where people don’t really go to parks, the types of parks people have access to and if 
these parks are equitable. 

Key Demographic and Social Issues and Needs in Oregon (2008-2012)  
• Rapidly Aging Population  
• Walking/hiking trails close to home accessibility, volunteerism.  
• Declining Youth Outdoor Participation Walking/hiking trails close to home; connections 
with nature.  
• Increasingly Diverse Population Adapting to cultural needs e.g. group picnic and 
camping facilities.  
• Oregon’s Physical Activity Crisis Promoting physical activity to reduce chronic diseases 
and increase overall health. 
 
 Over the last ten years, Benton County’s population has increased by 9.5%, with 85,579 
persons recorded in the 2010 census. Population forecasts for Benton County for the next 
decade (2010-2020) suggest a continued moderate increase of approximately 3%, and an 
increase of 6.7% over the next fifteen years (2010-2025). According to the Portland State 
University Population Research Center, the highest growth will be seen in the age group of 
adults 60 years and older. A significant increase is expected among the 85 years and older age 
group. Conversely, minimal population growth is expected among the younger age groups. 
More than one third of Americans are racial and ethnic minorities. Hispanics continue to grow 
faster than any other group, exceeding 15 percent of the overall population for the first time 
last year. At the same time, children of racial and ethnic minorities continue to exhibit 
significant growth. In 2009, the non-white minority population in Benton County was 16%, 
including 6% Hispanic.15 

                                                           
15 Benton County Natural Areas and Parks Department, comp. "Benton County Natural Areas and Parks 
Comprehensive Plan." Benton County Natural Areas and Parks Comprehensive Plan (2012): 1-139. Benton County 
Oregon. Web. Oct.-Nov. 2017. 
https://www.co.benton.or.us/sites/default/files/fileattachments/natural_areas_and_parks/page/2391/final_comp
_plan_adopted_091812.pdf. 



45 
 

Table 2.7 Table showing number of vulnerable block groups that are over a half mile away from recreational areas, natural 
areas and school grounds. 

Vulnerability Variable Count of cells >.5 
miles away from 
Recreation 

Count of cells >.5 
miles away from 
Natural spaces 

Count of cells >.5 
miles away from 
Schools 

Block groups with 7.5% or 
more needing Public 
Assistance 

352225 307024 317584 

Block groups with 30% or 
more in Poverty 

2392705 2386012 2454037 

Block groups with 25% or 
more in Food stamp 
programs 

21255 

 

21123 19788 
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Figure 2.32 This map shows cost distance values for Benton County which are explained in table 2.6. The values shown on 
the map (1, 2, 3, 4, 5, 6) correspond to distances in feet (100, 500,1320,2640,5280 and above) from schools, natural areas and 
recreational areas. 
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Key Findings 
The cost distance map (Figure 2.32) is able to estimate locations of vulnerable block 

groups that don’t have much access parks, recreation and schools. Areas such as these depicted 
in the map above are of interest for increasing access however, in the analysis conducted there 
were two options for determining which vulnerable block groups that were of interest. As a 
group the collective decision was to focus on the other analysis focusing on other vulnerable 
groups.  



48 
 

Chapter 3: Alternatives to Increase Park Equity 
 

Introduction 
            Chapter 3 of this report will provide alternatives to increasing park equity for areas of 
vulnerable populations and for residents of Benton County that are particularly at risk of limited 
park and open space access. Vulnerable populations in Benton County consist of low-
income/high poverty, limited English, and single parent household demographics. Limited 
access is defined by a half-mile walking distance from parks and open space, and at-risk 
residents are those who are a half-mile, still, from available transportation to these parks and 
open spaces. Transportation options that are equitable for vulnerable populations include 
walkability, bike routes on non-principal roads, and public transportation. This chapter will 
evaluate the potential for new parks and open spaces, additional bike and pedestrian routes 
and networks, extending public transportation networks, and increasing access by non-spatial 
availability and public education and outreach. 

Increase access via development of new park and open spaces 
The addition of new park and open space depends on both the type of land available 

and the potential for its use as an additional natural space for the community. The criteria to 
incorporate both suitability and feasibility in the proceeding analyses are as follows: 

1. Land Value 

2. Size 

3. Floodplain 

4. Cost Distance from Natural areas  

5. Cost Distance from Recreational areas 

These variables were scaled as shown Table 3.1 and ranked according to importance for 
utility, economic value and placement (for more details on criteria see chapter 4). Variables 
were reclassified into a single scale: Ideal, Moderate and Poor; and the Rank Sum method, as 
described by Carr,16 was then used to relate all criteria by their relative importance to the 
feasibility of developing new parks and/or open spaces (Table 3.3). 

  

                                                           
16 Carr, M. (2007). Smart Land-use Analysis: The LUCIS Model Land-use Conflict Identification. ESRI, p.69. 
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Table 3.1 New park and open space suitability using original criteria. 

Criteria Ideal (Value =1) Moderate (Value =2) Poor (Value = 3) 

Size (Acres) 3-5  5-10  0-3 or >10  

Floodplain 0-D AH A/AE/AD 

Land Value < $175,000 $175,000 - $500,000 $500.000 of more 

Cost Distance Natural  >1 Mile 1 Mile - .5 Mile <.5 Mile 

Cost Distance Recreation >1 Mile 1 Mile - .5 Mile  <.5 Mile 

 

 

 

 

Table 3.2 New park and open space suitability using expanded criteria. 

Criteria Ideal (Value =1) Moderate (Value =2) Poor (Value = 3) 

Size (Acres) 1-5  5-10  <1 or >10  

Floodplain 0-D AH A/AE/AD 

Land Value < $300,000 $300,00 - $500,000 $500.000 of more 

Cost Distance Natural  >1 Mile 1 Mile - .5 Mile <.5 Mile 

Cost Distance 
Recreation 

>1 Mile 1 Mile - .5 Mile  <.5 Mile 
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Table 3.3 Rank sum table. By use of the weighted sum analysis in ArcGiS, the original criteria (table 3.1) were combined and 
reclassified once again into most suitable, moderately suitable and least suitable. 

Size 1 5 5/15=0.3 

Floodplain 2 4 4/15=0.3 

Land Value 3 3 3/15=0.2 

Cost Distance Recreation 
Areas 

4 2 2/15=0.1 

Cost Distance Natural Areas 5 1 1/15=0.1 

Sum  15 1.0 

 

  



51 
 

 

Figure 3.1 Suitable areas for new parks and open space in Benton County according to rank sum table 3.2 and using original 
suitability criteria. 

  



52 
 

 

Figure 3.2 Suitable areas for new parks and open space in Benton County using expanded suitability criteria. 
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Table 3.4 Original area of parks and open space vs. additional suitable areas based on our criteria. There is some overlap, so 
the total increase discounts original open space. NOTE: Numbers in blue reflect the expanded suitability criteria (Table 3.2) 
than was originally used (Table 3.1). 

Block Groups Original Total 
Available Area (Acres) 

Suitable Areas based 
on our criteria (Acres) 

Increase in Total 
Available Area 
(Acres) 

  

All Block Groups 

  

108,892.99 

  

107,130.84 

458,427.39 

  

-1,762.15 

349,534.4 

 

  

High Poverty 

  

103,650.20 

  

102,082.49 

210,704.22 

  

-1,567.51 

191,224.16 

  

Limited English 

  

15,234.27 

  

7,856.78 

22,247.84 

  

-7,377.49 

20,703.94 

  

Single Parent 

  

83,062.05 

  

91,925.23 

225,475.33 

  

8,863.18 

230,562.74 
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Based on the original suitability criteria, there are no additional parks or open spaces 
available for Benton County to build upon--all suitable locations are already included in the 
preliminary evaluation.  

Although there may be limited opportunity for the county to build new parks, some of 
the existing areas could be expanded, more appropriately used or made easier to access. 

Note: The expanded suitability criteria indicate a large increase in area for potential new 
parks and open space, however further spatial analysis will be required to more completely 
describe these new areas. 

Increase access via development of safer roads, bike paths and pedestrian 
routes 

Based on vulnerable block groups, residents more than a half-mile from parks and open 
spaces, and especially those of which whom are a half-mile from a transportation option to 
these spaces, this study proposes the following recommendations for changes to Benton 
County: One incorporation or expansion of existing natural space, six connections to existing 
bike paths (one of which could be a walkable road if the budget allows), and two new bike 
paths to create connectivity. 
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Figure 3.3 By use of Editor in ArcGIS and heads-up digitization of transportation layers, new bike lanes/paths were created to 
connect isolated residents. 
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Figure 3.4 Potential area for new park or open space in Benton County. 

  



57 
 

 

Figure 3.5 Connecting existing bike path and/or walkable road. 
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Figure 3.6 New bike paths on walkable roads. 
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Figure 3.7 New bike paths on walkable roads. 
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Figure 3.8 New bike paths on walkable roads. 
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Increase access via development of public transportation routes and networks 
In addition to local expansions of natural spaces as described above, the expansion of 

public transportation to natural spaces could increase access for both those who want to travel 
to inner-city recreational areas, and those who want to travel from the city out to more rural 
natural spaces. 

  



62 
 

 

Figure 3.9 New public transportation routes. 
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With these changes, the most vulnerable residents of Benton County are given more 
equitable access to the parks and open spaces in their area. By proceeding with these 
alterations the amount of inequity goes significantly down. 

The current number of residential tax lots that are greater than a half-mile from a 
natural space or recreational area is 2,168. With the addition of new bike paths, roads and 
transportation systems as described above, the new number of residential tax lots that are 
greater than a half-mile from a natural space or recreational area is 1,797. 

 
Table 3.5 Original: of 2,168 tax lots. 

Block group % Residents 
too far from 
Bus 

%Residents  
too far from 
Bike 

%Residents too far 
from Either OF THESE 

% Residents Too far from 
walkable road 

High Poverty 96.2% 10.5% 6.8% 1.3% 

Limited English 100% 6.9% 6.9% 0% 

Single Parent 97.4% 8.1% 5.6% 0.8% 

 
 
 
 
Table 3.6 New: of 1,797 tax lots. 

Block group % Residents 
too far from 
Bus 

%Residents  too 
far from Bike 

%Residents too far 
from Either OF 
THESE 

% Residents Too far from 
walkable road 

High Poverty 55.1% 4.8% 2.8% 0.66% 

Limited English 58.5% 1.3% 1.3% 0% 

Single Parent 51.9% 3.5% 2.24% 0.40% 
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For these improvement analyses, we did not consider distance from school grounds as 
an indicator of inequity, due to the uncertainty of use agreements and time available for 
recreation. We do, however, note that including these locations to the original 2,158 tax lots 
that are distant from natural and recreational use sites, the number of inequitably located tax 
lots drops down to 1,096. This decreases the number of vulnerable residents by nearly 50%. It 
simply lives with the assumption that that school is available and functional as a recreational 
site or natural area. 

 
Table 3.7 Over-all: original. 

Total Tax lots >.5 Miles 
from Natural or 
Recreational Space AND 
>.5 Miles from a bus or 
bike route 

% in High Poverty Block 
group 

% in Limited English 
Block group 

% in Largely Single-
Parent Block group 

67 100% 31.3% 97.0% 

 
As stated previously, of the current residential tax lots that are >0.5miles from park or natural 

space, 67 are too far from both bus and bike routes. Of those, 4 are too far from a walkable street.  
 
 
Table 3.8 Over-all: new. 

Total Tax lots >.5 Miles 
from Natural or 
Recreational Space AND 
>.5 Miles from a bus or 
bike route 

% in High Poverty Block 
group 
 
 

% in Limited English 
Block group 

% in Largely Single-
Parent Block group 
 
 

17 100% 0% 88.2% 

 
 

New analyses show that there would be only 17 residential tax lots that are > 0.5 miles 
from park or natural space and too far from both bus and bike routes. Of those 17, only 1 is >.5 
miles from a walkable street. This tax lot is located in block group 3 and is one of the vulnerable 
residents in the single-parent demographic as well as the High Poverty Demographic. There is 
no apparent reason a walkable road or bike route couldn’t be put in here, its omission was due 
to human error. 
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Chapter 4: Analysis of Alternatives 
 

Introduction 
This segment of our report is intended to provide a framework for consideration of any 

potential impacts (whether positive/negative, predicted/unforeseen) that may result from the 
changes made as outlined and modelled for the different alternative approaches  the county 
chooses to implement to achieve improved park equity for its most in-need residents. We 
analyze several potential methods to ensure all Benton County residents have adequate access 
and abundant opportunities to enjoy Benton County’s parks and open spaces (ideally without 
driving). Particular focus is on the county’s more at-risk segments of the population to examine 
whether or not there is some disparity between park and open space equity for them and other 
groups of Benton County constituents. Multiple studies have shown undeniable connections 
between the more “urban” and/or sedentary modern lifestyles many of us are faced with, and 
the increasingly widespread public health issues such as hypertension (high blood pressure, 
etc.), childhood obesity, and many other adverse health effects (Prasad, et al, 2016; Tilt,  2017). 

There has been much research published recently connecting a person’s overall health 
and well-being to their relationship with the “built-up” artificial environment around them. 
Prasad, et al (2016) and Zhang et al (2011) both discuss the unhealthy lifestyles and 
predominantly sedentary behaviors that living in “urbanized” environments tends to inherently 
promote. In 2011, the annual obesity-related healthcare costs in the United States were 
approximately $147 billion, and by the year 2020 per capita spending on healthcare for US 
adults is projected to rise by at least 65%, if obesity and related health effects remains as 
prevalent as they are today (Zhang, 2011). Globally, an estimated 3.2 million premature deaths 
each year can be “attributed to insufficient physical activity” (Prasad, 2016).  The phenomenon 
of urbanization itself has been identified by the World Health Organization (WHO) as one of the 
three primary demographic challenges to promoting public health in the 21st Century (Tilt, Wk3 
Lecture 2017; Prasad, 2016).    

Metrics Used in Analysis 
Based on public outreach campaigns and surveys conducted through the Benton County 

Thriving Communities Initiative (TCI) 2040 campaign, it seems that the majority of Benton 
County respondents indicated that Benton County’s natural areas and accessible public 
recreation areas were one of the most important things to their sense of connection with 
where they live and/or work. Many non-residents who visit Benton County, Oregon also are 
often awe-struck at the abundance of open-space and green, seemingly unspoiled natural 
areas, forests, and farmlands that cover much of the area. This sense of separation from the 
larger cities and urban areas of the greater Willamette Valley is enhanced by the absence of an 
Interstate highway through the county. Most residents prefer it this way, even if the local 
economy would likely benefit if there were not only an interstate highway loop or “spur” 
freeway extension, but also a high-speed commuter rail line running directly through or near 
some of the cities and towns that are otherwise connected by highways. This of course would 
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take away from the character and the “postcard-esque” aesthetic appeal of Benton County, 
particularly the Oregon State University campus and the city of Corvallis itself. 

Most Benton County residents feel strongly about this issue one way or another, and 
most have expressed a desire for all residents to have equitable access to these areas. 
However, many of the most popular trailheads and access points are essentially unreachable 
without a private vehicle. Some are indeed accessible by semi-connected bike, trails, but often 
require at least some segment of the ride to be along a busy highway without a designated 
bicycle or pedestrian lane. There is also the plight of those who, whether by necessity or by 
choice, do not have regular access to a reliable vehicle capable of transporting them and their 
families from the more urban landscapes they reside in to many of the already existing parks 
and open space destinations across many regions of Benton County. 

As touched on opening paragraph above, this section of our report looks at the different 
metrics used to evaluate and model impact from changes associated with the proposed 
alternatives outlined in this report, as well as the validity of these criteria in the context of 
measuring park equity. Also discussed are the census block groups that were designated as 
most vulnerable or at risk based on certain population variables such as 1) High Poverty status, 
2) Limited English-speaking, and 3) Single Parent households.  

Ideally this will help the decision makers at Benton County gain a broader perspective 
on the population statistics of their constituents while developing a long-term plan to improve 
access to and the overall infra-structure of the County’s park, natural and open space networks.  

Alternatives to Improve Park Equity for Benton County described in this report: 

Development of New Park Spaces 

Development of Safer and More Extensive Road, Bike and Pedestrian transportation networks 

 Development of Improved Public Transit options throughout the County 

 Implementation of Expanded and Improved Public Education and Outreach campaigns 
(including metrics to track for measuring degree of success of the chosen alternative(s) 

A look at the Suitability Criteria used in modelling various alternatives: 

Metric 1: Land Value 

In the case of acquiring any new land on which to expand existing multi-use trail, public 
transit, or park and natural area sites in areas shown to be lacking in access to such amenities 
and services, the value and subsequent cost to obtain each candidate land parcel will be of 
significant consideration during the decision-making process and unavoidable budgetary 
constraints. 
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Metric 2: Size 

The size of any new acquisition or re-purposed land parcel considered will need to meet 
the minimum requirements of the County’s criteria of course, and will have to fall under certain 
zoning or other classification qualifications as a Natural Area, Public Land, or Recreation space, 
such as keeping with the NRPA’s standard minimum of 10 acres of Recreational or City Park 
space for every 1,000 residents, often measured with Radius method. (Tilt, Wk3 Lecture 2017; 
Tilt, Wk 6.2 Lecture 2017). 

Metric 3: Floodplain Maps/Flood zone Designation 

The designation as a floodplain or flood hazard zone, particularly with the increasingly 
updated FEMA floodplain designation zones, will make more and more potential properties 
available for park and natural/recreation spaces. If they are wisely built upon, with “Green 
Infrastructure” and Stormwater Management Hierarchy practices implemented along with Low 
Impact Development (LID) practices that involve allowing these spaces to flood in times of high 
water and use as a Recreational or Natural area at other times (Tilt, Wk 7.1 Lecture 2017). This 
will minimize threats to human life and property as long as there is awareness of the hazard 
and that proper signage is posted at any access points and of course no activities are scheduled 
in these areas during potential flash flooding or other fast rising water situation is possible 
(FEMA Flood Zone Designations, 2017). 

Metric 4: Cost-Distance from Natural Areas (further the better for new site suitability) 

A half-mile or more Cost-Distance Analysis was conducted studying the number of 
Residences from Natural areas with areas greater than 10 acres (NRPA’s standard). The intent 
of this initiative to provide park and natural area access for all residents, special consideration 
should be made for those members of the vulnerable population and low-SES census block 
groups who have a high Cost-Distance value with respect to nearby Natural Areas. This 
indicates their overall cost to reach any destination at a specified Distance away makes them 
even more vulnerable to a lack of access to any of the benefits that these areas being more 
easily accessible would provide (Zhang, 2011). More natural spaces or better access to existing 
ones must be made available for these segments of the population if Benton County wants to 
truly boast about Equity for All, one of the Core Values of Benton County’s TCI 2040. 

Metric 5: Cost-Distance from Recreational Areas 

This analysis is based on the same principles as described above with the Natural Areas, 
only focusing on the smaller but potentially more spread out Recreational Area designation. In 
the case of this study, pertaining to city and county park less than ten acres(NPRA standards,  
Zhang, 2011) and how many residential tax lots are greater than half-mile away, there must 
also be special consideration made for these Benton County residents as well. A half-mile, or 
approximately 800 meters, is what is considered a reasonable “walkable” distance from a park 
or natural area space, without one feeling the need to drive a car to get there. Zhang et al 
(2011), points out that good access to green space, particularly parks, in urban areas is 
associated with increased physical activity, and the Task Force on Community Preventive 
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Services recommends creating or enhancing access to places for physical activity, namely parks, 
and is one of their 8 identified societal strategies to promote and increase physical activity. 

Weighing of Different Metrics  
           When it came to weighing the importance and relevance of each metric used to measure 
both the current conditions (establishes baseline for measuring changes against) and potential 
projected outcomes of various alternative approaches, the weight of each was predictably 
variable depending on the nature of the alternative and what may be the . However, we were 
able to establish weighted ranks for each variable that were then reclassified and rescaled such 
that they are measured in the same direction on the same scale, yet are still tailored to each 
alternative. 

Comparison and analysis of different alternatives using similar Suitability Criteria (metrics) 
 

Alternative 1: Increase access via development of new park and open spaces. 

 
Land Value 

The first and likely most preferable version of this alternative involves simply improving on 
or expanding existing park and open space sites, eliminating the need to find funding for and 
tediously search for suitable site locations that fit the budget and other constraints the county’s 
decision makers will face. Another issue that comes with the acquirement of new land and 
building all new Active Play park facilities is the drastically increased costs that come with 
building to the Americans w/ Disabilities Act (ADA) code standards now enforced on any newly-
constructed play facilities. This requirement could potentially be avoided by only improving or 
expanding on existing site locations while leaving the traditional playground equipment as it is. 
Regardless, on some level, new park and natural area sites and land parcel purchases will likely 
be necessary to fully address the problems these alternatives are intended to solve, namely the 
geographic “gaps” and “park poor” areas identified in our analysis that need some type of 
improved access to these spaces. For the purposes of projected budget allotments that Benton 
County should be prepared to designate for new Parks and/or Natural Area space sites, we 
created three Classes based on estimated ranges of Land Value dollar amounts. Less than 
$175,000 would be considered “Ideal” and assigned a value of 1 on our Suitability criteria scale, 
Land Values between $175,000 and $500,000 are considered “Moderate” and assigned a “2” 
value on our scale, and any Land Values greater than $500,000 are assigned a value of “3” 
otherwise considered “Poor” ranking, as seen in Table 4.1 below. 
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Table 4.1 Ranked and weighted suitability criteria. 

 

  
 

Naturally, the criteria for size of a potential new land parcel depends in part on whether it is 
intended as a city park or a larger and more rural Natural Area or the unique spatial geography 
Trail Site. For urban parks, the NPRA standard recommendation of 10 acres for every 1,000 
residents was used as a pseudo-guideline for city parks, though rural Natural Areas and Trail 
Networks would likely better suit a larger parcel of land. The class break ranges we used are 
also shown in Table 4.1 above. Land parcel sizes of 3-5 acres are considered “Ideal” and 
assigned a “1” value, 5-10 acres is labelled “Moderate” and assigned a “2” value, and sites with 
acreages of 0-3 acres or greater than 10 acres would be considered “Poor” choices for city parks 
and assigned a “3” value on our scale. A different set of ranges would be used for rural Natural 
and Open greenspace land parcels. 

Floodplain Designation 
Active floodplains may not be the first characteristic that comes to mind as potentially 

beneficial criteria. However, building a park or natural area in a low-lying flood-prone area or 
proper designated floodplain can actually result in lowered purchasing costs, avoidance of 
millions of dollars in damages and potentially saved human lives. When planned, designed, and 
built properly with “Green Infrastructure” (G.I.) and Low Impact Development (LID) best 
management practices in mind, these flood-prone parks can act as excess storm water 
management reservoirs, allowed to fill with floodwater and excess run-off during high rain or 
flooding conditions. As long as no activities are conducted in these zones during times of 
potential flash flooding etc., these areas can simply be closed off with minimal property 
damage and low cost to restore the largely natural features along trail loops/networks and 
Natural/Open greenspaces. Using the FEMA Flood zone Designations resource, we classified as 
“Ideal” locations with floodplain designations of 0 (not a flood zone) to “D” (Area w/ possible 
but undetermined flood hazards/no flood hazard analysis conducted) and assigned these a 
value of 1. Areas with flood zone designation “AH” (1% annual chance of shallow flooding, 
usually as a pond with depths of 1-3 feet) were assigned a value of 2 and called “Moderate.” 
Areas with flood zone designations of A, AE, or AD (see definitions below) are considered 
“Poor” and assigned a 3 value. 

 

Criteria Ideal (Value =1) Moderate (Value =2) Poor (Value = 3) 
Size (Acres) 3-5  5-10  0-3 or >10  
Floodplain 0.2-D AH A/AE/AD 
Land Value < $175,000 $175,000 - $500,000 $500.000 of more 
Cost Distance Natural  >1 Mile 1 Mile - .5 Mile <.5 Mile 
Cost Distance 
Recreation 

>1 Mile 1 Mile - .5 Mile  <.5 Mile 
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Flood Zone Designation A: 
Areas with a 1% annual chance of flooding and a 26% chance of flooding over the life of a 30-
year mortgage. Because detailed analyses are not performed for such areas; no depths or base f
lood elevations are shown within these zones. 

Flood Zone Designation AE: 
The base floodplain where base flood elevations are provided. AE Zones are now used on new f
ormat FIRMs instead of A1-A30 Zones. 

Flood Zone Designation AD: 
River or stream flood hazard areas, and areas with a 1% or greater chance of shallow flooding e
ach year, usually in the form of sheet flow, with an average depth ranging from 1 to 3 feet. Thes
e areas have a 26% chance of flooding over the life of a 30-
year mortgage. Average flood depths derived from detailed analyses are shown within these zo
nes. 

Source: FEMA Flood Zone Designation definitions 
URL: http://snmapmod.snco.us/fmm/document/fema-flood-zone-definitions.pdf 

Cost Distance from Natural Areas 
The Cost Distance analyses gives an indication of what the true cost of travelling a certain 

distance will be to reach a given destination or other desirable amenity in the community. We 
used the standard distance for what is considered “walkable” of ½ mile or approximately 800 
meters. Ideally, now Benton County resident should have to walk a distance greater than 0.5 
miles to reach access to a Park or Natural Area. For this analysis of suitable locations to build 
new park or open spaces, we considered distances greater than 1 mile to be “Ideal” and 
assigned these a 1 value. “Moderate” distances were between 1 mile and 0.5 miles from an 
existing Natural Area and assigned values of 2, and “Poor” distances in this context means 
distances of less than 0.5 miles, assigned as 3 values. 

Cost Distance from Recreational Areas 
The Cost Distance analysis for Recreational Areas was conducted almost precisely the 

same way as described above for Natural Areas. We used the standard distance for what is 
considered “walkable” of ½ mile or approximately 800 meters. Ideally, now Benton County 
resident should have to walk a distance greater than 0.5 miles to reach access to a Recreational 
Area. For this analysis of suitable locations to build new park or open spaces, we considered 
distances greater than 1 mile to be “Ideal” and assigned these a 1 value. “Moderate” distances 
were between 1 mile and 0.5 miles from an existing Recreational Area and assigned values of 2, 
and “Poor” distances in this context means distances of less than 0.5 miles, assigned as 3 values. 
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Alternative 2: Increase access via development of safer road, bike and pedestrian routes and 
networks. 

Land Value 
The value of the potential land acquisitions and the cost to purchase it will likely always 

be one the most significant single constraints on the decision making process. The overall costs 
associated with purchasing the narrow strips of negotiating easements or “right-of-way” access 
across everything full the trail or path to cut across his/her property boundaries, which may 
require certain incentives that could sway the farmer one way or another. 

Floodplain Designation 
Riparian Buffer Zones and Low-Impact Development BMPs are being used in many other 

cities and towns across the state and nationwide so to redirect the storm water flooding and 
storm surge events and of course tsunami waves 

Cost Distance Analyses from Natural Areas/Recreational Out 
The Cost Distance analysis for Recreational and Natural Areas was conducted almost 

precisely the same way as described above for Natural Areas. We used the standard distance for 
what is considered “walkable” of ½ mile or approximately 800 meters. Ideally, now Benton 
County resident should have to walk a distance greater than 0.5 miles to reach access to a 
Recreational Area. For this analysis of suitable locations to build new park or open spaces, we 
considered distances greater than 1 mile to be “Ideal” and assigned these a 1 value. “Moderate” 
distances were between 1 mile and 0.5 miles from an existing Recreational Area and assigned 
values of 2, and “Poor” distances in this context means distances of less than 0.5 miles, assigned 
as 3 values. 

Alternative 3: Increase access via development of improved public mass transit network 

Land Value 
The value of the potential land acquisitions and the cost to purchase it will likely always 

be one the most significant single constraints on the decision making process. The overall costs 
associated with purchasing the narrow strips of negotiating easements or “right-of-way” access 
across everything full the trail or path to cut across his/her property boundaries, which may 
require certain incentives that could sway the farmer one way or another. 
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Table 4.2 Comparing the areas of each block group (in acres) compares to suitable sites. 

 

  

Block 
Groups 

Original Total 
Available Area 

(Acres) 

Suitable Areas based on 
our criteria (Acres) 

Increase in Total 
Available Area (Acres) 

 

All Block 
Groups 

 

108,892.99 

 

458,427.39 

 

349,534.4 

 

High 
Poverty 

103,650.20 210,704.22 191,224.16 

Limited 
English 

15,234.27 22,247.84 20,703.94 

Single 
Parent 

83,062.05 225,475.33 230,562.74 
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Limitations of Analysis 
This report and the data analyses it was based on have several inherent limitations and 

constraints. This type of in-depth analysis and report on potential alternatives to improve park 
equity assumes that the policy and geography of Benton County will begin using these suddenly 
more-accessible Parks and other Recreational Areas for their intended purposes, and that 
significant and positive changes will be seen in the overall public health statistics of these 
groups. Another assumption made is that Benton County actually suffers from a lack park 
equity disparity issue in the first place. Despite the face the inequity described early in the 
report, much of Benton County does appear to have accessible Natural Areas and Parks and 
Natural Areas/Greenspaces when compared to nearly any other county in the Willamette 
Valley. This is certainly a biased viewpoint and is likely due to past experiences with true urban 
blight and a very obvious park equity and accessibility problems. That being said, Benton 
County is truly a special place and regardless of the current “inequitable” parks and open space 
issues it may have, the current “baseline” of existing parks, natural areas, and trail networks is 
very much appreciated by frequent visitors who try not to take their time in Benton County for 
granted, particularly when returning to a larger metropolitan area and it’s much more bleak 
aesthetic and urban landscape. 

Benton County’s Sustainability department has been studying the connections between 
Recreational Access and Public Health Risks, and the recognition that these poor health effects 
that result from a lack of physical recreational activity that strengthens the individual and 
community’s resilience capacity, and goes a long way towards making efforts to improve the 
sustainability, strength, and resiliency of its communities and individuals within them (Zhang, et 
al, 2011). We hope that this in-depth examination of the equitability and accessibility assist in 
the decision making when evaluating potential outcomes and impacts the changes incurred.  

The value of the potential land acquisitions and the cost to purchase it will likely always 
be one the most significant single constraints on the decision making process. The overall costs 
associated with purchasing the narrow strips of negotiating easements or “right-of-way” access 
across everything full the trail or path to cut across his/her property boundaries, which may 
require certain incentives that could sway the farmer one way or another.  
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Benton County: https://www.co.benton.or.us/maps 
City of Corvallis: http://www.corvallisoregon,gov/index.aspx?page=163 
Oregon Explorer: http://oregonexplorer.info 
Social Explorer: https://www.socialexplorer.com 
American Fact Finder (US 
Census):https://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml 
On-The-Map (US Census): https://onthemap.ces.census.gov 
Flows Mapper (US Census): https://flowsmapper.geo.census.gov/map.html 
Business Builder (US Census): https://cbb.census.gov/rae/# 
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Chapter 5: Recommendations 
 

The goal of the report was to address issues regarding park equity and access that were in 
line with the goals and values of Benton County gathered by the Benton County 2040 Thriving 
Communities initiative. Our evaluation found that there were in fact vulnerable block groups 
with an inequity when it came to parks. While building a new park close to these vulnerable 
groups would help increase access for all and thereby improve equity, expanding transportation 
networks to areas with poor access to public transportation, lack of accessible bike paths, or 
walkability to either - would likely have a greater impact, while potentially being more feasible. 
Drawing from our analysis, there are actually a large number of public green spaces that are 
available to people within Benton County. Furthermore the block groups we identified (ones 
that were residential, met our vulnerability criteria, and were subject to park access inequity) 
were spread out. By expanding transportation networks to these block groups you would 
provide more access to the currently existing spaces. Additionally, increasing access to 
transportation would decrease vulnerability to hazards, in that with better access to networks 
comes an increase in ability for residents to escape from hazardous or threatening situations 
and for better hazard planning and response in general.      

For Benton County’s Thriving Communities initiative, there were several values and goals 
identified, derived from responses collected in a number of ways. Among these values and 
goals was the desire for Benton County to be a place that has equity for everyone. This value 
aligns with the desire for park and open space equity, as without it cannot be said that Benton 
County is committed in securing “Equity for Everyone” by “Create(ing) Equitable Opportunities 
and Access for Everyone” as defined by the goal statement from the initiative. While obviously 
providing park and open space access that is perfectly equitable for everyone within Benton 
County, and for that matter perfect equity in all opportunities and access, isn't a goal that will 
likely be reached in any of our lifetimes. However taking a step towards achieving park equity 
shows a commitment to secure equity in general. 

Another value, “Community Resilience”, is also furthered by the desire for park and open 
space equity. As per the identified core values, Benton County's commitment to ensure 
community resilience includes wanting “Communities and Individuals are Prepared to Respond 
to and Recover from Natural & Human Caused Threats & Hazards”. Providing park and open 
space equity requires that more members have access to these open spaces, open spaces 
which can be used as meeting places during sudden natural and human caused hazards. 
Additionally just the existence of better transportation networks in order to increase park 
equity would also provide better transportation networks for disaster response and recovery. 
There are of course limitations to this, as providing these services would not only require initial 
funds to create transportation networks, but also money to maintain them as well as to 
develop new hazard response plans in accordance with them. However, as before, taking this 
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step and working within and around those limitations would show that Benton County is 
working towards ensuring “Community Resilience”.  

 

While we feel that our recommendations would help increase park equity, there are some 
considerations that should be noted before putting any kind of policy in place to follow those 
recommendations. Our recommendations to increase park equity are based on findings based 
on particular criteria chosen by our researchers. We feel this is important to consider for the 
implementation of future policies and actions as these criteria, albeit important as they do 
highlight vulnerable block groups, many not accurately pinpoint populations in need of the 
most improvement towards park equity. This is due to a few reasons but most importantly 
because of how the criteria were chosen. While a considerable amount of thought went into 
choosing which criteria would be best to address this issue, it is still based only on the opinions 
of the researchers of this report. Our opinions may not reflect the opinions of the city planners 
and residents of Benton County, whose opinions ultimately matter just as much. Additionally 
the weight given to each of these criteria when generating our suitability analysis likely doesn’t 
reflect the weight that other groups that would have given the same criteria. To summarize 
these few points, while we are confident in the results we found and the suggestions we made, 
our work was based on our own conceptions of the problem. Lastly our research team was 
made of a combination of undergraduate and graduate students, with direction and assistance 
from our instructor. All of us have varying degrees of experience, or lack thereof, with GIS 
software and work creating presentable data sets. We don’t feel that this is a cause for concern 
but more just a consideration to be taken. 

Our analysis also involved an assumption that everyone wants park equity, and thereby 
better access to them. While wanting to provide accessibility sounds like a positive step, there 
are those that might be living away from high accessibility area for reasons such as increased 
privacy and others. Our research focused heavily on a GIS perspective of the issue at hand and 
included no input from individuals in areas identified by our various analyses. When making 
policy we feel it would be important to remember that our work only helps to identify possible 
problems and solutions to them, but further ground truthing should be done based on the GIS 
work in order to ensure that policies and actions taken are within the best interests of those 
affected most by those policies and actions. 

With those recommendations in mind our suggestion for implementation would be to do 
further research into the issue of park and open space equity. While we feel that a substantial 
amount of information was highlighted that shows there is an inequity issue and we also 
identified a couple of strategies to help improve the problem, we recognize that many other 
solutions may exist. Also given that the criteria chosen were limited and based on our views as 
a team, further analyses using more and different criteria would paint a clearer picture as to 
whether the results and conclusions we generated were accurate.  Beyond that implementing 
either increased access to new transportation networks or the development of new parks and 
open spaces presents financial challenges. This presents even more reason the do further 
analysis to minimize unnecessary spending. If constructing new networks is the strategy 
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utilized, gradual implementation of this plan and concurrent reassessment of park equity to 
observe improvement or lack thereof should be applied. Individuals and families move around 
and the assessments generated by our research will move with them, changing the suitability 
assessments we created. This also applies to any implementation of policies based on either 
our vulnerability or suitability analyses or both.   

Conclusion 
Our work until this point answers our initial goal of address the current issues pertaining 

to park and open space equity as well as presenting some recommendations for the future. Our 
various analyses come together to illustrate that there is a current park and open space equity 
problem as there are residential block groups within Benton County that lack access to park 
when compared to others that are also part of vulnerable populations groups(high poverty 
rating, non-English speaking, single parent) within Benton County. Among our 
recommendations are to decrease this inequity by increasing access through the development 
of new transportation networks such as new public bus routes or new bike paths. In 
implementing this recommendation or other potential solutions some further research towards 
suitability could be done in order to improve the accuracy of the results, hopefully increasing 
the efficiency of spending by the county towards the issue.  

Ultimately the benefits of parks and open spaces are difficult to measure but it is clear 
from our research and the past research of others that those benefits are there and ensuring 
that everyone has a fair right to those benefits is in keeping with the goals of Benton County for 
and now and in the future.  In all, this analysis should provide a starting point to address the 
issue of park and open space equity in Benton County in order to benefit the lives of its 
residents and aid the city in planning for the future. 
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Chapter 6: Appendices 

Appendix A: Parks and Open Space Methodology 
Data provided for the analysis was from the Benton County Oregon website under their 

Maps/GIS tap and City of Corvallis. This data was downloaded through .zip files and then 
unzipped and downloaded into ArcGIS. In the ArcGIS program the data is opened as shape files 
which have specific geographic coordinates allowing them to be mapped out accurately in 
space. For Benton County the datum used is D_North_American_1983_HARN which is just the 
projection used in North America that provides the most accurate maps. If mapping somewhere 
other than North America another datum would be used.   

The map below was created by downloading tax lot data of Benton County from the 
Benton County Oregon website. This data when put into ArcGIS shows the state of Oregon and 
includes a geographic outline of the county boundaries as well as specific information about 
each tax lot in an attribute table. Through the attribute table data can be selected through a 
query, so if Benton County was the desired attribute to study than in the query box type, 
“County = Benton.”  The result would be that all attributes with the county being equal to 
Benton would be selected and then you can create a layer from that selected data that is just of 
Benton County. In the map the attributes that were selected are Benton County Parks and 
Excluded Park Spaces. The excluded park spaces were chosen based on what the analyst 
thought would not make good park spaces which in this case were RFPD land, land owned by 
OSU and LBCC and other park areas such as cemeteries.   
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Figure 6.1 Map showing excluded parks in Benton County Oregon. 
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In choosing potential park spaces the analyst picks the categories based on what the 
decision maker’s priorities and limitations are. Then the analyst looks at the available data 
which might be limited depending on the area in question. After the analyst has all pertinent 
data to the study, which for this case of new parks varied depending on group but were all of 
vulnerable block groups, a cost distance analysis is done.  

A cost distance analysis is where the analyst reclassifies a variable to have a numerical 
value based on whether the variable is desired or not and then all the numerical values are 
added together to give the space a score. Depending on how the analysis is done either a high 
or low score is given to mean good or bad in that space. For example, when looking at where a 
park should be built, flooding is a deterrent so for an area that floods 6 might be assigned and if 
there is an area that never floods a 1 might be assigned. Then the area that is weighted more is 
not as suitable as the one that is weighted less.    

There are some limitations with this type of data analysis. Data can overlap when adding 
in multiple layers causing values to be covered up or values may be calculated incorrectly. 
Human error is a factor because a lot of the factors chosen and their weights are based on what 
the analyst thinks is best based on what the stakeholders want. Some things the analyst thinks 
are acceptable may not actually be acceptable to the stakeholders and vice versa. Lack of data 
or more accurate up to date data is almost always a limitation in these types of analysis. 

 

  



82 
 

Appendix B: SES and Ethnic Minority Population Methodology 
Population data concerning socio economic status within Benton County was acquired 

from the United States Census Bureau in TIGER/Line® shapefiles with Selected Demographic 
and Economic Data. Shapefiles used American Community Survey 5-year estimates, 2011-2015. 
The metrics for determining a low socioeconomic status were poverty status of households 
within the last 12 months, single parent households and limited English speaking households.  

Poverty Status of Households within the last 12 months 

Since poverty is defined at the family level and not the household level, the poverty 
status of the household is determined by the poverty status of the householder. Households are 
classified as poor when the total income of the householder's family in the last 12 months is 
below the appropriate poverty threshold. (For nonfamily householders, their own income is 
compared with the appropriate threshold.) The income of people living in the household who 
are unrelated to the householder is not considered when determining the poverty status of a 
household, nor does their presence affect the family size in determining the appropriate 
threshold. The poverty thresholds vary depending upon three criteria: size of family, number of 
children, and, for one- and two- person families, age of the householder.17 

Table 6.1 2017 Poverty Guidelines for the 48 Contiguous States and the District of Columbia https://aspe.hhs.gov/poverty-
guidelines 

Persons in Family/Household Poverty Guideline 

1 $12,060 

2 $16,240 

3 $20,420 

4 $24,600 

5 $28,780 

6 $32,960 

7 $37,140 

8 $41,320 

                                                           
17 https://www2.census.gov/programs-
surveys/acs/tech_docs/subject_definitions/2015_ACSSubjectDefinitions.pdf 
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Poverty is one of the best indicators to determine low socio economic status. It is a 
straightforward metric that uses a national threshold to determine households in poverty, 
according to the size of the family in the household. 

Single Parent Households 

Family Households – A family consists of a householder and one or more other people 
living in the same household who are related to the householder by birth, marriage, or adoption. 
All people in a household who are related to the householder are regarded as members of his or 
her family. A family household may contain people not related to the householder, but those 
people are not included as part of the householder’s family in tabulations. Thus, the number of 
family households is equal to the number of families, but family households may include more 
members than do families. A household can contain only one family for purposes of tabulations. 
Not all households contain families since a household may be comprised of a group of unrelated 
people or of one person living alone – these are called nonfamily households. Families are 
classified by type as either a “married couple family” or “other family” according to the sex of 
the householder and the presence of relatives. The data on family type are based on answers to 
questions on sex and relationship that were asked of all people. 
Other Family:   
Male Householder, No Wife Present – A family with a male householder and no spouse of 
householder present.  
Female Householder, No Husband Present – A family with a female householder and no spouse 
of householder present.18 

                                                           
18 https://www2.census.gov/programs-
surveys/acs/tech_docs/subject_definitions/2015_ACSSubjectDefinitions.pdf 
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Figure 6.2 Graph displaying the significant drop in income from married households to single parent households. 
https://thereformedmind.wordpress.com/2013/10/04/the-marriage-crisis-exacerbates-income-inequality/ 

 

Single parent households are considered vulnerable because they generally have much 
less income than do married households, even married households in which only one parent is 
working. Beyond income, it may be more difficult for single parent households to manage time, 
between work and family. For these populations, access to parks and open spaces is especially 
important. 

Limited English Speaking in Households 

Limited English speaking households- This variable identifies households that may need 
English-language assistance. A “Limited English speaking household” is one in which no member 
14 years old and over (1) speaks only English at home or (2) speaks a language other than 
English at home and speaks English “Very well.” After data are collected for each person in the 
household, this variable is calculated by checking if all people 14 years old and older speak a 
language other than English. If so, the calculation checks the English-speaking ability responses 
to see if all people 14 years old and older speak English “Less than ‘very well.’” If all household 
members 14 and over speak a language other than English and speak English “Less than ‘very 
well,’” the household is considered part of this group that may be in need of English language 
assistance. All members of a household were included in this group, including members under 
14 years old who may have spoken only English. Government agencies use information on 
language spoken at home and ability to speak English for their programs that serve the needs of 
the foreign-born, and specifically, those who have difficulty with English. Under the Voting 
Rights Act, data on language are necessary to meet statutory requirements for making voting 
materials available in minority languages. This Act directs the Census Bureau, using data about 
language spoken at home and the ability to speak English, to identify minority groups that 
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speak a language other than English and to assess their English-speaking ability. The U.S. 
Department of Education uses the language data to prepare a report to Congress on the social 
and economic status of children served by different local school districts. State and local 
agencies concerned with aging develop health care and other services tailored to the language 
and cultural diversity of the elderly under the Older Americans Act. 

 

 

An important component to determining vulnerable populations is accessibility to 
community. This access can sometimes go beyond proximity. Individuals that speak limited 
English are not as equipped to communicate with their community and have a much smaller 
pool of occupations for which they are qualified. 

 

Data Transformation and Processing 

Shapefile with Oregon block group geographic data was clipped to only Benton County 
block groups. Attribute tables with data of interest were joined with the Benton County block 

Figure 6.3 Graph displaying the drop off in income that correlates with ability to speak English. 



86 
 

groups using corresponding GeoID.  Thresholds for determining vulnerable block groups for 
each metric were any block groups that exceeded the county average for the given metric. 
Block groups that exceeded county averages were clipped from Benton County. Once 
vulnerable block groups for each metric were clipped, a table was formed to calculate acreage 
of open spaces within vulnerable block groups (Table 2.2). Percentages of block groups greater 
than a half mile to open space were also tabulated using a Near Distance feature (Table 2.3). A 
half mile was used as a threshold because anything half mile or less is considered to be a 
walkable distance.19 

 

Appendix C: Park Access Methodology 
Shapefiles with various types of public lands, and Benton County roads were acquired 

from the Benton County website.   

Shapefiles of open spaces were merged together. The three types of open spaces were 
then separated by various categories to create a layer for each type of open space, label of 
open space, or by removing some types. Recreation open spaces were acquired by gathering 
different types of public parks. Types of park included: Community park, neighborhood, 
neighborhood park, mini, special use, special use area, large urban park, county park, linear, 
linear park.  Natural areas were acquired by gathering different types of governmental land 
management agencies. Labels included: Bureau of Land Management, Oregon Department of 
Forestry, Oregon Department of Fish and Wildlife, Oregon Parks and Recreation Department, 
US Forest service, US Fish and wildlife Service, and County. The natural areas layer was then 
merged with the McDonald Dunn Forest layer. McDonald Dunn forest is technically privately 
owned by Oregon State University, but is still considered a natural area that is open to the 
public. School grounds were simply separated by the “school” category, and any labels that 
contained the following were removed: RFPD, Oregon State University, Other (which includes 
cemeteries), and Linn Benton Community College. 

A new layer was created from the road networks, with principal arterial routes 
removed. The Euclidean Distance tool was used on the road distance layer, and then 
reclassified with the following classifications: 100 feet, 500 feet, 1320(¼ mile), 2640(½ mile), 
5280(1 mile), and any distance beyond 1 mile. All three open space polygons were then turned 
into points based on their vertices. A cost distance raster was then created using park features 
and roads, which was reclassified using the same parameters previously mentioned, leaving us 
with a cost distance raster that displays the location from each type of park to nearby roads. 
The three cost distance rasters were overlain separately on each previously acquired vulnerable 
block group layers, which provided us with Table 2.4. As far as we know, all open space 
polygons that were acquired were complete, and a complete shapefile of roads within Benton 
County was also retrieved. The cost distance raster was calculated as the crow flies, so it does 
not account for any topographical barriers or areas closed to the public that could make the 

                                                           
19 https://ij-healthgeographics.biomedcentral.com/articles/10.1186/1476-072X-10-31 
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true distance to an open space greater. Open spaces owned by both Oregon State University 
and Benton County Community College were removed because they are not considered public 
lands. This does not automatically preclude them from being open space, since most campuses 
allow entry to all. Parks and open spaces located on the outside borders of Benton County were 
also not considered, which could change the accessibility for some block groups. 

Appendix D: Development of Alternatives 
Data concerning land value and acreage of tax lots was retrieved from the United States 

Census Bureau in TIGER/Line® shapefiles with Selected Demographic and Economic Data. 
Shapefiles used American Community Survey 5-year estimates, 2011-2015. Floodplain, bike 
path, public transportation and road data was retrieved from the Benton County GIS data 
website. 

Increase access via development of new park and open spaces: 
Feature datasets of land value, acreage and floodplains were converted into raster files 

with a cell size of 30, raster values were then reclassified according to suitable characteristics 
for parks. (Table 3.1) The three suitability criteria rasters were then combined with previously 
created cost distance rasters for distance from both natural and recreational open spaces, and 
reclassified according to ideal, moderate, and poor values. (Table 3.1) Suitability criteria were 
then tabulated (Table 3.3), and given weights according to order of importance as discussed in 
chapter 4. The layer created with values according to the rank sum was then reclassified to 
display areas of high, medium, and low suitability. The values provided by the new reclassified 
raster were then extracted into tax lot points and clipped into the select block groups with the 
above average levels of vulnerability criteria, one layer for each criterion. For each clipped 
suitability layer, acreage was calculated to determine the new areas of suitability for each 
vulnerable criterion and implemented into the table containing the previously calculated 
original available area without the suitability criteria. (Table 3.4)  

Increase access via development of safer roads, bike paths and pedestrian routes: 
The Euclidean distance tool was used to determine the distance of tax lots of vulnerable 

block groups to roads and bike paths. The road layer was edited to remove principal arterial 
routes, which are not suitable for parks or bike paths. Tax lots that were over a half mile from 
both open spaces and bike paths or transportation were identified. Using the roads layer, the 
bike paths layer was manually edited to create new paths that would reach the tax lots 
previously out of reach. Six connections to existing bike paths and two new bike paths were 
created. (Figures 3.5-3.8) 

Increase access via development of public transportation routes and networks: 
Transformations were done similarly as section B, using the same layer to identify tax 

lots half mile or more from public transportation. Two new public transportation routes were 
manually created to lessen the amount of tax lots over half mile from transportation. (Figure 
3.9) 


