
 

 

Safe and Sustainable Transportation Indicators 
 
ST.1.b Average vehicle miles traveled by Humboldt residents per day 
 
Health-Based Rationale 
Vehicle miles traveled are directly proportional to air pollution and greenhouse gas emissions.1  Air 
pollutants, including ozone and particulate matter, are causal factors for cardiovascular mortality and 
respiratory disease and illness.2  Greenhouse gases are contributing to climate change, which may increase 
heat-related illness and death, health effects related to extreme weather events, health effects related to air 
pollution, water-borne and food-borne diseases and vector-borne and rodent-borne disease.3 4 
 
Areas with high levels of  vehicle miles traveled per capita tend to have higher accident and injury rates. 
More time in a car means higher exposure to the perils of  driving, including accidents.5  
 
Amount of  vehicle miles traveled has a direct relation to amount of  physical activity. A study done in 
Atlanta, Georgia looked at people living in walkable vs. car-dependent neighborhoods, and found that 
those living in car-dependent neighborhoods drove an average of  43 miles per day (vs. 26 in walkable 
neighborhoods), and walked much less (only 3% walked vs. 34% in the walkable areas).6  Automobile use 
for all trips in different countries ranges from a low of  36% in Sweden to a high of  84% in the United 
States.  Walking and bicycling levels are inversely correlated with automobile use: in lower auto-use 
countries such as Sweden, modal share of  trips by walking or biking was above 40%, and in high auto-use 
countries, percentage of  walking and biking was below 20%.  In the US, walking or biking only accounted 
for about 10% of all trips.7 
 
VMT correlates with obesity.  In the Atlanta study, the car-friendly communities had almost double the rate 
of  obesity as the pedestrian-friendly communities (22% vs. 12%).  Also, commute time correlates with both 
obesity and physical inactivity.  In a study of  California counties assessing vehicle miles traveled and obesity, 
counties with the highest average amount of  vehicle miles traveled were significantly associated with the 
highest average rank of  obesity.8 
 
How much one drives is also affected by proximity to public transportation, to work and to goods and 
services as well as to neighborhood walkability and bikability, to parking availability and to traffic 
congestion.  For example, the San Francisco Metropolitan Transit Commission found that individuals living 
and working within ½ a mile of  public transit use transit for 42% of their work commute trips, while only 
4% of  those that do not live within ½ a mile use public transit and that households living in dense areas and 

                                                
1 Ewing R, Frank L, Dreutzer R.  2006.  Understanding the relationship between public health and the built environment: A 
report to the LEED-ND Core Committee. 
2 CARB.  2004.  Recent research findings: Health effects of particulate matter and ozone air pollution, January 2004.  California 
Air Resources Board.  American Lung Association.  Available at http://www.arb.ca.gov/research/health/fs/PM-03fs.pdf. 
3 Knowlton K, Lynn B, Goldberg RA, Rosenzweig C, Hogrefe C, Rosenthal JK, Kinney PL.  2007.  Projecting heat-related 
mortality impacts under a changing climiate in the New York City region.  AJPH 97:2028-34. 
4 Canadian Public Health Association.  2007.  Health effects of climate change and air pollution.   Available at 
http://www.ccah.cpha.ca/effects.htm.  Accessed on January 21, 2008.  
5 Frumkin H, Frank L, Jackson R.  2004.  Urban sprawl and public health.  Island Press. 
6 Frank LD, Saelens BE, Powell KE, Chapman JE. 2007. Stepping towards causation: do built environments or neighborhood 
and travel preferences explain physical activity, driving, and obesity? Soc Sci Med. Nov;65(9):1898-914. 
7 Frank LD, Engelke P. How land use and transportation systems impact public health: A literature review of the relationship 
between physical activity and the built form. ACES: Active Community Environments Initiative Working Paper #1.   Available 
at http://www.cdc.gov/nccdphp/dnpa/pdf/aces-workingpaper1.pdf.  
8 Health Place. 2006 Dec;12(4):656-64.   The link between obesity and the built environment. Evidence from an ecological 
analysis of obesity and vehicle miles of travel in California.  Lopez-Zetina J, Lee H, Friis R. 
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near public transit produce about half  the weekday daily vehicle miles traveled as compared to people in 
more suburban and rural areas.9 
 
How much one drives has an impact on the amount of  money a family has available for other health needs, 
such as nutritious food, health care costs. 
 
 
Existing conditions 
Average VMT and urban vs. non-urban differences in VMT: In 2006, Humboldt residents traveled  27 daily 
vehicle miles per capita compared to 24 daily miles for California as a whole.10  According to the Federal 
Highway Administration, in 2001 in California, per capita VMT was 2.7 times higher in rural areas as 
compared with urban areas (58.8 daily vehicle miles traveled per capita versus 21.8).11 In 2000, Humboldt 
County had about 9,600 annual highway vehicle miles traveled per capita.12  This is 6% greater than the State 
average for that year. Humboldt County’s level of vehicle miles traveled is due both to the number of 
personal vehicle miles traveled and the need to transport the majority of consumer goods into the county, 
and other materials (like municipal refuse) out of the county.13 
 
Daily regional VMT on freeways, arterials and collectors is expected to increase 24.4 percent 
between 2005 and 2020. This represents an average annual increase of 1.9 percent on the 
County’s state highway system.14 
 
Figure ST.1:  Projected Growth in Vehicle Miles Traveled in Humboldt County 2005-2025 without 
mitigations.15  Alternative planning scenarios could affect this growth rate.  Additionally, mitigations are 
suggested below. 

 
   Year 

 
Analysis 
 
Logic 

                                                
9 MTC.  2006.  Characteristics of Rail and Ferry Station Area Residents in the San Francisco Bay Area: Evidence from the 2000 
Bay Area Travel Survey. Volume 1.   Metropolitan Transportation Authority.   
10 Caltrans, California Motor Vehicle Stock, Travel and  Fuel Forecast (MVSTAFF), December, 2006. 
11 FHA.  Highway Statistics 2000. Updated March, 2003.  Office of Highway Policy Information, Federal Highway 
Administration, US Dept of Transportation at http://www.fhwa.dot.gov/ohim/hs00/ps1r.htm.  Accessed on December 28, 2007.  
12 California Department of Transportation.  2004. “California Motor Vehicle Stock, Travel and Fuel 
Forecast,” Division of Transportation System Information. 
13 Zoellick J. 2005.  Humboldt County Energy Element Background Technical Report. Schatz Energy Research Center. 
Humboldt State University.  
14 Humboldt County 2006 Regional Transportation Plan Update. HCAOG, Assessment of Needs. Page II-130.  
15 Caltrans, California Motor Vehicle Stock, Travel and  Fuel Forecast (MVSTAFF), November 2004. 
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• In areas with dense development, complete neighborhoods (‘complete’ means having nearby goods 
and services, parks, schools and jobs) and access to public transit, VMT is lower. 

 
Quantitative Analysis  
To compare vehicle miles traveled in the future for each Plan Alternative, a function that accounted for 
location of  future population (urban vs. non-urban) and average VMT by location was used.  The equations 
follow: 
 
VMTA = (UC + UI)x + NUC2.7x 
 
VMTB = (UC + UI)x + (NUC + NUI)2.7x 
 
 
Where: 

VMT = Vehicle Miles Traveled, with subscripts corresponding to their Plan Alternative 
UC = Urban population – current 
UI = Urban population – increase 
NUC = Non-urban population – current 
NUIB = Non-urban population – increase in SP B 
NUIC = Non-urban population – increase in SP C 
x = current rate of  vehicle miles traveled 
2.7 = the multiplier to account for differences in VMT per capita by location.16 

 
 
 
Percent increase in VMT if  Plan Alternative B was approved over Plan Alternative A: 

  VMTB    = (UC + UI)x + (NUC + NUIB)2.7x 
VMTA   (UC + UI)x + NUC2.7x 

 
For Plan Alternative A: 
(UC + UI):  64,409 + (6,000 units in urban areas X 2.4 people per household = 14400) = 78,809 
NUC:       62,109 
 
Given that non-urban residents drive 2.7 times more than urban residents, by increasing the percentage of 
urban residents, the VMT per capita will decrease.  For purposes of  comparison, Plan Alternative A is taken 
as the base case for the calculations below. 
 
For Plan Alternative B: 
(UC + UI):  64,409 + (6,000 units in urban areas X 2.4 people per household = 14400) = 78,809 
(NUC + NUI):  62,109 + (6,000 units in non-urban areas X 2.4 people per household = 14,400) = 76,509 
 
 
VMTB    = 78,809x + (76,509)2.7x = 78,809 + 206,574 = 285,383 = 1.16 
VMTA  78,809x + (62,109)2.7x  78,809 + 167,694  246,503 
 
Therefore, 16% more VMT would be expected under Plan Alternative B when compared to Plan 
                                                
16 FHA.  Highway Statistics 2000. Updated March, 2003.  Office of Highway Policy Information, Federal Highway 
Administration, US Dept of Transportation at http://www.fhwa.dot.gov/ohim/hs00/ps1r.htm.  Accessed on December 28, 
2007. 
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Alternative A.  This would translate roughly into an additional 200 million miles traveled annually by 
Humboldt residents. 
 
 
Percent increase in VMT if  Plan Alternative C was approved over Plan Alternative A: 
     VMTC    = (UC + UI)x + (NUC + NUIC)2.7x 

VMTA   (UC + UIC)x + NUC2.7x 
 
For Plan Alternative C: 
(UC + UI):  64,409 + (6,000 units in urban areas X 2.4 people per household = 14400) = 78,809 
(NUC + NUI):  62,109 + (12,000 units in non-urban areas X 2.4 people per household = 28,800) = 90,909 
 
VMTC    = 78,809x + (90,909)2.7x = 78,809 + 245,454 = 324,263 = 1.32 
VMTA  78,809x + (62,109)2.7x  78,809 + 167,694  246,503 
 
Therefore, 32% more VMT would be expected under Plan Alternative C when compared to Plan 
Alternative A.  This would translate roughly into an additional 400 million miles traveled annually by 
Humboldt residents. 
 
 
Qualitative Analysis 
Focus groups held specifically on the General Plan Update’s impact on health revealed a general strong 
support for the County to focus more on walkable and bikeable communities, a better public transportation 
system to increase physical activity, decrease reliance on automobiles, and improve mobility for 
transportation disadvantaged.  In these focus groups as well as an extensive Policy Charrette held by 
HumPAL, there was a call for better documentation of  impact on VMT, i.e., that the County develop a 
monitoring system and continue to measure increases or decreases on this indicator. 
 
A major policy recommendation that came out of  the HumPAL Policy Charrette on Defining Healthy 
Design in Humboldt County was to measure and report per capita VMT, number of  trips, per capita 
passenger miles, number of  trips by bike/ped, and to count all of  these modes for each traffic study.  In 
addition, participants want these measures periodically evaluated and reported.  Given this strong 
recommendation, it seems clear that the public supports decreasing VMT.17  Additionally, public support is 
strong for reducing opportunity for sprawling communities, thus reducing the potential for more VMT.18 
 
Disparities 

• Low income populations tend to have fewer cars, thus less opportunity to accumulate VMT.   
• Low income populations are less likely to afford housing in more non-urban areas with large lot 

sizes, thus they may drive less.   
• If  low income populations need to drive more, the percent of  their income devoted to 

transportation will be higher given the cost of  fuel. 
• Many seniors may be unable or unwilling to drive, and so may use of  paratransit more.  Denser 

option would benefit them. 
 
 

                                                
17 HumPAL. 2007.  Defining Healthy Design in Humboldt County:  A ‘Policy Charrette’.  Humboldt Partnership for Active 
Living. 
18 Dyett & Bhatia. 2004.  Humboldt 2025 General Plan Update.  Sketch Plan Alternatives.  Humboldt County Department of 
Community Development Services.  Available at http://co.humboldt.ca.us/planning/gp/pdf/SKALT5.pdf.  
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Conclusions 
A) Plan Alternative A will lead to a decrease in per capita  VMT because a higher proportion of  

residents will live in urban areas and those residents on average drive less.  Given that, Humboldt 
County residents on average will drive less, offering healthful opportunities to connect with family 
and friends, to be physically active, and the least risk for motor vehicle accidents and chronic 
disease due to obesity.  Alternative Plan A also offers the least amount of  risk for contributing to 
climate change and ill health effects due to global warming. 

 
B) With Plan Alternative B, there would be 16% more VMT than with Plan Alternative A – 

approximately 200 million extra miles per year traveled in the County.  While this is not the largest 
increase, it does raise the risk of  obesity, motor vehicle accidents, a decrease in rates of  physical 
activity, and less time for social cohesion. 

 
C) Plan Alternative C would lead to the largest increase in VMT; residents in Humboldt County would 

experience an average increase of  32% in the amount of  VMT compared to Plan Alternative A.  
This would translate into an extra 400 million miles traveled by Humboldt residents a year.  
Accompanying this are larger increases in obesity rates, traffic accidents, lack of  physical activity, a 
decrease in connecting with family and friends, and Plan Alternative C offers the greatest increase in 
Humboldt County’s contribution to global warming. 

 
Caveats   
When urban areas achieve a high level of  density, VMT starts to decline due to use of  public transit and the 
inconvenience of  driving and owning a car.19 
 
 
Recommended Health-Promoting Mitigations: 

• Encourage larger employers to adopt Transportation Demand Management programs. 
• Increase public education about public transit options. 
• Design multimodal transit hubs with co-located businesses and housing with priority for 

transportation disadvantaged. 
• Increase public transit options:  bus and paratransit routes, frequency and connections, 

coordination. 
• Increase funding for public transit and promote routes to employment locations. 
• Encourage retail, business, and industry to grow within urban boundaries, perhaps establishing 

Central Business Districts with incentives for businesses to locate there. 
 
 

                                                
19 Holtzclaw J. 1994. Using residential patterns and transit to decrease auto dependence and costs. Natural Resources Defense 
Council.   Available at http://www.smartgrowth.org/library/articles.asp?art=190&res=1024. 
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ST.1.e  Average minutes traveled to work by zip code 
 
Health-Based Rationale 
The amount of  time one spends in the car has increased over the course of  the last 25 years, when VMT 
per capita started increasing dramatically.   An increasing amount of  time commuting decreases the time an 
individual has to spend with family and effects engagement in civic or volunteer activities.20 Thus, long 
commutes can distance an individual from his/her community and decrease social connectivity. Social 
connection has a variety of  health impacts, ranging from reducing stress, having a longer lifespan, supplying 
access to emotional and physical resources.21 22 
 
Also, the more time in the car, the less time a person has to engage in leisure time physical activity and 
physical activity is associated with many health outcomes.23  One study in the US showed that each 
additional hour spent in a car per day was associated with a 6% increase in the likelihood of  obesity.  Each 
additional hour walked per day was associated with a 4.8% reduction in the likelihood of  obesity.24  Time 
spent in a car driving is also associated with 1.6 to 2.8 times higher odds of  having shoulder pain when 
compared to those who spend less time in a car.25 
 
On a very immediate level, an increase in the amount of  driving can increase the odds of  neck and back 
pain; people who drive 9,000 – 18,000 annual miles are 75% more likely to have neck and back pain than 
those who travel 3,000 miles annually.26 
 
In general, people in developed countries spend an average of  about one hour a day in motor vehicle travel.  
Valuing travel time at $8/hr (half  of  $16/hr average wage) indicates an overall average per capita travel time 
cost of  about $3,000 per year.27 
 
Traveling to and from work is the single biggest cause of  stress for many people.  According to a UK 
survey, 44% of people believed rush hour traffic was the single most stressful part of  their life.28  In a study 
of  nine hundred working women in Texas, respondents rated commuting as the activity that gave them the 
least amount of  happiness.29  
 

Residents of automobile dependent suburban areas such as San Bernardino County tend to experience 
greater per capita congestion delay than dense cities such as New York and Chicago. U.S. automobile 
commute travel times are lowest for residents of communities with moderate to high densities (11-16 
                                                
20 Putnam R. 2001.  Bowling alone.  Simon & Schuster.  New York, NY. 
21Berkman LF, Syme SL. 1979. Social networks, host resistance and mortality: a nine-year follow up study of Alameda County 
residents. American Journal of Epidemiology 109:186-204. 
22 Poortinga W. 2006. Social relations or social capital? Individual and community health effects of bonding social capital. Social 
Science and medicine 63:255-270 
23 Lopez-Zetina J, Lee H, Friis R.  2006.  The link between obesity and the built environment. Evidence from an ecological 
analysis of obesity and vehicle miles of travel in California.  Health Place. Dec;12(4):656-64.    
24 Frank L, Andresen MA, Schmid TL. 2004. Obesity relationships with community design, physical activity, and time spent in 
cars. American Journal of Preventive Medicine 27(2):87-96. 
25 Skov T, Borg V, Orhede E.  1996.  Psychosocial and physical risk factors for musculoskeletal disorders of the neck, shoulders, 
and lower back in salespeople. Occup Environ Med 53(5):351-356 
26 Skov T, Borg V, Orhede E. 1996.  Psychosocial and physcial risk factors for musculoskeletal disorders of the neck, shoulders, 
and lower back in salespeople.  Occupational and Evnironmental Medicine 53(5):351-6.  
27 Litman T. Updated March 2007. Transportation Costs & Benefits: Resources for Measuring Transportation Costs and 
Benefits.  Victoria Transport Policy Institute.  Available at http://www.vtpi.org/tdm/tdm66.htm. 
28 BBC.  2000.  Commuting is ‘biggest stress’.  Available at http://news.bbc.co.uk/1/hi/health/999961.stm.  
29 Kahneman D, Krueger A, Schkade D, Schwarz N, Stone A.  2004.  A survey method for characterizing daily life experience: 
The day reconstruction method (DRM).  Science, v306 p1776. 
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residents per acre), while transit commute times decrease with density. While the densities are different for 
Humboldt County, we found it to be generally true that the more dense areas had lower commute times.  
Empirical evidence indicates that higher-density development does not necessarily increase congestion, and 
Smart Growth strategies that improve accessibility and transportation mode diversity can further reduce per 
capita congestion delay.30  

 
 
Existing conditions 
Commute times: The majority of  residents of  both urban and non-urban areas in Humboldt County have 
travel times to work that are lower than the national and statewide average (17.8 minutes vs. 27 minutes31).  
Average commute time in the US is 26.4 minutes32. 
 
The table below details travel time to work by region in the County.  The average travel time to work 
overall in the County is 17.8 minutes according to the 2000 Census.  The weighted average travel time to 
work for non-urban areas is 19.1 minutes, while it is 15.4 minutes for urban areas.  Areas that have low 
residential densities have a 26% higher average length of  commute to work (measured in time) than those 
in higher residential densities. 
  

Table ST.1. Travel Time To Work from the 2000 Census 

Place Ave. Travel Time (Min.) 

Humboldt County 17.8 

Arcata 15.1 

Blue Lake 18.6 

Eureka 14.9 

Ferndale 19.9 

Fortuna 18.3 

Rio Dell 19.1 

Trinidad 22.8 

Cutten 14.1 

Humboldt Hill 17.0 

Hydesville 22.3 

McKinleyville 19.0 

                                                
30 Victoria Transport  Policy Institute.  2007.  Congestion Reduction Strategies: Identifying and Evaluating Strategies To Reduce 
Traffic Congestion. Available at http://www.vtpi.org/tdm/tdm96.htm. Accessed on January 10, 2008. 
31 CalTrans.  2003.  2000-2001 California Statewide Travel Survey: Weekday Travel Report.  California Department of 
Transportation in conjunction with the US Dept. of  Transportation, Federal Highway Administration.  Available at 
http://www.dot.ca.gov/hq/tsip/tab/documents/travelsurveys/Final2001_StwTravelSurveyWkdayRpt.pdf  Accessed on December 13, 2007 
32 Bureau of  Transportation Statistics, U.S. Department of Transportation. From home to work, the average commute is 26.4 
minutes. OmniStats. October 2003. Available at: http://www.bts.gov/publications/omnistats/volume_03_issue_04/html/entire.html. 
Accessed January 10, 2008. 
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Myrtletown 12.7 

Pine Hills  18.1 

Redway – Garberville 19.9 

Westhaven-Moonstone 23.3 

Willow Creek 20.6 

Blue Lake Rancheria 26.7 

Hoopa Valley 14.6 

Table Bluff Reservation 22.4 

Yurok Reservation 31.3 

 
 
Analysis 
 
Assumptions 

• More workplaces are located in urban centers. 
• Goods and services are concentrated in urban centers. 
• Plan Alternative A would not require additional roadway construction or bicycle lanes. 
• There would be no specific increase in public transit funding, routes or frequency. 

 
Quantitative Analysis 
The current county-wide average travel time to work using the definitions of  urban and non-urban 
described in the introduction are: 
 

64,409 (15.4) + 62,109 (19.4) =  991,899 + 1,204,915 =  17.3 minutes 
Entire population    (126,518) 

 
Under Plan Alternative A: 
New urban population (78,809) (15.4) + non-urban (62,109)(19.4) = 1,213,659 +1,204,915 =2,418,574 

Entire population (140,918)     140,918    140,918 
 
The new travel time to work under Plan Alternative A would be 17.2 minutes.  Across all working adults in 
the County, this would reduce travel time by approximately 55,000 hours a year from current levels. 
 
Under Plan Alternative B:  
New urban population (78,809) (15.4) + non-urban (76,509)(19.4) = 1,213,659 +1,484,275 =2,697,934 

Entire population (155,318)     155,318    155,318 
 
The new travel time to work under Plan Alternative B would be 17.4 minutes. Across all working adults in 
the County, this would increase travel time by approximately 55,000 hours a year from current levels. 
 
Under Plan Alternative C:  
New urban population (78,809) (15.4) + non-urban (90,909)(19.4) = 1,213,659 +1,763,635  =2,977,294 

Entire population (169,718)     169,718    169,718 
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The new travel time to work under Plan Alternative C would be 17.5 minutes. Across all working adults in 
the County, this would increase travel time by approximately 110,000 hours a year from current levels. 
 
Health Disparities 
 For Native American communities living on reservations further away from urban areas, time travel to 

and from work (off-reservation) may be disproportionately higher than other populations. 
 Low income residents living in non-urban areas but working in urban areas (due to availability of  jobs) 

can be disproportionately impacted by the distance to work. 
 Farm workers living in-between urban and non-urban areas who must commute to work have fewer 

options for transportation.  Time to work may be disproportionately longer for them. 
 Seniors or those with disabilities may have less access to transportation (longer distance to travel to 

public transportation, no access to/inability to drive a car) and therefore may have to travel for longer 
periods of  time to work. 

 
 
Conclusions 

A) Under Plan Alternative A, the average travel time to work would decrease.  Across all residents of  the 
County, commute travel would be reduced by approximately 110,000 hours in a year.  Health 
effects of  decreased travel time include more time with family and friends, higher rates of  exercise, 
increased engagement in one’s community, decreased stress and decreased risk for musculoskeletal 
pain associated with long trips in the car. 

 
B) Plan Alternative B will increase the average travel time to work slightly. Across all residents of  the 

County, commute travel would be increased by approximately 110,000 hours in a year.  Longer 
travel times are associated with higher rates of  obesity, stress, and musculoskeletal pain, and 
decreased community connection and rates of  physical activity. 

 
C) Plan Alternative C would offer the largest increase in travel time to work. Across all residents of  the 

County, commute travel would be increased by approximately 220,000 hours in a year.  Without 
mitigations from municipal and business leaders, residents would face longer distances to popular 
destinations that are accessible only by driving.  Thus, health effects such as lack of  physical activity, 
stress from driving, shoulder and back pain, and lack of  connection to others are likely to result. 

 
 
Recommended Health–Promoting Mitigations: 

• Implement policies to encourage walking and biking, such as construction of  pedestrian facilities 
(e.g., sidewalks). 

• Increase incentives for carpooling. 
• Increase frequency and accessibility of  public transit. 

 
Other mitigations to decrease time traveled to work would not likely to promote health.  These include 
increasing development of  roads and increasing industrial development aware from urban centers. 
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ST.2.a Proportion of  commute trips made by public transit 
 
Health-Based Rationale 
In California, about 20 percent of  those working in office buildings near rail stations regularly commute by 
transit, nearly three times transit’s modal share among those working away from rail stations.  Mode choice 
models reveal that office workers are most likely to rail-commute if  frequent feeder bus services are 
available, employers help cover the cost of  taking transit, and parking is in short supply.33  While Humboldt 
County does not have a public rail system, if  buses were more available and residents lived and worked 
close to bus stops, it follows that residents would potentially use a public transit system. 
 
Americans who use public transit spend a median of 19 minutes daily walking to and from transit; 29% 
achieve more than or equal to 30 minutes of  physical activity a day solely by walking to and from transit,34 
enabling them to reach the recommended amount of physical activity (30 minutes a day, five times a week) 
simply by taking public transit.  Further, 16% of all recorded walking trips are part of  transit trips, and these 
tend to be longer than average walking trips, according to an analysis of  US travel survey data.35  Thus, 
those taking public transit reap the health benefits of exercise and physical activity, i.e., reduced risk for 
cardiovascular disease and diabetes, increased strength for bone health, decreased risk of  cancer, and 
decreased risk of  depression.  
 
Taking public transportation aids in decreasing isolation and encourages what city planning advocate Jane 
Jacobs referred to as casual contact from unplanned social interactions.36  Socially isolated people die at two 
or three times the rate of  people with a network of  social relationships and sources of  emotional and 
instrumental support.37 
 
Additionally, public transit use (instead of  driving) reduces noise and air emissions from cars.  
Environmental noise, mostly from transit, is associated with increased annoyance, stress, decreased sleep 
and concentration, poor school outcomes, and heart disease.38 39 40  Reductions in driving can also improve 
air quality and thereby reduce respiratory disease.41  Additionally, reduction of  emissions, including 
greenhouse gasses, can help reduce global warming.  The effects of  global warming could have significant 
health impacts including issues related to heat, extreme weather events, and the spread of  vectors that carry 
infectious disease.42 

                                                
33 Cervero R. 2006. Office Development, Rail Transit, and Commuting Choices.  Journal of Public Transportation 9(5):41-55. 
34 Besser LM, Dannenberg AL. 2005. Walking to public transit: Steps to help meeting physical activity recommendations.  
American Journal of Preventative Medicine 29(4):273-280. 
35 Weinstein A, Schimek P. 2005. How much do Americans walk? An analysis of the 2001 NHTS. Transportation Research 
Board Annual Meeting.  Cited in Transit Oriented Development: Using Public Transportation to Create More Accessible and 
Livable Neighborhoods.   Available at http://www.vtpi.org/tdm/tdm45.htm.   
36 Jacobs J. 1993. The death and life of American Cities.  Modern Library Edition. NY: Random House. 
37 Brunner E. 1997.  Stress and the biology of inequality.  BMJ 314(7092):1472-6.  
38 Babisch W, Beule B, Schust M, Kersten N, Ising H.  2005. Traffic noise and risk of myocardial infarction. Epidemiology 16:33-
40. 
39 Stansfeld SA, Berglund, B, Clark C, Lopez-Barrio I, Fischer P, OÌhrstroÌm E, Haines MM, Head J, Hygge S, Kamp I, Berry 
BF, and RANCH study team. 2005. Aircraft and road traffic noise and children's cognition and health: a cross-national study. 
The Lancet 365(9475): 1942-49. 
40 London Health Commission. 2003. Noise and Health: Making the Link.  Available at 
http://www.phel.gov.uk/hiadocs/noiseandhealth.pdf. 
41 Brauer M, Hoek G, Van Vliet P, Meliefste K, Fischer PH, Wijga A, Koopman LP, Neijens HF, Gerritsen J, Kerkhof M, 
Heinrich J, Beliander T, Brunekreef B. 2002. Air pollution from traffic and the development of respiratory infections and 
asthmatic and allergic symptoms in children.  American Journal of Respiratory and Critical Care Medicine 166:1092-1098. 
42 Canadian Public Health Association.  2007.  Health effects of climate change and air pollution.   Available at 
http://www.ccah.cpha.ca/effects.htm.  Accessed on January 21, 2008. 
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Last, taking public transit is cheaper than owning a car.  A household with 2 adults that use public transit 
saves an average of  $6,251 per year compared to an equivalent household that owns 2 cars.43  The savings 
associated with taking public transit can be used for other necessities including healthcare, food, housing 
and clothing, and thereby lead to improved health through mechanisms associated with those, which are 
discussed elsewhere in this report. 
 
 
Existing conditions 
Public Transit Use: One percent of  commute trips in Humboldt County are made by public transit.  Many of  
the car-less households in Humboldt County do not have access to public transportation.44  Approximately 
24 percent of residents in the County do not or cannot drive (96,065 licensed drivers of 126,518 total 
population).45  The table below details public transit use by location in the County. 
 

Table ST.2. Use of  Public Transit to Travel to Work (2000 Census) 

Place Public Transportation (%) 

Humboldt County 1.0 

Arcata 2.4 

Blue Lake 0 

Eureka 1.9 

Ferndale 0 

Fortuna 0.4 

Rio Dell 0 

Trinidad 1.2 

Cutten 0 

Humboldt Hill 0.9 

Hydesville 0 

McKinleyville 0.8 

Myrtletown 0 

Pine Hills  1.7 

Redway – Garberville 0 

                                                
43 Bailey L.  January 2007.  Public Transportation and Petroleum Savings in the US: Reducing Dependence on Oil. ICF 
International, Fairfax Virginia   
44 U.S. Census 2000, analyzed using Geolytics software. 
45 Natural Resources Services.  2006.  Humboldt Country Transportation Disadvantaged Population Report.  Redwood 
Community Action Agency.  Available at http://www.nrsrcaa.org/path/pdfs/HumCoTDPReport5_06.pdf.  Accessed on January 11, 
2008. 
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Westhaven-Moonstone 0 

Willow Creek 0 

Blue Lake Rancheria 0 

Hoopa Valley 0 

Table Bluff Res. 0 

Yurok Reservation 1.6 

 
 
Although not many people take public transit, more people in urban centers do so.  Where public transit is 
more easily accessible, residents use it more often.  Further evidence of  higher use of  public transit in more 
urban or higher residential density areas comes from some US Census 2000 data:  
 

Arcata County Congressional District     In “Arcata City” 
Take car, truck, van: 75.4%    70.1% 
Public transit:   1.9%    2.4% 
 
Eureka County Congressional District  In “Eureka City” 
Take car, truck, van: 86.9%    83.1% 
Public transit:   1.4%    1.9% 
 
Garberville County Congressional District 
Take car, truck, van: 80.9% 
Public transit:  <<.01% 

 
 
 
Transit Routes: The Humboldt Bay region has the most transit service coverage in the County. Those living 
outside the Bay region, however, face significant gaps in transportation services.  Paratransit and other 
community services provide limited help to seniors and the disabled, but youth and other members of the 
community are not eligible to take advantage of these services.46  The map below shows existing transit 
routes. 

                                                
46 Natural Resources Services.  2006.  Humboldt Country Transportation Disadvantaged Population Report.  Redwood 
Community Action Agency.  Available at http://www.nrsrcaa.org/path/pdfs/HumCoTDPReport5_06.pdf.  Accessed on 
January 11, 2008. 
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Figure ST.2.  Transit routes. 

 
 
 
Analysis 
 
Assumptions 

• Use of  public transit depends on many factors including:  
o proximity to transit stops; 
o frequency of  transit; 
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o commute distance and time; 
o parking availability and cost; 
o traffic congestion, cost of  driving; 
o cost of  transit; 
o employer incentives; 
o safety of  transit and of  driving; 
o weather; and 
o hours of  operation. 

• It is assumed that there will be no increase in public transit funding, routes, or frequency. 
 
Logic 

• Denser neighborhoods already have more proximity to transit and therefore urban dwellers are 
more likely to take public transit. 

 
Quantitative Analysis 
Since use of  public transit depends on many factors, not only proximity to transit stops, a quantitative 
analysis is not currently possible. 
 
Qualitative Analysis 
Many participants in the Health and GPU focus groups were passionate about the problems the current 
public transportation system poses for those wanting to use it.  The list of  issues that make public 
transportation use uninviting include: 

• the fragmented nature of  service; 
• different municipalities’ systems do not coordinate with each other; 
• low rate of  scheduled services in non-urban areas in particular; 
• uninviting and at times dangerous stations for waiting for buses; 
• cost; 
• distance; 
• weather; 
• traffic patterns and pedestrian safety; 
• hours of operation; 
• availability of parking; 
• availability of travel stipends/incentives provided by work or to low income families; and 
• public Transit commute takes longer than private vehicle commute, which is like a lack of  access 

issue. 
 
Written comments on the Draft Circulation Element of  the GPU have noted that the County continues to 
focus primarily on automobile transportation.  This is understandable given the low rate of  public transit 
use; however, without municipal support both philosophically and financially, public transit will never be 
embraced. 
 
The Moving Goods and People background report for the GPU states that congestion and safety along the 
major roadways between Eureka and Arcata is a concern.  The section of  SR 101 between the two cities is 
the most heavily traveled segment of  roadway in the county, averaging 35,000 average daily trips (ADT).47  
Plan Alternative A holds the most promise for reducing congestion; both Eureka and Arcata are fairly well-
served by public transportation as well as goods and services, so with proper incentive, residents could take 
                                                
47 Dyett & Bhatia.  2002.  Humboldt County 2025 General Plan Update. Moving Goods and People: A Discussion Paper for 
Community Workshops.  Available at http://co.humboldt.ca.us/planning/gp/meetings/moving_gp/moving.pdf.  Accessed on 
December 13, 2007. 
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existing bus routes to avoid congestion and stress. 
 
Disparities 

1. Lower-income populations tend to reply more heavily on public transportation than higher income 
populations.  

2. Disabled populations may be unable to drive, thus proximity to services and greater access to public 
transit would benefit their mobility and general health.  If  public transportation is handicapped 
accessible and sidewalks are ADA-compliant, Plan Alternative A could be better for them. 

3. Seniors citizens who are no longer able to drive rely more heavily on public transportation. 
 
 
Conclusions 

A) Given that public transportation as well as jobs and schools are much more available in urban areas 
with residential density, by locating new growth in these areas Plan Alternative A would increase use 
of  public transportation. People who use public transportation are more likely to get recommended 
amounts of  physical activity and reap the health benefits of  exercise and physical activity, i.e., 
reduced risk for cardiovascular disease and diabetes, increased strength for bone health, decreased 
risk of  cancer, and decreased risk of  depression.  Using public transit also can decrease isolation, 
reduce noise and air emissions from cars with all the attendant benefits to respiratory health and 
ability to concentrate. 

 
B) The proportion of  the population in urban vs. non-urban areas would remain similar to the current 

situation under Alternative Plan B, so this Plan offers the least amount of  change with regard to how 
many people take public transportation, and thus the least amount of  change in health outcomes 
due to physical activity, noise and air quality, and obesity related chronic disease. 

 
C) Plan Alternative C would encourage more of  the new residents to Humboldt County to locate in 

non-urban areas and this is likely to decrease use of  public transit to work and to school, resulting in 
increases in obesity and related chronic disease such as diabetes, increased isolation, increased noise 
and air pollution effecting most pertinently respiratory health, and increasing Humboldt County’s 
contribution to climate change. 

 
 
Recommended Health-Promoting Mitigations: 

• Improve amount and awareness of  employer-based incentives for taking transit, including programs 
to purchase transit from before-tax income, employer-subsidized public transportation. 

• Increase public transportation services into non-urban areas (paratransit or buses). 
• Improve coordination between public transit agencies. 
• Pursue private-public partnerships and streamline opportunities for employers/institutions to fund 

transit service that benefits their populations. 
• Consider a variety of  vehicle types to serve different types of  needs (not everything has to be an 

industrial feeling large bus with a few passengers). 
• Develop transit-oriented streetscape and building design standards for key transit nodes and 

corridors, partially funded via development impact fees. 
• Reduce parking requirements for new developments, thus reducing incentives to have more cars. 
• Unbundle cost of  parking from housing units. 
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ST.2.b Proportion of  households with 1/4-mile access to local bus 
 
Health-Based Rationale 
Accessibility to public transport may influence Humboldt County residents to drive more.  People who can 
easily access public transit, those who live near it for example, are more likely to use it.  The Metropolitan 
Transportation Authority studied the transportation habits of  people who live close to and farther away 
from public transit stations in the San Francisco Bay Area.  They found that the following to be true: 

• People who live within a ½ mile of  a rail or ferry station are 4 times more likely to use transit than 
people living farther than a ½ mile. 

• People who live within a ½ mile of  a rail/ferry stop are twice as likely to walk and three times as 
likely to bike as residents living more than a ½ mile. 

• People who live and work within ½ mile of  rail/ferry stop use transit for 42% of their work 
commute trips.  Those that live and work farther than ½ mile use public transit for 4% of  their 
trips. 

• Even those urban residents who were farther than one mile from rail/ferry stops are still twice as 
likely as suburban residents and four times as likely as rural residents to use transit. 

• People living close to rail/ferry transit are twice as likely to walk for short trips.48 
While this data comes from an urban study and examines proximity to rail or transit, the analyses are strong 
enough to assume that proximity to public transit of  any sort would increase the likelihood of  its use. 
 
Research has found that proximity to public transit helps to determine travel choice.49  For any normal 
trips, only 10% of Americans will walk a distance of  one-half  mile.  A recent study in King County, WA 
demonstrated that for every quarter mile increase in distance to transit, the likelihood of  using transit fell 
16%.  Transit use promotes environmental health by reducing air pollution and greenhouse gas emissions 
from automobiles.  People living in car-less households, or who are otherwise transportation disadvantaged, 
may rely on public transit or simply do without services, employment, education and social opportunities. 
 
 
Existing conditions 
Proximity to Bus Stops:  Data from the US Census 2000 regarding several areas of  Humboldt County 
illustrates that urban areas are far better equipped with bus access than non-urban arears. 
 
Eureka:  There are 11803 residential parcels and 37939 individuals.  10353 residential parcels are within ¼ 
mile of  a public bus stop, thus 88% of the residents in Eureka are within ¼ mile of  a bus stop. 
 
Arcata:  4128 residential parcels are within ¼ mile of a public bus stop, representing 10873 individuals.  
70% of the residents in Arcata are within ¼ mile of  a bus stop (Mad River Transit Authority). 
The Census does not count students in dormitories as being residents of Arcata.   

Fortuna:  There are 4058 residential parcels and 12471 individuals. 1152 parcels are within ¼ mile of  a 
public bus stop, thus 28% of the residents of  Fortuna are within ¼ mile of  a bus stop (Humboldt Transit 
Authority). 
 
South Bay:  There are 2183 residential parcels accounting for 6575 individuals.  137 parcels are within ¼ 
mile of  a public transit stop, thus 6% of  the residents of  the South Bay are within ¼ mile of  a bus stop 

                                                
48 MTC.  2006.  Characteristics of Rail and Ferry Station Area Residents in the San Francisco Bay Area: Evidence from the 2000 
Bay Area Travel Survey. Volume 1.   Metropolitan Transportation Authority.   
49 Ewing R, Frank L, Kreutzer R. Understanding the Relationship between Public Health and the Built Environment: A Report 
to the LEED-ND Core Committee. 2006. 
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(Humboldt Transit Authority). 
 
Hoopa:  There are 259 residential parcels accounting for 2633 individuals.  28 parcels are within ¼ mile of a 
public bus stop.  11% of the residents of  Hoopa are within ¼ mile of  a bus stop (KT-Net).  However, the 
KT-Net bus does not always strictly adhere to picking up and letting off  passengers only at the listed bus 
stops.  Pedestrians walking along Highway 96 are sometimes able to flag down the bus. 
Note: The 1/4 mile access numbers refer to weekday schedules. There is reduced bus service on Saturday 
and virtually no service on Sunday. 

The current population with ¼ miles access to public transit was mapped by in the Planning for Active 
Transportation and Health project in the Transportation-Disadvantaged Populations report of  2006.  The 
figure below is taken from that report. 
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Figure ST.3.  Transit routes, stops and access to healthcare and large employers.50 

 
 
  

                                                
50 RCAA.  2006.  Humboldt County Transportation-Disadvantaged Populations Report. Redwood Community Action Agency, 
Natural Resources Services.   Available at  
http://www.nrsrcaa.org/path/TDPReport.htm.  Accessed on November 28, 2007. 
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Analysis 
 
Assumptions 

• Bus service will not be expanded. 
• People in urban areas currently are within ¼ mile of  a bus stop (see maps) 

 
Logic 

• Denser areas currently have more bus stops and nearby bus routes, therefore, denser areas will be 
served better in the future. 

 
Quantitative Analysis 
Currently, 51% of the population, or 64,409 of  the 126,518 people, live in urban areas near bus stops. 
 
Under Plan Alternative A, 14,400 people would come to the urban areas of  Humboldt.  Therefore 59% 
((64,409+14,400)/(126,518+14,400)) of  the future population would be near bus stops.  Therefore Plan 
Alternative A increases the proportion of  people who have ¼ mile access to public transportation. 
 
Under Plan Alternative B, 14,400 people would come to the urban areas of  Humboldt and another 14,400 
would come to the non-urban areas.  Therefore 51% ((64,409+14,400)/(126,518+28,800)) of  the future 
population would be near bus stops.  Therefore Plan Alternative B does not change the proportion of  people 
who have ¼ mile access to public transportation. 
 
Under Plan Alternative C, 14,400 people would come to the urban areas of  Humboldt and another 28,800 
would come to the non-urban areas.  Therefore 46% ((64,409+14,400)/(126,518+43,200)) of  the future 
population would be near bus stops.  Therefore Plan Alternative C decreases the proportion of  people who 
have ¼ mile access to public transportation. 
 
 
Qualitative Analysis 
Simple access to public transit is not the only determinant to its use.  In qualitative discussions with focus 
group members, the importance of  frequency of  public transit, the public outreach about schedules and 
availability of  public transit, coordination of  scheduling between the various transit authorities, outreach 
and information about services entered the discussion as additional reasons as to why people do not use the 
bus system. 
 
Participants in the Health and GPU focus groups felt: 

• Better coordination between public transit agencies was needed, especially for access to medical 
services and for seniors. 

• There are rural health clinics in both Redway and the hospital in Garberville.  Transport should be 
coordinated between these sites.  

• The size of  vehicles should be appropriate to population being served. 
• Noise levels decrease because there are less cars on the road with better public transportation. 
• Casinos provide ready transportation and could be mobilized to be a resource for the general 

community.  
• Lack of  transportation options can lead to social isolation. 
• Lack of  access to transportation (either private vehicle or living on a transit route) leads to lack of  

access to employment, financial resources, health facilities, increased stress and reduced access to 
other needs 

• There are no good options for taking public transit from Southern Humboldt to Eureka.  
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During HumPAL’s Policy Charrette, an exercise about values in public transportation brought forth the 
following comments:  

• Public transportation that is not scary is needed. 
• A thorough and reliable public transportation would be valued. 
• A “functional” public transportation is needed. 
• Public transportation and facilities must be designed and programmed to encourage alternative 

transportation. 
• Public transportation services must be coordinated. 
  

Disparities 
Those affected disproportionately by distance to bus stops (and thus use of  public transit) are those who do 
not own cars:  seniors, disabled, children, and low income residents of  Humboldt County. 
 
 
Conclusions 

A) Plan Alternative A in cr eases the amount of  people who would have ¼ mile access to bus 
routes from 51% to 59%.  People who live near public transportation tend to use it at an increased 
level, with health benefits accruing such as increased physical activity and increased social cohesion. 

B) Plan Alternative B will result in an almost equal proportion of  people with access to public 
transit bus routes as currently have them, although the increase in population implies that 
overall more people will have access.  Accordingly, more people will also drive private vehicles.   

C) Plan Alternative C would result in a decrease in the amount of  people who have ¼ mile 
access to bus routes in Humboldt County from the current 51% to only 46% of  the 
population.  Health hazards from driving private vehicles, such as increased risk of  injury from 
traffic accidents and lack of  exercise, will thus accrue for the majority of  the population. 

 
 
Recommended Health-Promoting Mitigations: 

• Increase investment in public transit to extend bus service to new areas. 
• Improve frequency of  service, especially in urban areas. 
• Study bus stop spacing and locations in order to make sure bus stops are in the right places and 

within walking distance of  population. 
• Develop standards for transit shelter amenities (seating, schedules, etc) tailored to local 

conditions/resources. 
• Extend the usefulness of  privately-funded shuttles (casinos, social service providers, etc.) to make 

additional loops/stops to supplement and coordinate fixed-route transit. 
• Better coordinate existing fixed-route transit services (schedules, hubs, marketing, fares).  
• Limit availability of  parking except by transit hubs.  
• Encourage employee and public subsidies for public transit. 
• Improve hours of  operation of  existing public transit to ensure that it is most useful for commute 

trips to work and school. 
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ST.2.c  Proportion of  average income spent on transportation expense 
 
Health-Based Rationale 
A high proportion of  income put toward transportation can mean that a family has less money to spend on 
healthful choices.  In low-income households particularly, high transportation expenditures reduce the 
amount households have to spend on housing, food, health care, insurance, education and other needs.  
Prohibitive transportation costs can interfere with employment prospects, economic self-sufficiency and 
access to health-promoting services.  For example: 

• 35% of Californians in 2002 did not have health insurance, and those without health insurance are 
much more likely to go without preventive care.51  Transportation costs could be a factor in paying 
for health insurance. 

• Those that have less money tend to be more obese, reflecting nutrition choices that are not as 
healthy.  In National Center for Health Statistics data for 2001-2004, approximately 35% of those 
making less than 200% of poverty level are obese, while 30% of those making above 200% of the 
poverty level or more are obese.52  

 
Taking public transit is cheaper than owning a car.  In the United States, a household with 2 adults that uses 
public transit saves an average of  $6,251 per year compared to an equivalent household that owns 2 cars.53  
Poor rural households are three times more likely to be without a car than non-poor rural households.  
However, public transportation serves only about 60% of counties nationwide, and 28% of those counties 
have limited service.54 
 
 
Existing conditions 
Transportation as a percent of  income. Based on transportation costs for the Western Region and the average 
income in Humboldt County ($33,093), 27% of the average income before taxes is spent on transportation 
expenses.  This compares to 15% in the Western Regions of  the US.55   
 
Transportation Costs in California. The table below shows transportation costs in California. 
 
In urban areas low-income households allocated a smaller proportion of  their household expense to 
transportation than in higher-income households, which were more likely to incur the expense of  car 
ownership.56  
 

                                                
51 Ayanian JZ, Weissman JS, Scheider EC, Ginsburg JA, Zaslavsky AM.  2000.  Unmet health needs on uninsured adults in the 
United States.  JAMA 284(16):2061-9. 
52 NCHS.  Health, United States:  Table 73.  Overweight, obesity, and healthy weight among persons 20 years of age and over by 
sex, age, race and Hispanic origin, and poverty level:  United States, 1960-1962 through 2001-2004.  National Center for Health 
Statistics.  Available at http://www.cdc.gov/nchs/data/hus/hus06.pdf#073 
53 Bailey L.  January 2007. Public Transportation and Petroleum Savings in the US: Reducing Dependence on Oil.  ICF 
International, Fairfax Virginia. 
54 Brown D.  Rural governments face public transportation challenges and opportunities. USDA.  Available at 
ww.ers.usda.gov/Briefing/Transport.   
55 Expense information:  Consumer Expenditure Survey 2003-2004, Bureau of Labor Statistics. Accessed online on July 26, 2006: 
http://www.bls.gov/cex.  Average median income in Humboldt County:  US Census 2000.  
56 Rice L. Transportation Spending by Low-Income California Households: Lessons for the San Francisco Bay Area. Public 
Policy Institute of California. July, 2004. Available at: http://www.ppic.org/main/publication.asp?i=428. 



 Humboldt County General Plan Health Impact Assessment: 
 Transportation Indictors 

 22 

Table ST.3.  Median Annual Transportation Expenditures for California Households.57 

 
 
Analysis 
 
Assumptions 

• The average income in Humboldt County will remain relatively constant in relation to 
transportation expense in the region. 

• People living in denser areas spend less on transportation, because employment and services such as 
schools and grocery stores are located near housing. 

• Public transportation will continue to be relatively unavailable to those in outlying areas of  the 
County. 

 
Logic 

• People living in non-urban areas need to own a car and need to drive more to access jobs, goods 
and services.  It takes on the average $6000 - $9000 nationally a year to own and operate an 
automobile.58  That alone accounts for almost 27% of the average income in Humboldt County.   

• In urban areas, people can walk, bike or take public transit more – all these are cheaper. 
 
Quantitative Analysis 
The average Californian spends about $7,144 annually on private vehicle expenditure.  There is no data on 
the location (urban vs. non-urban) of  Humboldt residents that do not own a car.  While the median 
household income for the different areas of  Humboldt County is known, there is no data specifically on 
how much they spend on transportation, and current research into non-urban transportation has not 
looked into the average cost of  transportation for the non-urban resident.   A quantitative analysis is 
therefore not possible. 
 
 
Conclusions 

A) In Plan Alternative A, more population will live in proximity to schools, services, cultural 
offerings, jobs and retail outlets and are more likely to walk, bike or take public transportation. 
Thus, expenses for transportation would decrease, and Humboldt County residents would 

                                                
57 Public Policy Institute of California.  July 2004.  Research Brief:  How much do California’s Low-Income Households Spend 
on Transportation?  Public Policy Institute of California.  Available at www.ppic.org.  Accessed on January 13, 2008.   
58 Planning for Active Transportation and Health.  2006.  Humboldt County Transportation Disadvantaged Populations Report. 
Natural Resources, Redwood Community Action Agency.  Availabe at 
http://www.nrsrcaa.org/path/pdfs/HumCoTDPReport5_06.pdf.  Accessed on March 3, 2008. 
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have more income available for healthy choices, such as preventative health care, good 
nutrition, physical activity, and education expenses. 

B) A moderate increase in people who live in settings encouraging automobile use takes place in 
Plan Alternative B, so expenses for transportation would change little or increase slightly. 

C) Under Plan Alternative C, Humboldt residents would be most automobile dependent and 
therefore have higher transportation costs.  People spending more on transportation have 
less money to spend on healthful choices such as nutritious food, relaxation, preventive health 
care, and education. 

 
Caveats 
Average transportation costs could be lowered by encouraging mixed-use development in currently 
developed areas and adopting policies that encourage less expensive transportation modes: walking, biking 
and use of  public transportation. 
 
 
Recommended Health-Promoting Mitigations:   

• See other indicators for mitigations that would increase use of  public transit, walking and biking as 
ways to decrease cost of  transportation. 
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ST.3.a Ratio of  miles of  bike lanes/ pedestrian facilities to road miles  
 
Health-Based Rationale 
Sidewalks, roadway shoulders or other types of  pedestrian facilities can enable people to walk and 
potentially decrease the number of  pedestrian injuries. A high quality pedestrian environment can support 
walking both for utilitarian purposes and for pleasure.  Recent studies in the U.S. show that people walk on 
average 70 minutes longer in pedestrian-oriented communities.59 60 Additionally, clearly delineated bike lanes 
can enable bicycle use and potentially decrease the number of  bicyclist injuries. 
 
Biking and walking can help people meet minimum requirements for physical activity. Health benefits of  
physical activity include a reduced risk of  premature mortality and reduced risks of  coronary heart disease, 
hypertension, colon cancer, and diabetes mellitus.61 Regular physical activity also appears to reduce 
depression and anxiety, improve mood, and enhance ability to perform daily tasks throughout the life span. 
 
Unsafe traffic mixes of  motor vehicles, pedestrians, and cyclists lead to increased risk of  injury and death 
(also, see Indicator ST.8 below).62  Traffic volume increases the risk of  pedestrian, cyclist and motorist 
injury and death, with pedestrians, cyclists, and motorized two-wheeled vehicle users bearing a 
disproportionate share of  road injury burden.63 64   
 
Unlike driving, biking and walking do not contribute to noise or air pollution emissions.  For the general 
population, long term exposure to moderate levels of environmental noise can adversely affect sleep, school 
and work performance, and cardiovascular disease.65  Noise affects sleep both by waking people up and 
reducing the quality of sleep.  According to the World Health Organization, reductions of noise by 6-14 
dBA result in subjective and objective improvements in sleep.  Chronic road noise can affect cognitive 
performance of children including difficulty keeping attention, concentrating and remembering, poorer 
reading ability, and poorer discrimination between sounds.66  Noise is also associated with higher stress and 
stress hormone levels.67  In addition, increased rates of biking and walking may reduce driving trips, which 
can have an impact on air quality and thus, respiratory disease. According to the California Air Resources 
Quality Board, about half  the air pollution in California is caused by cars and trucks.68 
 
 
Existing conditions 

                                                
59 Frank LD, Schmid TL, Sallis JF, Chapman J, Saelens BE. Linking objectively measured physical activity with objectively 
measured urban form: findings from SMARTRAQ. Am J Prev Med. 2005;28(2 Suppl 2):117-25 
60 Saelens BE, Sallis JF, Black JB, Chen D. Neighborhood-based differences in physical activity: an environment scale evaluation. 
Am J Public Health. 2003;93(9):1552-8. 
61 Task Force on Community Preventive Services. Increasing Physical Activity: A Report on Recommendations of the Task Force 
on Community Preventive Services. Morbidity and Mortality Weekly Report. October 26, 2001. 
62 World Health Organization (WHO), Edited by Margie Penden, Richard Scurfield, David Sleet, et al. World Report on road 
traffic injury prevention, 2004. Accessed at: http://www.who.int/world-health- day/2004/infomaterials/world_report/en/ 
63 Ewing R, Frank L, Kreutzer R. Understanding the Relationship between Public Health and the Built Environment: A Report 
to the LEED-ND Core Committee. 2006. 
64 WHO, ibid. 
65 Dora C, Phillips M, eds. Transport, environment and health. WHO Regional Publications, European Series, No. 89. 1999. 
http://www.euro.who.int/document/e72015.pdf 
66 Noise and Health: Making the Link. London Health Commission, 2003. http://www.phel.gov.uk/hiadocs/noiseandhealth.pdf 
67 Evans G, Marcynyszyn LA. Environmental Justice, Cumulative Environmental Risk, and Health among Low- and Middle-
Income Children in Upstate New York. Am J Pub Health 2004;94:1942-1944. 
68 CARB.  50 Things You Can Do.  California Air Resources Quality Board. Available at 
http://www.arb.ca.gov/html/brochure/50things.htm.  
 



 Humboldt County General Plan Health Impact Assessment: 
 Transportation Indictors 

 25 

Definitions of  Class I, II, and III bicycle facilities.  Class I bicycle facilities, typically referred to as a multi-use path, 
provide for bicycle and pedestrian travel on a paved right-of-way completely separated from any street or 
highway. The Caltrans design criteria require a minimum width of  8 feet for a two-way path.  Class II 
bicycle facilities are often referred to as bike lanes.  They provide a striped and stenciled lane for one-way 
travel on a street or highway. The minimum width of a lane is 4 feet.  Class III facilities are generally 
referred to as bike routes.  They provide for shared roadway use with motor vehicles and pedestrian traffic 
(not recommended), and are identified only by signing. 
 
According to the HCOAG Regional Transportation Plan Update from 2006, all state highways have a Class 
II or III bike lane or shoulder (but may be 4 feet or less in some cases).69  However, residents report a 
different experience; residents state that not all state highways have a bike lane or shoulder.  Given that a 4 
foot or less shoulder on a state highway is not healthfully bikeable, in this report we quantified only Class I 
or II bicycle facilities. 
 
Humboldt County Road miles.  There are 378 miles of  state highways and 1400 miles of  local city streets and 
county roads in the County.70  
 
Total Miles of  Bicycle Facilities.  There are 387.9 miles of bike facilities in northern Humboldt, 22.7 in Southern 
Humboldt.  This includes all 3 classes of  bike facilities. 36.5 miles of  these are Class I (30.5 miles of  those 
are in northern Humboldt), 18.2 are class II (all of  which are in northern Humboldt), and 356.1 are Class 
III. 71 
 
County ratio of  bike lanes to roads.  Currently, the ratio of all bike lanes to roads is 0.23 (410.6/1778).  The ratio 
of  Class I facilities to roads is 0.02, Class II to roads is 0.01 and Class III to roads is 0.20. 
 
Location of  bicycle and pedestrian facilities.  The “Moving Goods and People” background report to the General 
Plan Update acknowledges that bike and pedestrian facilities are most commonly provided in the urban 
areas.  The report also points out that many of  the bike lanes do not meet current state standards (although 
programs are underway to improve the bicycle network) and pedestrian facilities meet only the minimum 
standard for the Americans with Disabilities Act, but have obstructions which force pedestrians and 
wheelchair users into road shoulders or bike lanes.72 
 
 
Analysis 
 
Assumptions  

 There will be no increase in pedestrian and bicycle facilities (sidewalks, shoulder, bike paths, lanes, 
and routes). 

 Plan Alternative A would allow for the least amount of  new road construction while Plan 
Alternative C would require the most. 

 
Quantitative Analysis 

                                                
69 Telephone conversation with Lindsay Walker, CalTrans District 1 contact for bicycling. 
70 HCAOG 2006 Regional Transportation Plan Update. 
71 HCAOG.  2004 Regional Bicycle Transportation Plan Update.  Humboldt County Association of Governments.  Available at 
http://www.hcaog.net/docs/RBT.2004/TOC.htm.  Accessed on January 22, 2008.  
72 Dyett & Bhatia.  2002.  Humboldt County 2025 General Plan Update. Moving Goods and People: A Discussion Paper for 
Community Workshops.  Available at http://co.humboldt.ca.us/planning/gp/meetings/moving_gp/moving.pdf.  Accessed on December 
13, 2007. 
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The Plan Alternatives do not currently specify how much new road construction would take place in the 3 
Alternatives, making quantification impossible. 
 
Qualitative Analysis 
In 2003, a survey of  Humboldt County residents was taken in relation to their opinions about many aspects 
of  living in Humboldt County.  368 people responded and of  those, 69 percent felt that the County should 
provide walking and biking paths closer to existing communities.  The same survey asked residents why 
they chose to live in Humboldt County, and 62% stated that closer access to outdoor recreation including 
bicycling was a major reason why they live in Humboldt.73 
 
People who participated in the Policy Charrette Values Exercise about biking/walking desire bike paths in 
the inner city, bicycling/walking opportunities and a culture that encourages these activities, exercise in 
everyday lifestyle, and a bike path from Arcata to Eureka. 
 
People participating in the Health and GPU focus groups also understood the connection between land use 
planning that prioritized non-motorized forms of  transportation and health.  Participants understood that 
connected bike/pedestrian networks increase physical activity and reduce cardiovascular disease, diabetes 
and stress.  They also felt that it is necessary to count the number of  miles of  non-motorized transportation 
routes and multi-use trails, and the number of  bicycle-friendly roads to keep track of  and encourage 
construction and maintenance of  these. 
 
When asked “How do land use decisions impact safe and quality environments for walking and biking?” 
participants noted: speed limits; safe, dry places to put bikes; lighting; traffic signals that are pedestrian and 
bike friendly; bike lanes that are marked, designated, mapped, identified in all communities and connecting 
communities; road corridors dedicated per mode (e.g. bike-only areas) or bike boulevards; continuous safe 
corridors; creating sidewalks; bike safety education; cross-walks that are well marked; and bike lanes in each 
village. 
 
Disparities   
The availability of  safe places to walk and bike impacts those populations who do not rely on cars as much 
as other modes of  transport.  This includes children, seniors, the disabled, and low income residents. 
 
 
Conclusions 

A) Plan Alternative A would result in the smalle st  change  on ratio of  bike lanes/pedestrian 
facilities to road miles.  By locating new residents in areas with existing road infrastructure, Plan 
Alternative A requires no increase in road construction, thus no change in the ratio of  
bike/pedestrian facilities to road miles. 

 
B) Plan Alternative B would result in a s l i ght ly  lower rat io  of  bike/pedestrian facilities to 
road miles due to some increase  in number of  road miles with development.  Since most of  
the health benefits of  having bicycle and pedestrian facilities are from increased physical activity, the 
decreased ratio of  facilities for walking and biking would result in increased rates of  chronic disease 
due to lack of  physical activity, such as cardiovascular disease and diabetes.   
 
C) Plan Alternative C would result in the most significant decr ease in the proportion of  

                                                
73 2003.  Humboldt County General Plan Update Survey Results.  Humboldt County Community Economic Development 
Services and Planning.  Available at http://co.humboldt.ca.us/planning/gp/survey/results.htm.  Accessed on November 18, 
2007.  
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bike/pedestrian facilities to road miles due to the lar gest  in cr ease in road miles with 
development (residential, commercial and industrial).  Thus, the health hazards related to 
decreased physical activity are likely to be the most significant with Alternative Plan C.  

 
 
Recommended Health Promoting Mitigations: 

• Redirect money that goes to cars to support alternative forms of  transportation. 
• Reduce speed limits on arterials, collectors, and local roads in non-urban areas. 
• Establish a seat on HCOAG representing human-powered transport. 
• Prioritize non-motorized modes of  transportation in land use planning and construction (i.e., build 

more sidewalks and bike lanes). 
• Raise the priority of  non-motorized modes of  transport in land use planning. For example, develop 

building design standards and revise zoning codes to emphasize pedestrian/bike safety, especially 
on key pedestrian, bike and transit corridors.  Zoning codes to consider include those that look at: 
mixed use zoning, human activity presence, the building/sidewalk interface, parking design, and 
lighting. 

• Develop streetscape standards that emphasize pedestrian and bike safety (e.g., lighting, trees, 
greenery, traffic calming measures). 

• Collect data about pedestrian facilities throughout Humboldt County, much like information is 
tracked about the amount and condition of  road surfaces; make this data public and use this data to 
guide development of  pedestrian facilities; 

• Promote and publish safe pedestrian and bike routes. 
• Fund a bicycle and pedestrian safety staff  position for the County, in HCOAG for example. 
• Complete, build out and connect bike and pedestrian networks. 
• Institute traffic calming measures, including clearly marked bike and pedestrian routes, bike 

boulevards, bulb outs, median islands on two or more lane streets, in urban areas to decrease speeds 
and firmly separate pedestrians/bikers from motor vehicles; 

• Include paved shoulders on all roads in non-urban areas that can be used by bicyclists and 
pedestrians. 

• Raise the priority of  funding for trails and active recreation infrastructure and facilities. 
• Increase the number of  bicycle and pedestrian safety programs in schools and workplaces. 



 Humboldt County General Plan Health Impact Assessment: 
 Transportation Indictors 

 28 

ST.3.b  Proportion of  commute trips and trips to school made by walking or biking  
 
Health-Based Rationale 
The health benefits of  physical activity are well known:  decreased risks for heart disease, diabetes, 
hypertension, and colon cancer, as well as an increased sense of  well-being.74   For children, benefits include 
also the importance of  strengthening bones during a period of  critical growth, increased confidence and 
self-esteem, and decreased risk of  childhood obesity rates, which have skyrocketed over the past 30 years. 
Currently in the US, about 15% of children and adolescents can be labeled as having childhood obesity,75 
and up to 30% of adult obesity cases started in childhood.76  In Humboldt County, 21.7% of  adults are 
considered obese.77  This is higher than California’s rate of  19.1%, and also higher than the Healthy People 
2010 objective of  having only 15% of the population being obese.   
 
Walking or biking to work or school helps people meet their daily requirements for physical activity.  
Health benefits of  physical activity include the above–mentioned physical advantages, and physical activity 
also reduces depression and anxiety, improves mood, and enhances ability to perform daily tasks 
throughout the life span. A study in Gainesville, Florida, a region of  the state with a fairly low population 
density and an average trip to school of  just under 5 miles, looked at what would happen if  you were able to 
change the features of  the built environment to encourage walking to school.  They found that with a 25 
percent decrease walk time for the trip to school, the percent of  those who walked increased from 4.5% to 
5.5%.  With a 25% decrease in biking time, the percentage who bike increased from 3.4% to 4.4%.78  
Through a simulation, the study also found that if  the distance to school decreased to a 10-minute walk or 
0.5 miles, the percentage of  those who would walk increased by 129 percent, from 4.5% to 10.3%.  For 
bicycling, by decreasing bike time to 2.5 minutes or 0.5 mile, the amount of  children that biked to school 
increased from 3.4% to 11.1%, or a 226% increase. 
 
 
Existing conditions 
Percent of  commute trips made by walking or biking, According to the 2000 Census, 8% of  all commute trips in 
Humboldt are made by walking or biking,. The table below shows how many people choose walk or bike to 
work.  In a comparison between urban and non-urban areas, more information would be necessary to 
understand differences between areas (e.g., Garberville and Redway).  However, in looking at the increase 
in walking and biking when one lives in the central city vs. a Census County Division (CCD) of  a city (a 
larger geographic area), it is instructive that those in the central city walk or bike more.  According to the 
Census data and using the classification system described in the Summary Introduction, 9.0% of  urban 
residents walk to work, while only 2.1% of  non-urban residents do so. 
 
Reasons for walking.  In a survey of  Humboldt County residents for the Pedestrian Needs Assessment of  
2003, 53% of those surveyed stated that they walk daily, and the most commonly chosen response as to 
why they walk was for recreation (85% chose “recreation”, 54% chose “shopping”, 39% chose “work”, 
15% chose “school”, and 9% chose simply “transit”).  Given the survey results, it is likely that the US 
                                                
74 Task Force on Community Preventive Services.  2001.  Increasing Physical Activity: A report on recommendations of the Task 
Force on Community Preventive Services.  MMWR, Oct 26, 2001. 
75 CDC.  2004.  Defining overweight and obesity.  Available at http://www.cdc.gov/nccdphp/knpa/obesity/defining.htm.  Accessed on 
December 16, 2007. 
76 Dietz WH.  2004.  Overweight in childhood and adolescence.  NEJM 350 (9): 855-7. 
77 Center for Health Statistics.  2004.  Prevalence of obesity and healthy weight in California counties, 2001.  Department of 
Health Services.  Available at http://www.dhs.ca.gov/chs/OHIR/reports/countyhealthfacts/weight.pdf.  Accessed on December 16, 
2007. 
78 Ewing R, Forinash CV, Schroeer. 2005.  Neighborhood Schools and Sidewalk Connections.  TR News 237. March-April 2005.  
Available at http://onlinepubs.trb.org/onlinepubs/trnews/trnews237environment.pdf.  Accessed on January 12, 2008. 
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Census information about people walking is low. The only question the Census asks is how people get to 
work. 
 

Table ST.4. Percent of  people who walk or bike to work79 
Area Walk Bike 

California 2.9% 0.8% 
Arcata CCD * 13.0% 4.2% 
Arcata city 17.0% 5.2% 
Eureka CCD * 5.4% 1.3% 
Eureka city 7.7% 1.7% 
Fortuna 3.6% 1.9% 
McKinleyville 1.4% 1.6% 
Garberville CCD * 8.5% 0.6% 
Redway 16.5% 0 
Hoopa 3.1% 1.6% 
* Census County Division   

 
Reasons for not walking.  Of those surveyed in the Pedestrian Needs Assessment, 27% stated that they did not 
walk because of  safety concerns, 24% spoke of  a lack of  sidewalks, 21% said time was an issue, and 14% 
said having too much to carry entered into their choice.80 
 
Walking to school.  National data shows that in 1969, 50% of children walked to school.  Today, only 12% 
walk to school.81  In California in 2000-2001, 15.2% of children aged 0 – 17 walked to school and 1% 
biked.82  For students in Humboldt County, 3% walked to school in 2006-07, and 14% biked (see chart 
below).  Parents reported that long distances to school were the primary barrier to walking to school in a 
1999 Centers for Disease Control survey,83 and one of the highest ranked indicators of  willingness to walk 
for all ages was ‘trip distance’ in a national meta-analysis.84 
 
The figure below details transportation mode for trips to school. 

                                                
79 2000 Census. 
80 Redwood Community Action Agency (RCAA).  2003.  Humboldt County Regional Pedestrian Needs Assessment Study 
Update.  Humboldt County Association of Governments.   
81 CDC. 2005.  MMR Weekly.  Barriers to Children Walking to or from School – United States, 2004.  Centers for Disease 
Control and Prevention.  Available at http://www.cdc.gov/MMWR/preview/mmwrhtml.mm5438a2.htm.  Accessed on December 16, 
2007.   
82 Caltrans.  California Dept. of Transportation, 2000-2001.  California Statewide Household Survey. 
83 Dellinger A, Staunton C. 2002. Barriers to Children Walking and Bicycling to School: United States, 1999.  Morbidity and 
Mortality Weekly Report 51(32):701-4. 
84 Brennan Ramirez LK, Hoehner CM, Brownson RC, Cook R, Orleans T, Hollander M, Barker DC, Bors P, Ewing R, 
Killingsworth R, Petersmarck K, SchmidT, Wilkinson W.  2006.  Indicators of activity-friendly communities.  Am J Prev Med 
31(6):515-24.  
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Figure ST.4.  Transportation to school from the Humboldt County 2006-2007 Student BMI Study.85 

 
Analysis 
 
Assumptions  

• Families with children will choose to live in cities at the same rate as others. 
 
Logic 

• A higher percentage of  the population lives within walking/biking distance to schools in urban 
centers and a higher percentage of  the population lives close to their workplace in urban centers.  

 
Quantitative Analysis 
Using the numbers above and classifying urban and non-urban as described in the Summary Introduction, 
9.0% of  the 64,409 people live in urban areas and 2.1% of  the 62,109 people who live in non-urban areas 
walk to work.  Therefore, the current county-wide percentage of  those who walk to work is 5.6%.     
 
With Plan Alternative A, 14,400 people would come to the urban areas.  This would increase the percent of  
people who walked to work to 6% (9% of 78,809 + 2.1% of  62,109 divided by 140,918, the total 
population).  Using similar analysis, with Plan Alternative B, 14,400 people would come to the urban areas 
and the same number would come to non-urban areas.  Therefore the percent of  people who would walk to  
work would remain the same, 5.6%.  With Plan Alternative C, 14,400 people would come to the urban areas 
and the 28,800 would come to non-urban areas.  Therefore the percent of  people who would walk to  work 
would decrease to 5.3%. 
 
 
Conclusions 
 

A) Plan Alternative A, if  adopted, would increase the number of  people walking to work from 
5.6% to 6%.  More Humboldt County residents  would accrue the positive health benefits from 
walking to work of  increased physical activity, decreased incidence of  obesity and depression, better 
bone health, and enhanced ability to perform daily tasks throughout the lifespan. 

B) Plan Alternative B would mean that the percentage of  those walking to work would remain 
virtually the same, with no change on average in health status as a result of  walking to work. 

C) Plan Alternative C would result in fewer people walking to work to only 5.3% of  the 
population. More people would not get a recommended amount of  physical activity, thus incurring 
higher rates of  chronic disease and depression.  

 
 
 
                                                
85 2006-7 Humboldt Student BMI Study (DHHS). 
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Recommended Health-Promoting Mitigations: 
• Ensure land use planning, including designs of  residential neighborhoods, encourage walking and 

biking (i.e. with sidewalks and bike lanes and crosswalks); 
• Implement educational program for residents regarding walking/safe routes to schools. 
• Urban centers should offer companies incentives for locating in cities, increasing the chance that 

more of  the population can access work by walking or biking. 
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ST.3.c  Number and rate of  bicycle/pedestrian injury collisions  
 
Health-Based Rationale 
Traffic injuries are a major cause of  disability and death.  Nationally, 12.6% of  all traffic fatalities were 
pedestrians.86  Vehicle volume predicts pedestrian injury rates.  For example, in Boston’s Chinatown, there 
were 3-5 more pedestrian injuries for each increase of 1,000 vehicles.87   Speed also predicts pedestrian 
injury; the risk of  child pedestrian injury was 3.6 times higher if  the vehicles were traveling at high speeds in 
one study.88  While pedestrian risk decreases with pedestrian flow, it is also true that greater population 
density is related to higher pedestrian injury.89 90 
 
Finally, while there are more pedestrian/auto accidents in urban areas simply because there are more people 
and more cars, the risk of  fatality in a rural area is double or even triple the rate in urban areas (depending 
on what type of  road the crash occurs).  Very few of those fatalities occur on highways; more occur on 
collector and local roads, where there are more pedestrians.91   
 
 
Existing conditions  
Injury Collisions. According to the HCOAG Pedestrian Needs Assessment of  June 2003, there were 163 
injury collisions in Humboldt between 1999 and 2002, 10 of  which were fatalities.  Of those, 88 (54%) of 
the injury collisions were in Eureka and 24 (15%) were in Arcata.92   
 
Location of  Injury Collisions.  The maps below shows the locations of  injury collisions. Many pedestrian 
collisions in Eureka take place along Route 101, where traffic speed is slightly higher, although collisions are 
scattered throughout the city. In Eureka, 20 of  the 88 collisions were on Route 101 (where it is called 4th 
and 5th Streets).93 
 

                                                
86 Federal Highway Administration.  2006.  Speeding in rural areas.  US Dept. of Transportation.  Available at 
http://safety.fhwa.dot.gov/speed_manage/docs/speeding_rural.pdf. 
87 Brugge D, Lai Z, Hill C, Rand W. 2002. Traffic injury data, policy, and public health: lessons from Boston Chinatown. Journal 
of Urban Health 79(1):87-103. 
88 Roberts I, Marshall R, Lee-Joe T. 1995. The urban traffic environment and the risk of child pedestrian injury: a case-cross over 
approach.  Epidemiology 6:169-171 
89 Leden L.  2002.  Pedestrian risk decreases with pedestrian flow: A case study based on data from signalized intersections in 
Hamilton, Ontaria.  Accident Analysis and Prevention 34:457-464. 
90 LaScala EA, Johnson FW, Gruenewald PJ.  2001.  Neighborhood characteristics of alcohol-related pedestrian injury collisions: 
A geostatistical analysis.  Prevention Science 2(2):123-134. 
91 Federal Highway Administration, ibid. 
92 HCOAG.  2003. Humboldt County Regional Pedestrian Needs Assessment Study Update.   Humboldt county Association of 
Governments.   
93 Hight J.  2004.  Dangerous crossings: Car wreck highlights perilous Eureka intersections.  North Coast Journal, September 30, 
2004.  Available at http://www.northcoastjournal.com/093004/news0930.html.  
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Figure ST.5.  Locations of  injury collisions 1999-2002 in Humboldt County.94 

 

                                                
94 HCOAG.  2003. Humboldt County Regional Pedestrian Needs Assessment Study Update.   Humboldt county Association of 
Governments. 
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Figure ST.6.  Locations of  injury collisions 1999-2002 in Eureka.95 

 
 
 
Urban vs. Rural Statistics.  The National Safety Council estimates that 85.7% of  all non-fatal pedestrian crashes 
in the United States occur in urban areas and 14.3% occur in rural areas.96  The number of  traffic related 
fatalities (pedestrian,  bicyclist, AND motor vehicle fatalities) in the US in 2005 was 24,837 in rural areas and 
18,606 in urban areas (i.e., 56% of the fatalities were in rural areas and 44% were in urban areas), despite the 
fact that the rural population is only 21% of the US.97  72% of all pedestrian fatalities in 2003 occurred in 
urban areas.98  
 
The figure below shows data from the Fatal Accident Reporting System, the National Highway and Traffic 
Safety Administration and the National Center for Statistics and Analysis.  It demonstrates the higher 
amount of  rural fatalities regarding motor vehicle collisions. 

                                                
95 HCAOG.  2003. Humboldt County Regional Pedestrian Needs Assessment Study Update.   Humboldt County Association of 
Governments. 
96 National Highway Traffic Safety Administration.  2003.  Traffic Safety Facts.  Washington DC, 2004.   
97 National Highway Traffic Safety Administration. 2005.  Fatality Analysis Reporting System Encyclopedia.  Available at 
http://www-fars.nhtsa.dot.gov/States/StatesPedestrians.aspx.  Accessed on January 16, 2008.   
98 NHTSA. 2003. Ibid. 
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Figure ST.6.  Traffic accident related fatalities as a function of  location from 1994 to 2005.99 

 
 
Analysis 
 
Assumptions  

• There will be few changes in traffic laws. 
• There will be no mitigations implemented regarding pedestrian and bike safety. 

 
Logic 

• In areas with large numbers of  people walking and more traffic, risk of  pedestrian injury collisions 
increases.  

 
Quantitative Analysis 
The only numbers available are that there were 163 crashes involving pedestrians in Humboldt County; 
unfortunately, the Humboldt County Association of  Governments report does not break down the location 
of  injuries specifically except to say that 112 of  them were in either Eureka or Arcata.  Therefore it is 
impossible to quantitatively predict the future number of  injury collisions and pedestrian injuries.   
 
Qualitative Analysis 
Many of  the participants in the Health and GPU focus groups gave witness to the dangers of  walking along 
non-urban roads that do not have proper pedestrian facilities (i.e., sidewalks or shoulders).  Many 
participants said that they do not walk in those areas due to fear of  injury.   
 
People who participated in the Policy Charrette Values Exercise about biking/walking desire that it is safe 
to walk everywhere in the County, that neighborhoods are walkable and likeable, putting people before cars, 
and that they rarely need to drive their cars. 
 
Humboldt County residents have already recognized that pedestrian safety is important by making it the 
first goal in the Pedestrian Needs Assessment Study Update 2003100:  
 

GOAL 1:  Make Humboldt County a pedestrian safe environment. 
 Objective A: Safety. Maximize safety for pedestrians and all other roadway users alike. 
 Objective B: Conflicts. Minimize potential conflicts between pedestrians, motor vehicles, and bicycles. 

                                                
99 NCSA, NHTSA, FARS 1994-2005. 
100 HCOAG.  2003. Humboldt County Regional Pedestrian Needs Assessment Study Update.   Humboldt county Association of 
Governments. 
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Disparities 
• Pedestrian collisions are more common in low income areas. This could reflect greater residential 

density, greater traffic volume, lower auto ownership, and/or greater number of  alcohol outlets.101 
• The only non-urban area mentioned in the Pedestrian Needs Assessment that had a slightly higher 

rate of  pedestrian collisions was Hoopa. 
• Children, particularly boys aged 5-9, are the most at risk for crashes as they tend to dart out into the 

street.  The rates of  crashes with older people tends to be lower, perhaps reflecting that older 
people walk with more caution.  However, when an elderly person is struck by a vehicle, the odds 
of  them dying are higher than other ages.  There is a 20% risk of  dying for those struck who are 
over age 75 versus 8% for those under age 14.102 

 
 
Conclusions 

A) Under Plan Alternative A, pedestrian injury due to collisions with motor vehicles may 
decrease, given research that shows that when pedestrian/bike volume increase enough, it 
causes drivers to either slow down or take other routes.103  Without reaching this critical 
point, however, there could be an increased risk of  pedestrian injury due to the increase in 
vehicle volume in urban areas.  Overall, there would be a lower risk of  pedestrian fatal i t y as 
speeds in urban areas are lower; the literature tells us that motor vehicle collisions with pedestrians 
are more often fatal in non-urban areas and areas with higher speeds.   

B) Plan Alternative B would result in the smallest change in pedestrian injury and fatality, 
however there may be some slight increase simply due to a population increase.  More people, 
especially more people outside of  urban centers, implies more cars, more driving, and more 
accidents. 

C) Under Plan Alternative C, pedestrian injury would potentially increase  due to the increased 
population in non-urban areas traveling to cities for goods and services.   There may also be 
an increase in pedestrian fatality as there will be more people driving in non-urban areas at higher 
speeds. 
 

 
Recommended Health-Promoting Mitigations: 

• Institute traffic calming measures, including clearly marked bike boulevards, bulb outs, median 
islands on two or more lane streets, in urban areas to decrease speeds and firmly separate 
pedestrians/bikers from motor vehicles. 

• Increase amount and quality of  pedestrian facilities in urban areas. 
• Reduce speed limits on arterials, collectors, and local roads in non-urban areas. 
• Improve signage in both non-urban and urban areas. 
• Improve and encourage use of  public transportation to reduce driving. 
• Develop streetscape standards that emphasize pedestrian and bike safety (lighting, trees, greenery, 

and traffic calming measures). 
• Develop building design standards and revise zoning codes to emphasize pedestrian/bike safety, 

especially on key pedestrian, bike and transit corridors.  Zoning codes to take into consideration are 
those that look at mixed use zoning, human activity presence, encouraging building lines to embrace 
the sidewalk, require better parking design, lighting). 

                                                
101 Zajac SS, Ivan JN. 2003. Factors influencing injury severity of motor vehicle-crossing pedestrian crashes in rural Connecticut.  
Accident Analysis and Prevention 35(3):369-379 
102 US DOT. PEDSAFE: Pedestrian Safety Guide and Countermeasure Selection System:  Crash Statistics.    US Department of 
Transportaiton. Federal Highway Administration. 
103 Jacobsen PL.  2003.  Safety in numbers: More walkers and bicyclists, safer walking and bicycling.  Inj Prev 9:205-9. 
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• Improve signalization of  crossing and routes. 
• Clearly mark and classify bike and pedestrian routes. 
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ST.3.e  Proportion of  population living on residential streets with less than 35 mph speed limits. 
 
Health-Based Rationale 
Vehicle speed predicts severity of  pedestrian injuries.  With vehicle speeds below 20 mph the probability of  
serious or fatal injury is less than 20%; with speeds above 35 mph, most injuries are fatal or 
incapacitating.104 105  Excess and inappropriate speed is widespread and may contribute to around 30% of 
road traffic crashes and deaths.  An average increase in speed of  1 km (0.625 miles)/hour is associated with 
a 3% higher risk of  a crash involving an injury.  Pedestrians have a 90% chance of  surviving car crashes at 
30 km/hour (18 mph) or below, but less than a 50% chance of  surviving impacts at 45 km/hour (28 mph) 
or above.106 In a New Zealand study, the risk of  child pedestrian injury was 3.6 times higher if  the vehicles 
were traveling at high speeds. 107 
 
Figure ST.7.  Odds of  pedestrian death in a collision with a motor vehicle as a function of  speed. 
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In 1999, 60% of all US motor vehicle fatalities and 64% of all speeding related fatalities occurred on rural 
roads.108  In rural areas, traffic fatalities involve higher speeds than in urban areas, as the figure below 
shows. 
 

                                                
104 Leaf WA, Preusser DF. 1999. Literature review on vehicle travel speeds and pedestrian injuries.  National Highway Traffic 
Safety Administration. Washington DC. US Department of Transportation.  Available at 
http://www.nhtsa.dot.gov/people/injury/research/pub/HS809012.html. 
105 Taylor M, Lynam D, Baruay A. 2000.  The effects of driver’s speed on the frequency of road accidents. Transport Research 
Laboratory. TRL Report 421. Crowthorne UK. 
106 World Health Organization (WHO), Edited by Margie Penden, Richard Scurfield, David Sleet, et al. World Report on road 
traffic injury prevention, 2004. Accessed at: http://www.who.int/world-health- day/2004/infomaterials/world_report/en/ 
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Figure ST.8.  Fatal crashes by speed limit and location, 2005.109 

 
 
 
Existing Conditions 
Existing data on this indicator is not available.  Given rural nature of  County, most roads are not low speed 
limits and most low speed roads are in urban areas. 
 
 
Analysis 
 
Logic 

• Urban areas have lower speed limits; putting more people in urban areas would increase the 
proportion of  people living on roads with lower speeds. 

• Existing non-urban roads have higher speed limits.  New roads constructed under C would be non-
urban and have high speed limits.  More people in non-urban areas would decrease the proportion 
of  people living on roads with lower speeds. 

 
Quantitive Analysis 
Given the lack of  data on existing conditions and the lack of  information on new road construction under 
the various Plan Alternatives, a quantitative analysis was not possible. 
 
Qualitative Analysis 
People surveyed for the General Plan Update noted that on Route 101 in downtown Eureka there is a lot 
of  traffic, congestion, pedestrian hazards and areas with high speed.  
 
 
Conclusions 

A) Because urban streets tend to have lower speed limits, Plan Alternative A is likely to increase the 
proportion of  people living on roads with lower speeds.  Thus there would be a decrease in 
pedestrian fatality due to motor vehicle collisions. 

B) Given that growth in urban and non-urban areas would not change the proportion of  the 
population urban vs. non-urban areas significantly, Plan Alternative B would result in the least 
change in the proportion of  residents living on roads with lower vs. higher speed limits, and 
the least change in pedestrian fatality due to motor vehicle collisions on higher speed streets. 

C) Since Plan Alternative C allows for the most growth in non-urban areas where speeds are higher, it 
                                                
109 NCSA, NHTSA, FARS 2005. 
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is likely to decrease the proportion of  people living on roads with lower speeds, with the 
likely result of  more pedestrian fatalities. 

 
 
Recommended Health-Promoting Mitigations 
See mitigations suggested for indicator ST.3.c.
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ST.3.f  Percent of  population who have access to pedestrian facilities. 
 
Health-Based Rationale 
Pedestrian facilities include sidewalks, wide shoulders on non-urban roads and other areas designated for 
pedestrians. 
 
According to the Centers for Disease Control, adults should engage in moderate intensity physical activities 
for at least 30 minutes on 5 or more days of  the week.110  In many places, walking is a primary source of  
physical activity and sidewalks and streets are the place people walk most commonly.111  Having access to 
walkable streets would likely increase physical activity.  For example, in one study, men and women who 
reported positive changes in the convenience of  walking were more than twice as likely to increase their 
walking.112  The rate of  walking is nearly 13% lower among rural residents than among suburban 
residents,113 and rural residents are more likely than urban/suburban individuals to report barriers to 
physical activity.  These barriers include fewer sidewalks, limited access to exercise facilities, and lower 
social support for physical activity.114 115  Having access to places to walk increases the possibility that one 
walks recommended amounts.  In a study in Atlanta, 34% of individuals who live in walkable 
neighborhoods walk; they drove 26 miles per day on average. Only 3% of  individuals that live in car 
dependent neighborhoods walk, and they drove 43 miles per day.116  
 
Walkable streets also increase social cohesion. Residents living in neighborhoods they categorized 
as walkable were 28% more likely to know their neighbors, 15% more likely to trust others, 14% 
more likely to be politically active, and 20% more likely to participate in social activities with 
others.117  Social cohesion and participation are indicators of  good health. For example, in one 
study for every one standard deviation increase in group membership in a community, mortality 
decreased by 83.2 individuals per 100,000.118  And in Alameda County in 1979, researchers found 
that men and women who lacked ties to others were 1.9 to 3.1 times more likely to die during the 
follow-up period than those who had many contacts.119 
 
 
Existing conditions 

                                                
110 CDC. 2007.  Physical Activity for Everyone.  Centers for Disease Control and Prevention.   Available at 
http://www.cdc.gov/NCCDPHP/dnpa/physical/recommendations/index.htm.  Accessed on January 12, 2008.  
111 Powell KE, Martin LM, Chowdhury PP. 2003 Places to walk: convenience and regular physical activity. Am J Public Health 
Sep;93(9):1519-21. 
112 Humpel N, Marshall AL, Leslie E, Bauman A, Owen N.  2004.  Changes in neighborhood wlaking are related to changes in 
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socioeconomic backgrounds in the United States. J. Epidemiol. Community Health 57:29–35. 
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93(9):1546-51. 
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No data is available on number of  people with access to pedestrian facilities currently.  Many residents in 
focus groups said that lack of  sidewalks and safe shoulders on non-urban roads was one of  the primary 
reasons they did not walk. 
 
 
Analysis 
 
Assumptions   

• There are more pedestrian facilities currently in urban areas. 
• New pedestrian facilities will not be built in any scenario unless specific policies are put in place. 

 
Logic  

• Because there are more pedestrian facilities in urban areas, housing that would locate more people 
in urban areas would increase the number of  people who have access to pedestrian facilities.  
Locating more housing in non-urban areas would decrease the number of  who have access to 
pedestrian facilities. 

 
Quantitative Analysis 
A detailed quantitative analysis not possible without baseline data about the percentage of  residents in 
urban areas vs. non-urban areas with access to pedestrian facilities. 
 
Qualitative Analysis 
Many participants in the Health and GPU focus groups held in December 2007 commented on pedestrian 
facilities and sidewalks.  Themes included: 

• A connected network of  sidewalks can support health through encouraging social cohesion. 
• Accessibility is needed for those of  all means and abilities. 
• Investment in roads should be reduced and investment for bike and pedestrian facilities and paths 

should be increased. 
• Connected bike and pedestrian networks will increase physical activity and reduce cardiovascular 

disease, diabetes and stress. 
• Affluent areas often have contiguous sidewalks, whereas lower-income areas often don’t have that 

infrastructure completeness. 
• Sidewalks are important for seniors – they can get around well on scooters but not without 

sidewalks.  Sidewalks also have blockages, such as poles and other utilities, that need to be 
addressed. 

• Lack of  sidewalks on non-urban roads impacts physical activity. 
• Because there are no sidewalks or proper shoulders on some roads people drive more often than 

they want to.  Walking is not safe. 
 
Participants felt that planning has impact on walking through creating walkable streets, car-less commercial 
centers, and continuous safe corridors, through improved lighting, through rezoning opportunities to 
encourage mixed use, through reducing sidewalk obstructions, and through pedestrian facility design 
appropriate to geographic area. 
 
Goal 2 of  the Humboldt County Pedestrian Needs Assessment Study Update in 2003 is to improve access 
to pedestrian facilities by improving connectivity from important destinations and improving function, such 
as access, convenience, and directness.  
 
Disparities  
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Those who are unable to use motorized transport are disproportionately affected by the lack of  pedestrian 
facilities.  They rely on those facilities to do errands and get daily exercise.  These populations include 
children, seniors, the disabled, and low-income residents who may not be able to afford a car. 
 
 
Conclusions 

A) Plan Alternative A would offer more residents of the growing population of  Humboldt 
County access to pedestrian facilities.  In Alternative Plan A, growth will occur in the urban 
areas where sidewalks and pedestrian facilities already exist.  

B) Plan Alternative B would offer the least change in access to pedestrian facilities since it does 
not significantly alter the ratio of  urban population to non-urban.  Growth in each area would mean 
that the same proportion of  people have access to sidewalks and pedestrian facilities. 

C) Plan Alternative C will decrease the proportion of Humboldt’s population that has acces to 
pedestrian facilities.  Population growth will happen at a greater rate in non-urban areas where 
pedestrian facilities, by Humboldt resident participant report, are not widespread. 

 
 
Recommended Health-Promoting Mitigations: 

• Establish a seat on HCAOG representing human-powered transport. 
• Increase amount and quality of  pedestrian facilities in urban areas. 
• Reduce speed limits on arterials, collectors, and local roads in non-urban areas. 
• Improve signage in both non-urban and urban areas. 
• Prioritize funding for trails and active recreation infrastructure and facilities. 
• Pursue policies, programs, and investments to make walking the first, best, and safest choice for 

more local-serving trips. 
• Increase the priority of  funding to pave shoulders on all roads in non-urban areas that can be used 

by bicyclists and pedestrians. 
 
 
 


