
Environmental Stewardship Priority Indicators 
 
ES.3.a  Proportion of  County land area retained for active farming uses  
 
Health-Based Rationale 
Agriculture is an important part of  the economic base of  Humboldt County, including many small 
producers and self-employed.  Productive farming land is part of  what many local residents value about the 
County.   
 
Consumption of  locally produced foods can reduce consumption of  fossil fuels and reduce potential for 
pollution and for global warming.1  It may also increase consumption of  fruits and vegetables and reduce 
the consumption of  processed foods by improving the freshness, and therefore the taste, of  produce   In 
addition, consumption of  locally grown produce can have economic benefits.  First, farmers who direct 
market their food receive a higher percentage of  the sales price; when they do not, they only receive 
between 4 and 19 cents of  every dollar spent on food while the remaining portion goes to marketers2, 
processors, distributors, retailers, wholesalers, and goods movement.  Second, money paid to local farmers 
is more likely to stay in the community. Every dollar spent on locally grown produce circulates 2.5 times in 
the local community, as compared to 1.4 times for dollars spent on conventionally grown food in a 
supermarket.3 
 
Due to the rural nature and geographic location of  the area, transportation of  agricultural and industrial 
products to larger marketing areas within and outside of  California is difficult and expensive, since most 
goods must be shipped over a mountainous or coastal highway to reach a major market area.  Getting the 
crop from seed to harvest takes only one-fifth of  the total oil used for our food.  Most oil is consumed 
transporting food from the point of  production to the point of  consumption.4  16% of total US energy 
consumption goes into food production, processing, packaging, distribution and marketing.5 
 
Importing food from other countries exposes the consumer to food produced under regulations 
concerning pesticides and production that may not be as vigorous as standards in this country.   
Large commercial farming operations are the exception rather than the norm with smaller family farms 
making up the majority of  agricultural operations in the area.  Livestock related operations, including the 
dairy industry and beef  cattle operations, are the most significant agricultural contributors to the local 
economies within the region.  Other significant agricultural operations are nursery crops that include lily 
bulbs and woody ornamentals, pasture and hay land crops, and to a lesser extent, vegetable row crops, 
orchards and vineyards.  Small family farm operators are finding it difficult to stay competitive6 due to 
several limiting factors, not the least of  which include higher operating and transportation costs to sell their 
products regionally or having to ship their products to larger market areas within or outside of  California.   
Small farm operators are looking for ways to diversify their product lines and simplify marketing methods 
in order to offset their escalating operating costs, and health-conscious consumers are looking for ways to 

                                                
1 La Trobe, H. Farmers’ markets: consuming local rural produce. International Journal of Consumer Studies. 2001; 25;(3): 181-
192. 
2 Elitzak H. Food Marketing Costs: A 1990’s Retrospective. United States Department of Agriculture Economic Research 
Service. September-December 2000. Available at http://www.ers.usda.gov/publications/foodreview/septdec00/FRsept00e.pdf. 
3 Seyfang G. Local Organic Food: The Social Implications of Sustainable Consumption. CSERGE (Center for Social and 
Economic Research on the Global Environment) Working Paper EDM 04-09. University of East Anglia, Norwich, UK. 2004. 
4 Kingsolver, B. Animal, Vegetable, Miracle, Harper Collins Publishers, 2007, p. 5. 
5 Pirog R. Food, Fuel, and Freeways: An Iowa Perspective on How Far Food Travels, Fuel Usage, and Greenhouse Gas 
Emissions. Ames, Iowa. Leopold Center for Sustainable Agriculture. Iowa State University. 2001. 
6 Humboldt 2025 General Plan Update Agricultural Resources and Policies report available at 
http://co.humboldt.ca.us/planning/gp/pdf/agrprt_2.pdf. 
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access locally-grown, environmentally-friendly foods.  Direct farmer-to-consumer marketing methods have 
potential for growth and success. 
 
 
Existing conditions 
Amount and conversion of  farmlands: In 2002 there were 633,931 acres of  farm land, accounting for 28% of 
Humboldt acreage.  Cattle accounted for 17%, Milk Products for 36%, Nursery Products for 30% and 
miscellaneous crops for 17%.  As of  August 2007 there were 17,879 acres certified as organic (15,479 
prime farm land and 2400 acres range land)7.  
 
Humboldt 2025 General Plan Update Agricultural Resources and Policies report available at 
http://co.humboldt.ca.us/planning/gp/pdf/agrprt_2.pdf is a valuable resource for those interested in 
agricultural lands in the County.  It contains a detailed breakdown of  these lands by location and use as 
well as a detailed economic analysis.  The report states that Humboldt ranked 36th in the state for gross 
value of  agricultural production (excluding timber).  The crops that produced the most value were: milk 
and diary products ($43 million), nursery stock (i.e., flowers and trees for sale to nurseries) ($34 million), 
livestock ($23 million), and field crops ($8 million).  The report also includes information on farm size and 
agricultural land conversion.  Based on the work of  Smith and Giraud8, it estimates that 60,500 acres of  
agricultural land was converted to other uses between 1985 and 2001.   That land was used for 
subdivisions, was rezoned, or was used for other purposes.  The figure below is a map from the report that 
shows the lands that were converted and for what purposes.9 
 

                                                
7 Northwest California Resource Conservation and Development Council Area Plan 2008-2013 
8 Michael Smith & Deborah Giraud; Traditional Land Use Planning Regulations and Agricultural Land 
Conversion, 2001. 
9 Humboldt 2025 General Plan Update Agricultural Resources and Policies report available at 
http://co.humboldt.ca.us/planning/gp/pdf/agrprt_2.pdf. 
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Figure ES.1.  Conversion of  agricultural lands in Humboldt County, 1985-2001.10 

 

                                                
10 Humboldt 2025 General Plan Update Agricultural Resources and Policies report available at 
http://co.humboldt.ca.us/planning/gp/pdf/agrprt_2.pdf. 
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Analysis 
 
Assumptions 

• Lands not currently designated as agriculture lands will be converted to that use. 
• There will be a continued market for agricultural products. 
• With escalating transportation costs and consciousness about global warming local consumer 

interest in local products will grow. 
 
Logic 

• Agricultural acreage has been declining in recent history. 
• There is a recent increase in interest in purchase of  locally produced foods. 
• Getting crops from seed to harvest takes only one-fifth of  the total oil used for our food.  Most in 

consumed transporting food from the point of  production to the point of  consumption. 
• Only certain areas in the County have soils suitable for farming; zoning should be preserved when 

possible.   
 

Quantitative Analysis 
As part of  the Environmental Impact Assessment process the County is currently preparing land use maps 
that will analyze how many acres of  agricultural land would be converted to other uses for each Plan 
Alternative.  No quantitative analysis is possible without that data. 
 
Qualitative Analysis 
Attendees from community meetings favored maintaining the rural character of  the county and 
maintaining and supporting local agricultural production.  Food miles traveled was discussed, as was 
supporting the local economy.  Having local food was also considered a security issue. 
 
During the public scoping meetings for the General Plan Update, protection of  agricultural resources was 
raised as a key concern.  Some of  the recommendations were documented in the Critical Choices Report11 
and included: 

• Developing County programs to provided incentives for preservation (e.g., conservation 
easements, TDR’s, economic incentives); 

• Developing programs that recognize and encourage smaller agriculture operations(intensive uses, 
organic and micro-agriculture) and allow smaller parcels in the Williamson Act; 

• Implementing County-wide protection policies through Plan and zone map changes. 
 
 
Conclusions 

A) Plan Alternative A will preserve the greatest amount of  agricultural land since it limits new 
development to urban areas.  This would improve help by preserving jobs and maintaining the 
availability of  locally produced foods, the transportation of  which would not be as far and would 
therefore not contribute as much toward climate change and its associated health impacts. 

B) Plan Alternative B would reduce the acreage of  land area retained for active farming uses 
due to real estate pressures raising land prices and nuisance claims (despite the “right to farm 
ordinance” protecting farmers from unwarranted nuisance claims).  Farming land close to urban 
centers has the particular value of  reducing transportation costs and time for the farmer.  Local 
jobs may suffer and more food would need to transported to Humboldt than in Plan Alternative A. 

                                                
11 Available at: http://co.humboldt.ca.us/planning/gp/meetings/critical/CCreport.asp. 
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C) Since it allows for the most development outside of  the current urban areas, Plan Alternative C 
would reduce the acreage of  land area retained for active farming uses most.  This would 
lead to a decrease in jobs and an increase in the amount of  food shipped into Humboldt.  Food 
transportation is a source of  vehicle emissions that leads to climate change, which will impact 
health. 

 
 
Alternative Health Promoting Mitigations: 

• Selectively preserve agricultural land under Scenario C. 
• Restrict housing placement to the periphery of  agriculturally zoned land to maintain contiguous 

acreage for future farming use.  
• See the Humboldt 2025 General Plan Update Agricultural Resources and Policies report available 

at http://co.humboldt.ca.us/planning/gp/pdf/agrprt_2.pdf for further mitigations. 
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ES.3.b  Proportion of  County land area retained for timber production 
 
Health-Based Rationale 
Timberland preservation is important for long-term economic utilization and to actively enhance and 
increase County timber production capabilities. Further declines in timber production reduce the viability 
of  the local forest industry, diminish economic productivity and result in job losses.  Forestland fragmented 
into small parcels cannot economically sustain timber production as the primary use.  Property 
improvements for residential purposes can increase the market value of  the land so that it is cost 
prohibitive for use as commercially viable forest land.  Residential uses can reduce the long-term 
productivity of  adjacent timberlands when increased regulatory restrictions are imposed on harvesting to 
moderate impacts to residential users.12 Timberlands may contain wildlife habitats, sensitive watersheds or 
critical water supply areas. 
 
From a health perspective, the loss of  timberlands has several consequences.  First, loss of  timber-related 
jobs could result in increased unemployment in the County.  Unemployment and underemployment lead to 
hypertension, depression, reduced life expectancy, and a tendency toward alcohol and drug abuse (see the 
Healthy Economy Indicators section for details).  Good paying timber jobs may be replaced with poorly 
paying service jobs which often do not come with benefits such as health insurance. 
 
Loss of  timberlands can also negatively impact watersheds, which are needed for maintaining adequate 
supplies of  clean water.  See the Total Impervious Area indicator below for more details about the health 
impacts of  loss of  watersheds. 
 
Other health related impacts of  loss of  timber land include a potential degradation of  air quality as a result 
of  losing trees that can filter particulate matter from air and potential loss of  lands that are culturally 
significant. 
 
 
Existing conditions 
Amount and conversion of  timberlands:  Humboldt 2025 General Plan Forest Resources and Policies report 
available at http://co.humboldt.ca.us/planning/gp/pdf/forest2.pdf13 is a valuable resource for those 
interested in timberlands in the County.  Some of  its findings include:  

• There are 1,900,000 acres of  forestland in Humboldt, 1,700,000 of  which are suitable for 
production.  

• Timber harvest in the County is a substantial percent of  the state’s, consistently over 20%. 
• About 1000 acres of  timberland have been converted to other uses since 1985. 

The report also includes a classification of  timberland sites by tree height and value and by type of  tree, an 
economic analysis, an analysis of  land ownership and an analysis of  potential land use conflicts. 
 
According to the California Department of  Forestry and Fire Protection, in 1996 Humboldt County had 
1,487,000 acres of  forest land, 65% of total acreage: 262,000 were National forests, 15,000 other public 
lands, 608,000 forest industry, 602 farmer and other private land.  In 1967 there were 1,850,000 acres of  
forested land.  Over almost 30 years there was close to a 20% reduction of  forested land.14 
 

                                                
12 Fire and Resource Assessment Program – California Dept of Forestry and Fire Protection. 
Preliminary Timber Resource State for Humboldt County California, Daniel Oswald, SFS Resource Bulletin PNW-23, 1968. 
13 Humboldt 2025 General Plan Forest Resources and Policies report available at 
http://co.humboldt.ca.us/planning/gp/pdf/forest2.pdf. 
14 Fire and Resource Assessment Program – California Dept of Forestry and Fire Protection. 
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Analysis 
 
Assumptions 

• Lands not currently designated as timberland will be converted to that use. 
 
Logic 

• Expansion of  residential areas into existing timberland or land near existing timberland will affect 
the economic viability of  those lands and impact associated jobs. 

 
Quantitative Analysis 
As part of  the Environmental Impact Assessment process the County is currently preparing land use maps 
that will analyze how many acres of  timberland would be converted to other uses for each Plan Alternative.  
No quantitative analysis is possible without that data. 
 
Qualitative Analysis  
At community focus groups, participants expressed interest in maintaining the rural character of  the county 
by preserving open space.  Timber production was recognized as an important economic force in the 
County, offering relatively well-paid jobs with benefits.  Interest was expressed in preservation of  habitats 
of  threatened and endangered species which could be relatively preserved by responsible logging practices 
compared to residential development.  There was discussion of  the cultural importance of  the forest lands 
among some populations. 
 
When discussing timber the following issues were raised: forest fires, erosion (associated with water quality 
and fish), recreation, logging and forest roads, cultural/ceremonial places, sustainable harvests, 
globalization, preservation of  biodiversity, and economic sustainability. 
 
During the public scoping meetings for the General Plan Update, protection of  timberlands was raised as a 
key concern.  Some of  the recommendations were documented in the Critical Choices Report15 and 
included: 

• Developing updated County-wide policies for timber resource protection and management and 
include consideration of  economic, social and environmental affects of  harvesting; 

• Implementing these policies in specific areas through Plan and zone modifications, other areas of  
County jurisdiction (e.g., roads) and policy input to state and federal agencies. 

 
 
Conclusions 

A) Plan Alternative A will preserve the greatest amount of  timberland since it limits new 
development to urban areas.  This would improve help by preserving jobs and maintaining 
watersheds. 

B) Plan Alternative B would slightly reduce the acreage of  land area retained for timber 
harvest due to real estate pressures raising land prices.  Local jobs may suffer as would watersheds. 

C) Since it allows for the most development outside of  the current urban areas, Plan Alternative C 
would reduce the acreage of  timberland most.  This would lead to a decrease in jobs associated 
with timber and could harm watersheds. 

 
Caveats 

                                                
15 Available at: http://co.humboldt.ca.us/planning/gp/meetings/critical/CCreport.asp. 
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There is considerable variation in logging practices which influence the impact of  the timber industry on 
long-term viability, rural character of  the County, and sensitive habitats. 
 
 
Alternative Health Promoting Mitigations   

• Selectively preserve timberland tracts under scenario C. 
• Humboldt 2025 General Plan Forest Resources and Policies report available at 

http://co.humboldt.ca.us/planning/gp/pdf/forest2.pdf for further mitigations. 
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ES.2.a  Acres of  public open space per 1,000 population in Urban areas 
 
Health-Based Rationale 
Many residents of  Humboldt County value the open space available.  Parks and natural open space areas 
promote physical activity and social interaction. Areas with natural vegetation also have direct effects on 
physical and mental health.  For example: 

• One review of  studies showed that access to places for physical activity combined with outreach 
and education can produce a 48% increase in the frequency of  physical activity;16 

• Living in proximity to green space is associated with reduced self-reported health symptoms, better 
self-rated health, and higher scores on general health questionnaires;17 

• People dissatisfied with their available green spaces have 2.4 times higher risk for mental health 
issues;18 

• Parks increase neighborly interaction and socialization.19  Social networks and interaction have been 
linked to improvements in physical and mental health. 

 
 
Existing conditions 
National Standard:  The National Recreation and Park Association’s Standard of  Excellence is 6 acres or 
more of  park land per 1000 people.  Most urban areas do not achieve this standard. 
 
Eureka: There are a total of  more than 113.67 acres of  parks in Eureka including: Carson Park (3.22 acres), 
Clara Mae Berry Park (0.5 acres), Cooper Gluch (33 acres), Hammond Park (1.4 acres), Halvorsen Park (3 
acres), Lundbar Hills Park (1.25 acres), Ross Park (1.5 acres), Sequoia Park (67 acres+), 20/30 Park (2.8 
acres), and some other facilities and ball fields.20  The population in Eureka was 25,435 in 2006.  Using 
these numbers, one can calculate that there are more than 4.47 acres of  park per 1000 people in Eureka.   
 
Arcata: There are over 104 acres of  Park in Arcata21.  In 2006, there were 16,888 people in the city and 
therefore there were over 6.16 acres of  park  per 1000 people. 
 
Fortuna:  There are 2 main parks in Fortuna: Rohner Park  (55 acres) and Newburg Park (18 acres).  The 
city’s population in 2006 was 11,208.  Therefore, there were over 6.5 acres of   parks per 1000 people in 
Fortuna. 
 
 
Analysis 
 
Assumptions 
• Few parks, and no large parks, will be built in urban areas of  Humboldt County in the coming years. 
 

                                                
16 Kahn EB. The effectiveness of interventions to increase physical activity. Am J Prev Med. 2002;22(4):73-107. 
17 Vries S, de Verheij RA, Groenewegen PP, Spreeuwenberg P. Natural environments - healthy environments? An exploratory 
analysis of the relationship between green space and health. Environment and Planning A. 2003;35(10):1717-1731. 
18 Guite HF, Clark C, Ackrill G. 2006. The impact of physical and urban environment on mental well-being. Public Health 
120:1117-1126. 
19 Sullivan WC, Kuo FE, DePooter Sf. 2004. The fruit of urban nature: Vital neighborhood spaces. Environment and Behavior 
36(5):678-700. 
20 Eureka Parks and Playgrounds Brochure, City of Eureka Public Works Department, Parks Division.  Available at: 
http://www.ci.eureka.ca.gov/depts/pw/parks/park_facilities_and_map.asp. 
21 City of Arcata, Economic Development Strategic Plan, Technical Appendices, Appendix E Economic Development Assets.  
Available at: http://www.cityofarcata.com/images/stories/Economic_Development_Plan/AppendixE.pdf. 
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Logic 
• Bringing more people into urban areas may reduce the acreage of  parks available per 1000 people if  

more parks are not built. 
 
 
Quantitative Analysis 
In all three Plan Alternatives, approximately 14,400 people would come to urban areas over the next 25 
years.  Currently, using the information above, one can calculate that the average acres of  park per 1000 
residents for all three cities combined is approximately 5.5 (291 acres and 53531 people).  With an 
additional 14,400 people, this will be reduced to 4.3 acres of  parks per 1000 residents. 
 
Qualitative Analysis 
People want to retain Humboldt’s outdoor space and rural character, so ensuring parks are available is 
important.  Publicly accessible parks (not just urban parks) were recognized for their importance to the 
economy (tourism and others), physical activity, and mental health. 
 
Disparities 
People without access to cars (low income residents, seniors, children) need to be able to access parks by 
walking or biking.  Often, areas in which low income residents live have fewer parks, as the figure below 
shows.  
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Figure ES.2. A map overlaying parks with areas of  poverty in Eureka and Arcata.22 

 
 
 
 

                                                
22  http://www.stewardshipcouncil.org/youth_investment/gis_maps/Loc-Eureka_youth-povdot_22x34.pdf. 
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Conclusions 
In all Plan Alternatives, 14,400 new people will be moving to urban areas of  Humboldt.  Without the 
construction of  additional parks, the acreage of  parks per 1000 residents will decrease. 
  
Caveats 
In Plan Alternatives B and C, people in non-urban housing will probably not be close to parks and 
playgrounds..  This indicator evaluates urban centers and does not address people in those areas.  Given 
that they will not be close to parks, there will be associated health issues – lack of  exercise, lack of  social 
interaction, etc.  More research would need to be carried out to understand if  the open space in the non-
urban areas is used in the same way parks would be in urban areas. 
 
 
Alternative Health-Promoting Mitigations: 

• Ensure funding for parks is maintained. 
• Ensure schoolyards are available in off  hours for community use. 
• Ensure that forests, parks and wetlands in the County are not being converted to other uses. 
• Specifically, build parks in Eureka to increase acreage of  parks available to the largest population in 

the county.   
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ES.5.c  Percent of  households using municipal water system 
 
Health-Based Rationale 
Water resources and water quality have been greatly affected by development.  Watersheds (regions of  land 
within which water flows down into rivers, lakes, or ocean; drainage basins) have been developed, 
stormwater runoff  has increased, and pollution levels in water has increased.  Among other environmental 
effects, the increase in impervious areas (most notably, roads and parking lots) leads to loss of  groundwater 
recharge (the process by which ground water is replenished), which can reduce both residential and 
municipal water supplies and to increased flooding.  Stormwater is often polluted by pesticides and 
fertilizers from homes and farms, and from oil, lead, heavy metals, and other pollutants from industry and 
transportation. In some parts of  the California, pesticides in drinking water because of  industrial agriculture 
is so great that by the age of  10, children have been exposed to the maximum allowable “life doses”.23  
Water can also contain fecal coliform bacteria.  This water can make its way into our drinking water supply, 
into the water used for recreation, and into the water in which we fish.  Additionally, excess nutrients in 
water resources due to sewage and fertilizer runoff  and other sources is harmful due to the resulting 
increase in plant growth (e.g., algae) and due to oxygen depletion, which can harm fish. 
 
Water quality in many rivers, lakes and estuaries in the country is degraded and water can no longer be used 
for drinking, swimming or fishing.  The EPA’s 1996 National Water Quality Inventory estimates that about 
40% of the bodies of  water they surveyed were too polluted for such uses.24  59% of the North Coast 
Region is affected by sediment impairment.25 
 
Access to clean drinking water is vital for health.  Coliform bacterial contamination of  water supplies can 
cause significant human illness, notably diarrheal illness.  Infants, young children and the elderly are 
particularly prone to serious complications of  such illnesses, which can include death.  Other water 
contaminants can also cause disease.   
 
As far as water quality is concerned, it is significantly safer to live in more densely populated areas served 
by larger PWS, as the data below shows. 
 
 
Existing conditions 
Public Water Systems:  In Humboldt County there are 21 community Public Water System (PWS) with 
greater than 200 service connections.  There are 25 PWS with fewer than 200 service connections.  The 
lager PWSs tend to be used in more urban areas with denser populations.   
 
Failures of  the PWSs:  The number of  coliform failures (total coliform or e. coli) for PWS with greater than 
200 service connections over last 3 years is approximately 1.  The number of  coliform failures (total 
coliform or e. coli) for PWS with fewer than 200 service connections over last 3 years is approximately 10. 
(In addition, there were approximately 13 failures to monitor for coliform in systems with fewer than 200 
service connections over the last 3 years.)  The number of  community PWS with greater than 200 service 
connections using surface water is approximately 6.  The number of  community PWS with fewer than 200 
service connections using surface water is approximately 12. 

                                                
23 Heavner B. 1999. Toxics on Tap: Pesticides in California Drinking Water Sources California Public Interest Research Group.  
Available at http://www.environmentcalifornia.org/reports/environmental-health/environmental-health-reports/toxics-on-tap-
pesticides-in-california-drinking-water-sources.  Accessed on January 21, 2008. 
24 U.S. Environmental Protection Agency.  “National Water Quality Inventory: 1996 Report to Congress.” 1996. 
25 Winzler & Kelly Consulting Engineers.  Nov 2007.  Draft Water Resources Technical Report. 
http://co.humboldt.ca.us/planning/gp/PrelimHearingDraft/Group7b/Water_Resource_Tech_Rpt_11_21_07.pdf. 
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The number of  turbidity failures (turbidity measures the amount of  suspended matter/impurity in water) 
for PWS with greater than 200 service connections over last 3 years is approximately 3. The number of  
turbidity failures for PWS with fewer than 200 service connections over last 3 years is approximately 72. 26 
 
Data is not available for private water systems such as streams or wells, but water from wells in the County 
are often poor in quality and quantity.27 
 
Water supply:  There are currently shortages of  water for domestic use in some areas of  the County and 
these areas and the County as a whole require infrastructure development, including fixing leaks and 
improving storage capacity, to improve the situation and to avoid future health related issues.  $180 million 
is needed currently to bring the sewer and water systems in the County into compliance with standards.28 
 
 
Analysis 
 
Assumptions 

• Urban infill areas have access to Public Water Systems with greater than 200 service connections.   
• Non-urban growth will occur in areas without access to a PWS with greater than 200 service 

connections.  These include PWS with fewer connections and other water sources like streams and 
ponds. 

• Existing municipal water supplies with infrastructure improvements can handle increased growth 
of  urban areas. 

 
Logic 

• Homes built in existing urban areas would have access to municipal water supply; those built in 
non-urban areas would not.  

 
Quantitative Analysis 
Without data on the numbers of  people served by different types of  water systems and without data on the 
number of  illnesses caused by water-borne contaminants over a given time period in the County, the 
changes in the number of  people with access to public water systems or the changes in the number of  
people that become ill as a result of  water-borne contaminants can not be quantified. 

 
Qualitative Analysis 
Water quality was a concern that was brought up in every focus group and appears to be a serious concern 
for residents of  the County.  Clean water was recognized for its contribution to food (fish), recreation, 
culture, and mental health (views of  nature).  Water diversion and conservation were raised as issues.  
Erosion was a concern as were stormwater runoff  (impermeable surfaces) and runoff  from agricultural 
lands.  Having an emergency water supply was raised.  Wastewater management was raised a number of  
times.  Overall, water conservation was of  high importance to participants. 
 
 

                                                
26 Craig M. Bunas, P. E., Associate Sanitary Engineer, Drinking Water Field Operations Branch. California Department of 
Public Health  
27 Winzler & Kelly Consulting Engineers.  Nov 2007.  Draft Water Resources Technical Report. 
http://co.humboldt.ca.us/planning/gp/PrelimHearingDraft/Group7b/Water_Resource_Tech_Rpt_11_21_07.pdf. 
28 Winzler & Kelly Consulting Engineers.  Nov 2007.  Draft Water Resources Technical Report. 
http://co.humboldt.ca.us/planning/gp/PrelimHearingDraft/Group7b/Water_Resource_Tech_Rpt_11_21_07.pdf. 
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Conclusions 
A) Plan Alternative A would increase the proportion of  households using municipal water 

systems since housing would only be built in urban areas that are assumed to have such systems.  
The number of  illnesses caused by water contamination would decrease in the County. 

B) Plan Alternative B would not lead to a significant change in the proportion of  households 
using municipal water systems since new housing would be distributed between urban areas that 
are assumed to have such systems and non-urban areas that do not. The rate of  illnesses caused by 
water contamination would remain the same.  

C) Plan Alternative C would not lead to a decrease in the proportion of  households using 
municipal water systems since more new housing would be built in non-urban areas that do not 
have access to such systems. The number of  illnesses caused by water contamination would 
increase in the County. 

 
 
Alternative Health Promoting Mitigations 

• Extend the existing Public Water Systems to serve new developments or build new systems.  
Developers could be made responsible for paying fees for this. 
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ES.5.a  Total impervious area in County 
 
Health–Based Rationale 
Total impervious area (TIA) is a measure of  the area taken up by rooftops and transport system 
components such as parking lots, roads and driveways.  Rooftop runoff  is typically absorbed by yards and 
not connected to a drainage system.  Transport system related runoff  is directly connected to drainage 
systems and often results in greater impact.  Studies from many geographical areas have similarly concluded 
that stream degradation occurs at approximately 10-20% TIA.29  Generally, when 10 to 15 % of  an area is 
covered by impervious surfaces, the increased sediment and chemical pollutants in runoff  have a 
measurable effect on water quality. When 15 to 25 % of  a watershed is paved or impervious to drainage, 
increased runoff  leads to reduced oxygen levels and harms stream life.30 
 
Urban and suburban development cause profound changes to natural watershed conditions by altering the 
terrain, modifying the vegetation and soil characteristics, and introducing pavement, building, drainage and 
flood control infrastructure.  Roughly 65% of impervious surfaces in the U.S. are for transportation (e.g., 
roads), while only 35% are for structures (e.g., houses).31 
 
As TIA increases, less precipitation percolates into soil, increasing the volume of  surface runoff.  Flooding 
risk increases and the soil retains less moisture. There is a reduction of  natural groundwater storage.  An 
18% increase in imperviousness results in an estimated 80% increase in annual average rainwater runoff.32 
 
Water from this increased runoff  may contain high concentrations of  heavy metals, organic pollutants, 
fecal coliform bacteria, nutrients and total suspended solids.  These pollutants have health consequences 
for those who use the water, eat fish from the water, or drink the water.  Some contaminants are 
carcinogens and others cause infections.  Fish can also be affected by the contaminants and by sediment33, 
which affects the supply of  locally available food, and has added economic and cultural significance for 
Native Americans.   
 
Stream research generally indicates that certain zones of  stream quality exist, most notably at about 10% 
impervious cover, where sensitive stream elements are lost from the system.  A second threshold appears 
to exist at around 25 to 30% impervious cover, where most indicators of  stream quality consistently shift 
to a poor condition (e.g., diminished aquatic diversity, water quality, and habitat scores).  
 
10% TIA is suggested for stability.34  Urban infill development leads to a smaller increase in TIA than non-
urban development overall,35 but it may increase the TIA in some urban areas above the critical value. 
 
 
 
                                                
29 Scheuler, T. 1995.  Environmental Land Planning Series: Site Planning for Urban Stream Protection.  Prepared by the 
Metropolitan Washington Council of Governments and the Center for Watershed Protection, Silver spring, Maryland. 
30 Chandler L.  New Satellite Maps Provide Planners Improved Urban Sprawl Insight.  Nasa Goddard Space Flight Center.  
Available at http://www.gsfc.nasa.gov/gsfc/earth/landsat/sprawl.htm.  Accessed on January 21, 2008. 
31 Livable Communities and Water Fact Sheet by The Local Government Commission available at: 
http://www.lgc.org/freepub/PDF/water/water_livable_communities.pdf. 
32 Bhaduri B, Harbor J, Engel  B, Grove M.  2000.  Assessing watershed-scale long-term hydrologic impacts of land-use change 
using a GIS-NPS model.  Environmental Management 26:643-58. 
33 May et al., 1996 Assessment of Cumulative Effects of Urbanization of Small Streams in the Puget Sound Lowland Ecoregion.  
Urban Streams Conference, Arcata, CA,  November 15-17, 1996. 
34 Schueler, T. The Importance of Imperviousness. Watershed Protection Techniques 1 (Fall 1994): 100. 
35 Schueler, T. and Clayton, RA, “Better Site Design: Changing Development Rules to Protect the Environment,” Land 
Development (Spring-Summer 1999), pp. 16-18. 



 Humboldt County General Plan Health Impact Assessment: 
 Environmental Indicators 

 17 

Existing conditions 
Data on current TIA in Humboldt County is only available for the area around Arcata:36 

Campbell Creek Watershed: 35% 
Janes Creek Watershed: 12% 
Jolly Giant Creek Watershed: 20% 
Beith Creek Watershed: 6% 
Grotzman Creek Watershed: 11% 
Fickle Hill Creek Watershed: 20% 
Sunset Creek Watershed: 32% 

The figure below shows the location of  these watersheds. 
 
Figure ES.3.  A map showing the watersheds near Aracata. 37 

 
 
 

                                                
36 DATA SOURCE: Mark Andre, Environmental Services, City of  Arcata 
37 DATA SOURCE: Mark Andre, Environmental Services, City of  Arcata 
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Analysis 
 
Assumptions   

• Most non-urban development will include new roads and increase TIA. 
 
Logic 

• Urban development leads to a smaller increase in TIA due to less need to build new roads and 
parking lots and because multifamily housing in urban areas will reduce the square footage of  new 
roofs. 

• Non-urban development will require new roads and parking lots in non-urban areas, and will 
require new parking in urban areas to accommodate more drivers in the cities.  New housing in 
non-urban areas also tends to be larger and may therefore have more roof  square footage. 

 
Quantitative Analysis 
The difference in Total Impervious Area created by urban development versus non-urban development 
has not been quantified. 
 
Qualitative Analysis 
Water quality was a concern that was brought up in every focus group and appears to be a serious concern 
for residents of  the County.  Clean water was recognized for its contribution to food (fish), recreation, 
culture, and mental health (views of  nature).  Water diversion and conservation were raised as issues.  
Erosion was a concern as were stormwater runoff  (impermeable surfaces) and runoff  from agricultural 
lands.  Having an emergency water supply was raised.  Wastewater management was raised a number of  
times.  Overall, water conservation was of  high importance to participants. 
 
 
Conclusions 
Since all the Plan Alternative would bring the same number of  housing units to urban areas, all could affect  
urban watersheds negatively. 

A) Plan Alternative A will lead to the least increase in TIA since all development would be 
urban.  Additional road construction would not be necessary and, if  multi-family housing is built, 
the square footage of  roofs could be reduced.  Water quality would be least affected by this 
Alternative. 

B) The mix of   urban and non-urban housing in Plan Alternative B will lead to a more significant 
increase in TIA than in Alternative A.  New roads would likely be built and cities would need to 
build more parking.  Given the larger housing being built in non-urban areas, the square footage of  
roofing would be larger as well.  Water quality would be degraded in this Alternative and this would 
impact health negatively. 

C) Plan Alternative C will lead to the most significant increase in TIA.  New roads would be 
built and cities would need to build more parking.  Given the larger housing being built in non-
urban areas, the square footage of  roofing would be larger as well.  Water quality would be 
significantly degraded in this Alternative and this would impact health negatively. 

 
 
Alternative Health Promoting Mitigations: 

• Minimize the impact on TIA by building more densely, building fewer roads and parking lots, and 
building smaller houses. 
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• Implement policies that decrease parking requirements for retail establishments in non-urban areas, 
decreased parking for office building and encourage parking garages instead of  large parking lots. 

• Limit development to areas near existing roads. 
• Incentivize the use of  porous materials for new roads and parking lots. 
• Incorporate the Ahwahnee Water Principles into the General Plan: “City and County officials, the 

watershed council, LAFCO, special districts and other stakeholders sharing watersheds should 
collaborate to take advantage of  the benefits and synergies of  water resource planning at the 
watershed level.” 

• Set limits on TIA in each watershed. 
• Encourage roofing partially or completely covered with vegetation and soil that can absorb water. 
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ES.1.b   Residential electricity use (kWH) per capita 
 
Health-Based Rationale 
According to the Healthy Development Measurement Tool:38 

Electricity generated from fossil fuels produces air pollution in the form of  
particulate matter, nitrogen oxides, volatile organic compounds, and toxic air 
contaminants. Air pollution from these emissions in turn contributes to respiratory 
disease and deaths from cardio-vascular diseases. Electricity generation also 
contributes to greenhouse gas emissions and indirectly to climate change which 
threatens health through more extreme weather events, increased air pollution, 
limitations on food production, increased water-borne and food-borne illnesses, and 
increased infectious disease vectors. 
 
The benefits of  energy efficiency go beyond environmental sustainability. Energy 
efficiency can have economic benefits for both residents and property managers by 
lowering utility bills. Furthermore, energy efficient design and construction 
techniques can contribute to household economic well-being through lowered 
energy costs. 

 
Large homes on large lots that can be built in non-urban settings require more electricity (e.g., for lighting 
and heating) than smaller homes and multi-unit buildings that are typically built in urban areas.  One study 
estimated that electricity consumption in a single family residence (3 units/acre) was almost twice that of a 
moderate high rise (~100 units per acre).39 
 
Health impacts relate to individual family income spent on electric, general health impacts from global 
warming and climate change, and more generalized health effects laid out in Healthy Economy section 
from increasing locally produced electricity via alternative energy sources. 
 
 
Existing conditions 
In Humboldt, electricity use per capita is approximately 7300 kWh/year and is similar to that in California 
but about half  the per capita electricity use in the US overall.  In 2003, it is estimated that $134 million was 
spent on electricity in the County.  Electricity consumption is divided as follows: 35% residential, 32% 
industrial, 31% commercial, and 2% agricultural.40 
 
Electricity use in the County increased about 1.3% per year between 1990 and 2000, while population 
growth was about 0.6% per year.  Due to decreased use in industry (mainly timber), energy use in the 
County decreased significantly (approximately 24%) between 2000 and 2003.  It is expected that electricity 
consumption will grow over the next 20 years by between 0.5% and 1.5% per year, and that residential and 
commercial consumption will grow the fastest.41 
 
There is a large potential for generation and use of  renewable energy in Humboldt, both with mature 
technologies, such as wind power, and developing technologies, such as wave power. 
 
                                                
38 San Francisco Department of Public Health’s Healthy Development Measurement Tool. Available at: 
http://www.thehdmt.org/indicator.php?indicator_id=2. 
39 “The Costs of Sprawl,” Real Estate Research Corporation, 1974. 
40 Zoellick, J.  Humboldt County’s Energy Picture.  Presented on Sept 29, 2005 at Humboldt State University.  Author is from 
Schatz Energy Research Center. 
41 Humboldt County Energy Element Appendices: Technical Report.  Prepared for Redwood Coast Energy Authority by Schatz 
Energy Research Center, Humboldt State University.  October, 2005. 
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Currently, the County produces a large portion of  electricity (~73%) and a small portion of  natural gas 
(~11%) needed.  
 
Since Humboldt is remote, issues include uncertainty of  supply, reliability and affordability of  energy, and a 
shift toward decentralized electricity generation.  Land use development greatly affects energy consumption 
and land use policy can affect future energy generation and transportation.  There is significant interest in 
the County to create and implement a sustainable energy plan. 
 
 
Analysis 
Assumptions 

• Housing developed in urban areas will tend to be smaller than housing developed elsewhere. 
• Some of  the housing in urban areas will be developed as multi-unit housing, as opposed to non-

urban areas which will not have multi-unit housing. 
 
Logic 

• Housing in urban areas will consume less electricity due to their smaller size. 
 
Quantitative Analysis 
Data on difference in consumption between urban and non-urban residential development is not reliable 
enough to be used to quantify difference in the Plan Alternatives. 
 
Qualitative Analysis 
Energy consumption and sustainability are of  great concern for Humboldt residents and were raised 
numerous times in the focus groups.  Items discussed included: modes of  transport, home heating type, 
house siting, and alternative energy. 
 
Disparities 
Higher income people tend to use a greater share of  resources, such as electricity, but the cost is often 
borne by the poor, who will be affected more by global warming, for example. 
 
 
Conclusions 

A) Plan Alternative A includes only urban development, which will encourage smaller housing and 
multi-unit housing that consume less electricity. Whether this Plan actually reduces per capita 
electricity consumption or does not change it will depend on the characteristics of  housing 
being built.  

B) Per capita electricity consumption would likely increase in Plan Alternative B since many 
new non-urban homes that could consume larger amounts of  electricity will be built. This will have 
effects on air pollution and global warming, both of  which have health consequences.  This will 
also increase the amount residents spend on electricity and leave less income for other health-
promoting resources such as healthy food. 

C) Plan Alternative C will increase per capita electricity consumption most since the highest 
number new non-urban homes that could consume larger amounts of  electricity will be built. This 
will have more significant effects on air pollution and global warming, both of  which have health 
consequences.  This will also increase the amount residents spend on electricity and leave less 
income for other health-promoting resources such as healthy food. 
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Alternative Health Promoting Mitigations:   

• Increase energy efficiency of  housing. 
• Encourage construction of  multi-unit buildings and smaller housing. 
• Encourage construction of  buildings that follow environmental standards such as those proposed 

by Leadership in Energy and Environmental Design (LEED). 
• Regulate electricity use by industry and businesses (e.g., turning lights off  in office buildings at 

night). 
• Promote solar and other locally produced energy production and consumption. 
• Reduce the County’s carbon footprint by following the recommendations of  groups like the 

International Council for Local Environmental Initiatives (ICLEI). 
• Implement outdoor lighting efficiency standards to decrease public and private use of  electricity. 
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ES.3.c  Percent of  food consumption of  food produced within the County 
 
Health-Based Rationale 
Agriculture is an important part of  the economic base of  Humboldt County, including many small 
producers and self-employed.  Productive farming land is part of  what many local residents value about the 
County.   
 
Consumption of  locally produced foods can reduce consumption of  fossil fuels and reduce potential for 
pollution and for global warming.42  It may also increase consumption of  fruits and vegetables and reduce 
the consumption of  processed foods by improving the freshness, and therefore the taste, of  produce   In 
addition, consumption of  locally grown produce can have economic benefits.  First, farmers only receive 
between 4 and 19 cents of  every dollar spent on food while the remaining portion goes to marketers43, 
processors, distributors, retailers, wholesalers, and goods movement.  Second, money paid to local farmers 
is more likely to stay in the community. Every dollar spent on locally grown produce circulates 2.5 times in 
the local community, as compared to 1.4 times for dollars spent on conventionally grown food in a 
supermarket.44 
 
Due to the rural nature and geographic location of  the area, transportation of  agricultural and industrial 
products to larger marketing areas within and outside of  California is difficult and expensive, since most 
goods must be shipped over a mountainous or coastal highway to reach a major market area.  Getting the 
crop from seed to harvest takes only one-fifth of  the total oil used for our food.  Most oil is consumed 
transporting food from the point of  production to the point of  consumption.45  16% of total US energy 
consumption goes into food production, processing, packaging, distribution and marketing.46 
 
Importing food from other countries exposes the consumer to food produced under regulations 
concerning pesticides and production that may not be as vigorous as standards in this country.   
Large commercial farming operations are the exception rather than the norm with smaller family farms 
making up the majority of  agricultural operations in the area.  Livestock related operations, including the 
dairy industry and beef  cattle operations, are the most significant agricultural contributors to the local 
economies within the region.  Other significant agricultural operations are nursery crops that include lily 
bulbs and woody ornamentals, pasture and hay land crops, and to a lesser extent, vegetable row crops, 
orchards and vineyards.  Small family farm operators are finding it difficult to stay competitive47 due to 
several limiting factors, not the least of  which include higher operating and transportation costs to sell their 
products regionally or having to ship their products to larger market areas within or outside of  California.   
Small farm operators are looking for ways to diversify their product lines and simplify marketing methods 
in order to offset their escalating operating costs, and health-conscious consumers are looking for ways to 
access locally-grown, environmentally-friendly foods.  Direct farmer-to-consumer marketing methods have 
potential for growth and success. 
 

                                                
42 La Trobe, H. Farmers’ markets: consuming local rural produce. International Journal of Consumer Studies. 2001; 25;(3): 181-
192. 
43 Elitzak H. Food Marketing Costs: A 1990’s Retrospective. United States Department of Agriculture Economic Research 
Service. September-December 2000. Available at http://www.ers.usda.gov/publications/foodreview/septdec00/FRsept00e.pdf. 
44 Seyfang G. Local Organic Food: The Social Implications of Sustainable Consumption. CSERGE (Center for Social and 
Economic Research on the Global Environment) Working Paper EDM 04-09. University of East Anglia, Norwich, UK. 2004. 
45 Kingsolver, B. Animal, Vegetable, Miracle, Harper Collins Publishers, 2007, p. 5. 
46 Pirog R. Food, Fuel, and Freeways: An Iowa Perspective on How Far Food Travels, Fuel Usage, and Greenhouse Gas 
Emissions. Ames, Iowa. Leopold Center for Sustainable Agriculture. Iowa State University. 2001. 
47 Humboldt 2025 General Plan Update Agricultural Resources and Policies report available at 
http://co.humboldt.ca.us/planning/gp/pdf/agrprt_2.pdf. 
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Existing conditions 
According to one source, around 85% of Humboldt's food, today, is brought in by trucks.48  In the US, on 
average, an item of  food travels 1500  miles between the farm and the plate.49 
 
Opportunities for access to local produce include: 13 farmers markets, 6 local Community Supported 
Agricultural Farms programs, local grocery stores that highlight locally grown food, and a Farm-to-School 
program for education. 
 
No data is available on home production of  food. 
 
 
Analysis 
 
Assumptions 

• Lands not currently designated as agriculture lands will be converted to that use. 
• There will be a continued market for agricultural products. 
• With escalating transportation costs and consciousness about global warming local consumer 

interest in local products will grow. 
• Expansion of  residential development could decrease agricultural lands. 
• One limitation to consumption of  locally produced food could be that there is not enough arable 

land to grow food. 
 
Logic 

• Preserving agricultural lands would ensure that local production continues. 
 
Quantitative Analysis 
It is impossible to estimate changes that would result from adoption of  any of  the three Plan Alternatives 
since information on what is limiting consumption of locally produced food is unavailable. 

 
Qualitative Analysis 
There is a strong desire to increase the self-sufficiency within the County and to support local farmers and 
businesses. Attendees from community meetings favored maintaining the rural character of  the County and 
maintaining and supporting local agricultural production.  Food miles traveled was discussed, as was 
supporting the local economy.  Having local food was also considered a security issue. 
 
 
Conclusions 

A) Given that Plan Alternative A does not expand housing into agricultural lands, there would not be 
a further limitation on local production of  food and therefore consumption of  locally 
produced food would not be hindered with Plan A.  Consumption of  locally grown food would 
improve health because locally grown food could be more flavorful and therefore consumption of  
fruits and vegetable could increase.  Additionally, transportation-related climate change would be 
limited. 

B) Plan Alternative B could result in some loss of  farmland and could limit local production of  
food somewhat.  This could thereby limit consumption of  locally grown food and lead to the need 

                                                
48 http://www.culturechange.org/HumboldtEcon.html. 
49 Pirog R. Food, Fuel, and Freeways: An Iowa Perspective on How Far Food Travels, Fuel Usage, and Greenhouse Gas 
Emissions. Ames, Iowa. Leopold Center for Sustainable Agriculture. Iowa State University. 2001. 



 Humboldt County General Plan Health Impact Assessment: 
 Environmental Indicators 

 25 

to import more food from outside the County.  Transportation-related climate change could 
increase as a result. 

C) Plan Alternative C would result in more significant loss of  farmland and could limit local 
production of  food.  This could thereby limit consumption of  locally grown food and lead to the 
need to import more food from outside the County.  Transportation-related climate change could 
increase as a result.  The importing of  fruits and vegetables could also affect flavor and may lead to 
a decrease in consumption of  fruits and vegetables, which are necessary to maintain a healthy diet. 

 
 
Caveats 
Limitations on consumption could include: land for production, cost of  locally produced food, types of  
food grown locally (including what food production is subsidized), outlets for locally produced food, 
successful business models, lack of  interest in consuming locally produced food, etc.).  It is unclear which 
of  these is the biggest limitation currently. 
 
 
Alternative Health Promoting Mitigations:   

• Increase incentives to produce food locally and consume locally produced food. 
• Increase programs and incentives for locally grown food businesses (e.g., see:  

http://guide.buylocalca.org/ and http://www.caff.org/programs/eco_index.shtml). 
• Encourage County institutions (e.g., hospitals) to use locally grown foods. 
• Support food incubator businesses in the County. 

 
 
 
 


