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Figure 4-156. Puna Land Use Pattern Allocation Guide (LUPAG) Classifications and the Volcanic High Hazard Areas 
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Future land use decisions and future policies may consider the location of the volcanic and additional high hazards prior 

to or as part of future development decisions.  In preparation for the County General Plan update, a build-out analysis 

was conducted to determine residential and non-residential capacity.  Puna has the greatest total number of identified 

residential greenfield parcels in the County (35,888 parcels) illustrating the high potential for future development.   

In Puna, there are 12,446 residential parcels identified for potential future development located in the Volcanic High 

Hazard Area; of these 2,047 are in lava zone 1, and 10,398 are in lava zone 2.  In terms of non-residential development, 

there are 17 non-residential parcels located in the Volcanic High Hazard Area and 35 parcels identified for potential 

non-residential redevelopment.  All non-residential parcels identified are in lava zone 2. 

As discussed earlier, the exposure to other natural hazards should also be taken into consideration when considering 

future development decisions.  Nearly 20% of parcels identified for residential redevelopment located in lava zone 1 

also have the presence of another high hazard area.  Refer to Table 4-102 for additional statistics regarding parcels 

identified for future development and their location relative to the volcanic hazard areas and other high hazards. 

Table 4-102. Puna Build-out Analysis Results and Hazard Areas 

Hazard Area 
Residential 
Greenfield  

(parcels / %*) 

Residential Potential 
Redevelopment 

(parcels / %*) 

Non-Residential 
Greenfield 

(parcels %*) 

Non-Residential  
Potential 

Redevelopment 
(parcels / %*) 

Volcanic High Hazard Area (VHHA) 12,446 / 34.7% 850 / 19.9% 17 / 16.7% 35 / 44.3% 

VHHA with Additional Natural High 

Hazard Area 
2,171 / 2% 224 / 26.4% 0 / 0% 0 / 0% 

Lava Zone 1 2,047 / 5.7% 283 / 6.6% 0 / 0% 0 / 0% 

Lava Zone 1 with Additional Natural 

High Hazard Area 
86 / 4.2% 54 / 19.1% 0 / 0% 0 / 0% 

Lava Zone 2 10,398 / 29% 567 / 13.3% 17 / 16.7% 35 / 44.3% 

Lava Zone 2 with Additional Natural 

High Hazard Area 
502 / 4.8% 170 / 30% 0 / 0% 0 / 0% 

*The percentage of parcels relative to the total number in the Puna District. 
Note: Parcels in each hazard area were calculated separately as distinct and separate areas; therefore, individual hazard area totals do not equate to the 

VHHA total.  
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4.8 South Kohala 

 OVERVIEW 

The South Kohala Community Development Plan district (CDP), herein referred to as South 

Kohala, lies in the northwest portion of the Island of Hawai‘i.  Neighboring districts include 

North Kohala to the north, Hāmākua to the east, and Kona to the south.  The Pacific Ocean 

defines the District’s western border.  South Kohala is approximately 176,500 acres and 

makes up approximately 6.8% of the land area of the County of Hawai‘i.  It is the second 

smallest CDP in the County, following North Kohala.  South Kohala has the following three 

towns: Waimea, Puakō, and Waikōloa Village.   

South Kohala has many sites and landscapes that have significant cultural and historical value to the Native Hawaiian 

people.  According to the 2008 South Kohala CDP plan, the District is home to one of the fastest growing communities 

in the County, Waikōloa Village.  Several notable white sand beaches on the island are located on South Kohala’s coast 

and are frequent tourist destinations.  Three popular resorts are located in South Kohala: Mauna Kea, Mauna Lani, and 

Waikōloa Resorts.  In addition, one of the two commercial harbors in the County is located in South Kohala (Kawaihae 

Harbor).  The second commercial harbor is located on the eastern shore of Hilo.   

South Kohala has two distinct environmental landscapes: green and lush mountainous region in the northern half and 

a rugged, dry landscape in the southern half.  The two largest population centers in South Kohala, Waimea Town (in the 

north) and Waikōloa Village (in the south) represent an additional duality that exists in the District.  Waimea Town is a 

rural community situated in the mountainous plateau of the Kohala volcano.  Waikōloa Village is a relatively new, more 

urban residential community.  It was originally developed in the early 1970s to serve as a retirement community but 

evolved into a suburban community for a mix of resident ages.  Today, Waikōloa Village has expanded and now includes 

luxury resorts, restaurants, and shopping, including some housing for service industry employees (CHPD 2008).  
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 VOLCANIC HAZARDS  

 
Note: All percentages are relative to the South Kohala CDP District 

Figure 4-159. South Kohala Volcanic Hazard Exposure Overview 

One of the County’s five volcanoes is located within South Kohala’s boundaries.  The Kohala volcano is the County’s 

oldest volcano and is located near the shared border between North Kohala and South Kohala.  The Kohala volcano, 

often referred to as the Kohala Mountain, has not erupted in the last 60,000 years (U.S. Geological Survey [USGS] 2014).  

South Kohala is located in lava zone 3 (8.3%), lava zone 8 (70.6%) and lava zone 9 (21.1%) (Figure 4-160).  South Kohala’s 

lava zone 8 is comprised of the oldest part of the dormant Mauna Kea.  A small portion of lava zone 8 has been covered 

by lava in the past 10,000 years.  Lava zone 9 is comprised of the Kohala volcano area and is the lowest lava-flow hazard 

zone.  Lava zone 3 is located in the southernmost section of coastline.  According to USGS, lava zone 3 contains areas 

less hazardous than lava zone 2 because of greater distance from recently active vents and (or) because of topography 

with moderate risk to future lava flows.  According to USGS lava zone definitions, one to five percent of lava zone 3 land 

has been covered by historic lava flows since 1800, and 15 to 75 percent has been covered within the past 750 years 

(USGS 1992).   

South Kohala contains over 5,000 acres of land located in the Volcanic High Hazard Area (3.3% of total South Kohala 

land). Of the Volcanic High Hazard Area, 2,504 acres are developed, and 3,064 acres are undeveloped.  Of the individual 

volcanic hazard layers that comprise the Volcanic Hazard High Area, 100% of South Kohala’s is the National Earthquake 

Hazard Reduction Program (NEHRP) D and E soils (refer to Figure 4-161).  

Only 41.7% of South Kohala’s land is considered “developed” (or parcels with a building assessment value according to 

County assessor records), and 3.5% of developed land is located within the Volcanic High Hazard Area (Table 4-103).  

For the purposes of this assessment, developed and undeveloped land has been calculated at the parcel level, 

regardless of private or public ownership. 
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Table 4-103. South Kohala Developed vs. Undeveloped Parcel Area by Lava Zone 

 

Total 
Area 

(acres) 

Lava 
Zone 1 

(acres) 

Lava 
Zone 2 

(acres) 

Lava 
Zone 3 

(acres) 

Lava 
Zone 4 

(acres) 

Lava 
Zone 5 

(acres) 

Lava 
Zone 6 

(acres) 

Lava 
Zone 7 

(acres) 

Lava 
Zone 8 

(acres) 

Lava 
Zone 9 

(acres) 

South Kohala 
District 

170,056 0 0 14,073 0 0 0 0 120,058 35,863 

    Developed 70,997 0 0 5,257 0 0 0 0 45,744 19,986 

    Undeveloped 99,058 0 0 8,816 0 0 0 0 74,314 15,877 

Note: Developed parcels reflect a parcel that contains a building assessment value per the County assessor records. 
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Figure 4-160. Lava Zones in South Kohala 
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Lava is not the only volcanic hazard faced by South Kohala.  Soil conditions have a profound influence on the 

characteristics of ground shaking during an earthquake, and parcels within South Kohala have some exposure to seismic 

activity. South Kohala has 301 parcels (or 3.7% of total parcels) located on softer soils (NEHRP types D and E, such as 

fill, mud and sand) that amplify ground shaking.  

South Kohala is also vulnerable to the vog hazard.  Vog conditions in the County of Hawaiʻi vary and depend on wind 

direction (northeasterly trade winds, southerly Kona winds) and emission source.  As discussed in Section 2 - Volcanic 

Hazard, during prevailing trade winds, vog produced by Kīlauea is blown to the southwest and west, where wind 

patterns send it up to the eastern coast.  Once wind reaches the eastern coast, it can become trapped by daytime and 

nighttime sea breezes (USGS 2000). 

As discussed in Section 3 - Methodology, geographic information system (GIS)-based volcanic hazard areas were 

aggregated into a single category to identify those areas throughout the County with the greatest volcanic hazard risk: 

Volcanic High Hazard Area. The Volcanic High Hazard Area includes: lava zones 1 and 2, historic lava flow events (1790-

2018), and NEHRP D and E soils.  This risk assessment focuses on South Kohala’s exposure to the Volcanic High Hazard 

Area and lava-flow hazard zones 1, 2, and 3. 3.7% of South Kohala is located within the Volcanic High Hazard Area with 

the remainder located in lava zones 3, 8, and 9.  Refer to Table 4-104 and Figure 4-161 for a summary of South Kohala’s 

land area in each volcanic hazard area. 

Table 4-104. South Kohala Land by Volcanic High Hazard Area and Lava Zones 1, 2, 3, 8, and 9 

Hazard Area 
Total Land Area 

(acres) 

Developed Parcel Area 

(acres) 

Undeveloped Parcel Area 

(acres) 

Volcanic High Hazard Area (VHHA) 5,569 (3.3%) 2,504 (3.5%) 3,064 (3.1%) 

Lava Zone 1 0 (0%) 0 (0%) 0 (0%) 

Lava Zone 2 0 (0%) 0 (0%) 0 (0%) 

Lava Zone 3 14,073 (8.3%) 5,257 (7.4%) 8,816 (8.9%) 

Lava Zone 8 120,058 (70.6%) 45,744 (64.4%) 74,314 (75%) 

Lava Zone 9 35,863 (21.1%) 19,986 (28.2%) 15,877 (16%) 

Note: Acres in each hazard area was calculated separately as distinct and separate areas; therefore, individual hazard area totals do not equate to the VHHA 

total.  

 

South Kohala is prone to additional natural hazards.  These hazards include, but are not limited to, sea level rise, 

landslides, high wildfire risk, and floods. In addition to examining the assets exposed to the volcanic hazards, it is 

important to determine if those assets are in additional natural high hazard zones to inform the identification of 

recovery and mitigation strategies. Figure 4-162 illustrates the location of additional natural high hazard areas located 

in South Kohala and Figure 4-163 illustrates the additional high hazard areas relative to the lava zones and Volcanic 

High Hazard Area. 
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Figure 4-161. Volcanic High Hazard Area in South Kohala 
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Figure 4-162. Additional Natural High Hazard Areas in South Kohala 
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Figure 4-163. Volcanic High Hazard and Additional Natural High Hazard Areas in South Kohala 
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 POPULATION 

Note: All percentages are relative to the South Kohala CDP District 

Figure 4-164. South Kohala Population Exposure to the Volcanic High Hazard Areas 

As of 2017, South Kohala’s total population was 20,123, which represents 10.2% of the County’s total population 

(American Community Survey [ACS] 2017). In 2000, South Kohala was the fourth most populated CDP in the County and 

remains fourth according to updated 2017 ACS data.  Between 1980 and 2000 South Kohala’s population nearly tripled 

(CHPD 2008).  

South Kohala’s population is centered around several recognized towns, distributed from the north to the south of the 

District (see Figure 4-166).  The northernmost town, Waimea, is located in lava zone 8, Puakō is located in lava zone 3, 

and Waikōloa Village is located in lava zone 8.  

As noted in Section 3 – Methodology, examining resident and household exposure to the volcanic hazard is challenging 

because parcel-level demographic data is generally not available.  Instead, demographic statistics from the 2017 ACS 

were collected for each U.S. Census tract within the County.  Each tract’s 2017 population count and the number of 

2019 residential parcels in the tract were used to calculate the average number of persons per household.  This data 

was then used to conduct the population exposure assessment using each parcel’s estimated household size.  The 

results of this analysis are limited based upon the data available and should only be used for planning purposes until 

higher resolution data is available. 

The majority of South Kohala District residents live in lava zone 8 (82.1%) with a relatively low exposure to the lava-

flow hazard.  As previously noted, there is no calculated probability associated with each lava-flow hazard zone.   zones, 
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ranked from 1 through 9, represent a scale of increasing hazard as the numbers decrease, based on the probability of 

coverage by lava flows.  Meaning, land classified as lava zone 1 is the most hazardous (USGS 2019). 

Figure 4-165 summarizes the number of South Kohala residents living in 

lava zones 3, 8, and 9, with the majority in lava zone 8. 

Figure 4-166 illustrates the population density throughout South Kohala 

relative to the Volcanic High Hazard Area.  The greatest population density 

is centered around Waimea and Waikōloa Village.  Note, these resident 

totals do not reflect the number of undocumented residents, tourists and 

visitors residing in the District either permanently or temporarily. In 

summary, the South Kohala CDP has the greatest total number of 

households in the County located in lava zone 8, totaling 6,644 (67.2% of 

total South Kohala households). 

At the individual resident level, estimated results indicate that South 

Kohala has more than 350 residents living in the Volcanic High Hazard Area 

(1.8% of total South Kohala residents).  Interestingly, 100% of South 

Kohala’s Volcanic High Hazard Area residents are also exposed to another 

high hazard area (i.e. tsunami, sea level rise, landslide, etc.).  Puakō, a 

coastal community, is vulnerable to coastal hazards such as tsunami, 

surge, erosion and sea level rise. 

 

Figure 4-165. Number of Residents in 
South Kohala’s Lava Zones   
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Figure 4-166. South Kohala Population Density Relative to the Volcanic High Hazard 
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Research has shown that some populations, while they may not have more hazard exposure, may experience 

exacerbated impacts and prolonged recovery if/when impacted (Donner 2011). This is due to many factors including 

their physical and financial ability to react or respond during a hazard.  This population is referred to as socially 

vulnerable to hazard events.  At the same time, County residents are unique and although may be faced with exposure 

to a greater number of natural hazard events, this may have increased their overall level of resilience. This is likely due 

to factors including, but not limited to: institutional knowledge of hazard events, intimate knowledge of the natural 

elements of the County (particularly for those residents who have lived in the County for an extended period of time), 

and varying levels of existing self-sufficiency.  In 2019, the Pacific Disaster Center released the Kīlauea Eruption Risk 

Assessment (KERA) report that identified key social drivers of volcanic hazard vulnerability: 1. socioeconomic status; 2. 

access to information; and 3. household composition (Pacific Disaster Center 2019).  To align with the KERA report, the 

County examined the exposure of these vulnerable populations to the volcanic hazard. 

Table 4-105 summarizes the estimated total number of vulnerable population statistics in South Kohala.  Just over 10% 

of the District’s residents live below the poverty line.  South Kohala’s 2017 median annual income in Waimea ($72,759) 

and Waikōloa Village ($73,453) are higher than the County’s median annual income of $56,395 (ACS 2017).  South 

Kohala’s median annual incomes represent some of the highest in the County.  

In terms of total number of residents, those residents under 18, over 65, and 

recipients of Supplemental Nutrition Assistance Program (SNAP) benefits 

represent the top three vulnerable population categories within the South 

Kohala CDP.  The County may consider the high rate and density of residents 

under 18 in future hazard planning efforts, particularly with a focus on 

education and awareness raising campaigns. 

It is estimated that 44.1% of South Kohala residents living in the Volcanic High 

Hazard Area are either under 18 years of age or over 65 years of age.  

Additionally, over 20% of residents in South Kohala living in the Volcanic High 

Hazard Area are recipients of SNAP benefits.  The following summarizes the 

estimated number of residents living in the Volcanic High Hazard Area and 

considered the most vulnerable to the volcanic hazard:  

▪ 100 people under 18 years of age 

▪ 58 people over 65 years of age 

▪ 68 single parents 

▪ 41 people living with a disability 

▪ 46 people with no internet access 

▪ 12 people with no vehicle access 

▪ 4 people with no phone access 

▪ 9 people who are unemployed 

▪ 74 people utilizing SNAP 

▪ 41 people living below the poverty line 

As previously discussed, resident exposure to hazards is based on U.S. Census tract data because this information is not 

available at the parcel level. Refer to Section 3 - Methodology for more details on the methodology used to generate 

South Kohala District:  
Vulnerable Populations 

[total residents] 

Under 18 5,141  

Over 65 3,589  

SNAP 3,367  

Single Parent 3,351  

No Internet 2,350  

Disability 2,177  

Below Poverty Line 2,040  

Non-English Speaking 1,709  

No Health Insurance 1,063  

No Diploma 804  

No Vehicle 558  

Unemployed 522  

No Phone 301  

Table 4-105. South Kohala 
Vulnerable Population  

 

South Kohala Vulnerable 
Population  
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these estimates.  The limitations of this analysis are recognized, and results should be used for planning purposes only 

and updated when higher resolution data is available. 

Table 4-106 through Table 4-109 summarize the exposure of vulnerable residents in South Kohala by socioeconomic 

factor to the volcanic hazard, as well as where the volcanic hazard area overlaps with another natural high hazard zone. 

Table 4-106. South Kohala Household Composition by Volcanic Hazard Area - A measure of households containing 
one or more vulnerable groups susceptible to the negative impacts of natural disasters. 

Hazard Area 

Total  

Residents 

(number / %) 

Under 18 

(number / %) 

Over 65 

(number / %) 

Single-Parent 

Household 

(number / %) 

Persons with 

Disability 

(number / %) 

Volcanic High Hazard Area (VHHA) 358 / 1.8% 100 / 1.9% 58 / 1.6% 68 / 2% 41 / 1.9% 

VHHA with Additional  

Natural High Hazard Area 

358 / 100% 100 / 100% 58 / 100% 68 / 100% 41 / 100% 

Lava Zone 1 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 1 with Additional Natural 

High Hazard Area 

0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 2 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 2 with Additional Natural 

High Hazard Area 

0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Note: Total residents in each hazard area were calculated separately as distinct and separate; therefore, individual hazard area totals do not equate to the 

VHHA total.  

Table 4-107. South Kohala Household Member Health and Transportation by Volcanic Hazard Area - A measure of 
households with increased vulnerability due to the lack of a vehicle (i.e. evacuation).  A measure of the population’s 

access to critical services such as access to transportation routes and medical services. 

Hazard Area 

No Vehicle 

(number / %) 

No Health Insurance 

(number / %) 

Volcanic High Hazard Area (VHHA) 12 / 2.1% 18 / 1.7% 

VHHA with Additional Natural High Hazard Area 12 / 100% 18 / 100% 

Lava Zone 1 0 / 0% 0 / 0% 

Lava Zone 1 with Additional Natural High Hazard Area 0 / 0% 0 / 0% 

Lava Zone 2 0 / 0% 0 / 0% 

Lava Zone 2 with Additional Natural High Hazard Area 0 / 0% 0 / 0% 

Note: Total residents in each hazard area were calculated separately as distinct and separate; therefore, individual hazard area totals do not equate to the 

VHHA total.  
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Table 4-108.  South Kohala Resident Access to Information by Volcanic Hazard Area - A measure of the ability to 
receive, comprehend and appropriately act on complex messaging with regard to natural disasters. 

Hazard Area 

No High School 

Diploma, Over 25 

Years Old 

(number / %) 

Non-English 

Speaking 

(number / %) 

No Internet 

(number / %) 

No Phone 

(number / %) 

Volcanic High Hazard Area (VHHA) 16 / 2% 37 / 2.2% 46 / 2% 4 / 1.3% 

VHHA with Additional Natural High Hazard Area 16 / 2% 37 / 100% 46 / 100% 4 / 100% 

Lava Zone 1 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 1 with Additional Natural High Hazard Area 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 2 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 2 with Additional Natural High Hazard Area 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Note: Total residents in each hazard area were calculated separately as distinct and separate; therefore, individual hazard area totals do not equate to the 

VHHA total.  

Table 4-109. South Kohala Resident Socioeconomic Status, by Volcano Hazard Area - A measure of the population 
that is less likely to have the necessary economic resources to adequately prepare for or recover from a natural 

disaster. 

Hazard Area 

Unemployed 

(number / %) 

Receiving SNAP 

(number / %) 

Below Poverty Line 

(number / %) 

Volcanic High Hazard Area (VHHA) 9 / 1.7% 74 / 2.2% 41 / 2% 

VHHA with Additional Natural High Hazard Area 9 / 100% 74 / 100% 41 / 100% 

Lava Zone 1 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 1 with Additional Natural High Hazard Area 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 2 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 2 with Additional Natural High Hazard Area 0 / 0% 0 / 0% 0 / 0% 

SNAP  Supplemental Nutrition Assistance Program 
Note: Total residents in each hazard area were calculated separately as distinct and separate; therefore, individual hazard area totals do not equate to 

the VHHA total.  
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 PARCELS AND BUILDINGS 

Note: All percentages are relative to the South Kohala CDP District 

Figure 4-167. South Kohala Parcels and Buildings Located in a Volcanic High Hazard Area (VHHA) 

A total of 2,504 acres of developed land (representing 3.5% of South Kohala’s total developed land) and 180 buildings 

(1.7%) in the South Kohala District are in the Volcanic High Hazard Area.  Figure 4-168 illustrates the distribution of 

developed parcels by Volcanic High Hazard Area and lava zone. 

For the purposes of this analysis, the total assessed value (land and building) located in the volcanic hazard areas is 

reported to illustrate the potential future loss to existing parcels and development.  The total assessed value of parcels 

located in the Volcanic High Hazard Area is an estimated $465,572,000 which represents 17.8% of the South Kohala 

District’s total assessed values (land and structure).  In terms of the replacement cost value of buildings (estimated 

structure and contents), an estimated $446,519,966 exists in South Kohala’s Volcanic High Hazard Area (see Table 4-110). 
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Table 4-110. South Kohala Parcels and Buildings Exposed to Volcanic Hazards 

Hazard Area 
Total Number 

of Parcels 
(number / %) 

Total 
Assessed 

Value 
(land and 
structure) 

Total Number 
of Buildings 

(number / %) 

Replacement 
Cost Value 

(structure and 
contents) 

Total 
Households 

(buildings / %) 

Total 
Commercial 

Units 
(buildings / %) 

Volcanic High Hazard Area 

(VHHA) 
303 / 3.7% $465,572,000  180 / 1.7% $446,519,966 108 / 1.1% 72 / 13.5% 

VHHA with Additional  

Natural High Hazard Area 
303 / 3.7% $465,572,000 180 / 100% $446,519,966 108 / 100% 72 / 100% 

Lava Zone 1 0 / 0% $0 0 / 0% $0 0 / 0% 0 / 0% 

Lava Zone 1 with Additional 

Natural High Hazard Area 
0 / 0% $0  0 / 0% $0 0 / 0% 0 / 0% 

Lava Zone 2 0 / 0% $0  0 / 0% $0 0 / 0% 0 / 0% 

Lava Zone 2 with Additional 

Natural High Hazard Area 
0 / 0% $0  0 / 0% $0 0 / 0% 0 / 0% 

Note: Data in each hazard area were calculated separately as distinct and separate areas; therefore, individual hazard area totals do not equate to the VHHA 

total.  

Replacement cost value calculated using 2019 RS Means data. 
Source: June 2019 Real Property Tax (RPT) database and 2019 County parcel dataset; buildings determined on parcels using the DWELDAT and COMDAT 
tables. 

 

The County of Hawai‘i did not adopt the 1982 Uniform Building Code (UBC) until 1985, meaning the County did not 

start requiring seismic building standards until 1985 (meeting the 1982 UBC standards).  Therefore, all structures built 

prior to 1985 are considered to be unreinforced and susceptible to earthquake and hurricane damage due to the lack 

of uplift ties and a complete load path of connections (Martin and Chock, Inc. 2015).  The frequency and location of 

South Kohala’s structures built prior to 1985 (both residential and commercial) is illustrated on Figure 4-169 with some 

clusters overlapping with Volcanic High Hazard Areas near Waimea, located to the west of the town.  In total, there are 

2,181 pre-1985 structures located in South Kohala, but 0 in the Peak Ground Acceleration (PGA) 120%g zone.  Refer to 

Section 3 - Methodology for more details on the PGA 120%g seismic zone.  The Volcanic High Hazard Area contains 86 

pre-1985 structures located on NEHRP D and E soil.  Overall, structures built prior to 1985 are more vulnerable to 

seismic impacts when compared to structures built post-1985.  
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Figure 4-168. Developed Parcels in South Kohala by Volcanic High Hazard Area and Lava Zone 
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Figure 4-169. South Kohala Parcels with Structures Constructed Pre-1985 in the Volcanic High Hazard Area  
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 CRITICAL FACILITIES AND LIFELINES 

Note: All percentages are relative to the South Kohala District 

Figure 4-170. South Kohala Critical Facilities and Lifelines Located in the Volcanic High Hazard Area and Lava Zone 1 

Through the development of the volcanic risk assessment, 82 critical facilities and lifelines were identified in South 

Kohala.  The critical facility and lifeline categories align with the 2015 County Hazard Mitigation Plan asset categories.  

Table 4-111 summarizes the exposure of these critical facilities to volcanic hazards.  Overall, 8.5% of South Kohala’s 

critical facilities are located in the Volcanic High Hazard Area, and therefore susceptible to impacts during seismic events 

(Figure 4-171). Of the 7 critical assets located in the Volcanic High Hazard Area, 100% are also located in another natural 

high hazard area. Over 75% of South Kohala’s critical facilities are in lava zone 8.  

Infrastructure provides connectivity between communities and resources, as well as emergency access to keep 

residents safe.  It is closely tied to housing providing livable spaces with services needed for communities to thrive.  The 

miles of road that intersect the Volcanic High Hazard Area and lava zones 1 and 2 were determined in an effort to 

understand their exposure and where potential future losses may be incurred.  There are 8.9 miles of roadway located 

in the Volcanic High Hazard Area which includes State, County and publicly accessed private roads. 

Similar to the discussion on structures constructed pre-1985, there are a number of critical facilities in South Kohala 

constructed prior to 1985 and therefore more vulnerable to earthquake damage (during a volcanic eruption or 

occurring separately).  Based on year-built data, 64.4% of South Kohala’s critical facilities and lifelines were constructed 

prior to 1985.  Depending upon the specific facility’s design and mitigation measures installed post construction, 

earthquake damage prior to an eruption or during an eruption could have significant implications of life safety and the 

resilience of infrastructure systems 

. 
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Table 4-111. South Kohala Critical Facilities by Volcanic Hazard Area 

Hazard Area 

Number of 
Critical 

Facilities 
(number / %) 

Built Prior 
to 1985 

(number / %) 

Safety and 
Security Assets 
(number / %) 

Food, Water 
and Shelter 

Assets 
(number / %) 

Recovery 
Support Assets 
(number / %) 

Socially 
Vulnerable 

Assets 
(number / %) 

Utility Assets 
(number / %) 

Volcanic High Hazard Area (VHHA) 7 / 8.5% 3 / 6.7% 4 / 25% 1 / 11.1% 0 / 0% 0 / 0% 1 / 4.5% 

VHHA with Additional Natural High 

Hazard Area 
7 / 100% 4 / 4.8% 4 / 100% 1 / 100% 0 / 0% 0 / 0% 1 / 100% 

Lava Zone 1 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 1 with Additional Natural 

High Hazard Area 
0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 2 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 2 with Additional Natural 

High Hazard Area 
0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Note: Critical facilities in each hazard area were calculated separately as distinct and separate areas; therefore, individual hazard area totals do not equate to the VHHA total.  
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Figure 4-171. South Kohala Critical Facilities Located in the Volcanic High Hazard Area and Lava Zones  
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 ENVIRONMENT 

Note: All percentages are relative to the South Kohala District 

Figure 4-172. South Kohala Environmental Resources Located in the Volcanic High Hazard Area and Lava Zone 1 

Over half (58.3%) of South Kohala land is categorized as 

undeveloped (determined at the parcel level), meaning according 

to the County assessor no (0) structures exist on the parcel.  

Outside of the developed areas, the District maintains a distinct 

rural and agricultural context.  South Kohala’s undeveloped land 

contains the following environmental resources: open space 

(149,584 acres), pastureland (99,598 acres), critical habitat (17,584 

acres), and agricultural land of importance (66,971 acres).  Of South 

Kohala’s County Parks, 35% are located in the Volcanic High Hazard 

Area.  Agriculture in South Kohala includes majority diversified 

crops (98.8%) with a very small percentage (1.2%) of 

flowers/foliage/landscape acreage (see Figure 4-174 and Figure 

4.8-7).  

Environmental assets identified as part of the County of Hawai‘i 

General Plan update (in progress) were used for this risk 

assessment (Table 4-112).  Figure 4-174 and Figure 4-175 illustrate 

the environmental resources relative to the Volcanic High Hazard 

Areas. 
Figure 4-173. South Kohala Crop Land (Acres) 
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Table 4-112. South Kohala Environmental Resources 

Agricultural Land of 
Importance (acres) 

Crop Land 
(acres) 

Pasture Land 
(acres) 

Hunting Areas 
(acres) 

Wetlands (acres) 

66,971 521 99,598 13,611 8,043 

 

Federal 
Reserves  

(acres) 

State 
Reserves 

(acres) 

Exceptional 
Trees (number) 

Anchialine 
Pools (number) 

Reservoirs 
(number) 

Endangered and 
Critical Habitats 

(acres) 

7,520 5,806 0 54 27 17,584 

 

In summary, although there are environmental resources located in the Volcanic High Hazard Area, the most vulnerable 

are those in which structures and infrastructure are present due to the presence of NEHRP D and E soils (Figure 4-172).  
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Figure 4-174. South Kohala Important Agricultural Crops Located in Lava Zones and Volcanic High Hazard Area  
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Figure 4-175. Protected Environmental Land in South Kohala Located in Lava Zones and Volcanic High Hazard Area  
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Table 4-113. South Kohala Environmental Resources  

Hazard Area 
Total Protected Land 

(acres / %) 

SLUD 
Conservation Land 

(acres / %) 

Endangered and 
Threatened Habitat 

(acres / %) 
Exceptional Trees 

(number / %) 

Open Space: General and 
Protected 
(acres / %) 

Agricultural Land of 
Importance 
(acres / %) 

Volcanic High Hazard Area 2,161 / 5.8% 102 / 0.7% 72 / 0.4% 0 / 0% 3,429 / 2.3% 4,666 / 7% 

Lava Zone 1 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 2 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

SLUD  State Land Use District 
Note: Acres and total numbers of environmental resources in each hazard area were calculated separately as distinct and separate areas; therefore, individual hazard area totals do not equate to the 

Volcanic High Hazard Area total.  

 

Hazard Area 
Crop Land 
(acres / %) 

Pasture Land 
(acres / %) 

Hunting Areas 
(acres / %) 

County Park 
(acres / %) 

State Park 
(acres / %) 

National Park 
(acres / %) 

Volcanic High Hazard Area 1 / 0.2% 3,142 / 3.2% 191 / 1.4% 13 / 13.7% 3 / 4.5% 3 / 3.2% 

Lava Zone 1 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 2 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Note: Acres and total numbers of environmental resources in each hazard area were calculated separately as distinct and separate areas; therefore, individual hazard area totals do not equate to the 

Volcanic High Hazard Area total.  

 

Hazard Area 
Wetlands 
(acres / %) 

Reservoirs 
(number / %) 

Anchialine Pools 
(number / %) 

Volcanic High Hazard Area 93 / 1.2% 0 / 0% 0 / 0% 

Lava Zone 1 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 2 0 / 0% 0 / 0% 0 / 0% 

Note: Acres and total numbers of environmental resources in each hazard area were calculated separately as distinct and separate areas; therefore, individual hazard area totals do not equate to the 

Volcanic High Hazard Area total.
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 CULTURAL ASSETS 

Note: All percentages are relative to the South Kohala District 

Figure 4-176. South Kohala Cultural Assets Located in the Volcanic High Hazard Area and Lava Zone 1 

South Kohala is home to many formally designated and locally recognized cultural assets, historic places, and sites that 

are important because they help to shape the identity of the place and the people of South Kohala, as well as the 

County.  A location-based database of culturally significant sites to Native Hawaiians was not available for use in this 

risk assessment; disclosure of the location of sacred and otherwise culturally significant sites is prohibited, in some 

instances, by federal law.  To align with the County General Plan update, Hawaiian Home Lands, historic sites and trails 

were used for this analysis. 

Cultural assets are considered non-renewable resources.  Lava flows can isolate or cover cultural sites and native land.  A 

total of 45 acres of Hawaiian Home Lands (0.2% of South Kohala’s total Hawaiian Home Lands), 1 historic place (14.3%), 

no historic sites (0%) and no miles (0%) of historic trail are located in the Volcanic High Hazard Area (see Table 4-114).  

It is important to note that many of the cultural assets are located along the western coast and overlap with other 

known South Kohala hazard areas including tsunami, flood, sea level rise; while several are located more inland and 

with high susceptibility to landslide risk, wildfire and dam failure inundation (see Figure 4-177).   

Table 4-114. South Kohala Cultural Resources by Volcanic Hazard Area 

Hazard Area 

Hawaiian 
Home Lands 
(acres / %) 

Historic 
Districts 

(acres / %) 

Historic 
Places 

(number / %) 
Historic Sites 
(number / %) 

Historic 
Trail 

(miles / %) 

Volcanic High Hazard Area (VHHA) 45 / 0.2% 0 / 0% 1 / 14.3% 0 / 0% 0 / 0% 

VHHA with Additional Natural High Hazard Area 45 / 100% 0 / 0% 1 / 100% 0 / 0% 0 / 0% 

Lava Zone 1 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 2 0 / 0% 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Note: Acres and total numbers of cultural resources in each hazard area were calculated separately as distinct and separate areas; therefore, individual 

hazard area totals do not equate to the VHHA total.  



 County of Hawai‘i Volcanic Risk Assessment 

June 2020 

4-286 

SECTION 4 – RISK ASSESSMENT - SOUTH KOHALA 

 

Figure 4-177. Cultural Assets in South Kohala and Volcanic Hazards 
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 FUTURE LAND USE AND DEVELOPMENT 

South Kohala is comprised of mixed land use classifications as categorized by the Land Use Pattern Allocation Guide 

(LUPAG) (see Figure 4-178).  While LUPAG designations guide decisions related to future land use, County zoning 

determines a parcel’s current permitted land use and development entitlements. 

The majority of South Kohala is designated extensive agriculture, representing a total of 71,304 acres or 40.4% of all 

South Kohala land.  Extensive agriculture land is defined as “extensive agriculture includes lands that are not capable 

of producing sustained high agricultural yields without intensive application of farming methods and technologies.”  

Following extensive agriculture, important agricultural lands (29.2%) and open area (8%) are present in the district.  

Important agricultural lands are lands that are highly capable of producing significant yields of important agricultural 

outputs.  Open area is land containing parks and other recreational areas, historic sites, and open shoreline areas (CHPD 

2019).  The remaining 22.4% of South Kohala is classified as a mix of conservation, urban expansion, low-density urban, 

resort node, rural, industrial, and medium-density urban. 

Overall, the land in the Volcanic High Hazard Area is mainly classified as agricultural lands (91.4%), both extensive 

agriculture and important agricultural land (see Table 4-115 and Figure 4-178).  As previously discussed, NEHRP soils D 

and E comprise this high hazard area in South Kohala so structures located on this land are vulnerable to damage as a 

result of seismic events. 

Table 4-115. South Kohala Land Use (LUPAG classification) in the Volcanic High Hazard Area and Lava Zones   

LUPAG Classification 

Total Area 

(acres) 

Volcanic High 

Hazard Area 

(acres) 

Lava Zone 1 

(acres) 

Lava Zone 2 

(acres) 

Conservation 13,957 97 0 0 

Extensive Agriculture 71,304 2,543 0 0 

Important Agriculture Lands 51,498 2,683 0 0 

Industrial 1,869 81 0 0 

Low-Density Urban 5,098 76 0 0 

Medium-Density Urban 1,281 142 0 0 

Open area 14,045 93 0 0 

Resort Node 3,212 0 0 0 

Rural 1,909 0 0 0 

Urban Expansion 12,262 0 0 0 

LUPAG Land Use Pattern Allocation Guide 

 

While the Volcanic High Hazard Area represents the area with the greatest volcanic risk in the County, it is not the target 

for the vast majority of future urban development in South Kohala.  According to the LUPAG data, there are 76 acres of 

low density urban and 142 acres of medium density urban designated in the District, located in a Volcanic High Hazard 

Areas.  Future development here should consider their increased risk and potential impacts from volcanic hazards.  Land 

that has been identified for future urban expansion may also be susceptible to other natural high hazards.  For example, 

the tsunami evacuation zone on the coastline and flooding risk areas near Puakō.  Projected sea level rise on the coast 

appears to directly impact Puakō and should be considered as this area will be permanently flooded in the future.
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Figure 4-178. South Kohala Land Use Pattern Allocation Guide (LUPAG) Classifications 
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In preparation for the County General Plan update, a build-out analysis was conducted to determine residential and 

non-residential capacity.  South Kohala has 113,622 acres of identified residential greenfield area (66.8%) illustrating 

the scale of potential future targeted development.  Future land use decisions and future policy should consider the 

location of the volcanic and additional natural high hazards prior as part of future development decisions. 

In South Kohala, there are 59 residential greenfield parcels identified for potential future development located in the 

Volcanic High Hazard Area  (see Table 4-116 and Figure 4-179).  In terms of non-residential greenfield parcels, there 

are 25 non-residential parcels located in the Volcanic High Hazard Area and 25 parcels identified for potential non-

residential redevelopment in the Volcanic High Hazard Area.  Again, the greatest risk is due to amplified ground shaking 

due to seismic soils; therefore, mitigation measures should be considered as part of future development design. 

The exposure to other natural hazard impacts should also be taken into consideration when considering future 

development decisions.  One hundred percent of parcels identified for non-residential greenfield development and 

non-residential redevelopment are located in the Volcanic High Hazard Area also have the presence of another natural 

high hazard.  Refer to Table 4-116  for additional statistics regarding parcels identified for future development and their 

location relative to the volcanic hazard areas and other high hazards. 

Table 4-116. South Kohala Build-out Analysis Results and Hazard Areas 

Hazard Area 

Residential 
Greenfield  

(parcels / %*) 

Residential 
Potential 

Redevelopment 
(parcels / %*) 

Non-Residential 
Greenfield 

(parcels %*) 

Non-Residential  
Potential 

Redevelopment 
(parcels / %*) 

Volcanic High Hazard Area (VHHA) 59 / 4.5% 92 / 2.6% 25 / 27.8% 25 / 32.9% 

VHHA with Additional Natural High Hazard Area 59 / 100% 92 / 100% 25 / 100% 25 / 100% 

Lava Zone 1 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 1 with Additional Natural High Hazard 

Area 

0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 2 0 / 0% 0 / 0% 0 / 0% 0 / 0% 

Lava Zone 2 with Additional Natural High Hazard 

Area 

0 / 0% 0 / 0% 0 / 0% 0 / 0% 

*The percentage of parcels relative to the total number in the South Kohala District. 
Note: Parcels in each hazard area were calculated separately as distinct and separate areas; therefore, individual hazard area totals do not equate to the 

VHHA total.  
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Figure 4-179. South Kohala Greenfield and Redevelopment Areas and Volcanic Hazard Area 
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There is a significant lack of hazard insurance for many structures, across the County.  In 1991, State of Hawai‘i 

lawmakers created a nonprofit collection of insurance companies called the Hawai‘i Property Insurance Association to 

address this gap.  The State assembled the nonprofit to provide basic property insurance for people who are unable to 

buy coverage in the private market, due to insurers being uncomfortable with Hawaii’s significant volcano risk (Weiss 

2018). 

Volcanic hazard risk, and other natural hazard risks, combined with limited insurance is a considerable factor when 

planning for the continued growth of South Kohala.  Critical questions that need to be addressed prior to moving 

forward with future plans for development/re-development and decisions about future population centers are:   

▪ Who will be able to afford to live in an area that is vulnerable to volcano- and other natural hazard-related risks?   

▪ Physical exposure to a range of hazards may cause certain areas to be more affordable to live.  What are the choices 

available to economically vulnerable households?  

▪ Will the most vulnerable be forced to move to other less vulnerable districts?   

▪ Will they remain and bear the burden when the next event takes place?   

▪ What strategies do the County and community need to develop to manage residential development and 

infrastructure development relative to the expected demand on emergency services and repetitive losses in an 

area with high exposure to hazards? 

These questions will be critical to address moving forward with all plans for future development/re-development and 

decisions about future population growth in South Kohala.  Development or redevelopment is not always the preferred 

option.  In fact, Hilo has already been leading the way in the County when they took an approach to some of their past 

damaged land to not rebuild after the 1946 tsunami, but rather turned the damaged land into a park—looking to other 

low-hazard exposure land for development and population growth.  
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 KEY FINDINGS 

Note: All percentages are relative to the South Kohala District. According to the analysis, there are 0 residents located in lava zone 1. 

Figure 4-180. South Kohala Key Findings 

Understanding what is at risk from natural hazards and future changes that impact vulnerability can assist in South 

Kohala’s planning for future development and ensuring that appropriate mitigation, planning, and preparedness 

measures are in place. The following summarizes the key findings for the South Kohala CDP: 

▪ South Kohala has the greatest number of households in the County located in lava zone 8 (67.2% of total South 

Kohala households) 

▪ Based on year-built data, 64.4% of South Kohala’s critical facilities and lifelines were constructed prior to 1985 

increasing their vulnerability to seismic impacts 

▪ South Kohala has 8.3% of parcels are located in lava zone 3; a moderate risk lava-flow hazard zone 

▪ 2% of South Kohala’s population lives in a Volcanic High Hazard Area (41 residents), or on soft soils (NEHRP D and 

E) 

▪ Over 90% of South Kohala’s Volcanic High Hazard Area is categorized as agricultural land, totaling 5,226 acres (the 

highest percentage in the County) 

South Kohala is confronted with important future decisions pertaining to life safety, development, redevelopment, and 

general land use.  Perhaps most significant is population, sacred places and agricultural land located within the Volcanic 

High Hazard Area.  An understanding and assessment of risk, exposure, and implications of redevelopment and/or 

greenfield development, which could create new land uses and potentially increased population within South Kohala, 

should be carefully considered.  There are existing locations within South Kohala with significantly less exposure to 

volcano hazard risk; however, there are several other natural high hazard areas to consider.  An all-hazards approach 

should be used to assess future growth and redevelopment targets, providing an option for keeping up with the demand 

of living safely in South Kohala. 
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 RECOMMENDATIONS 

The most recent volcanic event, the 2018 Kīlauea eruption, impacted natural and cultural resources, housing, 

infrastructure, the economy, health and social services, and community planning and capacity building.  The next 

volcanic hazard event cannot be predicted; however, scientists agree, it is imminent.  Understanding what natural 

hazards the County is at risk to, volcanic or otherwise, and the assets exposed and vulnerable to future impacts, will 

guide future decision making and inform the following: 1)  2018 Kīlauea eruption recovery investments; 2) identification 

of mitigation strategies; and 3) guide land-use planning.  This risk assessment provides the data and tools to serve as 

the foundation to risk-informed decision making.   

The results of the volcanic risk assessment provide a detailed 

understanding of the County’s exposure to the volcanic 

hazard using best available data.  Not only are communities, 

natural and cultural resources at risk to future volcanic 

events, some have already been impacted by historic lava 

flows and other volcanic hazards.  The additional exposure to 

other natural hazards only increases the risk to future losses.   

It is recommended that the County recognize the Volcanic 

High Hazard Area (VHHA) as a county-wide hazard zone to 

inform future development and land use decisions.  Although 

there is no current probability associated with U.S. 

Geological Survey (USGS) lava-flow zones, the VHHA is based 

on best available data and delineates the geographic area 

that is at greatest risk to lava flow, building and infrastructure 

damage from seismic events and has been impacted by 

historic lava flows.  Similar to a Federal Emergency 

Management Agency (FEMA) flood zone designation, the 

VHHA can be used as a hazard overlay to identify volcanic 

hazard high risk areas and inform decision making.  It is 

recommended that the County incorporate the VHHA as a 

hazard overlay in the General Plan update to reduce future 

land use development in high hazard areas and develop 

regulatory tools and incentives to reallocate existing and 

potential development to less hazardous areas in the 

County.  It is also recommended to utilize the VHHA hazard 

overlay to support the land use decisions guiding the 2018 

Kīlauea eruption recovery strategies and projects and also 

to implement mitigation strategies in advance of future volcanic hazard events. 

USGS continues to collect and enhance their knowledge of the volcanic hazard on the Island.  In addition, vog data and 

associated climatology will soon be available in a format that can be used to further inform the VHHA.  It is 

recommended that the VHHA be updated as new data becomes available to align with best available science, and 

Recommendations 

1. Formally recognize the Volcanic High Hazard 

Area (VHHA) as a hazard overlay to inform 

future development and land use decisions. 

2. Incorporate the VHHA as a hazard overlay in 

the General Plan update to reduce future land 

use development in high hazard areas and 

develop regulatory tools and incentives to 

reallocate existing and potential development 

to less hazardous areas in the County. 

3. Utilize the VHHA hazard overlay to support the 

land use decisions guiding the 2018 Kīlauea 

eruption recovery strategies and projects. 

4. Update the VHHA when new and revised 

volcanic data becomes available. 

5. Incorporate the VHHA and Additional Natural 

High Hazard Area together as high-risk hazard 

areas when identifying and designing 

mitigation projects. 

6. Integrate the VHHA into other planning 

mechanisms.  

7. Use a multi-hazard lens when identifying 

recovery and mitigation projects, regardless of 

the hazard type of the event, to increase the 

County’s resilience to natural hazards. 
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any future lava flow events be integrated into the spatial overlay.  In addition, the asset inventories used in the risk 

assessment should be maintained and continuously updated and used to inform planning and emergency management. 

Natural hazard disasters cannot be prevented however current and future land use decisions can reduce potential 

future losses.  The County will be faced with future development and redevelopment decisions in the future.  An all-

hazards approach should be used to assess future growth and redevelopment targets.  It is recommended that both 

the VHHA and the Additional Natural High Hazard Area identified in this risk assessment be defined as high-risk 

hazard areas and considered to inform land use decisions. 

The County faces multiple natural hazards and may experience impacts from multiple hazard events at one time.  This 

was most recently demonstrated by the Kīlauea eruption (DR-4366) and Hurricane Lane (DR-4395).  During the recovery 

to these events, the County has an opportunity to identify mitigation measures to reduce future impacts to people, 

property and the environment to multiple hazards.  As the County continues on its path to achieving natural disaster 

resilience, it is critical to consider all natural hazards when identifying mitigation strategies.  It is recommended that 

both the VHHA and the Additional Natural High Hazard Area identified in this risk assessment be considered to inform 

the identification, design and prioritization of mitigation measures.  In addition, regardless of the disaster event’s 

hazard type, a multi-hazard lens should be applied when identifying recovery and mitigation projects to increase the 

County’s overall hazard resilience.  These projects should continue to be identified in the County Multi-Hazard 

Mitigation Plan update. 

The County can utilize the unique opportunity afforded by the development of the Volcanic Risk Assessment and 

Recovery Strategic Plan to integrate and align hazard risk information and risk reduction policies across the County’s 

network of plans.  Plan integration is a critical task for reducing risk and improving resilience that involves a two-way 

exchange of information between hazard mitigation plans and other community plans (U.S. Department of Homeland 

Security 2017).  It is recommended that the results of the risk assessment and the VHHA overlay be integrated, at 

minimum, into the following plans: County General Plan, Community Development Plans,and Multi-Hazard 

Mitigation Plan. 
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