Section 5.4.10: Risk Assessment - Wildfire

5.4.9 Wildfire

Thefollowing section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
wildfire hazard in Warren County.

2016 HMP update Changes

» Thehazard profile has been significantly enhanced to include adetailed hazard description, location, extent,
previous occurrences, probability of future occurrence, and potential change in climate and its impacts on
the wildfire hazard is discussed. The wildfire hazard is now located in Section 5 of the plan update.

» New and updated figures from federal and state agencies are incorporated. New Jersey Forest Fire Service
(NJFFS) Wildfire Fuel Hazard datawas used to identify wildfire fuel rankingsin Warren County. The 2010
NJFFS wildfire risk and fuel maps were also used to identify hazard areas in the county. U.S. 2010 Census
data was incorporated, where appropriate.

» Previous occurrences were updated with events that occurred between 2008 and 2015.

» A vulnerability assessment was conducted for the wildfire hazard and it now directly follows the hazard
profile. To determine exposure, a spatial analysis was conducted using the NJFFS Fuel Hazard Area
guidelines.

5.4.9.1 Profile

Hazard Description

A wildland fire can be defined as any non-structural fire that occurs in the wildland. Three distinct types of
wildland fires have been defined and include: naturally occurring wildfire, human-caused wildfire, and
prescribed fire. Many of these are highly destructive and can be difficult to control. They occur in forested,
semi-forested, or less developed areas. Wildland fires can be caused by lightning, human carelessness, and
arson. Most frequently, wildland fires in the State of New Jersey are caused by humans. Wildfires result in the
uncontrolled destruction of forests, brush, field crops, grassands, real estate, and persona property, and have
secondary impacts on other hazards such as flooding, by removing vegetation and destroying watersheds.

Wildfires can increase the probability of other natural disasters, specifically floods and mudflows. Wildfires,
particular large-scale fires, can dramatically alter the terrain and ground conditions, making land already
devastated by fire susceptible to floods. Lands impacted by wildfire increase the risk of flooding and mudflow
in those areas impacted by wildfire. Normally, vegetation absorbs rainfall, reducing runoff. However, wildfires
leave the ground charred, barren, and unable to absorb water; thus, creating conditions perfect for flash flooding
and mudflows. Flood risk in these impacted areas remain significantly higher until vegetation isrestored, which
can take up to five years after awildfire (FEMA 2013).

Flooding after awildfire is often more severe, as debris and ash left from the fire can form mudflows. During
and after arain event, as water moves across charred and denuded ground, it can also pick up soil and sediment
and carry it in a stream of floodwaters. These mudflows have the potential to cause significant damage to
impacted areas. Areas directly affected by fires and those located below or downstream of burn areas are most
at risk for flooding (FEMA 2013). For detailed information regarding flooding, see Section 5.4.4 (Hood).

The height of wildland fire season in New Jersey is typicaly in spring (March through May) and culminatesin
early May, corresponding with the driest live fuel moisture periods of the year. Although the spring months are
the most severe, the summer and fall months may also experience extensive firesin the state. While the spring
season is historically the period in which wildfire danger is the highest, wildland fires can occur every month of
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the year. Drought, snow pack, and local weather conditions can expand the length of the fire season. The early
and late shoulders of the fire season usually are associated with human-caused fires. Lightning generaly isthe
cause of most fires in the peak season.

In the State of New Jersey, each year, an average of 1,500 wildfires damage or destroy 7,000 acres of the state’s
forests. Wildfires not only damage woodlands, but threaten homeowners who live within or adjacent to forest
environments. From January 1, 2015, to September 14, 2015, there were 814 wildfiresin New Jersey that burned
2,563.5 acres. In contrast, during this same period in 2014, the State experienced 757 fires, which burned 6,433
acres (NJFFS 2015).

Fire Ecology and Wildfire Behavior

The*“wildfire behavior triangle” illustrates how three primary
factors influence wildfire behavior: fuel, topography, and
weather. Each point of the triangle represents one of the three
factors; the sides represent the interplay between the factors.
For example, drier and warmer weather combined with dense
fuel loads and steeper slopes will cause more hazardous fires
than light fuels on flat ground.

A fire needs al of the following three elements in the right
combination to start and grow: a heat source, fuel, and
oxygen. The growth of the fire primarily depends on the
characteristics of available fuel, weather conditions, and terrain. Climate change is also considered a potential
source of influence. These four factors are described below:

e Fuel

0 Lighter fuels such as grasses, leaves, and needles quickly expel moisture and burn rapidly, while
heavier fuels such as tree branches, logs, and trunks take more time to warm and ignite.

0 Snagsand hazard trees—especially those that are diseased, dying, or dead—are quickly engulfed and
alow firesto spread quickly.

e Weather

0 Strong winds within the vicinity of the flames produce extreme fire conditions. Of particular
concern are wind events that potentially persist for longer periods of time, or ones with significant
wind speeds, which can sustain and quickly promote the spread of fire through movement of embers
or exposure within tree crowns.

o0 Spring and summer months, which can experience drought-like conditions extending beyond the
normal season, also expand the average fire season. Likewise, the passage of a dry, cold front
through the region can result in a sudden increase in wind speeds and a change in wind direction
affecting fire spread.

0 Thunderstorm activity, which typically begins with wet storms, turns dry with little or no
precipitation reaching the ground as the seasons progress.

e Terrain

0 Regional and local topography influence the amount and moisture of fuel.

0 Barrierssuch as highways and lakes can affect the spread of fire.

o Elevation and dope of landforms affect fire spread; flames move more easily uphill than downhill.

e Changesto Environment

0 Without an increase in summer precipitation (greater than any predicted by climate models), areas

susceptible to future burning are very likely to increase.
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0 Infestation from insects is aso of concern as it may impact forest health. Potential insect
populations may increase with warmer temperatures as a result of warmer temperatures. Infested,
stressed trees increase the fuel load.

0 Tree species composition will change as species respond uniquely to a changing climate.

o Wildfires cause both short-term and long-term losses. Short-term losses can include destruction of
timber, wildlife habitat, scenic vistas, and watersheds. Long-term effects include smaller timber
harvests, reduced accessto affected recreational areas, and the destruction of cultural and economic
resources and community infrastructure.

NJFFS, adivision of NJDEP, is responsible for protecting the 3.15 million acres of public and private wildland
in the state. NJFFS is under the direction of the state fire warden and is headquartered in Trenton. NJFFS has
85 full-time employees that provide an array of services including staffing the state’s 21 fire towers, which are
operational during the months of March, April, May, October, and November.

Location

The NJFFS is broken up into three divisions (A, B, C). Each division is responsible for responding to wildfire
events within their boundaries. Warren County is located in Division A. All of Warren County is susceptible
to wildfire and they can occur anywhere in the County. Additionally, a portion of Warren County is located
within the New Jersey Highlands Regions (New Jersey Highlands). The New Jersey Highlands is an area of
859,358 acres located in northwest New Jersey and includes 88 municipalities and parts of seven counties
(Bergen, Hunterdon, Morris, Passaic, Somerset, Sussex, and Warren). The New Jersey Highlands Region serves
as a significant green belt along the eastern coast. Forests comprise 47% of the Highland's landscape and is
predominately hardwood forests, which provides a fuel hazard for wildfires.

NJFFS has developed Wildfire Fuel Hazard data for the state based upon NJDEP's 2002 Land Use/Land Cover
(LU/LC) datasets and NJDEP's 2002 10-meter Digital Elevation Grid datasets. NJFFS took the NJDEP Modified
Anderson LU/LC Classification System 2002 and assigned Wildfire Fuel Hazard rankings to it. NJFFS used
NJDEP's 2002 10-meter Digital Elevation Grids and calculated areas of 30% or greater dope throughout New
Jersey. For areas of Wildfire Fuel Hazard with a ranking of 1 to 4 (i.e. “Low” to “Very High”) that were
coincident with areas of 30% or greater slope, the Wildfire Fuel Hazard Ranking was increased by one value
(i.e. “Low” was increased to “Moderate”, “Moderate” to “High”, etc.). For areas of Wildfire Fuel Hazard with
aranking of 0, and 5 through 8, the Wildfire Fuel Hazard ranking remained the same. Once the LU/LC was
coded according to the Wildfire Fuel Hazard, taking into account 30% or greater slopes, the data were divided
by county. This project for Warren County was completed in May 2009. Figure 5.4.10-1 and Figure 5.4.10-2
illustrate the wildfire fuel hazard and wildfire risk for Warren County. For details of these figures, please refer
to: http://www.state.nj.us/dep/parksandforests/fire/wildfire_hazard mitigation.htm. A mgjority of the county
has low fuel hazard and low risk. Every municipality in Warren County has at least a small portion of the
community located within the high to extreme risk area, with Hardwick Township having largest percentage of
land within the high to extreme risk area (17.1%). Table 5.4.10-1 indicates the amount of land in each of the
wildfire fuel hazard ranking zones for Warren County. Table 5.4.10-2 explains the approximate area in the
NJFFSrisk areasin the County.
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Table 5.4.10-1. Approximate Area in the Wildfire Fuel Hazard Ranking Zones in Warren County

‘ Area
Hazard Area (Square Miles)
Extreme 10.5

Very High 9.5

High 12.7
Moderate 66.8

Low 1375

Source:  NJFFS 2015

Table 5.4.10-2. Approximate Area in Wildfire Fuel Hazard Ranking Zones in Warren County

Total Area New Jersey Forest Fire Service Risk Areas

(Square Low to % in Hazard High to % in Hazard
Municipality Miles) Moderate Area Extreme Area

Allamuchy Township 20.3 138 68.1% 14 7.0%
AlphaBorough 1.7 0.2 12.4% 0.1 7.4%
Town of Belvidere 14 0.6 38.8% 0.1 3.7%
Blairstown Township 30.8 20.0 64.9% 34 11.1%
Franklin Township 23.6 10.0 42.4% 12 5.2%
Frelinghuysen Township 238 144 60.6% 3.0 12.7%
Greenwich Township 10.5 3.0 28.3% 0.5 4.4%
Town of Hackettstown 3.7 13 34.0% 0.3 7.3%
Hardwick Township 38.1 27.8 72.9% 6.5 17.1%
Harmony Township 238 10.6 44.6% 17 7.3%
Hope Township 18.3 104 56.8% 21 11.5%
Independence Township 20.0 14.8 74.3% 15 7.5%
Knowlton Township 249 145 58.2% 31 12.3%
Liberty Township 11.9 9.2 77.0% 0.8 7.1%
Lopatcong Township 7.3 25 34.3% 0.4 4.9%
Mansfield Township 29.7 18.0 60.6% 1.9 6.5%
Oxford Township 6.1 37 60.5% 0.5 8.0%
Town of Phillipsburg 32 0.6 20.0% 0.2 6.6%
Pohatcong Township 134 4.7 35.0% 1.0 7.4%
Washington Borough 2.0 0.6 29.4% 0.0 1.4%
Washington Township 18.0 9.0 49.9% 12 6.5%
White Township 27.3 14.7 53.9% 18 6.5%
Warren County (Total) 359.6 204.2 56.8% 32.7 9.1%

Source:  NJFFS 2015
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Figure 5.4.10 -1. Wildfire Fuel Hazard for Warren County

Source:  New Jersey Forest Fire Service 2010
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Figure 5.4.10-2. Wildfire Risk for Warren County

Source:  New Jersey Forest Fire Service 2010
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Extent

The extent (that is, magnitude or severity) of wildfires depends on weather and human activity. NJFFS usestwo
indices to measure and monitor dryness of forest fuels and the possibility of fire ignitions becoming wildfires.
Theseindicesincludethe National Fire Danger Rating System’s (NFDRS) Buildup Index (BUI), and the K eetch-
Byram Drought Index (KBDI). Both are used for fire preparedness planning, which includes the following:
campfire and burning restrictions, fire patrol assignments, fire lookout tower staffing, and readiness status for
both observation and firefighting aircraft (NJFFS 2015).

The Buildup Index (BUI) is a number that reflects the combined cumulative effects of daily drying and
precipitation in fuels with a 10-day time lag constant. The BUI can represent three to four inches of compacted
litter or can represent up to six inches or more of loose litter (North Carolina Forest Service 2009).

The K eetch-Byram Drought Index (KBDI) isadrought index designed for fire potential assessment as defined
by the U.S. Forest Service (USFS). It is a number representing the net effect of evapotranspiration and
precipitation in producing cumulative moisture deficiency in deep duff and upper soil layers. It is a continuous
index, relating to the flammability of organic material in the ground. The KBDI attempts to measure the amount
of precipitation necessary to return the soil to full field capacity. It is a closed system ranging from O to 800
units and represents amoisture regime from 0 to 8 inches of water through the soil layer. Zero isthe point of no
moisture deficiency and 800 is the maximum drought that is possible. At any point along the scale, the index
number indicates the amount of net rainfall that is required to reduce the index to 0, or saturation (USFS-
Wildland Fire Assessment System [WFAS] 2015; Florida Forest Service N.D.).

Additionally, the NFDRS is used to provide a measure of the relative seriousness of burning conditions and
threat of fire throughout the United States. It allows fire managers to estimate the day’ s fire danger for a given
area. The NFDRS uses a five color-coded system to help the public understand fire potential; this color scale
has been adapted dlightly for NJFFS purposes. The NFDRS (with the NJFFS color scheme) is as follows:

Table 5.4.10-3. Fire Danger Rating and Color Code

Fire Danger Rating
and Color Code Description

Fuelsdo not ignite readily from small firebrands although amore intense heat source, such aslightning,
may start firesin duff or punky wood. Firesin open cured grasslands may burn freely afew hours after
rain, but woods fires spread slowly by creeping or smoldering, and burn in irregular fingers. There is
little danger of spotting.

Fires can start from most accidental causes, but with the exception of lightning firesin some areas, the
number of starts is generally low. Firesin open-cured grasslands will burn briskly and spread rapidly
onwindy days. Timber fires spread slowly to moderately fast. The averagefireis of moderateintensity,
although heavy concentrations of fuel, especialy draped fuel, may burn hot. Short-distance spotting
may occur, but is not persistent. Fires are not likely to become serious and control isrelatively easy.

All fine dead fuels ignite readily and fires start easily from most causes. Unattended brush and
campfires are likely to escape. Fires spread rapidly and short-distance spotting is common. High-
intensity burning may develop on slopes or in concentrations of fine fuels. Fires may become serious
and their control difficult unless they are attacked successfully while small.

Fires start easily from al causes and, immediately after ignition, spread rapidly and increase quickly
in intensity. Spot fires are a constant danger. Fires burning in light fuels may quickly develop high-
intensity characteristics such as long-distance spotting and fire whirlwinds when they burn into heavier
fuels.

Fires start quickly, spread furiously, and burn intensely. All fires are potentially serious.
Development into high-intensity burning will usually be faster and occur from smaller firesthan in
the very high fire danger class. Direct attack is rarely possible and may be dangerous except
immediately after ignition. Fires that develop headway in heavy slash (trunks, branches, and tree
tops) or in conifer stands may be unmanageable while the extreme burning condition lasts. Under

High (H)
(Yellow)

DMA 2000 Hazard Mitigation HMP update - Warren County, New Jersey 5.4.9-4
TE| wmonTH 2016




Section 5.4.10: Risk Assessment - Wildfire

Fire Danger Rating
and Color Code Description

these conditions the only effective and safe control action is on the flanks until the weather changes
or the fuel supply lessens.

Source: NJFFS 2015, WFAS 2015

Previous Occurrences and Losses

Many sources provided wildfire information regarding previous occurrences and |osses associated with wildfire
throughout New Jersey and Warren County. With so many sourcesreviewed for the purpose of thisHMP Update,
loss and impact information for many events could vary depending on the source. Therefore, the accuracy of
monetary figures discussed is based only on the available information identified during research for this HMP
update.

Between 1954 and 2015, New Jersey was included in two FEMA fire management assistance (FMA)
declarations. Generally, these disasters cover awide range of the State; therefore, the disaster may haveimpacted
many counties. Warren County was not included in either FEMA FMA declaration, and both declarations
occurred prior to 2008 (see Table 5.4.10-1). For events prior to 2008, please refer to the 2011 Warren County
HMP.

Table 5.4.9-1. FEMA DR and EM Declarations Since 2008 for Wildfire Events in Warren County

FEMA Declaration
Number Date(s) of Event Event Type Location
No DR or EM Declarations were recorded for Warren County in this time period.
Source: FEMA 2015

Probability of Future Occurrences

Estimating the approximate number of wildfiresto occur in Warren County isdifficult to predict in aprobabilistic
manner. Thisis because a number of variable factors impact the potential for afire to occur and because some
conditions (for example, ongoing land use development patterns, location, fuel sources, and construction sites)
exert increasing pressure on the WUI zone. Based on available data, urban fires and wildfires will continue to
present arisk to Warren County. Given the numerous factors that can impact urban fire and wildfire potential,
the likelihood of a fire event starting and sustaining itself should be gauged by professional fire managerson a
daily basis. Although a definite prediction of future wildfire events cannot be noted, an analysis of the frequency
of past occurrences can give professionals a rough guide as to how many potential events may occur each year
if current trends continue. The table below shows the probable frequency of future wildfires impacting the
County.

Table 5.4.9-2. Probability of Future Occurrence of Wildfire Events

Number of Probability of
Occurrences Recurrence event % Chance of

Between REVN § Interval Occurring in Occurring in
Hazard Type 1950 and 2015 Occurrence (in years) Any Given Year | Any Given Year

Wildfire 7 0.11 9.43 0.11 10.61

Source: NOAA-NCDC 2014

In Section 5.3, the identified hazards of concern for Warren County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for ranking hazards. Based on historical records and input
from the Planning Committee, the probability of occurrence for wildfire in the County is considered ‘ frequent’
(likely to occur within 25 years, as presented in Table 5.3-3).
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Climate Change Impacts

A gradual change intemperatureswill alter the growing environment of many tree species throughout the United
States and New Jersey, reducing the growth of some trees and increasing the growth of others. Tree growth and
regeneration may be affected more by extreme weather events and climatic conditions than by gradual changes
in temperature or precipitation. Warmer temperatures may lead to longer dry seasons and multi-year droughts,
creating triggers for wildfires, insects, and invasive species. Increased temperature and change in precipitation
will also affect fuel moisture during wildfire season and the length of time during whilewildfires can burn during
agiven year (U.S. Department of Agriculture [USDA] 2012). Climate change may aso increase the frequency
of lightning flashes. A warmer atmosphere holds more moisture which is one of the key items for triggering a
lightning strike. Lightning strikes cause approximately half the wildfiresin the United States. If the frequency
of lightning strikes increases, the potential for wildfires from these strikes also increases (Lee 2014). Wildfire
incidents are predicted to increase throughout the United States dueto climate change, causing at least adoubling
of areas burned within the next century (USDA 2012).

By the 2020s, the average annual temperature in New Jersey is projected to increase by 1.5°F to 3°F above the
statewide baseline (1971 to 2000), which was 52.7°F. By 2050, the temperature is projected to increase 3°F to
5°F (Sustainable Jersey Climate Change Adaptation Task Force 2013). As for precipitation, Northern New
Jersey’s 1971-2000 precipitation average was over five inches (12%) greater than the average from 1895-1970
(Office of New Jersey State Climatologist). Average annual precipitation is projected to increase in the region
up to 10% by the 2020s and up to 15% by the 2050s. Most of the additional precipitation is expected to come
during the winter months (New Y ork City Panel on Climate Change [NPCC] 2013).

As stated above, according to the temperature projections for Northern New Jersey, including Warren County,
this area can expect warmer and drier conditions which may increase the frequency and intensity of wildfires.
Higher temperatures are expected to increase the amount of moisture that evaporates from land and water. These
changes have the potential to lead to more frequent and severe droughts, which, in turn, increases the likelihood
of wildfires (U.S. EPA 2014; Northern Arizona University 2012).
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5.4.9.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard
area. For the wildfire hazard, the portions of Warren County in the NJFFS Wildfire Fuel Hazard “ extreme’,
‘very high’ and ‘high’ areas are identified asthe wildfire hazard area. The following text evaluates and estimates
the potential impact of the wildfire hazard on the County including:

o Overview of vulnerability

e Dataand methodology used for the evaluation

e Impact on: (1) life, health and safety of residents, (2) genera building stock, (3) critical facilities, (4)
economy, and (5) future growth and devel opment

o Effect of climate change on vulnerability

e Change of vulnerability as compared to that presented in the 2011 Warren County HMP

e Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

Wildfire hazards can impact significant areas of land, as evidenced by wildfires throughout New Jersey and
United States over the past several years. Firein urban areas hasthe potential for great damage to infrastructure,
loss of life, and strain on lifelines and emergency responders because of the high density of population and
structuresthat can beimpacted in these areas. Wildfire, however can spread quickly, become ahuge fire complex
consisting of thousands of acres, and present greater challenges for alocating resources, defending isolated
structures, and coordinating multi-jurisdictional response. If a wildfire occurs at a WUI, it can also cause an
urban fire and in this case has the potential for great damage to infrastructure, loss of life, and strain on lifelines
and emergency responders because of the high density of population and structures that can be impacted in these
aress.

Potential losses from wildfire include human life, structures and other improvements, and natural resources.
Given the immediate response times to reported wildfires, the likelihood of injuries and casualties is minimal.
Smoke and air pollution from wildfires can be a health hazard, especialy for sensitive populations including
children, the elderly, and those with respiratory and cardiovascular diseases. Wildfire may aso threaten the
health and safety of those fighting the fires. First responders are exposed to the dangers from the initial incident
and after-effects from smoke inhalation and heat stroke. In addition, wildfire can lead to ancillary impacts such
as landslides in steep ravine areas and flooding caused by the impacts of silt in local watersheds.

Data and Methodology

The NJFFS uses Wildfire Fuel Hazard data to assign wildfire fuel hazard rankings across the State. This data,
developed in 2009, is based upon NJDEP's 2002 Land Use/Land Cover datasets and NJDEP's 2002 10-meter
Digita Elevation Grid datasets. Figure 5.4.10-1 presented earlier in this section illustrates the defined wildfire
fuel hazard rankings for Warren County. For the wildfire hazard, the NJFFS Wildfire Fuel Hazard “extreme’,
‘very high’ and ‘high’ areas are identified as the wildfire hazard area. The statistics in the ‘moderate’ to ‘low’
areas are also reported below.

To determine vulnerability, a spatial analysis was conducted using the NJFFS Fuel Hazard Area guidelines.
When the analysis determined the hazard area would impact an areain ajurisdiction, or the location of critical
facilities, these locations were deemed vulnerable to the hazard. The limitations of this analysis are recognized,
and as such the analysisis only used to provide a general estimate.
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Impact on Life, Health and Safety

Asdemonstrated by historic wildfire eventsin New Jersey and other parts of the country, potential lossesinclude
impacts to human health and life of residents and responders, structures, infrastructure and natural resources. In
addition, wildfire events can have major economic impacts on a community from the initial loss of structures
and the subsequent loss of revenue from destroyed business and decrease in tourism. The most vulnerable
populations include emergency responders and those within a short distance of the interface between the built
environment and the wildland environment.

Wildfires can cost thousands of taxpayer dollarsto suppress and control and involve hundreds of operating hours
on fire apparatus and thousands of volunteer man hours from the volunteer firefighters. There are also many
direct and indirect coststo local businesses that excuse volunteers from work to fight these fires.

As away to estimate the County’s population vulnerable to the wildfire hazard, the population located within
the NJFFS hazard areas were overlaid upon the 2010 Census population data (U.S. Census, 2010). The Census
blocks with their center within the extreme/very high/high hazard area were used to calculate the estimated
population exposed to the wildfire hazard. Population located in the moderate and low zones are reported as
well. Table 5.4.10-4 summarizes the estimated population exposed by municipality.

Based on the analysis, an estimated 4,492 people, or 4.1% of the County’s population, is located in the
extreme/very high/high hazard area. Overall, the Township of Blairstown, Township of Lopatcong and
Township of Liberty have the greatest number of individualslocated in the extreme/very high/high hazard areas.

Table 5.4.10-4. Estimated Vulnerable Population

Estimated Population Exposed

US. Census Extreme, Very
2010 High % of Total Moderate % of Total
Municipality Population and High Exposed and Low Exposed

Allamuchy Township 4,323 48 1.1% 2,712 62.7%
AlphaBorough 2,369 0 0.0% 41 1.7%
Town of Belvidere 2,681 0 0.0% 529 19.7%
Blairstown Township 5,967 626 10.5% 4,138 69.3%
Franklin Township 3,176 29 <1% 1,850 58.2%
Frelinghuysen Township 2,230 193 8.7% 1541 69.1%
Greenwich Township 5,712 78 1.4% 2,019 35.3%
Town of Hackettstown 9,724 391 4.0% 1,159 11.9%
Hardwick Township 1,696 67 4.0% 1,523 89.8%
Harmony Township 2,667 125 4.7% 1,262 47.3%
Hope Township 1,952 134 6.9% 996 51.0%
Independence Township 5,662 0 0.0% 4,247 75.0%
Knowlton Township 3,055 287 9.4% 1,427 46.7%
Liberty Township 2,942 484 16.5% 1,866 63.4%
Lopatcong Township 8,014 515 6.4% 403 5.0%
Mansfield Township 7,725 273 3.5% 2,063 26.7%
Oxford Township 2,514 209 8.3% 1,128 44.9%
Town of Phillipsburg 14,950 370 2.5% 707 4.7%
Pohatcong Township 3,339 9 <1% 865 25.9%
Washington Borough 6,461 0 0.0% 1,145 17.7%
Washington Township 6,651 253 3.8% 3,447 51.8%
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Table 5.4.10-4. Estimated Vulnerable Population

Municipality
White Township

US. Census
2010
Population

4,882

Extreme, Very

High
and High

Estimated Population Exposed

% of Total
Exposed

Moderate
and Low

% of Total
Exposed

Warren County (Total)

108,692

4,492

4.1%

37,413

34.4%

Source: 2010 US Census, NJFFS, 2015

Impact on General Building Stock

The most vulnerable structures to wildfire events are those located within the NJFFS identified extreme/very
high/high fuel hazard areas. Buildings constructed of wood or vinyl siding are generally more likely to be
impacted by the fire hazard than buildings constructed of brick or concrete. To estimate the buildings exposed
to the wildfire hazard, the hazard areas were overlaid upon the custom building inventory in the County. The
improvement value of the structureswith their center in the hazard areaweretotaled. Table5.4.10-5 summarizes
the estimated building stock inventory exposed by municipality. The limitations of this analysis are recognized,
and as such the analysisis only used to provide a general estimate.

Table 5.4.10-5. Building Stock Improvement Value Located in Wildfire Fuel Hazard Ranking Zones

Total
Improvement
Value (Structure

Extreme,
Very High

Total Improved Value

% of Total

Moderate and

Low

% of Total

Municipality

and Contents)

and High

Exposed

Exposed

Allamuchy Township $574,053,576 $18,486,880 3.2% $157,438,118 27.4%
AlphaBorough $236,072,450 $3,175,000 1.3% $3,012,000 1.3%
Town of Belvidere $209,054,947 $0 0.0% $15,141,700 7.2%
Blairstown Township $807,547,354 $35,430,250 4.4% $534,487,552 66.2%
Franklin Township $415,854,060 $12,394,200 3.0% $219,957,130 52.9%
Frelinghuysen Township $252,323,156 $15,256,920 6.0% $165,988,940 65.8%
Greenwich Township $750,770,857 $13,529,180 1.8% $220,267,060 29.3%
Town of Hackettstown $1,247,857,965 $39,960,650 3.2% $101,561,400 8.1%
Hardwick Township $153,007,915 $14,324,680 9.4% $119,248,805 77.9%
Harmony Township $676,378,320 $5,474,800 <1% $207,896,910 30.7%
Hope Township $205,702,714 $9,356,900 4.5% $122,896,538 59.7%
Independence Township $560,375,450 $13,633,660 2.4% $235,909,110 42.1%
Knowlton Township $262,813,660 $15,233,500 5.8% $161,940,090 61.6%
Liberty Township $260,689,768 $6,417,180 2.5% $156,355,510 60.0%
Lopatcong Township $909,010,868 $14,643,650 1.6% $80,078,912 8.8%
Mansfield Township $672,728,060 $42,043,480 6.2% $171,259,430 25.5%
Oxford Township $237,608,650 $2,642,576 1.1% $55,789,004 23.5%
Town of Phillipsburg $1,247,361,388 $416,250 <1% $121,834,300 9.8%
Pohatcong Township $367,147,487 $1,906,350 <1% $40,935,290 11.1%
Washington Borough $466,064,438 $1,267,600 <1% $34,388,960 7.4%
Washington Township $792,836,226 $43,801,538 5.5% $291,142,849 36.7%
White Township $545,361,196 $25,009,750 4.6% $210,437,990 38.6%
Warren County (Total) $11,850,620,504 | $334,404,994 2.8% $3,427,967,598 28.9%
Source: Warren County; NJ Department of the Treasury, 2015; NJFFS 2015
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Section 5.4.10: Risk Assessment - Wildfire

Impact on Critical Facilities

It isrecognized that a number of critical facilities are located in the wildfire hazard area, and are also vulnerable
to thethreat of wildfire. Many of these facilities are thelocations for vulnerable populations (i.e., schools, senior
facilities) and responding agencies to wildfire events (i.e., fire, police). Table 5.4.10-6 and 5.4.10-7 summarize
the critical facilities located within the wildfire fuel hazard ranking zones by jurisdiction.

Table 5.4.10-6. Facilities in Extreme, Very High, or High Wildfire Fuel Hazard Ranking Zones in
Warren County

Facility Types

Wastewater
Treatment Facility

Municipality
Allamuchy Township

AlphaBorough

Town of Belvidere

Blairstown Township

Franklin Township

Frelinghuysen Township

Greenwich Township

Town of Hackettstown
Hardwick Township
Harmony Township

Hope Township

Independence Township

Knowlton Township

Liberty Township

Lopatcong Township
Mansfield Township
Oxford Township
Town of Phillipsburg
Pohatcong Township
Washington Borough
Washington Township
White Township

Warren County (Total)
Source:  NJFFS 2015; Warren County 2015
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Section 5.4.10: Risk Assessment - Wildfire

Table 5.4.10-7. Facilities in Moderate and Low Wildfire Fuel Hazard Ranking Zones in Warren County

Facility Types

Communication
Operation Center
Treatment Facility

Emergency
Wastewater

Municipality

Allamuchy Township

AlphaBorough

Town of Belvidere

Blairstown Township

Franklin Township
Frelinghuysen
Township

Greenwich Township

Town of
Hackettstown

Hardwick Township
Harmony Township

Hope Township

Independence
Township

Knowlton Township

Liberty Township

Lopatcong Township
Mansfield Township
Oxford Township

Town of Phillipsburg
Pohatcong Township
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Washington Borough
Washington
Township
White Township
Warren County
(Total) 4 | 14 16
Source:  NJFFS 2015; Warren County 2015
Note: DPW - Department of Public Works
EMS - Emergency Medical Services
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Section 5.4.10: Risk Assessment - Wildfire

Impact on Economy

Wildfire events can have major economic impacts on a community from the initial loss of structures and the
subsequent loss of revenue from destroyed business and decrease in tourism. Wildfires can cost thousands of
taxpayer dollarsto suppress and control and involve hundreds of operating hours on fire apparatus and thousands
of volunteer man hours from the volunteer firefighters. There are also many direct and indirect costs to local
businesses that excuse volunteers from working to fight these fires.

Future Growth and Development

Areas targeted for potential future growth and development in the next five years have been identified across
Warren County at the municipal level. Refer to the jurisdictional annexes in Volume Il of this HMP. It is
anticipated that any new development and new residentsin the extreme, very high or high fuel hazard areas will
be exposed to the wildfire hazard (refer to Figure 5.4.10-3 bel ow).

Effect of Climate Change on Vulnerability

According to the U.S. Fire Service (USFS), climate change will likely alter the atmospheric patterns that affect
fire weather. Changes in fire patterns will, in turn, impact carbon cycling, forest structure, and species
composition. Climate change associated with elevated greenhouse gas concentrations may create an atmospheric
and fuel environment that is more conductive to large, severe fires (USFS, 2011). Under a changing climate,
wildfires are expected to increase by 50% across the U.S. (USFS, 2013).

Fire interacts with climate and vegetation (fuel) in predictable ways. Understanding the climate/fire/vegetation
interactionsis essential for addressing issues associated with climate change that include:

e Effectsonregiona circulation and other atmospheric patterns that affect fire weather

e Effects of changing fire regimes on the carbon cycle, forest structure, and species composition, and

e Complications from land use change, invasive species and an increasing wildland-urban interface
(USFS, 2011).

It is projected that higher summer temperatures will likely increase the high fire risk by 10 to 30-percent. Fire
occurrence and/or area burned could increase across the U.S. due to the increase of lightning activity, the
frequency of surface pressure and associated circulation patterns conductive to surface drying, and fire-weather
conditions, in general, which is conductive to severe wildfires. Warmer temperatures will also increase the
effects of drought and increase the number of days each year with flammable fuels and extending fire seasons
and areas burned (USFS, 2011).

Future changes in fire frequency and severity are difficult to predict. Global and regional climate changes
associated with el evated greenhouse gas concentrations could alter large weather patterns, thereby affecting fire-
weather conducive to extreme fire behavior (USFS, 2011).

Change of Vulnerability

A wildfire exposure analysis was not conducted as part of the 2011 HMP risk assessment. The updated
vulnerability assessment provides a more current exposure analysis for the County.

Additional Data and Next Steps

As the custom building inventory is updated additional building attributes regarding the construction of
structures, such as roofing material, fire detection equipment, structure age, etc. may be incorporated as
available. As stated earlier, buildings constructed of wood or vinyl siding are generally more likely to be
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impacted by the fire hazard than buildings constructed of brick or concrete. The proximity of these building
types to the fuel hazard areas should be identified for further evaluation. Development and availability of such
data would permit a more detailed estimate of potential vulnerabilities, including loss of life and potential

structural damages.
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Figure 5.4.9-3. Potential New Development and Wildfire Fuel Hazard Ranking Zones

Source: NJGWS, Warren County
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