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Dear Friend of New Jersey’s Forests,

Forests are among our state’s most critical natural resources. Forests
cover 40 percent of New Jersey and help to clean our air and water,
provide recreation for our residents and visitors, and are home to
wildlife and rare plant habitat that enrich our natural environment.
New Jerseyans do not just experience their forests in rural or
undeveloped areas, but within our largest cities and throughout our
densest suburbs. These forests reduce stormwater runoff, filter the air
around us, keep us cooler in the summer, and add more beauty to

communities across our state.

New Jersey’s forests are also one of our greatest resources in the fight

against climate change.

[ am pleased to share with you the New Jersey State Forest Action Plan, a document
that presents strategies for how New Jersey will manage its two million acres of forests
over the coming decade. Ten years may seem like a long time to us, but less so in the life
of a tree. This plan is a product of extensive study, engagement with many stakeholders,
and deep experience within forests across New Jersey. This plan explains the challenges
our forests face and the opportunities we will have over the coming decade to maintain
and expand this vital natural resource for the benefit of all New Jerseyans and those well

beyond our borders.

We invite you to join the New Jersey Forest Service in our unending mission to keep

our forests healthy and to share in their wonder.
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ORGANIZATION OF
NEW JERSEY’S 2020
FOREST ACTION PLAN

Guided by the criteria of the Montréal Process,

the NJ SFAP begins with an “Assessment” of New
Jersey’s forest resources. The Assessment section
describes the current status and observed trends of
the state’s forested resource. Topics discussed in this
section range from species of trees and their overall
abundance to the policies that drive our ability to
manage them.

The Strategies section synthesizes research, data,
and professional expertise in a goal-oriented fashion
to provide potential solutions to the larger issues
discussed within the Assessment section through
long-term sustainable management. The strategies
and performance measures outlined follow the

US Forest Service’s National Priorities and the
Cooperative Forestry Assistance Act.

Appendices, located at the end of the Strategies
section, provide additional detailed information

to the reader along with the documentation
required by the US Forest Service. This includes
information such as the assessment of need, a
glossary, a list of stakeholders, as well as a summary
of the stakeholder outreach process the NJ Forest
Service used.

Several key findings noted in the development of
the plan, that transcend ownership boundaries,
programs and affect all trees and forests are
represented in the graphic and points below:

Density: New Jersey’s forests are becoming
increasingly dense. Where appropriate,
silvicultural mechanical thinning will help
reduce stress-induced mortality, fuels and the
risk for catastrophic carbon emissions while
improving health, diversity, and growth of
remaining trees, understory and herbaceous
plants. (Page 112)

Age: The majority of New Jersey’s forests are of
relatively uniform age distribution. Promoting

and managing for various age classes across the

landscape will help the state’s forests to remain

resilient and more diverse. (Page 110)

Species of concern: Various species (tree, plant
or animal), some very important to ecosystem
integrity have declined across the landscape and
will benefit from conservation efforts through
forest management. (Page 121)

Biodiversity: Enhancing biodiversity (i.e.
fragmentation, invasive species, land use
change/disturbance, and climate change) will
be a hallmark of the forest management process
and every effort will be made to reverse or
reduce the deleterious effects of fragmentation,
invasive species and climate change. (Page 166)

FOREST ACTION PLAN 2020 I 7



Climate and carbon: In the face of climate
change, forest density and saltwater intrusion
are two of the greatest challenges to New
Jersey’s forests. The primary climate change
and carbon budget goals for our forests are

to diversify forest carbon resources, promote
resilient ecosystem function, enhance carbon
sequestration, and prevent our forest resources
from becoming a net carbon emitter. Diversity
and density management are critical in
maintaining carbon pools as well as healthy
forests. (Page 145)

Fragmentation and habitat: Connectivity
and continuity are important considerations
in managing forests at a landscape scale.
Landowner succession, education and
sustainable management should be included
for a successful private land management

program. (Page 162)

Damage Causing Agents: Strategies that
use a variety of long-term solutions such

as silviculture, genetics and monitoring, in
conjunction with or in place of traditional
suppression efforts, will be critical. An
integrated approach to managing the state’s
forests for a wide variety of species, structure
and successional stages is crucial to successful
mitigation of damage causing agents.

(Page 152)

INTRODUCTION:

NJ STATE FOREST
ACTION PLAN
AND

NJ FOREST
SERVICE
MISSION
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Located within the New Jersey Department
of Environmental Protection’s Division of
Parks and Forestry, the Forest Service (NJDEP
Forest Service) is the steward of all forests and
trees across the state. Through sustainable
science-based management and conservation
practices, the NJDEP Forest Service promotes
the resilience of New Jersey’s forests and their
interdependent natural systems in the face

of societal needs and a climate crisis that
demands urgent and decisive action.

While forest managers may have previously
looked at forests through a narrow lens
focused on commercial value of timber, New
Jersey embraces a holistic approach to forestry
management that values the multitude of
natural resources services that our forests
provide including habitat and recreational
areas, and ecosystem services such as
contributions to clean air, water, global carbon
cycles, wildfire and flood mitigation.

The 2020 NJ State Forest Action Plan (N]
SFAP) reassesses the state’s forest resources
and provides forest owners, land managers,
and other natural resource professionals with
the ability to make informed decisions about
forest resources across the state.

FOREST RESOURCE
CONDITIONS AND TRENDS

The 2020 Assessment of New Jersey’s
Forest Resources

The 2008 Farm Bill mandates each state forestry
agency to develop a “Statewide Assessment

and Strategies for Forest Resources” document,
collectively referred to as a State Forest Action Plan
(SFAP). These plans are required for each state to
be eligible to receive funding under the authorities
of the Act. The USDA Forest Service, Region 9,
State and Private Forestry has provided guidance
to states developing SFAP’s within this region. The
following section is the Statewide Assessment of
New Jersey’s forest resources, arranged by the seven
criteria recognized under the Montréal process.

FOREST ACTION PLAN 2020 I 9



CRITERION 1.

CONSERVATION OF
BIOLOGICAL DIVERSITY

Area of Total Land, Forest Land,
Reserved Forest Land and
Forest Ownership

Understanding where your forests are located, the
area of forested land, neighboring landowners and the
history of the state serves as an indicator and the basis
of sustainable forest management at a landscape scale.
These components are important for landowners,
taxpayers and other stakeholders to provide

strategic and holistic planning. Accurate insight for
conservation of biological diversity begins with the
amount of forested land within the state and how
much of that land is considered reserved or protected.

Reserved land, by national definition, is land that is
withdrawn by law(s) prohibiting the management of
the land for the production of wood products.
Reserved lands are generally publicly owned and
include areas such as natural monuments or unique
features.

Protected land is less prohibitive than
reserved land, has a lower level of
protection and may only be temporary.
Protected lands could include those
specifically within conservation
programs (Shifley et al., 2016).
Individual states may reserve land for
conservation or preservation using
state defined definitions which may be
more or less restrictive.

Figure 1 indicates the spatial distribution of these
types of land in forested areas across the northern
United States. The amount of forest or reserved and/
or protected forest can be a broad indication of
society’s interest in preserving forested ecosystems

(USDA Forest Service et al., 2003).

Forest ownership is an indicator for conservation of
biological diversity as well. From reserved or protected
land to state to Non-Governmental Organizations
(NGO:s), forest land ownership is a key component
of making well informed decisions about forest
related issues. Not only is the ownership of forest land
important from the state of New Jersey’s perspective,

All forests
I Protected forests
M Reserved forests
M National Forests

Figure 1. Spatial distribution of land covered by forests including reserved, protected and national
forest across Northern States in 2001. (Shifley et al., 2016)
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but regionally as well. This allows for the scaling of
strategic decisions up or down. Figure 2 indicates the
spatial distribution of forest ownership across the mid-
Atlantic region.

Goals and objectives for the management of forested
resources may differ depending on whether land is
publicly or privately owned. The forest ownership
indicator also measures the amount of forest land
under different management designations including
areas designated to protect ecological, cultural and
social values. Protecting forest land from conversion
to urban development is essential to achieving
sustainability of forested resources (USDA Forest
Service et al., 2003).

Forests provide many benefits to the public such

as recreation, natural water filtration/purification,

the removal of carbon dioxide, habitat for wildlife
and are sources of renewable energy and economic
development. In such a densely populated state as
New Jersey, it is critical to maintain forested areas and
to manage them sustainably. Decreases in forest land
cover can affect the amount of overall habitat available
for plant and animal species, as well as the ability for
various forest species to interact with each other.

Forest Ownership
I Corporate (private)

- Family (private)

I Federal (public)

B Local (public)

[ NGO/Conservation (private)
B state (public)

Figure 2. Spatial distribution of forest land ownership across the Mid-Atlantic Region.
(Butler-Leopold et al. 2018)

Figure 3. Distribution of forest land, New Jersey, 1900. (Vermeule et al. 1900)
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The first statewide assessment of forested area
within New Jersey was conducted in 1899 by

C. C. Vermeule. This assessment was reported in
the 1900 Annual Report of the State Geologist for
the year 1899, Report of Forests. By the year 1850,
New Jersey had reached a peak of deforestation,
before stabilizing between 1860 and 1900.

At the time of Vermeule’s assessment in 1899,
(Figure 3) approximately 2,069,819 acres of forest

Distribution of Forest Land

B Forest

[ Nonforest

B water

[ Pinelands boundary

Sources: USDA-FS FIA data,
NJ Pinelands Commission.
Processing note: This map was
produced by linking plot data to
MODIS satellite pixels (250 m)
using gradient nearest neighbor
techniques.

Figure 4. Distribution
of forest land, New
Jersey, 2009.
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Figure 5. Change of forest land acreage over 60 years. (Crocker et al. 2017)
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Although forest land cover
dominates New Jersey and
has remained relatively stable
since the 1970s, this trend is
not expected to continue as
forested land area is under severe
development pressure.

»

land was reported. The 2,069,819 acres of forest
land reported, accounted for nearly half (46%) of
the state’s overall land acreage. By 1986, however,
nearly 428,540 acres of upland forest was converted
to other land uses. During the 26-year period
between 1986 and 2012 there was a 6.9% loss
(113,907 acres) in upland forest in New Jersey
(Lathrop, Bognar & Hasse 2016). Also, during this
time period as upland forest land was lost, urban
land use saw an increase of nearly 29%. Figure 4
illustrates the approximate distribution of forest
land in 2009.

Today, New Jersey’s forests cover approximately
40% of the total land area of the state (1,990,425
acres). Forest land has remained relatively stable
since the 1970s (Figure 5). Although forest land
cover dominates New Jersey and has remained
relatively stable since the 1970s, this trend is not
expected to continue as forested land area is under
severe development pressure. Approximately
247,643 acres of New Jersey’s forest land is
currently under reserved status for increased
protection (Crocker et al. 2017). The Forest Legacy
Program (FLP) also provides a means for protection
of forest land through either the establishment

of easements on private property or through the
purchase of property through the Green Acres
Program.

12 I NEW JERSEY FOREST SERVICE - CRITERION 1



Ownership 2015 NJ Forest Ownership (Acres)

. Federal
In New Jersey, private landowners possess 7%

approximately 950,000 acres of forest land. This
accounts for about 48% of the total amount of
forested land within the state (Crocker et al. 2017).
The state of New Jersey owns the next largest
expanse of forest land at 626,000 acres or 31% of
total forest land. Local municipalities and counties
own 279,353 acres or approximately 14% of New
Jersey’s forests and federal ownership comprises

Private
48%

131,210 acres or approximately 7% of New Jersey’s

Figure 6. Percent ownership of forest land in New Jersey in 2015.

forests. (Figure 6) (Crockeretal. 2017)

There are more than 52,547 acres throughout New In an effort to acquire land, understand and
Jersey certified under the American Tree Farm manage forest and tree resources, ownership and
System (2016) and approximately 15,500 acres location should be known. In New Jersey there
certified under the Forest Stewardship Council are 1,355,035 acres of public open space, not
standards. The American Tree Farm System and the including farmland. Preserved farmland makes
Forest Stewardship Council are two organizations up an acreage of approximately 230,040 acres.
which provide certification to forest owners who State, federal, county and municipal agencies have
manage their forests sustainably. acquired 1,219,953 acres of public open space,

Table 1: County Preserved and Developed Acreages

County ___________ JAcres _____|Preserved Acres* __|Developed Acres

Atlantic 390,814 111,314 67,416
Bergen 153,490 21,932 111,448
Burlington 525,001 184,962 109,484
Camden 145,650 27,076 76,206
Cape May 183,126 81,766 34,151
Cumberland 321,149 105,689 44,814
Essex 83,035 10,313 64,135
Gloucester 215,166 19,293 76,105
Hudson 32,982 3,311 23,840
Hunterdon 202,148 39,831 69,985
Mercer 125,865 27,730 70,934
Middlesex 191,669 22,357 116,429
Monmouth 277,000 49,699 145,390
Morris 296,335 89,585 120,745
Ocean 479,604 161,825 111,882
Passaic 126,467 67,016 47,289
Salem 143,259 29,390 28,056
Somerset 167,774 27,065 89,197
Sussex 307,961 143,645 54,334
Union 67,352 6,306 55,756
Warren 178,386 50,472 40,666
Total 4,614,233 1,280,577 1,558,262

Table 1. New Jersey County acreage and corresponding preserved and developed acreage. (SCORP 2018) *Does not include preserved
farmland and Pinelands and Highlands Development Credits acreage; total preserved land acreage is 1,583,960 acres.

FOREST ACTION PLAN 2020 I 13



of which state government agencies administer
837,230 acres, counties manage 132,334 acres and
municipalities are responsible for 132,836 acres of
parkland; the remaining acreage is administered
and owned by nonprofits and “other” (SCORP
2018). Table 1 outlines the acreage of preserved and
developed land (not including farmland) in each of
the corresponding counties. Nonprofit conservation
organizations have acquired nearly 68,660 acres.
The National Park Service and the United States
Fish and Wildlife Service manages 115,100 acres
across New Jersey.

The New Jersey Highlands Council prepared a land
preservation status report which found that of the
314,796 acres comprising
the Highlands Region,
about 37%, was preserved.
This report also identified
a total of 150,835 acres
potentially available

for development. The
Pinelands Region of New

or more people, whereas urban clusters (UCs) have
at least 2,500 people and less than 50,000 people.

“Rural encompasses all population, housing and
territory not included within an urban area.” In
2010, the urban population for New Jersey was
approximately 8,326,000; this means that by this
definition, more than 94% of the state’s population
is in urban land (the second highest within the
United States behind California) (Nowak and
Greenfield, 2018). “The definition of community,
which includes cities, is based on jurisdictional
or political boundaries delimited by US Census
Bureau definitions of incorporated and designated
places. Community areas may consist of all, some
or no urban land within

¢ I their boundaries. Urban

Using FIA data from 2015, this puts
the average number of acres of

forestland per person in the state of
New Jersey at nearly 0.22 acres.

land is where the highest
concentrations of people
reside; urban/community
is a larger geography that
includes the urban land
plus politically defined

Jersey contains more than
463,000 acres of preserved
open space, 94% of which is in conservation-
oriented management areas such as the Preservation
Area District (SCORP, 2018). Almost 20% of
approved Forest Stewardship Plan sites on privately
owned lands were located in the core of the NJ
Pinelands Commission’s jurisdictional Preservation
Area District between 2015 and 2020.

Forest Land and Population - Acres of
Forest per Person

The US Census Bureau’s definition of urban

areas includes densely developed territory and
encompasses residential, commercial and other
non-residential urban land uses. “An urban area
comprises a densely settled core of census tracts and/
or census blocks that meet minimum population
density requirements, along with adjacent territory
containing non-residential urban land uses as well
as territory with low population density included to
link outlying densely settled territory with densely
settled core.” Urbanized areas (UAs) include 50,000

¥ areas of communities.”

The mid-west and northeast regions are home to
half of the American population (McWilliams,
2018). New Jersey’s total population in 2010 was
approximately 8,799,624, with estimates for 2015
at 8,870,869 and estimates for 2018 at 8,908,520.
Using FIA data from 2015, this puts the average
number of acres of forestland per person in the
state of New Jersey at nearly 0.22 acres. Population
increased by 213,691 from 2010 to 2017 with an
increase of population density by 1,224 persons
per square mile for a total growth rate of 2.4%.

As 0f 2018, New Jersey was still the most densely
populated state in the nation and has been for

approximately the last 60 years (SCORD, 2018).

Urban and Community Land

Several northeastern Atlantic coastal states have

the greatest percent of urban land of all the United
States, especially of those with large populations
and relatively small state land area. These states
include New Jersey, Rhode Island, Massachusetts,
Connecticut and Delaware (Nowak and Greenfield,

14 I NEW JERSEY FOREST SERVICE - CRITERION 1



2018). More than 39% of New Jersey’s state

land area was considered urban land in 2010, an
increase from 36% in 2000 (highest of all States in
both 2000 and 2010). This was the third highest
increase in the United States behind Delaware and
Massachusetts respectively (Nowak and Greenfield,
2018). From 2007 to 2012 the state saw a rate of
4,850 acres of new development per year, a 70%
decrease from the previous five-year rate. For the
first time, however, the percent rate of population
growth had exceeded the percent rate growth of
urban land (Lathrop, Bognar & Hasse 2016). By
2012, more than 31% of New Jersey’s five-million-
acre area had become urbanized.

Urban/community land in New Jersey comprised
about 44.2% of the state land area in 2000 (highest
percent of state land area of all the United States),
an increase from 40.3% in 1990. Although New
Jersey had the highest percent of state land area

of urban/community land in 2010 at more than

45%, New Jersey was not among the top five states
with the greatest percent of urban/community
land growth between 2000 and 2010. In fact,

€ C 1
The projected increase in urban
land between 2010 and 2060 for

New Jersey was estimated at 22.6%,
the fifth highest of all states.

»

neighboring states of Delaware and Maryland
were among the greatest in urban/community land
growth between 2000 and 2010.

In 2020, land in New Jersey was projected to

be more than 44% urban land, as depicted in
Figure 7. This trend is projected to increase to

62% by 2060 (Nowak and Greenfield, 2018). The
projected increase in urban land between 2010 and
2060 for New Jersey was estimated at 22.6%, the
fifth highest of all states. Rhode Island, Delaware,
Connecticut and Massachusetts are the only other
states with a higher projected increase in urban land
than New Jersey.

PERCENT OF FOREST LAND
TO CONVERT TO URBAN

M oto1
I 2to5
[ 6to10
11t020
[ 21to40
B 411050

Figure 7. U.S. non-urban forested land projected to be converted to urban land, 2000-2050. (Nowak and Walton 2005)

FOREST ACTION PLAN 2020 I 15



Topmost common trees found on the streets

of New Jersey (Sanders et al., 2013)

Acer platanoides — Norway maple
Acer rubrum — Red maple

Acer sacchariunum — Silver maple
Acer saccharum — Sugar maple
Gleditsia triacanthos — Honey Locust
Pryus calleryana — Callery pear
Quercus palustris — Pin oak

Quercus rubra — Northern red oak
Tilia cordata — Littleleaf linden
Zelkova serrata — Japanese zelkova

reducing building energy use, reducing atmospheric

carbon dioxide, improving water and air quality,
enhancing human health and well-being, mitigating

issues associated with urbanization such as heat islands,

pollution, runoff and flooding and lowering noise
impacts (Nowak & Greenfield, 2018).

No less important than the greening of New Jersey’s

urban centers is the maintenance and growth of urban

and community forests in our coastal zone. Urban
growth in the Coastal Area Facilities Review Act
(CAFRA) zone increased 6.8% between 2002 and

2012. Annual development in coastal municipalities
occurred at a slightly higher rate than the statewide
average, 0.39% compared to 0.32% from 2007

to 2012 and 1.23% compared to 1.13% in 2002

to 2007 (Lathrop, Bognar & Hasse 2016). While
many of these expanding coastal areas are sensitive to
the impacts of climate change, trees and forests can
help mitigate some of these impacts especially those
associated with runoff and flooding. Figure 8 outlines

The term heat island describes developed areas
that are hotter in temperature than neighboring
rural areas. Heat islands can affect communities
by increasing summertime peak energy demand,
cooling costs, air pollutants, greenhouse gas
emissions, heat related illnesses and mortality and
water pollutants (US EPA, 2019). Urban heat

islands are mitigated by, among other things,
the participation of communities across New Jersey in

2018 through NJUCE

ecosystem services provided by trees and green
spaces. These services include moderating climate,

NJ Urban & Community Forestry Program

FOR
URBAN FOREST
PLANNING &

MANAGEMENT
Av )

2.1

MILLION
IN GRANTS AWARDED

Local governments accredited
by the NJ Urban & Community
Forestry Program are eligible
for grant money.

By the Numbers
Total Population 8,791,894

Residents assisted 7,576,847

Population assisted 86 %

Municipalities with a Community

Forestry Management Plan 224
Municipalities accredited 141
Counties with a Community 38 %

Forestry Management Plan

Counties accredited 24 %

Tree City USA Communities in NJ 160

Residents living in a
Tree City USA Community 46 %

Figure 8. NJ Urban & Community Forestry Program demographics. (NJDEP Annual Report 2018)
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FOREST-TYPE GROUP

Nonforest
B White-red-jack pine
= Spruce-fir
B Oak-hickory
B Elm-ash-cottonwood
B Maple-beech-birch
Aspen-birch
[ Other

Figure 9. Forest-type groups
of northeastern and central
states. (Shifley et al. 2016)

Percent forest land of the most common forest type-groups for Mid-Atlantic Region

Forest-type group Percentage of forest land Percentage of aboveground biomass
1

Oak/hickory 6 Maple 20

Maple/beech/birch 18 Cottonwood/aspen 18

Elm/ash/cottonwood 5 White oak 14

Oak/pine 5 Yellow-poplar 7

Other coniferous 3 Hickory/walnut 6

Other 8 Other 35
Total Acres: 42,800,614 Total short tons: 2,839,611,768

Table 2. Percent forest land of the most common forest type-groups for the Mid-Atlantic region. (McWilliams, 2018)

Forest Type, Size Class, Age Class and The Northeast-Midwest State Foresters Alliance

) _ Service, Eastern Area, have recommended that
Forest type, size class, age class and successional

metrics surrounding age classes and age groups be
stages describe the variability of forest resources

used rather than unreliable data on succession to

within the state. A balance of forest types and address this difficulty (NMSFA FRPC, 2019).

successional stages provides a resource that is
capable of being utilized sustainably for traditional
and nontraditional forest products (USDA Forest
Service, et al. 2003). The number of successional
stages gives an indication of the diversity of

Forest type-groups and forest types can be used to
understand how forest composition varies across the
landscape; forest type-groups consist of multiple,
similar forest types. A variety of forest type-groups
are represented not only across the northeastern
and central United States, Figure 9, but across New
Jersey’s landscape as well (Figure 10). This variety
in forest type-groups showcases the diversity of

species that can be supported across an ecosystem.
However, it is important to note that quantifying
the amount of forest statewide that is present in
each successional stage is notoriously difficult.
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the forest resources throughout the state. Table 2
shows the relative area of forest type-groups across
the state highest to lowest, proportionally. New
Jersey’s forests contrast greatly from north to south,
characterized generally by oak types in the north
with increasing frequency of pine types in the
south. Oak-hickory forests are the most dominant
forest type group in New Jersey (Crocker, Barnett,
et al. 2017). This forest type-group also extensively
covers the eastern broadleaf province (Cleland, et al.
2007). In northern New Jersey, forest composition
is dominated by mixed oak and hickory species
along with northern hardwoods, white pine, eastern
hemlock and a variety of other species, including
isolated stands of red spruce. In the southern part of
the state, southern yellow pines, such as pitch and
shortleaf and to a lesser extent, Virginia and loblolly,
represent the major forest types. Various oak species,
such as southern red, scarlet, chestnut and white

are also prevalent. In Appendix I, a Forest Type vs
Forest Type-Group table is provided with specifics
of how the two groups correspond.

Forest Type Group

l:l Aspen/Birch Group

- Elm/Ash/Cottonwood Group
l:l Bxatic Softwoods Group
- Loblolly/Shortle af Pine Group
- Maple/Beech/Birch Group
- Qak/Gum/Cypress Group
- OQak/Hickory Group

l:l Oak/Pine Group

l:l Pinyon/Juniper Group
l:l Spruce Fir Group

l:l White/Redack Pine Group

Figure 10. Major forest type-groups of New Jersey Forests. (NJFS, 2019)
forest land by forest type and size class in 2015. (FIA, 2018)
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Figure 11. Area of forest land by forest type and size class in 2015. (FIA 2018)

The two most common tree species in New Jersey,
both by number of trees and volume, are pitch pine
and red maple. Notably, red maple is now the

most numerous tree in the United States (Oswalt

et al. 2019).

Atlantic white-cedar (AWC) is relatively high in
number of trees, yet the AWC forest type covers
less than 30,000 acres statewide (FIA, 2018). This
is most likely related to the growth characteristics
of AWC, which is known to grow at extremely high
densities, resulting in high tree counts even when
covering a relatively small amount of forested area.

In terms of tree volume corresponding with
overstory presence of larger sized trees, five species
of oaks are the most common: northern red oak,
white oak, chestnut oak, black oak and scarlet oak
(FIA, 2018). However, only white oak remains one
of the most abundant oaks in terms of numbers of
trees (FIA, 2018). This indicates that oak species
are becoming less common in smaller size classes,
implicative of regeneration concerns for the oak
genus (Quercus).

The USDA Forest Service, Forest Inventory and
Analysis (FIA) program conducts continuous
inventories of forest resources throughout the
United States. The FIA data in Figure 11 refers to
three different tree size classes: small, medium and
large; small representing trees of sapling or seedling
size, medium representing trees of pole timber size
and large representing trees of sawtimber size. This
figure also shows the area of forest land among New
Jersey’s six most widespread forest types within these
various size classes.
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Forest Type Group by Acres

300,000

250,000

200,000

150,000

100,000

50,000

0

White/red  Loblolly/ Other Oak/pine  Oak/hickory Oak/gum  Elm/ash
jack pine  shortleaf eastern  group group

group  pine group softwoods
group

M Acresin2012 M Acresin2013 [ Acresin 2014

Figure 12. Common forest-type groups from 2012 to 2017 by acres. (FIA, 2018)

The oak/hickory forest type-group has been the
most common forest type-group in New Jersey over
all of the inventory periods from 2012 to 2017, as
indicated in Figure 12. This trend can be found to
continue dating back to 1987 via FIA. This forest
type-group overall makes up approximately 43%
of New Jersey’s forested area. In the mid-Atlantic
region alone, the oak/hickory forest type- group
makes up approximately 61% of forestland

(Table 2), whereas the maple/beech/birch forest
type-group makes up nearly 18% (McWilliams,
2018). The most prevalent taxa in the mid-
Atlantic region includes maple with 20% of total
aboveground biomass and white oak with 14% of
total aboveground biomass.

The oak/hickory forest type-group includes tree
species such as white oak, northern red oak, hickory
species, white ash, walnut, yellow poplar and red
maple. This type-group contains a significant
amount of mast producing species that provide
important forage for wildlife. The loblolly/shortleaf
pine group, which includes the pitch pine type,

- ~ N

Maple/ Aspen/birch  Other
cypress cottonwood beech/birch  group  hardwoods

group group group group

Acresin2015 [ Acresin 2016 [ Acresin 2017

grows primarily in the New Jersey Pinelands within
the southern part of the state and is the second
most widespread forest type-group. Together, the
oak/hickory group and the loblolly/shortleaf pine
group, comprise more than 65% of New Jersey’s
forested lands. Due to their widespread nature, these
groups are particularly important regarding the
character of New Jersey’s forests and the protection
of statewide biodiversity and resilience in the

face of global climate change. However, the oak/
hickory forest type-group faces significant impacts
from insect and disease, economic influence,
change in land management patterns, shifts in
climatic conditions and changes in landowner
values (McWilliams, 2018). This type-group also
faces potential compositional changes due to deer
browse effects on regeneration. This is largely due
to the high palatability and lesser shade tolerance
of species in this forest type-group. In fact, this
forest type-group has the most forest land under
browse stress. The most prevalent taxa in the mid-
Atlantic region includes maple with 20% of total
aboveground biomass and white oak with 14% of
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total aboveground biomass. Unlike the oak/hickory
taxas, the maple taxa is less palatable to deer and
more shade tolerant. Maples capitalize on smaller
canopy gaps for regeneration.

Notably, AWC

stands are part of

the oak/gum/cypress
forest type-group.
Estimates from the
NJ Forest Service in
1997 concluded that
approximately 26,100
acres were comprised

9
Although the number of trees
present on the landscape has

been decreasing, the amount of
growing space these trees occupy
has been increasing.

New Jersey’s forests are getting thicker and older.
Currently, New Jersey’s forested lands average
approximately 111 square feet of basal area per acre
and 430 live trees per acre, with a quadratic mean
diameter of approximately 7 inches (FIA, 2018).
Figure 13 illustrates the
trajectory of basal area per
acre (proxy for occupied
growing space) from 1987
to 2018 for the Pinelands
region of New Jersey
exclusively. This trajectory
shows a significant increase
in density to a point where

primarily of AWC
out of a total 41,700
acres that had at least some AWC component.
Pre-European presence of this species has been
estimated at approximately 115,000 acres statewide
(NJES, 1997). AWC is of particular importance to
biodiversity because it provides benefits to a wide
range of plant and animal species, including several
threatened and endangered species (Mylecraine and
Zimmerman, 2003).

9  trees are utilizing as much
growing space as possible
and are competing against each other, inducing
stress and mortality. Currently these levels of density
are far above those recommended for prevention of
southern pine beetle (SPB) at approximately
80 square feet of basal area per acre. Infestation by
SPB across the southern region of the United States
has consistently been linked to areas of significantly
high density of pine, as well as slow individual tree

Density of Average Live Tree Basal Area (ft?) per Acre
on Timberland in Pinelands Counties

__ 140
()

S 120

@

& 100

Q.

g 80

® 60

@

8 40

=

> 20

=

§ 0

3 1987 1999

2008 2013 2018

Year

Figure 13. Average basal area per acre in square feet within counties located in the Pinelands region with SPB BA threshold. (FIA, 2018)
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Figure 14. Trees per acre of 12 species with highest densities on forest land in (A) northern New Jersey and (B) southern New Jersey. Dark bars

represent error bars at 68 percent confidence interval. (Crocker et al. 2017)

growth rates and older forests (Coulson & Klepzig,
2011). These are all forest characteristics of the
southern New Jersey pine resource, where 65%

of our southern pine forest is occupied by high
density pine stands (Crocker et al., 2017). Figure
14 illustrates the highest density tree species by trees
per acre for the northern and southern regions of
New Jersey.

Although the number of trees present on the
landscape has been decreasing, the amount of
growing space these trees occupy has been increasing
(Crocker et al., 2017; Figure 15 and Figure 16).
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This means the number of small and medium Figure 18 illustrates this disparity through forest
diameter trees is decreasing and the number of large stand age classes as well. The amount of forested
diameter trees is increasing. The trend is indicative area with age classes of 81 to 100 years old and
of a decrease in the number of younger trees 100+ years old has increased from 2008 to 2013;
growing in to replace larger trees across New Jersey. meanwhile young and intermediate aged forests
This is further demonstrated through decreases in have declined in area. Historical comparisons of age
the amount of land area covered by forest stands class distribution of forests throughout New Jersey,
averaging in the “small” and “medium” size classes, however, are problematic due to changes in age-class
while land area represented in the “large” stand size definitions (Crocker et al., 2017).

class has been increasing (Figure 17).
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Figure 17. Area of forest land by stand-
size class and inventory year for New
Jersey. (Crocker et al., 2017)

Small diameter Medium diameter Large diameter

Stand-size Class

- 2,000
ol BN
o [ [
5 1,600
c
& 1,400 -
: —
E 1,200
E 1,000 M Mixed age
< 800 - M 0-20 years
T N 21-40 years
‘_E 8o 41-60 years
2 400 M 61-80 years
£ i 81-100 years
= 200
i : I ] - MO0 YEAIS
| T T |
1987 1999 2008 2013
Inventory Year Figure 18. Area of timberland by
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(Crockeretal. 2017)
€ C Many of the changes occurring in New Jersey's
o forests can be attributed to their age and overall
The trend is indicative of a decrease pattern of maturity. Figure 18 indicates that trees in
in the number of younger trees New Jersey forests have gotten larger overall within
L the last 30 or more years. In fact, nearly 70% of
growing in to replace larger trees New Jersey forests were in the large diameter class
across New Jersey. in 2015 (Figure 19). Roughly 15% of New ]CI‘SCY’S
95 forested acres statewide fall within a stand age class

of greater than 100 years old, while roughly 40% of
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the forested acres found within the NJ Sourlands Percent Forest Land Area by Size Class

Region fall within this same stand age class (FIA 100% | I I
[ —— I —

90%
2018). 80% |
70%
60%
50%
40%
30%
20%

Stand-size class and stand-age class are indicators

of forest structural/successional stage. The smallest

Percent Forest Land Area

stand-size class (seedling and sapling or <1” to <5” 10%

0% T
DBH) and the youngest age class (0-20 years old) 1987 1999 2006 2010 2015
are consistent with one another but stands become Dsmall diameter W Medium diameter M Large diameter
progresswely more heterogeneous as they become Figure 19. Percent of forest land by size class. (FIA, 2018)

larger and older. Such mixtures of different aged or
sized trees provide a vertical diversity of vegetation
structure that can enhance habitat conditions for
some species. Managing forest conditions in both
younger and older age classes (and smaller and ”Roughly 15% of New Jersey’s
larger structural stages) to maintain both early and
late successional habitats for a diversity of forest-
associated species may also conserve habitat and within a stand age class of

viable populations of many forest-associated wildlife greater than 100 years old,

species. (Crocker et al., 2017)
while roughly 40% of the
forested acres found within
the NJ Sourlands Region fall
within this same stand age
class (FIA 2018).”

<< |

forested acres statewide fall

b
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Figure 22. Timberland area by region and age class. (Oswalt et al., 2017)
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In 2005, Widmann attributed this trend to many
acres of forest land in the state being abandoned
farmlands that have reverted back to forest since the
1940’s. This is still supported by many researchers
today. The increase in average forest age and the
decrease in the amount of early successional forested
habitat area further support this idea (Shifley et

al. 2016). In fact, most of the urban expansion
across the United States has occurred in forests
(37% in the north) and agricultural land (42%

in the north), indicating potential future declines

in forested area due to fewer acres of abandoned
farmlands reverting to young forest (Shifley et al.,
2016; Figure 21).

Therefore, acreage in young stands will most likely
decrease over time as supported by the nearly
“bell-shaped” distribution of age classes for 2015
centered around the 61-80-year old age class

seen in Figure 20. This distribution is endemic

to northeastern states and lake states within the
United States and can be attributed to land-use
patterns following European settlement as indicated
in Figure 22 (note the broadly “bell shaped” age
class distributions in the corresponding regions).

Woody wetlands 3.3%
Other 1.7%

Herbaceous
wetlands 1.4%

Developed
land
14.7%

Forest land 37%

Agricultural
land 42%

Figure 21. Percent of land by land cover categories converted into urban land for
the northern United States from 1990-2000. (Shifley et al. 2016)

2015 Forest Land Age Class Distribution
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Figure 20. illustrates that overall New Jersey’s forests are relatively even-aged with a mean age within the 61 to 80-year-old age class.
Age class distribution on forest land in 2015 by percent forest land area. (FIA, 2015)
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Latin Name Common Name

Gaylussacia baccata Black Huckleberry

Smilax rotundifolia Greenbriar

Rosa Multiflora Multiflora Rose

Vaccinium angustifolium Lowbush Blueberry

Vaccinium pallidum Blue Ridge blueberry

Clethra alnifolia Sweet Pepper Bush

Berberis thunbergii Japanese Barberry

Gaylussacia frondosa Blue Huckleberry

Lyonia mariana Piedmont Staggerbush

Vaccinium corymbosum Highbush Blueberry

Table 3. Top ten most common understory shrub species. (FIA, 2018)

Shrubs

Understory vegetation is an important component
of forested habitats because it provides both food
and cover for wildlife. Table 3 highlights the top
ten most common understory shrub species in New
Jersey by percent frequency of occurrence on FIA
plots. Native species of huckleberry, greenbrier and
blueberry appear as the most common across the
entire state. Invasive plants are also becoming much
more prevalent within the understories of our forests
and are causing a variety of negative ecological
effects, especially when viewed across New Jersey’s
landscape. The abundance of invasive plants can be
attributed to their high adaptability, the availability
of fragmented and disturbed habitats and the lack
of natural enemies. These
factors allow invasive plant
species to outcompete and
further displace native plant
species. Invasive plants were
found across the state of
New Jersey, with the greatest
abundance in northern New
Jersey (Crocker et al., 2017).
Non-native multiflora rose
and Japanese barberry are
among the top ten most
common shrubs growing

in New Jersey forests.

€ C |
The abundance of invasive plants
can be attributed to their high
adaptability, the availability of
fragmented and disturbed habitats
and the lack of natural enemies.
These factors allow invasive plant
species to outcompete and further
displace native plant species.

state forest inventories on all state-owned parks and
forestry lands on a rotational basis. The collection of
better understory data is an important component
of these inventories, as it provides an understanding
of forest biodiversity, forest health and successional
stages. Landscape level understory sampling can
also be used to narrow focus in certain locations for
full-scale botanical surveys where rare plants may
be present. The combination of these tools, with
the FIA data presented here paint a picture of the
overall pressure by invasive plant species across the
New Jersey landscape.

Extent of Forest Land Conversion,
Fragmentation and Parcelization

When a large portion of contiguous forest land is
lost to new development, the remaining forest land
is often broken up into smaller non-contiguous

or isolated tracts; this is known as fragmentation
(Wilcox and Murphy, 1985). Forest fragmentation
is of growing concern to land managers and
planners throughout the Northeastern United States
for a variety of reasons. It can result in a reduction
of continuous or core forest land and an increase

in edge habitat. The increased noise, light and
human activity near edge habitats may also cause
some species to move further inland, away from
habitat edges. Other
deleterious effects

of fragmentation

can include the loss
of interior wildlife
habitat, possible losses
of species diversity, an
increase of invasive
species (especially
along newly created
forest edges) and a
greater number of
landowners per given
99  area (Honnay et al.,

Since Japanese barberry is
infrequently browsed by deer
and is ultimately less palatable than regenerating
tree species and other shrubs, high deer populations
can contribute to the spread of this non-native plant
(Widmann, 2005). The NJ Forest Service conducts

2005; Crocker et al.,

2017). Fragmentation
also causes changes in habitat connectivity essential
to the migration of animals, preventing movement
of species through wildlife corridors. Habitat issues
that can occur include the lack in establishment
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Figure 23. Average forest patch size, in acres, of New Jersey counties.
(Crocker et al. 2017)

and spread of important native plant species as well.

Additional consequences of forest fragmentation
can include impacts on the integrity of rare plant
populations through the degradation of habitat
conditions and a reduction of overall ecosystem
resiliency which has been linked to the spread of
forest pests and diseases.

The value of large, resilient, connected forested
landscapes for the conservation of biodiversity,
plant and wildlife migration corridors and climate
resiliency is well-documented (Anderson et al,
2016). Effective high-quality land-use conversion
data can serve as an indicator in determining

the amount of fragmentation of land as it moves
from one land use category to another (i.e. forest
land to non-forest land). Most often, this change
in land use is almost always permanent (USDA
Forest Service et al., 2003). Urbanization is a major
cause of fragmentation, particularly when housing
development occurs in or near forest land (Radeloff

et al., 2005).

County
Atlantic
Bergen
Burlington
Camden
Cape May
Cumberland

Gloucester
Hudson
Hunterdon
Middlesex
Monmouth

Passaic

Somerset
Sussex

Warren

To fully understand the effects of forest
fragmentation, the NJ Forest Service monitors and
assesses additional indicators including the spatial
relationships between forested patches, the ability
of plant and animal species to effectively utilize and
travel between patches and the cultural aspects of
forest landownership.

Forest connectivity is the highest in northwestern
and southeastern New Jersey; it remains the
lowest within the New York City/Philadelphia/
Delaware corridor. This raises significant concerns
for habitat continuity along the New York City/
Philadelphia/Delaware corridor, which stretches
from the northeastern portion of the State to the
southwestern portion. In New Jersey, average
forested patch sizes by county ranged from 8 to
153 acres (Figure 23). Large forest patches are
more prevalent in the northwestern portion of the
State, while smaller patches can be found primarily
adjacent to developed locations across the state.
The conversion of forest land to developed land
was found to be highest in Hudson, Bergen and
Essex Counties. In each of these counties, average
patch sizes have decreased by one acre since 2006.

N Forest Low Medium  mHigh Core
Fragment  Integrity  Integrity Integrity ~ Forest

Essex

Mercer

Morris
Ocean

Salem

Union

0 20 40 60 80 100

Forest Land Area (percent)

Figure 24. Forest land area by spatial integrity class of New Jersey counties.
(Crockeretal.,, 2017)
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According to FIA, approximately 55% of New
Jersey’s forestland is considered core forest, 21%

is considered to be high integrity forest, 9% is
considered medium or low integrity and 14%

is considered unconnected or fragmented forest
(Crocker et al., 2017). Figure 24 breaks down forest
integrity class further by New Jersey counties, while
Figure 25 demonstrates how this looks spatially
across the state of New Jersey.

A study by Lathrop, Bognar and Hasse (2016)
further confirms that core forests are located
primarily in the northwest and southeast portions
of the state, with some concentrated core forest
areas located throughout the central portion of the
state. During the 1986 to 2012 study period by
Lathrop, Bognar and Hasse core forest habitat loss
was approximately 135,781 acres or 11.2%. Upland
forest had the greatest number of acres converted
to human altered land use such as urban, barren
or agriculture at a loss of 21,045 acres of forest
from 2007 to 2012 (down from the previous time

period). Agriculture was the next highest conversion
to other land uses including barren, forest and

Spatial Integrity Class
= Core Forest

mm High Integrity

Medium Integri .
= Lo ey urban at 19,438 acres during the 2007 to 2012
B Forest Fragment
9 Nonforest period. However, there has been a steady decline

Figure 25. Spatial distribution of integrity across New Jersey.
(Crockeretal, 2017)

Land-use 2007 Acres 2012 Acres Change in Acreage
‘Agriculture 556045 545818 10227
Barren Land 51,329 47,960 -3,369

Urban Land 1,532,295 1,558,260 25,965

1986 (Acres) 1995 (Acres) 2002 (Acres) 2007* (Acres) 2012 (Acres) 26 year Change 26 yr % change

Agriculture 744,382 652,335 594,696 559,615 545,813 -198,569 -26.70%

Water 783,260 800,610 803,185 811,468 810,437 27,177 3.50%

Barren 57,223 56,698 59,138 52,216 48,826 -8,397 -14.70%

Table 4. Level 1 land use/land cover for 1986, 1995, 2002, 2007 and 2012 time periods. (Lathrop, Bognar & Hasse 2016)
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Figure 26. Distribution of forested land ownership and area across age classes in
New Jersey. (Butler et al., 2016)

in the rate of coastal wetland conversion to urban
land uses (Lathrop, Bognar & Hasse 2016). General
land use changes over the 26-year study period by
Lathrop, Bognar and Hasse (2016) are summarized
in Table 4. Again, there was a significant increase in
the amount of urban land over the study period and
a predominant loss of agricultural land, while forest
land has decreased approximately 6.9% over 26
years. This data is further supported by the land use
changes from the 2018 Statewide Comprehensive
Outdoor Recreation Plan (SCORP) between 2007
and 2012 which can be found in Table 5.

The fragmentation of forests through urban
influence can also degrade watersheds, reduce
wildlife habitat, increase site disturbance and

favor invasion by exotic plant species. Many
wildlife biologists conclude that fragmentation

is a contributing factor in the decline of a variety
of bird and wildlife species as well. Though
fragmentation also favors some wildlife species such
as raccoons, squirrels and white-tailed deer. The
latter are considered habitat generalists, which have
become accustomed to living near humans. Forest
fragmentation can also affect the character of rural
forested areas; unlike owners of large tracts, owners
of small parcels are less likely to manage their
forests in general and/or allow access to

their land for activities such as fishing and hunting
(Widmann, 2005). As New Jersey’s population
increases and land continues to become subdivided
for development of urban and suburban areas,
contiguous forested patch size will continue

to decrease.

The New Jersey State Wildlife Action Plan (SWAP)
cites habitat loss as the great threat to NJ wildlife
with fragmentation a close second. Tools developed
by the NJDEP Division of Fish & Wildlife, such as
Connecting Habitat Across New Jersey (CHAN]J)
and other analyses conducted as part of the SWAP
process, have led to similar conclusions regarding
the importance of forest integrity statewide. The
mission of CHAN] is: “To envision and guide a
landscape strategy that preserves, restores and
maintains habitat connectivity for terrestrial
wildlife across New Jersey, helping to ensure that
healthy populations can persist long into the
future.”

Specifically, Conservation Focal Areas (CFAs) in
landscape regions like the Piedmont, Pinelands and
Skylands areas are identified for their continuity;
€ C
Many wildlife biologists conclude
that fragmentation is a contributing
factor in the decline
of a variety of bird and wildlife
species as well. Though
fragmentation also favors some
wildlife species such as raccoons,
squirrels and white-tailed deer.
The latter are considered habitat
generalists, which have become
accustomed to living near humans.

»

while concerns are raised about connectivity across
more urbanized areas throughout the state. Intense
fragmentation can also impede the migration of
genetic material from one forest population to
another. This is only one of the considerations that
gets weighted when determining priority forested
areas for protection of both interior and forest edge
loving species.
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New Jersey has one the highest percentages of forest
land in public ownership at 52%; approximately
48% of New Jersey’s forests are privately held (FIA,
2015). Family forest owners make up the majority
of the privately held forested landholdings, which
of whom shape much of the New Jersey rural
culture. The average age of family forest owners in
New Jersey is about 60 years old and nearly 44% of
family forest land is held by people who are 65 years
of age or older (Crocker et al., 2017).

A more detailed distribution of forest land
ownership across owner age class is depicted

in Figure 26. Most family forest owners,
approximately 83%, own between 10 to 49 acres
(Crocker et al., 2017). However, 50% of land

€ C 1
Conservation of plant and animal
species therefore serves to protect
the overall health of New Jersey’s
forested ecosystems and tracking
of their abundance (or lack of) can
indicate shifts in biodiversity.

y»

owned by family forest owners is in holdings of

50 acres or more (Crocker et al., 2017). With so
much family forest land being held by an aging
population, there is an ever-growing concern and
uncertainty as to what will happen when this land
changes hands. Taxes can also have a large influence
over forest fragmentation and land use or even
forest management. One of the main concerns of
family forest landowners is the cost of taxes and one
of the leading incentives for forest management is
participation in a tax relief program. It has become
quite evident that tax policies are playing a role in
keeping forested parcels contiguous (Butler et al.,
2016).

Increasing forest fragmentation can also often be
associated with increases in the amount of area
where forests and developed landscapes “interface.”

These landscapes are of particular importance
because they present a special set of risks regarding
wildfire protection. The Wildland-Urban Interface
(WUI) is known as the area where forest land or
wildlands and development or urban land come
together; however, there are variations in the
definition of WUI and how it can be applied.
Firefighting organizations often characterize WUI as
any place where structural and wildland firefighting
tactics must be used in combination for fire
suppression. FIA describes WUI as the zone where
undeveloped wildland vegetation intermingles
with human development (with at least one house
per 40 acres). Housing development which takes
place in the WUI contributes to the effects of
fragmentation and further introduces homes and
structures built within the WUI to significant

risk from wildfire (Radeloff et al., 2005). Forested
WUI areas are steadily growing and are primarily
clustered along forested margins and within core
forest parcels throughout the state, particularly in
the Pine Barrens of southern New Jersey and in the
Highlands of northern New Jersey (Crocker et al.,
2017).

Status of Forest/Woodland
Communities and Associated Species
of Concern

New Jersey’s forests and woodlands provide
significant habitat for a host of species including
animals and vascular plants, mosses, liverworts and
fungi such as mycorrhizae. Assemblages of plants
and animals occur in various patterns across the
state’s landscape, dependent on geographic location
and geologic history. Vegetation communities

form habitats for an array of plant and animal
populations of threatened, endangered and
common status (USDA Forest Service, et al. 2003).
By identifying the conservation status of forest/
woodland communities of special concern and
associated species of concern, such species can be
used as key indicators of biodiversity. Conservation
of plant and animal species therefore serves to
protect the overall health of New Jersey’s forested
ecosystems and tracking of their abundance (or lack
of) can indicate shifts in biodiversity.

30 I NEW JERSEY FOREST SERVICE - CRITERION 1



Native Plant by Type in New Jersey

hrub/
hrub 9%

ine/Liana 2%

Herb/Forbes 46%

Figure 27. Native plants by type in New Jersey. (NJDEP ONLM, 2019)

NJDEP’s Office of Natural Lands Management
(ONLM) maintains a database to monitor and track
rare plant species across New Jersey. Additionally,
NJDEP’s Natural Heritage Program maintains a
catalog of rare ecological communities and takes the
lead in providing reports in response to data requests
on rare species (plant and animal). Examples of
which can be found in Appendix A along with

global and state rarity ranking information.

NatureServe, a network of more than 80 Natural
Heritage Programs in the United States as well as
Conservation Data Centers in Canada, Mexico

and Latin America, works with state ecologists to
describe, classify and track terrestrial ecosystems

on a state, regional and global scale. Ecological
communities or habitats, are often described as

the coarse filter for conservation of biodiversity

to protect a complex of ecological processes and
functions that support individual species. This
coarse filter/fine filter approach, utilizing habitats as
conservation units, can provide protection for suites
of common and at-risk species across the landscape.

The NJ Natural Heritage Program has identified
approximately 2,002 native vascular plants in New
Jersey. Of these native vascular plants 142 are trees,
212 are shrubs/subshrubs, 48 are vines, 1,095 are
forbes/herbs and 505 are graminoids. Figure 27
illustrates this native plant break-down by type

within New Jersey. Approximately 860 taxa or 43%
of the identified plants, are associated with forest
and woodland habitat. There are nearly 398 moss
taxa in New Jersey, 27 of which (all Sphagnum) are
rare. A majority of those moss taxa, about 85%, are
associated with forest or woodland habitat as well.

The flora in the state of New Jersey includes a
significant proportion of rare plants including four
plants that are found exclusively (endemic) in New
Jersey, 37 plants that have had only one population
in New Jersey and 52 plants that are rare worldwide.
Nearly 1,180 plants found in New Jersey are
common (59%), 413 species are rare (21%), 356
species are endangered (18%) and 52 species have
been extirpated (2%). Appendix B lists the number
of endangered plants and species of conservation
concern tracked by the Natural Heritage Program
within specified forest and woodland habitats, as
well as the state and global rarity ranks and a list of
rare plants that occur within those habitats. NJDEP
has identified more than 300 Natural Heritage
Priority Sites within New Jersey. Natural Heritage
Priority Sites are created to identify critically
important areas for the conservation of New Jersey’s
biological diversity, with particular emphasis on
rare plant species and ecological communities.
Boundaries of these sites often include additional
buffered lands that should be managed in order

to protect the sensitive habitat (SCORP, 2018).
Natural Heritage Priority Sites are also identified

as Forest Legacy (FL) areas by the NJ Green Acres
Program as a part of the state’s Assessment of Need,

also known as AON (Appendix C).

In the 2018 NJ SWAP, the NJDEP has identified
656 wildlife species as Species of Greatest
Conservation Need (SGCN). Of those, 107 species
were selected as focal SGCN based on their state
and regional imperilment, the importance of NJ’s
populations within the range-wide distributions,
and the feasibility of undertaking actions that
would yield successful results. While the 2018
SWAP is focused on 107 species, it is not being
suggested, nor should it be implied, that the
state’s conservation interests are limited to these
species. SGCN are determined based on state and
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federal listing status, International Union for the
Conservation of Nature’s (IUCN) status, published
evaluations by taxonomic expert groups and
taxonomic conservation plans that listed or ranked
at-risk species based on a variety of vulnerability
factors. Appendix D includes a list of SGCN by
animal taxa group that depend on forested habitat
and a species list of SGCN which depend on
forested habitat. 7he 107 focal SGCN were selected
based on the following criteria:
* State or federally endangered,
threatened or candidate species;
* Listed as SGCN in the northeast region;
* DPassed a fatal flaw assessment that
considers practical knowledge of
the species;
* New Jersey’s importance to the species
regional and global status;
* These steps make up Tier 2 of F&W’s

species selection process.

Other important factors for designating CFAs
are the quality, integrity, connectedness, habitat
quality and likeliness of implementing successful
conservation actions within the New Jersey
landscape. Along with the tracking of individual
species and CFAs, the
NJDEP maintains
maintains the New
Jersey Landscape
Project (https:/fwww.
state.nj.usldep/fgw/
ensp/llandscapel). The
New Jersey Landscape
Project depicts areas
of contiguous habitat
known to be used by

Locations where eastern hemlock
trees once stood in the northern
reaches of the state have been
replaced with fast-growing
competing hardwood species as
well as invasive vegetation.

Examples of these selective forces include changing
climate, deer browse, native and introduced forest
pests and diseases, as well as changes in where
people live and how they utilize the land. As these
forest compositional changes continue to shift,

the following tree species/genera are identified for
special concern.

Eastern Hemlock (Tsuga canadensis)

Eastern hemlock is a shade tolerant and slow

to establish keystone riparian tree species in
northern New Jersey. It has incurred widespread
mortality over the last several decades due to the
invasive pest, hemlock woolly adelgid (HWA).
Cool humid conditions and moist soils are vital

to the establishment and successful growth of
eastern hemlock trees. Eastern hemlock forests
have an especially unique role in reducing water
temperatures and improving water quality through
shading, reducing water turbidity, stabilizing steep
slopes, intercepting precipitation and in improving
the overall water quality of streams and rivers by
providing filtration.

Eastern hemlock is also associated with a number of
rare ecological communities, plants, wildlife and in
particular, aquatic life. Not

¢ I only have eastern hemlock

forests been significantly
impacted from HWA, but
from rising tempatures,
extended periods and
herbivory pressure from
deer to the extent that the
eastern hemlock forest type
is no longer detected across
the New Jersey landscape

or necessary to sustain
state endangered and
threatened species and other priority wildlife.

Although the total area of New Jersey forests

has remained relatively stable, the location and
composition of the forest has been in a constant flux
due to several selective forces, many of which fall
outside of the region’s range of historic variability.

»  through the FIA nationwide

inventory system. This
forest type is therefore considered extirpated from
New Jersey according to FIA program data.

FIA estimates that of all 851,592,944 living trees
with a DBH of 1 inch or greater on forestland in
New Jersey, only approximately 3,848,227 of these
trees or 0.45%, are eastern hemlock. (FIA, 2018)
These eastern hemlock trees currently make up a
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few vestigial populations of eastern hemlock forests
across the historic New Jersey range.

The loss of eastern hemlock forests to date has
already altered the forest ecosystem across the
northern portion of the state and will continue to
affect not only hydrologic features and conditions,
but overall watershed conditions.

Locations where eastern
hemlock trees once
stood in the northern
reaches of the state have
been replaced with
fast-growing competing

Butternut canker has caused
widespread mortality in butternut
trees within its entire native range.

the impacts of butternut canker on the species.
Currently, there are seven known populations of
butternut left in the state (according to NJ ONLM),
however, it is unknown if these populations are pure
butternut trees or hybrid butternut trees.

Hybrid butternuts, also called buartnuts, are a

cross between native butternut (Juglans cinerea)

and Japanese heartnut (Juglans ailantifolia). This

cross occurs naturally in

¢ I che wild and buartnuts are

more resistant to butternut
canker than pure butternut.
Buartnuts also produce
more seed than pure
butternut and therefore

hardwood species as well
as invasive vegetation.
This type of stand conversion has been identified in
many other eastern hemlock forests across the species
range in the northeastern United States (Marshall,
1927; Pennsylvania DCNR, 2014). However, there
is one study site within New Jersey with eastern
hemlock trees identified as having an induced
resistance to HWA. These trees indicate traits which
show a resistance or tolerance to HWA infestations.
These findings are encouraging and will foster the
ability of further restoration of this critical species of

concern throughout the northern portion of the state.

Butternut (Juglans cinerea)

Butternut, commonly called white walnut,
contributes to wildlife populations as an important
hard mast producing tree. Butternut is one of two
native walnuts in the state of New Jersey. Butternut
in particular prefers a cooler climate as opposed to
its close relative, the black walnut.

In 2019, butternut was reclassified as an “S1”
species (refer to Appendix B for State Element
Ranking classification), due to the dramatic decline
in its population, caused by butternut canker.
Butternut canker has caused widespread mortality
in butternut trees within its entire native range. In
New Jersey, the range of butternut is concentrated
in the northwestern portion of the state.

Historically, butternut was not a prevalent species,
nor a long-lived one, which only exacerbates

»  have the capacity to

produce more offspring. For
these reasons, the majority of butternut trees which
exist today are likely buartnuts, not pure butternut.

The success of future restoration projects for
butternut relies heavily on the tree’s natural ability
to tolerate butternut canker and in producing
sufficient seed for natural regeneration of offspring.
This can be achieved by encouraging a population
of parent trees best acclimated to New Jersey’s
ecosystem and through the conservation of New
Jersey native butternut genetics, in addition to
seeking butternut genetics from similar growing
zones.

Pumpkin Ash (Fraxinus profunda) and

Black Ash (Fraxinus nigra)

Pumpkin ash and black ash are the two less
common of the native ash that occur in the

state and are considered critically endangered by
the [IUCN Red List. Although all native ash is
considered critically endangered due to the impacts
of Emerald Ash Borer (EAB), pumpkin and black
ash are prioritized becausepumpkin ash is listed as
state endangered and black ash is a plant species of
concern.

Pumpkin and black ash commonly occur in wet
sites, but not often together, with pumpkin ash
requiring periods of standing water throughout the
year. The presence of emerald ash borer has caused
an increased concern in the survival of these two
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species of ash. According to FIA, black ash only
makes up 0.06% of all of New Jersey’s trees greater
than 1”7 DBH and pumpkin ash are so rare that they
don’t appear in any FIA statistics for New Jersey.
(FIA, 2018)

EAB can infect trees well before they reach sexual
maturity and can remain in the environment, even
when few hosts remain. Pumpkin ash seeds are only
viable in the seed bank for 2-3 years and black ash
seeds for 7-8 years. Natural regeneration is also
obstructed by herbivory and poor site conditions for
germination and establishment.

Conserving the genetics of the few trees that remain
in the state is a priority and is currently being done
by seed conservation
and by pesticide
treatments to protect
healthy trees from
EAB attack.

American Chestnut
(Castanea dentata)
American chestnut was
historically considered
an impressive forest tree
in the Northeastern
United States. These
trees had great stature,
growing upwards of

a hundred feet tall

and up to ten feet in

A critical factor affecting the oak
genus includes cultural shifts in
land management, in particular,
the alteration of fire regimes
across the state. Fire is a necessary
component for oak species to
thrive, as it provides a natural seed
bed, reduces competition and
increases the amount of sunlight
reaching the forest floor.

maturity. This significantly limits the tree’s ability to
reproduce and develop viable seed. Therefore, this
species is considered functionally extinct.

However, today scattered American chestnut
sprouts can still be found throughout forests

within the state. Extensive work to create a

blight resistant hybrid of American chestnut and
Chinese chestnut continues but has not yet led to

a successfully resistant cross/hybrid. On the other
hand, transgenic chestnuts are also being researched
(wheat gene spliced into the American chestnut
gene). These transgenic chestnuts have shown
promise in their resistance to chestnut blight and
are currently under FDA review for potential release
into the wild.

¢ I Oak (Quercus spp.)

The oak genus includes

a wide range of species,
each with unique site
requirements and
conditions, yet overall the
success of oaks within the
forest ecosystem depends
on deep roots, healthy

root stocks, full available
sunlight, viable seed
production, advanced
reproduction, natural
disturbance and fire (Ward,
2015; Clark & Watt, 1971).

diameter. They were also

considered a common

tree of the forest canopy, producing chestnuts which
benefited wildlife and strong timbers that were used
for various products including building material for
houses and other wooden structures.

However, the introduction of chestnut blight
from Asia in the early 1900s to the United States
essentially decimated the American chestnut
population and nearly eliminated the American
chestnuts’ ability to produce viable seed. Although
blight infected American chestnut trees can re-
sprout from root suckers, these stems quickly
become infected with blight before they can reach

»
The oak genus serves an

extensive ecological role
within the state of New Jersey by colonizing a
range of sites, especially those of poor quality with
little soil moisture. Additionally, they comprise a
significant component of wildlife food production
as hard mast (acorns).

Unfortunately, numerous factors and damage
causing agents (DCAs) affect or have affected the
oak genus over time. Such factors include increasing
forest density, deer browse/density, lack of fire,
successional changes, invasive species proliferation
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and preponderance of competition with species of
increased shade tolerance. Clark and Watt (1971)
specifically cite New Jersey as a problem area for
advanced oak regeneration, indicating this was an
issue as early as the 1970s. Specific DCAs include
gypsy moth, bacterial leaf scorch orange striped oak
worm, gouty oak gall, oak wilt and oak decline.

A critical factor affecting the oak genus includes
cultural shifts in land management, in particular,
the alteration of fire regimes across the state. Fire is
a necessary component for oak species to thrive, as
it provides a natural seed bed, reduces competition
and increases the amount of sunlight reaching the
forest floor.

The oak genus makes up quite a significant portion of
New Jersey’s forest cover. Overall, the oak-hickory forest
type-group encompasses approximately 16 different oak
forest types and constitutes more than 842,984 acres of
forestland across New Jersey (FIA, 2018).

The Natural Heritage database concludes that
approximately 20 different species of oak are found
throughout New Jersey. The top five species of

oak by volume alone make up nearly 24% of New
Jersey’s total tree volume on forest land (FIA, 2018).
The oak forest types also extensively dominate

the northern portion of the state, with an overall
presence in nearly all reaches of New Jersey. Five oak
species — shingle, overcup, mossy-cup, water and
basket oak — are rare in New Jersey, four of which
are listed as state endangered.

As deleterious effects continue to plague the oak
genus, this causes serious concerns for future
populations as well as forest composition and
structure, especially when such a large proportion of
the state is comprised of oak species.

Atlantic White-Cedar (Chamaecyparis thyoides)
AWC is another keystone wetland tree species; it is
considered New Jersey’s only obligate wetland tree
species (Reed, 1988). AWC forests are also classified
as a globally threatened ecosystem. This species is

9q |
Not only are AWC swamps home to
a large variety of wildlife, but they
are home to some of New Jersey’s
rarest plant populations and rarest
ecological communities.

b/

primarily concentrated in the Pinelands region of
southern New Jersey where it grows and thrives
within freshwater wetlands.

AWC stands have ecological significance as

they filter and purify water by absorbing and
filtering pollutants and sediment, shade streams
and wetlands, stabilize stream flows by storing
floodwaters, store carbon via exclusive muck soils
and improve/maintain water quality.

Not only are AWC swamps home to a large variety
of wildlife, but they are home to some of New
Jersey’s rarest plant populations and rarest ecological
communities. Hydrology, however, plays a crucial
role in the success or failure of AWC trees in
occupying an area.

AWC forests have been in constant decline as a
result of centuries of exploitation through cutting
without planning for regeneration, development,
deer browse, hardwood competition, salt-water
intrusion from storms, as well as sea level rise from a
changing climate and flooding due to beaver activity.

AWC once occupied nearly 500,000 acres along its
entire range from Maine to the Gulf states. Recent
estimates of the overall range of AWC are a mere
125,000 acres. This figure equates to a historical
occupation of AWC in New Jersey alone. FIA data
(2013-2018) currently estimates that the AWC
forest type covers approximately 30,996 acres of
forestland across New Jersey. However, statewide
estimates of AWC forest are less than 25,000 acres
(NJES, 2019). This decrease in acreage is due in
part to the NJ Forest Service’s efforts to identify
pure cedar stands as opposed to stands with an
integration of other species. Such data provides
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for an overall better understanding of why past
restoration initiatives succeeded, in addition to
valuable information for future restoration activities.
Historically, forest management has successfully
been used to recurn AWC to appropriate sites
across forestland ownerships in New Jersey. As
mentioned in the 2010 NJ SFAP, AWC continues
to be a species of concern. The restoration of AWC
is so vital to the state of New Jersey that a proposal
to restore 10,000 acres of the forest type over the
next 10 years has had funding appropriated for this
purpose by the legislature.

Shortleaf Pine (Pinus echinata)

Shortleaf pine is a native species predominantly found
within the Pinelands Region of southern New Jersey.
This species is found on a wide range of soils but

is primarily found on sandy xeric uplands to mesic
lowlands. Shortleaf pine grows at elevations as low as
ten feet in southern New Jersey and up to 3,000 feet
in the Appalachian Mountains. This species of pine,
which is native to the eastern and southern United
States, is found as far west as Texas and Oklahoma. As
with oaks, shortleaf pine is dependent on a frequent
fire and disturbance regime to maintain a healthy and
productive forest ecosystem.

A variety of plant and wildlife species, especially

birds, depend on open shortleaf pine ecosystems for
habitat. Historically, shortleaf pine forests consisted of
a more open structure, low in density, with significant
levels of sunlight reaching the forest floor and a
proliferation of grasses present within the understory.

qq |

Like oaks, shortleaf pine has also
become a species of decline due
to increased forest density, the lack
of fire or changing fire regimes,
successional and land use changes
and competition with hardwood
species of less fire tolerance.

»

Short leaf pine at the Forest Resource Education Center in Jackson, NJ.

Like oaks, shortleaf pine has also become a species
of decline due to increased forest density, the lack of
fire or changing fire regimes, successional and land
use changes and competition with hardwood species
of less fire tolerance. Decline of this species can also
be attributed to its historic exploitation through
cutting because of its desirable wood properties
such as its straight form compared to pitch pine.
Shortleaf pine is also susceptible to southern pine
beetle infestation and damage from other native
forest pests and pathogens.

Shortleaf pine dominated forest types were once a
major component of the nation’s forests along the
coast and interior south. Over the last 30 years,
however, these ecosystems have lost more than 50%
of their former acreage, with most of the decline
occurring east of the Mississippi River (Shortleaf
Pine Initiative).

The shortleaf pine forest type is represented within
the loblolly/shortleaf pine forest type-group and
although this is the second most prominent forest
type within New Jersey, shortleaf pine is not as
prevalent as pitch pine or loblolly pine (FIA, 2018).
A summary from USDA Forest Service, FIA from
1987 to 1999 showed an increase in the shortleaf/
oak forest type by 500 acres of timberland and a
decrease in the shortleaf pine forest type by 25,500
acres on timberland.

In 1999, there were 8,000 acres of the shortleaf/oak
forest type on timberland and approximately 9,100
acres of the shortleaf pine forest type. In 2014,
however, the shortleaf/oak forest type declined to
approximately 6,679 acres, which equates to a loss
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of approximately 1,500 acres. Additionally, the
shortleaf pine forest type declined to approximately
6,000 acres, equating to a loss of approximately
2,500 acres. The number of shortleaf pine trees
across the New Jersey landscape is approximately
2,489,162 or less than 0.3% of all the trees in New
Jersey (FIA, 2018). The concern for this species

is so immense that a 22-state initiative (including
New Jersey) to restore these unique shortleaf pine
ecosystems was launched in 2013.

Many landowners have worked with state and
private foresters, in addition to professional timber
harvesters, to help suppress southern pine beetle
(SPB) throughout the southern half of the state of
New Jersey. Initiatives to increase stand thinning
prescriptions for density reduction make pine stands
(including those with a shortleaf pine component)
more resilient to SPB attack and are covered by
cost-share programs provided by the USDA’s Forest
Stewardship Program.

The protection and conservation of rare plant
species are important in the maintenance of
biodiversity and as such need the same protection
and dedication as tree species of concern. Some

of these species are American Chaffseed, Broom
Crowberry, Pickering’s Morning Glory and the Pine
Barren Gentian and are discussed below.

American Chaffseed (Schwalbea americana)
Broomrape Family (Orobanchaceae)

American Chaffseed, Schwalbea, is an herbaceous
perennial growing from one to three feet in height.
Single or multiple stems can support numerous
flowers that are bee or self-pollinated. The fruit is
a brown, dry dehiscent capsule containing about
200 flat winged seeds. The Schwalbea plant flowers
between April and June, with fruits maturing
between July and August.

The species range for Schwalbea formerly occurred
from Massachusetts to Texas, but populations

have disappeared from the northern half of the
historic range above North Carolina, except for two
remaining known extant occurrences in New Jersey
and Massachusetts respectively.

Schwalbea was formerly widespread in the New
Jersey Pine Barrens with 19 to 20 populations
known from six coastal counties. This herbaceous
perennial now only has one natural occurrence
within Burlington County.

Schwalbea is a hemi-parasitic (root-dependent)
species. Seeds must germinate in close proximity to
the roots of a host plant to survive and grow in its
early stages; individuals do not depend upon these
parasitic relationships once established. Host plants
include those within the Asteraceae family, with
Maryland Golden Aster (Chrysopsis mariana) the
preferred host in New Jersey.

Although seed dormancy has been documented for
several years in controlled conditions, experiments
in New Jersey found viability to diminish after

one to two years in the field. Preferred habitat

for Schwalbea exists within coastal plain forests
and other isolated areas in eastern North America
with sandy, acidic soils that are seasonally moist to
xeric. The current global rarity rank of Schwalbea
is “G2G3” (imperiled globally, with 6-20
occurrences or few remaining individuals or acres
or other factors) making it vulnerable to extinction
throughout its range.

Schwalbea is also listed as federally and state
endangered and is on the NJ Pinelands
Commission list of 92 species of threatened and
endangered plants in the New Jersey Pinelands.
Fire suppression and resulting forest succession,
suburban development, incompatible right-of-way
maintenance and illegal off-road vehicle use have
all contributed to the diminishing populations and
host species of/for Schwalbea. New Jersey’s only
natural occurrence is in a precarious location and
has experienced considerable variation in overall

health and viability.
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Broom Crowberry (Corema conradii)
Empetraceae Family

Broom crowberry occurs in early successional
openings on acidic, siliceous bedrock or sand with
limited shading and competition from trees and
shrubs. Major New Jersey populations are limited
to sandy openings within dwarf pine plains, with
minor populations in adjacent pine barrens.
Broom crowberry is dependent on frequent fire to
maintain early successional habitats in pine plains
and barrens, but plants and seeds are killed by
higher intensity fire after prolonged fire exclusion.
Soil seed banks allow populations to recover from
moderate fires, but often fail to survive after severe,
intense fires. With limited seed dispersal capability
as it is facilitated by ants, the species colonizes
new habitats only if located a short distance from
extant populations. Below is the broom crowberry
taxonomic description:

Low growing, evergreen ericaceous shrub, up to 30
cm tall in New Jersey, 60 cm tall in Canada. Fruits:
3-4 carpellate and drupaceous; mature drupes closed
at maturity.

The current range of broom crowberry occurs along
the coast from Nova Scotia to New Jersey, except
for Ulster County, NY where it is found further
inland. The overall distribution of broom crowberry
includes the following states of Massachusetts,
Maine, New Jersey, New York and some eastern
Canadian provinces. Broom crowberry is a Plant
Species of Concern and is on the NJ Pinelands
Commission list of 92 species of threatened and
endangered plants in the New Jersey Pinelands.

In the New Jersey dwarf pine plains, high intensity
prescribed burning or wildfire after prolonged fire
exclusion kills broom crowberry plants and seeds.
Successional impacts from prolonged fire exclusion,
causing canopy closure, increased shading, loss

of open sandy habitats and increased fuel loading
are also a threat to broom crowberry populations.
Frequent moderate intensity fire and mechanical
disturbances are needed to maintain open pine
plains habitat, early successional habitat and broom
crowberry population recruitment. Illegal off-road
vehicle use has also impacted populations.

Pickering’s Morning Glory

(Stylisma pickeringii var. pickeringii)
Convolvulaceae Family

Pickering’s morning glory is a perennial herbaceous
vine that reproduces sexually. Established plants
flower profusely, often producing hundreds of
flowers and seeds, flowering from mid-July through
late August. Flowers open in early morning and are
pollinated by bees and other small insects. Often
abundant seeds are visible on sand surrounding
plants, which can remain viable for approximately
two years. While fire can decimate a population,

it may also increase the population by removing
competing vegetation and providing the necessary
bare, sandy soil requirements for germination.

Pickering’s morning glory is described as a prostrate
perennial herb with stems branching and rising from
a central crown (up to two meters in length) with
tawny pubescence. Flowers of the plant are white
and funnel-shaped with five rounded lobes on hairy
stems (3-7 cm long) that originate in the angle of the
leaf and stem with two leaf-like bracts (1.5-2.5 cm
long) that resemble leaves. Fruits of the Pickering’s
morning glory are ovate-elliptic, thin-walled capsules
(6 mm wide) with one to two seeds each.

This plant can be found growing on bare sandy
mineral soil, sandy ridges and dry roadsides in the
New Jersey Pine Barrens and outer coastal plains.
Pickering’s morning glory can also be found along
railroad tracks in some locations and is often found
with associated species of pitch pine, scrub oak,
hudsonia, lowbush blueberry, black huckleberry,
switchgrass and coastal jointweed.

The range of this perennial herbaceous vine occurs
across Alabama, Georgia, South Carolina, North
Carolina and New Jersey. The three New Jersey
counties of Ocean, Burlington and Atlantic support
seventeen naturally occurring Pickering’s morning
glory populations. The current global rarity rank

of Pickering’s morning glory is “G4T3” (refer

to Appendix B for description) and has a State
Element Rank of “S1” (one to five occurrences).
This plant is also considered State Endangered for
New Jersey and is on the NJ Pinelands Commission
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list of 92 species of threatened and endangered
plants in the New Jersey Pinelands. Threats limiting
Pickering’s morning glory plant populations and
occurrences include habitat loss due to succession,
disruption of the natural fire regime, damage to
habitat by vehicle traffic, mowing and herbivory.

Pine Barren Gentian (Gentiana autumnalis)

The Pine Barren gentian (Gentian) is a fall flowering
perennial plant that is disturbance adapted and has
the potential to remain dormant for at least two
years. Flowers of the Gentian are protandrous and
bloom time is staggered in populations. Gentian
flowers are visited by a high diversity of insects,
with species in the family Syrphidae constituting the
majority of visits in New Jersey populations.

Roots from plants in New Jersey show a high level
of mycorrhizal fungi colonization. Gentian plants
have also shown the ability to break dormancy
and set seed within the same year of cool season
prescribed burn treatments. The Gentian is
described as having decumbent to erect, glabrous
stems, with linear to narrowly oblanceolate leaves
and obtuse to acute lower leaves.

Gentian flowers are solitary, occasionally also
terminating one or two branches, with deep blue
coloring on corolla and greenish-yellow dots
adaxially on lobes. While the seeds of the Gentian
plant are winged.

This perennial has a range across states of South
Carolina, Virginia, North Carolina and New

Jersey. Within the NJ Pine Barrens, Gentian occurs
in Atlantic, Burlington, Camden, Cape May,
Cumberland and Ocean counties. Preferred Gentian
habitat includes wet or dry sandy, open areas; moist
open woods; roadsides; bogs; swamps; and moist
coastal plain pine barrens. This unique plant is
known to be threatened by fire suppression, changes
to local hydrology, mowing during the growing
season and herbivory in reduced populations. The
Gentian has a State Element Rank of “S3” (Plant
Species of Concern, with 21 to 50 occurrences
statewide).
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CRITERION 2.

MAINTENANCE OF PRODUCTIVE
CAPACITY OF FOREST ECOSYSTEMS

Area of Timberland

Understanding the dynamics of New Jersey’s wood
supply is necessary for sustainable management

of the state’s forested resources for existing and
future generations. The area of timberland serves

as an indicator of the productive capacity of forest
ecosystems by measuring how much land is available
for the harvesting of timber products as compared to
the total forested area for the benefit of society.

FIA defines timberland as forest land with potential
available resources for commercial use with the
capability of growing at least 20 cubic feet per acre
per year. However, lands classified as “reserved”

are not included within the timberland definition
(Crocker et al., 2017). If a forested area is labeled
as timberland, it does not necessarily mean that it
is suitable or available for commercial use. In fact,
suitability and availability rely heavily on policy,
economic or market constraints, cultural shifts and
ownership objectives.

Forest land, on the other hand, is defined by FIA
as any land with at least 10% crown cover of live
trees and consisting of at least one acre in size with
a width of at least 120 feet. This means that all
timberland is forest land, but not all forest land can
be considered timberland.

Historically, the majority of New Jersey forest land
has been classified as timberland. Statewide in 2015,
New Jersey had approximately 1,990,000 acres of
forestland, while the total amount of timberland
was approximately 1,700,000 acres (FIA, 2018).
During that time, more than 626,000 acres of
forested land was under state ownership and of that
area approximately 507,000 acres or roughly 87%
was considered timberland. This has not changed
substantially since 1987 (Figure 28).

NJ Forestland vs. Timberland

N
w

Millions of Acres
- N

=4
%)

o

1987 1999 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

M Timberland  WForestland

Figure 28. Acres of New Jersey forest land and timberland between 1987 and
2015. (FIA, 2018)

State-owned lands include State Parks, State Forests
and Wildlife Management Areas (WMAs) that

are located throughout the state in all ecological
provinces. Publicly owned land overall (federal,

state and local government) includes approximately
1,040,000 acres of forestland with nearly 769,000
acres of that considered timberland. Privately owned
land in New Jersey includes approximately 950,000
acres of forestland, all of which is classified as
timberland.

Annual Net Growth vs Removal

Analyzing the differences between average annual
net growth and harvest rates of timberland are

a key component for understanding the role of
forest sustainability and conservation in the state
of New Jersey. However, determining growth
relative to removals is essential in understanding
forest sustainability regardless of whether timber
is an objective or not. Although these are viable
interests, they are not the only ones involved in
forest management decision-making and planning
throughout the state. There are a wide variety of
collaborative efforts to increase the status of forest
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sustainability within the state of New Jersey. In
each area of the forest throughout the state, tree
species and soil characteristics will determine
how much net growth (cubic feet per acre) can be
expected from a given stand, forest or property.
These expected growth values can then be used to
determine measurable sustainable harvest levels
(USES et al., 2003). To meet sustainability goals
relative to timber, the net growth must equal or
exceed removals.

Growing-stock volume in New Jersey has steadily
increased since 1956 and totaled approximately 3.3
billion cubic feet in 2013 (Crocker et al., 2017).
Of all the tree species in New Jersey, pitch pine

is the most voluminous species on timberland

and accounts for nearly 14% of all growing-stock
volume alone (Crocker et al., 2017). However, a
large proportion of this volume is not classified

as sawtimber, either due to not making grade or
minimum size requirements.

There have also been notable increases in growing
stock volume from species groups such as the other
yellow pines, yellow-poplar and select red oak
groups since 1987 (Crocker et al., 2017). Even with
these increases in overall growing stock volume,
Figure 29 shows that the overall annual growth rate
declined between 2008 and 2015 (Crocker et al.,
2017).
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Figure 29. Average annual net growth of growing stock on timberland by
inventory year in New Jersey. (Crocker et al. 2017)
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Figure 30. Sawtimber volume on timberland by inventory year in New Jersey.
(Crockeretal. 2017)

As the forests of New Jersey mature and smaller
trees grow into larger size classes, the amount of
sawtimber available on timberlands statewide
increases. The volume of sawtimber on New Jersey
timberland has quadrupled since 1956, reaching an
estimated 11.8 billion board feet in 2013 (Crocker
et al., 2017). This progressively upward trend can be
seen in Figure 30.

This also means that many New Jersey species
groups have had significant gains in sawtimber
volume on timberland over the last several decades.
In particular, the eastern white pine and red pine
species group, as well as the yellow-poplar species
group have experienced the greatest increases by
species group of sawtimber volume from 2008 to
2013 (Figure 31).

Species Group

Eastern white and red pine
Yellow-poplar

Black walnut

Other red oaks

Select white oaks

Ash
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Figure 31. Percent change in sawtimber volume on timberland for
12 selected species groups in New Jersey. (Crocker et al. 2017)
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Figure 32. Net volume of growing stock trees of both hardwoods and
softwoods on Timberland in New Jersey. (FIA, 2018)

Opverall, hardwood growth statewide is almost
triple that of softwood growth, especially since the
hardwood forest type-groups cover most of the
forested area across New Jersey (Figure 32).

In 2015, the estimated net growth on New Jersey’s
timberland was 49.1 million cubic feet annually
(FIA, 2018). While average annual removals were
approximately 7.1 million cubic feet on timberland
(FIA 2018). Of the average annual removals,
approximately 6.2 million cubic feet are from
private lands (FIA, 2018).

Figure 33 compares New Jersey’s overall forest
growth versus removals from 1987 to 2015. During
the 1990s and early
2000s, there was a
significant increase
in tree removals,
largely a result of
land clearing for
development during
statewide booms.
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When considering individual tree
species, the highest growth rate
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common trees in New Jersey.

Figure 33. New Jersey forest growing stock growth to removals from 1987 to
2015. (FIA, 2018)

largely underutilized and the amount of growing
space occupied by trees is increasing (FIA, 2015).

When considering individual tree species, the
highest growth rate is predictably seen in pitch pine
and red maple which are the most common trees in
New Jersey. On the other hand, net growth (annual
gross growth in cubic feet minus losses to rot and
mortality) for white ash in New Jersey is merely 3%
of gross growth (annual growth in cubic feet for
the FIA inventory cycle, 2017 FIA reporting cycle).
This is most likely attributed to high mortality rates
in all species of ash occurring in New Jersey due to
emerald ash borer.

Other species with notable
differences between net
growth and gross growth

are AWC—net growth
approximately 44% of gross
growth, scarlet oak—net
growth 20% of gross growth
and black oak—net growth
99 55% of gross growth.

The figure accounts

for growth in growing

stock trees only, because growth and removal

data for trees not considered growing stock is not
available prior to 2004 in New Jersey. Accounting
for growth in the sound bole volume of all trees
with diameters greater than 5 inches yields an
estimated average net growth to removal ratio on
timberland in 2015 of approximately 7:1; further
demonstrating that New Jersey’s timber resource is

Counties to note with regards

to proportion of net growth
to gross growth are Atlantic County—net growth is
approximately 40% of gross growth, Cumberland
County—net growth is approximately 25% of
gross growth and Sussex County—net growth is
approximately 40% of gross growth. Mercer County
was also notable, however for exhibiting negative
net growth for the 2017 FIA reporting cycle. These
trends should be investigated more closely to
determine the underlying cause(s).

42 I NEW JERSEY FOREST SERVICE - CRITERION 2




CRITERION 3.

MAINTENANCE OF FOREST

ECOSYSTEM HEALTH AND VITALITY

Area and Percent of Forest Land
Affected by Abiotic and Biotic
Processes and Agents

The mid-Atlantic region which includes
Pennsylvania, New York, New Jersey, Delaware and
Maryland supports a mosaic of forested ecosystems.
These forests supply important benefits to the
people of the area. Changes in climate, weather
extremes and fire regime, habitat fragmentation,
species invasions, insect pests and diseases and other
alterations to the landscape continually shape our
forest ecosystems potentially impacting these forest
benefits (Butler et al., 2018).

With respect to forested areas, Damage Causing
Agents (DCAs) are those that cause decline and
mortality of vegetation. Identifying and monitoring
forested areas impacted by DCAs is critical in
understanding the overall health of the state’s forests.
The NJ Forest Service recognizes DCAs as either
native or exotic and biotic or abiotic. Interface,
urban and traditional forests are affected differently
by DCAs and may require different strategies to
address. For example, climate change is quickly
becoming a major DCA, threatening the stability

of the state’s forested resources; wildfire, although a
natural force that is critical in shaping forests over
time, is a causal agent that can necessitate immediate
suppression in New Jersey; and native and non-
native invasive plants, insects and diseases also affect
the landscape in varying ways.

Abiotic Damage Causing Agents

Climate Change

Climate change is the defining issue of our time.
The world’s scientists agree that global warming

trends observed over the past century are caused
by human activities, specifically the emissions of

heat-trapping greenhouse gases (GHG). Further,

the consequences of climate change make clear the
urgency of decarbonizing our economy so as to
protect and improve upon the quality of life of all
New Jerseyans. Due to its geography, population and
other factors, New Jersey is especially vulnerable to
the adverse impacts of climate change. In distilling
the most current climate science and its particular
relevance to the Garden State, the 2020 New Jersey
Scientific Report on Climate Change explains

the worsening impacts to our state under low-,
moderate- and high-emission scenarios (NJDEP,
2020). Key findings of the report underline

the urgency for concerted action across all levels
of government:

» New Jersey is warming faster than the rest of
the Northeast region and the world. Since
1895, New Jersey’s annual temperature has
increased by 3.5° E

* Annual precipitation in New Jersey is
expected to increase by 4% to 11% by 2050.

* Sea-levels are rising at a greater rate in New
Jersey than other parts of the world.

e New Jersey is likely to experience sea-level
rise by as much as 1.1 feet by the year 2030
and 2.1 feet by the year 2050 due to climate
pollutants we have already emitted.

* Sea-levels could rise by as much as 5.1 feet
by the year 2100 and 8.3 feet by the year
2150 under a moderate emissions scenario.

e New Jersey’s billion-dollar commercial
fishing industry—the fifth largest in the
country—will be adversely impacted by
increased ocean acidification and “dead
zones” from hypoxic events.

* The effects of climate change are likely
to contribute to an increase in air
pollution, lead to increased respiratory and
cardiovascular health problems, like asthma
and hay fever, and a greater number of
premature deaths.
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Water supplies will be stressed from the
increase in the growing season and extreme

temperatures expected due to climate change.

New Jersey could become unsuitable for one
of our greatest exports—blueberries—by the
middle of this century.

The frequency and intensity of harmful algal
blooms are likely to increase, disrupting
swimming and fishing in NJ’s lakes, and
posing risks to drinking water reservoirs.
Wildfire seasons could be lengthened, and
the frequency of large fires increased due

to the hot, dry periods that will result from
increased temperatures.

New Jersey could even loose its state bird—
the American Goldfinch—as it may become
too hot for the species to nest here.

General observations about the temperature
and precipitation in New Jersey (Climate of
New Jersey, 2019):

Temperature differences between the
northern and southern parts of the state are
greatest in the winter and least in summer.
All weather stations have registered readings
of 100° F or higher and have records of 0° F

or lower.

Freeze-free days in the northern highlands
have an average of 163 annually, while

the central and southern interior and
seacoast have 170 and 217 freeze free days
respectively.

Average annual precipitation ranges from
about 40 inches along the southeast coast to
51 inches in the north-central parts of the
state. Many areas average between 43 and
47 inches.

Snowfall ranges from about October 15th
to April 30th in the highlands and from
about November 15th to April 15th in the
southern counties.

Thunderstorms in most areas receive 25
to 30 annually, with fewer storms near the
coast than inland areas. Approximately five
tornadoes occur each year and, in general,
tend to be weak.

Precipitation days that are measurable fall
on approximately 120 days. Fall months are
usually the driest with an average of eight
days with measurable precipitation. Other
seasons average between 9 and 12 days per
month with measurable precipitation.

New Jersey, Average Temperature, January-December
— Ay Temparature
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Figure 34. Average annual statewide temperature for New Jersey between 1895 and 2019. (Climate of New Jersey, 2019)
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Although New Jersey is one of the smallest states in
the country with a land area of 7,836 square miles, it
has five distinct climate regions known as the North,
Central, Southwest, Pine Barrens and Coastal.

The geology, distance from the Atlantic Ocean

and prevailing atmospheric flow patterns, produce
distinct variations in the daily weather between each
of the regions (Climate of New Jersey, 2019).

Climate Change as a DCA

“New Jersey is warming faster than the rest of the
Northeast region (2° F [1.1° C]) (Melillo et al. 2014)
and the world (1.5° F [0.8° C]) (IPCC 2014) during
the same time period. The rate of warming in New
Jersey has increased since 1970. Utilizing data from
the New Jersey State Climatologist through the end of
2019, several trends were observed: the ten warmest
calendar years on record have occurred since 1990
while the ten coldest years all occurred before 1940;
the warmest year on record occurred in 2012 when the
average annual temperature was 4.1° F (2.3° C) above
the long-term average (1895 — 2019) and 3.0° F
(1.7° C) above the 30-year normal; the four warmest
winters on record have occurred since 1998, and the
eight warmest summers have occurred since 1999.”
(N]J Climate Science Report, 2020)

Figure 34 shows the average statewide temperature
over the last 120 years, dating back to 1895,
illustrating this upward trend in New Jersey’s
temperature. (Source: Office of the New Jersey State
Climatologist with data from NOAA - National
Centers for Environmental Information (2019).)

Warmer temperatures can lead to decreased soil
moisture even without an associated decrease in
precipitation. This can temporarily affect a tree’s
ability to meet water demands (Butler-Leopold, et.

al. 2019). The inability to meet water demands can
stress a tree’s system, making the tree more susceptible
to pest and disease issues, among other things.

In New Jersey, the amount and frequency of
precipitation varies over short and long periods

of time. While average annual precipitation totals
show a slight increase, climate change is expected to
exacerbate the intensity of rainfall events and extend
the duration of drier periods. (NJDEP 2020)
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Figure 36. Projected Growing Degree Days for 2010-2039 with a high
greenhouse emissions scenario. (Matthews et al. 2019)

Such warmer and wetter conditions can lead to an
increase of growing degree days. Growing degree
days (GDDs) are the number of days occurring
above a pre-defined temperature threshold. Because
they are plant or pest specific, calculating the annual
GDDs in New Jersey is difficult. However, GDDs
are still a very important factor to consider as they
are used to measure heat accumulation and can

be helpful in predicting biological phenomenon
such as insect emergence, tree phenology and crop
maturity. GDDs can impact the emergence time of
insect pests, allowing pests that could only develop at
more southern latitude states to now emerge in New
Jersey or allow more or larger generations of insect
pests to emerge per year. Figure 35 depicts historic
GDD:s for the mid-Atlantic region from 1980 to
2009; while Figure 36 is a projection of GDDs from
2010 to 2039. Note the increase of annual GDDs
northward from Figure 35 to Figure 36.
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Sisiftini Plant Hardiness Zonos use (evapotranspiration) is expected to increase,

, . a consequence of mesophication, in addition
Zone Changes in Past 10 Years Zone Changes in Next 30 Years

In color of New Planting Zone In color of New Planting Zone to 1 ncreased fo rest occup ancy and increasi ng

temperatures. Differences in how individual tree

species grow, survive and reproduce over time (life
history processes) will be key in determining the
response of each species to the effects of warming
temperatures. Predictions about the changes to the
forest must simultaneously consider both individual
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Figure 37. Change in plant hardiness zones in the past 10 years (left) and projected ﬂOWCring, pollination, PhOtOSYnthetiC dynamics,
change in the next 30 years (right). (National Climate Assessment, NOAA 2014) seed production, seed dispersal, germination,

establishment, shade tolerance and response to

species response and that of the overall plant

competition are all species-specific. Climatic

Warmer winters with a greater number of GDDs
controls on these processes vary at a fine scale; a

can also affect plant hardiness and the tree species ) . .

. , species that can leaf-out early and extend its growing

that grow at a given latitude. Tree phenology, the . . .

o season might be a better competitor with warmer
timing of when trees break and set bud, can also

. , . . . l _ f
be strongly impacted by changes in GDDs, giving springs, but sensitivity to late-season frost may

make this behavior a liability compared to a more
conservative or frost-hardy neighbor (Hufkens, et al.
2012).

certain tree species or trees of the same species from
a more southerly provenance advantages over others.

Figure 37 illustrates shifts in plant hardiness zones
across the United States within the last ten years, as

The USDA Forest Service Climate Change Tree
Atlas has attempted to provide species-level

well as for the projected change in hardiness zones - . . 1
predictions for tree species habitat suitability

over the next 30 years. As you can see, temperature

i . . changes expected from different climate change
zones have and continue to shift northward; this & P &

scenarios (Prasad, et al. 2007-ongoing). Refined

means that tree species more adapted to cooler ;
b P over the last 13 years using more than 80,000

temperatures in the northern portion of the state ) .
b ) Snp ’ continuous forest inventory plots (FIA), the Tree
such as those associated with northern hardwood

A 1 . l' 'l' .
forests, could be outcompeted by more southerly tlas provides reliability estimates and expected

ranges under climate change scenarios for roughly

adapted species or generalist tree species. These .. .
precd sp & P 125 tree species in eastern North America.

species could also slowly begin to shift or migrate
northward out of the hardiness zone if they do not The Tree Atlas uses grid-based measurements of
adapt fast enough. . . . .

multiple variables of climate, elevation, daylength,
soil taxonomy and soil properties to develop a

Climate Change Assessment of NJ Forests . . .
relationship between these terms and a tree species

Current land use trajectories that have given rise
across the landscape. To make forecasts on future

to expansion of northern hardwood species are . o
climate, expected climatic changes are used to re-run

anticipated to increase forest stress under a warmer . o
_ . . _ the model, showing the re-arrangement of climatic

climate. Similarly, increasing forest occupancy, L1

.. _ suitability across the landscape.

i.e. increasing forest basal area, as a result of land

use patterns will increasingly stress New Jersey’s

forests. This trend is anticipated to collide with the

anticipated expansion of SPB, amplifying beetle

New Jersey’s current species palette is diverse but

is dominated by two major forest type groups:

the oak-hickory group and southern pine forest
(Loblolly-Shortleaf Pine Group) (Crocker, Barnett,
et al. 2017). The state’s most abundant and

outbreaks that will likely cause massive carbon
emissions following forest mortality. Forest water
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voluminous tree species, pitch pine, dominates
the latter, comprising % of the basal area in the
southern pine forest type-group (Crocker and
Nelson, 2018). The oak-hickory type-group is of
more mixed composition; Red maple, white oak,
yellow-poplar, chestnut oak, northern red oak,
scarlet oak, sweetgum and black oak collectively
occupy 63% of its basal area. Similar to these data
from FIA, the Tree Atlas model data for current
composition (Figure 39) ranks red maple, pitch
pine, white oak, white ash, black cherry, black
oak, sweetgum, blackgum and northern red oak as
having the highest importance value (importance
value is a measure of how dominant a tree species is
in a given area).

Predictions from the Tree Atlas based on climate
variables describe a significant southern shift to
the state’s forest composition (Figures 38 and
39). Taking the average of the three high-emission
scenarios used in development of the Tree Atlas,

sweetgum, pitch pine, red maple and white oak
remain some of the state’s most important species.
However, above all these is Loblolly pine whose
ascendance is accompanied by post oak, winged
elm, water oak and black hickory. Red maple, while
still abundant and important, is expected to be

less so in the future. Some of the state’s relatively
minor species, like persimmon, shortleaf pine

and blackjack oak, are expected to become more

abundant. (Figure 40)

Some native tree species have expanded their range
despite climate predictions. This can be explained
by land use histories. Contrary to the upslope
migration of montane species predicted by climate
change, Foster and D’Amato (2015) demonstrated
that red spruce is instead migrating down-slope.
Though its lower-elevational boundary has likely
been moving upslope because of climate warming,
land use legacies of harvesting spruce and ignoring
hardwoods have left sufficient habitat for red spruce

Today’s New Jersey Forests: Species “Importance Values”

Figure 38. and Figure 39.

The two figures here are derived
from species importance values
used in the USDA Forest Service
Climate Change Tree Atlas in
forecasting expansions and
contractions of a tree species
range using broad climate
change projections. The colors
indicate trees belonging to a
particular species group, while
the size of the boxes correspond
to the relative tree species
importance (i.e, a larger box
would be tied to a species more
likely to expand its range). Figure
38 depicts the estimated tree
species importance values at
present, while Figure 39 depicts red maple
the estimated tree species
importance values in the year
2100.
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to return to its lower-elevation climatic boundary.
In the short-term (<400 years for a forest) for a
landscape long dominated by humans, direct actions
through land use have had a greater impact than
indirect, long-term pressures.

Patterns in forest composition in New Jersey are
clearly driven, in large part, by the same land

use history of human use, particularly through
European settlement. Across the northeast and lake
states, forest age-class distribution shows remarkably
similar patterns as a result of simultaneous farmland
abandonment (Oswalt, et al. 2019). Social-
economic changes from early in the 20th century
gave rise to much of the forest we have today, the
result of technological improvements in farming
and changes in type and location of resource
exploitation. In New Jersey, the transition towards
fossil fuels and the relaxation of pressure on the
state’s forests for fuelwood allowed the state to retain
extensive forest cover despite its high population

density. This transition also resulted in reduced
forest productivity which leads to or has led to
dense forests and a shift in carbon pools.

Wildfire and Climate Change

New Jersey is at the highest risk from wildfires

in spring (March through May) when vegetation
is at its driest but can also experience fires in the
summer and fall or in any month of the year.
How climate change will impact wildfires in

New Jersey forests is uncertain based on existing
literature and models, which there are few that
focus on New Jersey specific conditions. Climate
change is expected to cause increased temperatures
and changes in extreme precipitation events and
drought that make it uncertain when a drought,
or drought-like conditions may occur. Wildfire
seasons could be lengthened, and the frequency of
large fires increased from the warmer springs and
longer summer dry periods that are expected with
climate change due to these conditions causing drier

Future New Jersey Forests Under Climate Change: Species “Importance Values”
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Figure 39.
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soils and vegetation (Nolte et al. 2018). Climate
change will affect patterns of wildfire disturbance in
numerous ways including from higher temperatures
and extended dry periods, however the specific
effects on eastern forests complicated and are likely
to differ not only geographically, but by forest
community and over time. The climate can also
directly affect the frequency, size and severity of
fires, as well as indirectly affect fire regimes via
influences on vegetation structure and composition

(Sommers et al., 2011).

Some national and global studies suggest that
conditions favorable for wildfire will increase due
to climate change, but few studies have specifically
looked at wildfire risk in the Mid-Atlantic region.
One of the more complete sources of information

on this topic is the USDA’s Climate Vulnerability
Assessment for Mid-Atlantic States.

If warmer temperatures and greater amounts of
evapotranspiration exceed the amount of modest
projected precipitation increases, conditions
supporting wildfire may become more frequent
(Drever et al., 2009; Guyette et al., 2014). This may
be particularly important during the early springand
drier conditions are more favorable for wildfire
(Heilman et al., 2015). In addition to the direct
effects of temperature and precipitation, increases
in fuel loading from pest-induced mortality or
blowdown events could increase fire risk, but the
relationship between these factors can be complex
(Hicke et al., 2012; Sommers et al., 2011). It has
also been suggested that fire can promote invasive
plant species, which may increase the flammability
of an area and thus the frequency, intensity or
length of the fire season (Brooks and Lusk, 2008).
Conversely, prescribed fire can also be used as a tool

for controlling invasive plant species.

USFS Climate Change Atlas:

Change in Species Importance Value for New Jersey Trees
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Figure 40. Change in “Importance Value” for selected species in New Jersey. Species with a higher importance value are more abundant in forestland
and are expected to be more suited to climatic growing conditions in the years indicated. Green arrows represent increases in importance values, while

red arrows represent decreases in importance values from 2019 to 2100. (Data from USFS Climate Change Tree Atlas)
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The timing of activities including timber removal,
prescribed fire and recreation may need to be shifted
as temperatures and precipitation patterns change
as well (Butler-Leopold et al. 2018). These climatic
changes can especially lead to forest management
activity sites remaining wetter for longer periods of
time throughout the year, as well as reducing the
time period for operating on frozen ground. The
seasonality of increased precipitation and warmer
temperatures could produce different fire effects
based on the severity of the fire, eg, a ‘hot’ summer
fire will create different fire effects on regeneration
than a ‘hot’ fall fire. Also, the phenology of the
forest interacts with the severity of the fire and
precipitation and climate could shift seasonally. (La
Puma et al., 2013)

Plants/Plant Communities and Climate Change
The effects of climate change are a large concern,
not only for trees, but for many of the native plants
that are found within New Jersey forests. A variety
of long-term datasets compiled for dates of first
flowering, leaf emergence and local temperature
trends provides great insight as to the effects of
climate change on plants.

One New York study conducted in Ulster County
analyzed local temperature data and flowering dates
of native plant species from the late 1800s and early
1900s and determined that most spring blooming
herbaceous plants were flowering approximately
three to five days earlier per year following a trend in

mean temperature increase (Cook et al. 2008). This
study also concluded that a 1.9 day/decade change
in overall spring flowering dates had occurred (Cook
et al. 2008).

A similar dataset from Washington D.C. was
compiled with more than 100 species of woody

and herbaceous plants. This study concluded that
between 1970 and 1999, approximately 85%

of those species had incurred flowering dates an
average of 5.6 days earlier and many species had
flowered more than 10 days earlier (Abu-Asab et

al. 2001). Another study done in Massachusetts
indicated that after record breaking spring
temperatures in 2010 and 2012, flowering dates for
27 different plant species were the earliest recorded
(Ellwood et al. 2013). In this 2010 study, the
average flowering time was nearly three weeks earlier
than that recorded in 1852 and the average spring
temperature during 2010 was double that of 1852
(Ellwood et al. 2013). Some individual plant species
from the same study were recorded flowering nearly
six weeks before historical records from the 1850’
as well. Multiple studies have even concluded that
for every 2°F increase in average temperature, the
period of flowering will become nearly 4 days earlier
(Primack et al. 2004; Ellwood et al. 2013). Leaf
emergence seems to be advancing at an alarming
rate as well and shows a strong relationship with
maximum daytime temperatures recorded in spring
and late winter (Piao et al. 2015).

e 2070 2100 2150
SLR 2030 2050 Emissions Emissions Emissions
Erezzds Low Mod. _ High Low Mod.  High Low Mod. _ High
>95%
Low End 0.3 0.7 0.9 1.0 11 1.0 13 A5 1.3 2.1 2.9
chance
>83%
0.5 0.9 1.3 1.4 15 1.7 2.0 2.3 2.4 3.1 38
chance
Likels ~ %
v 50% 0.8 14 19 2.2 2.4 2.8 33 39 4.2 52 6.2
Range chance
<17%
1.1 2.1 2.7 31 35 3.9 51 6.3 6.3 83 10.3
chance
High <5%
g 13 26 32 38 44 5.0 6.9 8.8 8.0 13.8 19.6
End chance

*2010 (2001-2019 average) Observed = 0.2 ft

Notes: All values are 19-year means and are measured with respect to a 1991-2009 baseline. Projections are 19-year averages based on Kopp et
al. (2014), Rasmussen et al. (2018), and Bamber et al. (2019). Moderate (Mod.) emissions are interpolated between the high and low emissions
scenarios. Rows correspond to different projection probabilities. For example, the ‘Likely Range’rows correspond to at least a 2-in-3 (66-100%
chance) chance of sea-level rise from the relevant projections considered, consistent with the terms used by the Intergovernmental Panel on Climate
Change (Mastrandrea et al. 2010). Note alternative methods may yield higher or lower estimates of the chances of low-end and high-end outcomes.

Figure 41. Sea-level Rise Projections (Ft. above year 2000 average sea-level) for New Jersey from 2030 to 2150 under low, moderate and high emissions
scenarios. The likely range represents the range of levels between which there is 66% chance that SLR will occur (Kopp et al. 2019).
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Figure 42. Historic monthly mean sea level at Atlantic City, NJ recorded between 1911 and 2019. Image courtesy of NOAA.

Sea-Level Rise

The rate of sea-level rise in the Northeastern United
States has been higher than the global rate over the
last several decades and is expected to continue to be
amplified. As a coastal state, New Jersey is especially
vulnerable to the impacts of sea-level rise. Rising sea
level can result in direct loss of land area in the barrier
islands and other coastal locations. In addition,

low lying portions of the state can become much
more vulnerable to flooding, amplified storm surge,
and saltwater intrusion, ultimately causing impacts

further inland. (Appendix C)

In New Jersey, sea-levels at Atlantic City, Cape May,
and Sandy Hook have risen at a rate of approximately
0.16 in/yr (4 mm/yr) since the beginning of the

20th century (Kopp 2013, NOAA 2019). Pre-
anthropogenic sea-level rise in New Jersey was
approximately 0.08 in/yr (2 mm/yr) (Stanley et

al. 2004, Miller et al. 2009). This suggests that
anthropogenic factors have contributed to a doubling
of the historic rate of rise. There is uncertainty
surrounding exactly why the rates in the Northeastern
United States and New Jersey are greater, but it may
be in part due to changes in the Gulf Stream (Sweet
et al. 2017b), localized subsidence and continued
geologic influences as solid Earth slowly adjusts to the
loss of the North American ice sheet at the end of the
last ice age (Kopp et al. 2019).

The sea-level rise values in Figure 41 represent
projections made by the STAP to the year 2150
(Kopp et al. 2019). The projections through 2050
do not project to low, moderate, or high projections
because differences in sea-level rise projections
between emissions scenarios are minor in the first
half of the century where low emissions projections
for 2050 are about 0.1 ft lower than high emissions
projections. The likely range of sea-level rise under
moderate emissions is 2.0 — 5.1 ft. by 2100.

Increasing rates of sea-level rise are also expected. By
2050, the local rate of sea-level rise will likely increase
from the current rate of approximately 0.2 in/yr

to 0.5 in/yr (5.1 — 13 mm/yr) (Kopp et al. 2019).
Under the moderate emission scenario, the likely
range of increased rates of rise are between 0.2 to 0.8
in/yr (5.1 — 20 mm/yr) over 2060 to 2100.

Forest Area Affected by Storms

The Sea, Lake and Overland Surges from Hurricanes
model (SLOSH), is a numerical model used by
the National Weather Service to compute storm
surge. Storm surge is defined as the abnormal rise
of water generated by a storm, over and above

the predicted astronomical tides. Flooding from
storm surge depends on many factors, such as

the track, intensity, size and forward speed of a
hurricane and the characteristics of the coastline
where the hurricane comes ashore or passes nearby.
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Figure 43. Spatial representation of category 4 hurricane storm surge depths
and forests of New Jersey. (NJDEP, 2020)

For planning purposes, the National Hurricane
Center uses a representative sample of hypothetical
storms to estimate the near worst-case scenario of
flooding for each hurricane category (NOAA). The
frequency of severe storms is expected to increase as
the New Jersey climate becomes warmer and wetter.
Therefore, the consideration of the impacts of storm
surges are a necessity. This helps to assess potential
storm impacts such as forest loss due to saltwater
intrusion and informs decision-making processes.

Figure 43 illustrates the effects of a category 4
hurricane storm surge for New Jersey using the
SLOSH model over the state’s forested areas.

New Jersey has experienced a significant amount of
heavy rainfall events, especially over the past two
decades, with these events occurring more than
twice as often in recent years than during the past
century (NJDEP Climate Change, 2019). Rainfall
events and overall storm surges associated with
Superstorm Sandy in 2012 inundated more than
400,000 acres of uplands and wetlands across the
state (Lathrop, Bognar & Hasse 2016). Portions
of New Jersey impacted by winds of 34 knots or
greater included approximately 2.2 million acres
of forest or 4.1 billion cubic feet of trees (Wilson,

USDA Forest Service Northern Research Station,
2012). The forecasted impacts from Superstorm
Sandy for the eastern seaboard are depicted in
Figure 44.

Climate Change - A Threat to AWC

Some predictions for forest composition under

a changing climate are more certain. Atlantic-
white cedar (AWC), long a high-value species
throughout its range, will suffer disproportionately
(compared to other native New Jersey species) due
to rising seas. AWC typically occurs within one
hundred miles of the Atlantic coast, from Maine
to Mississippi. It competes well against other trees
in wetlands, which are often the lowest-elevation
features on the landscape. Further, it is completely
intolerant of saltwater inundation, although it
does have a capacity to re-establish on salted sites if
enough salt is leached from the soil (Little 1950).

In New Jersey, AWC mainly grows in wetlands with
muck soils in the outer coastal plain. Persistent
inundation from direct sea level rise may not
functionally eliminate cedar from a site, yet periodic

Aulhce: B, Tyler Wilsan, Norihern Rasasrch Station (FIA)
E LI Fanost Sorvice, NOAS
Date: 11082012

= Zone 1 N
P~ 599 million acres of forest
. 1212 billion cubic feet of live trees

-
Zone2 .

6.6 million acres of forest
. 15.1 billion cubic feet of live tress

Zone 3
30 thousand acres, of forest

\50 million cubie feé\ofliue trees
\\;

Forests at risk from winds of Superstorm Sandy
Windspeed

I:l 34 knots or greater

I:I 50 knots or greater

- B4 knots or greater

Forests impacted by 34 knot or greater winds
STATE Million acres  Billion cubic feet
Maine 6.1 111
New Hampshire 48 109
Vermont a7 56
New York 99 221
Massachusetts 30 74
Pennsylvania 50 107
Connecticut 18 42
Rhode Island 0.3 07
New Jersey 22 41
West Virginia 0.3 0.6
Delaware 0.4 10
Maryland 21 55
Virginia 115 247
DC 0o 00
e - North Carolina 120 205

South Carolina 07 11
Florida 18 21
TOTAL 66.5 1363

Figure 44. Forest at risk from 3 different windspeeds generated by
Superstorm Sandy in 2012. Wilson, USDA Forest Service Northern Research
Station, 2012.
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Figure 45. Spatial distribution of large wildfires from 1924-present for New
Jersey. (NJDEP 2020)

and unpredictable incursions from salty storm
surges are sufficient to kill a forest. Hence, loss of
areal extent of this globally-rare species is expected
with rising seas.

Cedar swamps dying and becoming colonized

by marsh species are not a new phenomenon, in
fact losses to saltwater have been noted for this
species since the 1850s, then attributed to coastal
subsidence (Cook 1857). The immense decay
resistance of this species has left evidence of the
longer-term impacts of rising seas by way of buried
cedar stumps well into coastal marshes and shallow
bays. These examples show that AWC forests have
been retreating with rising seas throughout the
Holocene epoch. For AWC forests to maintain their
presence across the landscape despite losses on the
coast, the conditions that created the establishment
of those forests must also be maintained or created.

The current diminished extent compared to
historical levels of this species (Shefhield, et al.,
1998; Mylecraine and Zimmermann, 2003)

Wildfire Hazard Potential 2018
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Figure 46. New Jersey wildfire hazard potential for 2018. (NJDEP)

makes the threat from sea level rise that much
more pressing, as AWC will likely find difhculty in
establishing itself in new sites to replace those lost
from increased salinity in coastal areas. In forested
wetlands that no longer have an AWC component,
disturbance such as fire, flooding and wind events
tend not to create conditions conducive to AWC
repopulation.

Wildfire as a DCA

In the United States today, wildfire seasons are
approximately 78 days longer than they were in the
1970s and since 2000 at least ten states have had
their largest fires on record. In 2019 alone, there
were more than 46,000 fires in the United States.
The increase of development near forest boundaries
(creation of Wildland Urban Interface, WUI) has
also driven up the costs associated with wildfires, as
more than 46 million homes and more than 70,000
communities are at risk to wildfire in the United
States. Meanwhile, the USDA Forest Service and its
partners suppress more than 98% of wildfires upon
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initial attack (hetps:/fwww.usda.gov/topics/disaster/
wildland-fire). Wildfire frequency and severity shape
the landscape often by impacting forest resources
for many years after fires have occurred. Most of
the wildfires in New Jersey occur from the central
to southern portion of the state, many of these
occurring within the Pinelands region. Figure 45
illustrates the spatial distribution of large wildfires
from 1924 to present and the forested areas that are
primarily affected.

Wildfire hazard is the difficulty in controlling
potential wildfire or a physical situation (fuels,
weather and topography) with potential for causing
harm or damage as a result of wildland fire (Scott
and Reinhardt, 2001). The wildland fuels of New
Jersey have been ranked by the wildfire hazard
potential they pose and are presented in Figure

46. The 2007 statewide Land Cover/Land Type
dataset (NJDEP) was used as the base map, with
each cover type ranked from very low to very high
wildfire hazard potential. Take note that the central
to southern portion of the state is highlighted with
a majority of the very high wildfire hazard potential;
this correlates with the same region of the state
where most of the large wildfires occur.

Figure 47. Forestland by WUI status in New Jersey (2010 census restricted to
2011 NLCD forest). (Riemann, 2014)

Wildland Urban Interface

As mentioned within the fragmentation section

of this assessment, WUI is described as the zone
where human development meets or intermingles
with undeveloped wildland vegetation. An analysis
conducted by the USDA Forest Service found that
46% of New Jersey’s total forested area falls within
this zone (Figure 47). The amount of forestland with
enough housing density to qualify as WUI has slowly
but steadily increased over at least the last 30 years.

In 1990, approximately 42% of New Jersey’s
forestland was within WUI, in 2000 this increased
to 45% and in 2010 forestland within WUI was
nearly 46% (Crocker et al., 2017). Further analyses
of WUI and land ownership by Riemann et al.

€ C
County and local government
had the lowest proportion of their
forestland in non-WUI conditions
and nearly 80% of all forestland
within WUl in New Jersey is
privately owned (2019).

»

showed that most of the forestland remaining in
non-WUI in 2010 was state owned (54%) and
federally owned. County and local government
had the lowest proportion of their forestland

in non-WUI conditions and nearly 80% of all
forestland within WUI in New Jersey is privately
owned (2019). Although wildfire can act as a DCA
under certain conditions, it can also be beneficial
ecologically for a range of plants, wildlife, forest
soils and nutrient cycling.

Down Woody Materials

Down woody materials (DWMs) in the form of fallen
trees and shed branches, fulfill a critical ecological
niche in the forests of New Jersey. These materials
provide valuable wildlife habitat, structural diversity
and continue to provide carbon storage within their
biomass. DWM can also contribute to wildfire
hazard, serving as woody fuel along the surface

of the ground. The fuel loading of DWM can be
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Figure 48. Proportion of DWM biomass on New Jersey forestland by dead
wood component for 2006 to 2010. (Crocker et al., 2017)

considered a forest health hazard in times of drought
or in isolated stands with excessive tree mortality
(Crocker et al. 2017). DWM includes fine woody
debris (FWD) with diameters less than three inches,
coarse woody debris (CWD) with diameters of three
inches or greater and residue piles (FIA Field Measure
Manual). FWD includes downed dead branches,
twigs and small tree or shrub boles that are not
attached to a living or standing dead source.

FWD can also be connected to a downed dead tree
bole or downed dead shrub or twigs from various
shrubs and vines. To be considered FWD, material
must be no higher than six feet above the ground
(FIA Field Measure Manual). CWD includes downed
dead tree and shrub boles, large limbs and other
woody pieces that are severed from their original
source of growth and remain on the ground. CWD
also includes dead trees (either self-supported by
roots, severed from roots or uprooted) that are
leaning > 45 degrees from vertical (FIA Field Measure
Manual). In New Jersey from 2006 to 2010, most

of the DWM was FWD at nearly 60%, while CWD
represented approximately 40% (Figure 48).

CWD was also highest on privately owned forestland,
while state and local forestland was the next highest

(Crocker et al., 2017).

Biotic Damage Causing Agents

In addition to considering several abiotic Damage
Causing Agents, the NJ Forest Services’ Forest Health
Program is responsible for monitoring and surveying
a range of biotic DCAs that have the potential to
cause harm to the state’s forest resources as well.

™~ Fine woody debris

The NJ Forest Service initiates both aerial and
ground surveys for DCAs during certain times

of the year including those for gypsy moth, SPB,
bacterial leaf scorch, as well as various other native
and non-native insects and diseases. Evaluating and
monitoring urban tree health conditions are also a
very important part of New Jersey’s overall forest
health initiatives.

Many of the DCAs referenced in this section are
referred to as traditional forest issues, however
these DCAs also manifest in urban and community
forests and even begin as DCAs in these areas.
Different concerns and pathways for handling
certain DCAs in an urban setting as opposed to a
traditional forest setting may also call for different
targeted responses or approaches. A list of DCAs,
corresponding survey techniques and frequency of
survey and monitoring that the NJ Forest Service
currently utilizes can be found in Appendix E.
Additional information is provided in the strategies
section under National Priority 2.

Gypsy Moth (Lymantria dispar)

The gypsy moth is native to Europe and first arrived
in the United States in Massachusetts during 1869.
This moth is a significant pest since its caterpillar
has a voracious appetite for more than 300 species
of trees and shrubs throughout New Jersey, posing a
great danger to our forests. The caterpillars defoliate
trees and can eventually kill host trees or leave them
vulnerable to diseases and other pests. The gypsy

moth prefers approximately 150 primary hosts
(USDA APHIS).

In New Jersey, gypsy moth is primarily recognized
for the damage it causes to oak species. Two of

the main forest type-groups impacted by gypsy
moth include the oak/hickory forest type-group
and the oak/pine forest type-group. In New Jersey,
these groups cover approximately 842,984 acres

of forestland and 190,085 acres of forestland
respectively (FIA, 2018). 24 total forest types across
New Jersey are contained within these two-forest
type-groups alone.

Gypsy moth can be identified by visible egg masses
that are covered with buff or yellowish hair, averaging
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Historic Gypsy Moth Defoliation Trend Since more than half of New Jersey’s forested area
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Figure 49. Historic gypsy moth defoliation trends for New Jersey. (NJDEP, 2019) . . .
Y y preferred species of browse for white-tailed deer,

making the re-establishment of oak species difficult
within forest understories. These are some of the

about 1.5 inches long and about 0.75 inches wide.
factors contributing to the percent projected basal

Newly hatched caterpillars are black and hairy, while
area loss of tree species due to gypsy moth damage

and oak decline that can be seen geographically
across the state as illustrated in Figure 50.

later stages of the larvae develop a mottled yellow
to gray pattern with tufts of bristle-like hairs and
a distinctive color pattern of five pairs of blue dots

followed by six pairs of red dots along their backs. o
Adult moths differ between males and females. Male Gouty Oak Gall (Callirhytis quercus punctata)
Gouty oak gall wasps are tiny wasps that cause the

moths are brown with a darker brown pattern on . :
formation of galls on twigs and stems of trees as a

their wings and have a 1.5-inch wingspan. Females o i
are slightly larger, with a two-inch wingspan and are part of the wasp’s lifecycle. In the spring, the female

nearly white with dark saw-toothed patterns on their
wings (USDA APHIS) tree reacts to the chemicals from the wasp and forms

the gall around the eggs. The gall grows only briefly
and then stops to confine the larvae within. The gall

wasp lays its eggs within expanding plant tissue. The

The first defoliations linked to this insect in New

Jersey were identified as carly as 1919 with sporadic is solid and woody with multiple larval chambers in

pockets of activity continually occurring through the center. The inner gall tissue nourishes the wasp

the early 1930’s. Subsequently, many forested areas

around the state have been subjected to repeat

defoliations. As a result, cycles of tree mortality have )
2013-2027 Projected

congruently occurred. Basal Area Loss from
Oak Decline & Gypsy Moth

Initially, suppression of the moth in New Jersey
focused on eradicating the insect, but soon the
program shifted to a model that focused on
attempting to limit defoliation and tree mortality in
high-use recreational and residential areas only. This
is the suppression program model that the NJ Forest
Service currently uses. Biocontrol agents were also
introduced to limit gypsy moth populations. These
included a fungal pathogen, Entomophaga maimaiga
and a virus, nucleopolybhedyosis virus (NPV).
According to aerial survey detection data from both
the NJ Forest Service and the NJ Department of
Agriculture, conducted from June and early July each
year, gypsy moth defoliation has remained low since
2015 (Figure 49). These aerial detection results also

provide a basis for where to conduct egg mass surveys

fOI’ the fOllOWing fall Figure 50. Projected percent basal area loss of tree species from oak decline
and gypsy moth from 2013 to 2027. (USDA)
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larvae, where they develop within the gall until they
emerge within two years or later.

Species of scarlet oak, northern red oak, pin oak,
chestnut oak and black oak are most generally
affected by gouty oak gall. These species are also
found within the two main forest type-groups
mentioned above, the oak/hickory type-group and
the oak/pine type-group. When galls heavily infest
atree, their weight may cause the branches to droop
and possibly die. A heavily infested tree is also more
susceptible to storm related damages. Overall, tree
mortality due to gouty oak gall is widespread on
state, private and federal lands. Tree damages on the
other hand are most notable for campground areas,
causing hazardous conditions to recreationalists.

Gouty oak gall damage historically has only been an
aesthetic problem that can be remedied by selective
pruning. However, in 20006, southern New Jersey
experienced heavy gouty oak gall infestations that
caused significant decline and mortality of trees over
nearly 20,000 acres. Gouty oak gall often occurs in
regions affected by other DCAs such as gypsy moth
and orangestriped oakworm (Anisota senatoria). This
causes a synergism of damage caused by these biotic

DCA:s.

Asian Longhorned Beetle

(Anoplophora glabripennis)

The Asian Longhorned Beetle (ALB) is native to
Asia and was introduced to North America via
wood packing material from China. This invasive
species was first discovered in 1996 in Brooklyn,
NY. ALB appeared in New Jersey for the first time
in 2002, specifically in Jersey City, but has since
been eradicated.

The preferred host trees of ALB are maple but

they will also attack willow, poplar, horsechestnut,
buckeye, sycamore, mimosa, birch and several
others. Maple trees comprise over an estimated 30%
of the street tree population in New Jersey. There are
eight maple forest types within New Jersey alone that
comprise approximately 317,034 acres of forestland
across the state. A severe infestation could jeopardize

nearly half of the trees that line our streets and
highways. Additionally, ALB could severely impact
the non-urban forests of the Pinelands, Highlands,
outer coastal plain and other areas where host species
are a major part of the ecosystem.

ALB larvae tunnel into the host tree, damaging the
vascular system and overall structural stability of the
tree, ultimately causing mortality. Larvae mature
into adults in the tree’s heartwood and eventually
tunnel out. A tree infested with ALB will have
perfectly round exit holes in the bark about the
width of a pencil. The beetles also leave behind frass,
a mixture of sawdust and waste. The branches of an
infested tree may also exhibit yellowing leaves and
dying limbs. ALB adults can be seen outside of the
host tree from May to October.

Emerald Ash Borer (Agrilus planipennis)

The emerald ash borer (EAB), native to Asia, was
introduced in North America in the 1990s and
was first reported causing widespread decline and
mortality in trees of the ash genus (Fraxinus) in
Detroit, MI in 2002. It has been subsequently
reported in 33 other states and two Canadian
provinces.

The spread of EAB spatially is primarily due to the
transportation of infested ash nursery stock and
forest products such as firewood and unprocessed
logs (USDA Forest Service, 2002). EAB was first
discovered in Somerset County, New Jersey in 2014
and has since spread to multiple counties across the
state (Figure 51). EAB is of special concern since
resulting dead ash trees could be a potential falling

hazard for the public.

In New Jersey the three major species of ash found
(and affected by EAB) throughout the state, as
indicated by FIA, are white ash (£ americana), green
ash (¥ pennsylvanica) and black ash (£ nigra). FIA
estimates that of the 253,291,219 total growing stock
trees five inches in DBH or greater in New Jersey,
nearly 8,467,543 of these or 3.34%, are ash (FIA
2018).
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EAB is responsible for killing and heavily infesting
hundreds of millions of trees in urban and rural
forested environments. However, in North America

EAB Detections in New Jersey

SUSSEX
2017 Montague Twp

WARREN
2017 Harmony Twp
2017 Hardwick Twp
2017 Greenwich Twp
2017 Mansfield Twp

EAB has only attacked ash species and appears to
prefer green ash and black ash over white ash and

BERGEN
2015 Hillsdale Boro

2016 Mahwah Twp

e et o e blue ash (£ quadrangulata). Even with this preference
2017 Alexandria.Wp 2017 Rockleigh Boro . . .

B K o teneton all North American species of ash are at risk to EAB
2017  EastAmwell Twp .

soueser B Gty damage. Symptoms appearing on ash trees from

%014 Hsporough Top 2017 (RaRGOipTwe . . . Bpe .

i o an EAB infestation include wilting foliage, dead

5016 S soun Brock Boro 2016 Hovaken Oy . . .

ercen - branches and an increasingly thin crown (USDA

2014 Ewing Tw T .

me teofiwte o, | Forest Service 2002).

2015 Princeton Boro
2015  Hopewell Boro
2016 Pennington Boro
2016 Hopewell Twp

2015 South Brunswick Twp
2015 Monroe Twp

2016 Cranbury Twp

2016  EastBrunswick Twp

2017 Robbinsville Twp

2017 Trenton City MONMOUTH

2015 Allentown Boro
2017 Manalapan Twp

BURLINGTON

2014 Westampton Twp
2015 Edgewater Park Twp
2015 Moorestown Twp
2016 Bordentown City
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Figure 51. EAB detections in New Jersey by county and municipality.
(NJDEPt. of Agriculture, 2018)

Adult EAB beetles are less than a penny in size with
metallic emerald green wing covers and a reddish
copper abdomen. Adult EAB feed on ash foliage for
a few weeks and have an overall life cycle of one year.
Peak EAB activity occurs between mid-June and early
July with most activity occurring throughout the

day. Eggs of EAB are deposited individually in bark
crevices or under bark flaps along trunks or branches.
After seven to 10 days the larva hatch and chew
through the bark into the phloem and cambial layers
of the tree where they feed and overwinter. Pupation
occurs in late April or May. The EAB adults then exit
the tree and form a characteristic D-shaped exit hole
approximately three to four millimeters in diameter

(USDA Forest Service, 2002).

Municipalities with EAB (58)

Southern Pine Beetle (Dendroctonus frontalis)
In December 2001, it was thought that the first
occurrence of SPB was discovered and reported

in New Jersey. However, through much research,
historic records were found indicating that a
previous SPB event did occur in 1939. No other
information as to the location, population and
duration of this event has been found.

SPB is the most destructive forest insect pest in
the southern and southeastern United States. Since
the migration of SPB northward to southern New

€ C
Characteristics of stands with the
greatest risk of attack include
biologically mature to overmature,
high density, drought stressed and/
or storm damaged stands.

»

Jersey, it has attacked all pine species growing in

the Pinelands region. These species include pitch
pine, Virginia pine, shortleaf pine, loblolly pine,
white pine and red pine. The loblolly/shortleaf pine
forest type-group is most impacted by SPB. This
forest type-group contains four forest types and

is comprised of approximately 471,294 acres of
forestland in New Jersey (FIA 2018). In addition,
nearly 65% of these southern-pine forests consist of
high-density pine stands (Crocker et al., 2017).
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Figure 52. Percent projected loss of basal area of all pine tree species from
SPB across New Jersey for 2013 to 2027. (USDA)

SPB infestations occur in pure pine stands, pine-
hardwood, hardwood-pine, pitch pine lowlands and
pine mixed AWC swamps. Ornamental plantings
of Norway spruce have also been infested by SPB.
These infestations by SPB across the region have
consistently been linked to areas of a significantly
high-density of pine, as well as slow individual
tree growth rates and older forests (Coulson &
Klepzig, 2011). Characteristics of stands with the
greatest risk of attack include biologically mature
to overmature, high density, drought stressed and/
or storm damaged stands. However, even healthy
stands can be susceptible to a mass attack if the
conditions are right. In 2013, SPB affected nearly
3,630 acres, while approximately 2,016 acres were
impacted in 2014.

SPB lives within the inner bark of pine trees where
they feed on phloem tissue and construct winding
S-shaped or serpentine galleries. These galleries
created by adult beetles and offspring can girdle

a tree. Not only do the galleries affect a tree’s
capability of transporting water and nutrients,

but the blue-stain fungi that is introduced by the
insect can colonize xylem tissue and block water
flow throughout the tree as well. This damage to
trees caused by SPB activity is considered direct
mortality. Females within the tree also emit a
pheromone which attracts both males and females
to the host tree. This, in addition to the odors
associated with the pine resin excreted as a result of
beetle attack, attracts even more SPB to the affected
tree. Depending on the time of year, number of
SPB attacking, presence of blue-stain fungi and
environmental factors, mortality may become
noticeable within a few weeks to four months after
an attack.

The needles of newly infested trees will begin to
turn yellow and progress to red. This range of needle
discoloration will also indicate the direction the
infestation is spreading. Fresh pitch tubes, reddish
and yellowish-white in color, also help determine
the direction of spread. Eventually the trees will turn
brown and lose their needles.

SPB presence in states north of New Jersey,
including New York, Connecticut and
Massachusetts has indicated the insects’ ability

to survive more northern climates. Although the
northern half of New Jersey is not dominated with
hard yellow pines, there are areas of red pine and
white pine plantations that are at risk for future SPB
infestation as well.

Figure 52 shows the potential percent loss of basal
area of all pine tree species due to SPB damage
geographically across the state for 2013 to 2027.
Issues associated with climate change will most
likely lead to continued infestations, northern
migration of SPB and the shifting of forest types.
This could reduce habitat favorable of pine
dependent wildlife species, increase wildfire risk,
cause loss of forest revenue and increase costs of
hazard tree removal in recreational areas or around
structures. Depending on infestation outbreaks
throughout subsequent years, mortality by SPB has
the real potential of devastating the forests of the
Pinelands region.
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Climate Change and SPB

SPB behavior in New Jersey represents an early
example of the current impacts of climate change.
SPB has long been present in pine forests along
New Jersey’s Delaware Bay shore, but its role

was silviculturally insignificant, killing isolated
unhealthy trees.

Starting in the early 2000’s New Jersey began

to experience spot outbreaks of the beetle that
progressively moved northward, especially along
the coast. Rising winter minimum temperatures
are thought to be responsible for this northward
movement (Tran, et al. 2007). The insect is killed
when cold winter temperatures drop below 3.2°F
(Ungerer, Ayres and Lombardero 1999), but the
frequency of such overnight lows has already
declined as a result of climate change.

Indeed, in 2014 SPB was discovered on New York’s
Long Island, where it had never been seen before
(NYSDEC 2018). Forest susceptibility aside,
climate warming alone is predicted to be enough to
seriously amplify the impact of SPB on New Jersey’s
pine forests (FHTET 2019).

Hemlock Woolly Adelgid (Adelges tsugae)
Hemlock woolly adelgid (HWA) is an invasive
insect native to Asia that attacks eastern hemlock
(Tsuga canadensis) and Carolina hemlock (Zsuga
caroliniana). FIA estimates that out of more than
851,592,944 total live trees of one inch DBH

or greater on forestland in New Jersey, nearly
3,848,227 of these trees or 0.45%, are eastern
hemlock (FIA, 2018).

In 1951, HWA was first reported on the eastern
portion of the United States in the state of Virginia.
Since that time infestations of these pests have
occurred throughout northern New Jersey’s eastern
hemlock forests, causing significant mortality to
eastern hemlock trees. Not only have these pests
caused extensive damage, but other stressors to
eastern hemlock such as drought, hemlock elongate
scale (Fiorinia externa Ferris) and borers have
accelerated the rate and extent of hemlock mortality
throughout the state (Mayer and Scudder, 2008).

HWA is a small (1/16th inch long) aphid-like insect
with reddish-brown to purplish-black coloring. As
HWA matures it produces a white wool-like wax
for protection and the protection of its eggs, from
natural predators. HWA is dormant during the
summer months and begins to feed at the base of
eastern hemlock needles when cooler temperatures
arrive, typically October through the winter. After
repeated infestations, thinning of tree crowns leads
to tree decline and ultimately to mortality (USDA
Forest Service, 2005).

Nearly all eastern hemlock populations within the
state of New Jersey have been infested with HWA
to some extent. This is one of the main reasons
why the loss of hemlock as an FIA forest type has
occurred, in addition to its negative net growth
rates and peaked rate of mortality in 2013 at
approximately 4.6 % since its initial rise in 1987
(FIA 2018; Crocker et al. 2017).

Bacterial Leaf Scorch (Xylella fastidiosa)
Bacterial leaf scorch (BLS), caused by the bacterium
Xylella fastidiosa, clogs the xylem tissue within a tree
and causes the leaves to scorch, leading to branch
dieback. BLS is believed to be spread by xylem
feeding insects such as leathoppers, trechoppers and
spittle bugs. These insects pick up the BLS bacteria
by feeding on the xylem fluid of an infected plant
and then inject the bacteria into the healthy plant
leaves while they feed.

BLS is most common in the red oak subgenus, but
has also been detected in maples, sweet gum, elms
and other hardwood species in other states. In New
Jersey, BLS symptoms within oak trees are only
visible for a few weeks in mid-summer and early
fall (August to September). Although many of the
symptomatic leaves remain on the tree until normal
leaf fall, some will fall to the ground early, a good
indication it is infected with BLS.

Symptoms of BLS can also be very similar to those
caused by drought stress and normal autumn
changes. In leaves affected by BLS, characteristic
features include outer edges turning brown with
the discoloration moving toward the center of

the leaf in an irregular pattern. Perhaps the most
visible distinguishing characteristic of BLS is the
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“water-soaked” appearance, sometimes a red band
and sometimes a yellow halo at the transitional
area between the browning portion and the healthy
green portion of the leaf.

BLS may affect only one area of the tree before
spreading or can exhibit symptoms throughout

the crown of the tree. A tree can also harbor a BLS
infection, yet refoliate for several years later, but
eventually the stress of the disease and the resulting
branch dieback will leave the tree highly susceptible
to other pests and pathogens and ultimate mortality.
BLS is most common among six different forest
types in New Jersey which include species such as
northern red oak, pin oak and black oak. These

six forest types make up nearly 469,566 acres of
forestland across the state.

Oak Wilt (Bretziella fagacearum formerly
Ceratocystis fagacearum)

Oak wilt is caused by the fungus, Bretziella
fagacearum, which ultimately cuts off the
transportation of water and nutrients throughout the
tree. The main period of infection is in the spring,
when new vessel wood is being formed. The fungus
is spread through a variety of insects that feed on tree
bark and sap, as well as through root grafting.

Most new tree infections occur when the fungus moves
from an infected tree to a nearby healthy tree through
connected root systems in a process called local spread.
The roots of trees in oak species groups commonly
graft to roots of other trees in the same group, forming
a continuous underground network. When one tree in
a group becomes infected and dies, the fungus spreads
through the connected root systems, killing more trees
and creating an infection center.

The fungus can also survive up to seven years within
soil. The red oak subgenus is most affected by this
disease, causing trees to die within weeks. Species of
the white oak subgenus can be infected, however are
not as susceptible and may survive for at least a few
years later. Overall, the oak/hickory and oak/pine
forest type-groups are the most impacted by oak
wilt. As mentioned earlier, these two forest type-
groups comprise approximately 842,984 acres and
190,085 acres of forestland, respectively.

Symptoms of oak wilt are similar to that of BLS
with scorched leaves occurring throughout the
crown of the tree, however oak wilt will cause

trees to lose both scorched and green leaves in July
rather than later in the summer. Oak wilt is usually
identified in red oaks by rapid leaf discoloration
and wilting. Often the initial symptom is a subtle
off-green color shift that may be visible in the upper
portion of the tree crown. Shortly after this initial
color shift, the leaves begin to wilt from the top of
the crown downward.

Fungal mats which also develop under the bark of
the tree can usually be detected by a “sweet” smell
accompanied by cracking bark. With oak wilt,
infected trees will die much faster than BLS, usually
within weeks or months of initial infection. Oak
decline on the other hand, is a slow-acting decline
of oak trees due to a variety of factors such as
climate, site quality and advancing tree age. There is
no single cause responsible for oak decline.

Although oak wilt has not been confirmed by
detection within New Jersey, it is a serious disease
that can have significant impacts on several species
of oak trees and a significant portion of forestland
throughout the state. With confirmed infections of
oak wilt in species of oak trees located nearby within
New York’s Brooklyn and Long Island, continued
monitoring for this disease is a key to good forest
health for New Jersey trees and forests.

Beech Bark Disease (Neonectria)

Beech Bark Disease (BBD) is caused by the beech
scale insect (Cryptococcus fagisuga) which attacks
American beech trees (Fagus grandifolia) creating

a fungal entryway for three different species of
Neonectria fungus. Two of the Neonectria fungi are
non-native (Nectria coccinea var. faginata and N.
ochroleuca) and one is native (V. galligena). The non-
native fungus V. coccinea var. faginata is the species
most commonly found to be associated with BBD.
The fungus ultimately causes cankers that girdle and
kill the infected tree. American beech trees occur
primarily in the northern portion of the state of
New Jersey and along the Delaware River corridor.
FIA estimates that of the 851,592,944 total live trees
of one inch DBH or greater on forestland in New
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Figure 53. Spatial distribution of American Beech and detection of beech
bark disease in 2013. (Forest Futures)

Jersey, approximately 11,999,555 of these trees or
1.41%, are American beech (2018). Symptoms of
BBD include patches of the white waxy scale insect
on the bark and trunk of the tree, as well as bright
red fruiting bodies. Trees infected with BBD develop
thin crowns with yellowing leaves, cracking bark,
cankers and trunk deformities.

In several northern New Jersey counties, beech trees
have been found infested and infected by both the
beech scale insect and the Neonectria fungus (Figure
53). Currently, BBD has not been found in the
central portion of the state. The scale insect has also
not been found in the southern portion of the state,
however small populations of the scale insect have
been found in counties located within central New

Jersey (2014 NJ Forest Health Highlights, NJDEP).

Beech Leaf Disease

Beech leaf disease (BLD) was first discovered in
North America in Ohio in 2012 and has since been
found in New York, Pennsylvania and Ontario.
Although the exact cause of BLD is still unknown,
it is thought to be associated with the anguinid
nematode, Litylenchus crenatae mccannii, which is
believed to be native to Japan. Understory beech are
the most susceptible to the disease, where symptoms
can rapidly change from early to late stages and
mortality occurring soon after infection.

In larger, more mature trees, the disease progresses
more slowly — showing symptoms in lower branches
first and slowly working its way up the crown. The
symptoms of beech leaf disease include a distinct
discoloration in the leaf tissue that occurs in a
striping pattern, either between the leaf veins or

Distribution of Counties with Laurel Wilt Disease* by year of Initial Detection

Initial Detection of
Xyseborus glabratus
May 2002

Porl Wentworth, GA [

Updated: July 23, 2018

Figure 54. Laurel Wilt Disease distribution by year. (Kendra et al 2013)

along the leaf veins, more clearly visible when the
affected leaf is held up to light. This discoloration

eventually causes leaf necrosis and defoliation.

Symptoms of BLD also progress through buds

and as affected buds are aborted, no new leaves are
produced, with branch dieback and tree mortality
eventually occurring. BLD can affect more than
90% of beech, including American and ornamental
(European and Oriental) beech trees, within a
detected area and appears to be spreading to new
areas every year. BLD has the potential to further
devastate American beech forests that have already
been impacted by beech bark disease.

Laurel Wilt Disease (Raffaelea lauricola)

Laurel wilt disease (LWD) was first detected in
Georgia in 2002 and has expanded throughout the
southeast much faster than predicted (Kendra et

al. 2013) (Figure 54). Laurel wilt disease (LWD) is
caused by the non-native fungus, Raffaelea lauricola
and is transmitted by the exotic redbay ambrosia
beetle (Xyleborus glabratus) that affects plants in the
Lauraceae family, mainly redbay (Persea borbonia) and
sassafras (Sassafras albidum). Female beetles, the sex
that transmits the fungi, can reproduce in the absence
of males. Additionally, these beetles do not target weak
or stressed trees, but can colonize healthy, live trees.

The beetle introduces the fungus into its galleries,
where the fungus proliferates and serves as food for
the beetles. Infested trees respond to this intrusion by
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blocking water transport, which causes systemic wilt
and ultimately death. Internal symptoms of disease
include dark brownish/black staining around beetle
entry holes and galleries and discolored sapwood with
blue/gray streaking.

External symptoms in red bay trees include foliar
wilt, beginning in terminal leaves in the crown and
moving downward, leaves turning from dull green
to purple, then copper brown and trees retaining
dead leaves for up to a year. In contrast, sassafras
trees defoliate rapidly as trees wilt and die. In the
south, laurel wilt on sassafras was also found to often
be geographically isolated from othersymptomatic
hosts and could occur independently of its proximity
to other infected hosts. LWD does not appear to be
as aggressive in sassafras as it is in redbay but is still
highly susceptible to the disease.

WD has decimated redbay populations in the
southeast, eliminating them from their native
maritime and coastal plain forests. In NJ, the species
at greatest risk are sassafras and spicebush (Lindera
benzoin).

Fungicides and insecticides have been looked at as a
short-term option for management, but are expensive
and must be implemented prior to infection,

because the beetle’s galleries are mostly located in the
heartwood of trees, where pesticides cannot reach.

Sweetgum Inscriber

In 2013, an unknown bark beetle, Acanthotomicus
sp., also called the sweetgum inscriber, was identified
as causing rapid and widespread mortality in
American sweetgum (Liquidambar styraciflua) in
Shanghai, China. American sweetgum is commonly
grown and planted in China as a landscape and
ornamental tree where the sweetgum inscriber has
been said to have a 100% lethality rate.

While not much is currently known about
Acanthotomicus sp., it is thought to be
morphologically similar to Zps spp., another type of
bark beetle. It has the potential to have up to three
generations per year and all life stages of the beetle
are associated with the phloem of the tree (EPPO,
2020).

Most infested trees did not display any signs of stress
prior to attack. Signs of infestation include presence
of small exit holes (about Imm in size), as well as
dead leaves that are retained on the tree until winter
(EPPO, 2020). All of this indicates a significant
ecological impact, should the sweetgum inscriber

be introduced to North America and to New Jersey
where 3.65% of live trees greater than 1 inch at
DBH are sweetgum (FIA 2018). (Gao et al 2017)

Beech Leaf-Mining Weevil

The beech leaf-mining weevil (Orchestes fagi) is a
European native that feeds on all species of beech,
as well as Rubus spp., Prunus spp. and Malus spp.

It was first identified in North America in Nova
Scotia in 2011, feeding on American beech (Fagus
americana). While adult BLM'W have the ability
to feed on multiple plant species, beech trees are
required for female oviposition and larval feeding.

Females oviposit on young leaves at the time of
budburst, laying eggs on the midrib of beech leaves.
As larvae hatch, they create tunnels from the midrib
to leaf tips, eating within the leaf and then create
mines within the leaf where they can pupate. Adults
eat holes in leaves and are not restricted to beech
leaves as a food source. BLM'W overwinter under
tree bark and can cause tree mortality after several
successive defoliations on a given tree.

In North America, BLM'W has only been identified
impacting American Beech to date but has the
potential to negatively affect other species as well.

In areas where beech leaf-mining weevil are present
in Nova Scotia, there has been an increase in beech
mortality from 18% to 88% in one year. (Canadian
Forest Service, 2016) Biocontrol agents from
Europe are being tested for release in North America
to help control BLMW populations.

Spotted Lanternfly (Lycorma deliculata)

The spotted lanternfly (SLF) is a leaf hopper insect
native to Asia that was accidentally introduced into
Berks County, Pennsylvania in 2014. This insect has
the potential to detrimentally impact more than 70
different plant species including agricultural crops
such as fruit trees, grapes and hops. The non-native
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invasive tree species commonly known as tree of
heaven (Ailanthus altissima) plays a role within the
SLF lifecycle, in particular with the feeding and
reproduction by adult SLE Yet, little is definitively
known regarding the specifics of this interaction.
FIA estimates that of 851,592,944 total live trees
of one-inch DBH or greater on forestland in New
Jersey, approximately 3,068,439 of these or 0.36%,
are Ailanthus or tree of heaven. (FIA 2018)

Immature SLF are black with white spots and long
mouthparts; they later develop large red patches as
they further grow toward the adult stage. Adult SLF
are colorful with black heads, gray forewings with
black spots and reticulated wing tips, with bright
red hindwings. Adults are approximately one inch
in length and a half-inch wide and are generally
present from mid-July through the fall or winter.

SLF feed on the phloem of young stems using their
sucking mouthparts and excrete large quantities of
honeydew onto surrounding plants. This honeydew
facilitates the growth of a sooty mold that further
weakens plants by decreasing photosynthesis and
tree vigor, as well as through the attraction of other
insects including hornets, ants and bees to feed.

Adult SLF mate and lay eggs from mid-July through
the fall. Egg masses are laid on smooth surfaces such
as bark, stone, outdoor furniture, vehicles and other
structures. They have a grey, mud-like appearance
and eggs remain in this stage throughout the winter,
making them very easy to accidentally transport.
Immature SLF then emerge from egg masses in the
spring, typically about mid-May for New Jersey.

Since its initial introduction to Pennsylvania in
2014, SLF has spread to a total of 13 Pennsylvania
counties. There, it has already negatively affected
many plants including cultivated grapes in
vineyards, apple orchards and landscape plants. In
2018, SLF spread to New Jersey, effectively placing
three counties under quarantine—Warren, Mercer
and Hunterdon. Currently in New Jersey, SLF has
also been found in Somerset, Burlington, Camden,
Gloucester, Salem and Cape May counties.

Verticillium Wilt (Verticillium dahlia)

The fungus that causes verticillium wilt (Verticillium
dahlia) is of primary concern in urban forest
settings. Verticillium wilt affects more than

300 plant species, including 80 species of trees.
Commonly affected tree species include maple,
magnolia and redbud, with conifers being
unaffected by the fungus. The verticillium fungus
lives in soil and can be spread via flowing water,
wind, by tools or via transplanted plants that have
become exposed to the fungus. When the fungus
enters a tree’s root system, it blocks water from
circulating throughout the tree and produces toxins
that result in the characteristic wilting symptoms.

The leaves of an infected tree will show symptoms
of the fungus, including yellowing around the edges
in mid-summer. Often only one side of the tree
will exhibit symptoms of wilting and if an infected
branch is cut, it will show discoloration in streaks,
bands or flecks. The branch discoloration is bright
green in maples and magnolias and dark brown in
most other species.

Sudden oak death (Phytophthora ramorum)
Sudden oak death (SOD) is a disease caused by

the pathogen Phytophthora ramorum and was first
reported in central coastal California in 1995
(USDA Forest Service, 2002). This species of fungi
infects trees through the soil, on stems or on leaves
and can travel by wind or rain to its next host. SOD
specifically targets species of oak, with mortality
occurring within the first few months or even years
within infection. The oak/hickory and oak/pine
forest type-groups in New Jersey are the most at risk
to SOD and comprise approximately 842,984 acres
and 190,085 acres of forestland, respectively.

The effects of SOD include the formation of cankers
along tree stems, the deterioration of crowns and the
wilting of leaves. This pathogen essentially girdles
the tree, preventing the transport of nutrients and
water and ultimately leads to tree mortality.

California nurseries with contaminated stock or
the potential for contamination were quarantined
in 2003 so as not to distribute infected material
to other parts of the country. However, prior to
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quarantine in 2003, plant material was shipped to
New Jersey garden centers and nurseries. The

NJ Forest Service received grants to perform surveys
and to collect and test samples at the recipient
nursery properties and nearby streams. Surveys
were completed from 2004-2008; all samples tested
negative for SOD.

Thousand Cankers Disease

(Geosmithia morbida)

Thousand Cankers Disease (TCD) is a progressive
disease complex that kills various species of walnut,
particularly black walnut (Juglans nigra). FIA
estimates that of 851,592,944 total live trees of
one-inch DBH or greater on forestland in New
Jersey, approximately 4,445,534 trees or 0.52%,
are black walnut. The TCD, disease-causing
fungus (Geosmithia morbida) is transmitted into
the phloem of the tree by the walnut twig beetle
(Pityophthorus juglandis) as it constructs its galleries
in the tree. Small cankers, no larger than the size
of a quarter, develop around the galleries as a result
of the fungus. Multiple cankers then coalesce,
eventually girdling a branch, stem or trunk of a
black walnut tree. The fungus causing TCD is
native to the western United States yet does not
pose a threat to the walnut species native to that
range. However, black walnut trees planted in these
western states (in addition to mid-west states) as
ornamental or landscape trees were later discovered
to be susceptible to the fungus. In 2010, TCD was
confirmed in Tennessee, the first detection east of
the 100th meridian, within the native range of black
walnut trees.

Figure 55. Circles indicate where researchers have detected Amynthas. Dark
grey shading indicates the potential range of Amynthas, based on climate.
(blog.uvm.edu)

Major symptoms of TCD include yellowing of foliage
and thinning of tree crowns followed by branch
mortality, cankers on the branches and boles and
evidence of small bark beetles. While TCD has not
yet been detected in New Jersey, it was confirmed in
Virginia and Pennsylvania in 2011 and in Maryland
in 2013. Due to the detrimental effects of TCD

to black walnut trees and the close proximity of
detections in neighboring states, early detection of
TCD is a top priority within New Jersey.

Jumping Worms (Amynthas spp.)

Jumping worms, native to east Asia, arrived in
North America in the late 19th century, most
likely via imported plant material or through
horticultural and agricultural products (dnz.wi.gov).
These earthworms in the Megascolecidae family,
were first detected in Wisconsin in 2013 and have
been reported in 37 other states since (blog.uvm.
edu). Figure 55 illustrates this spatial distribution
of jumping worm detections. Although most worms
are non-native, the Amynthas species of worms are of
concern_for a variety of reasons:

* Grow more rapidly, feed more aggressively
and reproduce more quickly than other
species of worms;

* Able to reproduce parthenogenically, are
asexual — females can lay viable eggs in the
absence of a male;

* Feed closer to the surface of the soil layer,
feed on the leaf layer and upper soil levels.
Their castings are dry and granular and lack
the nutritional composition needed for
plants to germinate. This also leads to soil
erosion and soil compaction in impacted
areas;

* Negatively affect forest regeneration
and understory vegetation because of the
alterations to the soil composition; and

* Have small dirt colored cocoons about
the size of a mustard seed making it easy to
accidentally transport the worms in potted
plants, on shoes, tools and tire treads.

There are many species of Amynthas, but the
most common species found in North America
are the Amynthas agrestis, Amynthas tokioensis and
M. higendorfi. Amynthas are characterized by their
snake-like movements when disturbed and by
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the oily sheen on their skin and a flat, smooth,
complete clitellum (band around the body of the
worm). They may also drop their tail as a defense
mechanism. Adult worms are most commonly
present from late July to November. While
Amynthas cocoons are viable for at least two years
and are present year-round.

The distribution of Amynthas worms is not well
documented in New Jersey but they are presumed
to be widespread. The impact of Amynthas worms
on forest regeneration and understory growth is
also not well documented yet is presumed to be
significant. Therefore, the NJ Invasive Species Strike
Team has added Amynthas to the 2018 Invasive
Species List. The current status of Amynthas is listed
as High Risk, with “0” detections, a NJ Invasive
Species Strike Team status of “Target,” and with

an early detection/rapid response action code of
“17. It is believed that these worms arrived from
Japan through cherry blossoms sent from Japan to
Washington DC in 1912 (blog.uvm.edn.).

White-tailed deer (Odocoileus virginianus)

High densities of white-tailed deer pose a significant
threat to forest health and plant regeneration
throughout New Jersey. Herbivory coupled with
wildfire exclusion, forestland conversion, forest
fragmentation and invasive plant invasion, are all
contributing DCAs with the ability to limit forest
regeneration potential. Overabundant deer and
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Figure 56. Probability of occurrence of ungulate browse across northeastern
states. (McWilliams et al., 2018)
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Figure 57. Changes in deer population density in New Jersey, 1972-1998.
(Adapted from NJDEP, 1999; and SC and FoHVQS, 2014)

deer browse are specifically mentioned as threats in
the Piedmont and parts of the Skylands Regions.
(SWAP 2018)

Deer selectively browse tree seedlings and other
plants and over time these damages can severely
impact the structure and species composition

of New Jersey’s forests as well as rare species
populations and other factors. Deer may also
strongly reduce tree recruitment, as well as reduce
understory cover across large spatial scales.

White-tailed deer, when unchecked, can also change
habitats at a landscape scale and eliminate habitats
on which rare wildlife depend by causing a lack of
structural diversity. Because of this, natural resource
managers have also identified the need to address
deer populations alongside the lack of sunlight

and invasive plants. (SWAP 2018) The higher the
density or local deer population, the more prevalent
these detrimental effects become. An approximately
70% probability of occurrence for moderate or
high levels of ungulate browse is a useful minimum
for describing areas where forest managers need

to consider local browse pressure on management
activities (McWilliams et al., 2018; Figure 56).

Opverall, the mid-Atlantic region demonstrates the
highest probability of browse occurrence, with New
Jersey characterized with moderate and high browse
levels as defined by the McWilliams study (2018).
Deer densities in New Jersey have been on the rise
over the last 50 years (Figure 57). This further
correlates with an increase in browse probability. As
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deer populations increase, so too do their impacts
on forest regeneration, structure and composition.

Forest type-groups are impacted differently by the
effects of deer browse due in part to variations in
tree species biology and life history. For instance,
the oak/hickory and maple/beech/birch forest
type-groups are under more browse pressure than
most other forest type-groups. The proportion of
forest land with moderate or high browse impacts
for other forest type-groups ranged from 32 to
57%, further supporting the notion that ungulate-
compatible silviculture, such as prescribed fire,
control of competing vegetation and fencing, has
become a major thrust for managers in the Midwest
and Northeast (McWilliams et al., 2018).

Although oak species can be quite responsive to
forest management, they also tend to be highly
palatable to deer. Preference by deer can lead to
reduced regeneration success of these species.
These browse effects can also alter successional
pathways, reducing the amount of understory
vegetative biodiversity and ultimately creating

a more homogeneous understory. Deer are also
responsible for altering forest regeneration potential
of specific species such as oaks, hickories and
hemlock, especially within the mid-Atlantic states
(McWilliams et al., 2018).

A New Jersey study centered around the Piedmont
by Kelly showed that significant changes in tree
species composition were observed in relation to
deer browse preferences, especially in the large
seedling and sapling layers of which exhibited the
greatest decline (2019). Sites with higher estimated
deer populations showed conspicuously lower
sapling densities (Kelly, 2019).

This study also showed declines in native herbaceous
plants in conjunction with impacts to trees.

The cover of exotic shrubs, lianas and herbs also
increased, resulting in a major shift in species
composition away from mostly native species cover,
to mostly exotic shrub and liana cover (Kelly, 2019).
Excessive deer browse can also create a favorable
environment for invasive plants to germinate and
out-compete native species; selective browse on

native species allow non-native plants to become
established and thrive. (N] SWAP, 2008) White-
tailed deer, when unchecked, can change habitats at
a landscape scale and eliminate habitats on which

rare wildlife depend. (SWAP 2018)

Invasive Plant Species

An invasive species is a native or non-native plant

or organism introduced into a new environment,
causing harm. Non-native plant species in particular
pose a significant risk to forest ecosystems when they
become invasive. These species affect forest ecosystems
through direct competition for resources, alteration
of fire or hydrologic conditions, disruption of natural
succession and pollination and other cascading
influences (Frelich et al., 2012; Tu et al., 2001).

Invasive plant species can be introduced into native
ecosystems by the transport of seed on vehicles or
equipment, on the soles of shoes, in manure from
domestic or wild animals or via dissemination

by wind and water. Major shipments from
international origins are often the source of new
exotic species as well, including Amur honeysuckle
(Lonicera maackii) and reed canarygrass (Phalaris
arundinacea).

The Snyder and Kaufman (2004) report on
nonindigenous plant species in New Jersey provides
an excellent background on the number and

origin of nonindigenous plant species throughout
the state, discusses problems caused by harmful
invasive plant species, describes state and federal
programs associated with these topics and examines
methods of control and prevention. Fact sheets on
27 of the most problematic invasive plant species
were developed from this report to help guide
management and control initiatives across the state.

The USDA Forest Service, FIA program has
monitored 25 invasive plant species in the eastern
United States since 2007 (Kurtz, 2013). The density
of invasive plant species was found to be highest

in the Piedmont region stretching from western
Maryland to eastern New York, where five to seven
invasive plant species were found in most of the
NFI plots. As part of the FIA program protocol,

approximately 39 regional invasive plant species are
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Name

Multiflora rose
Japanese honeysuckle
Japanese barberry
Garlic mustard
Nonnative bush honeysuckles
Nepalese browntop
Oriental bittersweet
Autumn-olive
European privet
Norway maple

Black locust

Canada thistle
Common reed
Spotted knapweed
Dames rocket
Ailanthus

Occurrences Percentage of plots
24 36.9
18 27.7
16 24.6
14 215
13 20.0
12 18.5
11 16.9

9 13.8
6 9.2
3 4.6
3 4.6
2 3.1
2 3.1
1 1.5
1 15
1 1.5

Table 6. Invasive plant species detected by FIA monitoring of invasive plots within New Jersey. (Crocker et al., 2013)

monitored for within plots across the state of New
Jersey (Crocker et al., 2017).

Of these 39 monitored invasive plant species,

the 2013 inventory revealed the presence of
approximately 16 different species. Overall, nearly
half (46%) of all New Jersey plots contained these
invasive plant species. The detailed results of these
observed occurrences are visible within Table 6
(Crocker et al., 2017). In New Jersey, most of
these invasive plant species are located within the
northern portion of the state. While statewide
eradication of invasive plant species is impossible,
site specific removal and restoration is possible and
is occurring throughout New Jersey. Therefore,
controlling invasive plant species to the point where
trees can become established and understanding
these thresholds is important.

Another study using FIA data found more invasive
plant species and in greater abundance, within
fragmented forest landscapes, including areas of the
Mid-Atlantic region (Iannone et al., 2015). Glossy
buckthorn, bush honeysuckle, autumn olive, crown

vetch, Japanese knotweed, Japanese stiltgrass, garlic
mustard, ailanthus, mile-a-minute and multiflora
rose are among the most problematic invasive plant
species within the Mid-Atlantic region (Grafton,
2003).

Non-native invasive plant species are a major
threat to many forested communities across the
eastern United States. Many invasive plant species
can establish rapidly after a disturbance and are
able to outcompete native vegetation for growing
space, water, nutrients and light (Brown and Peet,
2003; Dukes et al., 2009). Climatic factors that
could influence the ability of a species to invade
include warmer temperatures, earlier springs and
reduced snowpack (Hellmann et al., 2008; Ryan
and Vose, 2012). Evidence indicates that increases
in temperature, longer growing seasons and more
frequent disturbances will lead to increases in many
invasive plant species (Butler-Leopold et. al. 2018).

The control of invasive species, particularly plants,
is a major focus for the health of New Jersey forests.
The lack of forest stewardship, in particular, can
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lead to significant ecological damage. More than
one thousand non-native invasive plant species

have become established within New Jersey. Some
of these species are very harmful and can crowd

out native plant species, altering the structure of
natural plant communities, disrupting ecosystem
functions and degrading recreational opportunities.
Invasive plant species predominately occur in highly
disturbed areas and can adapt to various ecological
conditions quickly.

Mortality

An increase in dead trees is a normal sign for a
maturing forest and can even be important for
biodiversity and in providing structure for wildlife
habitat. However, mortality should be closely
monitored in New Jersey because of the relative
homogeneity of the forest statewide in terms of
forest composition (type-groups) and age class
distribution within the state. Coupled with these
factors, DCAs including insects and pathogens
could lead to widespread and rapid changes that
would be detrimental to biodiversity, social and
economic values of the resource. The average
annual tree mortality (in volume) on New Jersey
timberland for FIA inventories from 1999 to 2015
is summarized within Figure 58.

Since most of New Jersey’s forests are classified as
timberland, these estimates can be used to gain
insight into patterns on forested lands statewide.
Mortality appears to be on the steady rise for both
hardwood and softwood species of trees since 1999.
However, the number of standing dead

trees per acre on timberland has fluctuated since
1999, with a general rise since 2011 (Figure 59).

Further, as depicted in Figure 60, a distribution of
tree mortality from 1999 to 2015 by cause of death
is visible (FIA). This indicates that tree mortality
related to insect damage has experienced a sharp rise
since 2010, with more than 5% of standing dead
trees on timberland in 2015 due to insect damage
(FIA). Concurrently, tree mortality related to disease
has only gradually increased across the same time

period with less than 1% of standing dead trees on
timberland in 2015 due to disease (FIA).

Cause of Death

Trees per Acre

Average Annual Mortality of Trees (5” + DBH)
on Timberland
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Figure 58. Average annual mortality of trees in volume on timberland in New
Jersey by hardwood and softwood species from 1999 to 2015. (FIA)
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Figure 59. Standing Dead Trees per acre on Timberland in New Jersey from
1999 to 2015. (FIA)
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Figure 60. Percent of standing dead trees on timberland by cause of death in
New Jersey from 1999 to 2015. (FIA)
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CRITERION 4.

CONSERVATION AND MAINTENANCE
OF SOIL AND WATER RESOURCES

Soil Quality on Forest Land

Forest contributions to maintaining soil and water
quality are an important benefit of both urban and
rural forest environments. Trees, shrubs and ground
cover help to stabilize soil and transform nutrients.
A primary sustainable forest management goal is
maintaining soil and hydrologic function (Montreal
Process Criterion #4) so that forest productivity
(rate of biomass production per unit time and area)
is not impaired. However, the relationship between
the measures of soil and hydrologic function and
forest productivity must be validated with long-
term trials so that water quality standards and Best
Management Practices (BMPs) can be modified and
adapted as needed (Burger et al., 2010). Watersheds
with higher forest cover also provide greater
amounts of high-quality water for multiple uses.

It is important that riparian areas remain forested
to serve as natural buffers that filter pollutants and
sediments that would otherwise enter streams and
other water bodies.

To better understand soil and hydrologic functions
in New Jersey, physiographic provinces should first
be discussed. New Jersey has four physiographic
provinces (shown in Figure 61) which are described
in the following sections.

Valley and Ridge: Located in the northwestern
corner of New Jersey and characterized by steep-
sided, linear ridges and broad valleys, underlain
by folded and faulted Paleozoic sedimentary

rocks of Cambrian to Middle Devonian age (540
to 374 million years old), this province covers
approximately 536 square miles and occupies a
major portion of Sussex and Warren Counties.
Carbonate bedrock including dolomite, limestone,

Physiographic Provinces

Figure 61. Physiographic provinces of New Jersey. (NJFS, 2019)

marble and shale characterize the Kittatinny Ridge
and Valley. This province comprises nearly 8.5%
of the area of New Jersey and is home to about
5% of the state’s population. Hardwood swamps,
sugar maple-mixed hardwoods, northern mixed
oaks, ridgetop pitch-pine scrub oak and hemlock/
hardwood forests are common forest type-groups

found within this province. (NJDEP, NJGS, 2003)
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Highlands: Located east of the Valley and Ridge
province, this region spans multiple states (PA, NJ,
NY, CT) and consists primarily of metamorphic
crystalline rocks dominated by gneiss on ridges,
erodible sedimentary sandstone and dolomite and
shale in valleys. The Wisconsin glacier extended
across the northern half of this region. The
Highlands lie in the southeastern portions of Sussex
and Warren Counties not included within the
Valley and Ridge province, as well as major portions
of Hunterdon, Morris and Passaic Counties. This
province even extends into portions of Bergen

and Somerset Counties. The Highlands occupies
approximately 980 square miles within New Jersey.
In general, the Highlands province is composed of
rugged topography with discontinuous rounded
ridges and deep narrow valleys. This province
comprises nearly 12% of the area of New Jersey and
is also home to about 5% of the state’s population.
Hardwood swamps, sugar maple-mixed hardwoods,
northern mixed oaks, ridgetop pitch-pine scrub oak
and hemlock/hardwood forests are common forest

type-groups in this province. (NJDED NJGS, 2003)

Piedmont: This province covers Essex, Hudson and
Union counties in its entirety, as well as portions of
Bergen, Hunterdon, Somerset, Mercer, Middlesex,
Morris and Passaic counties. The Piedmont consists
of slightly folded and faulted sedimentary rocks

of the Triassic and Jurassic age (20 to 140 million
years old) as well as Paleozoic sedimentary rocks
(along northeastern edge). This primarily low rolling
plain is divided up by a series of higher igneous

rock (lava flows and diabase intrusive rock) ridges
and covers approximately 1,600 square miles. The
Piedmont comprises 20% of the area of New Jersey
and is home to nearly 60% of the state’s population.
Hardwood swamps, sugar maple-mixed hardwoods,
northern mixed oaks and hemlock/hardwood forests
are common forest type-groups within this province.

(NJDER, NJGS, 2003)

Coastal Plain: The Coastal Plain is the largest
province in New Jersey at roughly 4,667 square
miles. The Coastal Plain covers Atlantic, Burlington,
Camden, Cape May, Cumberland, Gloucester,
Monmouth, Ocean and Salem counties in

their entirety, as well as portions of Mercer and
Middlesex counties. Unconsolidated layers of silt,
sand and clays were deposited during the upper
Lower Cretaceous to Miocene periods (90 to 10
million years old). The Coastal Plain can be further
described by formation as either the Inner or Outer
Coastal Plain. The Inner Coastal Plain composes
approximately 14.3% of the area of New Jersey
and is home to 14% of the state’s population. The
Outer Coastal Plain on the other hand, composes
about 45.2% of the area of New Jersey and is home
to about 16% of the state’s population. AWC, pine
plains, red maple-sweet gum, pitch pine lowlands,
hardwood swamps, upland pine and oak and
southern mixed-oak forests are the common forest

type-groups found. (NJDEP, NJGS, 2003)

Soil Productivity and Soil Quality
Soil productivity is generally defined as a soil’s ability

to produce biomass or some harvestable crop. If not
modified, soil has a natural or inherent productive
potential based on its genesis and setting in the
landscape. Some soils are naturally more productive
than others, but not necessarily more valuable in
terms of the role they play in their natural setting.
This difference in soil productivity is reflected in a
measure of forest “site index” or volume produced
after a given amount of time (Burger et al., 2010).
Site index is a very important indicator used to
determine overall site productivity and is commonly
used in forest management decision-making
processes. Site index is a species-specific measure

of actual or potential forest productivity, expressed
in terms of the average height of trees included in

a specified stand component at a specified index or
base age (Helms, 1998).

Soil quality has been defined as a soil’s ability
to provide services important to people. This
measure is useful in determining the extent
to which a managed soil is improved or
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Figure 62. Percentage of forest inventory plots, 2000 to 2005, in the North that were reported to have suboptimal soil

conditions. (Shifley et al., 2016)

degraded from its natural state or some other
selected reference condition. Soil is complex; it has
many physical, chemical and biological properties
that define its natural state and determine its rate of
productivity. Disturbances or management inputs
can usually change multiple soil properties at once
(Burger et al., 2010).

According to FIA data (2000-2005) as illustrated
in Figure 62, the percentage of plots within New
Jersey that were reported to have suboptimal

soil conditions for water PH at 0-10 cm (0-4

inch) depth, which is a soil quality indicator, was
approximately 50%. At a depth of 10-20 cm (4-8
inch), approximately 25% of the plots reported
having a water PH of less than 4.0. The percentage
of plots that were reported to have suboptimal soil
conditions for the soil quality indicator of exchange
aluminum greater than 100mg/kg at 0-10 cm (0-4
inch) depth was approximately 50%. Whereas the

exchange aluminum greater than 100mg/kg at 10-
20 cm (4-8 inch) depth was about 38%. Similarly,
for the soil quality indicator of exchange calcium
less than 100mg/kg at 0-10 cm (0-4 inch) depth,
the percentage of plots with these suboptimal soil
conditions was approximately 63% and for 10-20
cm (4-8 inch) depth it was approximately 88%.
(Shifley et al., 2016)

Soil quality and stability is important for all

tree species regardless of whether they are under
stress from DCAs. For example, a change in fire
regime through land use changes as well as other
anthropogenic factors can affect soil in many ways.
Repeated fires can cause significant impacts on the
amounts of organic matter, in addition to various
soil properties. For instance, if a severe wildfire
occurs, soil organic matter can be rapidly released/
reduced.
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Other indicators used to measure soil quality,
productivity and potential issues include soil
density and soil compaction. Bulk density is

a way to measure the weight of soil in a given
volume (including dry solids, water and pore
space). However, bulk density is also an indicator
of soil compaction and soil health, specifically
affecting filtration, root depth/restrictions, water
capacity, nutrient availability, soil porosity and
microorganism activity through soil moisture.
When soil is no longer able to allow for the natural
movement of water or act structurally supportive,
nutrients are lost, water movement becomes
unpredictable and the water quality within larger
watersheds becomes unreliable. Bulk density
measurements for specific soil types can serve as
indicators of soil compaction. For instance, soils
with higher bulk density values tend to indicate
compaction, however sandier soils generally have
a higher bulk density than fine silts and clays.
These values can also be used to determine rooting
depth, tree growth, erosion/runoff potential and
waterlogged soil.

Water Quality and Forest Land

Watershed protection is vital to any ecosystem, as
watersheds provide valuable ecosystem services such
as clean drinking water through water filtration,

the reduction of flooding and erosion, sustaining of
stream temperatures and flow, watershed stability
and resilience, aquatic habitat and recreation
(Barnes et al., 2009).

Forests in riparian areas slow the flow of surface
water movement into bodies of water, regulate
temperature and provide valuable food and habitat
for wildlife. Management of riparian forests
influences the quantity and quality of water in their
adjacent waterways. Therefore, following BMPDs is
important in maintaining the integrity of forests,
streams, lakes and ground-water.

Forests are important in regulating ground-water
flow and quality as well. In general, forest cover is
often positively correlated with clean drinking water
and outdoor recreational opportunities. The health
of riparian forest, individual trees and riparian-

associated plants is also important in determining
the stabilization of stream banks (USES et al.,
2003). Urban tree plantings are an important
component of water filtration properties as well.
In fact, managing stormwater through the use of
green infrastructure, species selection and planting
locations, can help communities address flooding
and stormwater runoff issues while helping to
maintain green space.

Forested wetlands are found throughout New
Jersey and are considered one of the state’s most
vital resources and productive ecosystems. They
provide many benefits including flood storage
capacity, flood velocity reduction, ground-water
recharge opportunities, nutrient and sediment
control, wildlife habitat, recreational opportunities
and timber supply. Wetlands occur in depressions
adjacent to rivers, lakes, streams and coastal

waters or in isolated areas disconnected from open
waterways . They are frequently transition areas
between a well-drained upland and open waters.
Many wetlands develop in distinct depressions

or basins that can be readily observed. While
others may occur in almost imperceptible shallow
depressions that cover many acres. They also may
be associated with ground-water seeps. Water and
hydrology are dominant factors in determining the
nature of soil development, as well as the types of
plant and animal communities living in the soil
and on the surface of wetlands. Hydrology can also
create severe physiological constraints for many
plants and animals that are not adapted for those
conditions and can be extremely conducive for those
that are adapted for life in water or in saturated soil.

¢ |

Management of riparian forests
influences the quantity and
quality of water in their
adjacent waterways.

»
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Figure 63. Percent of upland and wetland forest by watershed in New Jersey.
(NJFS, 2019)

Forested Riparian Area

The total extent of naturally covered riparian areas
in New Jersey is approximately 697,064 acres. This
equates to nearly 13% of the total area of New
Jersey’s riparian areas being naturally covered. These
riparian areas, as described by the National Land
Cover Database (NLCD) include the following
land-cover classes: open water, perennial ice/

snow, deciduous forest, evergreen forest, mixed
forest, shrub/scrub, grassland/herbaceous, woody
wetlands and emergent herbaceous wetlands
(MRLC, 2016). Figure 63 illustrates the percent
upland and wetland forests by HUC12 watersheds
located throughout New Jersey, demonstrating
where forested areas influence water movement or
infiltration and help to regulate runoff, flooding or
stormwater issues.

Healthy vegetation adjacent to surface waters
such as forested riparian areas are essential for
maintaining bank stability and water quality.
These are also vital forms of flood control and
unless properly controlled, development within
flood hazard areas can exacerbate the intensity and
frequency of flooding by reducing flood storage,
increasing stormwater runoff and obstructing the
movement of floodwaters. In addition, structures
that are improperly built in flood hazard areas are
subject to flood damage and threaten the health,
safety and welfare of those who use them.

The NJ Flood Hazard Control Act (FHACA) was
developed as a means to regulate flood hazard

areas; control stream encroachments; coordinate
effectively the development, dissemination and

use of information on floods and flood damages
that may be available; authorize the delegation of
certain administrative and enforcement functions
to county governing bodies; and integrate the flood
control activities of the municipal, county, state and
federal governments (N.J.S.A. 58:16A-50b). The
indiscriminate disturbance of wetland vegetation
can destabilize channels, leading to increased erosion
and sedimentation that exacerbate the intensity and
frequency of flooding.

The loss of vegetation adjacent to surface waters
reduces filtration of stormwater runoff and thus
degrades the quality of these waters. The FHACA
Regulations (N.J.A.C. 7:13 -1 et seq.) therefore
incorporates stringent standards for development
in flood hazard areas and areas adjacent to surface
waters. These regulations provide a means to
mitigate the adverse impacts to flooding and

the environment that can be caused by such
development. Further, under FHACA a water that
is subject to the FHACA rules is called a regulated
water. Under N.J.A.C. 7:13-2.2, all surface waters
in New Jersey are regulated with four exceptions —
manmade canals, coastal wetlands, certain segments
of water that have a drainage area of less than 50

acres and water-filled depressions created in dry land
(Technical Manual FHACA, 2018).
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Impervious Increase 1995 - 2012

Impervious Surface 1995

Impervious Surface

Impervious surface impedes precipitation
infiltration to ground-water; increases the amount
of runoff; impacts ground-water recharge, frequency
and magnitude of flooding, as well as pollutant
levels; and degrades biological activity. Impervious
surface in New Jersey is clustered primarily around
urban areas and averages approximately 20% of land
area by municipality. Figure 64 illustrates the spatial
distribution of the percentage of impervious surface
across the state of New Jersey from 1995 to 2012
(Lathrop, Bognar & Hasse 2016). In New Jersey,
the total impervious footprint was 515,106 acres

as of 2012 or about 805 square miles of concrete
and asphalt (Lathrop et al., 2016). This represents
1,285 acres of impervious surface increase per year
from 2007 to 2012—however this is a decline

from the previous time period (Lathrop, Bognar

& Hasse 2016). This means that from 2007 to

2012 there was one acre of impervious surface for
every 3.8 acres of development, while on average,
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Figure 64. Spatial distribution of the percentage of impervious surface cover
for New Jersey from 1995 to 2012. (Lathrop, Bognar and Hasse 2016)

newly developed land is 26.5% impervious surface
(Lathrop, Bognar & Hasse 2016). Across the

state there were also approximately 1,783 acres of
stormwater basins added, for a total of 15,209 acres
from 2007 to 2012 (Lathrop, Bognar & Hasse
2016). Impervious surfaces not only alter hydrology
but can adversely impact wildlife migration patterns

(Nowak and Greenfield, 2009).

Water quality is greatly affected by land use patterns,
including the amount of impervious surface across
the state (Chescheir et al., 1990; Evans et al., 1989;
Skaggs et al., 1980; Treece, 1994). Drainage water
from undisturbed forested watersheds carries a lower
nutrient load than drainage water from developed
soils. The development of organic soils results in
large increases in the phosphorus (P) content of
drainage water if fertilizer P is added, because the
soil does not bind B, as in mineral soils. Nitrogen
(N) also increases, but not nearly to the extent
noted for P. Restoration of wetland conditions in
peatlands formerly drained for agriculture would
likely reduce nutrient export and improve water
quality as well.

Water Monitoring

In 2014, New Jersey’s targeted monitoring results,
as reported to the Environmental Protection Agency
(EPA) by the state, concluded that 97% or 19,078
miles of the total miles of rivers and streams in the
state (19,705 miles) were assessed for water quality.
Of those assessed waters, nearly 1,316 miles of rivers
and streams were characterized as “good waters”—
met all the uses for which they were assessed. Also,
in 2014 nearly 4,084 miles of rivers and streams
were considered “previously impaired waters now
attaining all uses”—a waterbody (or cause) that was
once impaired is considered to be attaining water
quality standards if it meets all uses. “Impaired”
rivers and streams are those where any one of the
waterway’s uses is not met.

In New Jersey this included approximately 17,762
miles, with 1,695 miles having a completed TMDL
(total maximum daily load) and 16,067 miles

with a TMDL needed (69 miles of which a new
TMDL has been completed). The TMDL is a
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calculation of the maximum amount of
a pollutant allowed to enter a waterbody
so it will continue to meet water quality
standards. Calculating TDML:s also helps
to determine a target for the reduction of
a pollutant and load reductions that are
necessary to the source of the pollutant

(EPA, 2018).

The 2014 monitoring results also
included 47,109 acres of New Jersey’s
lakes, reservoirs and ponds which
comprises nearly 65% of the 72,590 acres
of the total area of water bodies located
within New Jersey. Of these assessed
waters, approximately 2,698 acres were
considered “good waters” while 44,411
acres were considered “impaired”. Of
those total assessed lakes, reservoirs and
ponds, 4,540 acres were “previously
impaired waters now attaining all uses”.
Of these impaired waters, 4,952 acres of
TMDLs were completed and 39,459 acre:
of TMDLs are needed, with new TMDLs
completed on 68.5 acres. In addition,

Water Protection
Regions

Delaware River Basin
Along the northwestern
boundary of New Jersey,
following along the Delaware
River, is the Delaware

River Basin (Figure 65).
Currently, this segment is
part of the Delaware River
Basin Commission’s (DRBC)
Special Protection Waters
program. This is possibly the
longest stretch of river in

the nation under an anti-
degradation policy. According
to the DRBC website:

“The words watershed

and basin are essentially
synonymous, although,
technically, a basin is a large
watershed made up of smaller
sub-watersheds. A watershed

approximately 86% of bays and estuaries Figure 65. Delaware River Basin. (Delaware River Basin ~ CaIl be Slmply described as

Commission, 2019)

were assessed (650 square miles of 760
total square miles) for New Jersey.

Of those assessed, 50 square miles were considered
“good waters” and 600 square miles were considered
“impaired”. “Previously impaired waters now
attaining all uses” comprised approximately 23
square miles. There were approximately 15 square
miles of impaired bays and estuaries that had a
completed TMDL, with 585 square miles where
TMDLs are needed. The protection of watersheds
through proper forest management is important

to better protect key regions throughout the state
of New Jersey. These key regions include the
Highlands, Pinelands and Delaware River Basin.
These regions provide clean drinking water, water
filtration and temperature regulation, in addition to
flood control across the state.

the area of land draining to
a particular stream. When
it rains, the rain will run-off the land into that
local waterway, which then makes its way into
larger bodies of water. The body of water and the
surrounding land both make up the watershed.
All of the watersheds that eventually drain to the
Delaware River make up the Delaware River Basin.

There are 10 main sub-watersheds of the Delaware
River Basin. The basin also includes portions of five
physiographic regions: the Appalachian Plateau;
Ridge and Valley; New England; Piedmont; and the
Atlantic Coastal Plain.

The Delaware River Basin includes four states,
42 counties and 838 municipalities. In all, it
contains 13,539 square miles, including the
782 square-mile Delaware Bay.
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It drains parts of:
*  Pennsylvania (6,422 square miles or 50.3
percent of the basin’s total land area)
e New Jersey (2,969 square miles, or 23.3%)
*  New York (2,362 square miles, 18.5%)
e Delaware (1,004 square miles, 7.9%)

Just over 13 million people (about four percent of
the nation’s population) rely on the waters of the
Delaware River Basin for drinking, agricultural, and
industrial use, but the watershed drains only four-
tenths of one percent of the total continental U.S.
land area. The 13.3 million figure includes about 5
million people in New York City and northern New
Jersey who live outside the basin. New York City
gets roughly half its water supply from three large
reservoirs located on tributaries to the Delaware.”

(DRBC 2020)

Highlands Region

The Highlands region (Figure 66) makes up more
than 859,358 acres (approximately 1,343 square
miles) and is located in the northern portion of
the state. This region contains 88 municipalities
within seven counties, providing drinking water
for more than five million residents of New Jersey.
Consequently, the Highlands Act (PL. 2004,
¢.120) was passed in 2004 to protect this sensitive
area, water quality being one of the priorities. The
Highlands Regional Master Plan (RMP) adopted
in 2008, provides
guidance for
implementation
of the Act. There

is more than

Highlands Region
approximately

415,000 acres
contained within the
Preservation Area
and approximately
445,000 acres
within the Planning
Area of the RMP
(NJ Highlands
Council website,
2019). This area of
national significance

Figure 66. Highlands region of New Jersey.

(NJFS, 2020) was identified as a

critical watershed for nearby metropolitan areas. In
2004 the Highlands Conservation Act recognized
the importance of the water, forest, agricultural,
wildlife, recreational and cultural resources within
the region. Therefore, more than $9.25 million in
federal funding for land protection in the Highlands
region has been appropriated by Congress to date.
Related collaborative conservation efforts, like

the work of the Appalachian Trail Conservancy,
have protected thousands of acres in each state
throughout the region, including portions of the
Appalachian Trail (Multi-State Priority Areas in the
Northeast and Midwest, 2016). This work continues
to provide crucial landscape-scale linkages between
federal, state and private forest lands that were
already protected (Multi-State Priority Areas in the
Northeast and Midwest, 2016).

Pinelands Region
The Pinelands region is located within the southern
portion of the state of New Jersey (Figure 67).
Underneath much of the Pinelands region is

the Kirkwood-Cohansey Aquifer, an important
drinking-water source for much of southern New
Jersey. The shallow water table across the region lies
just beneath the surface in most areas. This provides
wetlands, lakes, streams and rivers located within
southern New Jersey the capacity to seep or flow
into the aquifer. Miles of rivers course through the
scenic Pinelands region, most of which also feed
the productive bays of southern New Jersey. These
major watercourses include the Mullica, Great Egg
Harbor, Maurice and
Toms Rivers. The Great
Egg River and Maurice
River are designated wild
and scenic rivers, while
the Mullica River traverses
through the Pinelands

Preservation Area. In this

area a majority of the lakes
are man-made rather than

Pinelands

natural phenomena and ‘
have generally been created
through the damming of ?j/
streams and other wetlands

in the distant past. The Figure 67. Pinelands region of New

best-known lakes in this  Zersey- (WFS, 2020)
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region are Lake Lenape, Harrisville Pond and Lake
Oswego (N] Pinelands Commission website, 2019).

Forests with Known Water Filtration
Qualities

Forested wetlands provide many functions and
services within larger local watersheds, dependent
on size, type and location of the wetland within

a watershed. Collectively, wetlands provide many
watershed benefits,
including pollutant
removal, flood
storage, wildlife
habitat, ground-
water recharge and
erosion control.
While watersheds
and wetlands are
interconnected
systems, their
management is
often segregated
along regulatory
and jurisdictional
boundaries

(Cappiella et al.,

9
These riparian areas have
been shown to be very
valuable for the removal of
nonpoint-source pollution
from drainage water. Several
researchers have measured
>90% reductions in sediment
and nitrate concentrations
in water flowing through the
riparian areas.

through plant litter (Whigham et al., 1988). Studies
have found that a watershed can be maintained at
least 65% upland and wetland forest forest cover

and less than 10% impervious surface. (Booth,
2000).

Wetlands and Watersheds

There are numerous factors that influence the
wetness of an area including precipitation,
stratigraphy, topography, soil permeability and
plant cover. In general, all
wetlands have at least a
seasonal abundance of water.
This water may come from
seasonal fluctuation in ground-
water level, direct precipitation,
overbank flooding, surface
water runoff from rain and/

or snow melt or from tidal
flooding. The duration and
frequency of inundation

and soil saturation may vary
from permanent flooding or
saturation, to irregular flooding
or saturation. Wetlands are
often defined by and possess

20006). Forest types

that are best known

for effective water filtration qualities or capacity, are
often referred to as swamps or wooded wetlands—
where trees are the dominant plants. These types of
forested wetlands only occur within palustrine and
estuarine wetland ecosystems. These wetland forest
types are characteristically described by having an
overstory of tall trees, understory of small trees and
shrubs and an herbaceous ground layer. Within
New Jersey there are four common types of forested
wetlands: hardwood swamps, pine/hardwood
swamps, eastern hemlock wetland ravines and AWC
swamps.

These forested wetlands or riparian areas that border
uplands are important for nitrogen processing and
retention of large sediment particles. Fine particles
associated with high concentrations of phosphorus
are retained in downstream wetlands where flow
rates are slowed and where surface water passes

99  the following three essential
characteristics: wetland
hydrology, wetland vegetation and hydric soils.

Wetland hydrology is often the least exact and

most difficult to establish in the field, of the three
technical criteria for wetland identification. This
difficulty is largely due to annual, seasonal and daily
fluctuations. Hydrographs for forested wetlands
show greater delay between storm events and peak
flows due to the remoteness of their headwaters.
Forested wetlands are also hydrologically open

and dependent, to a degree, on floodwaters for the
delivery of nutrient laden silts affecting their fertility.

Due to the nature of wetlands and watersheds
and their interconnected systems, proper forest
management prescriptions can help improve the
overall health and vigor of our natural filtration
tools, as well as other ecosystem services. Issues
such as fragmentation, urbanization and changes
in land ownership need checks and balances.
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NJ Category1 Streams

Category 1 Waters

Figure 68. New Jersey Category 1 Streams. (NJDEP, 2019)

Acknowledgment of these issues also helps
contribute to our understanding for the need
and the importance of keeping undeveloped land
forested, especially wetlands, as well as overall
watersheds.

Category 1 Streams

Water resources are key to the productivity and
health of many forest processes and include the
physical features, habitat and organisms of wetland
areas, lakes and streams. Maintaining water quality
in forested watershed processes is key in sustaining
ecological integrity of the environment. The state of
New Jersey made water resources a priority due to
the systems that depend upon a clean and plentiful
supply. Category 1 streams (Figure 68) were
therefore designated for the protection of water at
key sources. Category 1 waters are explicitly defined
by the existing New Jersey Surface Water Quality
Standards (N.]. A. C. 7:9B, 2019) as:

“...those waters designated in the tables in
N.J.A.C. 7:9B-1.15(c) through (i), for purposes
of implementing the antidegradation policies set
forth at N.J.A.C. 7:9B1.5(d), for protection from
measurable changes in water quality based on
exceptional ecological significance, exceptional
recreational significance, exceptional water supply
significance or exceptional fisheries resource(s) to
protect their aesthetic value (color, clarity, scenic
setting) and ecological integrity (habitat, water
quality and biological functions).”

Additionally, realizing water as essential for all
species of life throughout the state, rules and
regulations were enacted to regulate activities within
wetland and flood hazard areas. Everything from
drinking water, wildlife (aquatic and terrestrial) and
recreational activities such as fishing and swimming,
depend on a clean and abundant water supply
(USDA Forest Service et al., 2003). In addition

to regulatory protections, the state of New Jersey
also maintains a manual of Best Management
Practices (BMPs) that inform practitioners as to

the techniques and methods that can be employed
to protect our water resources. BMP applications
that are well-planned and carefully executed often
result in only short-term changes to stream water
characteristics while avoiding long-term changes to
stream characteristics such as sediment, flow and
temperature that can alter a stream’s ecosystem and
inhabitants (Stuart and Edwards, 20006).

These practices embrace the application of
responsible forest management by completing
silvicultural prescriptions through implementation
guidelines, leaving undeveloped land as forests with
minimal adverse impact during forest operations.
BMPs are specifically designed to minimize soil
erosion, protect water quality by preventing non-
point source pollution, enhance fish and wildlife
habitat and improve recreational opportunities

(NJDED, Forest Service, 1995).

In March of 2019, NJDEP Water Resource
Management proposed to upgrade 749 miles of
waters to Category 1 stream status. These proposed
amendments were adopted and became effective on

April 6, 2020.
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CRITERION 5.

MAINTENANCE OF FOREST CONTRIBUTION
TO GLOBAL CARBON CYCLES

Forest and Tree Carbon

The global carbon cycle is responsible for the
storage, flow or flux and transformation of
carbon compounds that are central to life and the
regulation of the earth’s climate.

Climate Change and Sources of Greenhouse
Gases in New Jersey

“Emissions of GHGS [Green House Gases] are
documented in the New Jersey Statewide Greenhouse
Gas Inventory Report, prepared every two years pursuant
to the mandate of
the GWRA [Global
Warming Response
Act]. The most recent
report estimated

etal.,, 2017). Understanding where, how much, and
at what rate carbon is stored in forests is vital for
evaluating the effects of forest management on the
global climate.

Forest Carbon Pools

Carbon pools are reservoirs of carbon that have the
capacity to both take in and release carbon (FAO of the
United Nations, 2019). There are five very broad global
carbon pools which encompass a variety of complex
systems. Each of these pools exchanges carbon with
one another, known as carbon flux, comprising what is

¢ S <nOWN a5 the global carbon cycle
Forests are the largest

terrestrial carbon sink on earth.

(University of New Hampshire
GLOBE Carbon Cycle, 2015).

emissions for 2016

and developed

projections for 2017 and 2018.

Net emissions for 2018 were estimated to be 97.0
million metric tons (MMT) of carbon dioxide
equivalent (CO2e).

Transportation dominated the states emissions profile
at 40.6 MMT CO2e, which is 42% of the net total.
Electric generation, residential, commercial and the
industrial sectors rounded out the top five. Combined,
these categories added 90.5 MMT CO2e to the
atmosphere, or 93% of the states total net emissions.”
(NJDEP GWRA 8050, 2020)

A carbon sink is “a compartment within the

earth’s system that acquires carbon from the
atmosphere and stores it for a specified period of
time” (USGCRP, 2018), and forests are the largest
terrestrial carbon sink on earth (Oswalt et al., 2019).
The measurement of total carbon and its allocation
among various tree components including saplings,
tree boles and tree limbs, helps to further our
understanding of the distribution of forest resources
and their availability for different uses such as
carbon sequestration and wildlife habitat (Crocker

y»
Presented here are Forest Inventory

Analysis (FIA) data from the
USDA Forest Service describing the five forest carbon
pools for New Jersey in 2018 as defined by Smith and
Heath (2008). The National Forest Inventory (NFI)
inputs to the United States forest carbon stock and
stock-change estimates are a compilation of FIA forest
inventories collected over an interval of more than 30
years. The NFIs include field plot measurements, but
also rely on ancillary data such as remote sensing and
official census area quantities to estimate forest area or
to improve precision (Smith, Heath and Hoover, 2013;
Smith et al., 2013)

Since NFIs are not consistent between nations and
usually are not specifically or originally intended for
estimation of carbon, harmonization of how these data
are utilized and presented is necessary. For the purpose
of greenhouse gas inventories (GHGIs), harmonizing
either forest inventories or carbon factors ensures
consistent carbon estimates under potentially different
systems of forest inventory.

Harmonized reporting can be challenging for a variety
of reasons; including that many nation’s national forest
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NJ Forest Carbon Pools 2018
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Figure 69. Forest carbon pools by percentage for New Jersey in 2018. (FIA)

inventories were originally developed for purposes that
did not include carbon monitoring. (Smith, Heath
and Hoover, 2013). Each pool is expressed as a carbon
density (tonnes per hectare or Mg per hectare) for

the forested conditions in FIA inventory plots, These
plot-level carbon-from-inventory conversions are then
compiled as the forest carbon stock and stock-change
estimates reported annually in the United States
National GHGIs (Smith, Heath and Hoover, 2013;
Smith et al., 2013).

The five FIA carbon pools for New Jersey are (1) live
aboveground, (2) live belowground, (3) dead wood,
(4) litter and (5) soil organic carbon. Overall, the
forests of New Jersey store an estimated 141,320,375
metric tons of carbon across the five pools. Pool 1,
live tree aboveground biomass, includes all live trees
2.5 cm in DBH (at 1.37 m above the forest floor)
and larger. The aboveground tree biomass portion
includes stems, stumps, branches, bark, seeds and
foliage (Smith, Heath and Hoover, 2013). In New
Jersey, this carbon pool is one of the largest (almost
equal to the soil organic carbon pool) and contains
more than 55,768,441 metric tons of carbon (FIA,
2018). Pool 2, live tree belowground biomass, includes

all coarse living roots greater than 2mm in diameter
(Smith, Heath and Hoover, 2013). This carbon pool

makes up approximately 11,028,959 metric tons of
carbon in New Jersey (FIA, 2018). Pool 3, dead wood,
includes all non-living woody material lying on the
ground and having a diameter greater than 7.5 cm at
transect intersection, as well as stumps, both above
and belowground (Smith, Heath and Hoover, 2013).

In New Jersey this carbon pool contains nearly
8,386,448 metric tons of carbon (FIA, 2018). Pool
(4), litter or forest floor, includes litter, fulvic and
humic layers and all non-living woody biomass with

a diameter less than 7.5 cm at transect intersection,
lying on the ground (Smith, Heath and Hoover,
2013). This carbon pool contains more than
10,848,325 metric tons of carbon in New Jersey (FIA,
2018). Pool 5, soil organic carbon, includes all organic
material, including fine roots in the soil to a depth of
1 m but excludes the coarse roots of the belowground
pool (Smith, Heath and Hoover, 2013). In New
Jersey, this is also one of the largest carbon pools with
more than 55,288,201 metric tons of carbon (FIA,
2018). Figure 69 illustrates this forest carbon pool
breakdown for the state of New Jersey by percentage
(FIA, 2018).

In New Jersey, privately owned forests store
approximately 49% of the state’s total forest carbon
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pool, with public forests storing nearly the same at
approximately 51%. Of New Jersey’s total forest
carbon pool, nearly 30% is owned solely by the state.
Counties within New Jersey accounting for the largest
amounts of forest carbon storage include Burlington
(located in the southern portion of the state) and
Sussex (located in the northern portion of the state).
Oak/hickory forests store the most carbon, more than
43% of the state’s total forest carbon. The loblolly/
shortleaf pine forest type-group, which includes the
pitch pine forest type, accounts for the second largest
amount of the state’s total forest carbon storage with

slightly more than 20% (FIA, 2018).

Although pitch pine is reported as the most
numerous tree species in the state, they store less
carbon than the
oak/hickory forest
type-group. This
difference could be
related to specific tree
morphology, with trees
in the oak/hickory
forest type-group
being larger and taller

from the air by plants through photosynthesis, and
storage of that carbon in woody biomass and in plant
derived soil organic carbon (USDOE, 2010).

Forests in a natural setting are a major component
of carbon sequestration in New Jersey, however,
trees in the urban and community forest setting
also contribute significantly to the sequestration of
atmospheric carbon. A recent study by Nowak and
Greenfield that evaluates urban areas not typically
captured by USDA Forest Service, FIA until very
recently (urban FIA data for NJ not available at the
time of this writing) estimates 178.7 million trees
located within urban areas throughout New Jersey.
These trees store approximately 29.6 million tons
(26.9 million metric tons) of carbon (Nowak and
Greenfield, 2018).

€ C 1
Although pitch pine is reported
as the most numerous tree
species in the state, the majority
of New Jersey’s forest carbon
storage falls within the
oak/hickory forest type-group.

While the loss of urban forests
could diminish annual carbon
sequestration rates and carbon
storage values through lower
biomass accumulation within
trees (Nowak and Greenfield,
2018), the planting and proper

on average than those
found in the pitch pine
forest type. This could also be attributed to the fact
that the oak/hickory forest type-group covers the
largest proportion of the state’s forested area.

Carbon Sequestration and Carbon Flux

New Jersey’s net emissions for 2018 were estimated

to be 97.0 million metric tons (MMT) of carbon
dioxide equivalent (CO2e) and natural lands, which
includes forest, wetland, agricultural lands, sequester
the equivalent of approximately 8.1 MMT of carbon
dioxide annually, nearly 8% of the overall greenhouse
gas emissions of the state (see Figure 70). Maintaining
these carbon sinks are vital to the state’s long-term
greenhouse gas reduction strategy.

Forests are a key component of the carbon cycle, not
only as existing stocks of sequestered carbon, but
through continual removal and storage of carbon from
the atmosphere. Terrestrial carbon sequestration is a
process that involves the capture of carbon dioxide

3 maintenance of trees within

communities and especially
around buildings, to provide shade or block prevailing
winds can moderate temperatures and reduce energy
demands and related greenhouse gas emissions as
well (NAASE 2008). These urban and community
forest trees also provide co-benefits such as improving
air and water quality, mitigating rainfall runoft
and flooding, enhancing human health and social
well-being and lowering noise impacts (Nowak and
Greenfield, 2018). These benefits are important
for both individual residents and communities
throughout New Jersey. Urban forests in New Jersey
annually sequester about 1.13 million tons (1.03
million metric tons) of carbon alone and remove more
than 22,000 tons (19,958 metric tons) of air pollution
(Nowak and Greenfield, 2018). Air pollution removals
include ozone, nitrogen dioxide, sulfur dioxide and
particulate matter less than 2.5 microns (Nowak and
Greenfield, 2018).
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Figure 70. New Jersey's greenhouse gas sources and sinks. (RGGI Scoping
Document, 2018)
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Land use changes due to social, demographic and
economic trends on the global scale are projected

to contribute between 11 billion and 110 billion
metric tons of carbon to the atmosphere by 2050.
Current assessments suggest that improved forest
management practices, as well as reforestation and
other improvements in ecosystem and natural
resources management, are helping the nation decrease
its carbon emissions (USGCRP, 2018).

¢ |

NJDEP’s 2018 Greenhouse Gas
Inventory concludes that the state
of New Jersey land sector, which
includes forest and associated land
cover, sequesters the equivalent
of approximately 8.1 million
metric tons of carbon dioxide,
which is nearly 8% of the overall
greenhouse gas emissions of the
entire state of New Jersey.

b/

Biomass

Forest biomass is an estimate of the mass (or in

this case weight) of biological components in the
forest. Biomass is important for assessing forest
carbon stocks as well as for providing insights into
forest ecosystem productivity. New Jersey forest
land supports an estimated 119 million dry tons
(108 million metric tons) of aboveground live tree
biomass, held almost equally between public and
private landowners (FIA, 2018). Estimates of forest
tree biomass are related to carbon in that roughly
half of the mass of tree biomass is carbon. Therefore,
the estimate of tree biomass presented here roughly
correlates with the aboveground live carbon pool
presented previously. Understanding forest biomass
is important in understanding opportunities and
implications of varied land uses. The distribution
of biomass across the landscape is uneven, with the
highest concentrations in the northern half of the
state, primarily within the Highlands Region.

Two-thirds of statewide biomass is contained in the
stems of growing-stock trees; 19% is in growing-
stock stumps, tops and limbs; 6% is in saplings; and
8% is in non-growing-stock trees (Crocker et al.,
2017). The forest type-group containing the largest
amount of live tree aboveground biomass is oak/
hickory, with more than 65 million dry tons or 59
million dry metric tons. The loblolly/shortleaf pine
forest type-group is the next largest at approximately
18 million dry tons or 16 million dry metric tons.

The northern United States in particular contains
a significant amount of (tree or forest) biomass
with more than approximately 8.8 billion dry tons,
which has increased more than 19% over the last
ten years (Oswalt et al., 2019).
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CRITERION 6.

MAINTENANCE AND ENHANCEMENT OF
LONG-TERM MULTIPLE SOCIOECONOMIC
BENEFITS TO MEET THE NEEDS OF SOCIETIES

Forest Products: Production,
Consumption and Economic
Contributions

The harvesting and processing of a variety of forest
products, including timber, produces a stream of
income shared by forest landowners, managers,
loggers, truckers, processors and forest product
markets alike. It is vital to know not only the
species but amounts and locations of trees being
harvested to better understand how our forests are
being managed and how to better, more sustainably
manage New Jersey’s forest resources overall.

Wood volume can be measured in several different
units using a variety of metrics depending on the
products associated with that volume. However,
the three most common units used to express wood
volume in New Jersey include cubic feet, cords

and board feet; all of which will be referenced
throughout this section. Sawtimber, measured
almost exclusively in board feet, is typically
processed into a form of dimensional lumber.
Whereas roundwood, typically measured in cords,
cubic feet or by weight can be used in a variety of
products. These roundwood products range from
lower quality sawn lumber, to pulp, paper and
firewood. There are exceptions to this however, such
as AWC, which tends to be sold in cords in New
Jersey but is used for a variety of valuable products.

In 2010, New Jersey sawmills processed more than
5.7 million board feet (941,000 cubic feet), nearly all
of which originated from forest land within the state
(Crocker et al., 2017). About 1.1 million cubic feet
of industrial roundwood was harvested, including
roundwood that was harvested in New Jersey but
was exported to primary wood-processing mills in
other states (Crocker et al., 2017). More than 86%

Pulp and composite products
14%

N\

Saw logs
86%

Figure 71. Industrial roundwood production by product in 2010 for New
Jersey. (Crocker et al., 2017)

of the industrial roundwood harvested in New
Jersey was processed by sawmills and the remainder
was processed by pulp and composite panel mills,

illustrated in Figure 71 (Crocker et al., 2017).

All the timber harvested in New Jersey for pulp
and composite panel production was exported

to mills in other states (Crocker et al., 2017).

The species composition of harvested industrial
roundwood within the state included sweetgum,
which accounted for more than 40% (454,000
cubic feet), as well as three other major groups of
species including the red oaks, white oaks and pines
(Crocker et al., 2017). Figure 72 illustrates the
distribution of industrial roundwood harvested by
major species.

The processing of industrial roundwood by New
Jersey’s primary wood-using mills generated
approximately 15,200 green tons of wood and bark
residues (Crocker et al, 2017). More than 95% of
these mill residues were used for mulch while the
remaining residues were used for pulp, residential
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Species Group

According to FIA, the average annual harvest

Other softwoods removals of merchantable bole volume of sawtimber
Other hardwoods trees on timberland within New Jersey has
Beech

Yellow-poplar

fluctuated from 2014 to 2018. However, it averaged
approximately 2.8 million cubic feet over those five

Wihits cales years. Virtually all harvest removals of merchantable
Pines bole volume of sawtimber trees on timberland has
Red oaks occurred on private lands according to FIA for 2009
Sweetgum to 2017 (Figure 73). These removals specifically
0 100 200 300 400 500 occur within the oak/hickory and maple/beech/
Industrial g::::;’:‘?ffa;*aweged birch forest type-groups (FIA, 2015). The overall

Figure 72. Industrial roundwood harvested by species group in 2010. (Crocker
etal, 2017)

fuelwood, animal bedding and other miscellaneous
uses and products (Crocker et al., 2017). Less than
1% of mill residues were waste or were not used for
any other products.

One of the most important considerations for the
future of the primary wood-products industry

in New Jersey is the ability to retain industrial
roundwood processing facilities. The number of

trend in 2015 was a decrease in all harvest removals
across all ownerships within New Jersey (FIA).

In 2012, more than 20.2 million cubic feet was
harvested across all ownerships, to a mere 995,963
cubic feet in 2017. As shown in Figure 74 for
private lands, a shift in markets from sawtimber to
roundwood products also tends to occur from year

to year (NJDED, Forest Service).

Harvest Removals on Timberland by Ownership
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In more recent times, carbon stored in forests has
become a commodity, taking on a monetary value
through the California greenhouse gas regulatory
process. This, along with carbon storage increases
in the aboveground portion of live trees one inch in
DBH or larger for New Jersey from 2007 to 2015
(FIA, 2015), illustrated in Figure 75, indicates new
opportunities for other economic contributions

of forests. However, prices per ton of carbon
sequestered in this new market can fluctuate widely,
from that in California to worldwide (Kossoy et al.,

2015; The Climate Group, 2013).

The Christmas tree industry is an integral part of the

New Jersey local economy as well. According to the
2012 USDA Census of Agriculture, approximately
809 Christmas tree farms 4,611 acres in New Jersey

and a total of 68,471 Christmas trees were harvested

from approximately 690 farms (AC-12-A-30).
The total market value of cut Christmas tree sales

on those 690 farms in 2012 was estimated to be
approximately $1,814,000 (AC-12-A-51).

Another important industry, the maple syrup
industry, is a small but well recognized portion of
the New Jersey forestry economy. The 2012 survey
by the USDA Census of Agriculture indicated
approximately 33 maple syrup farms in New Jersey
(down from 40 farms in 2007) with roughly 2,685
taps producing 406 gallons of maple syrup (down
from 522 gallons in 2007) (AC-12-A-30). The total
market value of maple syrup produced in 2012

on the 33 farms was estimated at $17,000 (AC-
12-A-51). In 2 2017 survey by the USDA Census
of Agriculture indicated approximately 57 maple
syrup farms in New Jersey with roughly 8,806 taps

producing 1,722 gallons of maple syrup, total dollar

value not reported.

Another major component of New Jersey’s forest
based economy is urban and community forestry.
In 2018, the Arbor Day Foundation listed 166 Tree
City USA communities in New Jersey. Tree City
USA communities are a component of the New
Jersey Urban and Community Forestry Program
(NJUCEF) and are important as they encourage
proper maintenance and planting of trees, are
required to spend at least $2 per capita on urban

Metric Tons of Carbon

forestry and provide Arbor Day celebrations for
all of the participating communities (Arbor Day
Foundation, 2020). In fact, more than 48% of the
population in New Jersey lives in a Tree City USA
community.

A study conducted by Grabosky et al. 2012,
concluded that more than $1.7 billion in sales were
generated for the urban forestry sector. Urban and
community forestry related activities and training
programs alone provided a source of economic
income to the state totaling more than $72 million
in 2012 (Grabosky et al.). The No Net Loss (NNL)
Reforestation Act of 1993 (N.]J.S.A. 13:1L-14.1 et.
seq.) has also promoted positive forestry practices,
in addition to various environmental, social

and economic benefits in New Jersey. The NNL
program in 2011 alone generated approximately

$71,299,439 (Grabosky et al., 2012).

According to the USDA National Agricultural
Statistics Service, urban tree sales in New Jersey
exceeded $69.7 million in 2014. Roadside
vegetation management expenditures (N]
Department of Transportation, NJ Turnpike
Authority, County and Municipal governments)
totaled more than $15 million dollars in 2012,
whereas electric companies alone spent more than
$77 million in vegetation management (Grabosky et
al., 2012).
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(1” DBH +) on Forested Lands

Millions
[o))
o

2010
2011
2012
2013
2014
2015

< wn O
[=} o [=]
o o o
o o~ o

Year

Figure 75. Aboveground carbon in live trees one inch in DBH and larger on
forestland within New Jersey from 2004 to 2015. (FIA)
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The urban forestry sector also generates a significant
contribution to the New Jersey economy through
employment. A study conducted by Grabosky et al.
reports that approximately 12,182 people worked
directly for the urban forestry sector in 2012, with an
additional 5,226 jobs created in other industries as a
result of this economic activity (17,408 jobs in total).
These urban forestry jobs generated more than $676
million in annual wages (Grabosky et al., 2012).

Woodland owners with five acres or more of forest
land or land capable of being forest can voluntarily
enroll in the New Jersey Forest Stewardship Program
(ESP) and/or the New Jersey Farmland Assessment
(FLA) Program to pursue active forest management.
Participation in either program can qualify forest
owners for significant benefits from cost-sharing to
reduced property taxes for these properties.

These two programs promote both responsible and
sustainable forest management practices on private
lands, increasing the ecological and economic value
of private property throughout the state. The NJ
Forest Service requests an accomplishment report
from consultant foresters twice a year regarding these
programs (N.J.A.C. 7:3-3.6). Each report requires
information on the amount of wood removed and
that removed wood to be classified in the form of
sawtimber and roundwood (cordage) by species or
forest type. The products removed correspond to
forest management prescriptions performed including
forest stand improvement, regeneration—natural

or artificial, insect or disease suppression, invasive
species control, prescribed burning, storm damage
and wildlife habitat enhancement. The number,

type of stewardship plan and acreage in which these
activities are carried out is also recorded in the report.

The compilation of these reports for the NJES 2015
Semiannual Accomplishment Report indicated that
forest stand improvement was implemented across
approximately 12,691 acres by participating private
woodland owners. Additionally, 1,960 acres received
natural or artificial regeneration and approximately
260 acres underwent reforestation/afforestation
activities.

In the private lands forestry sector, there are
currently 55 approved consulting foresters in New
Jersey. The amount of staff each of these consultants
employs varies from consultant to consultant. Some
operate independently, while others have supportive
clerical or administrative staff and/or two to four
additional foresters working for them. Consulting
foresters charge up to $1,000 per management plan
depending on the size and type of property. The
cost of signing the annual application or Woodland
Data Form (WD-1) for reduced property taxes
ranges from $0 to more than $240.00. With more
than 5,800 landowners applying by August 1st

of each year and hundreds of management plans
being prepared annually, this is a significant income
generator for the private forestry sector. Consulting
foresters reported that approximately 18,585 cords
and 3.5 million board feet were harvested from
properties participating in Forest Stewardship or

FLA.

Currently, a private forest landowner in New Jersey
might only receive $1-$2 per ton of biomass chips
harvested or approximately $10-$15 per cord of
firewood. These values are derived from direct
contact with consulting foresters, landowners and
in some cases the Pennsylvania, Maryland or New
York timber marketing bulletins. The United States
Energy Information Administration estimates that
in 2015, New Jersey residents spent approximately
$38.9 million in the consumption of approximately

478,000 cords of firewood.

Employment related to forests is an important social
value. According to 2015 U.S. Bureau of Economic
Analysis data, the forestry and logging industries have
employed approximately 418 people in New Jersey
with wages totaling $562,000. The NJ Forest Service
alone employs 31 full-time employees, 17 of which

are foresters. The state of New Jersey also employs
approximately 1,062 seasonal forest fire fighters
statewide with salaries ranging from $9-$25 per hour
depending on skill set and position (NJFES, 2018).
Through forest related employment, the ability to
achieve forest management objectives can be conducted
while enhancing wildlife habitat and maintaining forest

health (USDA Forest Service et al., 2003).
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The utilization of forest products provides the
foundation for many rural economies and the
stability of communities as well. Although the
wood products and paper manufacturing industries
(including primary and secondary processors) in
New Jersey are relatively small, approximately 9,659
people were employed in 2013, with an average
annual payroll of $485.8 million (US Census
Bureau, 2015; Crocker et al., 2017).

Wood product manufacturing industries alone

in New Jersey employed about 2,811 people

with wages totaling $98 million in 2015 (U.S.
Bureau of Economic Analysis). Wood product
businesses manufacture lumber, plywood, veneer,
wood containers, flooring and prefabricated wood
buildings; all of which include sawing, planing,
shaping, laminating or assembling wood products
from logs (U.S. Bureau of Economic Analysis, 2015).

Furniture and related product manufacturing
industries employed approximately 6,008 people
within New Jersey in 2015 with a total payroll of
more than $267 million (U.S. Bureau of Economic
Analysis, 2015). Furniture and related businesses
manufacture products such as, but not limited to,
mattresses, window blinds, cabinets and fixtures;
most of which include the process of cutting,
bending, molding, laminating and assembling of
wood products (U.S. Bureau of Economic Analysis,
2015).

Paper manufacturing industries within New Jersey
employed nearly 10,194 people with wages totaling
more than $859 million in 2015 (U.S. Bureau

of Economic Analysis). Businesses such as these
make pulp, paper or converted paper products
which includes the process of separating cellulose
fibers from other impurities in wood or used paper,
matting fibers into a sheet, as well as various cutting
and shaping techniques for coating and laminating
(U.S. Bureau of Economic Analysis, 2015).

The flow of raw materials regarding these primary and
secondary wood processors frequently travel across
state and regional boundaries. For example, New Jersey
sawlogs or pulpwood chips may be transported to

another state for primary processing and later returned
back to New Jersey as lumber or pulp for finishing and
secondary processing into cabinets, furniture or paper
goods. Consequentially, wood processing and the
economy it creates is not limited by state boundaries.
In fact, New Jersey hardwood logs provided through
forest management activities commonly find their way
to overseas markets to serve as veneer logs to European,
Asian or Mediterranean markets.

The most recent and detailed analysis conducted
(2020) using 2017 USDA Forest Service FIA data,
shows that the forest products industry in New
Jersey has a direct employment to almost 19,000
people leading to $6.7 billion in sales or output.
Labor income totaled nearly $1.6 billion and value-
added was approximately $1.9 billion for the state.
Total contributions within the New Jersey forest
industry overall include more than 42,000 jobs,
$3.2 billion in labor income, $4.5 billion in value-
added and $10.9 billion in sales or output.

Other interesting take-aways from this recent
analysis include secondary paperboard and other
paper products having the highest number of direct
jobs (9,756), value-added ($1.3 billion) and direct
output ($5.0 billion), with the next closest industry
group being wood furniture. In addition, more than
7% of New Jersey’s 257,000 direct manufacturing
jobs in 2017 were from the forest products industry;
this equates to 1 out of every 14 manufacturing
jobs (Forest Products Industries Economic
Contributions: New Jersey, 2020).

Outdoor Recreational Facilities and
Participation

Outdoor recreation has been a major cultural part
of New Jersey’s heritage for decades. In a time

when society is actively promoting outdoor activity
for health and well-being, in addition to many
other benefits, the demands for a quality outdoor
recreational experience have also increased (USES et

al., 2003).

New Jersey has more than 1.5 million acres of
preserved public open space representing nearly

34% of the land area of the state. Open space
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preservation is a tool of the state’s smart growth
policy that provides many amenities including
recreation, water resource protection, biodiversity,
agriculture and tourism. The state’s 239 coastal
communities, 42% of all New Jersey municipalities,
provide a plethora of water associated park and
recreation opportunities. New Jersey’s 127 miles

of Atlantic coastline together with the Barnegat,
Delaware and Raritan Bays contain estuaries, rivers,
beaches and wetlands that also provide abundant
opportunities for recreation and tourism (SCORP,
2018). In addition, the state’s greenways not only
offer close to home recreational activities, but they
can also be an economical and efficient way to
preserve public open space throughout New Jersey

(SCORP, 2018).

Land preservation and recreation comprise only one
of the cornerstones of New Jersey’s smart growth
policy. Overall, the smart growth policy includes
ten major objectives for communities throughout
the state to achieve: (1) mixed land uses; (2)

taking advantage of existing community assets;

(3) creating a range of housing opportunities and
choices; (4) fostering walkable neighborhoods; (5)
promoting distinctive and attractive communities
with a strong sense of place; (6) preserving open
space such as farmland and critical environmental
areas; (7) strengthening and encouraging growth

in existing communities; (8) providing a variety of
transportation choices; (9) making development
decisions not only predictable but fair and cost-
effective; and (10) encouraging citizen and
stakeholder participation in development decisions.
Representative of these objectives, New Jersey voters
have authorized Green Acres funding by approving
thirteen bond referendums. This represents a
combined $3.3 billion public investment in open
space preservation and recreation by the state since
1961. Beginning in July 2015, 4% of the revenue
derived from the Corporate Business Tax Act (CBT)
(C.54:10A-1 et seq.), was dedicated to Green Acres,
Blues Acres and Farmland Preservation programs as
well as historic preservation under the New Jersey
Open Space Preservation Funding Amendment
(NJDEP 2018). In 2019, the CBT dedication for
these programs increased to 6% which will generate
an estimated $117 million annually (NJDEP

2018). Residents of New Jersey have continually
expressed their support for the state to carry out a
comprehensive open space and recreation program
(SCORP, 2018). There is no stronger testament of
this support than residents consistently voting for
open space and recreation referendums not only at
the state level, but also at the localized district level.
In addition to state funding, 236 municipalities
and 21 counties in New Jersey assess a tax for

land preservation, park and recreation projects
and historic preservation which generated $292.8
million in 2017 (NJDEP 2018). These combined
efforts also help to sustain New Jersey’s almost
$40 billion tourism industry. New Jersey is a clear
national leader in open space preservation.

Approximately 257,134 acres of public park land

is owned by county and municipal governments
within the state, while non-profit conservation
organizations have preserved approximately 68,660
acres of land. Within the state of New Jersey, the
National Park Service and the US Fish and Wildlife
Service manage about 115,100 acres (SCORD,
2018). Of the more than 1.5 million acres in
preserved open space in New Jersey, about 801,000
acres is under the jurisdiction of the NJDEP. Parcels
are designated as state parks, forests, natural areas,
recreational areas, historic sites, burial grounds, state
marinas, reservoirs, conservation easements and
miscellaneous areas.

NJDEP has the stewardship responsibility of 40
state parks with nearly 134,697 total acres and 11
state forests with approximately 257,737 total acres.
The largest state park is Wawayanda State Park with
35,658 acres located in the north central portion of
New Jersey. While the largest state forest is Wharton
State Forest at nearly 124,128 acres located within
the Pinelands region in the southern portion of

the State. The NJDEP also has three recreational
areas and 43 designated natural areas (NJDEP,
Semi-Annual Acreage Report, July 2019) and is
responsible for more than 1,600 structures, nearly
1,300 overnight facilities, approximately 1,070
miles of trails (485 total trails), 57 historic sites, 17
dams, four reservoirs, four marinas and three golf
courses across our parks and forests.
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Wharton State Forest . Photo by: J. Douglas, NJDEP

The NJDEP has manages 121 WMAs totaling

more than 349,000 acres (Annual Report, 2016).
Recreational activities on these state lands include
boating, camping, fishing, hunting, archery, shotgun
ranges, wildlife viewing, photography, hiking,
horseback riding and field trials (dog training).
These areas also provide for the conservation

of wildlife biodiversity. Many of these areas are
adjacent to designated parks and forests where
management activities have been planned to work
in tandem with each other. More recently, landscape
and regional planning is taking place in the
northern Pinelands Region where both public and
private landowners are working towards regional
goals including the preservation, protection and
enhancement of the natural and cultural resources
of this area.

The New Jersey Trails Plan Update, prepared

in 2009, revises the 1996 Trails Plan through a
comprehensive analysis of trail needs, desires,

topics and issues from the standpoint of trail users
and trail providers within the state. Some of the
recommendations included in the trails plan update
include having trails accessible for all, developing
community connections, opportunities for trail
maintenance and operations, funding for trails,
developing trail advocates and the trail experience,
providing trail information through communication
and promotion and updating the trails planning and
development process.

The New Jersey Department of Transportation’s
(NJDOT) Scenic Byways Program is an example

of the relationship between transportation, open
space and recreation. The eight Scenic Byways in
New Jersey highlight transportation corridors that
have scenic, natural, recreational, cultural, historic
or archaeological significance. NJDOT also updated
and has been implementing the New Jersey Bicycle
and Pedestrian Master Plan since 2016 which carries
out some of the goals and objectives outlined within

the New Jersey Trails Plan Update.

NJDOT also published several bicycle tour guides
that are available online, including the 238-mile-
High Point to Cape May bike route and the East
Coast Greenway Multi Use Trail Guide. One
significant recreational opportunity currently
being planned within the state includes the Cross-
Camden County Trail. This planned trail will
cover approximately 33 miles, beginning at the
Delaware River Waterfront in Camden and ending
in Winslow Township. The state’s Regional Plan
Association has also proposed the development of
an integrated regional trail network of nearly 1,650
miles in the New Jersey, New York and Connecticut
tristate region. The plan calls for five trail systems
in New Jersey totaling nearly 420 miles. Three of
these trails—the Morris Canal Greenway, East
Coast Greenway and Henry Hudson Trail already
exist and would see additional trail mileage and
improvements made. The remaining two, the Jersey
Shore Trail and the Shore to Somerset Connector
would require further planning and work to make

them available for public use (SCORP, 2018).
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In New Jersey between fiscal years 2013 and 2017,
more than 83 million people visited state parks and
nearly 5 million recreation visits to National Park
Service sites within New Jersey were reported, an
increase of 3% from 2016. According to the 2018
SCORRP, state park attendance alone from July 1,
2016 to June 30, 2017 was more than 17.1 million.
Local New Jersey parks also experienced heavy
public use. For example, in 2016, the Monmouth
County Park System had more than 6.5 million
park visits. In New Jersey, the Outdoor Industry
Association reports that 46% of state residents
participate in outdoor recreation each year. In
addition, funding requests made to the NJDEP’s
Recreational Trails Program also show continued
funding demand and interest in trails (Table 7). In
2015 and 2017 alone, Green Acres awarded a total
of $72.8 million in grant and loan funding for park
and recreation projects to local governments and
conservation organizations.

In addition, New Jersey has funded more than 237
parks and recreation projects with $61 million from
the Land and Water Conservation Fund. In 2016
alone, the NJDEP’s Office of Natural Resource
Restoration (ONRR) awarded more than $53
million in grants to improve public access and to

Green Acres Recreation Facility Requests

2015-2017
Field Sports 74
Pathways 65
Court Sports 40
Playground 46
Waterfront 36
Picnic 26
Swimming 25

Recreation Trail Grant Requests

2012-2016
Year Applications  Funding Request
2012 151 $3,305,195
2013 103 $3,047,068
2014/2015 205 $4,888,354
2016 97 $2,050,363

Table 7. Green Acres recreation facility requests for 2015 to 2017 and
recreational trail grant requests for 2012 to 2016. (SCORP 2018)

restore wetlands to reconnect the public to urban
waterways. From this grant money, 12 projects
were funded, including $17.9 million for the City
of Newark’s Riverfront Park, $13.2 million for the
Borough of Carteret’s marina, a 1.4-mile walkway
along the Arthur Kill and $5 million for the
construction of a boathouse with a boat launch and
dock as an extension to Newark’s Riverfront Park.
Overall, nearly $4.5 billion in local tax dollars is
used for land preservation, in addition to park and
recreation facilities. (SCORDP, 2018)

Outdoor recreation and open space in New Jersey
have had a significant positive economic impact.
The 2014-2015 National Association of State Park
Directors Report documented that the recreational
revenue sources for New Jersey totaled more

than $11.4 million which includes entrance fees,
camping fees, cabins/cottages, group facilities and
concessions along with other resources (2016).

The 2011 National Survey of Fishing, Hunting
and Wildlife Associated Recreation also estimates
expenditures at more than $2.2 billion for fishing,
hunting and wildlife viewing within the state of
New Jersey with more than 2 million participants.
Fish and wildlife are a major capital asset that must
be properly managed and protected throughout
the state with open space preservation as one of
the potential avenues for doing so. In New Jersey,
the Outdoor Industry Association’s 2017 Outdoor
Recreation Economy report showed that consumers
spend nearly $18.9 billion annually, support
143,000 jobs and contribute to $5.9 billion in
salaries because of outdoor recreation. According
to the report, tourism spending in New Jersey was
$38.2 billion in 2016 and supported 321,000 jobs.
In Cape May County, there was nearly $6.27 billion
in tourism expenditures that supported more than
26,000 jobs, while nature-based tourism alone
created more than 6,000 full time jobs, expanded
the tourism season beyond the summer and
generated more than $600 million in expenditures

in 2016 (SCORP, 2018).
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The value our parks, forests and WMAEs, is both
environmental and economic. The acquisition and
preservation of New Jersey’s open space serves to
protect the natural resources for not only public
enjoyment but for ecological integrity as well.
Acquisition and preservation of open space is
therefore of high priority, as shown over the last
decade, where New Jersey residents consistently and
overwhelmingly voted yes to bond issues regarding
public land acquisitions.

Investments in Forest Health,
Management, Research and Wood
Processing

Investments in forest health monitoring are
necessary to build new knowledge by utilizing
research and development that further improves
silvicultural activities necessary to protect,

enhance and conserve our forest resources (USES
et al., 2003). These types of investments reflect a
commitment to the short and long-term health of
New Jersey forests and the importance of research
and partnerships in doing so. These investments
also include academic, intergovernmental and non-
governmental partnerships with research institutions
that are conducting research or developing
technology that is relevant and beneficial to New
Jersey’s forest resources. Additional investments
include grants that state programs award to local
governments and non-government entities and pass
through funding, as well as grants awarded to the
state for development of projects to facilitate forest
health, management and forest products marketing
and utilization or wood processing.

Regional Economic Analysis Project:
IMPLAN data

The NJ Forest Service has taken part in a landscape-
scale restoration (LSR) grant awarded by the
USDA Forest Service. The grant titled Economic
Contributions of the Forest Products Industries

in the 20 Northeastern States is a regional/state
economic analysis project that provides the ability
to contract a private consulting company to
facilitate discussion among the participating states

in an already awarded Regional Economic Analysis
Project grant. The Regional Economic Analysis
Project is a multi-state project to collect and
analyze data to quantify the economic role of forest
products industries. The purpose of consulting an
economist is to translate the data received through
the grant agreement (Impact Analysis for Planning
or IMPLAN data, an economic input-output
model) into a more accessible format for the NJ
Forest Service and other participating states. This
will allow the NJ Forest Service to develop tools
for displays, planning and independent analyses.
This cooperative effort will lead to improved
understanding of New Jersey forest market
dynamics and trends, in addition to current forest
conditions and statewide environmental concerns.

No Markets, No Management Grant

Maintaining forests as forests and sustainable forest
management are largely possible in the United States
via strong local markets for forest products. The No
Markets, No Management LSR grant project aims
to help maintain viable, healthy, functioning, forests
and markets for the products they produce by
supporting the entire value chain through outreach,
education and technical assistance to forest
landowners, loggers and wood manufacturers. This
13-state project focuses work on three major themes
of the Eastern Area — (1) keeping forests as forests,
(2) supporting active sustainable management and
(3) maintaining, expanding or developing forest
products industries and markets. In addition to New
Jersey, participating states include Connecticut,
Illinois, Indiana, Maryland, Massachusetts,
Michigan, Minnesota, New Hampshire, New York,
Ohio, Vermont and Wisconsin. The three themes,
which are the focus of this grant, are among the top
ten identified in state forest action plans throughout
the Eastern Area and recently as a focal area by the
Midwestern Governor’s Association. Over the two-
year grant project, participating states will deliver
41 workshops and produce 6 publications, reaching
more than 1,500 landowners, loggers and forest
products industry workers.
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Northeast-Midwest State Forester
Alliance (NMSFA)

The purpose of the NMSFA (formerly NAASF)

is to support states in their efforts to achieve joint
forest management, conservation and protection
goals. The NMSFA facilitates regional discussions,
meetings and conferences, along with providing
landscape level grants for states within the Northeast
region of the USDA Forest Service. Discussions
and related regional efforts include forest health,
invasive insects and pests, wildland firefighting,
urban forestry and BMPs. The states making up
this alliance are Maine, New Hampshire, Vermont,
Massachusetts, New Jersey, New York, Connecticut,
Rhode Island, Pennsylvania, Delaware, West
Virginia, Maryland, Ohio, Michigan, District

of Columbia, Indiana, Wisconsin, Minnesota,
Missouri, lowa and Illinois.

The NMSFA has established eight committees
comprised of experts from state forestry agencies,
the USDA Forest Service and other federal and
non-governmental partners to address a range

of forestry and related issues. These committees
are: Cooperative Forest Management, Forest Fire
Supervisors, Forest Health, Forest Legacy, Forest
Resource Planning, Forest Markets and Utilization,
Public Land Management and Urban and
Community Forestry.

National Association of State Foresters
(NASF)

The NASF is a non-profit organization established
in 1920 composed of the directors of forestry
agencies throughout the United States. Members of
this association manage and protect state and private
forests across the country. Committee members
from the NMSFA report on issues and share
developments with all NASF members. The overlap
of the NMSFA and the NASF is imperative in
bridging the gap of common issues that link states,
professional foresters and land managers together.
Both organizations also provide needed support for
development of comprehensive SFAPs.

USDA Forest Service: FIA Program
Joint Venture Agreement

The NJ Forest Service has an agreement with the
USDA Forest Service, FIA Program to support
and enhance current FIA data synthesis and
analytical science delivery. The main objective of
this agreement is to build a community of domain
experts and software developers to support the
development of open source software tools for the
various users of FIA data, NJ Forest Service Users’
Group. This effort includes contributors from
across the country. These new tools for evaluating,
reporting and distributing forest inventory data
are created with the assistance of the NJ Forest
Service Users’ Group. NJ Forest Service efforts
under this agreement improve upon the overall
understanding of the state’s and the nation’s forest
resource dynamics and trends, in addition to current
forest conditions and statewide and nationwide
environmental concerns.

Forest, Landscape and Agriculture Pest
Roundtable (FLAPR)

The FLAPR was first developed out of the necessity
to collaborate on EAB pest management decisions
and advice, as well as to consolidate and disburse
information and resources relevant to EAB within
New Jersey. A New Jersey Forest Health Advisory
Council (established by state legislation) will both
fill the role of this roundtable and expand upon

it, once populated. The Council’s role will include
collaborative management, treatment and discussion
related to forest DCAs. Having this council will also
provide the opportunity to better coordinate with
various agencies and interest groups to address forest
health issues that threaten trees and forests across
New Jersey.
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New Jersey Forestry Association (NJFA)

The NJFA was organized in 1975 and incorporated
in 1983 to promote forestry and forest management
on public and privately-owned woodlands
throughout New Jersey. The NJFA is dedicated to
the wise-use and management of the state’s forest
land resource in a manner which will provide many
products and services for the benefit of all New
Jersey’s citizens, now and for future generations.
These include economic and environmental benefits
such as wood products, wildlife habitat, recreational
opportunities, watershed protection, air purification,
soil stabilization, temperature amelioration,
windbreaks, urban buffers and landscape
beautification. The NJFA works with the NJ Forest
Service to provide cost-share opportunities for
forest stewardship plan preparation and to provide
education and outreach opportunities such as

New Jersey FLA/forest stewardship forums, the
Woodland Stewards program and the Backyard
Forestry in 90 minutes program.

NJ Shade Tree Federation (NJSTF)

The NJSTF is a non-profit organization with more
than 1,600 members representing individuals,
groups, businesses and agencies entrusted with the
selection, planting and care of trees. Partnering with
NJUCE the NJSTF offers an annual educational
conference which brings together more than 600
individuals from over 200 municipalities and
counties throughout the state of New Jersey to
receive education on the care and maintenance of
shade trees. This annual conference also provides
excellent networking opportunities for attendees to
share information and is a great community event
for members of local shade tree commissions and
professionals in the tree care industry. Educational
opportunities provided at the annual NJSTF
conference may include recommendations of tree
planting based on tree form and proper planting
techniques to ensure tree survival and valuable tree-
related resource information available online for
association members.

North Atlantic Fire Exchange (NAFSE)
The NAFSE was developed as a center for fire

science information and discussion between fire
scientists. The main topics of research discussion are
the balance between public safety, economics and
responsible sustainable management of ecosystems.
As New Jersey experiences steady increases in
population density, the risk for wildfires and
proximity to homes also increases. The NJ Forest
Service and NJ Forest Fire Service, through NAFSE,
have had the opportunity to share information and
facilitate discussions, along with the USDA Forest
Service, on techniques, stakeholder engagement
and the newest research regarding fire management,
mitigation, urban encroachment and the culture

of fire science. Fire science and technology has
advanced greatly since New Jersey completed its last
SFAP in 2010, with the advent of new ventures and
partnerships.

94 I NEW JERSEY FOREST SERVICE - CRITERION 6



CRITERION 7.

LEGAL, INSTITUTIONAL AND ECONOMIC
FRAMEWORK FOR FOREST CONSERVATION AND
SUSTAINABLE MANAGEMENT

Legislation, Process and Policies, in
New Jersey for Forest Conservation
and Sustainable Management

Federal Legislation

Farm Bill

There have been 18 Farm Bills since the 1930s with
the most recent being the 2018 Farm Bill (officially
known as the Agriculture Improvement Act of
2018, PL. 115-334). The Farm Bill governs an
array of programs including agriculture, nutrition,
crop insurance and energy amongst others. With
respect to forestry in New Jersey, the Farm Bill
provides funding to help support various programs
under the New Jersey Statutory Authority Title

13 — Conservation and Development. Title IT —
Conservation and Title VIII- Forestry, in the Farm
Bill address the federal Environmental Quality
Incentives Program (EQIP) and Conservation
Stewardship Program (CSP) funding, providing
support for forest management programs run by
the USDA Forest Service. The 2018 Farm Bill
directly speaks to landscape cross-boundary forest
restoration efforts, a strategy that the NJ Forest
Service discussed in the 2010 NJ SFAP and is
currently implementing. This strategy also continues

under the 2020 NJ SFAP.

Additional titles under the Farm Bill address energy
research and development, both in traditional forest
products and in community wood energy programs
that aim to facilitate the use of wood energy systems
in public buildings. Forest resource monitoring in
the FIA program and research and development

are of great interest to the NJ Forest Service and

its landscape level planning. Watershed protection

and flood prevention activities are also included

in the 2018 Farm Bill. The NJ Forest Service is
currently undertaking all of these activities and
initiatives through the NJ SFAP and landscape-level
forest management. The Farm Bill also establishes
requirements that must be met for an Urban
Forestry Coordinator and a Volunteer Coordinator
to allow the state to be eligible for federal funding.

Forest Legacy Program (FLP)

The FLP is a partnership between the USDA Forest
Service and state agencies to identify and help
conserve environmentally important forests from
conversion to non-forest uses. Nationally, the main
tool used for protecting these important forests

is conservation easements. However, fee-simple
purchases are permitted which are the main tool
utilized by the NJ Green Acres Program for Forest
Legacy. The Federal government may fund up to
75% of program costs, with at least 25% coming
from private, state or local sources. (hrtps:/fwww.

5. usda.gov/managing-land/private-land)/forest-legacy)

This nationally competitive program is achieving
success. The FLP is currently implemented in 55
States and Territories and 1 more in the planning
stages. From its inception in 1990 to 2020, more
than 2.8 million acres of working forests across these
55 States and Territories. (https://www.fs. usda.gov/
managing-land/private-land/forest-legacy)

New Jersey is part of the 20-state FLP region
under the USDA Forest Service’s Eastern Area
State and Private Forestry Program (R9), that
serves the 20 Midwestern and Northeastern states
plus the District of Columbia. Since New Jersey’s
start in the program in 1995, more than 7,000
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acres with the FLP have been preserved through
grants totaling $17,239,477. All preserved tracts
are monitored and managed by either the NJDEP
Division of Parks and Forestry or NJDEP Division
of Fish & Wildlife. New Jersey’s Commissioner of
Environmental Protection, and his or her delegates,
oversees the state-side of the program and oversees
the program’s acquisition of land in cooperation
with the Green Acres program.

Federal Section 404 Program/Clean Water Act
In 1994, New Jersey assumed the Federal Section
404 Program, the second state in the country to
do so. This permitting program regulates dredging
and discharge into waters and wetlands under the
Clean Water Act. A state may take over the Section
404 Program when it incorporates all the federal
law’s requirements and receives United States EPA
approval (SCORP, 2018). This type of program is
important to the conservation and protection of
New Jersey’s waters.

Due to public concerns regarding endangered
species, a Memorandum of Understanding (MOU)
was signed by New Jersey, the U.S. Fish and
Wildlife Service and the EPA to set forth what
actions New Jersey would take regarding endangered
species, to ensure the utmost protection of listed
species (Section 404 requires a state implementing
the federal permitting program to protect federally
listed endangered species and their critical habit).
This MOU states that when the state of New Jersey
and the U.S. Fish and Wildlife Service cannot agree
on permitting actions moving forward with regard
to an endangered or listed species, the case will go

to the EPA for review. (https://www.epa.gov/wetlands/
new-jerseys-clean-water-act-ss404-permit-program)

State Legislation and Policies

New Jersey Statutory Authority-Title 13
Conservation and Development - Parks and
Reservations

Originally created by PL. 1915, c. 241, as the
Department and Board of Conservation and
Development later became designated after

a series of statutes and reorganizations as the
NJDEP Division of Parks, Forestry and Recreation
established in the Department of Conservation
and Economic Development by PL. 1966, c.

54. 'The agency continued in the Department of
Environmental Protection by PL. 1970, ¢.33 and
later re-designated to what the agency is now named
the NJDEP Division of Parks and Forestry by P.L.
1971, c. 133

Title 13 Chapter 1L, Acquisition, Construction and
Management of State Parks and Forests is known as
the State Park and Forestry Resources Act (PL.1983,
c. 324). The purpose of this act is to update the
statutes under whose authority the state’s parks

and forests are regulated. The act consolidated 56
separate sections of existing law into a concise law
that provides for the acquisition, planning, design,
development and operation and maintenance of
the State Parks and Forests. Sections 13:1L -13
through 17 contain the foundation of the Forest
Management Program, the tree seed and seedling
trees program, the forest protection sections of the
“No Net Loss Act” and the “NJ Shade Tree and
Community Forestry Assistance Act,” and define
the roles and responsibilities of the New Jersey State
Forester.

Farmland Assessment (FLA)

(As it pertains to Woodland Assessment)

The New Jersey Farmland Assessment Act of 1964
was amended in 1986, requiring woodland owners
to develop and implement a state-approved forest
management plan to qualify for reduced property
taxation. Under the amended act, woodland
owners must fulfill special requirements concerning
property used exclusively and actively devoted

for the production and sale of forest products,
excluding Christmas and nursery trees.
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Eligible landowners must have at least five acres
dedicated to active agricultural or woodland
devotion. Woodlands of equal or lesser acreage to
an owner’s primary farm operation are considered

supportive and subordinate. Therefore, these owners

are exempt from filing a management plan and
the WD-1 form, a document used to inform the
NJDEP and the local tax assessor of the forestry
activities performed during the pre-tax year. More
information and details regarding the individual

sections of the FLA Act can be found on the NJ

Forest Service website.

Preserve New Jersey Act

In 2014, voters approved a dedicated portion of
the Corporate Business Tax (CBT) for preservation
efforts. Preservation funding consists of 71% of
the overall 4% of collected tax for fiscal year 2019,
increasing to 78% of the overall 6% of collected tax
for fiscal year 2020 and thereafter. Annual amounts
will vary based on tax collections (SCORP, 2018).

No Net Loss Reforestation Act (NNL)

New Jersey state entities are required to replant
trees when trees are removed during development
projects involving a half-acre or more. The
framework of the NNL Reforestation Act is
summarized hereafter:

The New Jersey NNL Compensatory Reforestation
Act, N.J.S.A. 13:1L-14.1 et. seq., “the Act”
(Appendix A) of the act, requires that a state entity
submit a compensatory reforestation plan to the
NJ Forest Service, for each project that results in
the deforestation of a half-acre (0.5 acre or 21,780
square feet) or more on land the state entity owns
or maintains. The compensatory reforestation plan
shall have a goal of no net loss of existing forested
area. Each plan is subject to review and comment
by the NJ Community Forestry Council prior to
approval by the NJ Forest Service. The law requires
that the state entity obtain NJ Forest Service
approval of the compensatory reforestation plan
prior to commencing the project.

No Net Loss Inspection at the Round Valley Recreation Area.
Photo by: J. Douglas, NJDEP

The purpose of this act is to advise other state
entities by determining the amount of deforestation
and the appropriate management, compensation
and plan oversite by the NJ Forest Service. More
information and details regarding the individual
sections of the NNL Reforestation Act can be found
on the NJ Forest Service website.

Forest Stewardship Program (FSP)

The USDA Forest Service and the National
Association of State Foresters (NASF) initiated the
ESP in 1990. Congress included the FSP in the
1990 Farm Bill and authorized it again in 2002. In
New Jersey, the Program is administered through
the NJ State Forest Stewardship Coordinating
Committee comprised of representatives from
federal, state and private natural resource agencies
and organizations.

This program offers technical and financial
assistance to private woodland owners. In addition,
it helps landowners develop a management plan
for wood products, as well as wildlife, forest
restoration, forest health, invasive species control
and water quality. The program targets private
woodland owners, farmers, wildlife enthusiasts,
watershed associations, hunting clubs, scouting
organizations, private schools, private organizations
and individuals.
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Among the many benefits of participation in this
program are the availability of both technical and
financial management assistance, environmentally
responsible management of New Jersey’s forest
resources, active involvement in forest management,
public recognition as a steward of the land and the
personal satisfaction of managing forest resources for
present and future generations.

The NJ Forest Service and USDA Forest Service
previously provided passthrough funding via the
annual Forest Stewardship Grant to the NJFA for the
cost-share of Forest Stewardship Plans. Woodland
owners were refunded up to 75% of the cost for a new
or revised plan needed to meet the criteria necessary
to participate in the state’s previous FSP. Landowners
are asked to maintain cost-share funded practices for
10 years. In addition, the 10-year forest stewardship
management plan must be implemented to the best of
the landowner’s ability.

Due to the popularity of the program and limited
funding, a waiting list was developed. As a result, cost-
share applications were stopped in 2016 when the list
became three years old. Currently, the last round of
payments is being distributed. The New Jersey Forest
Stewardship Law was enacted in January of 2010;
regulations to implement the provisions of this law
were adopted on December 18, 2017 (N.J.A.C. 7:3).
Adoption of N.J.A.C. 7:3-6 specifically addresses the
Forest Stewardship Advisory Committee, governing
establishment of its membership, responsibilities and
operation. The committee’s role is to advise the NJ
Forest Service on issues related to forest stewardship
and related matters.

NJ Urban and Community Forestry

The Urban and Community Forestry (UCF)
Program was authorized by the Cooperative Forestry
Assistance Act of 1978 (PL95-313) and revised

by the 1990 Farm Bill (PL 101-624) to promote
natural resource management in populated areas
and improve quality of life. UCF goals of awareness,
outreach and environmental equity, partnerships
and comprehensive natural resource management
focus on achieving healthy sustainable forests,
sustainable economic development and information
management.

Every community can benefit from UCF
management. The amount, type and administration
of an UCF program will depend on community

size, tree budget and goals of community leaders.
Under state law that established the NJUCF Program
(PL.1996, c. 135), any of the 565 municipalities and
21 counties can ask for assistance in dealing with
their urban and community forest. Federal funds

to address these needs have been important to the
overall success of New Jersey’s UCF effort.

New Jersey has one of the most proactive and
innovative state UCF programs in the county due in
part to continued federal funding, which supplements
state funding. Funding is used to provide grants,
training and technical assistance to municipalities

and counties to manage and expand their urban and
community forests. The NJUCF Program continues
to seek leading edge opportunities and innovative
initiatives to build a sustainable statewide effort

to manage local publicly owned trees and forest.
Through the use of federal and state funding, the goal
of having a statewide community forestry initiative is
ensuing. Without this funding, programs that assist
residents to recognize the environmental benefits
derived from New Jersey’s urban and community tress
would be non-existent.

Green Acres Program

The Green Acres Program was created in 1961

to meet New Jersey’s growing recreation and
conservation needs. Together with public and
private partners, Green Acres has protected more
than half a million acres of open space and has
provided hundreds of outdoor recreational facilities
in communities around the state. Land can be
purchased in fee-simple or by conservation easement
from willing owners and must be managed to
protect in perpetuity valuable forest lands from
conversion to non-forest uses. Historically, lands
acquired were added to State Parks, Forests and
WMAs. The NJ Green Acres program serves as the

state’s point of contact and manager for the FLP.

State implementation of the FLP is outlined in the
state’s AON. The AON is an implementation plan,

now fully incorporated into the assessment and
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strategies outlined in this SFAP. It defines the threats
to a state’s forests, identifies important private forest
lands, articulates the public benefits provided by these
forests and identifies areas of focus for the program.
In the AON, a state delineates specific Forest Legacy
Areas. More information about these delineations can

be found in Appendix C.

In 1978, the Urban Aid funding category within
the Green Acres Program was created. This
category provides grants and zero percent and low
interest loans to legislatively designated urban aid
communities for open space and recreation projects.
Since its inception, the Green Acres Program has
provided more than $430 million in Urban Aid
funding. Between 2015 and 2017, the Green Acres
Program awarded a total of $83.5 million in Urban
Aid for densely and highly populated community
projects (SCORP, 2018).

In addition, the Garden State Preservation Trust

Act (PL. 1999, ¢.152) specifies that a percentage of
Green Acres State Land Acquisition funding be used
to purchase properties in counties with a population

density of 1,000 people per square mile or more
(SCORP, 2018).

Highlands Water Protection and Planning Act
(HWPPA)

In 2004, the New Jersey HWPPA (N.J.S.A. 13:20-1
et seq.) was passed in recognition of the importance
of the region’s water supply and diverse natural
resources. In 2008, the Highlands Council adopted
the Highlands RMP which was developed to protect
the region’s natural, historic, agricultural and
recreational resources while also accommodating
appropriate economic development. The Highlands
Region of New Jersey comprises less than 15%

of the state but is the source of water for more

than 300 municipalities that are home to 5.4
million people or 70% of the state’s population.

The HWPPA defines two areas of importance, the
Preservation area and the Planning area. (RMP
2008) While the Planning Area does not receive the
same level of protections that the Preservation Area
receives, it is still a critical part of the Highlands
Region. Municipalities that conform to the Regional

Master Plan adopt local land use ordinances which
implement the resource protection standards of the
RMP and Highlands Act into their local regulations.

The HWPPA program regulates “major Highlands
development.” The purpose of the HWPPA is to
protect the exceptional natural resources of the
Highlands, including surface and ground-waters,
clean air, contiguous forest lands, wetlands, pristine
watersheds, habitat for fauna and flora, sites of
historic significance and recreational opportunities
for the citizens of the state. A Highlands

Preservation Area Approval (permit) is required for
major Highlands development (SCORP, 2018).

Pinelands Protection Act

The federal National Parks and Recreation Act of
1978 (Public Law 95-625) created the Pinelands
National Reserve. The subsequent establishment
of the New Jersey Pinelands Commission in 1979
and the state Pinelands Protection Act (PL. 1979,
c. 111) has resulted in the preservation and growth
management of this 1.1 million acre region of
New Jersey. The Pinelands area comprises pine-
oak forests, AWC swamps and extensive surface
and ground-water resources of high quality. These
unique systems and resources provide a habitat for
a wide diversity of rare, threatened and endangered
plant and animal species.

The Pinelands also contain many other significant
and unique natural, ecological, agricultural, scenic,
cultural and recreational resources. The Pinelands
Protection Act recognizes the need to protect such
valuable areas of the state and its resources from the
pressures for residential, commercial and industrial
development. The protection afforded under this
act requires the coordinated efforts of all relevant
municipal, county, state and federal agencies. To
that end, a joint agreement between the NJ Forest
Service and the New Jersey Pinelands Commission
was developed to streamline the Forest Stewardship
review and approval process for public non-state-
owned forestry applications.
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Water Supply Management Act N.J.S.A.
58:1A-13 and the NJ Water Supply Plan

This Act recognizes the importance of water supply,
especially in communities that do not have a steady
supply of water or have a combined sewershed
overflow (CSO). The Act highlights the importance
of areas like the Pinelands and Highlands Regions
as well as subsequent rules and regulations for these
areas. This Act requires a water supply plan to be

developed and implemented. The NJ Water Supply

Plan (2017-2022) outlines key findings and analyses

conducted regarding peak flow, water availability,
watershed management areas and per capita
measures.

Title 13 Chapter 9 State Forest Fire Service -
Forest Fire Prevention and Control Act

Under the general powers of the General Forest Fire
Act, the NIDEP may:

e Determine wildfire hazards.

¢ Remove or cause to be removed brush,
undergrowth or other material which
contributes to wildfire hazards.

*  Maintain or cause to be maintained fire
breaks.

*  Set backfires, plow lands, close roads and
make regulations for burning brush.

e Summon any male person between the ages
of eighteen and fifty, who may be within
the jurisdiction of the state, to assist in
extinguishing fires.

* Require the use of property needed for
extinguishing fires.

* Issue permits.

*  Collect extinguishment cost and fines for
violations.

* Control and direct all persons and apparatus
engaged in extinguishing wildfires.

e Have the right of entry upon lands to
inspect and ascertain compliance and
extinguish wildfires.

* Investigate fires to determine cause.

e Close the woods to all unauthorized persons
in an emergency.

 Arrest without warrant anyone violating the
Forest Fire Laws.

Fines, Penalties and Assessments:

The Forest Fire Service may assess and collect
amounts equal to the cost of extinguishment
or a lesser amount as determined by
mitigating circumstances.

For a non-willful violation of Forest Fire Law
the Service may assess a fine up to $5,000.
For a willful violation of Forest Fire Law the
Service may assess a fine up to $100,000.

New Jersey Fire Law Forbids:

Setting fire to any forest, brush or grass land
or tidal marsh except as exempted.

Setting fire to brush, litter or debris without
the written permission of a firewarden.
Having any fire by which property may be
endangered without maintaining a careful
and competent watch.

Interfering with a firewarden or his/her crew
in carrying out their duties.

Refusing assistance or the use of property

to a firewarden engaged in firefighting
operations.

Mutilation or destruction to any state forest
fire sign.

Maintaining a hazard that will contribute to
the origin and spread of a wildfire.
Discharging an incendiary device, operating
hazardous equipment or throwing/dropping
incendiary objects.
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Exceptions:

e An owner may set a backfire on his own
property for its protection, provided it does
not escape to the property of another.

* A written permit is necessary for any fire in
any municipality for which firewardens have
been appointed.

e Open burning is regulated by the
Department of Environmental Protection,
Air & Environmental Quality Enforcement
Section. This program is administered by the
Forest Fire Service statewide through use of
a permit system.

*  DPermits issued by the Forest Fire Service do
not supersede restrictions by local agencies
or the Air & Environmental Quality
Enforcement Section.

State Hazard Mitigation Plan

The federal “Stafford Act” requires states to prepare
and implement disaster preparedness plans for
mitigation, warning, emergency operations,
rehabilitation and recovery. The State Firewarden
is appointed by the Governor’s Office as a member
of the State Hazard Mitigation Team regarding
natural disasters in a partnership with other relevant
state agencies. The NJ State Hazard Mitigation
Plan (NJ-SHMP) was submitted by the State
Police Office of Emergency Management (OEM)
and has been approved by the Governor and the
Federal Emergency Management Agency (FEMA).
This document requires the county governments
to develop all-risk disaster plans for integration
into the NJ-SHMP and lists the goal of having a
community wildfire protection plan (CWPP) for
every municipality within the state.

Prescribed Burn Act

In August 2018, the Prescribed Burn Act (P.L.2018,
¢.107) was signed into law preserving landowners’
rights to prescribed burns, strengthening protections
for practitioners and expanding acceptable uses for
prescribed burning rather than for hazard reduction
only. The act recognizes that prescribed burning not
only reduces hazardous accumulations of wildland
fire fuels but can be beneficial for site preparations

(both for artificial and natural regeneration),

for improving upon wildlife habitat, controlling
insects and disease and perpetuating fire dependent
ecosystems. The act also outlines potential fees for
NJ Forest Fire Service personnel conducting burns
for landowners, as well as a prescribed burn plans
for starting, executing and controlling a prescribed
burn (including fire, smoke and ash) before burning
occurs.

NJ Forest Service Nursery Rules and
Regulations (N.J.A.C. 7:3 -2)

Amendments to the state’s regulations in Subchapter
2. Forestation Program 7:3-2.1 are being finalized.
Under the existing rules, the NJ Forest Service
Nursery is restricted from shipping seedlings out

of state, to limit spread of nonnative species. The
amendments would allow the NJ Forest Service
Nursery to sell and ship excess inventory out of state
rather than plow them under.

Office of Natural Resource Restoration
(ONRR)

The ONRR has the primary responsibility within
the NJDEP for responding to discharges and other
sources of pollution that trigger the NJDEP’s
obligations as the trustee for all of New Jersey’s
natural resources for the benefit of all of its citizens,
now and in the future. This effort includes working
with the persons responsible for conducting the
remediation to return such natural resources to
their pre-discharge quality, quantity, function and
value and to implement restoration projects to
compensate New Jersey citizens for the lost interim
value or for the permanent loss of their natural
resources.

Natural Resource Damages (NRD)

In 2017, an amendment (Paragraph 9 of Section
IT of Article VIII) was made to the New Jersey
Constitution directing the NJDEP as to how to
invest the natural resource monetary damages
collected for restoration projects. Collected natural
resource damages are successfully used to repair,
restore or replace damaged or lost natural resources
or the permanent protection of natural resources
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currently on the landscape. Natural resource
damages funding is currently being used for a
number of state forestry initiatives that enhance
water quality through forest management, including
restoration of AWC, a tree breeding program

for eastern hemlock and density management
objectives.

Forest Health Advisory Council (P.L. 2007, c.44)
The purpose of establishing this council is to study
and track the spread of forest health issues such as
EAB and SLF and to evaluate forest susceptibility
and pest impact on the state’s forest resources. The
council will make recommendations on prevention,
treatments and controls, in addition to conducting
research and seeking advice and resources from state
and federal sources. Public outreach and education
on issues of forest health will also be conducted. The
council has not yet been appointed however, it is a
goal of the NJ Forest Service to bring discussion on
this council to the forefront and push forward with
the council’s establishment.

Wetlands Act

New Jersey has passed laws and regulations
specifically designed to protect coastal wetlands
which includes the Wetlands Act of 1970. The
New Jersey Wetlands Act of 1970 addresses the
protection and regulation of coastal tidal wetlands
within the state. Under the act, all coastal wetlands
that have been mapped by the NJ DEP are subject
to regulation. New Jersey continues to share
permitting authority with United States Army
Corps of Engineers for coastal wetlands (SCORP
2018 & Yepsen et al 2019).

Coastal Area Facility Review Act (CAFRA)

The purpose of CAFRA is to protect the coastal
environment while accommodating compatible
land use development. A CAFRA Permit is required
for most types of large-scale development in the
approximately 1,370 square mile CAFRA area. This
area comprises portions of Atlantic, Burlington,
Cape May, Cumberland, Middlesex, Monmouth,
Ocean and Salem counties. The CAFRA area ranges
in width from a few thousand feet to 16.5 miles
inland. In 1993, CAFRA was amended to require
that developments be subject to a tiered system
dependent upon the proximity of that development
to the mean high-water line of tidal waters, a

beach or dune. These amendments brought

more development under CAFRA jurisdiction,
particularly sensitive areas along tidal waterways

(SCOREP, 2018).

Freshwater Wetlands Protection Act (FWPA)
This NJ SFAP updates the state Wetlands Program
Plan as it pertains to forestry and contains a

review of the FWPA, as well as information on
other regulatory programs affecting wetlands

and an outline of some of New Jersey’s wetlands
conservation strategies. This wetlands plan update
was prepared in consultation with the NJDEP,
NJDEP Division of Land Resource Protection,
Coastal Management Office and NJDEP Division
of Fish & Wildlife. The NJDEP Division of

Land Resource Protection is responsible for the
administration of the FWPA, Wetlands Act of 1970
and other land use regulatory programs. (Yepsen et
al 2019) The FWPA was enacted on July 1, 1987
and became effective over a period of two years. The
act sought to close the gaps in the federal wetlands
regulatory program. This was accomplished by
taking jurisdiction over all activities in freshwater
wetlands, providing protection for areas adjacent

to wetlands through regulation as transition areas
and regulating activities in state open waters such
as lakes and ponds. The FWPA requires permit
authorization by the NJDEP for every regulated
activity. Water Quality Certification is also required
where a discharge of dredged or fill material is

proposed (SCORP, 2018).
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The FWPA regulates the following activities in
wetlands:

¢ the removal, excavation, disturbance or
dredging of soil, sand, gravel or aggregate
material of any kind;

* the drainage or disturbance of the water level
or water table;

* the driving of pilings;

* the placing of obstructions; and

* the destruction of plant life which would
alter the character of a freshwater wetlands,
including the cutting of trees.

In addition, the FWPA regulates the following
activities in transition areas (upland areas adjacent to
wetlands) which currently receive no protection under

federal law:

e removal, excavation or disturbance of the soil;

* dumping or filling with any materials;

* erection of structures, except for temporary
structures;

* placement of pavement; and

* destruction of vegetation which would alter
the existing vegetation community.

The discharge of dredged or filled materials into
state open waters is also regulated under the FWPA

(SCORP, 2018).

Specific forestry activities have been granted a
conditional exemption from these requirements

to obtain a wetlands permit. However, to qualify
for the forestry exemption a proposed forest
management harvest within a wetland or its
regulated upland transition area must be detailed
in a forest management plan following BMPs
approved by the State Forester. To administer the
forestry exemption, the NJDEP’s Division of Land
Resource Protection works in cooperation with the
NJ Forest Service. The NJ Forest Service will assist
anyone proposing a forest practice in a regulated
wetland or buffer area to obtain an approved forest
management plan prior to conducting the work.

Flood Hazard Area Control Act (FHACA)

This act empowers the state to control development
within flood hazard areas to reduce flood damage
and to protect the environmental attributes of
floodplains. A Flood Hazard Area Permit is required
for the construction, installation or alteration of any
structure or permanent fill along, in or across the
channel or floodplain of any stream. A permit is also
required for any alteration of a stream and for most
impacts to a riparian zone, defined as the land and
vegetation within and adjacent to a regulated water
(SCORP, 2018). Permit-by-rule 26 (N.J.A.C. 7:13-
7.26) authorizes the forest management activities
provided they are conducted in accordance with a
forest management plan that has been approved by
the New Jersey State Forester or designee before the
activities are undertaken. Such forest management
activities may include harvesting of trees, fencing,
construction of roads for forestry access and stream
crossings. Clearcutting is not permitted in these
areas unless it is part of a silvicultural treatment for
one of the noted forest management activities.

Surface Water Quality Standards

The NJDEP governs matters of policy with respect
to the protection and enhancement of surface

water resources, class definitions and quality
criteria, use designation and quality criteria for the
mainstream of the Delaware River including the
Delaware Bay, the classification of surface waters of
the state, procedures for establishing water quality
based efHuent limitations, modification of water
quality-based effluent limitations, procedures for
reclassifying specific segments for less restrictive uses
and procedures for reclassifying specific segments for
more restrictive uses pursuant to N.J.S.A. 13:1D-1
et seq., the New Jersey Water Pollution Control Act
(N.J.S.A. 58:10A-1 et seq.) and the Water Quality
Planning Act (N.J.S.A. 58:11A-1 et seq).
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Natural Areas and Natural Areas System Acts
These statutes (N.J.S.A. 13:1B-15.4 et seq.; N.J.S.A.
13:1B-15.12a et seq.), dated 1961 and 1975,
respectively, and subsequently developed rules at
N.J.A.C. 7:5A, establish and guide the management
of the State’s Natural Areas System. Natural Areas
are specially designated portions of state parks,
forests, wildlife management areas and NJ Natural
Lands Trust preserves that are guided by rules

that prioritize natural resource preservation and
management over recreation.

The Natural Areas Program is administered by the
Ofhce of Natural Lands Management (ONLM)
within the NJ Forest Service, and is one of the
oldest and most comprehensive programs of its kind
in the United States. The System currently consists
of 44 designated Natural Areas encompassing
almost 40,000 acres.

Management and use of System lands is guided by
the Natural Areas Council, an advisory board to

the Commissioner of DEP. Natural Areas support a
rich biodiversity including Atlantic white cedar and
Eastern hemlock forests, globally rare Pine Plains
shrublands, and some of the State’s hot spots for rare
plant species.

Recording data from fuel transects in Wharton State Forest.
Photo by: J. Douglas, NJDEP

Endangered Plant Species List Act

This act, and subsequently promulgated rules

at N.J.A.C. 13:1B-15.151 et seq., mandates

the creation of an official codified list of State
Endangered plant species as necessary to incorporate
the preservation of New Jersey’ biodiversity into
government planning functions.

Endangered species is defined as any native plant
species whose survival in the State or the nation is in
jeopardy, including, but not limited to, plant species
designated as listed, proposed, or under review by
the federal government as endangered or threatened
throughout its range in the United States pursuant to
the Endangered Species Act of 1973, any additional
species known or believed to be rare throughout its
worldwide range, and any species having five or fewer
extant populations within the State. The current
Endangered list includes 356 species.

Additionally, rules at N.J.A.C. 7:5C specify that
the DEP will maintain a list of Plant Species of
Concern for the purpose of monitoring the status
of the State’s flora and to serve as a working list for
transition of species to and from the Endangered
species list.

The list of Plant Species of Concern, although not
codified in the rules, consists of approximately

456 species whose populations are monitored

by the Natural Heritage Program. This program

is administered by the Office of Natural Lands
Management (ONLM) within the NJ Forest Service.

Guiding Principles: Framework

The management of forest resources in New Jersey
are coordinated under a common framework. This
framework encompasses systems for evaluating and
monitoring forest resources across the state in both
traditional and non-traditional forested settings,
expanding the scope of forest resource management
through innovative research and new technologies,
utilizing an inclusive stakeholder process and an
effective implementation policy. This framework
serves to manage the state’s forests and trees through
recognition of an “all trees” philosophy, in perpetuity.
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Montreal Process

The internationally recognized Montreal Process
outlines metrics for tracking sustainable forest
management; organizations such as the Sustainable
Forest Initiative (SFI) and the Forest Stewardship
Council (FSC) use such measures and tracking
systems for landowners organizations and
governments participating in their certification
processes. The Montreal Process is made up of seven
criteria and 54 indicators and serves as the basic
framework for the NJ SFAP and natural resource
stewardship plans.

An international, inter-governmental working group
was formed in 1994 to help respond to the pressing
need for sustainable forest management. The NJ
Forest Service monitors the internationally agreed-
upon criteria and indicators for the conservation
and sustainable management of temperate and
boreal forests as an integral part of the agency’s
planning process at multiple scales.

Monitoring

Forest conditions are monitored through time across
the state of New Jersey using forest inventories (on
the ground measurements) occurring at various
scales on the landscape. In order to monitor
changing forest conditions and trends, a series

of permanent plots have been established by the
USDA Forest Service, FIA program at a scale that

is useful for the purposes of serving the “nation’s
forest census.” The NJ Forest Service has partnered
with FIA to enhance this data collection process to
better serve the state and it’s citizens. Under this
system, data is collected every five years for the
entire state on a rolling schedule and the number
of plots established and measured in New Jersey is
intensified to double the national scale. This data is
available for public use through publications, online
tools and direct download.

Monitoring forest conditions is currently an
integral part of the NJ Forest Service state lands
management planning process. It is essential for
keeping track of the criteria and indicators for forest
sustainability outlined within the Montreal Process
and identified in the NJ SFAP. State-owned forested

lands are also measured using a system of non-
permanent plots at a “parcel level” scale. This data
is appropriate for making management decisions
and for use in simulation models. In addition,
state-owned forested lands are also inventoried at
the operational level in order to quantify how forest
conditions will be and have been altered through
forest management activities. These inventories
assess individual site conditions.

Remote sensing tools provide many opportunities
to capture information that would otherwise be
difficult or cost prohibitive to capture via direct
measurement on the ground. Many of these tools
can either provide useful information on their

own or provide a valuable supplement to ground
collected information. Utilizing this information,

it is possible to determine how forest conditions

are changing and how various selective pressures
influence the structure of the forest resource.
Monitoring rare species in the forests of New Jersey
can explain a great deal about the overall health of
an ecosystem, its functions and services and habitat
suitability. Tools used to evaluate or monitor the
presence of rare plant species include on-the-ground
surveys, in addition to extensive data analysis
techniques which would be conducted under the
supervision of the New Jersey ONLM.

'The monitoring of forest growth, pests and diseases,
as well as rare species and overall wildlife is the
mission of the NJDEP internal work group. This
group is comprised of members from several different
divisions and agencies (discussed in further detail
below). This internal work group draws on the
collective expertise and experience to gain a better
understanding of the overall health of an ecosystem,
its functions and services and habitat suitability.
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Stakeholder Process

A formal comprehensive 14-step stakeholder process
was established in 2014 for the development of
natural resource stewardship plans for New Jersey
State Parks, State Forests, and Wildlife Management
Areas. This process governs all aspects of plan
development from inventory of the parcel to the
engagement of external stakeholders providing
management prescription input.

Natural resource stewardship plans are parcel level
plans developed and based on the forest trends and
conditions laid out within this document. Across
all programs it is the goal of the NJ Forest Service
to continue a transparent and inclusive approach
to the management of the natural resource by
including federal, private, state government and
non-government organizations in the stakeholder
process.

NJDEP, Natural and Historic Resources, Land
Management Review (LMR) Policy

The NJDEP manages more than 900,000 acres of
public lands and waters, including State Parks and
Forests, Recreation Areas, Historic Sites, Wildlife
Management Areas and Natural Areas. These
lands and waters are subject to multiple stresses,
including demands of recreational users and increase
in natural disasters and climate change impacts. It
is NJDEP’s responsibility to be good stewards of
these resources that are held for the public trust in
perpetuity.

As “property managers” certain activities conducted
on NJDEP managed lands and waters are reviewed
under the Land Management Review policy. This
review is to avoid and/or minimize adverse impacts
to water resources, rare biodiversity, forest resources
and cultural resources. When adverse impacts
cannot be avoided, they are to be minimized and
mitigated and compensating measures are to be
considered and recommended.

The Land Management Review process for certain
activities is conducted by the subject matter experts
from the following programs: the NJDEP Division of
Fish & Wildlife's Endangered and Non-game Species
Program and Bureau of Freshwater Fisheries (BFF);
NJDEP Division of Parks and Forestry’s Office of
Natural Land Management, NJ Forest Service, NJ
State Park Service, NJ Forest Fire Service and Historic
Preservation Office. The same reviewing programs

are also the internal working group for the natural
resource stewardship plans developed by the NJ Forest
Service as described within the previous section.

Wildfire Protection Planning

The NJ Forest Fire Service is working to expand
wildfire protection planning through a $79,000
FEMA grant. This Pre-Disaster Mitigation Grant
(PDMG) was obtained through the NJ State Police,
OEM. The grant funds five tasks towards wildfire
protection goals to improve plan development and
GIS data collection. A “Wildland Hazard Fuel
Ranking” map was created for the state, as well as
individual county map templates to provide map
products to share with other planning agencies.
Historic fire records and prescribed burning project
maps were digitized to add as data layers during
planning as well.

Field crews collected structural assessments

on homes within selected communities and
provided education on Firewise principles to the
homeowners. The collected data and map products
developed are used by fire suppression forces, in
Firewise community planning and in CWPPs. The
minimum requirements for a CWPP as described in
the Healthy Forests Reforestation Act (HFRA) are:

¢ Collaboration: A CWPP must be
collaboratively developed by local and state
government representatives, in consultation
with federal agencies and other interested
parties.

e Prioritized Fuel Reduction: A CWPP must
identify and prioritize areas for hazardous
fuel reduction treatments and recommend
the types and methods of treatment that will
protect one or more at-risk communities and
essential infrastructure.
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* Treatment of Structural Ignitability: A
CWPP must recommend measures that
homeowners and communities can take
to reduce the ignitability of structures
throughout the area addressed by the plan.
The HFRA requires that three entities must
mutually agree to the final contents of a
CWPP,

* 'The applicable local government
(i.e., counties or cities);

* 'The local fire department(s); and

* 'The state entity responsible for
forest management.

Interagency Firefighter Mobilization

The NJ Forest Fire Service recently marked their
thirty-fourth season (2019) in which personnel
have been deployed for interagency assignments.
The Resource Ordering Status System (ROSS)
dispatching system is used to complete the
travel information for mobilized resources as
well as creating crew rosters. NJ Forest Fire
Service personnel participate in Type I Incident
Management Teams from the Northern Rockies and
the Great Basin.

NJ Shade Tree & Community Forestry
Assistance Act (N.J.A.C. 13:1L-17.1 et. seq.)

In response to municipalities and counties
disbanding their Shade Tree Commissions in the
late 1990’s due to fear of litigation as a result of
hazardous tree situations, the New Jersey Shade Tree
and Community Forestry Assistance Act (Shade Tree
Act) was passed on December 5, 1996. By providing
liability protection to participating municipalities
and counties, the Shade Tree Act has ensured that
Shade Tree Commissions and other local shade

tree management programs are in place to provide
more livable communities through the care and
management of trees throughout New Jersey. New
Jersey is the only state to have such legislation in

support of its’ UCF program.

The NJ Shade Tree and Community Forestry
Assistance Act provides for the following:

Liability Protection — The Shade Tree Act provides
the necessary basis for local governments to reduce
or eliminate liability associated with local tree care
programs and shade tree commissions. The Shade
Tree Act enables a community to address tree
related liability if they satisfy the four accreditation
requirements of the act. This includes writing a state
approved community forestry management plan
and participating in the state’s Training Skills and
Accreditation program.

NJ Community Forestry Council — The Council

is comprised of 20 volunteers representing many
aspects of UCF in New Jersey including arborists,
urban foresters, tree growers, municipal/county
governments, shade tree commission volunteers,
electric companies, university forestry programs and
tree related non-profits. The Council meets six times
annually and acts as an advisory body to the New
Jersey State Forester on community forestry issues.

Grants — The Green Communities Grant has been
used to help a municipality or county hire a forestry
consultant to assist them in writing a community
forestry management plan. Once this step has been
accomplished, a Stewardship Grant is offered to
communities who maintain accreditation status
under the Shade Tree Act to implement goals and
objectives directly from their community forestry
management plan. The Treasure our Trees license
plate, also established under the Shade Tree Act,
helps fund these grants. Grants are also funded in
part by the NNL Reforestation Grant.

The Shade Tree Act has been and continues to be
a cornerstone of the NJUCF program. It provides
the guiding principles for cooperation between
the NJUCF program and the municipal and
county representatives and residents that it serves.
An important goal for the future of the NJUCF
program is an update to the NJUCF Program
Guidelines. This update will be structured and
informed by the Shade Tree Act, with the goal of
helping New Jersey’s residents more fully benefit
from its’ provisions.
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NJ Shade Tree & Community Forestry Assistance
Act: hitps:/fwww.state. nj. us/dep/parksandforests/forest/
community/pdf_files/ CF_Assistance_Act.pdf

NJ Urban & Community Forestry Program
Guidelines: https:/fwww.state.nj. us/dep/
parksandforests/forest/community/pdf files/community_
forestry_management_plan_guidelines.pdf

Dedicated License Plate - Treasure Our Trees
Proceeds from the state’s Treasure Our Trees
license plate fund, funds tree planting projects

in communities across New Jersey. These plates

are available for both passenger and commercial
vehicles. The one-time fee and yearly renewal fees
are tax deductible. This attractive plate features the
New Jersey state tree, the northern red oak and the
New Jersey state memorial tree, the white flowering
dogwood. The purchase of the Treasure Our Trees
license plate helps fund the NJUCF program as
well. In 2018, allocated money from these funds
contributed to the payment of the USDA Forest
Service, Urban FIA (UFIA) program.

“The Urban FIA program fuses the infrastructure
of the traditional, rural-focused FIA program

with the urban inventory expertise provided by
i-Tree. New Urban FIA methods and protocols are
used to produce estimates of the quantity, health,
composition and benefits of urban trees and forests.
The Urban FIA program complements existing
regional and local efforts to provide a cohesive
picture of urban forest conditions in the U.S.”

(https:/fwww.fs. fed.us/researchlurban/fia.php)

Global Warming Solution Fund and the
Regional Greenhouse Gas Initiative (RGGI)
RGGI is the first mandatory multi-state market-
based program in the United States to reduce
greenhouse gas emissions. RGGI is a cooperative
effort among the states of Connecticut, Delaware,
Maine, Maryland, Massachusetts, New Hampshire,
New York, Rhode Island, Vermont and New Jersey
to cap and reduce carbon dioxide emissions from
the power sector. In 2008, New Jersey enacted the
Global Warming Solutions Fund Act, PL. 2007,

c. 340. This act enabled the state to participate in

a carbon dioxide emissions trading program and
established the Global Warming Solutions Fund.
This is a special, non-lapsing fund credited with
moneys received from greenhouse gas emissions
allowance trading programs. Following a departure
from the program beginning in 2012, New Jersey
Governor Murphy issued Executive Order No.

7 in 2018 which directed the Commissioner of
NJDEP and the President of the New Jersey Board
of Public Utilities (BPU) to return the state to

full participation in the RGGI program. In June

0f 2019, the NJDEP adopted rules to codify the
mechanics of New Jersey’s participation in RGGI’s
carbon dioxide allowance auctions and funding rules
to establish the framework, including the guidelines
and the priority ranking system required by N.J.S.A.
26:2C-52, that the Economic Development
Authority (EDA), the BPU and the NJDEP will use
to select eligible programs and projects to receive

funding from the proceeds of the RGGI auctions.

RGGI is composed of individual carbon dioxide
Budget Trading Programs in each of the ten
participating states which are implemented through
state regulations, based on a RGGI Model Rule
and are linked through carbon dioxide allowance
reciprocity. Taken together, the ten individual state
programs function as a single regional compliance
market for carbon emissions from electric
generating utilities (RGGI, Inc 2020). Following a
comprehensive 2012 Program Review, the RGGI
states implemented a new 2014 RGGI cap of 91
million short tons. The RGGI carbon dioxide cap
then declines 2.5 percent each year from 2015
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to 2020 and 3 percent annually from the 2020
baseline from 2020 to 2030. The RGGI carbon
dioxide cap represents a regional budget for carbon
dioxide emissions from the power sector. The
Global Warming Solutions Fund Act requires New
Jersey to engage in projects or programs that ensure
reductions in GHG emissions and energy use, with
increases in carbon sequestration and the provision
of co-benefits, with measurable results to ensure that
these benefits are actualized. In addition, the Act
also divides the auction funding to develop, monitor
and implement this goal. Auction funding is divided
as follows: 60% to EDA, 20% to BPU and 20% to
the NJDEP. Of the 20% allocated to NJDEDR, 10%
is to support local government efforts to reduce
GHG emissions and 10% is to enhance stewardship
and restoration of forests and tidal marshes (carbon
sequestration benefits).

Strategies by National Priorities

The strategies section of the NJ SFAP 2020 is
designed to inform, understand and advise forest
management prescriptions to improve the overall
health of New Jersey’s tree and forest resources in
a sustainable fashion. The strategies are also
designed to allow the reader to understand how
global, national, regional, state and local levels of
management are connected and scalable. Three
national priorities frame the strategies section:

National Priority 1
Conserve and Manage Working Forest Landscapes
for Multiple Values and Uses

National Priority 2

Protect Forests from Threats

National Priority 3

Enhance Public Benefits from Trees and Forests

Even though strategies are outlined within

this document under one particular

priority, they are often relevant to two or all

three priorities. This overlap is due, in large part,
to the multitude of benefits forests and trees
provide. To better understand this,

a National Priority Matrix (USDA Forest

Service Matrix) can be found at the end of

the appendices. The strategies discussed in this
section represent pathways to solving some

very complex issues that have many potential
solutions. These broad strategies will serve to

steer the management of forest and tree resources
through the next decade. Ultimately, they will be
implemented at finer scales with the guidance of

a large community of forestry professionals. This
approach applies the “think globally, act locally”
initiative to New Jersey’s forest resources. More
importantly, these strategies address the

NJ Forest Service’s mission across New Jersey. The
strategies are data driven and make use of the best
science available at the time of the drafting of this
document. There are still some gaps, however, that
need to be filled. We hope to fill them as this plan is
implemented over the next ten years. The NJ SFAP
represents a living document, meant to be flexible
as the state’s environmental conditions and human
values change.
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NATIONAL PRIORITY 1:

CONSERVE AND MANAGE WORKING FOREST
LANDSCAPES FOR MULTIPLE VALUES AND USES

1: FOREST FUNCTION

Age Class Distribution

Forests that are more diverse and resilient are
typically those comprised of varying age classes.
The age of forests in New Jersey, however, are
generally distributed in a “bell-shape” curve
centered around the 61-80 year old age class as
indicated by FIA data (see the assessment section
of this action plan). Therefore, to create a more

balanced distribution of age classes in forests

N
)

. An example of different biodiversity in Worthington State Forest.
focus on the regeneration of healthy young forests Photo by- J. Douglas, NJDEP

and creating opportunities for mature forests to

throughout the state, management strategies will

) . Management strategies focused on creating youn
grow into well advanced age classes not typically & & g younhg

encountered within the northeastern United States
since European settlement. It is important to

forest would involve the establishment from forest
stands with age classes centered around the state’s
most abundant age class (the 61-80-year-old age

note that terms such as young, middle-aged and i
45 YOURS: 8 , class). Lands reverting to forest from other uses
mature, when referring to forests, are highly variable (i.c. abandoned agricaltural lands) will also be
depending upon species composition. For example, co'n.sidered for thigs initiative. In addition, youn
-year-old tand age may constitute a ) > younsg
an 80-year-old average s g y f b blished usine shade tol
. orests may be established using shade tolerant
mature aspen stand, but this same average stand age species in the understory of an existing tree cano
would not be considered mature for an oak stand p Y & Py
hich i b1 lived . ’ (for example eastern hemlock restoration). Young
which is a much longer-lived species. ) )
5 P forests may also arise through the reestablishment

_ of less shade tolerant pioneer tree species after a
The terms early successional forest and young . , , ,
- significant disturbance creating early successional
forest are often used synonymously, however, it is . _ ,
. habitat (i.e. the regeneration of tulip poplar after
important to note that these terms refer to separate L ,
. . an opening in the canopy is created). Uneven-aged

forest conditions. The term young forest in the

context of this plan, refers to the distribution of tree
ages in a given forest relative to the life cycle of the

management techniques may also be employed
to shift established middle-aged forest stands
toward age class distributions with a greater

species in that forest. Early successional forest refers _ ,
. number of young trees (where appropriate with

to forest or stands composed of trees occurring in , S ,
species composition conducive to uneven-aged

early seral stages of forest ecosystem development . .
. . . management techniques). Specific young forest

and are often characterized by pioneer species that , L ; .
. . types/species experiencing difliculties establishing

are able to establish on a site after some type of : :
or where ecosystem functions have been altered in

major disturbance. ; )
a way that hinders regeneration, may be restored to

promote regeneration, establishment and continued
development along their respective seral arcs.
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An example of forest structure of Atlantic White Cedar. Photo by: J. Douglas, NJDEP

The age of a forest varies as to when it is considered
mature. Many factors play into determining forest
maturity including forest composition, life history,
seral stage, tree age and age distribution among

the trees. A functioning mature forest is associated
with tree cohorts increasing in vertical structure,
recruitment of new trees in younger age classes (i.e.
regeneration) and levels of background mortality as
older trees die. The presence of snags or dead trees;
elements of soil mixing as some larger, older trees
or snags fall and litter is deposited on top of these
disturbances; structural diversity through the creation
of gaps created by tree mortality; and shifts from
the proportion of carbon stored in the aboveground
pools by the trees to a greater proportion being
stored belowground and in the forest soils are

all characteristics associated with mature forests.
Therefore, mature forests are an important
component of New Jersey’s overall forest resources.

To promote more mature forests in New Jersey,
forest stands need the time to grow with the
promotion of a mix of forest ages and species -
early, mid and late successional shade tolerant and
intolerant species. The first step in promoting the
development of mature forests is identifying where
these forests are present across the landscape and
where they have the potential to exist without
possible conflicts. Mature forests or maturing
forests where ecosystem functions appear to be
largely intact will be identified for conservation
and monitoring. Planning horizons for state-owned
forest lands will consider potential forest conditions
decades into the future and the sustainability of
aging forest stands. Functioning forests with the
potential to grow into healthy, mature forests will

be reserved for a length of time where they will be
allowed to continue to grow and mature. Mature
forests where ecosystem services have been disrupted
(such as invasive species and herbivory), but may
be restored will also be identified for restoration
through active management. To achieve mature
forest characteristics, forest stands should be set
aside and actively managed through competition
removal and gap openings (individual to groups of
trees) in identified stands. A decrease in basal area
and trees per acre, as well as increasing age class are
both predictors to help measure a maturing forest.

As New Jersey’s forests are increasingly populated with
shade tolerant species and with a greater percentage of
the state’s forests falling into the 61 to 80-year-old age
range, a better understanding of regeneration presence

< |

To promote more mature forests
in New Jersey, forest stands
need the time to grow with the
promotion of a mix of forest
ages and species - early, mid and
late successional shade tolerant
and intolerant species.

»

is needed. Recent studies involving regeneration
include direct measurement, re-creation of historic
field studies and meta-analyses. These studies are
providing greater insights as to forest regeneration

in New Jersey, the region and the country. Oak
regeneration is an important component of New
Jersey forests and is critical to many wildlife species.
Species such as red maple, however, are gaining a
stronger foot hold, supplanting ecologically important
oak species throughout the state. It has become
further apparent that species desirability according

to deer pressure and presence is dictating what is
present across the landscape. Managing these complex
components or at least understanding them better,
will provide the necessary tools needed to develop

an adaptive approach in the promotion of keystone
species such as oak.
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In understanding the need to increase age-class
diversity statewide, it is important that this work is
not performed in a vacuum and that consideration
is given to the scales of impact that could ensue
from implementing these decisions. Increasing
communication between local governments and
private landowners, as well as collaboration between
NJ Forest Service program area professional
foresters and land managers help to bring about
this understanding and address any potential issues
early on. This is exceedingly important as local
government officials,
private forest owners and
others are increasingly
concerned about the
impacts of certain forest
management strategies.
Examples of these types
of concerns stem from
treatments on private
lands that can impact

This competition for growing
space leads to those surviving
trees to become severely stressed
trees which are less resilient to
wildfire, climate change, insect
pests and diseases.

Index” (RDI), which represents a forest’s current
proportion of theoretical maximum density, ranging
from 0 to 1.

The direct impact of higher relative density on

trees is stress. When trees are crammed against each
other, their leaves and roots compete for scarce
resources, fighting for dominance and survival.

This competition is the defining factor for tree
growth rates. For the most oppressed trees in an
overstocked forest, the result is eventual death. Trees

O ——————————— that survive the struggle

for resources are not left
unharmed, however, as

the stress of competition
reduces their growth for
some time, leaving them
more vulnerable to some
pest species (Lantschner,

Aukema and Corley, 2019).

public infrastructure
and investments, such
as increased flooding and road damage, to loss

of community appeal to attract homebuyers and
business investments. Reverse impacts, wherein
communities’ impact privately and publicly held
forests, have also occurred and should be considered
an important component to address. Addressing
age-class distribution is a management strategy the
NJUCEF program will continue to work with local
governments on to implement as well.

Density Management

Several attributes are often identified as essential
when conserving and managing forests as entire
ecosystems; these include biodiversity, function and
structure (Franklin, et al. 2018). As indicated in the
assessment portion of this plan, increasing forest
density (trees occupying greater growing space) has
become a serious concern statewide for a variety of
reasons. Some tree species can survive and thrive
even under very resource-limited conditions, while
individuals of other species require more resources
to survive and never achieve high densities. To
communicate effectively about this type of forest
density, foresters use the term “Relative Density

9 The forests of New Jersey’s
Pinelands Region have
witnessed a steady increase in RDI over the last
century. These forests, adapted to re-sprout and
establish new generations of forest after significant
fire disturbances, have experienced a lessening in
the frequency and extent of fire since the advent
of fire suppression policies in the early 1900s.
Disturbances associated with harvesting practices
also decreased somewhat with the demise of the
wood-fueled industries of the Pinelands and
rapidly declined with the rise of the environmental
movement. These trends have enabled the survival
of trees to ages not seen since the time of widespread
cutting in the Pinelands in the 1700’. These trends
have also caused a parallel increase in RDI. Pitch
pine trees of poorer vigor that in previous centuries
would have been killed by fire or cut for charcoal
are now experiencing stagnated growth, lingering in
a low-productivity, high relative-density twilight of
poor vigor.

Therefore, the NJ Forest Service is adopting
strategies to alleviate issues associated with high
density, depending upon the types of forests and
the risks associated with these forests. One strategy
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identified to address high forest density related
issues is silvicultural thinning. Thinning, in this
context, refers to the cutting and/or harvesting

of living trees to scientifically determined lower
targeted densities (i.e. basal area), where a majority
of the forest growth during the planning cycle in
treated areas will come from existing living trees
retained within the forest. This technique contrasts
with forest growth coming from the establishment
of new trees (regeneration). Results can be achieved
through a range of treatments designed to address
the specific conditions of forests around the state.

The Pinelands Region of New Jersey is dominated
by the extremely flammable pitch pine forest

type. As mentioned previously, this species is now
growing at densities that create an increased wildfire
hazard risk and increased risk of mortality from
bark beetles (mainly SPB). New Jersey forests,

like many forests in the Northeast and mid-
Atlantic, have also become older, with historically
high amounts of the forest growing space now
occupied. Growing space is almost fully occupied
statewide by larger trees with greater shading effects,
more fuels and much less break-down of organic
material. This competition for growing space leads
to those surviving trees to become severely stressed
trees which are less resilient to wildfire, climate
change, insect pests and diseases. This also leads to
potentially massive tree mortality that can threaten
ecosystem stability.

The NJ Forest Service is employing both long

and short-term density management strategies to
mitigate these issues. In the pine forests of southern
New Jersey, thinning prescriptions, especially

when combined with prescribed burning, can

be designed to reduce the chances of wildfires
becoming dangerous crown fires. As mentioned
previously, forest density can be altered to reduce
susceptibility to widespread bark beetle outbreaks as
well. Thinning and prescribed burning treatments
are also used to restore forest structure and habitat
for a variety of rare plants and focal wildlife within
these forests. The use of these treatment tools may
be able to emulate a disturbance regime more
consistent with the natural regime that the region’s
forests were most adapted to.

There is historic evidence to suggest that natives
present prior to European settlement such as the
Lenape, were performing dormant-season burns
of low-intensity surface fires to suppress woody
shrubs and saplings to keep the forest canopy open
(Vries, 1853; Lindestrom, 1925; Van der Donck,
1656). Restoring these selective pressures on the
forests of southern New Jersey is more consistent
with the natural range of variability and may result
in a wide variety of benefits, as described above, still
considered desirable today.

In addition to the strategies outlined by the NJ
Forest Service, the NJ Forest Fire Service has assisted
with treatments for military installations across the
state. These treatments have included initiating

a mechanical hazard mitigation plan focusing on
installation boundaries that have the greatest threat
of wildfires leaving or coming onto the military
installation. The NJ Forest Fire Service is also
implementing strategies contained in the National
Cohesive Wildland Fire Management Strategy:
Northeast Regional Action Plan. These strategies
include restoration and maintenance of resilient
landscapes through restoration of fire-dependent
ecosystems and mitigating hazardous fuels created
by an “event”, especially through priorities such

as communication and collaboration. Density
management strategies are also currently being
employed as a part of CWPP, which is described
in more detail in the “Forest Management Plans”
portion of this national priority section. The
relationship between forests, wildfire and carbon

is quite important for New Jersey in conserving
and managing working forests as well as protecting
forests from threats.

Thinning can not only reduce tree mortality

from drought but may also reduce the chances

or severity of drought. Forests of higher densities
consume more water through transpiration.
Therefore, it is also a strategy of the NJ Forest
Service to lower forest densities where appropriate,
to alleviate drought stress. Treatments effective in
addressing drought stress are those that reduce leaf
area available for transpiration. These treatments
could include thinning, prescribed burning or a
combination of the two. Such treatments may also
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alter forest composition to favor forest types that are
more efficient with respect to water budgeting (i.e.
xerophytic species over mesophytic species).

Thinning is also a means to increase resilience

of trees to a variety of Damage Causing Agents
(DCA:s), reducing the number of trees lost through
mortality. As an added benefit, some of these
treatments may provide forest products in various
forms, such as pellets for biomass or pulp for paper.
Density altering treatments designed for fostering
resilience to DCAs can take many forms. In
combination, these treatments contribute to greater
structural and compositional diversity across the
landscape to hedge against risk of mass mortality
events in tree populations. Density regulating
strategies that mitigate wildfire, the impacts of
DCAs or foster resilience under pressure from
external conditions such as drought or changing
climatic conditions, have the added benefit of
helping to protect forest carbon pools as well.

Based on its experience and engagements throughout
the state, it is the NJ Forest Service’s expectation
that silvicultural thinning and prescribed burning
treatments are appropriate management techniques
across forest types within the state of New Jersey. NJ
Forest Service encourages private landowners with
approved WMPs and/or Forest Stewardship Plans to
decrease ladder fuels and lower densities (i.e. basal
area) where conditions are appropriate. Cost-share
programs for landowners, NGOs and others are
available to offset the cost of implementation and
plan development for activities like forest density
management.

American Forests, a national conservation
organization dedicated to advancing the
conservation of forests, emphasizes the importance
of embracing carbon offense and defense strategies
through carbon sequestration, in addition

to management which reduces the chances

of catastrophic wildfire or widespread forest
mortality throughout New Jersey. Many other
stakeholders throughout the state also support the
importance of protecting and enhancing resilient
carbon sinks, making our aboveground carbon
resources less susceptible to wildfire and other

DCAs and utilizing them for long-lasting carbon
sequestering products. These include the NJ
Forest Service’s long-term strategies to reduce
carbon emissions (i.e. wildfire and other DCAs)
which include achieving net sequestration while
providing co-benefits.

Studies across the forests of Montana, Oregon,
California and Arizona determined that thinning
treatments and the effects on carbon suggest most

of the benefits of increased fire resistance can be
achieved with relatively small reductions in current
carbon stocks (Stephens et al. 2012). These studies

also found that by retaining or growing larger

trees, the vulnerability of carbon loss from wildfire

was reduced (Stephens et al. 2012). Other studies

have continually demonstrated that fuel reduction
treatments can reduce carbon losses when treated
stands are subsequently burned by wildfire (Finkral and
Evans, 2008; North et al., 2009; Hurteau and North,
2010; Zhang et al., 2010). Furthermore, treated

stands in many dry forest types within the western
United States represent more stable structures for long-
term forest carbon sequestration (Hurteau and Brooks

2011).

Active management on publicly held traditional
forests for density or other management strategies
has not been promoted or enabled by the NJUCF
program prior to 2015. In 2018, however,
NJUCE received a USDA Forest Service LSR
grant which supported the revision of NJUCF
guidelines for local government plans for tree and
forest management. These revised guidelines will
require local governments to identify publicly held
traditional forests and plan to begin implementing
active stewardship of those lands to allow them to
remain as healthy, functional forests into the future.
This is one strategy for density management that
will continue to be supported by the NJ Forest
Service, NJUCF program into the future.

Mesophication

Future climate outlooks expect to favor oak
and pine dominated systems as these clades
compete better under physiologically droughty
conditions. Conversely, northern hardwood
communities are those most likely to be
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Figure 76: Basal area by diameter for different species functional groups and different forest types in Stokes State Forest. In
the most expansive forest types (RMO — Red Maple Oak, OKH - Oak Hickory, RMU - Red Maple Upland) smaller-diameter
northern hardwoods are replacing oaks and hickories. Northern hardwoods depicted in blue tend to use more water than

the oaks and hickories depicted in red. (NJFS, 2015)

stressed by rising temperatures (Swanston, et al.
2018). Unfortunately, current successional trends

in New Jersey are tilting much of the state’s oak-
hickory forests away from climate-resilient species to
more climate-stressed species (Figure 76).

Mesic, shade-tolerant generalists, like red maple,
are supplanting oaks and hickories (Brose, Dey
and Waldrop 2014). The cause for that trend

is multifaceted: succession, deer herbivory,
competition from invasive species, lack of low-
intensity fire, lack of disturbance, low light levels
and other factors. However, succession and

replacement by shade-tolerant generalists in the
absence of fire and disturbance has long been
recognized as the eventual fate of eastern oak forests
(Lorimer, 1984; Abrams and Downs, 1990).

A growing consensus has affirmed the importance of
lower-intensity fire and disturbance in maintaining
oak ecosystems on the landscape, yet fire frequency
has dropped precipitously for this forest type-

group, with alarming implications (Brose, Dey and
Waldrop, 2014; Nowacki and Abrams, 2008). The
rich biodiversity dependent on mature oak forests
faces negative outcomes from habitat transitions

FOREST ACTION PLAN 2020

115



to northern hardwoods. Oak forests are thought

to be more resilient to drought stress in the face of
change than northern hardwood and maple forests,
but it is unclear whether fine-scale processes will
mitigate possible mortality from drought (Coble,
etal., 2017) or whether droughts in currently
oak-dominated systems will be significant enough
to cause more than minor compositional changes
(Gustafson and Sturtevant, 2013). Current

trends away from oak and towards mesic-forest
conditions are at odds with the patterns that shaped
our forests up until the last century (Lorimer

1984; Nowacki and Abrams, 2008; Thomas-Van
Gundy, Nowacki, and Cogbill, 2015; Thompson, et
al., 2013).

The diminishment of fire as a component of the
entire forest ecosystem of New Jersey and the
resulting shift towards less fire-adapted species,
foretells of significant stress to our woodlands
under climate change. Tree Atlas predictions
indicate that the ranges of our current understory
and co-dominant forest species, dominated

by mesophitic trees (sweet birch, red maple,
American beech), are most strongly affected by
climate factors (Prasad, et al., 2007-ongoing).

Therefore, strategies to address this trend overlap
with those as described in the forest restoration
section and included here within the density
management section. Specifically, forest restoration
efforts that favor the regeneration or composition
of more xerophytic species, such as oaks, will be

qq |
Mesic, shade-tolerant generalists,
like red maple, are supplanting
oaks and hickories (Brose, Dey and
Waldrop 2014). The cause for that
trend is multifaceted: succession,
deer herbivory, competition from
invasive species, lack of low-
intensity fire, lack of disturbance,
low light levels and other factors.

»

Watershed at Atsion Lake in Wharton State Forest.
Photo by: J. Douglas, NJDEP

used to address this issue. In addition, density
management strategies such as thinning, weeding
and/or prescribed burning will also be used in
mimicking historic disturbance regimes that
mitigate the impacts of forest mesophication.

To be proactive in accomplishing this type of
management, the NJ Forest Service has received NRD
funding to do such activities. Resources required

to support thinning objectives across the state of

New Jersey include funding for the implementation
of activities, research and monitoring, as well as

the development of forest markets, businesses and
products that can be created using low quality
hardwood and softwood tree species.

Water Quality - Filtration, Watershed
and Sewershed Management

Vegetation plays a key role in the water cycle. Water
that reaches the ground is either used by plants,
evaporates, makes its way to ground-water and
streams through infiltration and runoff; or is stored
or channeled through engineered systems, treated or
not-treated as is the case in New Jersey’s combined
sewer overflow (CSO) communities and released
back into the state’s rivers and streams. In southern
New Jersey, evapotranspiration (water turned to
vapor either through evaporation or transpired by
plants) currently consumes about half of the water
budget (Walker, Nicholson and Storck, 2011; Sloto
and Buxton, 2005).

It has been hypothesized that plants can make
better use of water in a more CO,-rich atmosphere
since they don’t have to keep their stomata open
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as long to acquire the same amount of COs.
However, plants do not only keep leaf pores open
to accept COs, they need to keep their microscopic
“windows” open to keep cool without personal air
conditioning. Temperature-induced drought stress
increases forest water use under a warmer climate so
that in a warmer world, forests are expected to be
somewhat thirstier (Levesque, et al., 2014).

Global-scale models predict that increases in
vegetative water demand will not outstrip “blue
water” (siphon water that historically would have
become the runoff that fills rivers and streams) in
our area due to increased precipitation (Mankin, et
al., 2018). However, more local models show modest
decreases in blue water for southern New Jersey

with expected climate changes, as a result of the
increased demand from vegetation (Sun, Caldwell

and McNulty, 2015).

communities within the Pinelands, with wetland
communities disfavored (Lathrop, et al., 2010). Even
if subsurface recharge remains in balance under a
changing climate, longer periods between rainstorms
will still put stress on upland forest communities.

Forest management treatments that reduce stress
from competition have the potential to mitigate

at least some of these water stress issues. Removal

of competition frees up water resources so that
remaining plants can use more. It is this mechanism
that enables prescribed burning, understory removal
or forest thinning to increase the individual water
consumption by residual trees (Renninger, et al.,
2013; Carter, et al., 1984; Nyland, 2007).

At the stand level, thinning that takes into account
the allocation of the site’s growing space (in this
case, water resources) is effective at defining

CC I M2nagement options that

Finer-scale processes are
also likely to unbalance
the water budget to

the detriment of “blue
water” resources. Forest
mesophication is causing
a shift away from water-
sipping oaks/hickories
and towards the water-
guzzling northern

Forest thinning has the capacity
to mitigate the hydrologic impact
of climate change. Pressure on
the state’s forests from population
density underscores the importance
of keeping forests as forests and
maintaining riparian buffers.

mitigate climate stress
(Magruder, et al., 2013;
Jones, Bottero, et al.,

2019). Drought resistance
and resilience is density-
dependent; pine forests
managed to leave growing
space unoccupied are less
vulnerable to drought effects
(Bottero, et al., 2017).

hardwoods like maple
(Caldwell, et al., 2016).
A sudden loss of keystone species to emergent pests,
like the near eradication of ash by EAB, will cause
permanent reductions in water yield due to similar
replacement by northern hardwoods (Brantley, et

al., 2014; Brantley, Ford and Vose, 2013).

Declines in available “blue water” resulting from
the induced climate impacts on forests could

have profound effects on the composition of our
forested landscape. In the Pinelands Region, plant
community composition is strongly related to
water table depth (Laidig, Zampella, et al., 2010).
Opverall, occurrence and individual shape of non-
forest habitats is also heavily determined by water
table levels (Laidig, 2010). Water table declines
are expected to cause shifts in the patterns of plant

»
Similarly, thinned oak forests

have lower mortality as a result of drought (Gavinet,
Ourcival and Limousin, 2019). Competition from
shrub understories amplifies the stresses caused by
forest density (Finley and Zhang, 2019). At the
broader level, national scale analysis of watersheds
demonstrates that nationwide, as well as statewide
for New Jersey, forest thinning has the capacity to
mitigate the hydrologic impact of climate change

(Sun, Caldwell and McNulty, 2015; Sun, et al., 2016).

Pressure on the state’s forests from population
density underscores the importance of keeping
forests as forests and maintaining riparian buffers.
The NJ Forest Service has adopted an integrated
approach by providing incentives for private
landowners and local governments, in addition to
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directly managing forests through public state land
use and management policies.

Nationally, the Forest Stewardship Program (FSP) is
going through changes regarding how the program
is providing technical services to woodland owners
and how federal funding is allocated across the
priority areas represented in the NJ SFAP. As
previously referenced, there are four priorities of
concentration in the NJ SFAP and the FSD, fire,
water, wildlife and jobs. The FSP is looking for
anticipated outcomes for each of these and how they
can be integrated.

With the assistance of Farmland Assessment
(FLA), private lands forest management assists in
“Keeping Forest as Forest and Working Forests
Working” (NJ Forest Service, 2010) by providing
a mechanism for woodland owners to sustainably
manage their property(s) for a variety of goals
and objectives, receiving cost-share to prepare a
plan and implementing their plan while receiving
reduced property taxes. This is an achievement of
environmentalism, economics and stewardship.

As referenced in the Category 1 Streams section in
Criterion 4 of the Assessment, the NJDEP Division
of Water Quality has reclassified approximately 749
river miles to Category 1 status (includes waters
due to trout sampling). This is in partial a result

of the HUC 14 units these river miles are located
within, which have an impervious surface horizon
of less than 10%. Certain invertebrates that occur
in waters of high quality are also considered among
other metrics for classification of Category status
(Adopted Amendments: N.J.A.C 7:9B1-4 and 1.15,
effective April 6, 2020).

In partial contribution to the reclassification of
additional river miles, private lands management
programs provide incentives for woodland owners
to keep their properties as forests thereby reducing
parcelization, fragmentation and land use change
resulting in fewer impervious surfaces. Parcelization,
fragmentation and land use change would increase
one of the metrics that is preferred to be low,
impervious surfaces.

q<q |
The Highlands Region is of
the utmost importance for
safeguarding a critical water supply
for a large portion of the state’s
population. Protection strategies
include limiting development and
stewarding the region’s forests.

»

As an outcome-based result, private lands
management programs and their participants

help to Keep Forests as Forests and provide for
filtration of water, streambank stabilization, habitat
for wildlife, shade for streams and cooler water
temperatures for trout and other fish. The NJ
Forest Service, USDA Forest Service, other NJDEP
agencies and various stakeholders will continue the
management of private lands forests for these and
other benefits.

Urban and community forests are a critical
component for contributions to improved water
quality by assisting in creating functional urban
systems within a sewershed. These systems absorb
rainfall and snow melt, slow stormwater runoff,
recharge aquifers, sustain stream flows and filter
pollutants. They also help to mitigate the impact

to water quality from the approximately 23 billion
gallons per year of raw sewage discharged into New
Jersey rivers from CSOs.

Clearly New Jersey’s water and sewer infrastructure
requires significant upgrades statewide, but nowhere
is the problem more acute than in those economically
distressed communities with antiquated combined-
sewer systems, minority populations and low/
disproportionately distributed canopy cover.

These environmentally overburdened communities
tend to be located in sewersheds where grey
infrastructure remedies are difficult and expensive to
implement. Therefore, given these statistics within
this geographical context, it is imperative to include
urban and community forests as working forests for
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Sign at Arbor Day demonstrating metrics from urban setting of what a tree
can produce in its lifetime.

these communities and to invest in forestry practices
addressing water quality not only from up-river highly
forested sources, but also in controlling the discharge
downstream into the same water supply systems.

There are a variety of multi-state region strategies
surrounding watershed and water quality
management. Such multi-state region strategies that
particularly involve New Jersey include the Highlands
Region, Delaware River Watershed, Delmarva
Peninsula and the Mid-Atlantic Coastal Plain.

Highlands Region

The Highlands Region, as mentioned in the
assessment section of this document, is identified
specifically as a Forest Legacy Area as part of

New Jersey’s former Forest Legacy AON. It
remains identified as such in this NJ SFAP as well
(Appendix C). The Highlands Region is of the
utmost importance for safeguarding a critical water
supply for a large portion of the state’s population.
Protection strategies include limiting development
and stewarding the region’s forests.

The Highlands RMP outlines requirements and
strategies under the Highlands Act, collaboratively
developed and implemented by the New Jersey
Highlands Council to protect the resources of the
New Jersey Highlands. The plan establishes goals
to protect, restore and enhance water quality and
the protection of agricultural viability, ecosystems,
species and communities, as well as scenic and
historic resources. Accordingly, a major purpose
of the RMP is to “determine the amount and type
of human development and activity which the
ecosystem of the Highlands Region can sustain”
(Section 11.a.[1][a]).

The RMP provides the basis to determine the
capacity of the Highlands Region to accommodate
appropriate economic growth, while ensuring the
sustainability of the resources within the region.

The Highlands Council and NJDEP Green Acres
Program, overseeing the FLP, identify and advocate
for this region through land acquisition as well as
proper planning and decision making for the benefit
of the public and water quality.

Since this region supplies a vital source of drinking
water to millions of New Jersey residents and more
than 370 million gallons of water passes through the
area daily, forested watershed management adhering
to the New Jersey BMPs provides important water
filtration through natural processes in this region.
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Delaware River Watershed

The Delaware River Watershed is another
important multi-state region (including the
Delaware River Basin) that has been the subject of
a collaborative monitoring and research study by
the USDA Forest Service, US Geological Survey
and the National Park Service. The Delaware
River Watershed is divided into four major regions:
upper, central, lower and bay. The Delaware

River Watershed provides drinking water

for roughly 15 million people, including two of
the largest cities in the country not located in New
Jersey — New York City, NY and Philadelphia, PA.

An Act was signed into law in December of 2016
called the Delaware River Basin Conservation Act,
the goals and priorities of which are similar and
align with the SFAP National Priorities. These goals
and priorities allow stakeholders and partnerships
to conserve and restore fish and wildlife habitat,
improve and sustain water quality, upgrade water
management, reduce flood damage and enhance
recreational opportunities and public access.

Specifically, the US Fish and Wildlife Service

offers opportunities to put conservation into

action (“Restoring the Delaware River Basin: The
Act”). Developing partnerships with the US Fish
and Wildlife Service, National Park Service, NJDEP
Division of Fish & Wildlife, NGOs and other local
governments provides the NJ Forest Service with
excellent opportunities to improve the health and
vitality of the forested land within these regions.

One such partnership is already underway. The NJ
Forest Service, through its NJUCF Program, received
a LSR grant from the USDA Forest Service that is
focused on three CSO communities in the Delaware
River Watershed. The LSR grant entitled “Storms,
Sewers & Social Justice: Increasing Resiliency in

2 Sewersheds of the Delaware River Watershed”, is
currently being implemented. The NJUCF Program
partners on this project include the New Jersey Tree
Foundation, the Rutgers Urban Forestry and Water
Resources Programs, the Delaware Valley Regional
Planning Commission (DVRPC) and three CSO
cities (Trenton, Camden and Gloucester City).

The goals of the LSR grant are to:

1. Mitigate stormwater through green infra-
structure (planting trees in enhanced tree pits);

2. Update the community forestry
management plans to work with professional
planners and foresters using updated state
guidelines that incorporate the USDA Forest
Service Sustainable Urban Forest guidelines
and include new requirements for green
infrastructure and coordination with municipal
and county emergency management plans;

3. Calculate ecosystem services these practices
provide vis-a-vis canopy cover and local urban
forest inventories at various scales from local
municipalities, to sewersheds and regional
watersheds using USDA Forest Service i Tree
applications;

4. Provide access to analyses of urban forestry
canopy cover to develop a statewide process to
communities and other NJUCEF stakeholders
with access to analyses of urban forest canopy
cover and its functions and values by using
remote sensing and USDA Forest Service
i-Tree applications; and

5. Develop and disseminate best practices
via networks, conferences, workshops and
webinars best practices to share project
challenges and opportunities, enabling
development of more rigorous urban forestry
plans across New Jersey and the regional
watersheds it shares.

Although this project is applied at the local level, the
aim is to set the stage for measuring the cumulative
impact of these activities across a sewershed or
watershed and evaluating the cumulative impact
of these strategies for NJUCE Additionally,
development of a connection between urban
forestry and the planning sector is critical and, in
many cases, lacking. This project engages a new
regional planning partner, the DVRPC, which will
help integrate forestry into infrastructure as well as
municipal and county planning,.
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The Urban Waters Federal Partnership (UWED)
Delaware River location, which helps communities
reconnect with and improve urban waters, is

a primary supporter of the LSR grant project
mentioned above. The UWFP will work closely
with NJUCEF to disseminate products and messages
derived from this grant to the other regional
stakeholders as well as the larger UWFP network
(USDA Forest Service, 2016).

Once this project is complete, the NJUCF Program
seeks to utilize the model developed from lessons
learned, as well as the new urban forest management
plan guidelines and processes and apply them to

the other 18 CSO communities within the state

of New Jersey. This would help to develop and
promote the link between healthy urban forests,
healthy sewersheds, healthy watersheds and
ultimately improved water quality for not just

the 1,480,718 people living in New Jersey’s CSO
communities, but for those dependent on  the state’s
water bodies to provide them with clean drinking
water and other enviro-socioeconomic benefits.

Delmarva Peninsula and Mid-Atlantic
Coastal Plain

Important issues across the Delmarva Peninsula and
Mid-Atlantic Coastal Plain include forest threats
such as development and fragmentation, SPB, and
other invasive pest and plant species. Maintaining
unique forest types and wetlands such as AWC bogs
and supporting forest markets to utilize wood from
throughout the region are also important strategies
for this area.

Delaware, Maryland, New Jersey and Virginia

are all states that have identified this region as an
important ecosystem deserving multi-state priority.
The NJ Forest Service will work in partnership with
Delaware, Maryland and Virginia on strategies to
address these regional issues.

2: FOREST RESTORATION -
SPECIES OF CONCERN

Ecological restoration is the process of assisting the
recovery of an ecosystem that has been degraded,
damaged or destroyed (SER International Science
and Policy Working Group, 2014). Forest
restoration refers to this process in forested
ecosystems. In order to achieve recovery of an
ecosystem, it is necessary to restore the ecosystem’s
functionality. The state of New Jersey is engaged in
several landscape level forest restoration initiatives,
in addition to individual projects designed and
implemented on a case-by-case basis. These
landscape level initiatives include restoring several
essential forest types and ecosystems and are
described more fully in the following sections.

Oak Species

Oak species and their related forest types are of
special concern in New Jersey. Although oak forest
types account for nearly half of the state’s total
forested cover, these species are facing pressure
from competition, changing land use, growing
conditions and a variety of DCAs. As outlined in
the assessment portion of this plan, these DCAs and
growing conditions affecting oak species include
herbivory (oak seedlings highly palatable to deer),
invasive species competition with regeneration and
the effects of insects and diseases on tree condition
and tree growth (leading to death). Despite decline,
oak species are an important component of the
New Jersey ecosystem. Oak species tend to be
long-lived, exhibit large tree canopies and provide
multiple wildlife benefits such as mast production
and habitat for cavity nesters. They also have a great
potential to store carbon for very long periods of
time and in a stable fashion. Oak species can also
better withstand shifts in climate characteristics
when compared to other New Jersey natives.

When considering initial planning for oak restoration
projects, areas with productive soils and site conditions
should be considered first. Different oak species
require different soil types. For example, a swamp
white oak prefers wetter soils, whereas chestnut oak

can be found on well-drained soils or drier sites overall.
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Another important indication of sites suitable for oak
restoration are places where natural regeneration is
already present (advanced regeneration). Sites with
regenerating oak provide land managers with the
opportunity to use many tools to encourage further
growth and to address mesophication.

The use of fencing to prevent deer browse, if
present, or girdling competing hardwoods are

two examples of management tools that can be
used. Tending or forest stand improvement methods
in oak stands also create the growing space necessary
for advanced regeneration or for oaks already
established on the site to prosper.

Another tool utilized to help promote healthy
oak stands is prescribed burning where
applicable. Prescribed burning is a method used
to prepare a stand or woodlot for oak seedlings
to regenerate. Fire provides an added benefit by
supplying the soil with lost nutrients and ridding
the ground of leaf litter and deep duff, better
preparing the seedbed for regenerating oaks.

Prescribed burning regimens should be well-thought
out and applied carefully, as fire can also impede
reproduction and health of oak stands, particularly
oak seedlings, under the wrong conditions. Large
areas of forestland should be considered for strategies
aimed at altering the fire regimen, especially
locations where the use of fire can be safely applied

without threat to WUI or highly populated areas.

Monitoring the response of individual restoration
projects, in addition to overall oak forest types

across the state by the NJ Forest Service, academic
institutions and other stakeholders and partners is
essential. Combating DCAs through suppression and
monitoring efforts should also be an applied strategy
for the restoration of oak species in New Jersey.

Shortleaf Pine

The NJ Forest Service, in association with a larger
22-state initiative, is working toward the restoration
of shortleaf pine trees throughout the state owned
forests and is strongly encouraging local and
municipal woodlands owners to do the same.

€ ¢ I
As of 2018, shortleaf pine
represents approximately 2.4% of
the growing stock trees five inches
in diameter and greater among
the loblolly/shortleaf forest type
group in New Jersey.

»

“Re-establishing shortleaf pine throughout the
Pinelands region will further diversify our forests

and help wildlife habitats.” (SLP Brochure, NJFS)

Shortleaf pine occupies a variety of habitats from
rocky uplands to moist floodplains. The shortleaf
pine tree not only supplies a source of wood pulp,
plywood veneer and lumber, but supplies important
local ecosystem values for wildlife habitat and
improved water quality.

Opver the last 30 years, however, shortleaf pine has
been significantly impacted (decrease in nearly 50%
of its acreage range wide) by pine beetle attacks,
land use change, changes in fire regime, disease and
other issues in locations where a lack of monitoring
and species management occurs. The Shortleaf Pine
Initiative (SPI) aims to counter this trend, not only
in New Jersey, but across the species’ historic range.

The goal of the NJ Forest Service, in cooperation
with the SPI, is to restore this ecologically
important tree species to its former position within
the New Jersey landscape, to bolster forest health
and promote better spaces for wildlife and the
surrounding communities. New Jersey has more
than 400,000 acres of pine within the Pinelands
Region, yet shortleaf pine currently represents about
two percent of that population.

The NJ Forest Service aims to increase the
presence of shortleaf pine across the state through
partnerships with public agencies and residents
and by working with woodland owners within
the natural region of the species. Landowners will
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emphasize management goals and objectives in new
or existing forest management plans for improved
forest health, diversity and regeneration.

There are several strategies associated with the efforts
to restore shortleaf pine throughout the state of
New Jersey.

* Restore populations is the first strategy
of shortleaf pine directly through forest
restoration efforts.

* Establish new stands to be included on the
most appropriate sites;

* Foster the long-term survival of shortleaf pine
on sites where the species is already doing well;

* Actively manage shortleaf pine when selecting
retention trees during forestry operations
where the species is present but may not be
thriving due to competition;

* Restore the natural fire regime where
practical;

* Favor shortleaf pine trees and the conditions
most suitable for them to successfully grow
across the forest.

The NJ Forest Service Nursery is also growing
shortleaf pine seedlings from local, legacy seed
sources to support restoration efforts on public and
private lands throughout the state.

The NJ Forest Service joined the SPI in 2015. The
SPI is comprised of 22 states, federal forestry and
wildlife organizations and other partners, including
the USDA Forest Service, Private Consulting
Foresters, Southern Group of State Foresters,
National Wild Turkey Federation, US Fish and
Wildlife Service and The Nature Conservancy.

The strategy of the NJ Forest Service is to continue
its participation in the SPI. Participation in this
initiative allows the NJ Forest Service to receive and
share knowledge about the shortleaf pine species,
threats, pertinent technology and restoration
strategies, as well as providing opportunities to
coordinate restoration efforts for shortleaf pine
across state boundaries.

Continuing efforts include bolstering inventory
and monitoring and analysis, as well as providing

outreach to landowners, local governments and other
stakeholders that might have an interest in shortleaf
pine restoration. Under the SPI, local woodland
owners could receive financial assistance through the
forthcoming Forest Stewardship Fund and existing
Natural Resources Conservation Service (NRCS),
EQIP grants to help promote the tree species and to
help strengthen and diversify local forests.

The NJ Forest Service has established a target of
restoring shortleaf pine to a dominant species in
more than 28,000 acres of the state’s entire pine
component within the next ten years. This will
nearly restore the shortleaf pine species to a 1987
FIA baseline of approximately 34,500 acres. This
strategy targets all forest lands and lands capable of
being forest across all ownerships, public or private,
with appropriate conditions for the growth and
success of shortleaf pine.

Eastern Hemlock

Widespread overstory mortality of any tree species
can increase the effects on water yield, both in
magnitude and duration; whether mortality is
achieved through insect outbreaks, weather events
or tree harvesting. Essentially, a widespread insect
outbreak affects hydrology much like extensive
land clearing that ignores hydrologic resources and
responsible silviculture.

The eastern hemlock species plays such an
important role in hydrology that its decline across
the northern New Jersey landscape could lead to an
overall rise in stream temperatures. Until recently,
most eastern hemlock restoration efforts have
primarily consisted individual tree treatments for
insects and disease.

The NJ Forest Service therefore strategizes to
promote the natural regeneration of eastern hemlock
through these, in addition to other silvicultural
methods, as well as deer control. Positive changes

to eastern hemlock can also be achieved through
forest management to reduce the risk of insect
outbreak, in addition to improving the long-term
dependability of watershed services.
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The eastern hemlock species

plays such an important role in
hydrology that its decline across
the northern New Jersey landscape
could lead to an overall rise in
stream temperatures.
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These strategically planned activities protect riparian
buffers and ensure their function, while unplanned
changes incur severe risks to a vital landscape. Forest
management activities have a small direct impact on
hydrology, but a large impact by reducing the long-

term risk of massive forest changes.

Eastern hemlock trees fulfill an especially important
role within the forest ecosystem, primarily for

the location which they inhabit. This includes
waterways such as streams and rivers, in which the
trees provide shade and shelter to support important
aquatic life. The eastern hemlock species is also very
shade tolerant and trees are able to withstand many
years of overstory competition, allowing them to
establish a foothold and slowly create a presence
within the main canopy.

The loss of eastern hemlock stands across the

state up to this point, however, has undoubtedly
altered the forest ecosystem. One goal of the NJ
Forest Service is to conserve the residual eastern
hemlock stands, while propagating HWA resistant
trees and beginning to reestablish eastern hemlock
throughout its historic range across New Jersey.

Forest stand improvement activities to remove
competing vegetation (particularly shade-tolerant
hardwoods) are quality management strategies
for restoration of the species, in addition to site
preparation activities including deer fencing and
invasive species control.

The prevention of eastern hemlock loss through
mortality and the restoration of eastern hemlock
through silvicultural restoration, is merely one

strategy, but not the only one that the NJ Forest
Service is undertaking in order to protect this species.

Recently, a “bullet-proof” eastern hemlock stand
was identified in northern New Jersey on the
NJDEP Division of Fish & Wildlife’s property. This
unique stand of eastern hemlock trees is frequently
infested with HWA yet does not seem to succumb
to a complete infestation. The University of Rhode
Island has conducted studies testing several trees
from this eastern hemlock site and the results have
shown that these trees have an “induced resistance”

to HWA.

There are additional stands throughout the state
that have become infested with HWA but do

not fully succumb to infestation as well. This
group of residual eastern hemlock trees may

also have a genetic “resistance” or “tolerance” to
HWA. The NJ Forest Service Nursery is currently
conducting propagation efforts of these particular
“resistant” eastern hemlock trees through various
cuttings. Genetic testing strategies will continue
to investigate the potential tolerance of eastern
hemlock trees to HWA through partnerships with
research institutions over the next ten years.

Atlantic White-Cedar

New Jersey AWC swamps are ecologically unique, as
well as globally rare and are the characteristic wetland
of New Jersey’s Pinelands Region. These swamps have
long been recognized for their unique attributes.

From native reptiles using AWC swamps in the
winter where the steady temperature ground-water
protects them from freezing, to the recognizable
muck soils that have been laid down since the last
ice age, more than 10,000 years, containing massive
amounts of carbon. These organic muck soils found
in forested swamps of the Pinelands clean the water
of the Kirkwood-Cohansey Aquifer as it moves
between the ground and streams.

AWC, across its total range, has been vastly reduced
from nearly 500,000 acres at the time of European
settlement, to about 100,000 acres today from
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Maine to Mississippi (Mylecraine, 2003). At one
time more than 115,000 acres of AWC existed
across the state of New Jersey alone. However,
acreage of the AWC forest type has been more
recently reduced to about 25,000 acres.

For decades conservationists and preservationists
alike have called for the restoration of AWC and

the NJDEP is working hard to help put the species
back. The NJ Forest Service is dedicated to restoring
approximately 10,000 acres of AWC forest statewide
within the next ten years.

Funding for AWC restoration strategies on state-
owned lands will come from NRD settlements
between the state of New Jersey and companies
that have polluted ground-water resources. The
NJ Forest Service will reinvest in those ground-
water resources through the restoration of AWC
swamps. Restoration efforts will target locations
where current forest species composition predicts
the highest likelihood of AWC success. This also
includes the following qualifiers: restoration
sites are agreed upon between stakeholders,

sites contain at least some AWC component and
organic soils and sites will be at least a minimum
of 20 acres in size. Natural regeneration will be
favored in restoration efforts, as it provides the
simplest way to start a new generation of AWC.

To achieve a high likelihood of restoration success,
work will also be conducted within sites that still
have at least a remnant component of AWC from
previous harvests to use as seed trees in locations
high enough in elevation that they aren’t threatened
by sea level rise and that connect to larger patches

of AWC habitat. AWC restoration efforts are of
9
Atlantic white cedar restoration
efforts are of such significant
importance that the governor’s
office obligated the necessary
funds for these restoration
efforts as testimony of support.

b

2

Atlantic white cedar at Brendan T. Byrne State Forest.
Photo by: J. Douglas, NJDEP

such significant importance that the governor’s
office obligated the necessary funds for these
restoration efforts as testimony of support.

As mentioned throughout the strategies section of
this NJ SFAD, the NJ Forest Service seeks to and
continues to work cooperatively with a host of
other public agencies, academic institutions and
NGOs to manage and restore forest resources for
a wide variety of goals. These forest restoration
goals also include the restoration of several rare
plant species, in addition to tree species, as per the
recommendations from the New Jersey ONLM. The
NJ Forest Service has, therefore, consulted and
involved these partners in its AWC initiative.

American Chaffseed (Schwalbea)
Recovery Plan

Several recent developments are expected to
contribute to the recovery of American chaffseed
(Schwalbea) in New Jersey and throughout

its range. These include successful greenhouse
propagation by placing seed in close proximity to
roots of preferred host species Chrysopsis mariana;
identification of indicators of suitable microhabitats
allowing for the assessment and identification of
suitable reintroduction sites; successful creation and
establishment of experimental outplanting colonies
in New Jersey; and discovery of a previously
unknown and extensive occurrence in Cape Cod,
MA (species historical northern range limit).
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The NJ Forest Service, with the support of the US
Fish and Wildlife Service and various stakeholders,
plans to continue annual monitoring, habitat
management, greenhouse and in situ propagation of
American chaffseed, in addition to surveys for

de novo populations and suitable reintroduction
sites, as well as biological research. These actions

are part of the NJ Forest Service’s five-year recovery
plan for American Chaffseed, which is currently
under development.

Broom Crowberry Recovery Plan

Despite the threats outlined within the assessment
section of this NJ SFAD, there are still potential
sites for individuals and populations of broom
crowberry to thrive throughout the state. These
sites historically consisted of open pine plains
and early successional habitats which can still be
managed for today via mechanical and prescribed
fire methods. Without proper habitat management,
broom crowberry is expected to continue its drastic
decline. Managing for a declining broom crowberry
population requires the following steps:
1. Protect from wildfire extant populations
from intense prescribed burning and wildfires;
2. Maintain and create early successional
habitats to mechanically manage in and
adjacent extant sites and to create new open
habitats for colonization and fire-buffering;
3, Apply prescirbed burning frequent, low-
to-moderate intensity prescribed burning
to restore open pine plains that historically
supported species and reduce the potential
for damaging high intensity fires;
4, Research propagation and reintroduction
methodology; and
5. Reintroduce into known historic, now
extirpated sites via out-planting in restored
open habitats.
This species is currently on the NJ Forest Service
prioritized list of rare plant species for Recovery
Plan development.

Pine Barren Gentian Recovery Plan

As mentioned in the assessment section of this
document, the Pine Barren gentian is a fall
flowering perennial threatened by changes in fire
regime, mowing schedules and herbivory. However,
the New Jersey ONLM, considers the recovery
potential for this species to be high.

Limited management of this species has been
shown to increase density, flowering percentage,
seed set and population growth rate over successive
years. Through habitat management strategies of
increasing canopy openness, reintroducing fire and
mowing woody shrubs in the dormant season near
or within known gentian occurrences, this allows
limited seed set from flowering plants to further
thrive and increase the population.

This species is currently on the NJ Forest Service
prioritized list of rare plant species for Recovery
Plan development, and as such, the ONLM has
been working jointly with the NJ Forest Service
and the Pinelands Preservation Alliance to restore
favorable habitat conditions for this species in
several locations throughout the state.

Pickering’s Morning Glory Recovery Plan

Recent research has led to a better understanding
of propagation techniques regarding Pickering’s
morning glory. Additional research is still needed,
however, on the reproduction and methodology
leading to the species success across New Jersey

public lands.

Currently, seedlings that are properly

stratified and planted in the field at test plots on
an experimental basis are seeing a 75% success
rate. Balanced disturbance appears necessary

for the healthy recovery of this species, making
recovery potential medium to high. ONLM
strategies for the recovery of Pickering’s morning
glory include more opportunities for identification
of populations, increased protection, and annual
monitoring of existing populations.
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Additionally, habitat enhancement strategies include
raking of pine needle/leaf litter and the clearing

of successional growth, combined with a properly
timed fire regimen to eliminate competing growth
and maintain open, sandy habitat that will likely
increase populations.

Pickering’s morning glory is on the NJ Forest
Service prioritized list of rare plant species for
Recovery Plan development in cooperation with
ONLM, which promotes research studies for
reproduction and restoration methodology.

3: FOREST MANAGEMENT
PLANS (SCALABLE
MANAGEMENT)

Public Lands Management

The NJ Forest Service strives to develop forest
stewardship plans in a scalable fashion. This includes
data (see Inventory within this national priority
strategies section and Data within the National
Priority 3 strategies section) that can be related

at different scales (both temporal and spatial) to
allow for meaningful planning and on-the-ground
management at various scales as well.

The NJ Forest Service has developed a framework
for developing natural resource stewardship plans
on public property. The framework consists of
utilizing data from different scales in a collaborative
14-step stakeholder process (discussed in further

Private lands inspection with NJ Forest Service and a consulting forester in
Medford Lakes, NJ. Photo by: J. Douglas, NJDEP

detail within Criterion 7, Guiding Principles:
Framework section of the assessment and within
the Education, Communication and OQutreach
section of National Priority 3).

The NJ Forest Service uses FIA data, which is
collected at two times the national intensity on

a five-year cycle, to track conditions and trends
through time for the entire state (and smaller
regions of the state when applicable). Discussing
trends and conditions in parcel level plans allows the
reader/public/stakeholder the ability to incorporate
individual management activities into larger overall
goals for the entire state on a landscape level.

This framework also provides easily linked criteria
and indicators from the Montreal Process to an
individual parcel’s stewardship plan goals and
objectives. In turn, these practices allow for ease in
linking priorities set nationally and statewide from
this NJ SFAD, into plans being developed at the parcel
level (finer scale).

To recommend meaningful practices on-the-ground,
the NJ Forest Service uses a scalable, data-driven
approach to forest planning. In addition, state forest
inventory data collected at the parcel level providing
a “snapshot” in time of current forest conditions will
also be used to make informed decisions for both
the New Jersey landscape and individual parcels.

Both FIA data and state forest inventory data are
described and discussed in further detail in the
Inventory strategies section following. Extensive
use of scalable data allows the NJ Forest Service to
make forecasts into the future with higher levels of
certainty during simulation modelling.

It is a strategy of the NJ Forest Service to provide
data-driven stewardship planning that scales not
only by land area, but through time. This strategy
is essential for the achievement of another closely
related strategy, the consideration of potential
alternatives in the planning process including a no-
action alternative.
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The NJ Forest Service considers the potential
outcomes in forest stewardship plans for at least
40 years into the future. This is compatible

with permitting by the New Jersey Pinelands
Commission, even though activities which require
Pinelands permits are only valid for ten years.

It is important to use long-term planning horizons,
even in an environment with shorter permitting
timescales because management activities may

not yield the desired results for many years after
initial implementation. Thus, documenting the
intent of management prescriptions through robust
plans is necessary so that management outcomes
can be adapted as needed for success across many
permitting horizons.

Another strategy that the NJ Forest Service plans to
implement into the future is the use of optimization
tools to better assess the tradeoffs associated with
different management alternatives. These tools can
provide insight for potential management outcomes
that otherwise may not be apparent.

As the demands on resource managers continue to
grow in regard to tradeoffs to consider and effects
on natural resources across a broader range of scales
both spatial and temporal when making decisions,
these tools will be invaluable.

With increasing demands for landscape-level
management and the decreasing number of
personnel working in conservation for the state

of New Jersey, the use of more contracted labor

is inevitable. The NJ Forest Service plans to use
contracted labor in a strategic fashion to ensure
that the integrity and intent of the management of
public lands is kept intact.

This strategy involves making use of qualified
contractors for the collection of data, project
implementation and highly specialized technical input
not consistently required to deliver management of
the state’s forest resources on a continual basis. While
NJ Forest Service will use contractors, planning

and decision-making will remain the purview of
public entities such as the NJ Forest Service under

the Commissioner of the NJDEDR, the state’s official
trustee for state-owned lands in New Jersey.

€ C
The NJ Forest Service considers
the potential outcomes in forest
stewardship plans for at least
40 years into the future.

»

Private lands - Keeping Forests as
Forests and Working Forests Working

The NJ Forest Service manages two regulatory
program areas for private lands, the FLA Program
and the FSP. Both pertain to the FLA Act of 1964.
The Act was amended in 1986, during which time
the criteria on which certain woodlands qualify
for reduced taxation were redefined (Sheay and
West, 1999). The regulations for the FLA Program
are under the jurisdiction of the New Jersey
Department of Treasury, Division of Taxation
(N.J.A.C. 18:15) and the Forest Stewardship
regulations are under the NJDEP (N.J.A.C. 7:3-5).
As of February 27, 2020, the Division of Taxation
regulations only account for WMPs.

FLA provides an opportunity for private landowners
to manage their woodlands for the production

and sale of forest products, provides guidance (a
plan) to avoid excessive and unnecessary cutting
(sustainability) and enables participants to receive a
preferential tax benefit in the process.

Like the FSD, it also integrates many New Jersey
agencies such as the NJ Forest Service, NJ Forest
Fire Service, data provided by the ONLM and
NJDEP Division of Land Resource Protection. The
NJDETP is statutorily required to implement this
program and to work with local tax assessors in
doing so. Regulations require that NJDEP ensure

the properties are inspected every three years. See
Appendix F for WMP criteria.

Prior to the adoption of New Jersey’s Forest
Stewardship Program (FSP) Rules on December
18, 2017, the FSP in the state was considered

the Federal FSP under the guidance of the USDA
Forest Service, Eastern Region, State and Private
Forestry, Forest Stewardship Plan. This federal
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program included New Jersey specific provisions
(i.e. Freshwater wetlands, flood hazard areas and the
New Jersey Pinelands Commission).

This is a voluntary program that provides technical
services to private woodland owners with over five
acres of forest land or land capable of being forest
and provides an opportunity for landowners to
conserve working forests for water quality, wildlife
habitat management, wildfire mitigation and
recreational opportunities.

To assist in managing the two private lands
programs (FLA Program and FSP), private
consulting foresters are hired by private woodland
owners. While foresters employed by the state of
New Jersey provide technical services to various
entities, responsibilities do not entail being service
foresters for the preparation of Forest Stewardship
Plans or WMPs for private landowners.

Foresters employed by the state as part of the Private
Lands Program review, comment and approve these
plans; inspect properties; and provide technical
services to landowners in or desiring to participate
in, these programs.

The NJ Forest Service also administers the New
Jersey List of Approved Foresters. This list currently
has more than 55 professional foresters who provide
services to private woodland owners and other
entities that require their professional expertise.

By regulation (N.J.A.C. 7:3-3), these foresters need
a minimum of a bachelor’s degree from a Society
of American Foresters (SAF) accredited institution
in forest management or closely related field or

a degree from Rutgers—the State University in

the forest management option within the natural
resource management curriculum awarded no later
than 2007, as well as two years of experience.

The services provided by approved foresters include:

e Timber Inventory and Appraisal;

* Porest Management Plan Preparation;

* Reforestation/Tree Planting Assistance;

e Timber Stand Improvement;

* Firewood Marketing and Management;

e Timber Sale Administration—includes
marking, selling and supervising sale of
timber and other forest products;

e Forest Insect and Disease Control;

e Christmas Tree Management;

*  Forest Wildlife Management;

e Forest Taxation and Finance;

* Tree Farm Inspection and Recertification
(free of charge);

*  Forest Stewardship Plan Preparation; and

*  Community Forestry Management Plan
Preparation.

Approved foresters are also affiliated members of
professional associations such as:

e Association of Consulting Foresters

* Society of American Foresters (SAF)

e New Jersey Licensed Tree Expert (LTE)

* International Society of Arboriculture (ISA)

e Technical Service Provider (TSP) (USDA,
NRCS)

Approved foresters prepare plans following one
of two sets of criteria, depending on the program
the woodland owner wants to participate in. A
WMP may be written following criteria from the
Division of Taxation (N.J.A.C. 18:15) or a Forest
Stewardship Plan following criterion from the

NJDEP (N.J.A.C. 7:3-5).

Both types of plans are designed to steward these
private forests for a ten-year period. The landowner
can participate in the FLA Program with either
plan. Alternatively, the landowner may want a plan
to better steward their property and not have to
apply annually for FLA if they are not interested in
a reduction in property taxes. Most are interested,
however.

The number of woodland owners new to forestry
that participate in managing their woodland
continues to increase each year with hundreds of
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plans being submitted for review and approval.
Many plans also come in as an update for the next
ten year plan period or as an amendment due to a
change of ownership, goals and/or objectives or a
change of acreage.

The strategy of the NJ Forest Service, Private
Lands Program is to continue to foster natural
resource management for water quality and
quantity; mitigate wildfire; create and enhance
wildlife habitat; support and create employment
opportunities in the private and government
forestry sector; and support a web of retail services.
The priority of jobs is partially addressed through
structured fees for the continued preparation of
plans, implementation of stewardship management
activities and the purchasing of materials associated
with this forest management.

The USDA Forest Service ESP is a federally
supported program that New Jersey applies for
each year; the USDA Forest Service allocates
approximately $130,000 per year to the state for
implementation. This funding can be drawn down
over five years. The program integrates many
NJDEP programs such as ONLM, ENSP, Bureau
of Geographic Information Services (BGIS) and
NJDEP Division of Land Resource Protection

to provide data services necessary for meeting

the criteria to prepare a forest stewardship plan
and ensuring forests are managed for long-term
sustainability. These data services include reports
from the Natural Heritage Database for plants,
Landscape Project for wildlife and BGIS stream
coverage, respectively. See Appendix F for Forest
Stewardship Plan criteria.

The Stewardship Act of 2010 or the state’s FSP

is designed to promote the long-term active
management of forest lands in order to conserve

and enhance the forest resources and ecological
services. This program has merged the existing federal
ESP with the FLA Program with the potential benefit
of achieving preferential tax benefit without the
production and sale requirement of forest products.

The “new” state FSP, unlike the requirements set

forth for WMPs as part of the state’s FLA Program,
does not require an income for preferential

tax treatment. This difference has necessitated
continued training to consultant foresters,
landowners, tax assessors, municipal court judges
and agencies involved with these two programs.

The training generally encompasses the
implementation of prescribed activities that do not
generate an income but can be an actual cost for
landowners. For example, activities such as invasive
plant species removal, wildfire mitigation/brush

control, DCA suppression and/or wildlife habitat

q<q |

The role and strategic importance
of private forest lands in achieving
the desired outcomes of water
quality, wildlife habitat and wildfire
mitigation, as well as future
conditions for the priority forest
landscapes and associated areas is
critical. There are more than
2,500 Forest Stewardship Plans
(195,000 property acres) and
6,000 WMPs (258,000 acres).

»

management. Plans will now need to evaluate
activities that were traditionally a cost and that
previously did not qualify for FLA, but now do.

The role of the Forest Stewardship Advisory
Committee is to advise NJDEP on issues related

to forest stewardship and other related matters.
NJDEP’s regulations at N.J.A.C. 7:3-6 establish the
membership, responsibilities and operation of the
committee so that it can provide input and guidance
necessary to foster the growth of the state’s FSP.
One of the committee’s roles is to determine what
other qualified (degree required) natural resource
professionals, other than foresters, can prepare
Forest Stewardship Plans.
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The role and strategic importance of private forest
lands in achieving the desired outcomes of water
quality, wildlife habitat and wildfire mitigation,

as well as future conditions for the priority forest
landscapes and associated areas is critical. There are
more than 2,500 Forest Stewardship Plans (195,000
property acres) and 6,000 WMPs (258,000

acres). Nearly all acres in Forest Stewardship Plans
are included in WMDPs. These properties occur
throughout New Jersey and provide connectivity
with state and federal lands. This provides the
appearance of landscape level stewardship on a state
scale. However, there is no general coordination
from one landowner to another, despite the fact that
these plans follow the same overall program criteria
for sustainable forest management.

Outcome Based Forest Stewardship

Example 1: Water Quality

Nationally, the Forest Stewardship Program (FSP)
is going through changes regarding how it provides
technical services to woodland owners and how

the availability of federal funding is allocated

across the priority areas represented in the SFADs.
As previously referenced, there are four priorities

of concentration in the NJ SFAP and the Forest
Stewardship Plans; fire, water, wildlife and jobs. The
ESP is looking for anticipated outcomes for each of
these and how they are integrated.

With the assistance of Farmland Assessment (FLA),
private lands forest management helps in “Keeping
Forests as Forests and Working Forests Working”
(NJ Forest Service, 2010) by providing a mechanism
for woodland owners to sustainably manage their
property(s) for a variety of goals and objectives,
receive cost-share to prepare a plan and implement
their plan while receive reduced property taxes.

This is a trifecta achievement of environmentalism,
economics and stewardship.

The NJDEP Division of Water Monitoring and
Standards recently upgraded several hundred river
miles to Category One status. In addition, several
streams were reclassified based on trout sampling
data (Surface water Quality Standards amendments:

N.J.A.C 7:9B-1.15). Category One waters must
meet no measurable change in water quality and
are subject to a 300-foot riparian zone along the

Category One waters and upstream tributaries
within the same subwatershed or HUC 14.

In partial contribution to the reclassification of
additional river miles, private lands management
programs provide incentives for woodland owners
to keep their properties as forests, thereby reducing
parcelization, fragmentation and land use change.
This results in overall fewer impervious surfaces.
This is important as rainfall on these impervious
surfaces cannot naturally seep into the ground.

As rainfall moves across these impervious surfaces, it
carries pollutants and other biological contaminants
with it—contaminants that often wind up in nearby
streams or other water bodies causing water quality
issues. Therefore, keeping forests as forests would
increase one of the metrics that is preferred to be
low (e.g. impervious surfaces).

As an outcome-based result, private lands
management programs and their landowner
participation help to Keep Forests as Forests

and provide for filtration of water, streambank
stabilization, habitat for wildlife, shade for streams
and cooler temperatures for trout and other fish.

Example 2: Wildfire

A common practice prescribed by consultant foresters
and one most often implemented by woodland
owners, is forest stand improvement to thin
overstocked stands. Thinning creates more growing
space for the residual trees, reduces crown closure and
reduces ladder fuels (if thinned from below).

This mitigates the likelihood and/or severity of a
wildfire and promotes the conditions necessary to
reintroduce fire into a fire dependent ecosystem
like the NJ Pine Barrens, in the form of prescribed
burning. Prescribe burning further reduces fuel
loading, prepares the ground (site preparation) for
colonization of native plant species and provides
habitat enhancement for wildlife.
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Figure 77. Image of thinned vs unthinned mixed pine forest in New Jersey.
Photo by: NJ Forest Service

Figure 77 shows the point at which a thinning
prescription has temporarily ended and provides

an example of how thinning reduces stand density
(center to left side of image). The comparison

of unthinned, denser forest and the need for
thinning is also illustrated (right side of image). The
particular thinning prescription visible in Figure 77
was designed not only to mitigate wildfire potential,
but primarily to increase growing capacity and
health of the mixed pine species present by reducing
competition between trees for greater resilience to
SPB attack.

Urban and Community Forestry Plans

One of the three requirements for a local
government to obtain and maintain Accreditation
with the NJUCF Program is the development and
implementation of an approved stewardship plan

for trees and forests. The NJ Forest Service, NJUCF
Program is currently developing new guidelines

for local government stewardship plans for trees

and forests through a 2018 LSR grant from the
USDA Forest Service. The purpose of revising these
guidelines is to bring a scientifically and professionally
rigorous process to the local governments invested in
managing their trees and forests.

Currently, the Community Forestry Management
Plan guidelines and the five year plans developed
by local governments in accordance with these
guidelines, are more strategic plans or proposed
courses of action. This LSR grant project intends
to move away from the more strategic model and
strives to provide guidelines for comprehensive

management plans that include short-term as
well as and long-term management goals and
specific objectives with a usable timeline by
which to establish action items. This allows for
the monitoring of activities and actions that
work towards the developed goals and objectives,
which could be based on measurable urban and
community forestry data.

New Community Forestry Management Plan
guidelines will also include the development of a
standard baseline inventory procedure or “pre-cruise
sample,” along with the collection of inventory data
in each municipality or county. The developed and
recommended standard baseline inventory to be
conducted will be included with all new and updated
NJUCEF stewardship plans per the newly developed
guidelines. Furthermore, the guidelines will require
urban and community forest assessment to value
(quantitatively and financially) the ecological services
provided by local trees and forests.

The NJUCF Program is working with technical
urban forestry and planning experts to ensure that
the best urban forestry science and grass roots
participatory planning practices are incorporated
into the new planning guidelines. Additionally, the
NJUCF Program has evaluated the guidelines for
both the NJ Forest Service State Lands and Private
Lands management plans currently being utilized
and is striving to closely align the Community
Forestry Stewardship Plan guidelines with these.
Preliminary guideline development includes three
primary sections: (1) Structure —What do we
have?, (2) Function—How is it working? and (3)
Management—Is this where we want to be? If yes

Prescribed burn in Wharton State Forest. Photo by: J. Douglas, NJDEP
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or no, how do we maintain what we have or how do
we get to where we want to be?

The new Community Forestry Management

Plan guidelines and therefore plans, will include
provisions for “green stormwater infrastructure”
(GSI) and stormwater mitigation. These are
important provisions, especially in urban CSO
communities, to address the toxic effects of
overflows. When combined sewer systems overflow
due to a heavy rainfall, the local watersheds are
polluted not only with stormwater runoff from
impervious surfaces, but also with untreated sewage.
This is not only a human health hazard but is
detrimental to the health of the watersheds.

Separating combined sewer systems by installing

a new set of underground stormwater pipes is a
costly and lengthy process. Instead, GSI systems,
such as enhanced tree beds, rain gardens and similar
bio-infiltration techniques can be used to capture
rainwater runoff closer to where it falls and allow it
to soak directly into the ground, thereby diverting
stormwater away from the combined system and
reducing overflow and its associated effects.

GSI produces a variety of other important
community benefits as well including the
enhancement of community greenery, improvement
of air quality, amelioration of urban heat island
effects and the creation of wildlife habitat islands.

Lastly, the new Community Forestry Management
Plan guidelines will require a connection to local,
county and state Office of Emergency Management
(OEM) plans. This will be done through the
integration of urban forest strike team and FEMA
vegetative debris management planning into new
and revised plans.

Community Wildfire Protection Plans

As the population in New Jersey continues

to spread into the wildland or increase the
amount of Wildland Urban Interface (WUI),
community planning for the protection of both
lives and property from wildfire is an unremitting
challenge. An effective tool in addressing the
challenges of a dynamic WUI in New Jersey is a
network of CWPPs. CWPP development in New
Jersey focuses on three major goals as identified
within the National Cohesive Wildland Fire
Management Strategy:

* Restore and Maintain Resilient
Landscapes: Landscapes across all
jurisdictions are resilient to fire related
disturbances in accordance with
management objectives.

* Fire Adapted Communities: Human
populations and infrastructure can
withstand a wildfire without loss of life and
property.

* Wildfire Response: All jurisdictions
participate in making and implementing
safe, effective and efficient risk-based
wildfire management decisions.

The NJ Forest Fire Service focuses on the Northeast
Regional Action Plan option 2A to address these goals:

Regional Option 2A: Focus on promoting and
supporting local adaptation activities to be taken
by communities such as increasing capacity of
volunteer fire departments, passing ordinances,
developing Community Wildfire Protection Plans
and joining Firewise Communities/USA® or other
similar programs.

Through CWPP support for local communities, the
NJ Forest Fire Service encourages municipalities and
their residents to:
*  Recognize their responsibility to protect
themselves and their property from wildfires.
* Determine and prioritize fire protection
options available.
* Implement the selected methods to reduce
their exposure to the threat of wildfire.
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Figure 78. NJ Municipalities with Community Wildfire Protection Plans.
(NJFFS, 2020)

The NJ Forest Fire Service offers planning and
strategic guidance at the municipal level as
prioritization of new and renewal of existing
CWPPs continues to be refined. Initial CWPP
locations were selected from the New Jersey
Pinelands Region utilizing data including wildfire
history, hazard mapping and WUI exposure.

Current municipalities enrolled in this program

are demonstrated in Figure 78. The NJ Forest

Fire Service is embracing cutting edge science

and technology to model, visualize and interpret
wildfire hazard and risk for future use. Through

the development of a data assessment and Wildfire
Risk Assessment Portal (WRAP), the NJ Forest Fire
Service will be able to more efficiently engage with
stakeholders to accurately identify and prioritize
wildfire mitigation opportunities, as well as those at
the community level.

Additionally, the State Hazard Mitigation Plan,
required by FEMA under the Stafford Act, directs
that a CWPP be developed for all municipalities
in the WUI within New Jersey. The Stafford Act

requires states to provide all-hazard mitigation
planning, including wildfires. In New Jersey these
all-hazard plans are focused at the county level.

Fire as a Management Tool

One effect of the Prescribed Burn Act signed into
law in 2018 (sce State Legislation and Policies
within Criterion 7 of the Assessment for further
details) was to change how prescribed fire could
be used as a management tool throughout New
Jersey. Prior to this Act, the only legal use for
prescribed fire in the state was for fuel hazard
reduction. This new Prescribed Burn Act now
authorizes prescribed burning for a variety of uses
including public safety and wildfire control, as
well as for ecological, silvicultural, agricultural and
natural resource management purposes.

It is the strategy of the NJ Forest Service to make

use of these expanded uses of prescribed fire in
conjunction with the NJ Forest Fire Service,
particularly for ecological and silvicultural purposes. It
is important to note that the NJ Forest Fire Service
and NJ Forest Service continue to work closely with
the utilization of prescribed burning for public safety
and wildfire control, often combining silvicultural and
wildfire mitigation/suppression tools and techniques.

Many of the strategies outlined within this NJ
SFAP make use of prescribed fire as a management
tool. These strategies could include more traditional
applications such as wildfire mitigation, but can
also include forest restoration, regeneration,
invasive species control, establishment of rare
plants, creation/maintenance of habitat for rare
wildlife species and more. Density management,

for example, can be combined with prescribed

fire in a variety of ways to achieve a wide range of
goals. Likewise, forest restoration for species such as
shortleaf pine, mixed oak and even the protection of
AWC, could make use of prescribed fire. Prescribed
fire could also be used as a tool for strategies to
adjust forest age class distribution.

The NJ Forest Service has also worked in

cooperation with ONLM and the NJ Forest Fire
Service to use fire and silvicultural techniques for
rare plant habitat restoration. In addition, the NJ
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Forest Service has operated in an advisory capacity
for local government entities, the NJDEP Division
of Fish & Wildlife and private consultants in
cooperation with the NJ Forest Fire Service to
support highly integrated forest management and
wildfire mitigation plans that support strategic
planning across ownerships for both public safety
and ecological purposes.

The USDA Forest Service, New Lisbon Research
Station, works with the NJ Forest Service and the

NJ Forest Fire Service to provide valuable research
regarding fire behavior, tree mortality from fire, carbon
flux, air pollution and even the responses of tick
populations to prescribed burning and silvicultural
treatments throughout the New Jersey Pinelands.

One of the strategies of NJDEP is to expand upon
these efforts into the future. Expansion could

take the form of increased numbers of personnel,
funding or equipment, as well as joint venture
and collection agreements with academic, federal,
NGOs and local government partners.

The NJ Forest Fire Service has also been able

to leverage the broader range of landscape level
management with passage of the new Prescribed Burn
Act. Partnerships with Tall Timbers and the NRCS
have enabled the NJ Forest Fire Service to provide
assistance to local government, private and NGO land
managers to use fire as a management tool as well.

The NJ Forest Service has provided this assistance

in a variety of ways including acting in an advisory
capacity and providing resources and personnel

for training (both as trainers and trainees). It is a
strategy of the NJ Forest Service and NJ Forest Fire
Service to further expand upon these efforts through
continued cooperation, jointly seeking future
funding and expanding the number of personnel
and resources available for these efforts.

Wildfire Mitigation

The NJ Forest Service and the NJ Forest Fire Service
work closely to locate, prioritize and implement fire
risk reduction activities across the landscape. The NJ

Forest Service FSP and FLA Program promote the

reduction of hazardous fuels with private woodland
owners. In addition, passing of the recent Prescribed
Burn Act has enabled the NJ Forest Service and the
NJ Forest Fire Service to work closely with NRCS to
provide cost-share opportunities for implementing
these hazardous fuel reduction activities.

Since 2014, the NJ Forest Service has conducted

29 silvicultural projects related to fire mitigation
strategies totaling approximately 4,000 acres, more
than what had been done in the preceding ten years.
However, more is needed to solve the excessive
density issues that still exist across the state.

The NJ Forest Service recognizes the continued

vital need to address these issues and intends to do

so through actions discussed within this SFAP. The
NJ Forest Service continues to explore various

forest management and density reduction projects,
including partnering with private enterprise, that may
provide opportunities to cost-effectively realize the
broader ecological management and fire safety goals.

Strategies specific to fire mitigation and state-
owned lands include executing broad-scale forest
management that is both cost-effective and
respectful of the natural resource concerns behind
the original acquisition of these public lands.
These include the creation of a “Fuels Crew” in
partnership with the NJ Forest Fire Service to
conduct fuel reduction work as well as pre/post
burn fuel load measurements. In addition, the
development of new state term contracts for forest
management implementation that can provide

a greater range of equipment and options for
technique to implement less economically viable
projects is also a focus.

One of the strategies for wildfire mitigation includes
the ability to secure additional stable sources

of funding for continued and improved forest
inventory, monitoring and management. This aids
the NJ Forest Service in promoting the management
of state-owned public forests for ecological services
such as watershed protection, wildlife habitat, plant
diversity and carbon sequestration. Promotion of
these environmental and public benefits through

the sharing of scientific data and constructive

FOREST ACTION PLAN 2020 I 135



Taking inventory of Atlantic white cedar in Wharton State Forest.
Photo by: J. Douglas, NJDEP

communication helps to offset negative emotions
that often surround traditional forest management
activities. This is also an important strategy of the
NJ Forest Service over the next ten years.

4: INVENTORY

As stated previously, New Jersey is a relatively small
and densely populated state. Despite enormous
population pressure, a sizeable portion—roughly
40% of the state is considered forested and
approximately half of that forested area is publicly
held. However, this pressure is causing rapid
changes in the state’s forest resources. New Jersey’s
population is not only dense, but extremely diverse.
This highly diversified population means that
opinions vary widely and can change often with
respect to how, for whom and to what ends that
state natural resources should be managed.

Robust inventory and analytical processes are
therefore necessary to keep up with these increasing
and changing demands. With the rise in the use

of internet capable mobile devices, opportunities

for data driven outreach are also greater than ever
before. This trend is expected to continue far into
the future. Therefore, the NJ Forest Service strives
to continually maintain and improve how it collects,
processes, analyzes and presents data about all tree
and forest resources.

Forests cover large expanses and grow over very long
periods of time relative to the scales encountered

in people’s everyday lives. When looking at a large
and changing resource, the concept of scale becomes
very important. For instance, a half-acre gap created
by a storm may look devastating at the scale of one
acre, however, in the context of a 60-acre stand of
trees or a 20,000-acre forest or even the eastern
seaboard, this same disturbance might appear quite
different. In order to consider changing forest
resources at multiple scales both in size and through
time, the NJDEP is continuously refining a system
of scalable inventory.

Coarse Scales, Long Time Periods
The USDA Forest Service, FIA program acts

as the nation’s forest census. One of the prime
functions of this program is to gather data through
remote sensing and a network of permanent forest
inventory plots. It is a strategy of the NJ Forest
Service to partner with FIA to collect data on
permanent plots throughout the state at a higher
intensity and frequency than the national standard.

Rural forests across the state are measured at

two times the intensity of the national grid. In
addition, the NJ Forest Service partners with FIA to
ensure that the entire state is remeasured every five
years on a rolling annualized schedule (as opposed
to the base program remeasuring each state every
seven years for the northern states). It is also a
strategy of the NJ Forest Service to partner with FIA
as a participant in the UFIA program, collecting
plots at a higher frequency and intensity as well
(every five years).

In this program, plots are collected from sites that
do not meet the traditional FIA definition of forest
in urban and community settings. This data will

be particularly used to inform strategic planning
initiatives for urban and community forest resource
planning at the state level.

Future strategies may include intensifying collection
further, in order to provide a data stream through
time at a finer scale, in addition to integrating a
statewide inventory tool for local governments to
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communicate their data with the NJUCF Program
and with each other. By comparing UFIA data with
data collected through local inventories, the NJ
Forest Service is able to scale the context of urban
and community forest management from the local,
to watershed, to state, to regional efforts.

FIA also manages the National Woodland Owner
Survey (NWOS), which surveys landowners that

own forested properties of ten acres or more across

the United States. The NWOS can be used at the
national, regional and state level. In addition to data
from permanent plots and the NWOS, FIA is also
responsible for conducting the Timber Products
Output (TPO) survey across the country. The state of
New Jersey intends to maintain this partnership, as the
data and data products produced from this effort allows
for evaluation of landscape level changes through time.

Data collected as a part of this effort are made
publicly available in several
different formats. These
formats include traditional
reports, digital products
such as story maps and
tabling interfaces, as

< |

benefit analyses for ecosystem services that forests
and trees provide. Examples of these types of analyses
include tree impacts to stormwater across entire
watersheds, to looking at the impacts on energy usage
of planting a single tree near a specific building.

The NJ Forest Service currently leverages i-Tree to
provide data and information to stakeholders and
natural resource managers across the state. The
Rutgers Urban Forestry Program, in partnership and
with the support of the NJUCF Program, provides
training and analytical support to a wide range of
stakeholders interested in making use of the tool
suite. These stakeholders include urban forestry and
arboricultural consultants, municipal and county
shade tree commission members, public works
representatives, Rutgers University urban forestry,
landscape architecture and other related program
students and many others.

The Rutgers Urban Forestry
Program has also partnered

Roughly 40% of the state is considered ~ With the NJUCF Program
forested and approximately half of that
forested area is publicly held.

on an LSR grant designed
specifically to inform the
update of the guidelines

well as raw digital data
served in batches through
Application Programming Interfaces (APIs) to FIA
databases.

Information gained from these data sources is
referenced throughout this SFAP and represents an
important, non-traditional means of data gathering
related to our state forest resources. FIA data serves to
connect our knowledge of the forest resources of New
Jersey, to the forests of the country and the globe.
Therefore, it serves a valuable role in New Jersey’s
overall scalable forest data collection and analysis
strategy.

In addition to the data products mentioned above,
FIA also oversees the development of the i-Tree tool
suite in partnership with Davey Tree. These tools
distill data from a wide variety of data sources to
provide information about urban, community

and rural forests at a variety of scales. Part of what
makes i-Tree unique is the tools’ ability to conduct

99 for Community Forestry
Management Plans (discussed
in further detail in the previous Forest Management
Plans section and soon to be called Forest Stewardship
Plans). The Rutgers Urban Forestry Program role
in this grant and in the guidelines update includes
incorporation of the use of the i-Tree suite of tools to
help increase understanding of the benefits and values
of trees in the urban landscape, as well as to help
facilitate the use of this knowledge and understanding
to inform management decisions at the municipal and
county levels.

The NJ Forest Service plans to continue to
support further development of the i-Tree tool
suite through partnerships with the USDA Forest
Service and academic institutions. This suite of
tools provides opportunities to create better data
products in addressing overall forest resource
management planning for all trees and forests and
specific emerging issues such as energy impacts

in communities disproportionately impacted by
environmental degradation and climate change.
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These tools also provide opportunities for data
products on the potential impacts from newly
arrived insect pests and pathogens and the
associated policy implications. Therefore, the state
is also interested in creating a range of new data
products using i-Tree. Lastly, the NJ Forest Service
is incorporating into this NJ SFAD, the strategy

of leveraging its partnerships to facilitate training
of stakeholders in the use of i-Tree through state
outreach programs, in addition to outreach provided
by the Rutgers Urban Forestry Program and the
USDA Forest Service.

The availability of public data has led to a rise in
academic and NGO produced data products that
are instrumental in bridging gaps between national,
regional, state and local scales. One such project is
the NJ Forest Adapt data dashboard produced by
Rutgers University in partnership with NJDEP. This
dashboard connects a variety of data sources to
inform state and local governments, private entities

and NGO planners.

The NJ Forest Service has also partnered with
Rutgers NJ Forest Adapt to provide information
about forest canopy to local governments for
urban and community forest resource management
through the “municipal shapshots” tool.

The Rutgers Urban Forestry Program is also working
with the development team of the NJ Forest Adapt
web tool to build from the previous partnership
with the NJ Forest Service. This includes informing
the team and enabling student research to

support the development of additional data for

the snapshots derived from i-Tree Landscape to
help municipalities prioritize planting goals based
on specific criteria. These criteria would include
things such as flooding/stormwater management,
carbon storage and sequestration and percentage of
population below the poverty line.

Another data effort is the NJ Conservation
Blueprint created and maintained by Rowan
University in partnership with the NJ Conservation
Foundation and The Nature Conservancy. This
online interactive mapping tool is aimed at the
public, as well as conservation professionals from

a broad array of fields. The blueprint is not just

limited to forest conservation but provides insights
into many conservation issues across the state

by displaying data in an interactive way that is
accessible to those with less technical backgrounds.

Finer Scales, Snapshots in Time and
Baseline Data for Future Projections

Another strategy of the NJ Forest Service
(implemented since 2014) has been to acquire
funding and contract services to attain inventory data
of New Jersey’s public forested land at an average

rate of approximately 40,000 acres per year. The
collection of this data is used to inform the public
agencies that manage these properties, by providing
a “snapshot” of the current forest conditions at a rate
of one plot for approximately every 20 acres of forest.
This rate can differ based on variability within each
forest type of the state-owned parcel.

These inventory plots include nested sub-plots used
to gather additional data on forest regeneration,
understory vegetation species composition and
understory competition. The primary purpose

of this data collection effort is to support natural
resource stewardship planning on New Jersey state-
owned properties.

This inventory is conducted at a much higher
intensity and with temporary plots, rather than the
permanent FIA inventory described above. This
method of data collection provides information at
a finer scale (i.e. an individual forest type within

a particular forest parcel), as well as a baseline

data set that is suitable for simulation models
projecting forest conditions into the future under
a variety of management scenarios and a no-action
alternative. These models are calibrated using data
collected through time from the FIA effort and
then run using the higher intensity snapshot data,
which includes specific radial and height growth
information (an additional fine-tuning mechanism
of the calibrated models).

Another purpose for data collection of this
magnitude is the opportunity to share it with
academic institutions, NGQOs and other interested
parties to further develop research and outreach
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opportunities. The NJ Forest Service receives
multiple requests each year from academic
institutions, graduate students and other
government entities for this data which is used
for a variety of purposes beyond natural resource
stewardship planning.

Several graduate students have produced research
papers using this data on topics ranging from
forest structure, to disturbance response, impacts
of wildfire and more. The NJ Forest Service is

also engaged with university partners for use

of the data in education programs for students
learning silviculture, ecological forest management,
ecological modelling, simulation modelling,
statistics and machine learning.

Within NJ Forest Service’s overall strategy for
scalable forest inventory, operational inventory
represents the finest scale “traditional” style of
inventory taken. These inventories are taken at high
intensities to accurately represent forest resources
at the individual forest stand level. They are usually
designed to provide a snapshot of a specific area
with some type of operational objective in mind
(i.e. timber harvest, invasive species control, forest
regeneration, prescribed burning response and
riparian zone restoration).

The data produced by these efforts may or

may not be used in simulation modeling based
upon the operation objective being evaluated

or supported. These inventories are modular by
design and are highly flexible to support adaptive

management under fluid conditions on the ground.

Botanical Inventories

The management of forest resources has become
significantly more complex as our understanding and
interest in managing entire ecosystems rather than
specific resources has advanced. A basic scientific
principal in natural resource management is to
establish baseline conditions so that the response to
management can be quantitatively and qualitatively
determined. However, comprehensive inventories of
the flora and the ecological communities that support
our flora are not available for most lands in New

Jersey, including public lands managed by the DEP.
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Arbor Day sawmill demonstration at Rutgers University.
Photo by: J. Douglas, NJDEP

The Office of Natural Lands Management (ONLM),
Natural Heritage Program, is the lead agency for
these elements of biodiversity and for coordinating
botanical surveys on state-owned public lands. Data
is collected and maintained in the Natural Heritage
(or Biotics) Database, the DEP’s digital and manual
file on occurrences of rare plant species and ecological
communities. Most of this information is based on
an extensive examination of New Jersey’s rich history
of botanical exploration followed by almost 40 years
of targeted surveys to relocate historical records. To

a lesser extent, de novo surveys of suitable habitats
for rare plant species is also performed or is obtained
from other qualified sources.

The ONLM has developed survey protocols to
determine the locations and composition of the

rare elements of biodiversity tracked by the Natural
Heritage Program (ONLM, 2015). Application of
these protocols by qualified botanical and ecological
professionals will create a baseline that may be used
to determine the biodiversity value or importance of
a site, to guide habitat management to preserve or
enhance occurrences of these elements, to assess the
biodiversity impact of proposals to alter or destroy
the habitat supporting these resources, and/or to
design mitigation in those instances where avoidance
of impacts to species or ecological communities is
not possible.
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Rare plant species include those species on the List
of Endangered Plant Species and Plant Species of
Concern (http://www.nj.gov/dep/parksandforests/
natural/heritage/ njplantlist.pdf). Natural Heritage
Program Rare Plant Species Reporting Forms (http://
www.nj.gov/dep/parksand forests/natural/heritage/
textfiless/NHRPSR Form.docx) record the existence,
status, and location of
occurrences of each rare

species discovered during
the survey.

Botanical surveys can be
conducted at the parcel or

€ C
Approximately 87% of the average

annual timber volume harvested,
is harvested from privately owned
forests in New Jersey (FIA 2018).

The current update of the NJUCF guidelines for
local government management plans for trees and
forests is taking an in depth look at local inventory
for both local plan development and to inform
future management. Current LSR funding, as
discussed previously, is being used to develop a
standard baseline inventory procedure or “pre-cruise
sample” along with a state
standard on the collection
of local inventory data
based on defined “stands”
within the local government
jurisdiction. Such stands
may include street trees,

priority area level but may
frequently be conducted
at scales down to portions of individual forest
stands covering individual plant populations. This
is necessary as some herbaceous plants may cover
very small areas with very narrow favored microsite
conditions. These surveys represent another useful
layer in the overall effort of scalable data collection
for the State of New Jersey.

Since 2016, the NJUCF Program has provided 26
grants to accredited local governments to conduct
inventories of their urban forests. Additionally, the
program has modified its grants process so that only
local governments with an inventory can apply for
tree planting grants. This promotes the increase in
management rigor and assists local governments

in understanding how to use their inventory data

to make more eflicient and effective management
decisions. All data collected locally must be shared
with the NJUCF Program upon completion of their
grant work. The NJUCF Program plans to aggregate
these datasets to provide a bottom-up lens from
which to examine the courser data coming from the
Urban Forest Inventory Analysis (UFIA) effort.

Additionally, the NJUCF Program has begun
recording data electronically upon final inspection
of tree planting grants. In time, these data can help
to inform the distribution of funds for tree planting
into the future, while also enabling the ability to
analyze past performance of grant recipients. Other
uses of this data may prove useful as the mission of
all trees and forests management continues.

3 park tree lawns, traditional

forests on public land,
municipal or county management zones and urban
land use, as defined by the local government in their
tree and forest management plan development.

Future Inventory Strategies

Following the 2010 NJ SFAPD, in which scalable
inventory was identified as an explicit data gap, New
Jersey adopted several strategies as outlined above
to improve the scalability of forest inventory and
to keep forest inventory relevant to land managers
and the citizens of the state. It is the intent of

the state to continue these efforts into the future.
To that end, the NJ Forest Service has identified
several key focus areas to improve scalable forest
inventory. These include areas of climate impacts,
disturbance, ecological integrity and the larger
overall role of New Jersey’s human population in
relation to global natural resource concerns. This
also includes eclipsed interests in single resource
investments. Strategies to address these key areas
in adapting forest inventories are outlined (but not
limited to those) below.

Remote sensing data has become cheaper and
more accessible than ever before. This trend is
expected to continue with the cost of sensors and
the means to distribute collected data continuing
to fall. Inventory efforts benefit from this trend

as the accessibility of this information can help
forest managers and inventory specialists gain more
information from on-the-ground measurements.
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The rise in interest of machine learning, artificial
intelligence (AlI), spatial statistics and new statistical
methods has allowed better interpolation of data
into “surfaces” that cover gradients over a large

area. One strategy taking advantage of this includes
integrating field collected measurements with
remote sensing data to create hybridized, modeled
“surfaces” available at different scales based upon the
data used to create these products. The result would
be a system that provides data at multiple scales
using remote sensing data, direct measurements and
interpolations of either or both depending upon the
requirements of the user.

Another strategy of the NJ Forest Service is to
recognize that many direct measurements taken

in the field will most likely be used, at least

in part, as training data for machine learning
models. Inventory design will be influenced in ways
that emphasize the collection of data that provide
adequate training characteristics for machine
learning, rather than simply providing data of

only features directly measured. This will involve
experimentation with different types of sample
design and analytical techniques, in addition to
different methods of displaying forest resource data.

Expertise from a broader range of disciplines across
ownership types will be necessary as the field of
conservation expands, the lands where conservation
takes place are redefined and the amount of data
used in planning expands with it. The processing of
very large datasets using systems such as distributed
computing networks will also be considered.

5: FOREST PRODUCTS
(UTILIZATION & MARKETS)

In the state of New Jersey, the importance of the
forest products industry is notable and wide spread.
Not only does the harvesting and processing of
timber products produce a steady stream of income
shared by landowners, managers, loggers, markets,
truckers and various processors alike, but it also
supports the proper management of the forest
resource. The harvesting and processing of forest
products also supports carbon sequestration through

long-lived forest products, provides a renewable
resource for energy alternatives and ensures a steady
source of workforce development or “Green Jobs,”
in both rural and urban areas.

The forest products industry in New Jersey once
flourished, producing a variety of products through
many different processing methods. Today, the

lack of forest product markets in the state has not
only increased the difficulty of implementing forest
management operations but has greatly encumbered
jobs in the industry as well.

Currently, most of the timber extracted from forests
within New Jersey comes from privately held land
(as indicated within Criterion 6 of the Assessment
section of this document) and is shipped to
neighboring states for further processing. The source
of timber and where it’s processed is important to
understand as trends in these areas affect the ability
to maintain stewardship practices and a resilient
forest.

Niche markets and non-traditional forest products,
as described more fully later in this section, may be
promising avenues to explore to both support the
utilization and marketing (U&M) of New Jersey’s
forest resources and to provide additional funding
to improve the management of New Jersey forests
as well. In conjunction with this exploration of
these new markets, the state of New Jersey should
take advantage of additional opportunities such as
regional economic analyses and grant funding.

Analyzing Current Market Conditions

Presently, the NJ Forest Service is participating in a
Landscape Scale Restoration (LSR) grant, led by the
Michigan Department of Natural Resources, Forest
Resources Division. This grant will provide the
ability to quantify who, what, where and how forest
products are being consumed, harvested or brought
through New Jersey and the northeast region of the
country. This grant will also assist in the ability to
predict or relay market potentials to business owners
and New Jersey citizens.
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Participation in this LSR grant allows New Jersey
to coordinate and compare reports with 20 other
northeast and northcentral states involved, to
provide an improved assessment of forests and the
economies they support. Using FIA data and 2017
Impact Analysis for Planning (IMPLAN) data (an
economic input-output model), an analysis was
conducted to understand importing and exporting
as well as primary and secondary processing that
occurs in-state, regionally and comparatively with
New Jersey and neighboring states.

The analysis is still currently underway and
distribution of this report will be extremely useful
to industry professionals when complete. From this
analysis, more informed conversations can ensue
regarding how the data can be tailored to address
issues and trends of importance to more specific
professionals.

The Wisconsin Department of Natural Resources is
currently leading an additional LSR grant specific
to the urban forestry economy. While economic
impact studies for individual states or the broader
green industry have been conducted, there has not
been a standardized and repeatable approach for
the economic impact analysis of the urban forest
industry.

This LSR urban economy impact project will
provide the needed methodology and will allow
for future comparisons across states and through
time to assess trends in the industry. This will be
invaluable as we work to demonstrate the value of
the forest products industry and the resource to
stakeholders and to foster awareness among the

public.

The Wisconsin LSR study is a financial contribution
analysis for the 20 states of the USDA Forest
Service, Eastern Area to quantify the economic
impact of the urban forest industry and the
environmental services provided by the urban forest
resource in the region. The project will document
the importance of urban forestry throughout the
region and provide a basis for comparison with
other regions and between states. This information
is needed to help “tell our story” to policy makers

in Washington D.C. and state legislators. It will
help us describe why investment in active urban
forest management and the environmental services
provided by urban trees are important, using values
that resonate strongly with lawmakers—jobs and
financial contributions.

The resulting economic impact and resource
valuation information will influence policies to
optimize public benefits from the urban canopy.
Additionally, quantifying the economic impact
specific to the urban forest industry, as opposed
to the broader green industry, will provide a
standardized methodology resulting in data that
has been long sought after, but difficult to attain.
Results from both grants will be imperative

to understanding markets for New Jersey and
regionwide.

Niche Markets

There are several factors that have contributed to
the decline of the forest products industry in New
Jersey. Land use trends in the state have changed
drastically as the gradual movement from an
agricultural-based economy, to an industrial-based
economy and finally to a service-based economy
have ensued. Management of land no longer
directly impacts as large a proportion of the state’s
population economically as it did historically.

Globalization of markets has also impacted timber
markets nationwide, creating stiffer competition in
wood processing and manufacturing industries. At
the same time, the state has become more densely
populated and the regulatory environment in New
Jersey has become more stringent with regards to
the creation of large production facilities for raw
materials that benefit from economies of scale.

Therefore, niche markets are needed now more
than ever for market and utilization improvement
throughout New Jersey. Strategies used to support
and create niche markets, however, must consider
the possible negative effects such markets may have
on the larger markets, such as sawmills and pulp.
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A strategy taken by industry professionals relies on
locally grown and sourced material for furniture
and cabinetry products tailored to clientele. Forest
products such as Christmas trees and maple syrup
are examples of niche markets that have withstood
the test of market imbalance, with farms and
woodlots held by private landowners remaining
steady in ownership and production. Integrated
wood utilization strategies should harmonize with
management and restoration goals, especially within
the Pinelands Region of the state where active
management is a necessity but does not have strong
enough economic drivers for utilization.

Urban wood utilization can also attest to the locally
grown and locally sourced markets while assisting
local communities in species specific issues. For
instance, many towns and counties planted ash
(spp.) across the state decades before EAB was an
issue. Now, local government officials have to make
quick decisions regarding the disposition of dead
and dying ash trees.

As already discussed within the Assessment section
and throughout other strategies, trees are just as
important in urban settings as they are in rural
settings. Throughout the northeast region, the

idea of urban wood utilization is constantly being
explored. Urban forest products can be attractive
because they pair local sourcing of raw material
with places of high population density. Additionally,
the utilization of urban and community trees may
provide access to wood products from unusual tree
species, as many trees in these settings are selected
to survive within urban and suburban locales rather
than the state’s traditional forests. The availability
of these species could provide opportunities for
entrepreneurs seeking non-conventional or niche
markets that may otherwise be unexplored.

Currently, New Jersey is one such state exploring
these opportunities as conversation starters for
linking forest industry professionals, entrepreneurs
and forest managers/planners. An important
strategy and a starting point in understanding and
engaging individuals from “seed to saw” includes
working together through the use of workshops and
forums. The utilization of trees grown in urban and
community settings provides unique opportunities

for engagement with communities that may not
otherwise have considered the role of the forest
products industry in sustainably managing trees
and forests or assisting in the creation of unique
and underdeveloped opportunities for workforce
development and small business generation.

Non-traditional Forest Products

While smaller niche markets should be considered,
so should larger non-traditional forest products.
Such unique forest products may include data
services, carbon trading and pharmaceutical

use. Many large pharmaceutical companies have
headquarters established within New Jersey.
Therefore, where applicable, links between

forest industry professionals and pharmaceutical
companies to discuss potential market overlaps
with in-state versus out-of-state goods should be
considered. Another potential non-traditional forest
product is carbon trading.

Some private forest landowners within New

Jersey are currently engaged in trading carbon
credits and significant interest from state and local
governments is also present. This interest stems from
the possibility of trading carbon credits to provide
additional employment and revenue opportunities
throughout the state. However, engaging in carbon
credit trading typically requires third-party auditors,
such as consulting foresters, willing to be trained
and take on additional work. Carbon credit trading
should not impede sustainable forest management
activities from occurring but provide added benefits
of carbon sequestration. This is just one other way
to capitalize on the added benefits New Jersey’s
forest can provide.

As noted previously, strategies for the utilization of
wood should be harmonized with management and
restoration efforts. Areas within the Pinelands where
active management is needed but does not have
strong economic drivers for traditional utilization
could be targeted focus areas for non-traditional
markets.
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Data services, such as data mining and data
science, are a rapidly growing industry that has
exhibited growth while United States manufacturing
has slowed. Increasing global interest in data
applications further increases the demand for
datasets that may be used for a wide range of
applications including those which can be utilized
as training data for machine learning algorithms.
Therefore, much of the data collected for planning
and monitoring of forest resources has the potential
for monetary value, beyond the values of those
originally intended. It is not impossible then, to
imagine a time where the value of collected forest
data products may very well exceed that of the
traditional forest products produced from those
same forests.

Data markets include applications such as

training machine learning algorithms used in Al
applications. For example, data collected from

plots on the ground could serve a role in training
algorithms to recognize forest attributes from
remote sensing data. Training sets produced around
forests could also very well have applications beyond
forests or natural resources. For instance, a dataset
for recognizing errors in tree species identification
in forest inventories may also well serve applications
in credit card fraud detection or an algorithm that
proves useful in classifying forest types from remote
sensing information may serve to classify indicators
for rare cancer in blood test results. The NJ Forest
Service would like to explore the potential for forest
data sets in Al markets.

There are many aspects of worldwide data

markets still emerging that are worth exploring.
Expansion of the video game industry may provide
opportunities in marketing forest data and analytical
products for the development of realistic 3D
environments as well. Smart devices capable of
using data for a wide range of applications such as
navigation, health, information and recreation could
very well use forest data or some offshoot of this
data.

These markets may provide another avenue for
forest products and could help provide active
management to the masses, both small family
forests and large public entities. The state of New
Jersey would like to further explore these markets
throughout this next planning cycle by engaging
partners and stakeholders both within and outside
of the spheres of traditional forest management.

The NJ Forest Service is also interested in exploring
the nature of data markets in terms of added
economic potential and hedging against the cyclical
nature of many traditional forest product markets
(i.e. how cycles surrounding data markets compare
with those surrounding more traditional forest
products industries which were typically tied to
manufacturing and/or building).

Planning for market expansion cannot solely be
supported on analysis, non-traditional and niche
markets. The ability to implement sustainable forest
management practices through proper available
equipment is also an important consideration.
Placing equipment restrictions where necessary

is important in preserving the integrity of the
working land. Conversely, restricting equipment
by weight when unnecessary will restrict the ability
to responsibly support markets in an economical
fashion.
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NATIONAL PRIORITY 2:

PROTECT FORESTS FROM THREATS

1: RESILIENCY

Climate and Carbon

New Jersey’s forests are experiencing stress as a
result of climate change, which stress is projected to
worsen over the next several decades. By adopting
climate resilience strategies, we can better support
the long-term health of our forests as they adapt to
effects of climate change. While specific adaptation
and management techniques will differ across New
Jersey’s forests, the primary climate change and
carbon budget goals for our forests are to diversify
forest carbon resources, promote resilient ecosystem
function, enhance carbon sequestration, and
prevent our forest resources from becoming a net
carbon emitter.

What’s New in This Planning Horizon

In the last planning horizon (2010 NJ SFAP) the
NJ Forest Service and its partners identified
strategies that largely focused on location selection
for activities to increase the odds of their success

in the face of climate change impacts. One

such example included choosing sites for AWC
restoration that were not likely to be impacted by
sea level rise or the storm surge estimated to be
associated with hurricanes up to Category Four.
This was necessary because of the species” sensitivity
to the exposure of saltwater. Such strategies continue
to influence decision-making during this planning
horizon as well.

During this planning horizon we will focus more
on utilizing forest management as a tool to respond
to the anthropogenic influences that have played
the greater part in influencing forest ecosystem
resilience in the last century. Anthropogenic
influences are echoed throughout the Strategies
section of this SFAP in regard to forest restoration,
density, age class distribution, invasive species,
herbivory, and more. Another key difference

during this planning horizon is an increased
understanding, recognition, and use of forest
carbon cycles as a means of proactively addressing
global climate change.

Carbon

Good Forest Management is Good Carbon
Management

Through a balanced forest management approach
that considers forest carbon among the myriad
benefits and needs of our forests, the NJ Forest
Service will best promote the the long-term health
of our forests and the natural resources they support
while responding to the risks of climate change
through the maintenance and expansion one of the
state’s most critical carbon sinks.

The strategies outlined here emphasize that diversity
is key in managing forest carbon to offset increases
in global atmospheric carbon. In contrast, a
singular focus on maximizing specific carbon pools
or sequestration rates, just like maximizing any
single forest attribute, increases the likelihood of
unintended consequences to other important forest
ecosystem functions.

Managing the state’s forests for multiple objectives
allows for resilience and a well-balanced New Jersey
forest. Carbon is sequestered and stored at different
rates depending on species, forest type, forest

age, and other factors (see Criterion 5 within the
Assessment section for more details). Maintaining
tree species diversity and ecosystem function across
the landscape hedges against drastic, widespread
changes in the forest resource, mitigating losses in
stored forest carbon. Such changes can be wrought
by insects, pathogens, and environmental stressors
like drought; working to dampen stress steadies the
behavior of forests in the carbon cycle, if lowering
the maximum sequestration rate.
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Age Diversity

A forest landscape that exhibits a wide range of age
classes supports a robust positive carbon balance,
in addition to other co-benefits (see Priority 1

and 2018 NJ SWAP). Different forest types grow
at different rates, go through various stages of
development, and reach maturity at differing
times, driving a diverse range in forest ecosystem
carbon behavior.

Forest age interacts with forest type to cause carbon
cycling to behave differently in different forests.
Older forests generally store more carbon, but a
younger forest in a carbon-rich forest type may

hold more carbon than an old forest in a carbon-
poor forest type. Carbon is partitioned differently
between roots and shoots based on forest age, but
this also varies depending on the life history strategy
of the species in a given forest type.

Old forests tend to store proportionately more
carbon in roots and soil, while younger forests store
more in living tissue, but the lifespan of different
species (and their presence in differing forest types)
complicates simple comparisons across type by

age. In a given year an older forest pulls less carbon
out of the air than a younger forest, but “old”

and “young” here refer more to the physiological
attributes of the trees and species on a site than they
do to a numerical age. Managing for age diversity
steadies changes to the carbon pool: some young
forests will show a higher rate of sequestration,
while some older forests will have steadier already-
stored carbon pools.

Age diversity also boosts carbon budget resilience in
the face of drastic, landscape level changes. Forests
in different stages of growth react differently to
disturbance agents, and age diversity within stands
allows a forest to continue to take in carbon and
turn it to wood. Carbon balance is only maintained
in the face of disturbance if forest processes like
regeneration continue: if there are no young trees to
fill a gap, disturbance causes net carbon loss.

Maintaining the size and growth rate of the
aboveground live forest carbon pool sequesters
carbon directly from the air efficiently, but all of
the aboveground carbon can be a volatile place to
store carbon in the face of a wildfire or widespread
tree mortality. Soil carbon is more stable than
aboveground carbon, but it does not sequester
carbon from the air at as high a rate as the live
carbon pools, limiting the magnitude of its carbon
benefit. By encouraging age-class diversity, fast-
growing-but-risky and slow-growing-but-steady
carbon pools are represented, providing the stability
of a more diverse carbon investment portfolio.

Structural Diversity

Similarly, structural diversity maintains and
enhances greater potential for carbon sequestration
and increased stability for carbon pools. Forest
structure encompasses the ways in which trees are
distributed on the landscape, the density of trees
in forests, vertical layering of trees, the spatial
arrangement of forest stands and trees on the
landscape, an incorporation of natural and human
made features into the forest, and other explicitly
spatial attributes of forests.

Forest structure can play a key role in disturbances
when considering things such as wildfire spread and
can be important in terms of long-term stability

of forest carbon pools as well. Structural diversity
allows for a greater range of sizes and proportions
of forest carbon pools, as well as a range of
sequestration rates. A mixture of forest structures
within urban settings can also decrease energy
demand as tree placement can impact energy usage
from nearby buildings.

Carbon Offense Strategies

There are several strategies for managing forest

and tree carbon that either increase the size of the
carbon pools, the rate at which carbon is sequestered
from the air or influence the rate at which carbon

is transferred between pools to enhance long-term
carbon storage. Collectively, the NJ Forest Service
considers these strategies as “carbon offense”
management.
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1. Afforestation

Afforestation establishes forests on sites that were
previously non-forested. Afforestation expands the
overall carbon pools by establishing more forest.
For this strategy, abandoned agricultural land and
other non-forested land are of primary importance.
Locating planting sites to offset deforestation on
state-owned properties under New Jersey’s NNL
laws are also important to afforestation, if less
beneficial for overall carbon budgeting.

Establishing forest on abandoned agricultural
lands and other non-forested lands has the lowest
potential for transferring carbon offsets to other
portions of the carbon balance that might undo
potential gains. However, establishing new forests
on active agricultural lands displaces agricultural
production to other locations, indefinitely
increasing transportation emissions for those sites.

Afforesting New Jersey’s farms would simply squeeze
demand for produce and foodstuffs elsewhere,
increasing the carbon footprint of agricultural
goods. This concept, where an activity’s carbon
gains are undone by displacement of an existing
need, is known as leakage. Afforestation will be

used as a carbon-offense strategy where leakage can
be minimized.

2. Reforestation

Reforestation establishes young forests which can
rapidly sequester carbon from the air. This second
strategy will be used to re-establish prior forests or
will encourage forest development on sites having
problems regenerating naturally. In the short-term,
young forests do not store much in the way of
stable belowground carbon. However, this strategy
is appropriate for regions of the state where the co-
benefits of establishing new forest age classes overlap
with the need to increase carbon sequestration rates.

This strategy is also appropriate for regions of the
state recovering from disturbances, and in locations
where natural regeneration has been interrupted.
Such interruptions to natural regeneration include
excessive deer browse, competition from prolific
invasive species, overstory mortality due to
introduced pests, storm damage, and other causes.

3. Forest Restoration

Forest restoration is a broad strategy that involves
repairing ecosystem function. Restoring forest
ecosystem function allows forests to grow and
sequester carbon in places where a forest’s ability
to sequester carbon efficiently or to transfer
carbon between pools has been compromised. It is
appropriate where ecosystem functions have been
interrupted, places that have sustained damage
from Damage Causing Agents, or places where an
ecologically significant forest type or tree species
could be restored.

It is important to note that carbon sequestration

is generally not the main objective for many forest
restoration projects, but these projects can serve to
enhance sequestration rates and alter flux between
particular carbon pools. Systems where a high
degree of forest productivity is desired tend to be
appropriate places for enhanced sequestration.
Enhanced sequestration techniques can be coupled
with utilization of durable forest products that store
carbon for long periods of time for added carbon-
removal efficiency as well.

4. Proforestation

Proforestation is the practice of keeping a forest
intact into old age to maximize its ecological
potential. Given the different models for assessing
ecological potential, the focus of this practice
centers around the likelihood that the maxima for
forest ecosystem biomass versus the maxima for
forest tree volume, tree carbon by weight and forest
tree growth rates occur at different points in time.
Proforestation makes allowances for forest growth
unimpacted or minimally directly impacted by
active human intervention while ecological processes
continue to function properly. This strategy could
be appropriate for forests that are expected to
remain intact for very long periods of time with
minimal interruption of ecological processes,
provided ecological processes continue to function
properly. If this strategy is implemented, tradeoffs
between the impacts to the carbon balance both on
and off site need to be evaluated.
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5. Urban and Community Forests

Urban and community forests are capable of
double-duty to reduce atmospheric carbon:

they sequester it directly, but can also avoid
emissions through energy savings in the built
environment. According to New Jersey’s Global
Warming Response Act 80x50 Report, “shaded
surfaces may be 20-45F cooler than the peak
temperatures of unshaded materials (Akbari, 1997).
Evapotranspiration, alone or in combination with
shading, can help reduce peak summer temperatures
by 2-9F (Huang, 1990) (Kurn, 1994)”. For these
reasons, enhancing urban and community forests is
a strong carbon offense strategy.

Evergreen trees planted to block prevailing winter
winds (generally from the northwest in New Jersey)
keep buildings warmer, avoiding emissions by
reducing the need for heating energy. Deciduous
trees that provide shade in the summer absorb and
reflect much of the sun’s energy, keeping buildings,
roads and parking lots cooler; in the winter, they
let much of the sun’s warming light through. Trees
of many sorts that shelter HVAC systems help
them run more efficiently and last longer. Greater
amounts of urban forest canopy help cool the urban
heat island effect through transpirative cooling and
reflection of solar radiation.

The i-Tree suite of tools can be used to inform
specific tree planting locations at the individual
property scale. Proper use of tools like i-Tree can
help individuals and communities to realize the
most benefits of carbon offense strategies by placing
new plantings where they will save the most energy.
These strategies will be incorporated into the
revised guidelines for Community Forestry
Management Plans.

6. Nurturing Forests with the

NJ Forest Sevice Nursery

The NJ Forest Service Nursery produced
approximately 300,000 bareroot trees and shrubs
and sold approximately 280,100 of those in 2019.
The NJ Forest Service works with more than

5,800 applicants participating in private lands
management with WMPs and Forest Stewardship
Plans covering more than 250,000 acres. Providing

bareroot nursery stock to woodland owners and
those seeking to create woodland aids in carbon
sequestration on private forestland.

Carbon Defense Strategies

NJ Forest Service uses the term “carbon defense” for
strategies that protect the integrity of the existing
carbon pool, rather than trying to expand the pool.
The existing carbon pool represents years worth

of net ecosystem productivity and dwarfs the size
of net annual growth for all but the youngest sites.
However, existing carbon pools are subject to
losses from catastrophic disturbance and land use
conversion. NJ Forest Service also plans to support
the role of forests in the carbon cycle through
strategies that forestall losses to the existing forest
carbon pool.

1. Avoided Emissions

Avoiding emissions by protecting forest carbon
pools is a strategy focused on preventing
catastrophic carbon loss from forests due to events
such as widespread impacts from DCAs. This
strategy seeks to lower potential volatility in carbon
pools with associated forests, rather than increasing
the amount of carbon being directly stored.
Activities that help to avoid emissions generally
work by lowering forest stress through low-to-
moderate-intensity disturbances like thinning and
prescribed burning.

Defense strategies that have an upfront carbon
cost are appropriate in forests that are under
stress. Catastrophic releases of carbon can take
place through damaging wildfire, like Californian
woodlands over the last decade and Australian
wildlands in 2020. Forests at risk of eruptive pest
outbreaks are similarly at risk of becoming carbon
emitters; as a result of the decade-long Mountain
Pine Beetle Outbreak, several western U.S. states
have witnessed their forests become net sources of
carbon due to the steady decomposition of massive
amounts of trees killed by the beetles.

NJES aims to avoid forests becoming long-term
carbon emitters through appropriate stress-reducing
forest management treatments, particularly in those
places most at risk from loss by pest, disease, or
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wildfire. This carbon defense strategy will mainly be
used at a large scale in areas of excessive pine forest
density in the coastal plain.

2. Avoided Conversion

Keeping forests growing, at any age, maintains

the continued existence of a forest carbon pool. In
contrast, development that removes forest sacrifices
that pool. To protect the existing carbon pool and the
potential of the land to continue to sequester carbon,
it is imperative to include a defense strategy that aims
to avoid forest conversion to nonforest land use.

Avoided conversion strategies are appropriate

for forested lands at risk for being developed

or converted from a forested to a non-forested
condition. In New Jersey this is regularly assumed to
be accomplished by direct means, such as legislative
protections or public acquisitions.

Alternatively, measures to avoid forest conversion
can also include creating incentives that induce
private landowners to keep forests as forests. Such
incentives leave maintenance and administrative
costs to the private landowner but encourage them
to manage the forest in a way that is consistent with
state and national priorities.

Strategies supporting avoided conversion in New
Jersey include the direct purchasing of forested
property using the criteria set forth in the Forest
Legacy (FL) Area priority designations and
creating incentives for landowners to keep forests
as forests. The Green Acres Program is responsible
for purchasing land for the state of New Jersey. In
addition to using state funds for land acquisition,
the Green Acres Program utilizes federal funds, such
as those provided under Forest Legacy, to acquire
forested lands for conservation.

To support avoided conversion on land that

stays private, New Jersey also offers tax incentive
programs for private landowners to actively manage
their forests. These programs include the New Jersey
Farmland Assessment (FLA) Program and Forest
Stewardship Program (FSP), both of which offer
lower property taxes for landowners actively engaged
in managing privately held forests.

Overview of Brendon T. Byrne State Forest thinning. Photo by: NJ Forest
Service

3. Urban Forest Stewardship

Carbon defense strategies can also be implemented
within urban and community forests by working
to maintain the health and safety of existing
mature trees, thus protecting the existing urban
forest carbon pool. The Urban and Community
Forestry Program accomplishes this by encouraging
municipalities and residents with trees on their
private property to care for their trees through
drought, by reducing pressure from insects

and disease, and by performing structural and
maintenance pruning. Such measures ensure

that trees can establish quickly, grow to their full
potential, and safely provide the maximum
amount of ecosystem service benefits throughout
their lifetime.

In looking to the future and across scales, urban and
community forests may be included in statewide
and regional carbon economies by forming local
partnerships. UCF will encourage local governments
to manage across and above municipal and county
lines to maximize local forest, street tree, and park
tree survivorship.

Information Strategies

The carbon strategies recommended in this N]J
SFAP include taking on a range of actions that offer
a diversity of impacts to the state’s forested carbon
pools, flux and sequestration rates. Promoting
diversity to benefit carbon sequestration is highly
compatible with many of the state’s other objectives
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for forest resources, as maximizing one ecosystem
variable often comes at the detriment to others.
Tracking the tradeoffs among a range of actions can
be difficult and confusing, as many data sources
appear to conflict with strategies to increase carbon
storage, sequestration rates, or flux. Traditional
information sources may provide little coordinated
indication of what real world tradeoffs might look
like from widespread application of these strategies.

A central repository for information related to
carbon sequestration strategies and their relationship
to ecological, biological, social, cultural, and
economic values of the state’s forest resources

should be created and maintained. This will inform
stakeholders about the “state of the forest” and
strategies employed to manage forest resources
across the state.

A repository would include not only the research
used to derive these strategies, but an explanation
of how this information is interpreted and how

it impacts local decision-making. Outreach from
this effort would take on many forms including
traditional reporting, collaboration with other
agencies and educational institutions, digital media,
social media, and forums for experts to exchange
information with each other and with stakeholders.
Representatives from the U.S. Climate Alliance
have expressed interest in these efforts, and
collaboration between multiple states and the
alliance would be likely.

Existing Policies Addressing Climate
and Forest Carbon

As a coastal state with high population density,
New Jersey faces many direct threats from climate
change. However, these threats are occurring at a
scale and magnitude larger than any single state.
New Jersey has therefore adopted some multi-state
policies and strategies to address climate threats can
address on its own.

Regional Greenhouse Gas Initiative (RGGI)
As stated within the Assessment portion of this
document (Criterion 5), approximately 20% of
the proceeds from the auctions associated with

RGGI will be allotted to NJDED, with nearly 10%
required to be used to oversee efforts to enhance
the stewardship and restoration of the state’s
forests and tidal marshes, which provide important
opportunities to sequester or reduce greenhouse
gases. In of the Spring of 2020, the DEP, EDA and
BPU collectively released the first RGGI Strategic
Funding Plan. This plan governs the investment of
NJ’s auction proceeds earned during its first three
years of participation, from 2020-2022.

The Plan identifies four funding initiatives:

1. Catalyzing Clean, Equitable Transportation
2. Promoting Blue Carbon in Coastal Habitats
3. Enbancing Forests and Urban Forests

4. Creating a New Jersey Green Bank

Initiative 3 aligns with the efforts of SFAP

by dedicating funding to foresty projects and
programs including grant programs and outreach
efforts aligned with the Forest Stewardship Plan;
stewardship and management of the state’s forests;
and/or support for the New Jersey Urban &
Community Forestry Program.

U.S. Climate Alliance

It is the policy of the state of New Jersey to adhere

to the principles upheld under the Paris Agreement
in cooperation with a collection of other states
(currently a total of 25) as a part of the U.S. Climate
Alliance. New Jersey joined the U.S. Climate
Alliance in 2018. As a member of the alliance, New
Jersey has committed to implement policies that
advance the goals of the Paris Agreement; aiming

to reduce GHG emissions by at least 26 to 28%
below 2005 levels by 2025; track and report progress
to the global community in appropriate settings,
including when the world convenes to take stock of
the Paris Agreement; and accelerate new and existing
policies to reduce carbon pollution and promote
clean energy deployment at the state and federal level

(U.S. Climate Alliance, 2020).
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2: DAMAGE CAUSING
AGENTS

Forest Health Overview

The Northeast is a hub for invasive plant and animal
species introductions and increased international
trade has amplified this risk of introduction within
New Jersey. New Jersey alone has 14 ports and

56 airports, three of which are major commercial
airports (Newark, Trenton and Atlantic City). The
port of New York and New Jersey located at
Newark/Elizabeth is the largest port on the East
Coast and the third largest port in the nation. In
2018 alone, more than four million containers
moved through this port (The Port Authority of
New York and New Jersey, 2020). Although most
invasive introductions are benign, some can and
have, caused detrimental ecological impacts.

As the most densely populated state in the

nation, New Jersey is also a hub for interstate and
international transport via roadways, railways,
airways and waterways. Although it is not possible
to predict future forest health invasions, early
detection and suppression of small populations is
critical in reducing the impacts to forest ecosystems.
This is done through surveys (aerial, visual and
trapping) and by keeping informed of the invasive
detections in the Northeast and North America.

However, forest health includes more than just
monitoring, detection and DCAs, it also includes
metrics such as regeneration success, healthy

levels of mortality, species diversity and growth
potential. Forest health threats that have persisted
for decades or even centuries, have significantly
impacted entire species and in some cases, have
caused local extirpation. In these situations, species
restoration is necessary through artificial or natural
regeneration of native New Jersey trees within
their respective historic ranges. The four strategies
Prevention, Early Detection, Rapid Response and
Regeneration an Restoration will serve as a guide
in the efforts to maintain and achieve healthy,
sustainable forests throughout New Jersey.

Prevention

A certain level of tree mortality is normal within
the natural environment; after all trees are living
organisms with a limited lifespan. However, forest
health becomes a concern when extensive or rapid
tree mortality occurs. This unexpected mortality
is often attributed with the introduction of a non-
native insect or disease of which our native tree
species have no natural defenses against and are
highly susceptible to or when changes in growing
space occur over a relatively short period of time.

Predisposing factors can affect a tree’s ability

to tolerate inciting and contributing factors making
them more susceptible to mortality (Figure 79).

In simpler terms, healthy trees are more likely

to tolerate or survive than unhealthy or stressed
trees. Strategies to promote healthy forests and to
prevent outbreak situations can include:

* Reduce tree density for active forest
management.

* Promote tree species on appropriate sites.

* Remove infested or stressed trees that serve

as a breeding ground for DCAs.
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* Maintain healthy age class distributions,
as older trees can be less vigorous than
younger trees.

* Diversify genera and species, as most
DCAs are monophagous or have a narrow
host range.

* Prevent invasive species from being
introduced to forested areas through
enforcement, outreach or interstate
regulations (quarantine zones).

For example, densely stocked pine stands are more
susceptible to SPB outbreaks than actively managed
pine stands. SPB are naturally attracted to trees
under stress and are more successful at infesting
them because these trees lack reserves to effectively
pitch the beetles out. Healthy trees, however, can
more effectively prevent SPB infestation through
natural defenses. Therefore, maintaining healthy
pine stands can reduce the opportunity for
widespread SPB induced morality by minimizing
the impacts of predisposing factors.

Sirex woodwasp operates in a similar fashion in that
they are most attracted to stressed pine trees. It is
only when these DCAs are capable of building their
populations up, that they are able to successfully
infest healthy pine trees.

Educating land managers, landowners and

the general public about prevention is also

very important. Many DCAs are moved far
distances anthropogenically, whether intentional

or unintentional. The “Don’t Move Firewood
Campaign” uses outreach and education to prevent
the spread or introduction of DCAs into new areas
by informing people about DCAs that can be easily
transported on untreated firewood.

Early Detection, Rapid Response

The NJ Forest Service conducts survey and
monitoring efforts on an annual or as needed
basis that vary depending on the level of risk
and/or proximity of the DEP to the state. See
Appendix E for the list of DCAs, corresponding
survey techniques and frequency of survey and
monitoring. Detecting DCAs as early as possible
while populations or occurrences are low, increases

the chance of containment or eradication. Survey
and monitoring techniques include deploying traps,
aerial survey and visual survey.

Trapping techniques are typically provided by the
USDA Animal and Plant Health Inspection Service
(APHIS) or USDA Forest Service, which can
include the type of trap, the type of lure used and
the timing of trap deployment and service. Often,
traps are placed on public lands that are adjacent to
known detections or close to major thoroughfares
(i.e. highways, railways and waterways) that are
connected to areas of known detections.

Aerial surveys of the entire state are done on an
annual basis to measure defoliation or tree mortality.
Additional flights can take place on an as needed
basis, such as those for SPB. These SPB surveys

take place on a weekly or bi-weekly schedule during
the summer and provide up-to-date information on
active locations. These flights are also concentrated
in the southern half of the state where SPB
populations are currently most active.

Visual surveys are often conducted by on-the-
ground observation and can be associated with trap
locations, the results of aerial survey or performed
during standard field work operations. The NJ
Forest Service also relies on the public to report
their visual surveys and potential detections of
forest health issues. The NJ Forest Service works
cooperatively with professional entomologists

and pathologists from the USDA Forest Service,
NJ Department of Agriculture, Rutgers Diagnostic
Labs, Rutgers University, as well as additional
institutions and organizations for their expertise in
identification of insects and pathogens.

In addition, the New Jersey Invasive Species

Strike Team, comprised of a diverse group of
stakeholders (government agencies, non-profit
conservation groups, consulting foresters and
related businesses and private individuals), helps

to identify and monitor invasive plants and pests
across the state with the use of a database which is
integrated into the nationwide Early Detection and
Distribution Mapping System (EDDMapS). The

New Jersey Invasive Species Council, composed of
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various stakeholders appointed by the Governor,
is tasked with developing commensurate strategies
in combating invasive species, which includes
developing an agreed upon list of invasive species
for the state. The council also acts as a liaison for
regional and national cooperative efforts.

Suppression or eradication efforts are implemented
once a specific population threshold is met for

a given species. Suppression efforts are more
commonly utilized versus eradication efforts.
However, historically, the fight against ALB
infestation included eradication efforts which were
very successful within the state of New Jersey.
Suppression efforts will vary depending on the
DCA. Currently, suppression efforts for EAB are
being implemented on state lands where high-value
ash trees are being treated with a chemical trunk
injection of Emamectin benzoate on a two to three-
year cycle.

Also, during years of high gypsy moth defoliation
and gypsy moth egg mass counts a suppression
program is implemented using aerial chemical
applications of BtK in May to June. This is the
time when gypsy moth caterpillars are in the first or
second instar. Gypsy moth suppression is done in

cooperation with the NJ Department of Agriculture.

The NJ Forest Service oversees the gypsy moth
suppression program on state-owned lands, while
the NJ Department of Agriculture oversees the
municipal suppression program. These suppression
efforts keep populations low (i.e. gypsy moth, SPB)
and protect individual high-value trees (i.e. EAB
with ash trees, HWA with hemlock trees) in order
to prevent or minimize widespread tree mortality.

Biological controls are a long-term forest health
management tool that primarily use insects or
fungi to control non-native invasive DCAs. In
New Jersey, all biological control programs
are administered by the NJ Department of
Agriculture, Philip Alampi Beneficial Insect
Laboratory in West Trenton. The NJ Forest
Service works cooperatively with this lab as it
relates to biological controls impacting forest
DCAs. Currently biological controls are being
released for EAB.

Historically, biological controls have been released
for gypsy moth, HWA and eastern hemlock scale.
These biological controls have been considered
established for those species and are no longer
being released. However, there are additional
biological controls that are not currently being
released in New Jersey but may be in the future.
These include the HWA summer predator,
silverfly (Leucopis argenticollis and L. piniperdaof)
native to the Pacific Northwest and a tachinid fly

(Cyzenis albicans) a parasitoid of winter moth that is
already well established in New England.

There is also currently pending research on
biological controls for SLE, which will hopefully

be approved for release in the near future. The

NJ Department of Agriculture also releases
biological controls for several invasive plant species
that impact forests including mile-a-minute

(weevil, Rhinoncomimus latipe), purple loostrife (leaf
eating beetles, Galerucella spp.) and Japanese
knotweed (sap-sucking psyllid, Aphalaris itadori).

As noted previously, outreach is an important

tool in the early detection and prevention of

the unintentional spread of DCAs as well. In

New Jersey, several major DCAs were first reported
by non-governmental programs. For example,

the Middlesex County ALB infestation was
reported by a homeowner who saw an ad about
ALB and reported a sighting to the NJ Forest
Service. Additionally, the first EAB detection

in New Jersey was reported by a landscaping
company working in a shopping plaza in Somerset
County. There are countless other examples of
public reports of DCAs throughout the state,
which supports the effectiveness of outreach efforts
(some of which are specifically discussed within the
Education, Communication and Qutreach section

of the National Priority 3).

There are also several other tools and methods that
could assist in early detection or monitoring efforts
throughout New Jersey that have not yet been
utilized but will be considered for future use.
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Some of these tools and methods include:

* Drones to locate trees in decline.

 Satellite imagery to detect areas of leaf color
change during the growing season.

* Sentinel trees in urban environments as an
indicator of potential native invasive DCAs
in response to climate change. For example,
native insects/disease that cause decline
or mortality in urban environments may
serve as an indicator of how these native
insects/diseases may respond in forested
environments with changing climates.

* Tree-recognition software (compared to
facial-recognition) to identify populations of
host trees.

Regeneration and Restoration

Forest regeneration is critical in the establishment of
future forests as these are the trees that will make up
the next generation. Natural forest regeneration is
preferred, but in some instances, areas where natural
disturbances are limited human intervention is
necessary to support successful regeneration. Some
practices might include silvicultural prescriptions
such as artificial regeneration, prescribed burning,
site preparation, herbicide application and deer
tencing. When DCAs are introduced and established,
they impact natural regeneration by:

* Reducing the number of parent trees,
such that the distance between them is too
great for cross pollination (i.e. butternut).

* Causing additional stress that limits
natural seed production (i.e. eastern
hemlock).

* DPreventing viable seed development in
parent trees (i.e. American chestnut).

* Changing growing or site conditions that
no longer support seedling establishment
(i.e. worms, saltwater intrusion and
flooding).

 Inhibiting seedling establishment through
occupation of growing space and limited
sunlight availability by invasive plant
species (i.e. Japanese stiltgrass, Japanese
barberry and multiflora rose).

Restoration efforts for tree species or genera that
have been impacted by invasive DCAs are critical

to maintain native New Jersey tree genetics.
Fortunately, most DCAs have not been successful

in causing extinction of a single tree species or
genera. However, there are a few species that are at
high-risk of extirpation if no future action is taken.
Several strategies for the restoration of these particularly
threatened species include:

* Locate New Jersey native parent trees and
confirming their identification.

* Propagate cuttings of native parent tree or
seeds at the NJ Forest Service Nursery.

*  Create seed bank of parent tree seed to
conserve New Jersey native tree seed.

* Test for resistance (if applicable).

* Establish orchards from New Jersey native
seeds.

*  Out-plant on state-owned lands and
monitoring establishment.

* Provide seedlings for public and private
land planting.

* Support natural regeneration where

applicable.

The current species of concern include Eastern
hemlock, butternut, American chestnut, American
elm, green and white ash, black ash, pumpkin

ash, and American beech. Recovery plans and
guidelines will be prepared before propagation and
out-planting of any State Endangered species. The
NJDEP Division of Land Resource Protection will
also be consulted to ensure that planned restoration
activities do not conflict with existing regulations
for State Endangered plant species and Plant Species
of Concern. Additional species may be added to this
list as DCAs impact others in the future.

Currently, eastern hemlock regeneration and
restoration work has been implemented on state
NHR lands. One of these areas is located in Stokes
State Forest and is composed of an overstory mixed
with mature eastern hemlock, hardwoods and pines
with minimal eastern hemlock regeneration. This
location was selected for eastern hemlock restoration
work as discussed in the Forest Restoration —
Species of Concern strategies section in

National Priority 1.
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Early in 2019, some of the non-hemlock
competition was removed from this location and
approximately 900 hemlock seedlings were planted.
In addition, a deer fence was erected to protect the
planted seedlings as well as any natural seedlings
that could potentially establish. This site will be
monitored annually for regeneration success and
overstory hemlock health.

A diverse range of seed from New Jersey native trees
should be collected for storage even in the absence
of a known DCA. Often, seeds are collected from
trees that have already been impacted by DCAs and
parent material is limited. Proactive measures to
collect seed from optimal parent trees prior to
DCA impacts would allow for a more genetically
diverse population. For example, there are no
known DCAs detected in New Jersey that threaten
sweetgum. In fact, sweetgum is so prolific in some
sites that it might be hard to imagine this species
nearing extirpation.

However, North American sweetgum trees growing
in China have been infested and killed by an insect
nicknamed the “sweetgum inscriber” a bark beetle
in the genus Acanthotomicus (“The Potential U.S.
Economic Cost of a New Sweetgum-Killing Pest”,
2017). Should this insect make its way into the
native range of sweetgum, this species could also
face near extinction. Therefore, this is the time to
seek out optimal parent trees to serve as the seed
source for future seed banking should a DCA
unexpectedly cause widespread species mortality.
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Figure 80. Lingering ash breeding program. (Jennifer Koch, USDA Forest Service)

Because it is very difficult to eradicate an invasive
insect or disease, DCA populations continue to
persist in the environment. Although suppression
and biological control efforts are tools that are
effectively used to suppress DCA populations or
protect certain trees, tree breeding is another

tool that can be used to help establish host trees
that are more resilient in the presence of sustained

DCA exposure.

In fact, incorporating suppression, biological control
and tree breeding concurrently would offer the best
opportunity for success. Selecting parent trees most
resistant or tolerant to DCAs through breeding
programs or genetic crosses creates offspring or
progeny that will perform better than the parents,
like the parents and worse than the parents.

Continuing the crosses with the best performing
offspring will again create offspring that

will perform better, like and worse than the
parents. These crosses can continue and a portion
of the offspring will continue to perform better
than the previous generation, with the hope that
these best populations will become sustainable and
regenerate naturally. This example is demonstrated
in Figure 80 and Figure 81 from USDA Forest
Service, Forest Geneticist, Jennifer Koch’s work on
the lingering ash breeding program.

However, in some cases, there is no level of
tolerance or resistance in parent trees that would
allow for natural regeneration. In these cases, hybrid

Breeding allows combining best gene variants from each parent

Best growth inhibition Highest larval kill
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Figure 81. Lingering ash breeding program. (Jennifer Koch, USDA Forest Service)
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or transgenic work can provide the additional
resistance needed. An example of this is the
American chestnut. It has been crossed with the
resistant Chinese chestnut to produce a cross that
has characteristics of the American chestnut with
the blight resistance from the Chinese chestnut.

Additional work is being conducted at the State
University of New York — College of Environmental
Science and Forestry (SUNY-ESF) involving
transgenic chestnuts, where a blight resistant wheat
gene is spliced into American chestnut trees. When
these transgenic chestnut trees cross with susceptible
chestnut trees, a portion of their offspring are
resistant to the blight.

Although this work is promising for the future of
American chestnug, it is still in the process of FDA
approval for release. Similar hybridization naturally
occurs with butternut and Japanese heartnut where
pure butternut trees are highly susceptible to
butternut canker, Japanese heartnut trees are highly
resistant to butternut canker and the hybrid of the
two are somewhat resistant to butternut canker.

Long-term Monitoring and Trends

To achieve a better understanding of how our forests
are changing over time, long-term monitoring is
necessary. Often the results of long-term monitoring
plots can answer questions as they relate to

overall forest health including tracking levels of
mortality, growth, species composition, stand age
and more. Measuring the health of forests can be
difficult without baseline data though. Because

it is difficult to predict what host species will be
impacted next, it is important to start measuring the
forests as early as possible.

The NJ Forest Service, Forest Health Program,
works closely with the State Lands Management
Program in utilizing the state’s forest inventory
data as well as FIA data. However, utilizing more
local permanent plots for analyzing the changes
occurring over time within certain species may

require additional data collection. For example,
in 2015 the USDA Forest Service and the

NJ Forest Health Program established eight
permanent plots to measure and evaluate

American beech trees in forested areas

(Figure 82). These plots specifically measured
American beech trees, the presence or absence of
BBD, level of infestation, canopy density and other
forest health related criteria.

Although BBD has not been prevalent within New
Jersey in the last few years, the effects on American
beech during outbreak years have caused widespread
mortality and decline. Residual American beech
trees that are present today vary in the level of

BBD infection and overall tree health; these trees
are being measured on a two to three-year cycle on
permanent plots. These plots can also be used in
BBD resistance studies, which, as of current have
not yet been performed in New Jersey. These plots
can also be used to monitor for BLD or other DCAs
that would impact American beech.

Developing permanent plots for threatened or at-
risk species such as eastern hemlock, ash, pitch pine or
oaks can provide the following useful information:

e Establish a baseline of forest health data for
known stands.

* Identify stand locations that include species
of concern.

* Show changes in growth, decline and
mortality over time.

* Track regeneration success and/or absence
and the ability to track this over time.

* Follow species range movement, where
certain species perform better or worse,
depending on factors such as growing zones,
changes in climate and the ability to track
this over time.

Impacts of DCAs on tree growth, canopy density,
species distribution, regeneration and mortality
should be measured on a regular basis to track
trends and changes over time. This type of data
could be incorporated with state, regional or
even national data to track trends over larger and
scalable landscapes.
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NJ Beech Bark Disease Permanent Plot Study
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Figure 82. New Jersey permanent plot beech tree disease study. (NJDEP, 2015)

The state of Vermont has been tracking the date of
budbreak, the end of growing season and the length
of growing season since 1991 (Vermont Department
of Forests, Parks and Recreation, 2018). Although
it may be too early for making solid conclusions

on the impacts that climate change could have on
budbreak and length of growing season, this type
of data collection could be used to better
understand climate impacts on the timing of
budbreak or growing season, as well as insect or
pathogen emergence.

For example, gypsy moth egg hatch coincidently
corresponds to soon after oak leaf-out. This
preferentially benefits gypsy moth because the early
instar caterpillars prefer the soft, young leaf tissue
as a food source. Yet, if for some reason oak leaf-out
is delayed or occurs earlier in the season, the young
caterpillars will either have no food or there will

be an insufficient amount of food for them to eat
after they hatch. Many other DCAs also rely on the
timing of egg hatch and leaf-out for their success
and changes in the timing of even one of these
events could benefit one DCA and be a detriment
to another.

The growing season length could impact the
number of generations a DCA has per year, possibly
increasing DCA populations within a single
growing season as well. DCAs that were once
relatively insignificant could become potential issues
if an additional generation was added within a
growing season.

Warmer temperatures during the winter followed by
a rapid frost can also impact forest health, whereas
trees can start to break bud as temperatures warm.
These young leaves or flowers are then susceptible

to frost damage, which can impact leaf and seed
production as well as induce localized leaf, lower

or stem mortality. Healthy trees are typically able to
withstand frost damage and can recover by growing
more leaves. When flowers are damaged, however,
plants typically do not produce a second set of
flowers. Therefore, seeds or fruit are not produced or
are produced to a lesser extent that year (Frost and
Winter Injury, 2020).

Native insects and pathogens are exhibiting trends
of expanding native ranges as a result of changes in
temperature from climate change. The impacts of
native DCAs in new geographical areas could cause
similar widespread impacts as non-native DCAs.
This can be attributed to a host tree’s inability to
effectively protect itself from the DCA because it
has not necessarily evolved the defense mechanisms
or native predators do not exist in those climates.
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One example is the movement of SPB into
more northern states. The natural range of SPB (e
historically occurred in the southern United States Tl
and central America. The native range of SPB host "'-,:“‘-' N
trees also occurred throughout the Northeast and B
Southern United States (Aoki et al., 2018). I
(Figures 83& 84)

As climactic conditions have become more
conducive to SPB survivorship, northern states that
had not historically experienced SPB outbreaks may
anticipate SPB outbreaks into the future. These
states, however, are better prepared for SPB since 2

e

0

they are aware of the risk it poses and the northward

range moving trend. (Figure 85) Figure 83. Range of the southern pine beetle in North and Central America.
hitps://www.barkbeetles.orglspblspbfidl49. htm

Herbivory

As discussed within Criterion 3 of the Assessment
section, New Jersey identifies deer browse as a
DCA inhibiting successful regeneration of many
native species of oaks, hickories and a variety of
understory plants.

Strategies for this planning period will focus on deer
management programs in conjunction with the

NJDEP Division of Fish & Wildlife, as well as with

non-profit entities with privately owned lands such

as Duke Farms. The primary strategy is to reduce L
deer populations to appropriate levels for ensuring T M

the successful establishment and regeneration of

Pitch/ 4

tree seedlings into the future. Another strategy will
include managing deer populations to be more

AR
e

Figure 84. Distributions of SPB host pine species across the eastern U.S. (Aoki
in line with forest ecosystem carrying capacities etal.2018)

indicated through the regenerative response of
vegetation. For example, further research and
development efforts should also continue to build a
better understanding of success rates of preventative
deer fencing, hunting regulations, regeneration
rates by species composition, activity size. Current
research ranges from focus on long-term and
regional changes in forest understories to deer s

exclosure experiments. ~,
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Figure 85. Results from southern pine beetle detection and monitoring traps
deployed throughout the northeastern United States in 2015. (Dodds el at. 2018)
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Wildfire Suppression

A Snapshot of the NJ Forest Fire

Service’s Capacity and Resources to

Manage Wildland Fire

Through a reliable wildfire detection system and the
implementation of hazard fuel reduction treatments,
the NJ Forest Fire Service strives to continually
reduce the potential for and severity of, wildfires. A
network of 21 lookout towers are staffed for quick
detection of wildfires, rapid dispatching, careful
tracking of resources and communication of critical
information. Fires detected when small are generally
safer to suppress and could cause less overall damage
depending on location.

Specialized aviation resources, both fixed-wing and
rotor aircraft, aid in wildfire detection and provide
for safe and rapid suppression efforts. Specially
designed and fabricated vehicles also permit direct
and aggressive attack of wildfire. A planned,
coordinated and strategic fuels mitigation program
supports the reduction of hazards and lessens
wildfire related risk as well. This includes the use
of prescribed burning, as well as mechanical fuels
treatments including mowing and thinning,.

Employing well-trained, experienced staff along
with a customized fleet, the NJ Forest Fire Service
fights wildfires nearly every month of
the year. NJ Forest Fire Wardens not
only respond to wildfire incidents for
initial and extended attack, but also
train crew members and volunteers, plan
and execute hazard mitigation activities,
investigate and prosecute arsonists,
maintain forest roads, permit open
burns and campfires, deliver educational
programs and support other statewide
response to natural disasters such as
hurricanes and floods.

NJ Forest Fire Service staff benefits from frequent
and diverse training opportunities, often crossing
boundaries to interface with various types of land
management and emergency response professionals.
Three divisional maintenance shops are also staffed
with full-time mechanics for fabrication and
maintenance of the vehicle and equipment fleets.
When fire danger is low, fire observers support
maintenance shop services and provide building and
grounds maintenance.

Preparedness measures build connections to create
communities more resilient to wildfire. The NJ
Forest Fire Service routinely practices interagency
cooperative response during WUI preparedness
drills to familiarize all parties with wildland fire
protection protocols, resources and needs during
a wildfire incident. Various community assistance
programs are administered to guide development
of CWPPs, offset costs of hazard mitigation

and provide wildland firefighting equipment to
local fire departments. Outreach and education
programs take place throughout the year, with
NJ Forest Fire Service representation at events
like local fire prevention expos, the NJ Teachers
Convention, Firewise Community Open Houses
and various NJDEP events.

An example of a wildfire. Photo by: J. Douglas, NJDEP
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White tail deer in Bass River State Forest. Photo by: J. Douglas, NJDEP

Rising Demand for Action

To adequately address fire suppression in New
Jersey, the NJ Forest Fire Service has identified
several needs and strategies. The agency has
identified the need to treat approximately 30,000
acres annually with prescribed fire to reduce
hazardous fuels. However, based on capacity, the
annual average treated acreage falls well short at
15,000 acres per year.

Modern wildland fire managers have a more
diversified set of duties and must make tough
decisions to allocate preparedness assistance and
implement hazard reduction. Heightened land use
pressures also broaden the exposure of wildland fuel
to human activity and increase ignition potential.
Sprawl into the WUI increases the vulnerability of
lives, homes, infrastructure and firefighter safety.

3: CLIMATE

Climate change has a direct effect on New Jersey’s
recreational areas. As strong storms become more
frequent, the recreational facilities and trails are
more at risk (experienced during 2012 Superstorm
Sandy). Statewide nearly 184,000 acres of federal,
state and local public open space was inundated by
the Superstorm Sandy storm surge.

Approximately 75% of NJDEP park facilities
sustained damage from the storm, including serious
damage to the two most visited parks in the state
park system. It is expected that public parklands

and recreational facilities will be subjected to
increasing impacts of climate change and sea level
rise in the future. Rising temperatures, as well as
heat waves and more heavy rain events with stronger
storms, including hurricanes and northeasters, are
anticipated as a result of climate change. Warming
temperatures will also affect water temperature, both
freshwater and marine, with impacts to recreational
fisheries. Forest management techniques are vital

in assisting with shoreline resilience projects and
carbon sequestration. (SCORP, 2018)

Blue Acres, Office of Natural Resource
Restoration, Bureau of Tidelands
Management

The Green Acres, Farmland, Blue Acres and
Historic Preservation Bond Act of 2007 authorized
approximately $12 million for acquisition of

lands in the floodways of the Delaware River,
Passaic River or Raritan River and their respective
tributaries for recreation and conservation purposes.

An additional $24 million was approved by voters
in the Green Acres, Water Supply and Floodplain
Protection and Farmland and Historic Preservation
Bond Act of 2009. Properties (including structures)
that have been damaged by or may be prone to
incurring damage caused by storms or storm-related
flooding or that may buffer or protect other lands
from such damage, are eligible for acquisition. This
program provides willing landowners the ability to
sell floodplain areas to the state. Green Acres lists
the Coastal Plain (flood prone area) as a Forest
Legacy (FL) Area, which is already considered a
priority for land acquisition under the Assessment

of Need (AON).

The purchasing of flood prone and/or coastal areas
operates in conjunction with the New Jersey ONRR
for restoration efforts in tidelands. RGGI funding
provided to NJ Forest Service programs with
tidelands projects provides even more opportunity
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Warming temperatures may also

affect water temperature, both
freshwater and marine, with
impacts to recreational fisheries.
Forest management techniques are
vital in assisting with
shoreline resilience projects and
carbon sequestration.

»

for carbon management projects (explained in
further detail within the Resiliency section of this
National Priority). To facilitate our shared goal of
managing New Jersey’s landscape, the NJ Forest
Service assists these sister programs with technical
support and other resource needs as appropriate.

Species Proxy

The shift in climate characteristics is present via
temperature, precipitation, plant hardiness zones
and growing degree days (GDD), especially when
determined through various climate prediction
models. As discussed within the Climate Change
as a DCA section of the Assessment (Criterion 3),
these changes are inevitable and will cause shifts

in both importance values of species as well as
species range. This shift, particularly to more
southern tree species composition was identified as
an important issue to address as a resiliency strategy
to climate change.

If tree species cannot adapt fast enough to changing
climate conditions, forest and land managers

need to consider the integration of proxy species

to ensure that forests remain as forests and that
essential ecologic and economic functions remain
relatively consistent. This includes tree species filling
important ecological roles within riparian areas,

as wildlife food and mast production, as well as

providing biodiversity.

New Jersey residents also depend on a stable
economy including the value generated from
forest product markets. The strategy of identifying
southerly species (or other future-adapted species)
that could act as native species proxies for ecologic
and economic roles has also been identified as

a climate change adaptation and mitigation

plan action by the Pennsylvania Department of
Conservation and Natural Resources (2018) and
several other states across the country. A significant
component of this strategy should be comprised
of scientific research involving proxy species
considerations for potential ecosystem impacts
and successes.

4: FRAGMENTATION/HABITAT
RESTORATION

Forest conditions throughout New Jersey today
starkly differ from those which would have been
observed prior to European settlement. Pre-
European settlement era woodlands contained
substantially greater vegetative biodiversity and

age class diversification. This means enormous
swaths of pre-settlement forest were comprised

of stands of old growth eastern hemlock ravines,
early successional habitat, as well as wildfire formed
herbaceous meadows (Brose et. al., 2014).

The transformation of New Jersey forests to present-
day conditions can principally be attributed to the
anthropogenic influences over the last century. Mass
deforestation, the regrowth of even-aged stands

and development has created a forested landscape
that is both fragmented spatially, but homogeneous
temporally. Today, approximately 75% of New
Jersey forests are between the ages of 40 and 99
years old. Historically, the ecoregion’s temporal
homogeneity would have been abated by frequently
occurring natural disturbance, primarily in the
form of fire. As these numbers are averages across
the state, the NJ Forest Service will respond to
stakeholder requests to provide information to assist
in understanding the nuances of this distribution at
finer scales.
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Development and forest fragmentation have altered
the way these disturbances were historically allowed
to naturally diversify New Jersey’s woodlands. Fire
had an especially important role in perpetuating
oak and pine stands throughout the state during
pre-settlement times (Stambaugh et al., 2018). That
process has been almost entirely precluded from
woodlands located in close proximity to developed
areas. Even wildfires that occur in these locations are
extinguished or controlled long before they can have
a landscape altering effect.

New Jersey woodlands are least fragmented in the
northwestern and southeastern portions of the
state—observed by looking at the locations of core
forested areas located within Criterion 1 of the
Assessment (i.e. least fragmented/highest spatial
integrity index). First farming, then commercial
development and housing has increased the effect
of forest fragmentation over the past century.
However, recent state level protection trends such
as the Pinelands and Highlands Acts have helped
slow woodland parcelization. In addition, many
townships have introduced zoning regulations
which disallow development of properties not
containing enough acreage. Yet, once productive
agricultural and forest lands historically owned by
an individual, have been subdivided and sold to
multiple owners. Strategies to balance New Jersey’s
high population density while maintaining forest
integrity include (but are not limited to) the following:

* Participation of private landowner in active
forest management.

* Identification of species loss and associated
habitat.

* Consideration of habitat fragmentation in
state lands management planning.

* State acquisition of core forests.

With 48% of New Jersey forests under private
ownership, tax incentive programs and the
Stewardship Act have become increasingly
important to educate landowners on the importance
of and participation in, sustainable, responsible
forest management. Landowners with five acres

or more of woodlands are an important target

demographic for the NJ Forest Service. This is

because as New Jersey reaches “build out,” these
woodlots, along with state lands and NGO
properties, will provide a critical network of wildlife
habitat connectivity along with areas of conserved
core forest.

While management of privately held woodlots is
essential, incentive-based programs like FLA are
only voluntary to join. The NJ Forest Service,
Private Lands Program is responsible for connecting
landowners with consulting foresters, as NJ Forest
Service overall objectives are guided by the USDA
Forest Service national priorities as outlined within
the Farm Bill. The Private Lands program has

and will continue to provide realistic goals and
expectations, minimally burdensome rules where
necessary and manageable costs for participation in

the FSP.

The Farmland Assessment Program and its more
than 6,000 properties represent the most active
forest management throughout the state. The
steady increase of applications and acreage under
management will only help to increase connectivity
of forests throughout the state. The recent adoption
of the NJ Stewardship Act rules has also increased
the demand for active forest management. Without
the need for income to receive FLA, the NJ Forest
Service is seeing a boost in planting operations from
landowners. That, coupled with invasive species
management in abandoned farm fields, will further
increase the potential for usable habitat and reduce
the effects of fragmentation. For example, presence
of the SPI in the southern portion of the state,

will encourage landowners to increase planting of
dwindling pine species.

Natural Resources Conservation Service (NRCS)
also works closely with the NJ Forest Service to
provide private landowners incentives such as
cost-sharing to implement responsible forest
management on their property. The focus of
these cost-share projects includes keeping forests
intact, improving forest stands for biodiversity,
promoting the habitat conditions favorable for
threatened and endangered species and enhancing
carbon sequestration.
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As discussed previously, the NJDEP Division

of Fish & Wildlife recent CHAN] (Connecting
Habitat Across New Jersey) project was developed
to identify species and habitat loss. CHAN] is an
effort to make New Jersey’s landscape more suitable
for terrestrial wildlife by identifying key areas and
actions needed to preserve and restore habitat
connectivity across the state.

This initiative was designed to help:
* Prioritize land protection

* Inform habitat restoration and management

*  Guide mitigation of barrier effects on wildlife
and habitats

CHAN] offers tools and resources to guide these
goals forward in a strategic way. Whether on the
local or statewide scale, these tools can help land
managers, transportation planners, conservation
groups and the general public to visualize their place
in New Jersey’s habitat connectivity puzzle and to be
more proactive and collaborative in their planning
efforts.

The ability to predict connectivity-related issues
and opportunities can also reduce conflict, while
saving time and money. This effort also identifies
core and connecting habitats across the state of
New Jersey. It is important to note that although
there is overlap with the core forests identified using
the USDA Forest Service, FIA spatial integrity
index, the methodologies used to determine core
forests among these two models are different. These
differences present potential usefulness for strategic
planning opportunities.

The spatial integrity index scores forested areas based
on factors such as distance from roads and forest
edges and proximity to similar forests. CHAN] uses
similar scoring criteria, but also includes areas that
could be used to connect contiguous forests through
the lens of wildlife biology. Observing where these
models overlap and where they don’t could be useful
in prioritizing where forest restoration may be most
effective at connecting forests of highest integrity
and wildlife value.

Red-Tailed Hawk in Cheesequake State Park Photo by: J. Douglas, NJDEP

As mentioned previously, forested lands throughout
the state are divided nearly evenly among private
and public ownership, with the state of New Jersey
being the largest single landowner of publicly held
forest. It is therefore essential that both public

and private lands have cooperative goals to reduce
fragmentation and protect habitat corridors essential
for wildlife. Through the creation of parcel level
natural resource stewardship plans, following the
14-step stewardship process, the NJ Forest Service
works closely with experts in the NJDEP Division
of Fish & Wildlife to incorporate wildlife habitat
needs as a part of a multidisciplinary approach to
natural resource management on public property.

Natural resource stewardship planning on state-
owned forest land takes into consideration creating
habitat corridors as well as benefits for threatened
and endangered species and their associated
habitat through guided prescribed treatments. The
companion document to the SFAP is the State
Wildlife Action Plan (SWAP). The SWAP provides
all New Jersey land managers with an extensive list
of wildlife species important to the state’s ecosystem
and/or those which provide diversity. These 3,700
species across New Jersey are specifically identified
as to the importance of habitat loss, as well as the
identification of short- and long-term management

changes needed on a landscape level (SWAPD, 2018).
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€ 1
Mass deforestation, the

regrowth of even-aged stands
and development has created
a forested landscape that is
both fragmented spatially, but
homogeneous temporally.
Today, approximately 75% of
New Jersey forests are between
the ages of 40 and 99 years old.
Historically, the ecoregion’s
temporal homogeneity would
have been abated by frequently
occurring natural disturbance,
primarily in the form of fire. As
these numbers are averages across
the state, the NJ Forest Service will
respond to stakeholder requests
to provide information to assist in
understanding the nuances of this
distribution at finer scales.

»

Wildlife biologists from the NJDEP Division of
Fish & Wildlife are active participants in the natural
resource stewardship plan development process for
state-owned forests in conjunction with a range

of other domain specialists. Forest management
activities are developed with regard to the

potential adverse impacts to existing species and/

or improvements upon habitat of already present
species, as well as species potentially present during
the planning cycle.

Finally, the acquisition and management of lands
(including easements) by the state of New Jersey
should continue through the Green Acres Program.
However, land acquisitions should be prioritized

to increase connectivity and to provide habitat
across the state. Certain laws have also encouraged
the retention of forest land such as the FHACA,
which limits the conversion of forest lands within
these areas.

Maintaining Core Forests through
Policies

In a state where there are nearly nine million people
and approximately two million acres of forest (out
of roughly five million acres of total land), pressures
of development are a constant concern. The NJ
Forest Service has policies, incentive programs and
laws to help develop strategies to promote keeping
forests as forests and reforestation. The ability to
retain forest and tree cover in rural, urban and
interface areas will foster strategies such as carbon
and forest density. In addition, under the NNL
Compensatory Reforestation Act, a state entity must
provide a reforestation plan to the NJ Forest Service
for approval, for each project not silviculturally
related that results in the deforestation of a half-
acre or more on land the state entity owns or
maintains. The NJ Forest Service reviews these plans
and provides quality control inspections for tree
survivability. This helps to keep forest cover roughly
the same across the state despite the loss of trees.
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Forest Legacy

The NJ Green Acres program is charged with land
acquisition for the state of New Jersey as well as
identifying Forest Legacy Areas. These processes
and procedures can be found within the AON in
Appendix C of this NJ SFAP. It is a strategy of the
Green Acres program to protect natural resources
of the state by working with other state entities to
prioritize lands for acquisition.

Prioritization criteria for Green Acres and Forest
Legacy are also presented within Appendix C. As
mentioned previously, New Jersey is closely reaching
“build out” and the preservation of land has never
been more important. The SCORP explains not
only how land is purchased, but also the importance
of managing the land for multiple uses including
the health and enhancement of the forest. The
purchase and management of land is not just for
state acquisition; green acres funds have helped local
governments expand or create parks and NGOs
such as the New Jersey Conservation Foundation
(NJCEF), to acquire land for conservation purposes.
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NATIONAL PRIORITY 3:

ENHANCE PUBLIC BENEFIT FROM

TREES AND FORESTS

1: BIODIVERSITY

As mentioned previously, biological diversity is a
critical component of a healthy and ecologically
productive forest supporting many important
ecosystem functions. These principles can be broadly
interpreted to support ecosystem function and
biodiversity at landscape scales as well. The SWAP
identifies management for biodiversity as a key
strategy for the stewardship of public and private
lands. The conservation of biodiversity is also a major
criterion of the Montreal Process for monitoring the
success of forest stewardship. As the management of
the state’s forest resources continues to progress, so

too has NJDEP’s understanding of biodiversity.

Forest biodiversity is not just the species richness of
plant and animal communities, but also the richness
of forest mycology, the microbiology, trophic levels,
life history and current trajectories of ecological
systems, selective pressures, disturbance and
ecosystem function. Many of the strategies for
forest biodiversity discussed within this section
speak to forest structure, continuity, scale, history,
composition and disturbance rather than to the
manipulation of biodiversity directly. This latter
approach often proves difficult to execute and
requires direct response from the ecosystems

being managed. For instance, managing for

mast producing trees can have a profound effect

on animal populations that depend on mast

for food. It is important to note that many of

the strategies mentioned elsewhere within this
document collaboratively support biodiversity
objectives and the strategies outlined within this
section in particular apply to more than a single
national priority.

NJDEP recognizes the need to maintain or enhance
structural complexity and heterogeneity at the

Commissoner McCabe planting Atlantic White Cedar in Double Trouble State
Park. Photo by: NJDEP

landscape level. Strategies such as managing the
distribution of forest age classes, the alteration

of forest density, fire and other disturbance

regimes, forest restoration, forest stewardship,
forest connectivity and integrity and several of the
strategies related to climate change such as fostering
resilient forest carbon pools and sequestration, all
impact biodiversity. Therefore, biodiversity is a
significant component of many strategies presented
within this document.

It is a strategy of NJDEP to utilize and develop
tools that maintain and enhance forest heterogeneity
and structural complexity. Through retainment

of biological legacies persisting after disturbance,
the NJ Forest Service applies the understanding of
structural complexity and its role in biodiversity as
a strategy. Through the use of traditional tools such
as transects and plots, along with more modern
tools such as LIDAR, new ways of making decisions
for retention of live trees, standing dead trees and
downed woody material in the field are emerging.
Fire and disturbance utilized in conjunction with
silvicultural prescriptions can further promote
conditions favorable to enhanced biodiversity as
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Forest biodiversity is not just the

species richness of plant and
animal communities, but also the
richness of forest mycology, the
microbiology, trophic levels, life
history and current trajectories
of ecological systems, selective
pressures, disturbance and ecosystem
function. Many of the strategies for
forest biodiversity discussed within
this section speak to forest structure,
continuity, scale, history, composition
and disturbance rather than to the
manipulation of biodiversity directly.

»

well. A variety of these management tools have been
discussed in the preceding strategies.

The collection of scalable forest data and the
exploration of new planning and analytical
techniques (outlined as separate strategies within
this document) are also essential for scalable forest
resource management—ifrom the landscape level,
to microsite conditions. These tools aid in the
understanding of the tradeoffs associated with
management decisions amongst many competing
objectives. It is a strategy of the ONLM to
improve the classification of forest and woodland
communities by making these methods scalable
and compatible with other commonly used systems
throughout the nation.

The NJDEP Division of Fish & Wildlife utilizes
the concept of umbrella species when making
management decisions for wildlife across the

state. (Umbrella species are species that serve as
indicators of habitat conditions beneficial to a
broader range of species and provide data available
on the presence of these habitat conditions.) In
addition, NJDFW also utilizes the Landscape
Project which is an ecosystem-level approach for
the long-term protection of imperiled species

and their important habitats in New Jersey. It is a
strategy of the NJ Forest Service to utilize these
information sources to consider forest composition
under changing conditions that will also impact
biodiversity. These strategies allow forest land
managers to make informed decisions as to
management impacts at multiple scales and how
to plan accordingly. It is a strategy of NJDEP

to use scalable data and analytical techniques to
support scalable management decisions. Likewise,
efforts mentioned in the strategies surrounding
forest fragmentation also support the protection,
maintenance and enhancement of biodiversity
through supporting continuity of habitat.

In addition to the strategies above, the NJ Forest
Service plans will engage a wider network of experts
in collaborative planning and design of forest resource
management across the landscape. To this end, tools
that allow for more streamlined communication
across disciplines (as described throughout this
document) facilitate planning and management
with a more comprehensive eye towards biodiversity.
Similarly, the proper archiving of site and landscape
level history to gain a more comprehensive
understanding of the life history of forested
ecosystems and to determine criteria for assessing
biodiversity, is a strategy not only of the NJ Forest
Service, but of several other state agencies, private
stakeholders, academic institutions and NGO’s.

All these efforts combined, support and utilize natural
resource management strategies that influence forest
biodiversity through the support of a complex mosaic
of forested habitats with mindfulness of continuity
through different spatial and temporal scales. The
Private Lands Program has and will continue to
encourage Forest Stewardship Plan and WMP
landowners to management for biodiversity. Species
diversification in forest management planning is

of the utmost importance and proper education,
outreach and review of management plans is

essential to this process. Implementing strategies
aimed at invasive species management (both plants
and animals) as well as regional specific species,

also contribute to the integrity of biodiversity

across all NJ Forest Service programs. NJUCF also

promotes biodiversity through street tree inventory
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Brendan T. Byrne Cabin. Photo by: J. Douglas, NJDEP

and plantings, ecosystem services, task forces,
partnerships and above all else through the NJ
Shade Tree and Community Forestry Assistance Act
approved in 1996.

2: RECREATION

NJ’s Parks and Outdoor Recreational
Facilities

The state of New Jersey is committed to providing
recreational opportunities that responsibility connect
people with New Jersey’s forests and open spaces while
striving to minimize any adverse effects to the diverse
range of ecosystems found throughout the state. The
state is also committed to developing new recreational
opportunities within urban areas, the creation of
greenways connecting New Jersey communities and
enhancing existing recreational resources.

Public recreation spaces are essential components

of communities as they provide economic,
environmental, health and social benefits. The
economic and environmental benefits of recreational
areas were previously discussed within the
assessment section of this document, while the
health and social importance of these areas will be
further explored throughout this section.

In recent years, a significant amount of research has
been directed at the connection between increased
physical and mental health of people of all ages

to outdoor recreation. Increased outdoor activity
can reduce obesity, enhance immune systems and

increase life expectancy. Numerous individual
studies show how outdoor exercise, physical activity
and even mentally recalling outdoor recreation
activities, can have positive effects on depression,
stress and self-esteem (California State Parks, 2005).

The social importance of outdoor recreation cannot
be understated, especially in urban areas. In urban
settings, parks provide identity for citizens and are a
major factor in the perception of quality of life for
a given community. Park and recreation services are
often cited as one of the most important factors in
surveys of how livable communities are (National
Recreation and Parks Association, n7pa.org). These
spaces provide a sense of public pride and a shared
area for everyone in the community to interact,
regardless of income, age, ability or race.

The State can help enhance community building
efforts by continuing to support and promote

more livable communities through the care and
management of trees via the NJUCF Program. This
program provides grant opportunities for qualified
communities to enhance/create green recreational
spaces that will directly benefit their citizens.
Additionally, Green Acres will continue to prioritize
preserving and creating open spaces in our urban
areas and help to develop additional greenways
connecting neighboring communities.

Responsible, forward thinking management of
our rural, suburban and urban forests are crucial
in assuring that recreational opportunities are
provided to the public as a whole. To determine

future recreational opportunities, as well as efforts to
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best manage our existing lands, research is required
to ensure the needs of the culturally diverse and
aging population living within New Jersey are
addressed. Recreational stakeholders, government
agencies and nonprofit organizations should
conduct a statewide study to determine the future
management of outdoor recreation in New Jersey
that is inclusive of all citizens.

Recreational spaces provide an abundance of
environmental benefits, but these spaces have

also been highly compromised by various natural
resource management issues. Invasive species,
wildlife management, water quality concerns, lack
of facilities and staffing limitations are some of the
problems that all recreational managers must face.

New Jersey state recreation areas have seen a

boom in visitation over the years. This increase in
visitation has highlighted capacity issues at many
state park areas and the need to expand and offer
additional areas for the public to enjoy. To date,
New Jersey has conserved more than 34% of its
land. The NJ Green Acres Program continues to
acquire land for recreational open space throughout
the state by prioritizing areas that promote
connectivity to existing preserved lands, urbanized
areas and riparian zones. Green Acres will continue
to assess land acquisitions, consider the missions
of potential land managers and donate the land to
agencies that are best suited with its potential use.

The NJ State Park Service is a state agency which
is often the benefactor of lands purchased by NJ
Green Acres. The NJ State Park Service mission is
to provide recreational opportunities to the public
while protecting and preserving the state’s natural
and historic treasures. Currently, Green Acres funds
are available to local governments for stewardship
and management efforts, however this funding is
not made available to state owned lands. NJ State
Parks, Forests and Wildlife Management Areas are
struggling to manage the additional acreages of
preserved land without supplemental funding for
projects and staff. According to the 2018 Annual
Report for the NJDEP Division of Parks and
Forestry, staffing levels are down more than 26%
from 2006, while thousands of acres have been

¢ |

To determine future recreational
opportunities, as well as efforts to
best manage our existing lands,
research is required to ensure the
needs of the culturally diverse and
aging population living within
New Jersey are addressed.

»
added to the Division’s landholdings. This has

created a major backlog of required maintenance and
infrastructure repair, leading to reduced services at
various NJ State Parks and Forestry facilities.

However, in 2014 New Jersey residents approved

a 14th referendum that permanently dedicates

4% of the State’s Corporate Business Tax (CBT)

for open space, farmland and historic preservation
purposes. It is estimated that approximately $75
million a year will be generated by this dedication.
The CBT dedication increased to 6% in FY 2019.
This dedication of funds will be used toward
enhancements and improvements to infrastructure
and stewardship in a variety of NJ State Parks and
NJDEP Division of Fish & Wildlife facilities.
While these dedicated sources of funding have been
an enormous help in moving forward, additional
sources of funding will still be required to meet state
needs.

Grant opportunities provided by the Recreational
Trails Grant Program and funded through the
Federal Highway Administration have been a steady
source of funding for increasing/improving the
state’s recreational facilities. This federal program has
provided more than $16 million dollars to federal,
state, county, local government and non-profit
agencies for projects that benefit motorized and
non-motorized trail projects. Additionally, potential
recreation funding sources could include federal
funding such as the Land & Water Conservation
Fund (LWCEF), Forest Legacy Program and North
America Wetlands Conservation Act grants.

The state will continue to look for additional
opportunities to increase recreational capacity and to
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provide recreational opportunities with the continued
support from CBT and Green Acres funding,.

While there are numerous locations for the public
to hike, bike, boat and swim; there are very limited
areas for the public to utilize off-road vehicles
(ORV). This lack of approved areas has contributed
to a larger overall problem of people illegally
operating ORVs on public lands, often causing
long-term damage to unique ecosystems. Partnering
with responsible ORV groups in creating legal and
safe opportunities for the public to enjoy this type
of recreation is
imperative.

One possible

non-profits and conservation foundations on the
forefront of these invasive species issues, such as
the Invasive Species Strike Team and the Duke
Foundation, will help to determine where land
managers need to prioritize management.

Water-related recreational opportunities such as
swimming, boating and fishing are among the
highest demand of activities within New Jersey. In
previous years, New Jersey has successfully managed
water recreation areas by addressing water quality
issues. Some water quality issues are caused by high

¢ I——— 5ecs¢ population and invasive
To date, New Jersey has conserved

more than 34% of its land.

species such as water chestnut and
hydrilla. In recent years, however,
the state has been severely

strategy may be to
establish a single-
track trail system for enduros that would include
options of utilizing existing fire cuts and roads. This
single-track trail system could be maintained under
an agreement with the NJDEP and responsible ORV
organizations. Dedicated funding is available to help
design, construct and maintain motorized vehicle
recreational trails through the Federal Highway
Administration’s Recreational Trails Program.

Invasive species impact New Jersey native flora and
fauna and consequently affect the public’s ability
to access and enjoy public lands. Birdwatching is
one recreational activity that is heavily impacted by
invasive species. More than 45 million people in
the U.S. take part in birdwatching and New Jersey
is considered one of the preeminent states for this
because of its diverse landscape and location along
the Adlantic Flyway. Habitat loss coupled with the
introduction of invasive species to New Jersey has
transformed native ecosystems to the extent that
they is no longer viable for many wildlife species,
including birds, which greatly reduces the recreational
experience for birdwatchers.

Invasive species, such as EAB, create hazardous
areas along trails, campgrounds and picnic areas
throughout the state due to dead trees and limbs;
aquatic invasive species like hydrilla can severely
interfere with water related recreational activities.
Collaborative efforts between public agencies,

» impacted by a high occurrence of

Harmful Algae Blooms (HABs)
which cause the closure of swimming areas. In
2019 alone there were more than 70 suspected
and 39 confirmed HABs within freshwater lakes
across New Jersey. This was a significant increase
from past years. Research suggests that this
natural phenomenon will c