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Evidence of Persistent Exclusionary Effects of Land Use Policy within Historic and Projected
Development Patterns in New Jersey: A Case Study of Monmouth and Somerset Counties

Abstract

This paper analyzes residential and non-residential land use development patterns that have occurred
over a two decade period and projects these patterns into the future through buildout modeling, in
order to gain insight into the effects of New Jersey’s current land management policies and the
persistence of exclusionary zoning influences. The research explores these patterns, first historically on
a state-wide basis, and then in a case study of two rapidly growing New Jersey counties, Monmouth and
Somerset. The study evaluates recent land use trends using the New Jersey DEP Land Use/ Land Cover
dataset, which provides a highly accurate inventory of land information spanning a time period for 1986
to 2007. The study then conducts a buildout analysis of future development trends based on existing
zoning data for each case study county.

The findings suggest that: A) New Jersey’s residential development has, contrary to the State Plan,
followed a low-density, sprawling pattern that reflects continued exclusionary zoning. B) Commercial
and industrial land uses have been more consistent with the State Plan than residential, suggesting
municipal zoning that welcomes retail and office development while discouraging high-density
residential development. C) Many higher density zones that do exist are identifiably Mt. Laurel zones
within Smart Growth areas. This suggests that absent Mt. Laurel, residential development would be
even less dense and less coordinated with the location of jobs than current patterns indicate. D) Going
forward, the case study counties are over-zoned for commercial and industrial development in terms of
the number of jobs those areas may generate relative to the future housing that will be built under
current zoning.

It is argued that the findings in these recent and projected future land use patterns in the Garden State
are evidence that exclusionary zoning effects still persist. The predominance of large lot residential
subdivisions which current policy is producing is contrary to the objectives of the New Jersey State
Development and Redevelopment Plan to foster a balanced mix of housing, sound land planning,
conservation of natural resources and protection of the environment. By consuming practically all
remaining residentially zoned land, large lot subdivisions are locking in a residential land use pattern
that excludes many New Jersey households that cannot afford a large-lot single-family home the ability
to live near their jobs.



Introduction

As the most densely populated state in the nation and adjacent to the first and fifth largest cities in
North America, New Jersey has experienced major pressure for development since the early decades of
the 20th century. The Garden State has struggled to employ a land management policy that balances
the need for housing and commerce with the public obligation for protection of the environment and
conservation of natural resources.

By the 1970's it had become apparent that New Jersey's home rule land management system was
resulting in some substantially problematic land development patterns that were failing in both their
provisions for a balanced mix of housing and the conservation of natural resources. Swaths of rural lands
were being consumed by scattered tracts of suburban development that were low density, poorly
coordinated, auto-dependent, and largely inaccessible to low and moderate income households. Such
dispersed development patterns with all their inherent consequences have been described as "sprawl"
in the literature (Peiser, 1989; Ewing, 1994; Ewing, 1997, Gordon and Richardson, 1997; Burchell and
Shad, 1999; Galster et al, 2001; Hess, 2001; Hasse & Lathrop 2003, Hasse 2004).

In 1970 Williams & Norman wrote a seminal analysis of how the locally administered zoning in New
Jersey's home rule system was problematic in that it created development patterns that were
exclusionary of low and moderate income households (Williams & Norman 1970). The discourse on
exclusionary zoning progressed and in 1975 the first Mount Laurel New Jersey Supreme Court decisions
recognized the responsibility of suburban communities to address and provide for regional housing
needs for low and moderate income households.

The 1983 Mount Laurel Il decision reaffirmed the principles of the Mount Laurel | case and set in motion
a number of legislative initiatives for addressing regional needs for housing and goals for regionally
coordinated planning. In 1985 the Fair Housing Act was enacted, which created the Council on
Affordable Housing (COAH). In 1986 Governor Kean signed into law the State Planning Act, which
directed that the development of the State Development and Redevelopment Plan (State Plan) be
prepared. The first preliminary State Plan was released by the State Planning Commission in 1988. The
stated purpose of the State Plan was to:

Coordinate planning activities and establish Statewide planning objectives in the following areas:
land use, housing, economic development, transportation, natural resource conservation,
agriculture and farmland retention, recreation, urban and suburban redevelopment, historic
preservation, public facilities and services, and intergovernmental coordination (N.J.S.A. 52:18A-
200(f)).

This paper analyzes whether there is evidence that exclusionary zoning practices are still at play. We
attempt to answer this question through two main analyses: (1) the examination of residential and non-
residential development patterns that have occurred in the two decade period after COAH and the NJ
State Plan have been in existence and (2) conducting a buildout analysis for Monmouth and Somerset
Counties, two of the four counties that Williams and Norman used in their 1970's study. While there are
many outcomes of COAH and the State Plan that can be (and have been) evaluated (Burchell et al 1992,
Burchell et al 2000, Burchell & Dolfin 2009), this study focuses largely on past land use development
patterns as guided by local zoning made evident in the physical composition of New Jersey's landscape
and future likely development patterns based on current zoning.



Part | — Statewide Patterns of Residential and Non-Residential Growth, 1986-2007

When COAH & the State Plan were developed in the mid-1980's the New Jersey DEP also began
development of a digital state-wide land use map. This mapping initiative has evolved into a series of
maps that represent one of the most detailed digital land mapping databases in the nation (NJ DEP,
2007). The dataset provides a highly accurate accounting of New Jersey’s state of land use and a window
into how the Garden State has developed over the past several decades. Hasse and Lathrop (2001,
2007, 2010) utilized the datasets to provide a detailed landscape analysis looking at all land use
categories including impacts to natural resources such as farmland and forest land loss.

The analysis presented in this paper expands on these previous reports by focusing on how the State's
residential and commercial/industrial land use patterns have changed within the time period of the
dataset. Residential housing represents roughly two-thirds of the developed land in New Jersey (figure
1.1). Commercial and Industrial land uses combined occupy 11% of developed lands. Of the gross land
developed from 1986 to 2007, a total of 227,198 acres went from an open space land category
(farmland, forest, etc.) into residential development. The sheer magnitucle of over a quarter million
acres of housing subdivision built in only two decades is remarkable, equating to 22.4 football fields of
new residential housing growth developing every day, statewide, throughout the 21 year period.
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Figure 1.1 Urban land use in New Jersey as of 2007. Residential land
occupies 2/3 of the developed acres in the state.

This amount of residential acres developed represents a 26.8% increase to the state's pre-1986
residential footprint. Yet comparison of the development rates with population growth indicates that
residential development is not simply driven by increased population. During the 1986 to 2007 time
period that the land use data is available, New Jersey went from an estimated 7.5 million residents to an
estimated 8.5 million, or an increase of 14%, whereas the increase in acres of residential development
increased by 27%. In essence, New Jersey’s residential land grew nearly twice as fast as population
during the same two decades of the study. The latest five year period of the study (2002-2007) saw
New Jersey's population growth rate slow even further while the rate of acres of residential
development nevertheless increased to an all-time high (Hasse and Lathrop 2010).



Evaluating the Pattern of Residential Densities

The NJ DEP Land Use/Land Cover data allows for a more detailed examination of the reasons for the rate
of development of residential acreage being faster than population growth. The data contain
subcategories of land uses being built, not just developed vs. undeveloped but also type of
development, e.g., residential and commercial. Within the general category of residential the data
contain five subclasses (figure 1.2) that decrease in density (i.e., increase in lot size) from high
density/multi family (smaller than 1/5 acre per lot) to rural low density (lots greater than 1 acre).” The
classification scheme follows a modified Anderson land use coding system (Anderson et al, 1976).
Generally, the lowest cost form of construction, apartments and townhornes, are only found in the “high
density” category; all other categories reflect single-family homes.

Land Use Code - 1110 Land Use Code - 1120

Label — “High density or multifamily” Label — “Medium density — single unit”
Density - More than 5 units per acre Density - 2-5 units per acre

Lot Size - 0.2 acres and smaller Lot Size - greater than 0.2 acres to 0.5 acres

Land Use Code - 1130 Land Use Code - 1140

Label — “Low density — single unit” Label — “Rural — single unit”
Density - 1-2 units per acre Density —less than 1 unite per acre
Lot Size — greater than 0.5 acres to 1 acre Lot Size — greater than 1 acre lots

Figure 1.2 — residential categories as delineated by the New Jersey Department of Environmental Protection’s
digital Land Use / Land Cover dataset.

* The fifth category, 1150 (mixed residential), represents only slightly more than 688 acres statewide,
which corresponds to 0.3% of the total residential land in New Jersey. Since this is such an insignificant
number, this category is excluded from this report’s tables.
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By comparing the residential growth patterns pre-1986 to the 1986-2007 study period (figure 1.3), a
significant shift can be identified of acres of land dedicated from high density residential to low density
residential.” Pre-1986 residential land use patterns dedicated 58% of the land acres to high and medium
density while 43% were dedicated to low and rural density units. The 1986 to 2007 study period, on the
other hand, exhibits substantial shrinkage of land dedicated to high and medium density housing. Only
32% of newly developed acres of residential units were placed in this category. Low and rural density
units, in contrast, occupied 67% of the acres developed for housing. This major shift was due to the
substantial drop in land dedicated to medium residential density units (1/5 to 1/2 acre lots) while a
similar increase in land was dedicated to large-lot rural density (greater than 1 acre lots). In spite of
numerous mechanisms implemented in New Jersey to encourage more efficient compact development
over the last two decades, two thirds of the acres developed into residential housing were,
nevertheless, large-lot land consumptive units that have encroached on rural landscapes throughout the
state.

Percent of Acres Developed
By Residential Type
Pre '86 Development '86-'07 Development
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Figure 1.3 Residential development experienced a marked shift from a predominantly high
and medium density residential pattern pre-1986 (blue) to predominantly low and rural

> Since larger lots require more land for each unit developed, one must bear in mind the distinction between acres
developed and units developed. While the number of acres of each category of residential density is contained
within the dataset and is highly accurate, the number of units is not distinguished, though there may be other
ways of analyzing the relationship between the two. Hasse and Lathrop (2007), for example, found that the two
combined low-density residential categories occupied over 66% of the land consumed for housing during T2 (1995-
2002) but they only housed 24% of the population growth. Conversely, the two combined higher-density
categories consumed 34% of the land, but housed 76% of the population growth.
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density pattern for growth that occurred from 1986 to 2007 (red).
Residential Patterns by Smart Growth Planning Areas

Breaking down the distribution of residential densities by ok >
New Jersey Smart Growth and Non-Smart Growth areas '
provides an additional angle on understanding
development patterns. The NJ Office of Planning
Advocacy (formerly the Office of Smart Growth)
has delineated a “Smart Growth Areas” map
(Figure 1.4) that consist of the combined growth
zones of the NJ State Plan, Pinelands,
Meadowlands and Highlands management

plans in which development is intended to be
channeled. The “Not Smart Growth areas”
(indicated by yellow in the map) are zones in
which development is discouraged and
protection of the natural resources is the priority.

Under the State Plan, residential growth in Smart
Growth areas should strive to exemplify smart growth
principles such as: “mixed land uses; compact,
clustered community design; range of housing
choice and opportunity; walkable
neighborhoods” among others (Office of
Planning Advocacy, 2011). In contrast,
residential growth in Non-Smart

Growth areas should occur in a

manner that protects the

environment, conserves natural
resources, and is coordinated with
“open space, farmland, and scenic
resource preservation” (Office of
Planning Advocacy 2011).

The Smart Growth areas in the map portray
State Planning Areas 1 & 2 and Designated
Centers (excluding critical environmental sites). In
the Pinelands, the Smart Growth areas are the
Regional Growth areas and Pinelands Towns and
Villages. In the Highlands, the Smart Growth
Areas are also State Plan Areas 1 & 2 and

centers within Highlands Planning

Areas only; all land in Highlands

Preservation Areas is excluded.

25 Uban Growth '86-'07
MNon Smart Growth Area

Smart Growth Area
Summarizing residential growth by

the Smart Growth map results in
two major findings. The first finding is

2rsey’s



that during the 1986 to 2007 study period, more acres of residential growth actually occurred within Not
Smart Growth areas than occurred within Smart Growth areas. The second major finding is the
magnitude of large lot zoning not only throughout the Not Smart Growth areas but also occupying a
significant amount of the Smart Growth areas, contrary to the objectives of State Plan.

During the 21 years of the study, roughly 227,000 acres of residential growth occurred within the state.
Looking only at residential development, 48% of the residential growth in terms of acres developed
occurred in a Smart Growth area while 52% of acres of residential development occurred outside of the
designated Smart Growth areas. In other words, more acres of land were developed for residential
housing in Not Smart Growth areas than within Smart Growth designated areas. Once again, we must
clarify that these data reflect acres developed, not units developed. Nonetheless, the fact that more
acres of residential growth occurred outside the state's designated Smart Growth areas than within
them speaks to the limited effectiveness that the State Plan has had on guiding development toward the
most appropriate areas to accommodate growth and for conserving land in the Not Smart Growth areas.

Displaying the amount of land developed for each residential category by the Smart Growth / Not Smart
Growth planning areas reveals a number of patterns of interest. Within the Not Smart Growth areas
(table 1.1), 92% of the residential development was low and rural density large lot development. If this
represented a small proportion of the total land developed, large lots in rural areas would seem to be
appropriate under the State Plan and probably not reflect significantly on affordable housing. But the
extraordinary amount of land being consumed by large lot subdivisions and relatively small amount
developed as medium or high density residential in the Not Smart Growth areas is effectively resulting in
the Not Smart Growth areas of the State Plan becoming exclusive bedroom enclave communities for
those who can afford large lot units.

Table 1.1 Acres of residential growth 1986 — 2007 by Smart Growth / Not Smart Growth planning areas

Acres Percent of Acres Developed Percent of Acres

Developed Acres in Not Smart Developed in

in Smart Developed in Growth Not Smart

Growth Smart Growth | Areas Growth

Areas Areas Areas
1110 - HIGH DENSITY o o
Growth '86-'07 19,381 18% 3,454 3%
1120 - MEDIUM
DENSITY 41% 5%
Growth '86-'07 44,575 6,330
1130 - LOW DENSITY o o
Growth '86-'07 27,487 25% 20,224 17%
1140 - RURAL . .
Growth '86-'07 16,212 1% 88,908 75%
Total Residential o .
growth 107,779 100% 118,923 100%

Furthermore, the State Plan calls for growth that does occur in the Not Smart Growth areas to be
consistent with Smart Growth principles (i.e. centers-based in clusters or existing towns) so that the

environs can be maintained to conserve natural resources. But only 8% of the 1986-2007 residential
growth that occurred in Not Smart Growth areas was medium or high density while 92% (over 109,000
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acres) was low density residential that consumed formerly open lands. It should be noted that the
contrast in residential densities between Not Smart Growth and Smart Growth reflects the fact that
many of the Smart Growth planning areas have sewer. Therefore, these areas have the capacity to host
higher density housing; much of the Not Smart Growth areas are not sewered. Nonetheless, the
significant quantities of land being developed by large lot residential units in the Not Smart Growth
areas does not bode well for providing a balanced mix of housing nor the conservation of natural
resources.

The pattern of 1986 to 2007 residential growth that occurred within the Smart Growth zones is equally
interesting. The largest category of residential in terms of acres developed was 1120 — Medium Density
(lots between 1/5 and 1/2 acres) which occupied 41%. High Density occupied 18%, while Low and Rural
Density occupied 25% and 15%, respectively, of residential acres developed within the Smart Growth
zones. While the distribution of land allotted to each residential category is more balanced than in the
Not Smart Growth zones, it is difficult to argue that 40% of the land developed in lots greater than 1/2
acre within Smart Growth zones provides a balanced mix of land to accommodate the need for
affordable units. Much as in the Not Smart Growth zones, significant areas of the Smart Growth zones
are being developed as enclaves for those who can afford large lot units, a result arguably contrary to
the State Plan and basic concerns of exclusionary zoning.

Overall, the pattern of residential development, when broken down by Smart Growth and Not Smart
Growth zones, provides insight into the implications for affordable housing. The smallest lot size
development has occurred within Smart Growth zones whereas lands developed outside of the smart
growth zones are largely occupied by large lot, low density housing. Using lot size as an indicator of
affordability, smaller lot size development at least provides the potential of homes affordable to a wide
range of New Jersey residents, while in almost all parts of the state, large lot, low density housing is only
affordable to a small part of the population.

If New Jersey had an infinite amount of land and no zoning constraints, it would be reasonable to argue
that the mix of housing being developed over the past two decades simply reflects the market for
houses on larger lots and that smaller lots could always be available should the market demand them.
However, New Jersey’s vacant land available for new development is rapidly depleting in large portions
of the state; the building pattern that is currently imposed will create a land use pattern locked into
place for decades, if not centuries, to come. Furthermore, it is not necessarily the case that those who
can afford to buy these houses necessarily want housing on larger lots; they may have few, if any other,
alternatives to large-lot homes if they wish to live in a certain municipality, based on municipal zoning
policies that only allow large-lot homes to be built. In any event, if 2/3 of the land base in New Jersey’s
future built-out landscape is dedicated to large lot residential units, it is hard to argue that such a land
use pattern will not be locking exclusionary housing patterns into place on scales of decades to
centuries.
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Commercial and Industrial Patterns

In addition to residential land uses, the NJ Land Use/Land Cover dataset also has several categories that
can provide insight into how and where land devoted to industry and commerce (i.e., jobs) has been
developed. Table 1.2 portrays the proportion of land area devoted to the two main land use categories
that have employment implications: 1200 Commercial/Services and 1300 — Industrial.® We examine two
trends. First we look at the proportion of these land use categories compared to other land uses pre
and post 1986. By 1986 these land uses combined occupied 174,191 acres, which at the time
represented 14% of all of New Jersey’s developed land. During the 1986 to 2007 study period,
commercial and industrial land uses combined added 36,558 acres of newly developed land (a growth of
21% in land area) for a total of 210,749 acres. But since residential grew even more rapidly during this
time period, commercial/industrial land uses shrank as a total proportion of all land uses to 11% by 2007
(see figure 1.1). Bear in mind that population increased by a modest 14% during this time. So, in
essence, the growth (in acres) devoted to commercial/industrial land use increased about 50% faster
than population growth, whereas residential development increased about 100% faster than population
growth.

Table 1.2 Acres of commercial and industrial land use
pre 1986 and 1986 — 2007 growth by Smart Growth

Planning Areas

1200 - 1300

COMMERCIAL/ | INDUSTRIAL
SERVICES

Pre-1986
Total Urban Acres 110,288 63,525
Pre-1986
% of 9.0% 5.2%
Total Urban
1986-2007
Acres of 22,900 13,437
Urban Growth
1986-2007
% of Total Acres 6.5% 3.8%
Urban Growth
1986-2007
Acres Growth 18,122 10,646
in Smart Growth
1986-2007
% Growth in 79% 80%
Smart Growth

Looking at the distribution of growth of industrial/commercial land use broken out by the Smart Growth
/ Not Smart Growth map, we can see that approximately 80% of these land uses were developed within

® A third category, LU code 1500 - INDUSTRIAL/COMMERCIAL COMPLEXES, comprises less than one-tenth of one
percent of the state’s land area, or a total of 599 acres, and as such is omitted from the charts in this analysis,
though the very limited data in that category show a similar pattern.
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Smart Growth zones. Therefore, land uses related to jobs have been successfully built within areas of
the State Plan designated for growth. This contrasts with the residential land distributions, which had a
majority of acres developed occur in the Not Smart Growth zones as explained above.

This divergence has important implications for the State Plan’s basic policy objectives. The State Plan
envisions channeling most development — both residential and non-residential — into Smart Growth
areas, with those uses in close proximity to one another. Instead, New Jersey’s last two decades of
development has succeeded in placing most of the acres of non-residential development into Smart
Growth Areas — but has left the majority of residential acres developed outside of those areas. Even the
residential development within Smart Growth Areas is disproportionately low-density development. As
such, the Smart Growth Areas contain the state’s job centers and growth as indicated by commercial
and industrial land use— but also a significant amount of large lot, low density units that most workers
cannot afford. These patterns help explain NJ claiming the third highest commute to work (Census 2011)
in spite of it being such a small state in territory.

12



Part Il - A Case Study of Buildout Analysis Under
Existing Zoning for Monmouth & Somerset

Counties

Somerset County
The statewide patterns of residential growth \
explored in the previous section of this paper 3

provide a broad picture of what has been built in
recent decades and the implications for continuing
these patterns into the future. This section of the
paper looks explicitly at past and future development
patterns for two central Jersey counties in order to
gain insight into the buildout pattern that is likely to
occur under existing zoning. The selected counties
are Monmouth and Somerset (Figure 2.1). Both
counties experienced substantial growth in land
development over the 1986-2007 study period with
Monmouth’s 34,600 acres and Somerset’s 24,600
acres being the largest and fourth largest land area
to be developed statewide during that time.’ Figure 2.1 Case study county locations
Additionally, Monmouth and Somerset were two of

the four counties included in the Williams and

Norman study that helped spur the original Mt. Laurel Supreme Court decision. When their paper was
published in 1970, significant tracts of vacant land were available for development. Four decades later,
the majority of the land available at the time has since been consumed for development. We will
explore first whether the pattern of development since the mid-1980’s has been exclusionary and then
the implications for current zoning for the distribution of future housing stock.

Monmouth County

Past Residential Growth by Density

Figure 2.2 depicts the residential growth that occurred during 1986 - 2007 time period in the case study
counties with the residential densities of development colored by the density class. What the map
reveals is the substantial dispersion of development throughout each county. The map also
demonstrates the ubiquitous propensity for low density large lot development that occurred during the
two decades of the study (dark orange on the map) and the proportionately smaller amount of medium
and high density residential development that occurred during the same period (light orange). All
residential lands developed previous to 1986 are colored light grey and all non-residential lands are
colored darker grey.

’ Ocean and Burlington Counties were the second and third in terms of total growth but each is substantially larger
than Somerset in terms of land area.
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Residential Growth by Density Class 1986 - 2007

Monmouth & Somerset Counties
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Considering that Monmouth and Somerset are the 6" and 13" largest counties respectively in total land
area, the fact that they are the 1** and 4™ fastest growth counties in terms of acres developed makes
their development trajectory significant in terms of these counties being early representatives of the
state’s pending buildout. They also each have a similar profile in terms of the proportion of recently
developed high to low density housing compared to the state as a whole (Figure 2.3), meaning that they
are good representational counties for suggesting trends that are likely to follow in counties further
behind in their buildout trajectories. As such, they make for interesting case-study counties for
examining buildout under existing zoning and the implications for the affordability of housing.

1986-2007 Acres of Residential
Development By Density Class

B New Jersey HSomerset i Monmouth

High Density Medium Density Low Density Rural Density

Figure 2.3 Somerset and Monmouth Counties had similar proportions of High, Medium
and Low Density housing development as the state as a whole making them good
indicator counties for examining the implications of buildout under existing zoning on
affordable housing.

Past Residential and Non-Residential Growth by Smart Growth / Not-Smart Growth

Breaking out residential density classes by Smart Growth and Not Smart Growth areas, (Table 2.1) we
can get an idea of the degree to which residential density reflected the goals of the State Plan. Both
counties saw 18% of residential land development during the study dedicated to high density housing
within the Smart Growth zones. This is similar to the statewide value for high density within Smart
Growth Areas (see table 1.1). However, the counties differ in that Monmouth had substantially more of
its residential growth (60%) in Smart Growth areas while Somerset, more consistent with the statewide
trend in Table 1.1, saw the majority of its residential land development (53%) occur in its Not Smart

Growth areas.
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Table 2.1 Residential Development by Smart Growth and Not Smart Growth Areas

within Monmouth and Somerset Counties.

Monmouth Monmouth Somerset Somerset
Smart Not-Smart Smart Not-Smart
Growth Growth Growth Growth
1110 - HIGH DENSITY
- Acres Growth '86-'95 1,907 216 2,232 185
- % of growth in zone '86-'95 18% 3% 18% 1%
1120 - MEDIUM DENSITY
- Acres Growth '86-'95 2,608 139 4,368 654
- % of growth in zone '86-'95 24% 2% 35% 5%
1130 - LOW DENSITY
- Acres Growth '86-'95 3,537 628 3,607 1,709
- % of growth in zone '86-'95 33% 9% 29% 12%
1140 - RURAL
- Acres Growth '86-'95 2,769 6,161 2,169 11,441
- % of growth in zone '86-'95 26% 86% 18% 82%
Total Residential growth in 10,821 7,144 12,376 13,989
zone
% of total residential 60% 40% 47% 53%
in county

Looking at commercial and industrial land developed between 1986 and 2007 by Smart Growth and Not
Smart Growth planning areas (Table 2.2) one can see a significantly better alignment of non-residential
developed acres with the State Plan compared with residential acres developed, consistent with the
statewide pattern described in Table 1.2. Somerset had 86% of the acres of commercial and industrial
growth during the 1986 to 2007 period occur within a Smart Growth zone. This contrasted with only
60% of the residential acres of growth. In Monmouth, 78% of commercial/industrial acres developed
occurred within a Smart Growth zone and only 47% of residential acres developed occurred within a

Smart Growth zone.

Table 2.2 commercial and industrial acres developed from 1986 to 2007
within Smart Growth and Not Smart Growth zones.

Somerset Somerset Monmouth Monmouth
Smart Not Smart Smart Not Smart
Growth Growth Growth Growth
LU1200 1,334 228 1,962 374
Commercial
1300 529 65 308 269
Industrial
Total 1,863 293 2,270 642
pct total 86% 14% 78% 22%

The implications are thus: commercial/industrial land development in these counties has aligned fairly
well with the State Plan, but residential development has not aligned as well, meaning that housing is

not aligning well with jobs as envisioned in the State Plan.
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Projecting Future Land Use Patterns under Current Zoning

The previous section looked backwards at land use patterns. We next examine potential future land use
patterns that will result under current zoning policy. Geographic Information System (GIS) modeling of
land use change is a useful tool for projecting the long-term consequences of land management policy.
Buildout analysis, also known as “cumulative impact assessment” (Kaiser, et al., 1995), projects land
development potential to its maximum under current zoning and other land use regulation policies (Lacy
1992).

Buildout analyses have generally been of interest to stakeholders dealing in issues of water quality and
land planning. Thus, buildout analysis is often conducted at the watershed scale (Giannotti and Prisloe,
1998; Prisloe and Giannotti, 2000; Conway and Lathrop, 2005a and b). Additionally, it is a tool that has
been embraced on a municipal level for projecting planning policy scenarios on a variety of economic
and environmental variables (Kilpatrick and Wyckoff, 2002; Pfister et al., 2007). Various approaches to
buildout analysis have been employed in New Jersey. For example, Conway and Lathrop (2005a and b)
conducted buildout modeling in the Barnegat Bay watershed. The development of the Highlands
Management Plan employed a comprehensive buildout analysis (NJ Highlands Council, 2008). Currently
all New Jersey counties are conducting buildout studies for wastewater management analysis and
planning through the Division of Watershed Management and Office of Planning & Sustainable
Communities (http://www.nj.gov/dep/opsc/).

While there are many approaches and different factors that can be incorporated into a buildout analysis,
the complexity and detail that is possible can make an analysis become quite costly and require months
to years to properly complete.? Since our analysis was conducted with a streamlined budget and our
interest is for a basic examination of the implication for land use patterns related to zoning policy and
not for projecting water quality impacts or water capacity issues, we thus take a more straight forward
approach primarily using base zoning density rather than add the complexities of sewer capacity or
septic suitability, etc. The net effect is that our buildout projections present a maximum possible units
scenario, which is likely an overestimate of what will actually be built under current zoning due to other
constraints not included in our model.

Monmouth County — Case Study #1

Monmouth County is one of the most southern suburban counties in the greater New York City
metropolitan area. As of 2010, Monmouth had a population of 630,380, an increase of 36% over the
last four decades from its 1970 population of 461,849. As of 2007, which is the latest year for available
land use data, Monmouth had a total of 145,376 acres of land urbanized, and 100,637 of those acres
were residential.

Projecting future buildout of Monmouth County entailed creating a numeric model that incorporated
countywide zoning tables provided by Monmouth County and estimations of available vacant lands
within each zone from the 2007 DEP Land Use/Land Cover data. The available lands map was generated
by removing both developed land and known restricted areas, including wetlands and water bodies
buffered to 50 feet, category 1 streams buffered to 300 feet, steep slopes greater than 15%, and
preserved public and private lands, including farmland preservation and Green Acres acquisitions. By

& New Jersey’s county-level water quality buildout studies have been underway for several years and at the writing of this
article, only a few have been completed.
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overlaying the available lands map with zoning demarcation one can then multiply zoning densities to
generate buildout potentials. Monmouth County benefits from having a county-wide composite zoning
map that combines all underlying municipal zoning into a unified zoning schema. The composite zoning
map has a total of 25 different zones, each with a generalized description of use and zoning density.
Details of the Monmouth mathematical model are provided in appendix B.

Monmouth Results

The residential component of this buildout analysis (Table 2.3) shows that the county’s current zoning
allows 33,177 potential new housing units throughout the county. This total was broken into the four
density ranges used in the DEP Land Use/Land Cover analysis, high, medium, low, and rural. The lowest
density category, rural, is less than 1 unit per acre and has 12,993 potential new units. The low density
category is between 1 and 2 units per acre has 2,222 potential new units. Medium density, between 2
and 5 units per acre, has 6,891 potential new units. The high density category is greater than 5 units per
acre (what is necessary for apartment, townhouse, or smaller-lot single family development) and has
11,071 potential new units.

Table 2.3 Monmouth County Residential Buildout Results

Zone Density Remaining Potential Units
Developable (# of homes)
Land (acres)
High 1,022 11,071
2.7% 33.4%
Medium 2,936 6,891
7.8% 20.8%
Low 1,920 2,222
5.1% 6.7%
Rural 31,583 12,993
84.3% 39.2%

Under 3 percent of remaining residentially zoned land in the county is zoned for high density - the only
zone that can accommodate apartment or townhouse development, the lowest cost types of
development. Additionally, over 80 percent of remaining residentially zoned land is zoned for fewer
than one home per acre.

Our analysis further explored the areas of high density zoning in which many high density units have
been built or yet could be. A fair number of those zones within Monmouth County are zones that exist
in order to fulfill Mt. Laurel requirements. For example, the largest single area of developable units of
any kind exists in a single zone in Manalapan Township designated MF-15 (multi-family) by the county.
A potential total of 2,454 homes (over one out of every five high-density homes in the entire county)
could be built at the median zone density of 19.55 units per acre on 157 acres of available land. This
zone is designated to fulfill a portion of Manalapan Township’s Mt. Laurel obligation
(http://www.nj.gov/dca/affiliates/coah/reports/compliance/1326.pdf). Similarly, areas of higher density
along the Route 79 corridor in Marlboro reflect a development known as the Bluh and Batelli site which
was rezoned according to Marlboro Township’s Mt. Laurel plan
(http://www.nj.gov/dca/affiliates/coah/reports/petitions/1328r.pdf).
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The commercial analysis was conducted using a similar approach to the residential analysis, by
multiplying vacant, unrestricted land by the densities permitted by zoning. The model calculates that
current commercial zoning contains 8,122 acres of available land, which allows for the county to add
121,517,596 square feet of commercial and industrial floor space. By using the floor area to jobs
multiplier variables developed by COAH which range from 333 square feet to 1,000 square feet per job
depending on the nature of the activity, this equates to the zoning accommodation of an additional
223,450 jobs.

Table 2.4 Monmouth County County-Wide Buildout Results

Category Total number
Homes 33,177

Jobs 223,450
Jobs:Housing Ratio 6.74:1

A general rule of thumb in the planning literature suggests a jobs to housing units ratio of 1.5 to 1 with a
range anywhere 1.3:1 to 1.7:1 (Weitz, 2003). Monmouth County zoning has the potential to create
enough commercial and industrial floor area for 223,450 jobs with a maximum housing buildout of
33,177 housing units, a ratio of 6.74:1. This ratio of nearly 7 jobs for every new home suggests that the
zoning of commercial/industrial land is not balanced with the zoning of residential lands in Monmouth
County.

If we look again to tables 2.1 and 2.2 showing the mismatch between housing and jobs of 1986 to 2007
development we can surmise that this pattern is, to a significant degree, related to zoning, given that
current zoning shows similar patterns of allowing far more jobs than homes even within areas
designated for growth. Current zoning is poised to continue that poor alignment of housing to jobs until
buildout is reached in the coming decades (at which time that mismatch becomes locked in place).
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Somerset County - Case Study #2

Somerset County is a suburban county located on the southwestern corner of the greater New York City
metropolitan area. As of the 2010 census, Somerset County had a population of 323,444, it has grown
from a population of 198,372 in 1970, an increase of 63% over four decades. As of 2007 (the latest year
for available land use data), Somerset had a total of 81,423 acres of land urbanized, and 59,633 acres of
that were residential.

The same buildout model used for Monmouth County could not be applied to Somerset since that
county does not have a composite countywide zoning schema. We instead examined municipal zoning
ordinances for every municipality in the county, which are kept on file at the County Department of
Planning. Due to complications such as overlay zones, conditional uses or zones without clearly
accessible density data, roughly one third of the zones did not have a single clearly definable zoning
density value that could be used for a base in the model. This forced us to modify our modeling
approach for the zones in question by using the 2007 New Jersey Land Use/ Land Cover data from NJDEP
as a proxy to determine the residential densities that were previously developed within the zones in
which the data was indefinable or missing. This approach assumes that the historical density of housing
determined by NJDEP is consistent with the zoning for those areas. A detailed description of the
buildout model for Somerset County is included in Appendix C.

Somerset Results

The residential component of this buildout analysis (Table 2.4) shows that Somerset County’s current
zoning holds the potential for 14,802 new housing units countywide. Over 25,000 acres (86% of
available land for residential) are zoned for Rural Density (less than 1 unit per acre) with a potential for
7,183 new units as projected by the model. The Low Density category is between 1 and 2 units per acre
and there is 2,715 acres of land zoned for this density with a buildout of 2,871 potential new units.
Medium density, between 2 and 5 units per acre, has 2,671 potential new units. The high density
category is greater than 5 units per acre and has 2,077potential new units. It’s revealing to note that
there is only 4% of available land zoned for the Medium Density and High Density types of land use
combined, with 96% in the Rural Density and Low Density categories.

Table 2.5 Somerset County Residential Buildout Results

Zone Density Remaining Potential Units
Developable (# of homes)
Land (acres)
High 278 2,077
1% 14%
Medium 950 2,671
3% 18%
Low 2,715 2,871
9% 19%
Rural 25,249 7,183
87% 49%
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Like Monmouth, Somerset has zoned for a future residential pattern that is heavily skewed toward large
lot residential development with large swaths of the available vacant land remaining zoned for
residential lot sizes greater than one acre per home. This contrasts with less than one percent of
developable residentially zoned land at densities where townhouses and apartments are possible.

An investigation of Somerset County’s high density zones again demonstrates the positive effect that
Mt. Laurel has had in that county for providing high-density, small lot options both in the past and the
future. In Franklin Township, the Laduree, Springhill, and Society Hill at Franklin sites, all higher-density
areas identified in our analysis, are zoned that way consistent with the Township's Fair Share Plan
(http://www.nj.gov/dca/affiliates/coah/reports/compliance/1808.pdf). The single area with high density
zoning in Montgomery Township is a Mt. Laurel site, the “Tapestry II” inclusionary development
(http://www.montgomery.nj.us/depts/landuse/FairShareAmendmentNovl1l_ %202010.pdf). The Hills -
probably the county’s largest Mt. Laurel development - is located in Bernards and Bedminster Township
and shows up in our mapping as a significant high-density zone, surrounded by lower-density
development. These and other Mt. Laurel zones have contributed a significant amount of the capacity
for high density residential that already exists as well as for what can be built in the future under current
zoning. Absent these zones, the land use pattern would have almost certainly been more dispersed, low
density and as such, even more exclusionary than it is today.

The commercial/industrial buildout model for Somerset County was modified in a similar manner as the
residential model by multiplying vacant, unrestricted land by the densities permitted by zoning. Within
each zone, the previous development within the zones was used to calibrate the projection of future
development trajectories for generating buildout calculations. In these areas, the proportion of
commercial and industrial land uses was projected forward to occur at the same proportion as
urbanization occurred within the zone from 1986 to 2007 (See Appendix C for details of methodology).
The analysis resulted in a total projected commercial/industrial floor area of 124,058,880 square feet.
Normalizing the square footage by COAH floor area to jobs ratios, results in a total of 248,118 new jobs.

Table 2.6 Somerset County County-Wide Buildout Results

Category Total number

Homes 14,802
Jobs 248,118
Jobs:Housing Ratio 16.7:1

The model projects that Somerset’s zoning has the capacity to provide housing for 14,802 new
residential units while at the same time it has the capacity for nearly a quarter million jobs as indicated
by zoned commercial/industrial floor area. This makes the number of jobs allowed under Somerset’s
zoning more than 10 times that of the number of residents allowed, significantly out of proportion to
the accepted jobs to housing ratio of 1.5:1 mentioned earlier. Analysis of buildout potential for
commercial and industrial lands in Somerset County again demonstrates that municipalities have
significantly over-zoned for commercial and industrial and under zoned for higher density residential
development, with Mt. Laurel related developments providing an exception to the general rule.

21



Part Ill - Summary of Findings

This study has examined evidence for exclusionary policies by looking at (1) historical land use
development patterns, both statewide and within Monmouth and Somerset Counties, and (2) future
development patterns through buildout modeling of Monmouth and Somerset Counties based on
current zoning policy.

Our analysis results in the following major findings:

A) New Jersey’s residential development has, contrary to the State Plan, followed a low-density,

sprawling pattern that reflects continued exclusionary zoning.

1)

2)

3)

4)

5)

Shift toward low density residential: Since 1986, development patterns have shifted to have
fewer acres dedicated to high-density residential development and more acres dedicated to
large lot low-density residential. Such large lot units are generally not accessible to low and
moderate income households.

Large lot development is widespread even within Smart Growth Areas: While Smart Growth
areas are intended to be where the majority of growth should occur and where most of the
sewer infrastructure is located which allows for high density units, a significant chunk of
residential land (40%) within Smart Growth areas is nevertheless still occurring in large lot
subdivisions at densities of 2 homes per acre or less, which is highly inconsistent with the goals
of the State Plan.

Residential Growth in Not Smart Growth Areas: The majority of land developed for residential
land uses actually occurred within the Not Smart Growth zones of the State Plan rather than
within the Smart Growth zones, which the State Plan designates as the primary areas for
growth. This was primarily attributable to the predominance of large lot subdivisions in rural
areas. A remarkable amount of rural open space is being rapidly consumed by large lot
subdivisions, contrary to the State Plan’s call for development appropriate for rural areas and
conservation of natural resources in these areas.

Not Smart Growth Areas developed in a highly segregating manner: While the majority of land
developed for housing occurred in the Not Smart Growth Areas as mentioned above, over 90%
of the acres developed for housing in the Not Smart Growth zones were low and rural density
subdivisions (greater than % acre). Only 8% of acres developed in the Not Smart Growth zones
were medium and high density residential even though the State Plan calls for compact, centers
based development even in the Not Smart Growth planning areas.

Current zoning in Monmouth and Somerset Counties is slated to continue an exclusionary
pattern: If current zoning is followed, a large majority of future development in these counties
will be large lot, low-density subdivisions in an even greater proportion than past patterns.

B) Commercial and industrial land uses have been more consistent with the State Plan than

residential, suggesting municipal zoning that welcomes retail and office development while

discouraging high-density residential development.

6)

Jobs have actually followed the State Plan: Statewide as well as within our case study counties,
roughly 80 percent of commercial and industrial development occurred within the Smart
Growth planning areas. These data contrast with the majority of acres of residential
development that were outside of the Smart Growth Planning areas.
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7) Jobs and housing not well coordinated: There is a geographic and quantitative mismatch
between jobs as indicated by commercial and industrial lands uses and housing as related to
Smart Growth areas of the State Plan.

C) Many higher density zones that do exist are identifiably Mt. Laurel zones within Smart Growth
areas. This suggests that absent Mt. Laurel, residential development would be even less dense and
less coordinated with the location of jobs than current patterns indicate.

8) A significant amount of the smaller lot size units that have been or will be built are in Mt. Laurel
zones: At least as is indicated in Monmouth and Somerset case studies, Mt. Laurel polices have
had a positive effect as demonstrated by the fact that a number of high density residential area
are zones specifically intended for COAH obligations. While the evidence that we present
suggests that exclusionary patterns have been prevalent, it is likely that situation would have
been worse if there had been no provisions for municipalities to consider affordable housing in
their master planning process.

D) Going forward, the case study counties are over-zoned for commercial and industrial development
in terms of the number of jobs those areas may generate relative to the future housing that will be
built under current zoning which may be largely builtout within the span of the next two decades.

9) The case study counties have far more zoning for commercial and industrial development than
residential: The study demonstrates an overabundance of land zoned for commercial and
industrial zoning in terms of the jobs that would be generated but far less zoning for apartment,
townhouse, and small-lot single family home development in terms of number of residential
units generated. The jobs:housing ratio in zoning is nearly 7:1 in Monmouth County and over
16:1 in Somerset County, far greater than the 1.5:1 ratio recognized as consistent with sound
planning.

10

-

Pending Buildout will lock in exclusionary land use patterns: Residential land use patterns are
unlikely to change, especially in suburban areas, for decades if not centuries. One would be
hard pressed to imagine the redevelopment of large lot single family subdivisions into more
affordable units. As New Jersey builds out, these land use patterns will be locked into place for
generations to come.

These findings suggest that exclusionary forces still persist within New Jersey’s municipal zoning system;
that the Mt. Laurel case has provided a modest limitation on those forces; and that absent requirements
for high-density zones where affordable single-family homes, apartments, and townhouses can be built,
a deficit of those types of land uses would occur in the vast majority of New Jersey.

Conclusion

The New Jersey Landscape has changed dramatically since Williams and Norman wrote their seminal
critique of exclusionary zoning four decades ago. And while predicting the future of land development is
an extraordinarily difficult task, especially considering the lack of computer modeling capabilities in their
time, their thesis on exclusionary zoning was remarkably on-target at least for a number of important
factors. What they correctly forewarned was that New Jersey's land use controls, largely controlled by
local municipal zoning policy, would affect the distribution and quantity of housing across all economic
classes of society in a manner that would have exclusionary consequences.

23



Whether local zoning functioned in an intentional or unintentional exclusionary manner for fiscal
reasons (i.e. the ratable chase) or for demographic reasons (avoidance of school children to teach), or
for more nefarious hidden motives related on class or race, the effect has been the same. According to
our analysis, the exclusionary effects of zoning still persist four decades after the Williams and Norman
study. In fact, zoning has resulted in a land use pattern that is substantially more segregated and more
sprawling now than it was in 1970. It is likely that the imbalance in housing densities and lack of
coordination of jobs with housing would have been even worse had the Mt. Laurel case and subsequent
Mt. Laurel policies not been followed. Still, the overarching objectives of the State Plan for fostering
sound planning process to meet the housing needs for all New Jersey residents has a long way go.

The grossly unbalanced pattern of high and low density residential development being imposed on the
New Jersey landscape certainly has implications for future affordability as well as for the sustainability of
the state as a whole. Our once rural agriculturally productive regions of the state are becoming the
wealthy exurban bedroom communities to high-end employees whose jobs may be an hour and a half
commute away. Likewise, working class residents throughout the state are relegated to search to the
furthest suburban outskirts in order to find housing that is affordable, again resulting in large commute
to work distances. This pattern helps to explain why such a small state as New Jersey has the third
longest commute to work times of all 50 states (Census 2011).

If New Jersey had an unlimited amount of vacant land, the consumption of large tracts by exclusive
housing subdivisions would not be such an issue since there would always be additional lands in reserve
that could absorb needs for affordable housing. But the next 40 years will likely see as much change as
the last 40 since the Williams and Norman paper helped initiate the exclusionary housing debate. In the
decades that lie ahead, absent any changes, New Jersey will use up the majority of its remaining
residentially zoned vacant lands save for the most remote areas, even as an abundance of commercially
zoned land that would be attractive from a market standpoint for housing development lies vacant. At
that point and time virtually no vacant land will be available for housing of any type of residential
development and the land use pattern will be locked into place for generations to come. Whether or
not that future housing pattern is one of balanced and sustainable communities built on sustainable,
Smart Growth principles or whether current trends of sprawl and housing segregation predominate will
be ultimately determined by the land management policies that are in place today, including, to a large
extent, the continued enforcement of the Mt. Laurel doctrine as a mild counterbalance to the overall
trends discussed in this report. The evidence presented in this study suggests that the policies that are
in place today have put us on track to a future of further sprawl and housing segregation.
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Appendix A - Assumptions and Caveats

This study used land use patterns as in indicator or how affordable housing policy has played out over
the past few decades as well as how it will likely play out in the future of two NJ counties based on
zoning. In some ways land use is the ultimate proof of how policy will shape land. However, as with any
analytical methods, there are a number of assumptions and caveats that must be mentioned by which
one should understand about the findings in order to put them in context.

1)

2)

3)

4)

We look at acres developed and not units developed. Higher density residential development
has, by its nature, more units per acre. So while development of land by low density large lot
units consumes large regions of land, it actually houses fewer people. Therefore while more
land was consumed for residential development outside of the Smart Growth areas of the State
Plan, more units of development are likely to have occurred within the Smart Growth areas then
outside of the Smart Growth Areas. Since the available land use data does not provide number
of units, that exact number was not generated by the methods employed in this study.

Lot size may not be a perfect indicator of affordability. For example, it is possible that high-end
apartments can be located in high density areas or that an affordable house trailer could be on a
3 acre lot in a rural municipality. Nonetheless, for the purposes of this study we make the
assumption that the more affordable units are on lots of high and medium density and that the
low and rural density lots of greater than % are not affordable units.

Buildout modeling has limitations which must be understood in order to put the findings into
context. The county buildout analysis currently being conducted for water quality planning is a
case in point. Each county must customize the state model to the unique circumstances of the
individual county. Not only must zoning be incorporated but also sewer and water capacity,
ground water and septic suitability, as well as other factors. The state mandated buildout
studies for each county have been underway for several years and at the date of this writing,
only a few counties have completed their analysis. Not only must basic factors such as minimum
lot size, maximum coverage and road frontage be incorporated but other more amorphous
factors such as various overlay zones, conditional use zones and Planned Unit Development
zoning each of which can result in a dramatically different outcome than what the base zoning
proscribes. This is further complicated by the fact that zoning can and does change regularly.
Our analysis simply calculates the maximum buildout based solely on base zoning. The other
factors mentioned above would all have the effect of lessening the actual buildout numbers.

Vacant lands available for development are likely an overestimate of what can practically be
developed. The available lands value was generated by mapping lands restricted to
development utilizing the best available data. However, the data likely has omissions of
preserved open space such as private conservation easements that are not centrally recorded as
well as others. Some lands such as highway medians and clover leafs can register as available in
the model when they are not, in actually, developable. And lastly, many of the areas that the
model identifies as available are small patches that are located within larger parcels that have
already been developed which are unlikely to receive additional development growth. While
our available lands model is on par with state of the art GIS practices, all models have limitations
which should be well understood by the users of the data. All these factors combine to make
the available lands likely an overestimate of what can actually be built.
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5) As with most buildout analysis, we do not include an analysis of redevelopment. While
redevelopment is an important component of serving the need for low and moderate housing
units, our primary focus is on the implications of land use policy for shaping the conversion of
green fields into developed lands. We focus on new development for two reasons: The first is
that the consumption of the state's rural land base by large lot development is the driving issue
of concern for New Jersey at this historical moment since the loss of natural resources to this
type of development is for the most part an irreversible process. Zoning is largely responsible
for this pattern and is the nexus where housing policy and natural resource protection come
together. The speed at which these resources are being lost warrant urgent attention and the
majority of this loss is attributable to residential housing at low densities. The second reason
why redevelopment is not examined in this study is that the GIS land use dataset is less well
suited to analyzing redevelopment since changes within the same category of land use are not
easily distinguished. As segments of New Jersey approach buildout, redevelopment will no
doubt be the major new frontier for future housing policy. Exclusionary zoning may impact
redevelopment just as it may impact greenfield development; lands that from a market
perspective might be suitable for residential redevelopment often are zoned to allow
commercial or industrial uses only. We save that for future research endeavors.
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Appendix B — Monmouth County Buildout Model
Appendix C — Somerset County Buildout Model
Are technical descriptions of the buildout modeling methods utilized in this study. These appendices are
available on the study website.

http://gis.rowan.edu/projects/exclusionary

Appendix D — Land Use Category Descriptions
(Source: http://www.state.nj.us/dep/gis/digidownload/metadata/lulc02/anderson2002.html)

1110 Residential (High Density or Multiple dwelling)

This category contains either high-density single units or multiple dwelling units on 1/8 to 1/5-acre lots.
These areas are found in the densely populated urban zones and generally are characterized by
impervious surface coverage of ~65%.

1120 Residential (Single Unit, Medium Density)
This category is comprised of residential urban/suburban neighborhoods greater than 1/8 acre and up
to and including % acre lots. These areas generally contain impervious surface areas of ~¥30-35%

1130 Residential (Single Unit, Low Density)
This category contains single unit residential neighborhoods with areas greater than % acre up to and
including 1-acre lots. These areas generally contain impervious surface areas of ~20-25%

1140 Residential (Rural, Single Unit)

This category contains single unit residential neighborhoods with areas between 1 acre and up to and
including 2-acre lots. These areas generally contain impervious surface areas of ~15-20% or less. This
type is found in sparsely populated regions surrounded by or adjacent to forested or agricultural lands.
Also included are estates or modern sub-divisions with large lot sizes providing a density less than or
equal to 1 dwelling unit per acre. Impervious surface areas in the more rural settings can be as low as
5%.

1150 Mixed Residential

The mixed residential category is used for an area where various residential uses occur and the
individual uses cannot be separated at mapping scale (1 acre). Where more than 1/3 intermixture of
other residential use or uses occurs in a specific area, it is classified as mixed residential. Where the
inter-mixtures of other residential land use or uses total less than 1/3 of the specified area, the
dominant land use category is applied. Impervious surface coverage in these areas can vary
significantly.
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1200 COMMERCIAL & SERVICES
Areas that contain structures predominantly used for the sale of products and services are classified as
Commercial and Services.

The main building, secondary structures and supporting areas such as parking lots, driveways and
landscaped areas are also placed under this category, (unless the landscaped areas are greater than 1
acre in size in which case they are put into a separate category). Sometimes non-commercial uses such
as residential or industrial intermix with commercial uses making it difficult to identify the predominant
land use. These categories are not separated out; but, if they exceed 1/3 of the total commercial area,
the Mixed Urban category (16) is used. Often, specific uses of some commercial and services buildings
cannot be easily identified from photography alone. Some supplemental information is required. These
areas generally have a high percentage of impervious surface coverage. Any of the specific uses listed
below may be included in the 1200 category, with the exception of Military Installations which are
delineated separately under the code 1211.

1300 INDUSTRIAL

This category encompasses a great variety of structure types and land uses. Light and heavy industry
are comprised of land uses where manufacturing, assembly or processing of products takes place.
Power generation is included here because of its similarity to heavy industry. These areas generally have
a high percentage of impervious surface coverage.

1500 INDUSTRIAL & COMMERCIAL COMPLEXES

The Industrial and Commercial Complexes category includes those industrial and commercial land uses
that typically occur together or in close proximity. These areas are commonly referred to as "Industrial
or Commercial Parks." The major types of business establishments located in these planned industrial
and commercial parks are light manufacturing, administration offices, research and development
facilities, and computer systems companies. Also found here are facilities for warehousing, wholesaling,
retailing and distributing.

Industrial and Commercial Complexes are usually located in suburban or rural areas. The key identifying
feature is the planned layout of buildings exhibiting the same or very similar construction. Other
identifying features include well-kept lawns and landscaped areas, ample parking areas and common
roadways connecting buildings that also provide access to major highways. The lack of smokestacks,
storage tanks, raw materials or finished products, and waste signifies that no heavy industries are
present. These areas generally have a high percentage of impervious surface coverage (~85%) and some
may be up to 100%.
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