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PREFACE  
 

The Middlesex County Department of Planning supported the development of a comprehensive 

Cultural Landscape and Ecosystems Service Plan as part of the Destination 2040 planning 

process, County’s strategic vision. 

Although the political and administrative process is still ongoing, we publish the underlying 

research to disseminate relevant information to the general public and interested members of 

the environmental community. Further we believe that the developed methodology is a 

contribution to the ongoing discussion on the role of environmental planning in a home rule 

state.  
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INTRODUCTION 
The landscape offers many opportunities to enhance human health, well-being, and overall 

comfort in a place. Landscape qualities directly result from human activities in land use, natural 

land quality, and habitats. Middlesex County, New Jersey’s landscape follows the pattern, like 

all developed places, of environmental conditions directly resulting from human activity. This 

Environmental Conditions Inventory chapter examines the County’s existing composition at the 

regional scale to understand the County’s landscape through an integrated ecosystem and 

human lens. Environmental conditions encompass all County environments, meaning these 

conditions explore places in which people, plants, and wildlife reside or operate. The Nature & 

Place. functional plan contains the landscape component of the County’s Destination 2040 (D 

2040) Master Plan, aligning with the overall D 2040 strategic initiatives.  

 

The eight selected D 2040 Strategic Initiatives informing the following inventory elements 

include:  

1. Expand the use of green infrastructure approaches for water management. 

2. Expand the use of green infrastructure to reduce the heat and stormwater impacts of 

transportation facilities. 

3. Enhance the capacity of municipalities to advance sustainable and resilient land use and 

development. 

4. Preserve wildlife habitats and natural resources. 

5. Improve the stewardship of environmental resources.  

6. Revitalize walkable town centers, downtowns, and commercial corridors.  

7. Develop the Arts Institute of Middlesex County into a hub for all arts, cultural and 

historical programming.  

8. Provide safe, innovative, inclusive, and sustainable parks and recreation services. 

 

The strategic initiatives focus on environmental, ecological, and cultural landscapes, guiding 

seven individual inventory sections. Each of the seven sections explores unique elements of the 

County’s existing landscape conditions to examine potential opportunities for landscape 

enhancements (in the Analysis (2) and Actions (3) chapters) and the relationship of people in 

space to comprehend what encompasses Middlesex County’s cultural landscapes.  

 

The seven sections included in this Environmental Conditions Inventory include:  

• Land Use Land Cover (1.1): The County’s urban to natural composition, landforms, 

wetlands and waterbodies, watersheds, urbanization patterns, and impervious surface 

composition.  

• Natural Resources (1.2): The County’s ecological habitats, wildlife, native plant species, 

and groundwater recharge rates.  



 

• Environmental Issues (1.3): The County’s environmental threats include flood risk, sea-

level rise, and urban heat island effects.  

• Open Space and Farmland (1.4): The County’s existing open space and preserved 

farmland extend from the Open Spaces. functional plan inventory and analysis. 

• Demographics (1.5): The human population and distribution through a population 

density, racial and ethnic minority, and income summary. 

• People and Space (1.6): The relationship between people and space by studying 

landscapes with historic designations, commercial areas, place names, arts, and cultural 

centers, houses of worship, and public transportation.  

• Nature & Place. Outreach (1.7): Establishes an understanding of Middlesex County’s 

human interests and desires through a public outreach photo survey and municipal 

stakeholder outreach. 

 

The seven sections together help understand the County’s urban growth over time and the 

result of urban expansion. The existing conditions in Middlesex County show that the County’s 

historical development patterns relate very closely to Middlesex County’s natural landscape. 

Topography, wetlands, and adjacency to the County’s rivers played a significant role in the 

locations of Middlesex County’s settlement and demographic distribution.  

 

The Inventory chapter’s goal is to gain a well-rounded understanding of the County’s existing 

environmental conditions for ecological and human environments by utilizing existing data 

from reliable online resources. The existing data study will help develop a comprehensive 

definition of the cultural landscape unique to Middlesex County, further explored in the 

following Analysis chapter.  

 

The National Park Service’s and Cultural Landscape Foundation’s definitions of the cultural 

landscape informed the inventory components for People and Space (1.7). To paraphrase, the 

cultural landscape includes the experience of nature and natural environments impacted by 

people. (1,2) This inventory utilizes the NPS and CLF definitions to inform inventory components 

through existing data of existing conditions. Key findings reveal that extensive cultural 

landscape inventories do not exist; this inventory describes them as an accumulation of diverse 

environmental conditions resulting from human intervention. More importantly, cultural 

landscapes are places people want to be and where people comfortably interact with outdoor 

spaces. The inventory elements inform essential components to discuss in the following 

Analysis (2) chapter. The analysis of compared inventory components helps identify priority 

locations for intervention in the Action (3) chapter.   



 

1.1 LAND USE AND LAND COVER 
INTRODUCTION 

Land use and land cover directly relate to human interactions with the landscape. The land use 

and land cover present today are the outcomes of urbanization trends in the County’s historic 

land composition, such as topographic patterns, wetlands, and rivers. This section (1.1) explores 

the County’s topography, historic urbanization, natural and urban land cover, and impervious 

surfaces. Studying the County’s land use and land cover existing conditions through available 

data reveals how cultural preferences shaped the County’s landscape since early European 

settlement in the seventeenth century.  

 

The Land Use and Land Cover inventory reveals that urbanized landscapes dominate Middlesex 

County with pockets of preserved forests, farmland, and protected wetlands. The County’s 

topography, with high points in the south and low points along major waterbodies, defined 

ideal places for settlement. As the County’s industrial history progressed, settlements occurred 

in wetlands and other less suitable landscapes. This development resulted in altered hydrology 

and impervious surface conditions, which are still increasing to accommodate the growing 

demand for occupiable space for residential, commercial, and industrial activities.  

 

Figure 1.1: The Raritan River at New Brunswick Landing 

 
Source: CUES, Rutgers University. Photograph. 2020. 

  



 

Topography 

Middlesex County’s topography, demonstrated in elevational contours, results from a complex 

geomorphological history shaping the entire foundation of Middlesex County’s landscape 

shown in Map 1.1. (3) Middlesex County’s landforms began to take shape through land-forming, 

erosional, and depositional events nearly ten million years ago. (4) Over 2 million years ago, the 

ancient Pennsauken River valley from today’s Milltown to Plainsboro initially shaped the 

County’s southern landforms. More recent occurrences of glaciation created the landforms 

seen today, such as the glacial outwash plains in the northern section of the County, which 

diverted the original watercourse of the Raritan River and is responsible for its current 

placement. These processes contributed to the County’s soil types like the sandy, well-draining 

soils in the County’s southern coastal plain or the red shale, sandstone, and sedimentary rock, 

resulting in a more refined clay in the northern piedmont. (5,6) 

 

The Raritan River divides the County into northern and southern regions. The Raritan River’s 

riparian corridors contain distinct elevation changes that provide inspiring viewsheds, especially 

at the steepest locations in Highland Park, New Brunswick, and the Amboys, Figure 1.1. North 

of the Raritan River, the high elevations plateau between 80 and 100 feet above sea level in 

South Plainfield, Edison, Metuchen, and Piscataway, Map 1.1.  

 

In the county’s southern portion, landforms include stream terraces deposited by the Millstone 

Brook, Lawrence Brook, Ambrose Brook, and the South River. (7) These watercourses and their 

tributaries eroded the valleys. They formed slopes around notable high points like East 

Brunswick (140 feet above sea level) and Monroe Township near Gravel Hill (180 feet above sea 

level). The County’s highest land elevation occurs at the Sand Hills of South Brunswick, reaching 

over 220 feet above sea level. The Sand Hills occupy the western border between Middlesex 

and Somerset Counties. (8) 

 

Each landform provides a geological character that influences natural heritage composition 

as well as the cultural identity in Middlesex County. Places where topographic landforms affect 

everyday life occur at the many inspiring vistas. Topography lends character to various natural 

areas that offer passive recreational use. Topography supplies ideal landscapes for residential 

and commercial development and building structures. In addition, the topographic nature of 

Middlesex County shapes future environmental decisions regarding water management, 

watershed areas, wetlands, and ecological habitats. 

  



 

Map 1.1: Topography 

 
  

 

 



 

Urbanization History 

Middlesex County’s landscape has rapidly developed and urbanized over the last two and a half 

centuries (Figures 1.2-1.8. The progression of the County’s settlement shaped the current 

landscape and helps explain the development patterns throughout Middlesex County today. 

The pattern of rapid urbanization exemplifies the County’s role in American history and the 

progressive settlement along the entire East Coast.  

 

Early Settlement 

Settlements along the Raritan River, dating to sometime before 6000 B.C, began with Lenape 

Indigenous tribes. (9)  The Lenape lived off of the land, tended to the land, and gathered 

settlement cues from the evolving environmental patterns. (10) Two main Lenape tribes 

inhabited the area. One referred to themselves as the “Unami,” meaning “people down the 

river,” and the “Sacunk” tribe —meaning stream outlet. (11) The Unami Tribe lived along the 

Raritan River near the Green and Ambrose Brooks. During the wet seasons, the Lenape took 

refuge on higher lands throughout the Green Brook Valley. As evidenced by archeological finds, 

differing floodplain areas prove that indigenous people moved with rising water. However, 

European settlers of the 1600s drove these indigenous tribes westward and permanently 

altered land along the Raritan River for permanent settlement. (12) 

  

The area, now called Middlesex County, became a permanent European settlement and New 

Jersey County in 1683. The English controlled the land after clashes occurred between the 

Swedish, Dutch, and English. (13) In the early settlement history of Middlesex County, the area of 

Ambo Point, now known as Perth Amboy, gathered an influx of English, Scottish, and French 

immigrants looking for mercantile opportunities and religious freedom. This influx of people 

resulted in the city’s foundation, with settlers clearing 1,500 acres for homes, farmlands, and 

trading posts (Figure 1.2. (14) With the vast resources, prime location, and access to the 

waterways, these settlers believed that Ambo Point was the city to rival New York and could 

become the London of America. (15) 

 

  



 

By the early eighteenth century, the prime location established Middlesex County’s prominent 

presence within New Jersey. The Count’s proximity to New York City, Philadelphia, and the 

Raritan River defined it as a critical area for road and waterway infrastructure development and 

trading. Merchants regularly utilized these trade routes; this helped shape the settlement along 

the Raritan River and formed present-day New Brunswick. By 1730, the city of New Brunswick 

became the second royally chartered city in Middlesex County after Perth Amboy (chartered in 

1718). (16) New Brunswick’s status began to pull traffic away from Perth Amboy. Merchant 

vessels continued upstream towards New Brunswick City rather than unloading at the coastal 

harbor. The movement and settlement inland also expanded the extent of the County’s 

agricultural land. (17) 
 

Figure 1.2: Urbanization in Middlesex County, 1784 

 
Source: Created by CUES, Rutgers University adaptation from I. Mills. A Map of Middlesex County [map]. 1784. “A Map of 

Middlesex County.” <MiddlesexCounty1784.jpg (4320×3836) (rutgers.edu)> (July 19, 2021). 

 



 

War Efforts, Economic Growth, and Planning 

After the Revolutionary War, agriculture and trade remained the cornerstones of Middlesex 

County’s economy. Much trading remained rooted in river travel along the Raritan River and 

later rail (Figure 1.3, green rail lines). In 1815, New Jersey adopted the first railroad act in the 

U.S., capitalizing on trade from the Raritan River. In 1820, the state established the New Jersey 

Delaware and Raritan Canal Company, with the resulting canal becoming one of the busiest 

canals in America. (18) Near the Lawrence Brooke, a tributary to the Raritan River, farmers began 

to condense settlement around a gristmill used for processing grain, laying the groundwork for 

the Borough of Milltown (incorporated 1889). By 1843, one of the first rubber manufacturers in 

the U.S., the Meyer Rubber Company, established itself in Milltown, resulting in a sizeable 

economic boost. (19) This economic boost laid the foundation of change for the coming decades 

as wars in the areas erupted, such as the Civil War, and later World War I, and World War II. 

 

Figure 1.3: Urbanization in Middlesex County, 1861 

 
 

Source: Created by CUES, Rutgers University adaptation from H. F. Walling. Map of the County of Middlesex, New Jersey 

[map]. 1861. “Map of the County of Middlesex New Jersey”. <Middlesex County 1861 (rutgers.edu)> (July 19, 2021).  



 

During the Civil War (1861-1865), Middlesex County rapidly shifted from agricultural production 

to the industrial sector, boosting New Jersey’s economy. (20) Industrial prevalence continued 

after the war’s end, with company towns establishing along with the County’s trade networks. 

The General Incorporation by Election Act (1878) allowed inhabitants of a city (embracing an 

area less than four square miles, a population not exceeding five thousand people, and 

property boundaries selected and signed by those owning at least one-tenth in value of the 

taxable real estate) to become a political body and incorporate into an official municipality 

through the election process. (21) One such town grew so large that it seceded from East 

Brunswick, becoming the incorporated Borough of Helmetta (1888). This burgeoning industrial 

center was attractive to immigrants. A similar scenario led to the creation of Dunellen 

(referendum 1886, incorporated 1914) and Sayreville (1876, incorporated 1920).  

 

Figure 1.4: Urbanization in Middlesex County, 1872 

  

Source: Created by CUES, Rutgers University adaptation from Topographical Map of Middlesex Co. New Jersey [map]. 1872. 1 

inch to ½ mile. “Topographical Map of Middlesex Co. New Jersey.” < MiddlesexCo_1872.jpg (3330×2208) (rutgers.edu)> (July 

19, 2021). 

 



 

Economic prosperity centered around industrial production and commercial services replaced 

agrarian landscapes. In 1886, Johnson and Johnson settled in New Brunswick. The company 

eventually became a leading force in the medical practice. In the same region, Bristol-Myers 

Squibb Company became the largest penicillin plant in the world. (22) These anchor companies 

brought economic opportunity and created desirable places for community settlement. 

Companies like Johnson and Johnson played a prominent role in New Brunswick and later aided 

in revitalizing its downtown area, further increasing its desirability. (23)  

 

Prosperity and governance grew in other County Boroughs outside of the cities. In 1917, 

powered by the League of Municipalities, a newly established Home Rule Act aided municipal 

power growth beyond previous limitations. (24) This Act awarded municipalities broader 

governmental power to enact ordinances and regulations. (25)  The Home Rule Act allowed 

municipalities to make even more pressing decisions independently from one another to 

endorse rules and regulations that shaped and continue to alter Middlesex County’s landscape.  

 

To combat regional-scale planning necessities, the Regional Planning Committee (RPA), created 

in 1922, planned to develop areas surrounding New York on a regional scale with a 

transportation and housing focus. (26) This was the first effort focused on regional-scale planning 

instead of individual cities, paving the way for future regional-scale planning. (27) Planning 

efforts continued with great force in all planning sectors.  

 

In 1924, the U.S. Post Office leased out forty-seven acres from a local farmer, John Hadley, 

which drastically transformed the land. The acreage became Hadley Airfield, a transcontinental 

airfield. (28) Today, the airfield known as the Hadley Center and the surrounding area became 

the Borough of South Plainfield. (29)  

 

War efforts dramatically influenced Middlesex County’s landscape and cultural heritage. As 

WWI erupted, the area’s industry played a significant role in the war efforts, causing Middlesex 

County’s economy to soar. The Gillespie Shell Loading Plant in Sayreville became the largest in 

the world at the time, providing artillery shells for the war. There was also the Raritan Arsenal, 

which served as a critical facility for the U.S. Army. Additionally, with the advent of WWII, Camp 

Kilmer became one of the most important administrative centers in the U.S. military effort, with 

over 2.5 million troops and later a multitude of Hungarian refugees. (30) These areas exist in 

Piscataway and Edison Townships, which remain prime settlement locations within the County. 

 

  



 

Figure 1.5: Urbanization in Middlesex County, 1947 

 
Source: Created by CUES, Rutgers University adaptation from H. R. Fleming. Map of Middlesex County New Jersey [map]. 

1947. “Map of Middlesex County New Jersey”. < MiddlesexCounty_1947.jpg (3000×3222) (rutgers.edu)> (July 19, 2021).  

 

 

Suburbia 

After WWII, suburbanization expanded throughout the United States. New Jersey became the 

suburban landscape surrounding New York City and Philadelphia. The South links to Mercer 

County and Philadelphia, while the North closely relates to New York City. Many factors 

contributed to suburbia’s growth, including funding sources for residents and home 

development.  

 

  



 

The G.I. Bill of Rights (1944) established an influential funding source for suburbanization by 

awarding loans to veterans who returned from the war. (31) The G.I. Bill helped shape the post-

war era American landscapes, allowing veterans to enter the middle class, gain education, and 

buy homes. At the same time, redlining practices kept minority groups from buying suburban 

dwellings. Houses were in short supply in America during the suburbanization period, but New 

Jersey and the County’s open lands provided ideal landscapes for suburban development. (32)  

 

Highway infrastructure skyrocketed the thriving spread of suburban communities by allowing 

people to travel autonomously for work, shopping, and leisure activities. U.S. Route 1 and 

Route 22 became early arteries adorned with strip malls and served as an extension of the new 

suburbs. (33) The advent of the Garden State Parkway (1946 beginning phase) created a scenic 

route for people to travel from New York to the New Jersey shore. (34) The New Jersey Turnpike 

(1951) allowed people to travel throughout the entire state (and County) from northeast to 

southwest. (35) Both highways intersected in Woodbridge and added to the County’s growing 

development by providing further access than rail and river travel.  

 

At this point, the east and west regions of the County were accessible by highway, with several 

significant roadways intersecting through Middlesex County. The Highway Act, signed into law 

in 1956, authorized 41,000 miles of highway construction in the U.S., creating even more 

highway connections throughout the state. (36) Figure 1.5, compared with Figure 1.6, highlights 

the addition to the transportation network with added transportation networks crossing 

Middlesex County’s landscapes (red) and associated settlement expansion (dark gray). 

Highways like U.S Route 1-9, the Garden State Parkway, U.S. Route 130, and U.S Route 18, and 

the unbound travel by autonomous vehicles allowed people to travel throughout the County 

and State rendering New York City and Philadelphia even more accessible from rural areas.  

 

During the latter half of the twentieth century, manufacturing slowed in Middlesex County. 

Industrial production trends shifted towards research and development, financial districts, and 

pharmaceutical and service industries. Middlesex County industries continue to include 

hospitals, campuses, and research facilities. However, the markets shifted from heavy industry 

dominating the economic sector was not the only consumption trend changing. The cultural 

preference for shopping malls and convenience shopping increased as people moved further 

from the cities and into the suburbs.  

 

 

  



 

Figure 1.6: Urbanization in Middlesex County, 1953 

 
Source: Created by CUES, Rutgers University adaptation from H. R. Fleming. Map of Middlesex County New Jersey [map]. 

1953. “Map of Middlesex County New Jersey”. < MiddlesexCo1954.gif (2435×2564) (rutgers.edu)> (July 19, 2021).  

 

 

Shopping trends shifted to condensed shopping experiences in shopping malls. The Menlo Park 

Mall, Edison (1959) was one of the first malls in Middlesex County to replace downtown and 

city shopping. (37) The Brunswick Square Mall (1970) followed suit as a hub within what was 

once a rural landscape. The mall replaced the Ostroski Farm on Rues Lane through a sale to the 

Macy’s Corporation for $845,000 ($5.7 million at today’s cost). (38) The Woodbridge Center 

(1971) became the next big mall, the largest two-level enclosed shopping mall in the East with 

1,500,000 square feet of retail space. (39) Malls such as these drew more people to Middlesex 

County, encouraging increased development and settlement in these areas. Today, the three 

malls remain staple shopping centers. These centers lie in some of the County’s most car-

centric and urbanized regions, rendering pedestrian accessibility difficult today.  

 

  



 

Figure 1.7: Urbanization in Middlesex County, 1986 

 
Source: Created by CUES, Rutgers University adaptation from NJDEP Bureau of GIS. (1998). Land Use/Land Cover of 

New Jersey 1986 [Data Set]. NJ Dept. of Environmental Protection Bureau of GIS. Retrieved December 13, 2021 

from, https://njogis-newjersey.opendata.arcgis.com/documents/njdep::land-use-land-cover-of-new-jersey-1986-

download/about 

 

The twentieth century included many land-use changes from natural to urban land as the 

County experienced a shift from industrial production dominance to pharmaceuticals, research, 

and commercial services. Downtown center dominance shifted to strip mall shopping centers 

anchored by major highways. Middlesex County’s landscape and commercial trends directly 

resulted from economic transformation throughout the County. The County’s developmental 

history informs about the land uses currently occupying the County today, Figure 1.8. Cultural 

preferences and needs for developable land shaped the County’s natural and agricultural lands, 

suburban development, downtown centers, highways, and more. The following inventory 

sections examine the County’s landscape character as it stands today, shaped and transformed 

through the County’s urbanization history by studying the land use and land covers in 1986 and 

2015. 

 

https://njogis-newjersey.opendata.arcgis.com/documents/njdep::land-use-land-cover-of-new-jersey-1986-download/about
https://njogis-newjersey.opendata.arcgis.com/documents/njdep::land-use-land-cover-of-new-jersey-1986-download/about


 

Figure 1.8: Urbanization in Middlesex County, 2015 

 

Source: Created by CUES, Rutgers University adaptation from NJDEP Bureau of GIS. (2019, January 28). Land use/land cover of 

New Jersey 2015. NJGIN Open Data. Retrieved December 15, 2021, from https://njogis-

newjersey.opendata.arcgis.com/documents/njdep::land-use-land-cover-of-new-jersey-2015-download/about 

  

https://njogis-newjersey.opendata.arcgis.com/documents/njdep::land-use-land-cover-of-new-jersey-2015-download/about
https://njogis-newjersey.opendata.arcgis.com/documents/njdep::land-use-land-cover-of-new-jersey-2015-download/about


 

2015 Land Use Land Cover 

The County’s urbanization history illustrates the important role development and industrial 

progression played in the natural land loss of urban land. Middlesex County’s land use and 

cover expose natural and urban or built land compositions. Land Use Land Cover (LULC) data 

allows the research team to compare urbanization trends and natural land cover losses over 

time through existing New Jersey Department of Environmental Protection (NJDEP) data. Land 

uses and covers classification level 1 information includes five primary types: urban, forest, 

wetland, agriculture, and barren land. This level 1 information (2015 most current data) locates 

and provides base acreage for further analysis through Geographic Information System (GIS) 

processing. Table 1.1 lists the overall acreage of each level 1 category, Map 1.2, compared with 

1986 LULC, Map 1.3, acreage expressing the percent gain or loss over time.  

 

 

Table 1.1: 1986 and 2015 Land Use Land Cover Types and Acreage 

Type  

(Level 1) 

1986 Acres Percent of 

Total 

Acres 

1986 

2015 Acres Percent of 

Total Acres 

2015 

Total Acres 

Difference 

1986-2015 

Percent 

Change 

from 

1986 to 

2015 

Urban 95,576 48% 123,534 60.4% +27,958 +29% 

Forest 28,895 15% 25,486 12.5% -3,409 -12% 

Wetland 39,994 20% 40,772 20.0% +778** +2%** 

Agriculture 26,261 13% 10,907 5.3% -15,354 -58% 

Barren 6,829 3% 3,884 1.89% -2,945 -43% 

Total 197,555* 100% 204,533* 100%   

Source: NJDEP, Land Use Land Cover 2015 and 1986, ESRI GIS Field Calculator acres 

PCS: NAD 1983 State Plane New Jersey FIPS 2900 Feet 

* * Total acreage calculation derived from GIS data. Discrepancies in total acreage from 1986-2015 by 6,978 acres.  

**Compared with Map 1.4, GIS processing shows wetland location loss to the urbanization of 9,594 acres since 1986.  

 

  



 

Map 1.2: 2015 Land Use Land Cover

 

 

 



 

Urban land predominantly comprises Middlesex County’s land uses and covers (60 percent), 

Table 1.1. The NJDEP classifies “urban (or built-up) land as an intensive landscape altered by 

humans.” (40) Urban land uses include all types of developed land, such as urban cities, 

suburban neighborhoods, recreational land, and roadways. (41) The greatest urban land area 

concentration occurs in the county's northern half, where there are smaller and fewer 

contiguous forests, wetlands, and agricultural parcels shown in Map 1.2.  

 

NJDEP classifies agricultural land as farmland, orchards, vineyards, horticultural areas, pastures, 

and nurseries. (42)  Agricultural lands are essential to the County’s cultural identity. Farmland 

either holds preservation status or has preservation potential. More extensive tracts and more 

acres of agricultural land exist in the county’s southern half, likely due to the soils and the reach 

of urban land, Figures 1.5-1.8. Few agricultural parcels exist today north of the Raritan River. 

 

Barren land includes both natural land and results from human activity. Barren lands include 

lands “characterized by thin soil, sand or rocks and a lack of vegetative covers such as beaches 

and rock faces. Results of human activities include extraction mining operations, landfills, and 

other disposal sites.” (43) Various barren lands occupy the landscape County-wide. The largest 

parcels and concentrations occur along the Raritan River and Raritan Bay which lend to the 

historical practices of dumping and artificially filling wetlands. (44) The County-owned landfill 

resides in East Brunswick near the Raritan River.  

 

Forest land cover consists of non-developed upland forests. Forest land cover in this map does 

not include street trees or forested swamps that include designated wetlands. The southern 

County consists more widely of forest cover while only small, scattered forested areas occur in 

the North. The smaller northern forests lie adjacent to riparian corridors of the Bound Brook, 

Woodbridge Creek, the Ambrose Brook, wetlands within the Peter J. Barnes III Wildlife Preserve 

in Edison, and the Rutgers Ecological Preserve in Piscataway. Like farmland, upland forests exist 

in preserved open space or areas at risk of development throughout the northern and southern 

regions.  

 

Wetland land cover extensively covers the non-urban southern half of the County. Wetlands 

include terrestrial wetlands such as tidal marshes, emergent freshwater wetlands, and swamps 

(forested wetlands). Wetland cover is greater than forest cover in the county’s southern and 

northern parts. The south wetlands occupy large portions of Old Bridge, Monroe, and 

Plainsboro, while the Raritan River’s southern edge contains vast wetland cover in Sayreville 

and South River. In the north, the land along the Raritan River in Edison and Woodbridge 

includes a significant stretch of wetlands. Preservation rules apply to delineated wetlands. 



 

The Land use Land Cover inventory reveals potential areas of concern surrounding the higher 

concentrations of urban land and areas lacking sufficient natural land cover essential to 

providing valuable ecosystem services. Land Use and Land Cover provide the primary 

investigatory step to decipher the environmental impacts of land use distribution. These 

findings inform potential action locations across the County, such as green infrastructure 

implementations like rain gardens or restoration activities.  

 

 Map 1.3: 1986 Land Use Land Cover  

  

 

 



 

Wetlands and Waterbodies 

The legal definition of wetlands includes “areas that are inundated or saturated by surface or 

groundwater at a frequency and duration sufficient to support, and that under normal 

circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil 

conditions.” (45) Wetlands allow for the continuance of invaluable ecosystem services such as 

water quality protection (like drinking water), floodwater storage, erosion control, and 

recreation. The Land Use and Land Cover inventory revealed that wetlands cover roughly 

40,772 acres (20 percent) of Middlesex County’s landscape (variance of 39 acres compared to 

Table 1.2 due to different dataset resources). 

 

Wetlands’ adjacent land influences can harm their function by degrading or destroying them. 

Thus, wetlands and adjoining areas have specific protections placed on them through the Clean 

Water Act (Section 404, 1972) and state-level protections through the NJDEP Freshwater 

Wetland Protection Act (FWPA).  

 

Between 1986 and 2015, mapped wetland loss, Map 1.4, reveals 9,594 acres (23 percent 

change) converted to urban land in Middlesex County due to developmental pressures (note 

that this number does not offset wetland construction projects likely responsible for the overall 

two percent gain in Table 1.1). (46) Wetland change trends most notably occurred along the 

county’s western half in the northwest region in Dunellen down to the southwest in South 

Brunswick. The loss happened along the wetland fringes at the Raritan River and in the wetland 

landscapes of the southeast in Old Bridge and Monroe.  

 

Table 1.2: Wetland Type Acreage 

Type Acres Percent of Total  

Estuarine and Marine Deepwater 3,376 8.3% 

Estuarine and Marine Wetland 4,438 10.9% 

Freshwater Emergent Wetland 2,558 6.3% 

Freshwater Forested/Shrub Wetland 25,892 63.6% 

Freshwater Pond 1,242 3.0% 

Freshwater Lake 1,223 3.0% 

Freshwater Riverine 1,958 4.8% 

Other 47 .1% 

Total  40,733* 100% 

Source: National Wetland Inventory (NWI), ESRI GIS Field Calculator acres, 2021. 

PCS: NAD 1983 State Plane New Jersey FIPS 2900 Feet 

* * Total acreage calculation derived from GIS data shows a 39-acre variance from the NJDEP Land Use Land Cover data.  

 



 

Map 1.4: Wetlands and Waterbodies

  

 

 



 

The most prevalent wetland type throughout Middlesex County includes freshwater 

forested/shrub wetlands dominated by woody plants, Map 1.4. Freshwater forested/shrub 

wetlands encompass freshwater swamps and floodplain forests. These wetlands provide vital 

ecosystem services such as flood risk reduction, soil-water infiltration, water retention, carbon 

storage, filtration of pollutants that cause eutrophication (negative impacts of excessive 

nutrients) in adjacent waterbodies and provide valuable habitats for biodiverse flora and fauna. 

(47) The southern portion of Middlesex County contains the highest concentrations of 

freshwater forested/shrub wetlands. Localized areas lacking freshwater forested/shrub 

wetlands hold a greater risk of flooding, drought, eutrophication, and biodiversity loss. 

 

Figure 1.9: Freshwater Forested/Shrub Wetland in South Brunswick 

 
Source: CUES, Rutgers University. Photograph. 2021.   



 

Estuarine and marine wetlands include the County’s tidally influenced, coastal, and brackish 

wetlands. They provide coastal flood protection and invaluable habitat for aquatic, terrestrial, 

and avian wildlife. Wildlife requires estuarine and marine wetland locations for nesting, 

foraging, and migration. (48)  In Middlesex County, estuarine and marine wetlands occur along 

the Raritan River, South River, Cheesequake Creek, tributaries of the Arthur Kill in Woodbridge, 

and along the Rahway River in Carteret, Map 1.4. (49)  Projected sea-level rise (discussed in 

Section 1.3) and storm surges amplified by climate change threaten these areas. (50, 51)   

 

Wetlands include waterbodies with shared protection under the Clean Water Act. (52)  

Waterbody categories include estuarine and marine deep water, freshwater (riverine, ponds, 

and lakes), and category one (C1) streams. Brackish estuarine and marine saltwater bodies in 

Middlesex County occur mainly in the Raritan River and creeks that connect directly to the 

Arthur Kill and Raritan Bay, Map 1.4. They provide economic value through tourism, fisheries, 

and recreational activities. They are also irreplaceable natural habitats for migratory birds and 

critical bird spawning locations. (53)  

 

Figure 1.10: Freshwater Pond in Edison 

 
Source: CUES, Rutgers University. Photograph. 2021. 

  



 

Freshwater waterbodies such as ponds, lakes, and riverine systems are valuable habitats for 

aquatic and terrestrial wildlife and great recreational areas. These waterbodies provide 

ecosystem services such as water storage. Category one streams include “outstanding natural 

resource waters,” like habitat and drinking water, designated by the NJDEP. C1 streams have a 

monitored 300-feet buffer protected from development under the Flood Hazard Control Act. 

These wetlands and buffers operate as essential habitats for endangered and threatened 

species such as the wood turtle and shortnose sturgeon. (54) 

 

Figure 1.11: Adult Wood Turtle in New Jersey 

 
Source: U. S. Fish and Wildlife Service- Northeast Region. (2010). Adult Wood turtle in hand at Great Swamp National Wildlife 

Refuge. Wikimedia Commons. photograph, Wikimedia Commons. 

https://commons.wikimedia.org/wiki/File:Adult_Wood_turtle_in_hand_at_Great_Swamp_National_Wildlife_Refuge_(676204

1173).jpg  

 

The County’s wetland types provide invaluable water management ecosystem services. 

Wetland locations compared with development patterns or impervious surfaces can outline 

areas needing mitigation to reduce potential landscape threats of sea-level rise, climate 

change, and over-development resulting in flooding, habitat loss, and habitat degradation. 

The Analysis chapter explores the locations of impervious surfaces concerning the County’s 

wetlands.  



 

Watershed Management Areas  

“A watershed is the area of land that drains into a body of water such as a river, lake, stream or 

bay,” landforms define watershed boundaries. (55) There are four Watershed Management 

Areas (WMA) that transect Middlesex County’s landscape: (1) Arthur Kill, (2) Lower Raritan, 

South River, and Lawrence (Lower Raritan), (3) Millstone, and (4) Monmouth, Map 1.4. All 

WMAs cross the County’s border into neighboring counties, exemplifying the necessity for 

regional environmental planning. WMAs do not follow political boundaries; therefore, 

management and stewardship of water quality and storage are a shared responsibility among 

neighboring municipalities and counties. (56) Sub-watershed units break down the four 

watershed management areas into local-scale, smaller units known as HUC-14 or hydrologic 

unit code 14, shown in Map 1.5. 

 

Table 1.3: Watershed Management Area acreage within Middlesex County 

Watershed Management Area Acres in Middlesex County Percent of Total  

Arthur Kill 23,020 11.3% 

Lower Raritan, South River, and 

Lawrence  

128,747 63.5% 

Millstone 42,678 21.1% 

Monmouth 8,415 4.1% 

Total 202,860* 100% 

Source: NJDEP, Watershed Management Areas (WMAs), 2019 ESRI GIS, Area (ac) Field Calculator,  

PCS: NAD 1983 State Plane New Jersey FIPS 2900 Feet 

* Total acreage calculation derived from GIS data.   



 

Map 1.5: Watershed Management Areas

 

 

 



 

The Arthur Kill watershed encompasses the Northeast region of the County, feeding the 

Rahway River and the Woodbridge Creek ending at the Arthur Kill. Carteret and sections of 

Perth Amboy, Woodbridge, Edison, and Metuchen contribute to the Arthur Kill watershed. 

Parts of Union and Essex counties also contribute to the Arthur Kill watershed. 

 

The Lower Raritan, South River, and Lawrence watershed management area (Lower Raritan) 

covers over 60 percent of the County’s landscape (Table 1.3). The Lower Raritan encompasses 

16 municipalities and the majority of secondary and tertiary watercourses in the County leading 

to the Raritan River. Parts of Union, Somerset, and Monmouth counties share the Lower 

Raritan. Solidifying the importance that water management tools through watershed 

management areas directly influence the water quality and water storage capabilities within 

Middlesex County. (57)   

 

The Millstone watershed includes the Millstone River and its associated tributaries in the 

Southern portion of the County across Plainsboro, Cranbury, and parts of Monroe and North 

Brunswick Townships. The Millstone WMA collects water from Somerset, Mercer, Hunterdon, 

and Monmouth Counties portions.  

 

The Monmouth WMA extends into a small portion of the County’s coastal zone through the 

Cheesequake region flowing into the Raritan Bay. (58) Parts of the City of South Amboy, Borough 

of Sayreville, and Old Bridge Township feed water into the Monmouth WMA. The Monmouth 

WMA is primarily in Monmouth County. 

 

Development and urban land use changes within each watershed replace vegetation and 

permeable land with impervious surfaces. This replacement permanently alters water flow, 

infiltration rates, and water quality. (59) Increased urbanization and impervious surfaces in 

conjunction with reduced naturalized lands can negatively impact the function of the 

watershed by increasing pollutants, volume, and velocity of water from the watershed entering 

local rivers and streams while reducing water storage capabilities. This subsequently creates 

more frequent flash flooding events, amplifies flooding intensity, increases water restrictions in 

summer months, and decreases water quality. It is essential to monitor and plan development 

in each WMA appropriately to reduce stormwater runoff entering waterways and increase 

water infiltration and storage potential.  

  



 

Major Urbanized Land Use 

Middlesex County’s location and proximity to significant waterways have created an ideal place 

for settlement and development. Widespread development and urbanization, which vary in 

type across the landscape, occurred from the County’s perfect location. Urban land use, Map 

1.2, further divides into detailed Urban categories as defined by NJDEP, Map 1.6. Level 1 Urban 

land (also known as Urban or Built-Up Land) “is characterized by intensive land use where 

human activities have altered the landscape.” (60) Level 2 Urban land includes 

commercial/services, industrial, and high, medium, and low-density residential. (61)   

 

Urban areas include places where human activity occurs more widely, influencing the 

experiences, demographics, and structure of both communities and the landscapes they 

encompass. It is essential to understand the composition and locate urban land uses to know 

how various actions apply to different landscapes.  

 

Table 1.4: Major Urbanized Land Use Types and Acreage 

Type Acres Percent of Total 

Industrial 12,722 14% 

Commercial / Services 12,967 14% 

High-Density Residential 15,466 17% 

Medium-Density Residential 37,369 40% 

Low-Density Residential 14,846 16% 

Total 93,370 100% 

Source: NJDEP, Land Use Land Cover 2015, ESRI GIS Field Calculator acres 

PCS: NAD 1983 State Plane New Jersey FIPS 2900 Feet 

 

 

  



 

Map 1.6: Major Urbanized Land Use

  

 

 



 

Commercial services (red) locate the retail centers within each municipality. Commercial 

services include a wide variety of uses such as Central Business Districts (CBD), commercial strip 

development, isolated goods and services, isolated office buildings, shopping centers, hotels, 

educational and health institutes, government centers, and more. The commercial centers 

often anchor the major roadways seen throughout the County.  

 

The larger cities in Middlesex County, Perth Amboy and New Brunswick, are predominately 

commercial services-based, with high-density residential dwellings surrounded by industrial 

land. Industrial land use includes light and heavy industry, which are “comprised of land uses 

where manufacturing, assembly or processing of products takes place.” (62) This includes 

warehouses (light) and refineries (heavy). (63) Industrial land use surrounds the city’s residential 

areas, typically along the waterfront (seen in Perth Amboy and the more densely populated 

Borough of Carteret). Industrial areas are not only along the waterfront but also adjacent to the 

regional transit corridors along Route 287, Piscataway; along Interstate-95 and the waterfront, 

Carteret, and Perth Amboy; along U.S. Route 1 in New Brunswick, North Brunswick, and South 

Brunswick; in Dunellen and Middlesex along Route 28; and along Interstate-95 near Jamesburg 

and Cranbury.  

 

Residential land use is the most widespread across the County (yellow-orange gradient). Low-

density residential is comprised of “single-unit residential neighborhoods with areas greater 

than half-acre up to and including one-acre lots.” (64) Medium Density Residential (Single Unit) is 

“comprised of residential urban and suburban neighborhoods greater than an eighth-acre and 

up to and including half-acre lots,” and high-density residential is “single-unit residential areas 

of more than five dwellings per acre, often found in densely populated urban areas.” (65) In 

Middlesex County, medium and high-density residential land uses are clustered around major 

roadways.  

 

Low-density residential is in more of the County’s southern regions and concentrated in the 

northern County in Edison, Woodbridge, Piscataway, and Middlesex. Southern areas have 

utilized cluster zoning techniques to focus on residential development, avoiding the destruction 

of rural and natural landscapes. Due to suburban sprawl, medium-density residential land most 

widely spreads throughout the County. High-density residential dwellings occur in cities 

adjacent to major roadways and transportation networks. It is essential to monitor the spread 

of residential development as it has replaced ecological habitats and former farmland.  

 

  



 

The differentiation of urban land uses by type defines the character of the built landscape and 

reveals opportunities for improvements and environmental mitigation. Intervention-based 

approaches, such as policies and initiatives, will vary based on landscape types. Examples 

include industrial buildings, commercial warehouses, large office parks, etc., which will require 

different interventions compared to low-density residential housing. Accordingly, the positive 

impact of a large building (ex, warehouse or high-density residential buildings) adopting a green 

infrastructure initiative (ex, green roof or solar array) will be much more significant than a small 

private home. Therefore, it is essential to consider the variation within urban land use, as each 

major type will require different considerations. Further analysis will inform actions that 

positively impact the community, such as enhancements to energy utilization, stormwater 

management, landscape connections, and other opportunities for ecosystem service 

improvements.  

  



 

Change in Commercial Areas 

The rapid growth of Middlesex County’s commercially zoned land occurred in a short period (29 

years). Between 1986 and 2015, commercially zoned land expansion reached an additional 

1,192 acres (+10 percent). (66) From 1986 to 2015, commercial land expansion shows that the 

demand for more commercial commerce continues today since newly developing residential 

communities will need local commercial services.  

 

Commercial growth between 1986 and 2015 predominately occurred along major roadways, 

including U.S. Route 287, U.S. Route 1, and U.S. Route 130. Expansion of commercial land use 

occurs throughout the County across all highways. Development happens on County and State 

roads. An example includes commercial growth on County Road 604 (Oak Tree Road, Edison). 

Commercial land use expansion patterns occur in larger clusters in the agricultural, wetland, 

and forested areas in the south (compared to 1986 LULC Map 1.3), likely due to residents’ 

cultural preferences for suburban and rural residential landscapes creating a demand for more 

commercial areas. Expansion reveals how culture imprints itself on the landscape through land 

use changes expressing desired trends.  

 

The land use comparison raises questions about commercial land’s visual character, design and 

maintenance standards, and environmental impacts. The retail growth trend helps identify an 

expansion trend which highlights potential uses for underutilized and abandoned commercial 

properties. This information confirms commercial property growth, expressing the importance 

of incorporating ecological best management practices and culturally relevant design in 

planned development and redevelopment projects.  

 

 Table 1.5: Commercial/Services Acreage by Year 

Type Year Acres 

Commercial/Services 1986 11,500 

Commercial/Services 2015 12,692 

Total Change 29 Years 1,192 

Source: NJDEP, Land Use Land Cover 2015, ESRI GIS Area (ac) Field Calculator,  

PCS: NAD 1983 State Plane New Jersey FIPS 2900 Feet 

  



 

Map 1.7: Change in Commercial Areas

  

 

 



 

Impervious Surfaces 

Impervious surfaces accompany urbanization in the form of building structures, paved parking 

lots, sidewalks, and more. The Land Use Land Cover inventory revealed that Middlesex County’s 

landscape is 60 percent urban. At the same time, this section explores the extent of impervious 

surfaces covering the County’s landscape based on NJDEP’s 2015 land use land cover 

impervious surface inventory.  

 

Impervious surfaces prevent surface water from infiltrating into the ground, reducing 

groundwater recharge and water storage capabilities. Water’s inability to permeate the soil 

increases water runoff volumes, causing intensified flooding. (67) In addition to the life-

threatening dangers of floods, impervious surfaces jeopardize water quality by facilitating the 

movement of harmful nonpoint source pollution (from a non-discernible source). Non-point 

source pollution enters local streams through surface runoff. (68) Stormwater runoff may contain 

nitrogen and phosphorus pollutants from fertilizers, pet, and yard waste. (69) Intensified floods 

can lead to non-point source pollution into low-lying areas such as floodplain forests and 

wetlands, harming these environments.  

 

Map 1.8 outlines the impervious surfaces across Middlesex County’s landscape, detailing the 

various types of impervious cover. The types include building footprints, roads, parking lots, and 

“other” impervious surfaces such as sidewalks, driveways, patios, and other surfaces of similar 

material (asphalt and concrete). (70, 71) Understanding the composition and type of impervious 

surfaces across Middlesex County informs the implications of urban development’s spread 

leading to priority areas for impervious surface replacement and removal through action 

implementation. 

 

Table 1.6: Impervious Surfaces (2015) Classes and Acreage 

Class Acres Percent of 

Total 

Percent of Total 

County 

Building 16,533 26% 8% 

Road 17,346 27% 9% 

Other: Parking lots and paved 

surfaces  

29,890 48% 15% 

Total 63,768 100% 32% 

Source: NJDEP, Land Use Land Cover 2015 Impervious Surface, ESRI GIS Area (ac) Field Calculator,  

PCS: NAD 1983 State Plane New Jersey FIPS 2900 Feet 

  

  



 

Map 1.8: Impervious Surfaces 

 

 

 



 

The impervious surface types correlate closely with the Major Urban Land Cover shown in Map 

1.6. Smaller building footprints spread across the entirety of the County in residential and 

commercial areas, while large building footprints occupy industrial and commercial land uses. 

Interstate-95, U.S. Route 130, U.S. Route 1, and U.S. Route 287 corridors house many of the 

County’s larger building footprints, Map 1.8. Warehouse footprints and parking lots contribute 

to more prominent contiguous impervious surface coverage, Map 1.8.  

 

Large warehouses, residential dwellings, commercial structures, etc., increase water runoff 

rates. Dense, impervious surface cover contributes to rising temperatures and the urban heat 

island effect (see Map 1.16 Urban Heat Islands). Naturalized land management and 

preservation, along with porous materials throughout the landscape, will increase water 

infiltration rates, filter nonpoint source pollution before entering waterways, and help reduce 

rising temperatures to benefit human health and ecological communities.  

 

Figure 1.12: Commercial Parking Lot in East Brunswick 

 
Source: CUES, Rutgers University. Photograph. 2021. 

 

Middlesex County’s landscape contains 32 percent (63,768 acres) impervious surface cover 

across the entire landscape (2015), Table 1.6. Nearly half (48 percent) of the total impervious 

surfaces in the County include the type “other” surfaces. Parking lots, sidewalks, and patios 

form pieces of the County’s landscape and offer ideal locations for impervious surface 

improvements.   



 

Parking Lots by Size 

Parking lots are a significant contributor (48 percent of total impervious surfaces) to the 

excessive amount of impervious surface coverage across the County. Impervious materials such 

as asphalt or concrete typically comprise parking lot materials that range in size and color. 

Often darker in color, they cause higher surface temperatures. Parking lot size reduction and 

surface replacement with permeable materials can significantly reduce runoff and urban heat 

islands. Tactics to lessen the negative impacts of impervious surfaces include replacement with 

permeable materials and green infrastructure, overall size reduction, lighter coloring, or shade 

tree additions. Parking lots can even act as gathering places for events with added cultural 

benefits such as shaded environments and aesthetically pleasing outdoor spaces from the 

mentioned solutions.  

 

Categorizing parking lots by size helps visualize possible opportunities to reduce the negative 

impacts of impervious surfaces across the landscape. Large parking lots pose several 

challenges to stormwater management, wetland health, and urban heat islands with more 

surface area replacing permeable materials. Parking lots greater than one acre in size 

contribute 61 percent of the County’s “other” impervious surface class category. The larger 

parking lots exceeding one acre in size align with the larger building footprints along major 

roadways mentioned in the previous section, Map 1.6, Perth Amboy, Carteret, Piscataway, 

Woodbridge, Edison, South Plainfield, Middlesex, New Brunswick, South Amboy, South River, 

and Cranbury contain sections of parking lots greater than one-acre in size shown in Map 1.9.  

 

Table 1.7: Parking lots by size greater than 1 acre - 0.5 acres and total acreage 

Parking lot by size Acres Percent of All Other 

Greater than 1 acre 18,165 61% 

Between .5 and 1 acre 2,521 8.5% 

Less than .5 acres 9,204 30% 

All Other* 29,890 100% 

Source: NJDEP, Land Use Land Cover 2015 Impervious Surface, ESRI GIS Area (ac) Field Calculator,  

PCS: NAD 1983 State Plane New Jersey FIPS 2900 Feet 

*Total area calculated in GIS of entire “other” impervious surfaces land use category.  

  



 

Map 1.9: Parking Lots by Size 

 
  

 

 



 

LAND USE AND LAND COVER SUMMARY 

Middlesex County’s land use and land cover encompass multiple landscape features that 

explain the County’s development patterns seen today. The inventory of the County’s 

topography revealed that the Raritan River divides the County into northern and southern 

halves. Naturally, riparian corridors sit at the lowest elevations like the Raritan River or South 

River Edge below 20 feet above sea level. The Sand Hills of South Brunswick occupy the highest 

peak at over 220 feet above sea level. Urbanization typically favored the County’s low points 

along the major rivers and tributaries, evidenced by the County’s extensive industrial 

progression anchored in New Brunswick, on the Raritan River, and Perth Amboy on the Arthur 

Kill, Raritan River, and Raritan Bay.  

 

As a result of industrialization and development pressures from the surrounding cities, the 

landscape is roughly 60 percent urban with pockets of forest (approximately 13 percent), 

wetland (approximately 20 percent), and agricultural (approximately 5 percent) land uses. The 

coastal plain and northern piedmont physiographic regions split the County northeast to the 

southwest. Agricultural land, forests, and wetlands occupy the southern half of the County in 

the coastal plain, while urbanization more widely occurs in the northern piedmont with pockets 

of forests and wetlands. Barren land, including landfills and vacant land, occurs across the 

County, with the largest parcels adjacent to the Raritan River and Raritan Bay.  

 

As noted, wetlands occupy approximately 20 percent of the County’s landscape. More than half 

of the County’s wetlands include freshwater forested/shrub wetlands. Wetland loss in a 

comparison of mapped areas between 1986-2015 reveals 9,594 acres (23 percent) of natural 

wetland change likely due to developmental pressure (not accounting for wetland construction 

likely responsible for the overall two percent gain). The federal and state governments protect 

wetlands and waterbodies by providing valuable habitats for ecological life and invaluable 

ecosystem services. Wetlands offer valuable landscapes serving the entire watershed by 

storing, cleaning, and regulating groundwater stores, holding and filtering stormwater, and 

buffering coastal communities from storm surges. 

 

Nearly 60 percent of the County’s area contributes water to the Lower Raritan Watershed 

Management Area. The remaining three watersheds (Arthur Kill, Millstone, and Monmouth) 

encompass smaller portions of the southwest, southeast, and northeast. Land management 

practices and land use monitoring within watersheds significantly impact flood risk and water 

quality. 

 

  



 

The County’s urban landscapes include industrial, commercial/services, and residential land 

uses. Industrial patterns closely align with the major road corridors and waterfronts. Between 

1986 and 2015, commercial land includes an additional 1,192 acres (10 percent gain). 

Residential land uses inhabit nearly half of the County at 46 percent of the County’s total 

acreage.  

 

Impervious surface cover directly correlates to urban land use. Smaller building footprints 

sprawl across the County, while large building footprints exist in industrial and commercial 

areas. Parking lots also encompass many acres of the County’s landscape. These parking lots 

often accompany industrial land uses. 

 

Land Use and Land Cover represent humans’ historical impacts on the landscape. Car-centric 

suburban lifestyles favor large parking lots, single-unit residential homes, and even materials 

like asphalt that impact natural resources. Human impacts affect the ability of landscapes to 

capture stormwater, stabilize temperatures, and combat the adverse effects of climate 

change, providing essential ecosystem services to support a high quality of life. Best 

Management Practices (BMP) in the developed landscape become crucial to protect the 

surrounding natural environment and associated resources. 

  



 

1.2 NATURAL RESOURCES 
INTRODUCTION 

Natural resources include land, air, wildlife, water, biota, groundwater, and more. Natural 

resources and their environments offer beneficial ecosystem services for the surrounding 

human population. (72)  This section inventories the County’s natural resources; the analysis will 

include the benefits those resources provide to people, defined as ecosystem services. The 

broad definition of ecosystem services consists of the benefits people obtain from the 

ecosystem. (73) These benefits include provisioning services (provisions of food, fresh water, 

fuel, fiber, and other goods); regulating services (climate, water, and disease regulation); 

supporting services (soil formation, nutrient cycling, and support pollinators); and cultural 

services (education, aesthetic, cultural heritage, recreation, and tourism). (74)  Natural resources 

support ecosystem services as their potential directly relates to the quality of natural resources.  

 

The quality and quantity of local ecosystems benefit human health and wellbeing through the 

County’s natural resources and offer essential functions for the survival of wildlife and plant 

species. This section (1.2) discusses the components that compose Middlesex County’s natural 

ecosystems, including tree canopy cover, terrestrial habitats, rare plants, wildlife habitats, and 

groundwater recharge locations and rates to locate and understand the County’s natural 

resources.  

  



 

Tree Canopy Cover 

Tree canopy cover from shade trees is an essential ecosystem service. Tree canopies cool and 

regulate temperatures through shade and evapotranspiration, while shade trees absorb 

stormwater. (75) The tree canopy function helps mitigate urban heat island effects. The tree 

canopy from one shade tree can reduce surface temperatures by 20–45 degrees Fahrenheit in 

peak temperatures compared to unshaded surfaces. (76) Tree canopies have many benefits and 

help filter air pollutants such as carbon emissions, providing clean oxygen for residents. On 

average, one acre of new forest can sequester about 2.5 tons of carbon per year. (77) For 

perspective, on average, one person’s activities in the U.S. release 16 tons of carbon annually. 
(78) Carbon emissions from vehicles and building cooling or energy consumption amplify the 

heat index in urban heat islands by emitting carbon.  

 

Cultural preference favors tree canopy cover as it improves aesthetics, increases privacy, and 

provides screening to non-scenic land uses. (79) Increased property values often accompany 

parcels with greater tree canopy cover, while those with less can negatively impact property 

values. (80) According to the NJDEP NJ Forest Service, residential lots with shade trees can sell 

for 20 percent more than an unshaded lot. (81) Moreover, tree canopies foster local fauna 

habitat, further elevating ecological value. Overall, tree canopy cover improves residents’, 

visitor’s, and wildlife’s quality of life.  

 

Tree canopy cover density measurement values range from 0-100 percent. The density value 

correlates to the percent coverage of a 30 x 30-meter area (cell size in ArcGIS) inventoried by the 

U.S. Forest Service through aerial imagery (2016). ( 82) 

 

Figure 1.13: Scott’s Corner Conservation Area Dense Tree Canopy Cover, Plainsboro 

 

Source: CUES, Rutgers University. Photograph. 2020.   



 

Middlesex County’s tree canopy cover ranges from 0 percent density cover areas to over 85 

percent, Map 1.10. The greatest densities, over 65 percent, exist most prevalently south of the 

Raritan River. These densely covered areas contain the largest parcels of preserved natural land 

containing forests and swamps (forested wetlands). However, most of the County has less than 

24 percent tree canopy cover or the lowest density calculation category (exact percentage not 

available). This occurs in urbanized and developed lands even though they may contain small 

street trees or sparse spacing of remnant mature trees. (83) Perth Amboy, Carteret, and New 

Brunswick average under 24 percent cover (essentially no tree canopy cover). On a regional 

scale, most county urbanized areas contain tree canopy covering less than 24 percent.  
 

Discouraging increased development in and around preserved forested locations is vital to 

ensure future canopy cover and invaluable ecosystem services. Places where tree canopy 

cover appears lacking in urban areas provide primary focus sites for canopy cover 

improvement. In these urban areas, street tree planting initiatives become paramount, and 

open space acquisitions where more tree plantings can occur. A comparison with impervious 

surfaces in the Analysis chapter examines locations where low canopy cover compares with 

high development. 

  



 

Map 1.10: Tree Canopy Cover 

  

 

 



 

Terrestrial Macrohabitats and Physiographic Regions   

Two physiographic regions in New Jersey divide Middlesex County’s landscape. The piedmont 

to the north and the inner coastal plain to the south, Map 1.11. (84) Flatter, milder slopes 

encompass the inner coastal plain, while the piedmont contains rolling hills. (85) The key 

differences between the regions include geological and glacial histories. These histories 

influenced differing formations of soil types with agricultural favored soils in the south. Soil 

types support different plant communities, forest types, and wildlife. Each region contains 

unique, high-quality natural areas which support a locally exclusive natural and cultural 

identity.  

 

Vegetation communities define the County’s terrestrial habitats. Middlesex County’s terrestrial 

macrohabitat designations differ between physiographic regions, Map 1.11. (86) The most 

prominent macrohabitats within Middlesex County include central oak-pine forest, coastal plain 

swamp, northern swamp, and tidal marsh. The species assemblages in relatively pristine 

locations serve as reference ecosystems for more degraded areas to inform restoration and 

conservation actions. Furthermore, the terrestrial macrohabitats provide shelter, nesting areas, 

forage, and other resources that support native wildlife.  

 

Figure 1.14: Central Oak-Pine Forest at John A. Phillips Preserve, Old Bridge 

 

Source: CUES, Rutgers University. Photograph. 2020.   



 

Map 1.11: Terrestrial Macrohabitats & Physiographic Regions 

  

 

 



 

Mixed-upland oak species dominate Middlesex County’s central oak-pine forests, which host 

thousands of faunal species critical to local food webs. (87)  The central oak-pine forest is 

prevalent throughout the south, especially in the southeast. The central oak-pine vegetation in 

the inner coastal plain differs slightly from a similar forest type in the northern piedmont. In the 

piedmont, forest types within the central-oak pine encompass northeast interior dry-mesic oak 

forests, with several oak species. This forest contains shagbark and mockernut hickories, sugar 

and red maple, and black and yellow birch, Figure 1.15. (88) The Rutgers Ecological Preserve in 

Piscataway provides an example of the northeast interior dry-mesic oak forest type. Examples 

also include upland portions of Johnson Park in Piscataway and parts of Tingley Lane Park in 

Edison Township.  

 

Northern Atlantic Coastal Plain Hardwood Forests occupy a similar forest type in the inner 

coastal plain dominated by oaks but also include black birch, sassafras, American holly, and 

pitch pine, with heath shrubs in the ground layer, Figure 1.15. (89) Jamesburg Park, Frost Woods 

in East Brunswick, and the upland forests of Cheesequake State Park in Old Bridge offer 

examples of this forest type. 

 

Figure 1.15: Central Oak-Pine Forest Macrohabitats 

 
Source: CUES, Rutgers University. Photograph. 2021.  

(Left) Northeast Interior Dry-Mesic Oak Forest. (Right) Northern Atlantic Coastal Plain Hardwood Forest. 



 

Coastal plain swamps predominantly occur in the southern region. The dominant tree species 

include red maple, sweet gum, black gum, and lowland oaks. The dense understories include 

ferns, greenbrier, and wetland shrubs like sweet pepperbush, Figure 1.16. (90) Examples of this 

natural plant community occur in County-owned parks like John A. Phillips Preserve in Old 

Bridge and Shallow Brook Conservation Area in South Brunswick.  

 

Northern swamps occur only in the piedmont and include basins and seepage swamps. 

Historically, eastern hemlocks dominated these swamps. Currently, hardwoods such as red 

maple, American elm, pin oak, yellow birch, and understory vegetation like spicebush, ferns, 

and skunk cabbage dominate this landscape, Figure 1.16. (91) County-owned preserves include 

Pin Oak Forest in Woodbridge, Peter J. Barnes III Wildlife Preserve (formerly known as Dismal 

Swamp), and Edith Stevens Memorial Wildlife Preserve in Edison house northern swamp 

ecosystems.  

 

Figure 1.16: Coastal Plain and Northern Swamp 

 
Source: CUES, Rutgers University. Photograph. 2021.  

(Left) Coastal Plain Swamp; (Right) Northern Swamp. 

 

  



 

Saltmarsh cordgrass (Spartina spp.) dominates tidal marsh habitats. These cordgrasses depend 

on tidal influences and marsh accretion for survival. (92) The tidal marsh habitats primarily occur 

in the inner coastal plain region. Still, they strictly associate with tidally influenced coastal 

locations such as Woodbridge River Park in Woodbridge and Cheesequake State Park in Old 

Bridge, Figure 1.17. 

 

Figure 1.17: Tidal Marsh With Saltmarsh Cordgrass 

 
Source: CUES, Rutgers University. Photograph. 2021.  

 

Conservation priorities exist in the collection of Middlesex County’s ecologically diverse 

habitats. These habitats provide vital resources to all native flora and fauna, maintain the 

landscape’s natural heritage, and translate into cultural heritage. Each habitat functions to 

support thousands of native species while providing invaluable ecosystem services to local 

communities. Their presence, spatial distribution, and ecological attributes inform the focus on 

conservation and open space preservation. Habitat locations identify key transitional zones 

adjacent to developed land for future mitigation and restoration to prevent further ecological 

degradation through pollution and invasive species spread. 



 

Rare Plants 

Middlesex County’s rare and endangered plant species depend on natural habitat conservation 

and restoration for survival. The New Jersey Natural Heritage Program identified 112 rare and 

endangered native plant species with remnant naturally occurring populations in Middlesex 

County. (93) Limited to no mapping of rare plants exists for public use to protect the 112 rare 

species from the risk of exploitation.  

 

Middlesex County contains a rare and threatened terrestrial plant community known as rice 

cutgrass-marsh pepper coastal plain intermittent pond herbaceous vegetation, Figure 1.18. This 

community occurs in emergent wetland areas with little woody vegetation. They often occur in 

regions lacking degradation and Phragmites australis inundations, the invasive, common reed. 

Ecologically intact areas such as preservations likely host most of the County’s rare and 

endangered plant species. Due to management regimes, preservation protects the landscape 

from the most harmful human impacts and habitat degradation.  

 

Figure 1.18: Rice Cutgrass-Marshpepper Coastal Plain Rare Plant Community 

 
Source: CUES, Rutgers University. Photograph. 2021.  

Rare plant community, rice cutgrass-marsh pepper coastal plain intermittent pond herbaceous vegetation, which naturally 

occurs in Middlesex County. 

 

 



 

The rare plant species in Middlesex County provide valuable resources to their ecological 

communities, as each rare plant supports large complexes of food webs. For example, most 

rare flowering plants, such as yellow giant-hyssop and white milkweed, provide nectar for 

numerous pollinators, support species-specific larval hosting, and attract several predatory 

insects shown in Figure 1.19. Predatory insects benefit the ecosystem by stabilizing plant-

feeding insect populations. (94, 95)   

 

Figure 1.19: Rare Plant Examples Naturally Occurring In Middlesex County 

 
Sources: (Left) (Yellow giant-hyssop) Category: Agastache Foeniculum. Wikimedia Commons. (n.d.). Retrieved December 15, 

2021, from https://commons.wikimedia.org/wiki/Category:Agastache_foeniculum 

(Right) (White Milkweed) Eleanor. (2010). White or Red Ring Milkweed. Flickr. Retrieved December 15, 2021, from 

https://www.flickr.com/photos/wildflowersflorida/7149460925/.  

 

The state-threatened lowland loosestrife offers a unique example of habitat provisions as it 

provides floral oil for the mature melittid bees (Macropis spp.). (96) The melittid bee collects 

floral oil for its larvae in solitary nests and is a strict specialist of native loosestrife species, 

Figure 1.20. 

 

  



 

Figure 1.20: Rare plant lowland loosestrife (left) and a melittid bee extracting floral oil (right) 

 
Sources: lowland loosestrife. CUES Rutgers University. Photograph. 2021.; (melittid bee) Hampshire, G. (2014). Macropis 

species. Flickr. Retrieved December 15, 2021, from https://www.flickr.com/photos/gails_pictures/16068029098/.  

 

The critically endangered cuckoo bee (Epeoloides pilosula) acts as obligate kleptoparasites on 

the melittid bees. Meaning, that the cuckoo bee deliberately takes food (floral oil) from the 

melittid bee as it cannot collect loosestrife floral oil on its own but requires it for survival. (97)  

The endangered cuckoo bee’s population survival depends on the native loosestrifes and the 

melittid bee populations. Proper protection of rare plants prevents the local food web and 

biodiversity from dwindling. Protection can help rare and threatened populations grow and 

become more stable.  

 

Rare plants depend on the health of their surrounding ecosystems, as wildlife species depend 

on rare plants. Rare, threatened, or endangered species listing directly results from habitat 

degradation and loss. Essential tactics to conserve these habitats include strict habitat 

protection and zoning changes, further discussed in the Actions chapter. Landscape planting of 

rare species like the Eastern Redbud (Cercis canadensis) or Northern Blazing-star (Liatris 

scariosa var. novae-angliae) may help conserve rare plants. Still, the most effective method to 

support endangered species includes conserving their natural habitats. Endangered plants and 

wildlife species depend on human action for protection to support prolonged survival. 

  



 

Wildlife Habitats of Concern 

Middlesex County’s forests, meadows, wetlands, and waterbodies provide vital habitats for 

hundreds of native wildlife species. Several declining species populations occur in the County as 

threatened or endangered, Table 1.8a. Habitat destruction and environmental pollution 

resulting from land-use changes and development, in turn, cause wildlife endangerment. (98)  

 

The Division of Fish and Wildlife’s research program Connecting Habitats Across New Jersey 

(CHANJ) ranked natural habitats by wildlife species endangerment status, Map 1.12, Tables 8a 

and 8b. The County’s waterways and designated wetlands house the most critical wildlife 

habitats shown in Map 1.12. Wetlands and waterways function for protected species, while 

protection status reveals development pressure.  

 

Many of these habitats contain vernal pools, Map 1.12. Vernal pools have “ephemeral, shallow 

pools of water that occur in moist depressions in spring, often in undisturbed forested areas, 

and provide breeding locations for amphibians that they return to every year to host their 

offspring.” (99)  Described by the Freshwater Wetlands Protection Act (N.J.A.C. 7:7A-1.4), vernal 

pools and their surrounding land provide vitally essential habitats for the survival of several 

wildlife species. (100) 

 

Figure 1.21: Little Blue Heron, Species of Special Concern 

 

Source: Knight, R. (2010). Little Blue Heron (Egretta caerulea) (8079371905).jpg. Flickr. Photograph, Flickr. Retrieved May 24, 

2022, from https://www.flickr.com/photos/sussexbirder/8079371905/.   



 

Map 1.12: Wildlife Habitats of Concern 

 

 

 



 

Table 1.8a: Endangered Habitat and Wildlife Species Rank Definitions 

Rank Status Definition 

1 Specific Habitat 

Requirements 

Species-specific habitat patches that meet habitat-specific 

suitability requirements such as minimum size or core area 

criteria for endangered, threatened, or special concern 

wildlife species do not intersect with any confirmed 

occurrences of such species. Rank 1 habitat patches without 

documented occurrences are not necessarily absent of 

imperiled or special concern species. Patches with a lack of 

documented occurrences may not have been systematically 

surveyed. The Rank 1 designation provides a planning 

purpose, such as targeting areas for future wildlife surveys. 

2 Special Concern In NJ Species of special concern contain species-specific habitat 

patches containing one or more species occurrences. 

3 State Threatened NJ Species-specific patches containing one or more occurrences 

of State threatened species. 

4 State Endangered NJ Species-specific habitat patches with one or more occurrences 

of State endangered species. 

5 Federally-Listed as 

Threatened or Endangered 

Species-specific habitat patches containing one or more 

occurrences of wildlife listed as endangered and threatened 

under the Federal Endangered Species Act of 1973. 

Source: New Jersey Department of Environmental Protection, Division of Fish and Wildlife, (n.d). New Jersey Landscape 

Project Version 3.3: Wildlife Habitat mapping for community land-use planning and species conservation. Page 21. 

https://www.state.nj.us/dep/fgw/ensp/landscape/lp_report_3_3.pdf 

 

Figure 1.22: Endangered Pine Barrens Tree Frog 

 
Source: Gallagher, J. (2017). Pine Barrens Tree Frog - Hyla andersonii, Carolina Sandhills National Wildlife Refuge, McBee, 

South Carolina (37037472291).jpg. Flickr. Photograph, Flickr. Retrieved May 24, 2022, from 

https://www.flickr.com/photos/52450054@N04/37037472291/.  



 

Tidal creek and large river aquatic habitats support federally-listed (Rank 5) and state-

endangered (Rank 4) species shown in Map 1.12. The few remaining degraded tidal creeks in 

Woodbridge and Carteret—surrounded by development—provide habitats for the federally 

endangered shortnose sturgeon. (101) Only a few Rank 5 habitats occur in the County. (102) The 

federally protected Osprey inhabit coastal shores in the same municipalities and in proximity to 

abundant fish populations. (103) Surrounding urban land use and projected sea-level rise add 

stressors to these habitats. The management and future planning in these urban coastal zones 

hold the survival of these federally-listed species.  

 

Many New Jersey state-listed endangered species, such as the northern harrier, pied-billed 

grebe, and bald eagle, inhabit critical Rank 4 habitats in and along most of the County’s rivers, 

tributaries, and several wetland areas, Map 1.12, Table 8b. The endangered species 

classifications reveal immediate danger for species survival due to factors including habitat 

degradation and destruction. (104) Often, areas with the most endangered habitats occur in or 

near water, wetlands, and historically filled, polluted, modified, or degraded wetlands. (105) 

Losses or further degradation of these habitats will result in further population decline or 

species extinction. Paramount actions include conservation and restoration of these habitats. 

 

Much of the lower-ranking (3-1) habitat areas occur adjacent to the Ranks 4 and 5 habitats in 

marshes, swamps, and forests which often encompass vernal pools, Map 1.12. Vernal pools are 

vitally important locations for amphibians to reproduce and spawn, such as the threatened pine 

barren tree frog and the Fowler’s toad, Table 8b. (106) Reptiles, like the threatened wood turtle, 

and other terrestrial and avian species seasonally inhabit vernal pools. The ranked habitats and 

vernal pools support the natural wildlife diversity of Middlesex County. (107)  Modifications to or 

losses of habitat near or in these areas will result in a further population decline of sensitive 

wildlife species of concern in New Jersey. (108)  

 

 

 

  



 

Table 1.8b: Wildlife Species of Concern within Middlesex County 

Common Name Scientific Name Status 

American kestrel Falco sparverius State Threatened 

Bald eagle Haliaeetus leucocephalus State Endangered 

Black-crowned night heron Nyciticorax nycticorax State Threatened 

Black-throated green warbler Dendroica virens Special Concern 

Bobolink Dolichonyx oryzivorus State Threatened 

Brown thrasher Toxostoma rufum Special Concern 

Cattle egret Bubulcus ibis State Threatened 

Cliff swallow Petrochelidon pyrrhonota Special Concern 

Cooper’s hawk Accipiter cooperii Special Concern 

Eastern box turtle Terrapene carolina carolina Special Concern 

Fowler’s toad Anaxyrus fowleri Special Concern 

Glossy ibis Plegadis falcinellus Special Concern 

Great blue heron Ardea herodias Special Concern 

Hooded warbler Wilsonia citrina State Threatened 

Kentucky warbler Oporomis formosus Special Concern 

Least bittern Ixobrychus exilis Special Concern 

Little blue heron Egretta caerulea Special Concern 

Loggerhead shrike Lanius ludovicianus migrans State Endangered 

Long-eared owl Asio otus Special Concern 

Northern harrier Circus cyaneus State Endangered 

Northern parula Parula americana Special Concern 

Peregrine falcon Falco peregrinus State Endangered 

Pied-billed grebe Podilymbus podiceps State Endangered 

Pine barrens treefrog Hyla andersonii State Threatened 

Osprey Pandion haliaetus State Threatened & Federally-Listed 

Red-headed woodpecker Melanerpes erythrocephalus State Threatened 

Saltmarsh sparrow  Ammodramus caudacutus Special Concern 

Savannah sparrow Passerculus sandwichensis State Threatened 

Scarlet bluet Enallagma pictum Special Concern 

Silver-bordered fritillary Boloria selens myrina State Threatened 

Shortnose sturgeon Acipenser brevirostrum Federally Endangered & State 

Endangered 

Snowy Egret Egretta thula Special Concern 

Worm-eating warbler Helmitheros vermivorum Special Concern 

Wood thrush Hylocichla mustelina Special Concern 

Wood turtle Glyptemys insculpta State Threatened 

Veery Catharus fuscescens Special Concern 

Yellow-crowned night heron  Nyctanassa violacea State Threatened 

Source: NJDEP. (2019). Terrestrial Wildlife Habitat Cores and Corridors in New Jersey, Connecting Habitat Across New Jersey 

(CHANJ) [Data set]. Retrieved from, https://gisdata-njdep.opendata.arcgis.com/datasets/njdep::terrestrial-wildlife-habitat-

cores-and-corridors-in-new-jersey-connecting-habitat-across-new-jersey-chanj/about 

PCS: NAD 1983 State Plane New Jersey FIPS 2900 Feet  

https://gisdata-njdep.opendata.arcgis.com/datasets/njdep::terrestrial-wildlife-habitat-cores-and-corridors-in-new-jersey-connecting-habitat-across-new-jersey-chanj/about
https://gisdata-njdep.opendata.arcgis.com/datasets/njdep::terrestrial-wildlife-habitat-cores-and-corridors-in-new-jersey-connecting-habitat-across-new-jersey-chanj/about


 

Groundwater Recharge 

Groundwater recharge (GWR) occurs when water replenishes groundwater stores through 

natural hydrologic processes such as precipitation and infiltration reaching the groundwater 

table. GWR rates, expressed in inches per year, include climate, soil, and land-use data. 

Different rates represent GWR determined by site-specific conditions, Map 1.13, Table 1.9. (109) 

Rates vary based on wetland or upland soils. When precipitation reaches waterbodies and 

hydric soils (wetlands) rather than upland soils, water directly enters the groundwater table 

without infiltrating an unsaturated soil or rock substrate. Therefore, calculations for wetlands 

and waterbodies do not exist. (110)  

 

Middlesex County's lowest GWR rates occur in the high impervious surface-covered urban areas 

in Map 1.13. Roughly 10 percent of the County’s soils do not recharge groundwater, Table 9. 

Impervious surfaces impede groundwater infiltration and recharge, causing surface runoff, 

flooding, and soil erosion. Minimal to moderate recharge rates from one to ten inches per year 

occur in 25 percent of the County. These GWR areas surround dense urban development, like 

older suburbs in the northern half of the County or town centers in the southern half, and they 

contain a substantial amount of impervious surface, Map 1.8.  

 

Higher GWR rates occur in developed areas with more pervious surface and protected natural 

lands. This scenario occurs throughout the southern and northwest portions of the County. 

These recharge locations of eleven to fifteen inches per year constitute about one-third of the 

County land area, Table 1.9.  

 



 

Map 1.13: Groundwater Recharge 

  

 

 



 

Table 1.9: Groundwater Recharge Rates Acreages and Percent Cover In Middlesex County 

Recharge Value Acres Percent of Total  

0 in/yr 20,962 10.46 

1 to 7 in/yr 19,787 9.88 

8 to 10 in/yr 31,212 15.57 

11 to 15 in/yr 69,525 34.68 

16 to 23 in/yr 2,084 1.04 

hydric soil-no recharge calculated 7,738 3.85 

no recharge calculated 47 0.02 

wetlands, open water-no recharge calculated 49,110 24.50 

Total 200,466* 100% 

Source: New Jersey Department of Environmental Protection (NJDEP), New Jersey Ground-Water Recharge, Series DGS02-3, 

Edition 200605 (Geol_gw_recharge) (Web Mercator ArcGIS Online Service), 2006.  

PCS: NAD 1983 State Plane New Jersey FIPS 2900 Feet 

* Total acreage calculation derived from GIS data. 

 

GWR rates differ across the County’s varied landscapes because development and land use 

heavily impact recharge rates. GWR is a vital ecosystem service. These services help maintain 

ground-water stores, reduce drought intensity, and decrease the negative impacts of 

stormwater runoff. Groundwater provides an essential resource for the County’s water supplies 

and drinking water. Natural land conservation and limiting impervious surfaces are imperative 

tactics to enhance groundwater recharge capabilities to maintain and improve GWR function 

for the County’s stormwater management and water resources.  

  



 

NATURAL RESOURCES SUMMARY 

Natural resources and the associated ecosystem services heavily rely on human activity for 

protection. Often, waterbodies and contiguous natural land provide the greatest ecological 

value benefits for the County.  

 

Waterbodies and wetlands intake and store groundwater and provide habitat for the County’s 

most endangered wildlife species. Various wetlands provide the County with many services. 

Tidal swamps buffer coastal storms and surges. The adjacent wetlands buffer flooding, store, 

and filter groundwater, sustain high biodiversity, and maintain vegetative cover, including tree 

canopy cover. Conserved forest lands and swamps (forested wetlands) capture the greatest 

groundwater recharge amount, maintain the densest tree canopy cover, and serve as critical 

habitats for native and rare flora and the state’s wildlife species concern.  

 

The conserved natural areas in the southern inner coastal plain contain most of the County’s 

terrestrial natural resources, providing significant ecological value. Urban land dominates the 

county’s northern half, limiting ecological value to smaller areas. Urban areas often contain 

lower tree canopy cover, potentially exacerbating urban heat island effects. In comparison, 

developed areas and impervious surfaces contribute to lower GWR rates.  

 

The most productive natural resources in urban areas occur in marginal parcels that support 

small habitat fragments. The County-owned Ernest L. Oros Wildlife Preserve in Woodbridge 

provides an example landscape hosting Ranks 3 and 2 state-listed species. However, 

development surrounding conserved areas poses potential degradation threats as the 

landscape may be subject to human stressors like non-point source pollution from surface 

runoff. The most critical wildlife habitats of concern (Rank 5) occur in tidal creeks and shores of 

Woodbridge and Carteret’s highly urbanized coasts. Sparse distribution of other habitats of 

concern occurs in urban areas concentrated around waterways and remnant wetlands.  

  

Promoting ecological quality through the protection of natural resources on conserved land, 

restoration of ecosystem functioning in developed areas, and mitigation of urban land-use 

stressors to ecologically productive parcels will be very important. The Analysis chapter will 

identify priority locations to focus on ecosystem services enhancements, further outlined in the 

Actions chapter. These natural resource improvements will enhance air, water, and aesthetic 

quality, supporting the ecosystem and cultural value. Safeguarding natural resources and 

enhancing ecosystem services cohesively improve the quality of life for all residents. 

 

  



 

1.3 ENVIRONMENTAL ISSUES 
INTRODUCTION 

Human imposition on the natural environment results in environmental issues. Environmental 

issues pose detrimental effects to both human and non-human life. (111, 112) Climate change 

results in sea-level rise, increased flooding, and a high number of high-heat days. Hotter 

surfaces and ambient air temperatures, air pollution, and drinking water contaminants pose 

environmental issues as direct results of human activity. 

 

The three main environmental issues mapped in the Environmental Issues inventory include 

FEMA Flood Risk Zones, Projected Sea-Level Rise, and Urban Heat Islands. Development and 

impervious surfaces directly relate to each of these environmental issues. However, they affect 

the land in different ways. Understanding environmental issues’ spatial distribution, intensity, 

and potential impacts will inform future analyses to identify focus areas for priority flood 

mitigation zones and urban heat island reduction paired with impervious surfaces in the 

Analysis chapter.  

 

Figure 1.23: Route 18 Flooding in New Brunswick, 2021 

 
Source: CUES, Rutgers University. Photograph. 2021.   



 

FEMA Flood Risk Zones 

Climate change expectations include increased annual precipitation totals, frequency, and 

storm intensity. Increased precipitation will amplify flooding threats in Middlesex County. (113) 

To paraphrase, FEMA defines a flood as “a general and temporary water inundation of land that 

is usually dry.” (114, 115) Areas with the highest risk of flooding (FEMA’s 100-year, 0.1% annual 

chance and 500-year, .2% annual chance flood risk zones) lie within floodplains and land in 

lower elevations adjacent to waterbodies and wetlands, Map 1.14. (116) This inventory utilizes 

the 2020 National Flood Hazard Layer available at the time of inventory mapping (2020-2021).  

 

Waterbodies spread throughout Middlesex County’s landscape, posing widespread potential 

flood risks. The County’s southern half illustrates potential flood risk along the South River, the 

coastal wetlands, and the Millstone River tributaries. In the North, flood risk occurs along the 

Raritan River, the Raritan River tributaries, the East Coast, and the Arthur Kill tributaries. 

Historically, communities associated with these flood zones experienced infrequent but 

repeated flooding. Land acquisitions occurred with Blue Acres Program funding, Map 1.19. 

 

Impervious surfaces in the County’s urban areas, such as buildings and pavement, occur along 

many waterbodies (Map 1.8 Impervious Surfaces). Impervious surfaces within the low-lying 

100- and 500-year floodplains leave these areas at the highest risk for increased damage or 

threat to human life. Urban land use growth majorly impacts flooding as impervious surfaces 

replace vegetation and soil, necessitate regraded land surfaces, replace floodplains, and require 

constructed drainage networks, which increase runoff from storm events. As a result, the peak 

discharge, volume, and frequency of floods increase in nearby streams. (117) Streams become 

flashy, meaning they flood quickly and rapidly. 

 

“An altered floodplain with a reduced floodplain size is more likely to have rapid 

peak flows, increase the chance of flooding, and intensify the velocity of water 

leaving the catchment area.” (118) 

 

Increased storm intensity and the after-effects occur in Middlesex County. Hurricane Henri 

(August 2021) and Tropical Storm Ida (September 2021) provide two recent examples of flashy 

floods causing significant damage and loss of human life in Middlesex County. Three Middlesex 

County resident casualties occurred due to flashy floodwater in Woodbridge (1) and Piscataway 

(2). (119)  Current FEMA flood zones locate the areas most affected by floodwaters, leading to 

analysis components explored in the Analysis chapter, including impervious surfaces and flood 

risk comparisons. Identified areas will establish priority locations for open space preservation 

and green infrastructure (through Green or Blue Acres and other tactics).  



 

This inventory utilizes 2020-2021 FEMA data; expected 2022 updates by FEMA and NJDEP will 

likely show an even more concerning situation.  

 

Map 1.14: FEMA Flood Risk Zones 

 
  

 

 



 

Projected Sea-Level Rise 

Sea-level rise (SLR) directly relates to climate change effects caused by human inflictions on the 

landscape, precisely the Earth’s rising temperatures. The core causes of rising sea levels include 

melting ice sheets, melting glaciers, and expanding seawater. (120) These climate-related 

alterations to the earth result in a global phenomenon affecting coastal communities 

worldwide, including the Raritan Bay coastal communities in Middlesex County.  

 

Several sea-level rise prediction scenarios exist based on changing climate factors and 

probability. (121, 122) Based on estimates of projected SLR from the Middlesex County Climate 

Change Exposure Assessment, it is likely that Middlesex County’s coastal communities will see 

approximately a 1.5-foot SLR by the year 2040. (123)  

 

In Middlesex County, the projected SLR will affect coastal communities and development in 

floodplains along the Raritan River from Perth Amboy and South Amboy all the way westward 

to Piscataway and New Brunswick. SLR will also significantly impact the South River, 

Cheesequake Creek, Woodbridge Creek, and the Arthur Kill shown in Map 1.15. (124) Map 1.15 

illustrates the Sea-level rise extent that could impact all five tidally influenced waterbodies in 

the County and the development within these zones.  

 

Predictions suggest that hurricane and storm frequency and intensity will increase, creating 

heightened storm surges. (125) The EPA describes “heavy precipitation” events as “instances 

during which the amount of rain or snow experienced in a location substantially exceeds 

normal amounts.” (126) These events drop heavy rain or snow in a short amount of time, 

contributing to both inland and coastal flooding. Severely detrimental effects can occur in low-

lying coastal communities when increased heavy precipitation events, SLR, and storm surges 

occur simultaneously.  

  



 

Map 1.15: Projected Sea-Level Rise 

 
As stated by Rutgers University research, the 1-2’ sea-level rise intervals represent the 1.5’ SLR prediction by 2040. (127)  

 

 



 

Urban Heat Island (8/26/21) 

Middlesex County’s diverse landscape conditions alter heat reflection and retention 

capabilities. The landscape’s ability to retain or omit heat results in heat pockets or Urban Heat 

Islands. Urban Heat Islands occur in “urban areas with higher temperatures than the outlying 

area.” (128) Impervious surface covers often accompany urban areas, which absorb and re-emit 

the sun’s heat more than natural landscapes such as forests and waterbodies. (129) These urban 

areas include “clusters with a limited green cover,” which become “islands” of higher 

temperatures. (130) A characteristic of an urban heat island includes “daytime temperatures in 

urban areas about 1–7°F higher than temperatures in outlying areas and nighttime 

temperatures about 2-5°F higher.” (131)  

 

Mapping Process 

The urban heat islands mapping method includes a conversion of the United States Geological 

Survey (USGS) satellite imagery from the LandSat8 satellite using Band 10 into surface 

temperature, Map 1.16. The satellite’s Band 10 uses a Thermal Infrared Sensor (TIRS) and 

collects wavelengths between 10.6 - 11.19 µm at 100m cells. Surface temperatures in degrees 

Fahrenheit express the surface temperature for Middlesex County converted from the recorded 

TIRS energy through GIS processing. The USGS and LandSat8 data selection (August 26, 2021) 

reflects a hot summer day (85 degrees Fahrenheit) with relatively high visibility for best quality 

processing.  

 

The surface temperatures calculated range between 51-170 Degrees Fahrenheit. The average 

ambient air temperature marks the higher-than-average surface temperatures shown in Map 

1.16. Surface temperatures compared with the County’s August 26, 2021 daily high 

temperature reveal the relative heat produced by the surface. 

 

Areas with the highest surface temperatures, Map 1.16 (red), occur in Carteret, Perth Amboy, 

Woodbridge, and the southern area of New Brunswick. In the South, urban heat impacts 

Sayreville, South Amboy, coastal regions, communities bordering Monmouth County, and the 

corridor between New Brunswick and Monroe. Map 1.16 (yellow-orange) displays areas with 

moderately high temperatures occurring in pockets in the southwest, southeast, and 

surrounding the highest areas in the north. In the regions with lower surface temperatures, 

Map 1.16 (blue) occurs throughout the northwest and southwest. Plainsboro, South Brunswick, 

North Brunswick, Helmetta, and Edison have larger lower-temperature pockets. Comparisons 

with tree canopy cover and impervious surfaces in the Analysis chapter will lend to urban heat 

island causes.  

 

 



 

Map 1.16: Urban Heat Island (8/26/2021) 

 
  

 

 



 

Urban heat decreases the quality of life for residents by amplifying health issues, increasing 

mortality rates, and cooling costs, and intensifying air pollution while harming ecological 

habitats. (132) Urban heat islands concentrate almost all pollutants released in urban settings, 

particularly ozone, which harms air quality and impacts human and ecosystem health. (133) 

Further analysis will display the contributing factors to urban heat islands, such as impervious 

surfaces and low tree canopy cover. 

  

Map 1.17: Urban Heat Island (8/10/2021) 

 
 

The UHI comparison with August 10, 2021, in Map 1.17 reveals a similar pattern of hotter 

surface locations above the average ambient air temperature (75 degrees Fahrenheit). The 

August 8, 2021 date also includes high visibility (fewer clouds) on a hot summer day.  



 

ENVIRONMENTAL ISSUES SUMMARY 

Environmental issues, including climate change, pose a growing threat on a global scale. 

Understanding environmental threats at the local and regional level helps contribute to global-

scale issues, which impact the County’s residents’ quality of life. Planning to combat the 

County’s environmental issues supports Middlesex County’s initiative for sustainability.  

 

The County’s waterbodies spread throughout the landscape, posing widespread potential flood 

risks. The County’s southern half illustrates potential flood risk along the South River, the 

coastal wetlands, and the Millstone River tributaries. In the North, flood risk occurs along the 

Raritan River, the Raritan River tributaries, the east coast, and the Arthur Kill tributaries—in the 

lower-lying topographic areas.  

 

The NJDEP Blue Acres Program presents a successful resource for land acquisitions in areas that 

experienced reoccurring flooding along the five tidally influenced waterbodies. The following 

section (1.4) identifies open space parcels in Middlesex County acquired with Blue Acres 

funding. The Actions chapter explores additional acquisition opportunities. Other opportunities 

exist to lessen the amount of water entering local waterways during rain events. In some 

County communities, green infrastructure provides examples of traditional approaches to 

reducing flood risk. Example communities include downtown Highland Park and Woodbridge’s 

rain gardens. Flood management requires multi-level interventions to support resilient 

landscapes and water storage to reduce the water volume entering local waterways at rapid 

rates.  

 

Impervious surfaces in the County’s urban areas, such as buildings and pavement, occur along 

many waterbodies (Map 1.8 Impervious Surfaces). Impervious surfaces within the County’s 

floodplains leave these areas at the highest risk for increased damage or threat to human life 

because impervious surfaces replace vegetation and soil, require regraded land surfaces, 

replace floodplains, and require constructed drainage networks, which increase water runoff. 

The Analysis chapter examines the correlation between impervious surfaces, flood risk areas, 

and wetland buffers to assess priority locations for ecosystem service enhancements outlined 

in the Actions chapter.  

 

  



 

In Middlesex County, the projected SLR will affect coastal communities and development in 

floodplains along the Raritan River, South River, Cheesequake Creek, Woodbridge Creek, and 

the Arthur Kill. SLR coupled with increased storm intensities and frequencies will negatively 

impact coastal communities and communities along these five tidally influenced waterways. A 

Rutgers’ sea-level rise projection provided multiple scenarios for New Jersey. With the current 

climate impacts continuing, this inventory focused on a potential higher-end scenario (1.5 feet 

sea-level rise by 2040) affecting the County’s coastal and tidally influenced areas. In unison 

with acquisitions along the waterfronts, clean energy and reduced energy consumption will 

help contribute to the global effort to curb climate change impacts. The Actions chapter 

explores clean energy tactics and ideal landscapes for intervention.  

 

An additional environmental issue includes urban heat islands, which significantly threaten 

human and ecosystem health through the elevated number of annual high-heat days. The 

County’s UHI inventory revealed that urbanized areas experience the highest surface 

temperature patterns, including Carteret, Perth Amboy, Woodbridge, portions of New 

Brunswick, Sayreville, South Amboy, coastal areas, southeast communities, and the corridor 

between New Brunswick and Monroe. The areas with lower surface temperatures occur 

throughout the northwest and southwest near open space and forested areas. Urban heat 

island decreases the quality of life for residents by amplifying health issues, increasing mortality 

rates and cooling costs, and creating more air pollution while harming ecological habitats. The 

Analysis chapter compares impervious surfaces with UHI to identify causes and priority areas 

for improvement. Urban environmental improvements explored in the Actions chapter aim to 

curb urban heat islands through added shade and dark impervious surface replacement.  

 

The first line of defense for environmental issues like flooding, sea-level rise, and urban heat 

islands focuses on ecosystem services (Analysis chapter). High-performance landscapes include 

natural landscapes. Natural land protection through open space designation and conservation 

opportunities becomes essential for combating environmental issues exacerbated by increased 

impervious surfaces and climate change. The quality of open space and quantity will help create 

a safer environment for Middlesex County residents, support thriving ecological communities, 

and support sustainability initiatives.  

 

  



 

1.4 OPEN SPACE AND FARMLAND 
INTRODUCTION 

This Nature & Place. plan defines open space as land that is accessible to the public and 

designed for recreation, habitat preservation, or both. Open space includes parks, nature 

preserves, greenways, and other intentional land preservation efforts. Land ownership, usually 

but not always, belongs to a government or non-profit conservation organizations. (134) 

 

Adequate open space provides the most efficient tool to address environmental issues and 

enhance ecosystem service potential. Open space serves the community through cultural, 

ecological, and ecosystem benefits from natural resources such as ecosystem services, 

ecological habitats, and cultural spaces for people to experience nature and gather.  

 

This inventory expands on the in-depth assessment completed through the Open Spaces. 

functional plan of the County’s open space network and utilizes the County’s Comprehensive 

Farmland Preservation Plan to relate agricultural landscapes with open space.  

 

Middlesex County’s land includes protected open spaces such as recreational parks, preserves, 

and conservation areas. The County also offers golf courses for recreational opportunities. Even 

though many preserved open spaces exist in Middlesex County, other types of protected and 

non-protected natural lands occur. Natural lands include wetlands and upland forested areas, 

which may fall outside protected open space boundaries. Agricultural land provides many 

services for the County’s residents and bolsters cultural, economic, and ecological value. The 

County includes preserved farmland under the New Jersey Farmland Preservation Program 

(NJFPP) and non-preserved agricultural land.  

 

Farmland preservation expanding across the County’s southern landscape can ensure the 

County’s agricultural production, reduce development pressure, and forever maintain culturally 

valued farmland. Although not strictly considered open space, the County’s Farmers’ Markets 

support the open space inventory because these programmed spaces connect people to the 

rural landscape and provide fresh food to local communities. This section maps Middlesex 

County’s preserved open spaces, natural land, agricultural land outside protected parcel lines, 

preserved farmland, and USDA-mapped farmers’ markets. The inventory component examines 

existing conditions and considers opportunities to protect and enhance the County’s open 

space networks’ cultural and ecological value, further discussed in the Analysis and Actions 

chapters.  

  



 

Open Space and Natural Land 

Middlesex County’s open spaces offer ecological value and recreational opportunities 

connecting people to nature and the County’s heritage. Open space in the County encompasses 

state, county, municipal, non-profit, and privately owned open spaces shown in Map 1.18 and 

roughly 31,737.3 acres listed in Table 1.10. This inventory illustrates natural land not within 

park boundaries, such as forested and wetland landscapes, to consider the role and extent of 

natural land not protected. Preserved farmland’s high cultural value adds to the surrounding 

landscape; therefore, it becomes essential to include farmland in open space inventories 

(although the land is often not publicly accessible). Original mapping occurred in the Open 

Spaces. functional plan calculating the County’s open space and preserved farmland acreage, 

Table 1.10.  

 

Middlesex County is home to 5,459 acres of preserved farmland through the New Jersey 

Farmland Preservation Program (NJFPP) and approximately 40,773 acres of wetlands protected 

under the Clean Water Act. (135) Forested lands outside of park parcels pose the same potential 

threat of development, whether public or privately owned (discussed in detail in the Analysis 

chapter).  

 

Table 1.10: Mapped Existing Open Space by Ownership from the Open Spaces Plan 

Owner Total Acres Percent of Open Space Percent of County 

State of New Jersey 3,673.15 11.57% 1.8% 

Middlesex County 11,267.12 35.50% 5.8% 

Municipal 11,788.51* 37.14% 5.5% 

Non-Profit 47.88 0.15% - 

Privately Owned Open 

Space 

25.5** 0.08% - 

Preserved Farmland 5,459.00 15.55% 2.4% 

Total 31,737.30 100% 15.6% 

Source: NJDEP Green acres database, Middlesex County Office of Parks and Recreation, and additional parks added by CUES 
park inventory assessment through the Open Space and Recreation Plan Update (Adopted 2022). 

*759 Acres of mapped parcels have been added to the NJDEP Green Acres Open Space Inventory dataset since map 
completion in 2021.  

**This number does not include the Princeton Forrestal Campus General Development Plan (258 +/- acres) and Princeton 
Nurseries General Development Plan (109 +/- acres).  

 

  



 

Map 1.18: Open Space and Natural Land 

  



 

Middlesex County owns 19 parks, 33 preservation properties, and three golf courses. The golf 

courses include the Tamarack Golf Course in East Brunswick, the Meadows at Middlesex in 

Plainsboro, and the Raritan Landing Golf Course in Piscataway. (136) (137) The Open Spaces 

functional plan inventoried, in detail, the 19 parks, 33 conservation areas, and three County-

owned golf courses. The County contains 13 golf courses in total, both privately and publicly 

owned. (138)  

 

Municipal parks include nature parks, conservations, preservations, sports fields, and 

neighborhood recreational parks. Each municipality contains its municipal parks owned and 

operated by the local government, while Three non-profit organizations own County land: the 

Delaware and Raritan Greenway Land Trust, Edison Wetlands Association, and the New Jersey 

Conservation Foundation. (139) 

 

Nine state-owned open spaces occupy Middlesex County’s landscape, including Cheesequake 

State Park, Old Bridge; Pigeon Swamp, South Brunswick; Monmouth Battlefield, Monroe; the 

Soldiers and Sailors Monument, Edison; Thomas Edison State Park, Edison; Joyce Kilmer House 

Historic Site, New Brunswick; and the Proprietary House Historic Site, Perth Amboy. The State 

owns The Delaware and Raritan Canal along the western border and several Blue Acres 

properties in Woodbridge, Sayreville, East Brunswick, South River, and Old Bridge, shown in 

Map 1.19, Figure 1.24. (140) 

 

Figure 1.24: NJDEP Blue Acres Program Acquisition, Woodbridge 

    
Source: CUES, Rutgers University. Photograph. 2021. 

 



 

 

Map 1.19: Blue Acres Open Space Parcels

 



 

Multiple opportunities exist to expand the County’s open space network, such as Green and 

Blue Acres funding for acquisition, easement tools, conservation zoning tactics, deed 

restrictions, and more. The County provided support for municipal acquisitions by supplying 

funding aid for over 1490 acres since 2003. (141) The Actions chapter will identify tactics and 

resources to conserve ecological and recreational resources. 

 

Figure 1.25: Future Open Space, Middlesex   

 

Source: CUES, Rutgers University. Photograph. 2022. 

  



 

Historic Landscapes in Open Space and Preserved Farmland 

Middlesex County’s open spaces provide essential ecological value and recreational 

opportunities and offer places for people to experience the County’s preserved historical 

heritage. NJDEP listed, eligible, and identified historic properties and districts that occupy 271 

properties within park boundaries (section 1.7 further defines the state and national historic 

registrar designations). Historic properties in existing park boundaries support the area’s 

heritage, character, and cultural significance. Signage opportunities through the County’s 

Historic Marker Program can connect people with the County’s historic landscapes.  

 

NJDEP individual state-listed historic (17) property parcels occupy parkland (not including state-

listed historic districts), Table 1.11. Many more historic landscapes exist throughout Middlesex 

County, as this list only includes state-listed individual properties within park boundaries. All 

listed and eligible historic properties within open spaces include 1290 acres, and historic 

properties in preserved farmlands encompass 478 acres, Map 1.20.  

 

Historic properties and structures support the park’s character and tie to the County’s cultural 

heritage. These historic properties encompass all park ownership types, from state to municipal 

parks. These historic events in parks embody individual residents and local communities. A 

fraction of the County’s history holds indefinite preservation in protected open spaces like 

Perth Amboy’s Ferry Slip at Harborside Waterfront Park or the Edison Tower at Edison State 

Park, Table 1.11, Figure 1.26.  

 

Figure 1.26: State-Listed Historic Properties in Open Space 

      
Source: CUES, Rutgers University. Photograph. 2020.  

(Left) Edison Tower, Edison; (Right) Heathcote Meadows Preserve, South Brunswick  



 

Table 1.11: State-Listed Historic Properties in Open Spaces 

Name Park Name Municipality Date  Demolished 

Homestead Farm at Oak Ridge Oak Ridge Park Edison 1995-10-25 NO 

Roosevelt Hospital Middlesex Greenway Edison 2002-03-05 NO 

Thomas A. Edison Memorial 

Tower 

Edison State Park 

Edison 1979-11-30 NO 

Ensley-Mount-Buckelew House Buckelew Mansion Jamesburg 1979-09-12 NO 

Vail-Trust House Mountain View Park Middlesex 2008-10-07 NO 

Buccleuch Mansion Buccleuch Park New Brunswick 1977-04-13 NO 

Lawrence Kearny House Sadowski Waterfront Park Perth Amboy 1976-05-28 NO 

McCormick Tenant House 

Harborside Waterfront 

Park Perth Amboy 1980-06-25 YES 

Perth Amboy City Hall and 

Surveyor General's Office 

City Hall Circle Park 

Perth Amboy 1981-01-12 NO 

Perth Amboy Ferry Slip 

Harborside Waterfront 

Park Perth Amboy 1978-11-28 NO 

Proprietary House Proprietary House Perth Amboy 1971-02-24 NO 

Cornelius Low House Johnson Park Piscataway 1971-05-27 NO 

Ephraim Fitz-Randolph House Ambrose and Dotys Park Piscataway 1973-03-14 NO 

Isaac Onderdonk House Johnson Park Piscataway 1973-10-30 NO 

Randolphville Bridge  

(SI&A #122B129) 

Ambrose and Dotys Park 

Piscataway 1999-09-17 NO 

John Van Buren Wicoff House Wicoff House Museum  Plainsboro 1998-03-12 NO 

Withington Estate 

Heathcote Meadow 

Preserve 

South 

Brunswick 1984-09-27 NO 

Source: New Jersey Department of Environmental Protection (NJDEP). (June, 2020). Historic Property Features of 
New Jersey. NJDEP. 

 

 

 

  



 

Map 1.20: Historic Properties in Open Space and Preserved Farmland 

 
  



 

Farmland and Farmers’ Markets  

The open space inventory revealed that Middlesex County’s landscape includes 5,459 acres of 

preserved farmland through the New Jersey Farmland Preservation Program (NJFPP). A 

comparison with Land Use Land Cover total agricultural land reveals that roughly 5,448 acres of 

farmlands lack preservation. Farmland preservation efforts continue through the Strong 

Farming. functional plan, further offering an essential component to consider in enhancing and 

expanding Middlesex County’s open space network. Farmland supports conservation 

opportunities and recreational spaces while connecting people to the County’s agricultural 

heritage through farmers’ markets, education, and agrarian tourism. Not only will farmland 

preserve natural land but also protect the County’s agrarian viewsheds.  

 

Farmers’ markets link people to rural cultures and provide locally grown fresh food to 

surrounding communities. County farms produce corn, hay, apples, nursery stock, and more. 

Farmers’ markets include temporary and seasonal outdoor markets where farmers sell 

agricultural goods throughout the spring-fall months. The Middlesex Farmers’ Market in 

Middlesex lists one example of a year-round market included in the Comprehensive Farmland 

Preservation Plan. (142) Markets occupy designated outdoor locations such as the Highland Park 

Farmers’ Market, the Metuchen Farmers’ Market, Rutgers Gardens, and the New Brunswick 

Community Farmers’ Market. Table 1.12 lists all farmers’ markets in Middlesex County located 

by the USDA, Map 1.21. (143)  

 

Farm stands or roadside markets (28) also occur across the County, not mapped in this 

inventory. Roadside markets include Pick Your Own farms and shops like Joan and Jacks in 

Piscataway or Diekers Farms in South Amboy. (144) Farmers Markets and Pick Your Own Farms to 

attract agricultural tourism, events for school-age children, and entertainment significantly 

supporting the County’s cultural value through agrarian landscapes. (145) The Middlesex County 

Comprehensive Farmland Preservation Plan provides an extensive inventory and analysis of the 

County’s farmland, markets, stands, cooperative ties, agrarian heritage, and preservation 

targets. (146) 

 

The County is home to agricultural resources for the community. The Middlesex County Rutgers 

Cooperative Extension Service at the E.A.R.T.H. Center, South Brunswick, educates the 

community about agriculture and conservation through programmed activities. The 

experimental station of Rutgers New Brunswick (NJAES) strongly links to the County’s agrarian 

heritage. The Middlesex County 4-H Fair annually connects people with farming and similar 

activities. At the local level, houses of worship and NGOs connect with farmers to supply 

residents with fresh and local produce like food pantries in urban areas.  

 



 

Map 1.21: Farmland and Farmers Markets  

 
 



 

Table 1.12: Farmers Markets in Middlesex County 

Farmers Market Location Indoor/Outdoor 

Metuchen Farmers Market Metuchen Town Plaza, Metuchen Outdoor 

Edison Farmers Market 980 Amboy Avenue, Edison Outdoor  

Woodbridge Farmers Market 1 Main Street, Woodbridge Outdoor 

New Brunswick Community 

Farmers Market 

178 Jones Avenue, New Brunswick Outdoor 

Rutgers Gardens Farmers Market Rutgers Gardens, New Brunswick Outdoor 

Middlesex Farmers Market Union Avenue (Route 28), Middlesex Indoor 

Highland Park Farmer’s Market 218 Raritan Avenue, Highland Park Outdoor 

Source: USDA. (2018). USDA Farmers Market Layer 2017 [Dataset]. Retrieved from, 

https://www.arcgis.com/home/item.html?id=1e76414a681446f69f2295d7fc973230  

Middlesex County Planning Department. (2008). Middlesex County Comprehensive Farmland Preservation Plan 2008. 

Middlesex County Planning Department Division of Environment, Parks & Comprehensive Planning. Pg. H-3. 

https://www.middlesexcountynj.gov/home/showpublisheddocument/2200/637686017743570000 

 

Middlesex County’s southern half contains most of the preserved farmland. Farmland lends to 

the character of the southern communities and still exists in Cranbury, Plainsboro, Monroe, Old 

Bridge, North Brunswick, East Brunswick, and South Brunswick Townships. Minute parcels of 

unpreserved agricultural land occur in Edison and Piscataway. Active farms support the farmers’ 

markets and farm stands throughout the County. Farms like Gasko’s Family Farm and 

Greenhouses and Princeton Nurseries add to the farming and landscaping industry, as local 

suppliers support the County’s landscapes through plant selection.  

 

The Land Use Land Cover comparison from 1986 to 2015 revealed the County’s agricultural 

landscape loss of 15,354 acres (-58 percent) to urban land. Development continues into the 

County’s future with a pressing need for housing. It is essential to continue preserving the 

County’s agricultural land. At the same time, it still exists to maintain the County’s rural identity 

in the south, preserve the County’s agricultural heritage, and support sustainable activities in 

farming culture. East Brunswick, Cranbury, Plainsboro, South Brunswick, Monroe, and Old 

Bridge utilize zoning and conservation tactics for preserving farmland and open space. It is 

essential to maintain the County’s connection to these heritages where farmland losses 

occurred. Middlesex and Piscataway present prime examples of farm communities transformed 

into suburban landscapes. Historical signage, flags, agricultural museums, maintained 

viewsheds, and neighborhood names represent a connection to the County’s agricultural past 

while supporting the cultural desire and need to transform the County’s landscapes.  

 

 

https://www.arcgis.com/home/item.html?id=1e76414a681446f69f2295d7fc973230


 

Figure 1.27: E.A.R.T.H Center Educational Signage  

 
Source: CUES, Rutgers University. Photograph. 2020.  

Davidsons Mill Pond Park, North Brunswick 

 

 

  



 

OPEN SPACE AND FARMLAND SUMMARY 

Middlesex County’s open space and preserved farmland network encompass 31,737.3 acres 

(5,459 acres of preserved farmland) of the County’s landscapes. Open space management and 

ownership include various types such as state, county, municipal, and non-profit owners. These 

agencies and private landowners may also manage and own preserved farms. Green and Blue 

Acres program funding supports open space acquisition with parcel acquisition opportunities 

presented in the County’s Open Spaces. functional plan. The NJFPP funding preserves the 

farmland’s function, viewsheds, and local character. The County offers irreplaceable support in 

preserving and acquiring open spaces and farmland through grant opportunities and priority 

location identification resources such as the Open Spaces. and Strong Farming. functional 

plans.  

 

Land acquisitions play an essential role in maintaining quality open space and natural habitats. 

Wetlands occupy 47,773 acres, while unprotected agriculture exists on roughly 5,448 acres of 

the County’s land. The County experienced a near 58 percent decrease in agricultural land from 

1986 to 2015. Natural land and agricultural land preservation become even more pressing in a 

landscape rapidly transforming for urban uses.  

 

Open spaces and preserved farmlands connect people to nature and agricultural practices, 

providing paramount ecosystem and provisioning services. These connections help maintain 

awareness of the County’s agricultural heritage supported by the open space network through 

historic properties in parks and on preserved farmland. Open space preservation ensures 

quality ecosystem service potential through best land management practices. It expands the 

network’s land cover to reach communities that may lack open space access (see Open Spaces. 

page 47 for Areas of Greatest Open Space Needs).  

 

The best management strategies for the County’s natural landscapes, farmlands, and 

surrounding communities will be essential to protect these natural habitats for human and non-

human ecology. Agricultural and forested lands not protected show potential concern areas 

subject to future development. Support for acquisition, preservation, and awareness will 

ensure that each municipality holds the tools needed to maintain the County’s cultural heritage 

through its open space and farmland network. 

  



 

1.5 DEMOGRAPHICS 
INTRODUCTION 

Historic development patterns and land use changes lend to Middlesex County’s population 

distribution. People inhabit the entire County with clustered urban centers, evidenced by 

higher population densities. The distribution of people highlights the County’s urban centers 

and the ethnic diversity spread throughout the County. Racial and ethnicity statistics help 

understand the County’s cultural needs and preferences. Income provides an additional 

indication of understanding population needs through landscape features. As seen in the Urban 

Heat Island inventory, the County’s cities show patterns of higher urban heat island effects. A 

comparison of population distribution will show the generalized groups most affected by 

climate conditions, pointing to priority areas for landscape interventions. 

 

Figure 1.28: People in Highland Park on the 4th of July 

 
Source: CUES, Rutgers University. Photograph. 2019.   



 

Population Density 

The character of the County’s people and population distribution similarly aligns with its 

landscape characteristics. The County’s landscapes range from the urban city to rural 

landscapes with interspersed suburbs. The County’s population density (persons per square 

mile represented as a percentage of Middlesex County’s total population) follows these 

community patterns closely, Map 1.22. The highest percentage of Middlesex County’s total 

population (2.97-4.92 percent of the total population) lives in the City of Perth Amboy and the 

City of New Brunswick and small portions of Sayreville (near U.S. Route 9) and Edison (Oak Tree 

Road). The population is denser in the county's northern half (where there is more urban land 

cover) and less dense in the South (where more farmlands and wetlands occupy the landscape).  

 

Population densities reveal the County’s suburban and rural centers. The percentage of the 

County’s total population shows higher population densities at the center than in the 

surrounding suburban or rural landscapes. This occurs more obviously in the southern half of 

the County in Jamesburg, Helmetta, Plainsboro, and Old Bridge. Plainsboro practices planning 

techniques to conserve natural landscapes, actively planning denser development in favor of 

land conservation. Older suburbs contain moderately higher population densities in residential 

areas (0.59-1.87 percent of the total population). These patterns occur more widely in the 

north in Dunellen, Middlesex, Edison, Woodbridge, and Carteret. These areas include the 

denser suburbs across the County.  

 

Population density helps examine the County’s urban to rural gradient and landscape needs 

based on higher occupancy. City areas often contain higher population densities and lower 

access to natural resources and ecosystem services, such as a minimum percentage of tree 

canopy cover (section 1.2). More development, in the form of impervious surfaces, also 

accompanies urban areas. Landscape enhancements will require variation across the urban to 

rural gradient, supporting human health and well-being by increasing ecosystem service 

potential for all landscape types. The Actions chapter will identify landscape enhancements for 

urban, suburban, and rural areas.  

  



 

Map 1.22: Population Density 

  



 

Racial and Ethnic Minority  

Middlesex County is known throughout for its diverse ethnic and racial minorities. United States 

Census Bureau defines race “as a person’s self-identification with one or more social groups. An 

individual can report as White, Black or African American, Asian, American Indian and Alaska 

Native, Native Hawaiian and Other Pacific Islander, or some other race.” (147) Ethnicities 

represent people’s culture and impact the landscape through cultural preferences. Historic 

properties, programmed activities, art installations, and commercial establishments represent 

diverse ethnic groups across the County’s landscapes. Identifying as a minority, defined by the 

Oxford English Dictionary as a smaller group than the majority, marks an industry-standard 

indicator for qualifying as a potentially disadvantaged population and factors into this overall 

calculation (discussed in more detail in the Open Spaces. and Invest Smart. functional plans). 
(148)  The  Nature & Place. plan utilizes minority populations’ demographic information to locate 

culturally diverse areas which may require culturally different landscape interventions.  

 

Figure 1.29: Race Percentage of Total Middlesex County population compared to New Jersey 

 

Source: U.S. Census Bureau quick facts: United States. Quick Facts Middlesex County 2019. (n.d.). Retrieved December 17, 

2021, from https://www.census.gov/quickfacts/US  
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Middlesex County’s racial population composition contains more diversity than New Jersey. The 

largest County group identifies as white (not Hispanic) with 41 percent. The Caucasian 

population no longer forms the County’s majority, as this group represents under 50 percent of 

the total population. The Asian alone population follows the white, non-Hispanic identifiers; 

then the Hispanic and Latinx population, then the African American or Black population, 

followed by those identified by two or more races, American Indian and Alaskan Native, and 

lastly, Native Hawaiian and other Pacific Islander, Figure 1.29. In comparing the racial 

composition of Middlesex County with New Jersey, Figure 1.29, it is evident that Middlesex 

County has a higher Asian and Hispanic or Latinx population than the overall state.  

 

Widespread diversity exists in the northern County, Map 1.23. The highest percentages of racial 

and ethnic minority populations (89.45-100 percent minority) occupy census blocks in Perth 

Amboy. Perth Amboy’s total city population identifies as 78 percent Hispanic or Latino. Edison’s 

total population identifies as 48.7 percent Asian alone. Piscataway’s total population includes 

37 percent Asian alone and 20 percent African American or Black. New Brunswick’s total city 

population identifies 46 percent as Hispanic or Latinx, while Carteret’s city population is 40 

percent Hispanic or Latinx. (149,150,151,152,153)   

 

The southern half of the County is less diverse. In the South, most racially and ethnically diverse 

populations occupy the western County along U.S. Routes 1 and 130 and Plainsboro Village. 

Comparatively, these areas are more rural and have a lower population density percentage, 

Map 1.22.  

  



 

Map 1.23: Racial and Ethnic Minority 

 
Source: Destination 2040. Invest Smart. Digital Map. 2021.  



 

Poverty & Median Household Income 

The United States Census Bureau defines poverty as the number of people (per capita) who live 

below the annual poverty threshold, which fluctuates based on inflation. (154) Poverty 

measurements compare the percentage of the total population by geography. 

 

The poverty rate in Middlesex County lies below the national average poverty line (12.3 

percent). (155) On average, the Middlesex County residential population poverty percentage, as a 

whole, lies lower than the total national population living below poverty. Although lower than 

the national average, poverty still exists throughout the County. According to the United States 

Census Bureau and the American Community 5-year estimate, “8.49 percent of the population 

with a determining poverty status in Middlesex County live below the poverty line (67,700 out 

of 797,000 people).” (156)  

 

Geographically, a higher percentage of the impoverished population lives in areas (defined by 

census block groups) of New Brunswick, Piscataway, Highland Park, Dunellen, Middlesex, 

Sayreville, South River, Woodbridge, and Perth Amboy, Map 1.24. (157) Less impoverished 

communities expanded the rest of the County. It is worth noting that Cranbury Township 

population accounts for the wealthiest municipality, with the entire County in the 0.00-2.68 

percent of people living in poverty. 

 

Understanding where higher concentrations of impoverished people reside can help identify 

factors that limit people’s access to open spaces and exemplify the need for improving open 

space access. Urban areas often align with the highest percentage of impoverished people in an 

area (26.84-78.27 percent). People with fewer resources and limited means to relocate, often 

live in areas with more susceptibility to environmental issues such as higher flood risks and 

urban heat islands compared with Map 1.16, Urban Heat Islands. 

 

  



 

Figure 1.30: Median Household Income in Middlesex County 2019 

 
Source: United States Census Bureau QuickFacts. 2019. Median Household Income.  

 

Comparing poverty with Middlesex County’s median household income by municipality reveals 

that poverty trends align with income levels, Map 1.24, and Figure 1.30. The average of all 

household members over 15 with reported income within designated geography encompasses 

the Median Household income calculation. (158)  Middlesex County’s median household income 

in 2019 was $89,533, above New Jersey’s median household income of $82,545, Figure 1.30. 

The highest poverty levels occur in New Brunswick and Perth Amboy Cities, with annual 

household incomes below the County average, Table 1.13. Interestingly, Piscataway Township’s 

median household income lies above the County average ($99,925) with an isolated census 

block group with a higher percentage of residents living below the poverty threshold, Map 

1.24.  

 

The municipalities with the highest median household income (8 of 25 above $100,000) occupy 

the County’s northern and southern areas. Cranbury Township has the highest median 

household income, followed by Metuchen, South Brunswick, East Brunswick, Plainsboro, 

Edison, South Plainfield, and Milltown Table 1.13. The southern half of the County holds nine 

out of the thirteen municipalities with a median household income above the County’s average 

Table 1.13.  
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Map 1.24: Poverty 

 

Source: Destination 2040. Strategic Investment Framework. 2021  



 

Table 1.13: Middlesex County 2019 median household income from high to low 

Municipality Median Household Income ($) 

Cranbury Township $164,722  

Metuchen Borough $128,619  

South Brunswick Township $120,546  

East Brunswick Township $115,445  

Plainsboro Township $113,131  

Edison Township $103,076  

South Plainfield Borough $101,565  

Milltown Borough $101,563  

Piscataway Township $99,925  

North Brunswick Township $96,546  

Helmetta Borough $93,056  

Old Bridge Township $91,919  

Monroe Township $90,451  

Middlesex County $89,533 

Woodbridge Township  $88,900  

Jamesburg Borough $85,560  

Sayreville Township $81,883  

Highland Park Borough $81,402  

Spotswood Borough $80,074  

South River Borough $78,162  

Dunellen Borough $76,010  

Middlesex Borough $75,460  

Carteret Borough $73,347  

South Amboy City $73,056  

Perth Amboy City $52,563  

New Brunswick City $43,783  

Source: United States Census Bureau QuickFacts. 2019. Median Household Income. 

 

  



 

DEMOGRAPHIC SUMMARY 

The character of the County’s people and population distribution similarly aligns with its 

landscape characteristics. The County’s landscapes range from the urban city to rural 

landscapes through a suburban gradient. The County’s population density (persons per square 

mile represented as a percentage of Middlesex County’s total population) follows these 

community patterns closely, Map 1.22. The highest percentage of Middlesex County’s total 

population (2.97-4.92% of the total population) lives in the City of Perth Amboy and New 

Brunswick, with the lowest population density percentages in the southern half of the County.  

 

Racial diversity exists across Middlesex County’s population composition. The largest section 

population identifies as white, alone not Hispanic (41 percent) but does not form the majority. 

The County’s second-highest population identifies as Asian alone, followed by the Hispanic and 

Latinx, African American or Black, two or more races, American Indian and Alaskan Native, and 

lastly, Native Hawaiian and other Pacific Islander. In comparing the racial composition of 

Middlesex County with New Jersey, it is evident that Middlesex County’s Asian and Hispanic or 

Latinx population statistics exceed the state’s overall percentage.  

 

Geographically, higher percentages of impoverished populations live in urban and denser 

suburban areas. These areas include New Brunswick, Piscataway, Highland Park, Dunellen, 

Middlesex, Sayreville, South River, Woodbridge, and Perth Amboy. Populations with lower 

impoverished population percentages expand the rest of the County. Cranbury Township 

contains every census block in the lowest poverty bracket (0.00-2.68 percent).  

 

The highest median household incomes in the County occur in eight out of 25 northern and 

southern municipalities (above $100,000). The highest median household income occurs in 

Cranbury, followed by Metuchen, South Brunswick, East Brunswick, Plainsboro, Edison, South 

Plainfield, and Milltown. The south contains nine of the thirteen municipalities with a median 

household income above the County’s average ($89,533).  

 

Population density, median household income, racial minority, and poverty help understand 

which areas and populations may need different landscape resources. Demographic data alone 

only highlights the County’s cultural and economic composition. Demographics paired with the 

ecosystem services inventory reveal landscape and population characteristics. The following 

section (1.6) examines people and space to understand how people directly impact and utilize 

the landscape through cultural preference, heritage, infrastructure, and more.  

 

  



 

1.6 PEOPLE AND SPACE 
INTRODUCTION 

This section inventories human spaces to understand where people like to be and how areas or 

a physical location reveal the County’s identity. Middlesex County’s predominantly suburban 

landscape holds deep cultural diversity told through the County’s people and how each group 

uses space. This section examines the human component of space through the exploration of 

culture.  

 

The previous sections inventoried County elements that result from human activity. Human 

activity stems from cultural preferences preserved or discredited within the landscape. Land 

uses and covers, development patterns, topography, wetland loss, and commercial growth 

provide examples of cultural change inflicted on the landscape. The people and space section 

explores how humans utilize space for cultural activities. This utilization understanding helps 

identify if and how culturally significant places impact the County’s landscape. Cultural 

landscape impacts inform a cultural landscape definition specific to the County, further 

discussed in the Analysis chapter, and landscape enhancements, discussed in the Actions 

chapter. 

 

Understanding culture in the Middlesex County context is critical. What do people find 

important? The Nature and Place. plan utilizes the following definition of culture: Culture 

represents human identity with a shared group. Culture includes shared values and shared 

dislikes. People belong to groups through beliefs, institutional understandings, and shared 

morals. (159)  

 

Representation of culture in Middlesex County occurs in various contexts. Religious spaces, 

historic events, art centers, museums, commercial areas, transportation networks, and 

transmission infrastructure reveal where people want to be and how they use the landscape. 

Culture encompasses the things people value. In the Nature & Place. context, the landscape, 

and cultural places can hide or reveal the County’s cultural identities. 

 

This inventory examines the County at the regional scale to identify different groups, cultural 

places, and identities. Understanding the County’s historic and downtown programming, 

commercial centers, rail network, and more reveals desirable components which landscape 

features can enhance.  

 
  



 

This section begins to outline how culture relates to the County’s outdoor spaces. This 

inventory will be the baseline for developing a working definition of cultural landscapes 

associated with Middlesex County’s suburban nature. The Analysis chapter will further discuss 

other definitions of cultural landscapes created by the National Park Service, Cultural Landscape 

Foundation, and European context based on the existing conditions inventories in this chapter 

and analytical components further observed in the Analysis chapter.  

 

This inventory explores a new innovative approach demonstrating how cultural places can 

provide ecosystem services and cultural experiences in the suburban setting. This inventory 

intent encompasses a regional scale assessment of cultural elements representing the County’s 

people and heritage, not an in-depth local level inventory. The inventory includes a 

demonstrative sampling of various factors contributing to the character and use of cultural 

places through data available for Middlesex County. Exploration of the following components 

considers the link between people and space, leading to the Cultural Landscape Analysis in 

chapter 2. 

  



 

Rail Network, Transit Villages, and Bus Routes 

The County’s public transportation networks reveal connections between municipalities and 

larger cities like Philadelphia, Pennsylvania, and New York City, New York. These connections 

and assets offer resources for the population and become centers for desired community 

growth. Historically, the transportation networks closely align with settlement patterns through 

trade routes. Today, the same trend remains true, but with an increased focus on commuter 

needs and transit communities.  

 

Middlesex County’s location along the Northeast Corridor fosters the County’s identity as a 

central hub. The rail line connections extend to New York City, New York, and Philadelphia, 

Pennsylvania, providing exceptional public transportation services compared to other suburban 

communities in the United States, Map 1.25.  

 

Middlesex County encompasses 14 rail lines; seven lines cross County borders, including the 

Raritan Valley Line, Lehigh Line, Northeast Corridor Line, North Jersey Coast Line (North), 

Freehold Secondary, North Jersey Coast Line (South), and Chemical Coast Secondary. (160) These 

rail lines serve various purposes, such as shipping goods around the country and commuter 

lines.  

 

Ten operational railroad stations service Middlesex County which include: South Amboy (South 

Amboy City), Perth Amboy (Perth Amboy City), Woodbridge (Woodbridge Township), Avenal 

(Woodbridge Township), Dunellen (Dunellen Borough), Metropark (Woodbridge Township), 

Metuchen (Metuchen Borough), Edison (Edison Township), New Brunswick (New Brunswick 

City), Jersey Avenue (New Brunswick City). (161) South Amboy, Perth Amboy, Woodbridge, and 

Avenal Stations locations serve the North Jersey Coast Line. Metropark, Metuchen, Edison, New 

Brunswick, and Jersey Avenue Stations contain the Northeast Corridor. (162) The lone Raritan 

Valley Line station exists in Dunellen. (163) U.S. Route 1, North Brunswick, contains a future train 

station located in the New Main Street development. Development surrounds train stations 

supporting cultural hot spots, informing predictions for community growth due to 

transportation opportunities.  

 

Transit Village designations accompany four of the County’s transit communities. A Transit 

Village encompasses an “area around a transit facility that the municipality has demonstrated a 

commitment to revitalizing and redeveloping into a compact, mixed-use neighborhood with a 

strong residential component.” (164) The New Jersey State government aids designated 

municipalities to gain grant funding for transit-oriented development. (165) 

 

  



 

The Transit Village Initiative, established in New Jersey in 1999, includes 34 municipalities. (166) 

Middlesex County contains four of the 34 Transit Village designations in Middlesex County: 

South Amboy (1999), Metuchen (2003), New Brunswick (2005), and Dunellen (2012). (167, 168) 

Transit-oriented development (TOD) encourages Smart Growth initiatives to include housing 

development, job creation, and community engagement to support dense, high-activity areas 

with reduced car traffic. (169)  

 

Buses provide an additional transportation network, adding to a municipality’s potential for a 

transit village designation. New Jersey Transit lines run throughout Middlesex County in the 

north and south. One route runs from north to south along the New Jersey Turnpike. Bus routes 

connect New York City to the Jersey coast in the south, extending into Old Bridge. Bus networks 

also connect the east and west borders of the County.  

 

Other bus networks serve the County’s southern areas where NJ Transit bus lines do not reach. 

These lines include the County’s MCAT line in the south, the Rutgers bus network, the Suburban 

Transit line in East Brunswick, the Tiger Bus line in Plainsboro and Mercer County, the Monroe 

Township shuttle, Somerset County shuttle, and the Greater Mercer TMA line. (170) Five Park 

and Ride lots connect travelers with public transportation networks, adding to the overall public 

network. These lots exist in East Brunswick, New Brunswick, Old Bridge, Sayreville, and South 

Plainfield. 

 

Ferry travel also provides an additional transportation network connecting with New York City. 

The Perth Amboy Ferry Slip, planned South Amboy, and planned Carteret ferry terminals forge 

alternative connections for public transit supporting desirable places to live, community 

character, and likely future transit-oriented development opportunities.  

 

By consolidating development, these areas become more unified as a community, reduce car 

usage through proximity to essentials, and free land for other types of land use and 

conservation. New economic development, facilitated by Transit Village designations and the 

County’s transportation networks, provides an opportunity to incorporate green infrastructure 

and place-making opportunities into new plans. Public transportation locations and 

designations support character, function, and increased access to downtown areas. 

Communities with many transportation networks, such as New Brunswick, connect with 

surrounding municipalities and neighborhoods, supporting local and regional tourism. 

Transportation and tools to enhance development in these areas support efforts to establish 

sustainable outdoor spaces for people.  

 



 

Map 1.25: Rail Network, Transit Villages, and Bus Routes 

 
 



 

Electrical Transmission Line Network 

Electric power transmission lines and right-of-ways stretch across Middlesex County’s 

landscape, forging ideal connections between various landscapes. These right-of-ways pose 

both potential opportunities and challenges for recreational opportunities and wildlife habitats. 

Public Service Electric and Gas (PSEG) transmission lines intersect the County’s landscape from 

northeast to southwest. In contrast, Jersey Central Power & Light Company (JCP&L) bisects the 

County in the central-east region, Map 1.26. (171)   

 

The transmission right-of-ways transect the landscape following highways, rail corridors, 

natural areas, and farmlands. Right-of-ways divide residential areas offering ideal public 

connections without infringing on residents’ property, Figure 1.31. The power lines run 

alongside major highways like U.S. Route 130, Interstate-95, and U.S. Route 1. These lines cross 

farmland and open spaces in the county’s southern half, such as the PSE&G line in South 

Brunswick and Plainsboro Townships. (172) 

 

Mown lawn, maintained vegetation, meadows, gravel paths, and sometimes asphalt paving 

often occupies transmission right-of-way corridors. Regular management of these corridors 

offers an ideal location and opportunity for passive recreational activities such as a greenway or 

conservation through natural habitat support. Transmission right-of-way ownership identifies 

the stakeholders for targeted discussion to implement potential recreational or conservation 

tactics discussed in the Actions chapter.  

 

Figure 1.31: Mown Lawn Transmission Line in a Residential Neighborhood, Milltown 

 

Source: CUES, Rutgers University. Photograph. 2021. 



 

 

Map 1.26: Electrical Transmission Line Network 

 



 

Historic Properties and Districts 

The National (NR) and State (SR) Historic Registers list historic properties and districts 

exemplifying historic significance to an era, event, or community. Historic properties and 

districts include structures, materials, design, setting, feeling, and association. Designations 

include the National Historic Landmark (NHL) and National and State Historic Registers. Each 

register contains multiple designation statuses. These include listed, eligible, identified, 

delisted, and local status. The State Historic Preservation Office lists and declares eligibility for 

historic sites. Eligible sites may not contain an official listing but can receive funding and 

resources through the New Jersey Historic Trust. (173) The State Historic Preservation Office 

(SHPO) includes identified properties for consideration.  

 

The NJDEP Historic Preservation Office (HPO) maps all historic properties listed, eligible, 

identified, delisted, and locally listed. Historic designations include both individual properties 

and districts. Districts occupy areas with continuous historic parcels contributing to the area’s 

heritage. (174)  Examples include linear districts like rail and transmission corridors, historic 

neighborhoods, campuses, etc. Middlesex County’s landscape encompasses 12,467 acres of 

historic districts. (175) 

 

In Middlesex County, historic properties include 4,817 acres of land in both historic districts and 

standalone properties. (176) These properties range from eligible to listed, with 64 properties on 

the National Register of Historic Places (NR). The earliest listing (1971) in Middlesex County 

occurs in Perth Amboy, known as the Proprietary House, representing the country’s 

revolutionary heritage. (177) One National Historic Landmark (NHL) designation exists in 

Middlesex County at Rutgers University. The National Park Service declares that Rutgers 

University automatically holds national historical significance, including it on the NR list. (178) 

 

The Historic Landscapes in the Open Space and Preserved Farmland section (1.4) discussed the 

Middlesex County Division of History and Historic Preservations Historic Marker Program. In 

total, the County marked over 25 historic locations. (179) Historic markers contain plaques 

honoring a property, structure, or landscape’s historical significance, Appendix 1.2.  

 

The Open Spaces. inventory identified priority historic property locations based on Municipal 

priorities and properties listed on the National Historic Register. This inventory expands the 

assessment beyond preservation priorities to examine historically significant locations, district 

opportunities, and community character represented through the landscape, whether enlisted 

status includes the highest priority for preservation or not. Please refer to the Open Spaces. 

report for parcels ranked by preservation priority.  

   



 

Map 1.27: Historic Properties & Districts

 



 

Historic districts, properties, and markers celebrate and immortalize Middlesex County’s 

historic events. These events represent the many contributions Middlesex County residents 

added to the County’s heritage, ranging from historic battles, epic innovations, industrial 

progress, military bases, pre-colonial settlement, and more.  

 

For example, Cranbury’s historic district (locally listed), home to Cranbury’s downtown 

community, visibly represents Cranbury’s historic character through architecture (in instances 

marked by signage). (180) Rutgers University, New Brunswick (not in the top 14 largest districts, 

Map 1.27, provides a notable historic district helping to define the character of the surrounding 

community. An apparent agriculture heritage reveals Rutgers’ New Jersey Agricultural 

Experiment Station College Farm Historic District throughout the New Brunswick landscape in 

and around Cook Campus. (181) The Edison Facility district (Raritan Arsenal), Edison, lays claim to 

the industrial and military history along Edison’s waterfront. While Camp Kilmer, Edison, and 

Piscataway encompass the fifth largest historic district in Middlesex County, representing the 

County’s military history, Map 1.27.  

 

Figure 1.32: Perth Amboy City Hall – NR and SR Listed Place 

 

Source: CUES, Rutgers University. Photograph. 2020.   



 

Linear historic districts provide connections throughout the landscape. Multiple historic 

transmission lines, rail lines, and roadways traverse Middlesex County’s landscape. The 

Middlesex Greenway touches a portion of the historic Lehigh Valley rail corridor, defining the 

Greenway’s physical character. (182) The Middlesex Greenway provides an ideal example of the 

potential to implement linear trails rooted in the County’s history by utilizing other right-of-

ways, depending on status and circumstances.  

 

Municipal Historical Societies support Middlesex County’s historic landscapes and structures 

through preservation and maintenance efforts. Each of the 25 municipalities has a historical 

society advocating for historic preservation and representation. The City of Perth Amboy and 

Woodbridge provide example opportunities with historic preservation commissions and 

ordinances declaring “all items of historic value must be preserved.” Ordinances determine the 

competencies represented in a historical society, including members with historic knowledge of 

architecture and local history (refer to Appendix 1.1 for a list of Middlesex County historical 

societies).  

 

Locating Middlesex County’s historic locations, whether individual properties, districts, listed, 

identified, or eligible, encompass all of the County’s recognized historic landscapes. Historic 

landscapes such as farm fields, bridges, building frames, and more represent opportunities to 

connect the community with the County’s cultural heritage, whether through historical signage 

in districts or restored structures on individual properties. These structures and markers 

exemplify the area’s cultural heritage celebrated by the population today and hold 

opportunities to connect diverse groups to the County’s landscapes. 

 

Figure 1.33: Selman A. Waksman House at Rutgers University in Piscataway 

 

Source: CUES, Rutgers University. Photograph. 2022.   



 

Places 

Many municipalities throughout the County encompass incorporated and unincorporated 

communities with official names other than the 25 incorporated municipalities in the County. 

Incorporated communities have their government (townships and boroughs), whereas 

unincorporated places do not have a government; they instead identify as neighborhoods and 

residential communities. This inventory refers to the collection of all unincorporated 

communities in Middlesex County, coined as places shown in Map 1.28 and detailed in Table 

1.14. The term place acts as an interchangeable name for a neighborhood.  

 

Places included represent only neighborhoods named other than the County’s incorporated 25 

municipalities since incorporated municipalities do not encompass all of the County’s place or 

neighborhood identities. Middlesex County holds at least 148 place names or individual 

neighborhoods other than municipality names identified in the County, Map 1.28, and Table 

1.14. The geography and place names include those found through the U.S. Census Bureau and 

NJDEP place names data.  

 

Places reveal unique neighborhood identifiers separate from the municipality. For example, 

Woodbridge contains 15 neighborhoods or places identified by a unique name within one 

municipality, Table 1.14. The place name refers to a different identifiable feature separating 

one from the whole by geographic location, such as Keasbey along Woodbridge’s waterfront or 

Colonia inland near the Union County border. A place’s name reveals that occupants within 

each section identify differently, attend different schools, or potentially offer and require varied 

cultural needs and preferences within the same municipality. Place names reflect a 

community’s history or cultural tie, providing opportunities to uniquely represent diversity 

through landscape elements like signage or amenity enhancements. For example, in Edison, the 

Clara Barton section (141) displays a more urban and historic character with a central business 

district than the suburban landscape of North Edison (142), Table 1.14.  

 

Place name identification helps research the County’s place characters. Some place names 

represent suburban developments and communities (Applegarth, Monroe), others reflect an 

entire community (Iselin, Woodbridge), and some reference the local geography (Sand Hills, 

South Brunswick). Place names locate communities, creating starting points to identify 

characters associated with outlines on the map and unique landscape needs within each town.  

 

 

 

 



 

Map 1.28: Places 

 
Refer to Table 1.14 for the number key.   



 

Table 1.14: Place names corresponding to Places Map (Map 1.28) 

Number Place Name Municipality 

1 Avenel Woodbridge Township 
2 Colonia Woodbridge Township 
3 Edgar Woodbridge Township 
4 Fords Woodbridge Township 
5 Hazelton Woodbridge Township 
6 Hopelawn Woodbridge Township 
7 Iselin Woodbridge Township 
8 Keasbey Woodbridge Township 
9 Lynn Woodoaks Woodbridge Township 
10 Menlo Park Terrace Woodbridge Township 
11 Port Reading Woodbridge Township 
12 Sand Hills Woodbridge Township 
13 Sewaren Woodbridge Township 
14 Shore View Woodbridge Township 
15 Applegarth Monroe Township 
16 Gravel Hill Monroe Township 
17 Half Acre Monroe Township 
18 Hoffman Monroe Township 
19 Matchaponix Monroe Township 
20 Mounts Mills Monroe Township 
21 Outcalt Monroe Township 
22 Prospect Plains Monroe Township 
23 Schalks Plainsboro Township 
24 Dayton South Brunswick Township 
25 Deans South Brunswick Township 
26 Franklin Park South Brunswick Township 
27 Fresh Ponds South Brunswick Township 
28 Kendall Park South Brunswick Township 
29 Kingston South Brunswick Township 
30 Monmouth Junction South Brunswick Township 
31 Sand Hills South Brunswick Township 
32 Cranbury Station Cranbury Township 
33 Browntown Old Bridge Township 
34 Brunswick Gardens Old Bridge Township 
35 Cheesequake Old Bridge Township 
36 Cottrell Corners Old Bridge Township 
37 East Spotswood Old Bridge Township 
38 Laurence Harbor Old Bridge Township 

39 Moerls Corner Old Bridge Township 

40 Redshaw Corner Old Bridge Township 

41 Runyon Old Bridge Township 

42 South Old Bridge Old Bridge Township 

43 Brookview East Brunswick Township 

44 Dunhams Corners East Brunswick Township 

45 Gillilandtown East Brunswick Township 

46 Herberts East Brunswick Township 

47 Jamesburg Park East Brunswick Township 

48 Lawrence Brook Manor East Brunswick Township 

49 Newton Heights East Brunswick Township 

50 Orchard Heights East Brunswick Township 

51 Patricks Corners East Brunswick Township 



 

52 Paulas Corners East Brunswick Township 

53 Tanners Corners East Brunswick Township 

54 Mechanicsville South Amboy 

55 Maurer Perth Amboy 

56 Crossmans Sayreville Borough 

57 Ernston Sayreville Borough 

58 Gillespie Sayreville Borough 

59 Melrose Sayreville Borough 

60 Morgan Sayreville Borough 

61 Morgan Heights Sayreville Borough 

62 Parlin Sayreville Borough 

63 Phoenix Sayreville Borough 

64 Sayreville Junction Sayreville Borough 

65 Sayreville Station Sayreville Borough 

66 Edgebrook New Brunswick 

67 Feaster Park New Brunswick 

68 Lincoln Park New Brunswick 

69 Raritan Gardens New Brunswick 

70 Rutgers New Brunswick 

71 Adams North Brunswick Township 

72 Berdines Corners North Brunswick Township 

73 Maple Meade North Brunswick Township 

74 Red Lion North Brunswick Township 

75 New Market Piscataway Township 

76 Newtown Piscataway Township 

77 North Stelton Piscataway Township 

78 Possumtown Piscataway Township 

79 Chrome Carteret Borough 

80 Lindenau Edison Township 

81 Bonhamtown Edison Township 

82 Haven Homes Edison Township 

83 Lincoln Park Edison Township 

84 Menlo Park Edison Township 

85 New Dover Edison Township 

86 New Durham Edison Township 

87 Nixon Edison Township 

88 Oak Tree Edison Township 

89 Phoenix Edison Township 

90 Pumptown Edison Township 

91 Raritan Manor Edison Township 

92 Stelton Edison Township 

93 Woodbridge Oaks Woodbridge Township 

94 Tracy Monroe Township 

95 Union Valley Monroe Township 

96 Wyckoffs Mills Monroe Township 

97 Middlesex Downs Monroe Township 

98 Jamesburg Gardens Monroe Township 

99 Shore Road Estates Monroe Township 

100 Spotswood Manor Monroe Township 

101 Texas Monroe Township 

102 Clearbrook Park Monroe Township 

103 Concordia Monroe Township 

104 Rossmoor Monroe Township 

105 Clearbrook Monroe Township 

106 Plainsboro Center Plainsboro Township 



 

107 Princeton Meadows Plainsboro Township 

108 Cottageville South Brunswick Township 

109 South Brunswick Terrace South Brunswick Township 

110 Heathcote South Brunswick Township 

111 Robinvale Metuchen Borough 

112 Jefferson Park Metuchen Borough 

113 Morristown Old Bridge Township 

114 Madison Park Old Bridge Township 

115 Sayerwood South Old Bridge Township 

116 Brownville Old Bridge Township 

117 Avon Park South Plainfield Borough 

118 Samptown South Plainfield Borough 

119 Washington Heights East Brunswick Township 

120 Farrington Lake Heights East Brunswick Township 

121 Fairview Knolls East Brunswick Township 

122 Thomas J Dohany Homes South Amboy 

123 Barber Perth Amboy 

124 Harbor Terrace Perth Amboy 

125 John J Delaney Homes Perth Amboy 

126 William Dunlap Homes Perth Amboy 

127 MacArthur Manor Sayreville Borough 

128 Laurel Park Sayreville Borough 

129 Sayre Woods Sayreville Borough 

130 Westons Mills New Brunswick 

131 Black Horse North Brunswick Township 

132 Randolphville Piscataway Township 

133 Riverview Manor Piscataway Township 

134 Fieldville Piscataway Township 

135 Society Hill Piscataway Township 

136 West Carteret Carteret Borough 

137 Valentine Edison Township 

138 Washington Park Edison Township 

139 Martins Landing Edison Township 

140 Greensand Edison Township 

141 Clara Barton Edison Township 

142 North Edison Edison Township 

143 Lahiere Edison Township 

144 Potters Edison Township 

145 Halls Corners East Brunswick Township 

146 Rhode Hall South Brunswick Township 

147 Scotts Corners Plainsboro Township 

148 South Amboy Junction South Amboy 

Source: Census place geography and NJDEP Place Names (183, 184) 

  



 

Arts and Culture Centers 

Throughout Middlesex County, arts and culture centers provide opportunities for people to 

experience the diversity of the County’s population through entertainment and educational 

outlets. The following inventory includes arts and cultural centers identified through the 

Middlesex County Economic and Business Development encompassing “galleries and theatres 

in Middlesex County where arts and cultural programming take place… including historical 

museums,” Map 1.29. (185) Note that the available resource does not encompass all theaters and 

cultural centers but points to locations with dense cultural activities and representations of the 

local community for further study in the Analysis and Actions chapter.  

 

The County contains a range of art and culture centers such as museums, theaters, cultural 

centers, and historic sites. (186) These locations serve local communities while also providing 

opportunities for local and regional tourism, attracting people to the County’s municipalities. 

Theaters often occupy urban landscapes and commercial cores. While historic museums link to 

historic districts and properties (discussed in the Analysis chapter).  

 

A cultural hub in Middlesex County centers in New Brunswick offers significant cultural 

opportunities from theaters, historic places, and outdoor spaces. New Brunswick’s cultural 

representation portrays the County’s history, Rutgers University, and the State Theatre, all 

accessed through public transportation supporting regional tourism, Map 1.29. The County Arts 

Institute office occupies Livingston Avenue next to the State Theater. The Arts Institute 

provides resources and connections to support Middlesex County’s arts and history 

programming across the County utilizing County park properties for events. In Civic Square New 

Brunswick, Monument Square Park offers an outdoor space for programmed activities 

exemplifying New Brunswick’s arts culture. The Art Institute, State Theater, and Rutgers 

Theaters support an arts identity in downtown New Brunswick celebrated through 

entertainment and outdoor space enhancements like street art. 

 

Arts and cultural centers also occur outside New Brunswick’s densely populated cultural center. 

Theaters exist in Edison (Edison Valley Playhouse, Middlesex County Performing Arts Center, and 

the County’s Plays-in-the-park program at Roosevelt Park), Woodbridge (Avenel Performing 

Arts Center), Carteret (Carteret Performing Arts and Events Center, not mapped), and East 

Brunswick (East Brunswick Community Arts Center/Playhouse 22). Note that other theaters may 

exist throughout the County. School auditoriums also house theaters for programmed events. 

Several museums represent the local community history, such as the Milltown Museum in 

Milltown, the Cranbury History Center in Cranbury, and the Menlo Park Museum in Edison (to 

name a few). 

 



 

 

The Open Space and Farmland (1.4) inventory revealed historic landscapes in parks. Parks 

provide ideal outdoor spaces for people to experience Middlesex County’s culture through 

activities and landscape experiences. Historic properties in parks lend to an outdoor space's 

overall cultural relevance and character. A prime example includes the County’s East Jersey Old 

Town Village in Johnson Park, Piscataway. The village offers a clear colonial identity and 

connection to the County’s heritage through a cultural center while enhancing its use through 

programming.  

 

Middlesex County’s Office of Arts and History and the Arts Institute lead the County’s efforts to 

support arts and history. County Parks like Roosevelt Park in Edison offer cultural, outdoor 

spaces with a summer stage and County programmed events such as Plays-in-the-park made 

possible through County funding. Larger social parks provide prominent spaces for cultural 

activities, but it becomes essential to consider the role of neighborhood-scale parks in arts and 

history programming. Neighborhood parks with adequate amenities offer places for festivals, 

gatherings, arts, and historically relevant activities. Supporting smaller-scale landscapes will 

extend access to neighborhood-scale areas. Linking outdoor spaces with cultural centers can 

help activate outdoor spaces for accessible activities.  

 

Cultural centers also include places for people to celebrate their cultural heritage. These places 

may represent communities that once occupied an area or currently do. Cultural centers 

include The Lodge, American Indian Cultural Center at Thompson Park, the Hungarian American 

Athletic Club, the Asian American Cultural Center, and the Center for Latino Arts and Culture at 

Rutgers University. Cultural centers support the County’s diversity. Additional methods can 

expand the diverse representation of the landscape through monuments, markers, and place 

names dedicated to the County’s diverse populations.  

 

The various arts and cultural centers throughout the County provide entertainment, education, 

and places to celebrate the diverse cultural heritage and history throughout Middlesex County. 

Understanding where arts and cultural centers are and their activation sources help understand 

the County’s cultural preference and avenues to extend entertainment to outdoor spaces like 

parks, town centers, and streets. 

  



 

Map 1.29: Arts and Culture Centers 

 
  



 

Houses of Worship 

The demographic inventory revealed that Middlesex County encompasses an ethnically and 

racially diverse community celebrated across the County. Arts and cultural centers, events, and 

programming offer cultural experiences for the County’s community. A sacred activity tied to 

cultural identity presents itself through religious ties. Religious denominations link people with 

groups celebrating similar morals, ideals, and beliefs. Religious communities represent the 

County’s people and potential use of the landscape. 

 

Demographic data typically refrains from mapping religious identification. This inventory 

considers the houses of worship throughout the County, examining the tie between religion 

and the use of space to comprehend the County’s diverse population, Map 1.30. Some beliefs 

represent culture through lawn ornaments, others through building placement, and more. Over 

480 individual houses of worship exist in Middlesex County. These houses range in the physical 

landscape character, architecture, and religious denomination. Houses of worship represent a 

wide range of religious groups such as Islamic, Muslim, Jewish, Catholic, Presbyterian, other 

Christian, and many more. Religious groups often represent ethnic ties such as Korean, Polish, 

Indian, and more. Appendix 1.2 includes the full Houses of Worship list derived from the GIS 

data shown in Map 1.30. (187)  

 

People who identify with religious groups value places that have strong religious ties to their 

community. Not only is the extended community essential to Middlesex County’s character, but 

also the cultural value of religious places adds to the landscape experience and even 

demographic pattern. Houses of worship offer connections through landscape elements, 

spreading awareness about diverse cultures and historical places. Four historic markers in 

Middlesex County celebrate religious establishments, Appendix 1.2. At the same time, other 

houses of worship include cultural centers like the Jewish Community Center in Highland Park. 

Building structures add to viewshed experiences like the Muslim Center of Middlesex County 

experienced while driving along U.S. Route 18. Lawn space on houses of worship offers 

essential private outdoor gathering space for community members and sometimes adorns lawn 

ornaments such as religious figures.  

 

The many religious denominations throughout the County represent diverse people. For 

example, 48 houses of worship exist in Piscataway alone, exemplifying the mix of religious 

communities potentially sharing communal spaces like parks, downtown areas, and 

schoolyards. Ultimately, places of worship provide an additional layer to the County’s diverse 

cultural identity and other significance to the community through shared identity, 

programming, and cultural representation through outdoor features.  

 



 

 Map 1.30: Houses of Worship 

  



 

Commercial Centers and Designations 

Middlesex County offers unique shopping, restaurant, employment, and entertainment 

opportunities. These establishments stand alone or occur in commercial hubs known as Central 

Business Districts (CBD). CBDs comprise areas where business concentration occurs, creating 

commercial and business centers. (188) CBDs often encompass areas along and near 

transportation networks like major roadways and train stations, including commercial 

properties, public buildings, and mixed-use development. (189)  

 

CBDs provide shopping, office centers, entertainment, hotels, and employment opportunities 

catering to the local community while occasionally supporting regional tourism like New 

Brunswick. CBDs tend to include higher desirability for space, prompting higher property taxes 

resulting in higher rent, but with the payoff of more consumer traffic. (190)   

 

The CBD areas throughout the County range in character. CBDs exist in downtown centers such 

as rural downtown Cranbury, suburban downtown Metuchen, or an urban downtown like Perth 

Amboy. They also occur along highway commercial/business corridors. The U.S. Route 1 

corridor in Edison and North Brunswick and the Route 28 corridor in Dunellen and Middlesex 

provide transit corridor CBDs.  

 

CBD association with a downtown environment does not always occur. To study the extent of 

downtown areas in Middlesex County, the research team identified potential downtown areas 

associated with the County’s CBDs through aerial imagery and ground proofing exercises, Map 

1.31. The specified locations, downtown streets, identify streets exemplifying potential 

downtown character such as commercial centers, sidewalks, transportation stops, and mixed 

land uses. Further investigation in the Analysis chapter reveals the character of each identified 

downtown area to inform landscape enhancements targeted for downtown areas.  

 

  



 

Map 1.31: Commercial Centers and Designations 

  



 

Two CBSs participate in the Main Street New Jersey Program: Highland Park and Metuchen. (191) 

While five municipalities participate in the Downtown New Jersey Program (a prerequisite to 

the Main Street NJ Program): Metuchen, Highland Park, Dunellen, New Brunswick, and Perth 

Amboy. (192) This designation helps with downtown support through funding and human 

resources to enhance and sustain community downtown areas and allowed the research team 

to identify where downtown areas currently exist.  

 

Non-profit organizations (NGOs) manage the Main Street NJ downtown areas, including the 

Metuchen Downtown Alliance in downtown Metuchen and Main Street Highland Park in 

Highland Park, Map1.31. (193, 194, 195) The Certified State Coordinating Program of the National 

Trust’s National Main Street Center awards Main Street designation. This initiative provides 

funding to aid in NGO work to revitalize Main Streets throughout New Jersey, fostering human 

and place assets with a four-point approach, including design, promotion, economic vitality, 

and organization to enhance the value of downtown areas. (196, 197) Other CBD locations not 

designated by the Main Street NJ Program may meet main street criteria.  

 

CBDs occur in all 25 County municipalities catering to the regional and local community, Map 

1.31. Locating CBDs assists in identifying potential downtown locations not participating in the 

New Jersey Downtown and Main Street NJ Programs. For example, Jamesburg’s main street 

does not occur in any available downtown dataset. Still, the character of its CBD reveals that 

Jamesburg offers a downtown where people can walk to stores and explore the streetscape. 

Contrarily, CBDs encompassing strip malls and standalone stores, similar to the U.S. Route 1 

corridor in Edison, do not express a downtown or main street character.  

 

The research team identified 19 total downtown areas, Map 1.31, that serve as potential 

community downtowns based on physical characteristics such as CBD locations, building 

types, land uses, proximity to major roads, commercial areas, transit centers, and sidewalks. 

Sample identified downtown CBD areas include New Brunswick’s Route 27, George Street, and 

Civic Square corridors; the Plainsboro Village Center; and the Helmetta Snuff Factory, Map 1.31. 
(198)   

 

Identifying downtown areas through CBD locations and Main Street designations helps reveal 

cultural landscape centers outside parks. Downtowns offer quality outdoor spaces for people, 

showing a community’s character and potential gathering spaces. Highland Park and 

Metuchen’s Main Streets provide examples of Main Street growth which benefits the 

community by boosting the local economy and desirable places to live and frequent. Further 

analysis of each community’s downtown area will reveal opportunities for downtown 

enhancement tactics such as street amenity enhancements and trail connections. (199)  



 

The Analysis chapter assesses the available amenities, programs, and character of each 

identified downtown (based on the research team’s assessment of physical character and 

programs). The evaluation examines which municipalities include Neighborhood Preservation 

Programs, downtown designations, Special Improvement Districts, and more to determine 

qualities that support thriving downtown areas. 

 

Figure 1.34: Municipal Main Streets with Main Street NJ Designation 

   
Source: CUES, Rutgers University. Photograph. 2021. 

(Left) Highland Park Main Street; (Right) Metuchen Main Street.  

  



 

PEOPLE AND SPACE SUMMARY 

Middlesex County’s People and Space inventory examined cultural preferences connected to 

physical landscape features. These cultural preferences imprint themselves on the landscape in 

the form of essential human services like public transportation and transmission infrastructure, 

consumer locations like commercial business districts and downtowns, preservation areas like 

historic properties, place names, and community spaces like arts and culture centers and 

houses of worship. This inventory examines existing culturally relevant assets which directly or 

indirectly impact outdoor spaces through the broad understanding of culture as a 

representation of human identity within a shared group. (200)  

 

This inventory examines the County at the regional scale to identify different groups, cultural 

places, and identities. Understanding the County’s historic and downtown programming, 

commercial centers, rail network, and more reveals desirable components which landscape 

features can enhance. Culture represents people, and cultural landscapes reflect the human 

implications present in the landscape.  

 

Examining accessibility through transportation is essential to investigate places people may 

frequent. Three commuter lines with ten operating train stations and eight different bus lines 

serve the Middlesex County community. Four of the State’s 34 Transit Village Designations 

occur in Middlesex County, encouraging transit-oriented development (TOD). Train lines 

connect to New York City, Philadelphia, and down the Jersey Shore. Bus services expand the 

transportation network into the southern suburbs.  

 

Transmission lines encourage opportunities for pedestrian and bicycle trails on already existing 

connections. The transmission network inventory revealed that PSE&G and JCP&L own two 

lines cutting across the County from northeast to southwest and central west to central east, 

forging uninterrupted landscape connections. Some transmission lines encompass historic 

district listings.  

 

Historic places contribute to the cultural identity of the surrounding community. Middlesex 

County contains sites of pre-colonial settlement, historic battles, epic innovations, industrial 

progress, military bases, and more. Middlesex County’s landscape encompasses 12,467 acres of 

historic districts with 25 plus historic markers through the Middlesex County Historic Marker 

program. Historic districts and properties portray a community’s cultural heritage through 

landscape character, architecture, signage, and even place and neighborhood names.  

 

  



 

Over 148 place or neighborhood names, in addition to the 25 municipality names, occur across 

Middlesex County. These unincorporated communities represent the County’s heritage through 

groups and historical significance. Unincorporated places reveal cultural connections and show 

geographic areas within one municipality with a unique local identity. These places may require 

varied landscape needs or resources to foster that identity. 

 

Throughout Middlesex County, arts and culture centers provide opportunities for people to 

experience the diversity of the County’s population, entertainment, and educational outlets. 

County-wide, art and culture centers such as museums, theaters, heritage cultural centers, and 

historic sites with museums offer education and entertainment. New Brunswick presents the 

most arts and culture centers in the County, with six out of 11 theaters in the downtown area 

or central business district, attracting local and regional tourism. 

 

Central Business Districts serve the County’s commercial/services needs and link to various 

places. CBDs include suburban, rural, and urban centers and commercial corridors along 

roadways. CBDs range in character, revealing downtown qualities. The research team identified 

19 total downtown areas, Map 1.31, that serve as potential community downtowns based on 

physical characteristics such as CBD locations, building types, land uses, proximity to major 

roads, commercial areas, transit centers, and sidewalks. Two Main Street NJ Designations exist 

in Middlesex County (Highland Park and Metuchen), with five municipalities participating in the 

Downtown New Jersey program.  

 

People and Space reveal that culture not only exists in the distribution of people and character 

but also in the diverse uses of the County’s spaces. Transportation networks move people 

throughout the County and connect people with commercial districts. Historic landscapes 

provide spaces for people to experience the County’s heritage, while houses of worship bring 

people together. This inventory concludes that culture in Middlesex County presents itself in 

the landscape in a suburban context using everyday spaces.  

 

The Analysis chapter will assess the traditional definitions of cultural landscapes prepared by 

the National Park Service, Cultural Landscape Foundation, and European Union and then 

compare these definitions with the suburban context to establish a cultural landscape 

understanding specific to Middlesex County’s needs. The People and Space Environmental 

Conditions Inventory observed existing assets, providing a base for essential cultural elements 

to further assess in the Analysis chapter to inform cultural landscape improvements in the 

Actions chapter. The last component of this inventory examines the community’s expressed 

needs through public and stakeholder outreach.   



 

1.7 NATURE & PLACE. OUTREACH 
The Nature & Place. Outreach inventory summarizes two outreach efforts completed during 

this project timeframe (2021-2022). The first summarizes the results of a crowd-sourced public 

engagement survey collecting demographic and place information to assess the public 

perception of the County’s outdoor spaces. The second includes municipal engagement 

meeting findings to understand the County’s needs during the early-mid project development 

phases. The following sections outline the process and critical findings for further assessment in 

the Analysis chapter and the overall D 2040 outreach.  

 

Figure 1.35: Destination 2040 Public Outreach Event, 2018 

 

Source: Destination 2040 Phase 1 Outreach, page 43.  
D 2040 event at Woodbridge Center Mall, Sunday, December 2, 2018, obtaining 150 comments.  



 

Nature & Place. Photo Survey  

The Nature & Place. (L-Plan) Photo Survey asked people to identify their favorite outdoor place 

in Middlesex County by uploading a photograph and identifying a location on an interactive 

map through an online survey. The Rutgers Institutional Review Board (IRB) approved the 

survey for public use. The public could access the online survey through the online link below. 

 

ArcGIS Survey123 link: 

(https://survey123.arcgis.com/share/97d0ecaf2a5f4edcaf7f5d0ab492e7dd)  

 

The online survey active dates included June 1, 2021, through December 30, 2021. 229 

participants completed the survey. Figure 1.36 shows the first and last dates of submitted 

responses. Participants consented to the terms and conditions of the Rutgers IRB and 

confirmed they were over 18 before entering the 15-question survey. Participants were free to 

skip any question(s) they wished.  

 

This section includes highlights from the overall cleaned survey data relaying information 

related to favorite outdoor places and the people who identified these outdoor spaces. The 

following section breaks down each survey question (15) and responses into a Place and People 

section. Place includes summarized responses pertaining to the favorite outdoor place, while 

People refer to the summarized answers to demographic questions.  

 

Figure 1.36: Survey Count and Dates 

 

 

Source: ArcGIS Survey123. 2021.   

https://survey123.arcgis.com/share/97d0ecaf2a5f4edcaf7f5d0ab492e7dd


 

Place 

Identifying favorite outdoor places helps to understand where desirable outdoor places occur in 

Middlesex Community and determine what makes these places valuable to the individual. The 

survey helped understand activities people like to partake in and how these responses can 

better enhance Middlesex County’s outdoor spaces. When asked to identify a favorite outdoor 

place, 217 participants named a place, while 99 participants listed an identifiable location 

within the County on the interactive map, Map 1.32, and Table 1.15. Photographs submitted to 

the survey highlighted park features, natural landscapes, and viewsheds (51 total photos) and 

helped further decipher an analysis of landscape features people enjoy. The findings show a 

linked narrative to space through human identification with landscapes (Analysis chapter).  

 

Roosevelt Park, Edison, is counted as the most listed favorite outdoor place with an associated 

location on the map (16). The favorite outdoor places include County Parks, such as Davidson’s 

Mill Pond Park, Thompson Park, and the Middlesex Greenway Table 1.15. This survey shows the 

critical role that County parks play in the outdoor experience for County community members. 

Multiple responses mentioned Rutgers University properties such as the Rutgers Ecological 

Preserve and Rutgers Gardens, Figure 1.37. Participants identified neighborhood-scale 

municipal parks as “closer to home” and accessible for daily use. Additional unmarked locations 

with high responses included “basketball courts” and “football fields” (not included in Table 

1.15 because these responses lacked locations), showing the high demand for quality outdoor 

recreational opportunities.  

 

Figure 1.37: Survey Photograph Submission 

 

Source: Nature & Place. (L-Plan) Photo Survey. Photograph Submission. 2021. Rutgers Gardens.  



 

 

 Map 1.32: Photo Survey Results 

 



 

Table 1.15: Favorite Outdoor Place Identified by Survey Respondents 

Place name Municipality Count 

Alvin Williams Park Woodbridge 1 

Bicentennial Park East Brunswick 1 

Boyd Park New Brunswick 1 

Cheesequake State Park Old Bridge 1 

Columbia Park Piscataway 1 

Columbus Park Dunellen 1 

D&R Canal (Multiple Locations) 4 

Davidson's Mill Pond Park South Brunswick 8 

Davidson's Mill Pond Park (Earth Center) South Brunswick 2 

Donaldson Park Highland Park 5 

East Jersey Old Towne Piscataway 1 

Ernest Oros Wildlife Preserve Woodbridge 3 

Farrington Lake Trail South Brunswick 1 

Great Oak Park East Brunswick 1 

Harvest Woods Fields South Brunswick 1 

Helmetta Pond East Brunswick 1 

Johnson Park Piscataway 5 

Menlo Park Terrace Woodbridge 1 

Merrill Park Woodbridge 1 

Middlesex Greenway Metuchen 7 

Milltown Train Tracks Milltown 1 

Oak Tree Road Edison 1 

Old Bridge Waterfront Park Old Bridge 5 

Perth Amboy Waterfront Perth Amboy 5 

Plainsboro Preserve Plainsboro 1 

Port Reading Waterfront Woodbridge 1 

Raritan Bay Waterfront Park South Amboy 2 

Roosevelt Park Edison 16 

Rutgers Gardens North Brunswick 5 

Rutgers University Ecological Preserve Piscataway 3 

Sabella Park North Brunswick 1 

Sadowski Parkway Park Perth Amboy 1 

Sayreville Kennedy Park Sayreville 1 

Spring Lake Park South Plainfield 2 

Thompson Park Jamesburg 5 

Weston Mills Pond East Brunswick 1 

William Warren Park Woodbridge 1 

Total  99 

What is the name of your favorite outdoor place? 

Responses with identifiable locations within the County.  

 



 

 

The following question asked participants why this place is important to them and prompted six 

selections and an Other option. The choices included: Allows me to experience nature, connects 

me to my community, holds an important memory for me, allows me to relax and unwind, 

shows the character of my town, is my favorite place for outdoor activities. Respondents 

selected all answers that apply. Participants responded that the experience of nature was the 

top reason they identified this as their favorite outdoor place (112), Figure 1.38.  

 

Other open-ended responses displayed people’s connection to a place through memory, family, 

and self-identity Table 1.16. The open-ended responses identify why people found this place 

important and unveiled the components that comprise the cultural landscape. The components 

include diverse individual and collective experiences that link to an outdoor space, creating a 

shared narrative of a particular place. People mentioned the “heart” of Iselin, experiences 

with their children, home identity, and access to the cultural and arts programming through 

their favorite outdoor places (Roosevelt Park), Table 1.16. Participants stated that this place is 

“my home away from home” and “is the place I watched my children grow up.” These 

comments lend to the significance of memory tied to a place’s identity for the individual and 

that individual’s formation and linkage to a space forming a valuable cultural landscape. 

 

 

Figure 1.38: Favorite outdoor place reasons identified by survey respondents 

 
Responses to: This place is important to me because…  

 

  



 

Table 1.16: Favorite outdoor place reasons identified by survey respondents 

Place name This place is important to me because…  

Davidson’s Mill Pond Park My home away from home 

Donaldson Park Is a place where I watched my children grow up 

East Jersey Old Towne 

I love that this place offers cultural and historical programming in a beautiful setting. We 

have enjoyed the Halloween storytelling events and tours with historical reenactors. 

Ernest Oros Wildlife Preserve Is very near where I live. 

Harvest Woods Fields 

Means the world to me to have wooded, open spaces like this to enjoy. My aunt fell in 

love with the abundance of trees here when visiting from our home country. It is not to be 

taken for granted, I am grateful for the park. 

Johnson Park 

Johnson Park is my favorite park to run in. There are several trail and loop options. My 

children love to run with mommy and then play on the many playgrounds and visit the 

animals. 

Oak Tree Road 

It's the "heart" of Iselin yet looks very decrepit compared to the Main St. of Metuchen. 

Given the business that this area brings to the county, it is worth some effort to beautify it 

and make it more ecologically friendly. 

Old Bridge Waterfront Park I love the water 

Old Bridge Waterfront Park Taking early morning walks with my dogs. 

Perth Amboy Waterfront Shows the history of the city. 

Roosevelt Park 

It's where a walk around the Lake turned into a Friendship that turned into Marriage. We 

walked to Recover from his Dual Transplant and both of our Heart Surgeries.  It's also 

named after my grandfather. 

Roosevelt Park Plays in park 

Roosevelt Park Has an exercise trail and spring with fresh water 

Sayreville Kennedy Park Best sunsets 

Thompson Park Memories of feeding the animals as a child. 

William Warren Park it's a safe place to ride bikes, and the free Movatic bikes are located there. 

Responses to: This place is important to me because… Other 

 

  



 

The highest percentage of participants visited their favorite outdoor place 2-3 times per week 

(30 percent), followed by weekly (18 percent), monthly, rarely, and daily Figure 1.39. Various 

activities bring people to their favorite outdoor places, such as exercise, sports, and 

programmed activities, as mentioned in Table 1.16.  

 

Figure 1.39: Visit frequency identified by survey respondents 

 
Responses to the questions: How often do you normally experience this place? 

 

More than half (60 percent) answered that “visits to this place helped me during the COVID-19 

pandemic,” Figure 1.40. While 50 participants (21.8 percent) stated they “cannot visit this 

place” due to COVID-19 (2021). It is evident that outdoor usage during the pandemic has 

increased, supported by a Rails to Trails study stating that “in the early weeks of the pandemic, 

trail use surged by 200%.” (201) 

 

Figure 1.40: COVID-19 Pandemic influence identified by survey respondents 

 
Responses to the question: How has the COVID-19 pandemic impacted your relationship to this place? 



 

People 

The people of Middlesex County establish the cultural landscape and its appreciation based on 

cultural preference. To understand Middlesex County’s people, demographic questions asked 

people to identify their age, Figure 1.41, race and ethnicity, Figures 1.41 and 1.42, gender 

Figure 1.43, and annual household income Figure 1.44. Survey participants between the ages of 

25 and 34 accounted for 51 percent of respondents, followed by 45-54 (nine percent). 

Participants identified as white (182 responses, 79 percent), Asian Indian (12 responses, five 

percent), black or African American (seven responses, three percent), with under two percent 

identifying as Chinese (three responses, 1.3 percent), Filipino (one response, .8 percent), and 

multiracial (3 responses, 1.3 percent).  

 

Figure 1.41: Age and race identified by survey respondents 

 

                     
 

Responses to the questions What is your age; What race best describes you? 

 

Participants identified as Hispanic, Latin American, or of Spanish origin (22 participants, 16 

percent). Females accounted for the highest percentage (56 percent), followed by males (35 

percent); three participants preferred not to answer the question related to gender, while two 

listed Other.  

      

  



 

Figure 1.42: Hispanic, Latin American, or Spanish origin identified by survey respondents 

 

 

 
Responses to the question: Are you of Hispanic, Latin American, or Spanish origin? 

 

Figure 1.43: Gender identified by survey respondents 

 

 
Responses to the question: What gender do you identify with? 

 



 

 

The annual household income over $100,000 accounted for 37.5 percent (86 responses) of 

survey respondents, followed by $50,000-74,000 (47 responses, 20.5 percent). The online 

photo survey predominantly reached females between 25 and 34, identifying as white, with an 

annual household income above $100,000. 

 

Figure 1.44: Annual household income identified by survey respondents 

 

 
Responses to the question: What is your estimated annual household income? 

 

To identify people’s connection to Middlesex County, participants answered if they lived in the 

County and identified which municipality. Almost all 25 Middlesex County municipalities had at 

least one survey respondent representing the municipality (less Helmetta and South River). 

Carteret accounted for 22 percent (51 responses), followed by Cranbury (29 responses, 12 

percent), Dunellen (23, 10 percent), then Edison (14, 6 percent), shown in Figure 1.45 (Left). 

Others lived in Union, Somerset, Bergen, Hunterdon, Mercer, Monmouth, and Morris Counties. 

Most participants (161, 70 percent) work or go to school in Middlesex County, with the top 

answers in Carteret, Cranbury, Dunellen, New Brunswick, Woodbridge, and Edison, Figure 1.45 

(Right).  

 

 

  



 

 

Figure 1.45: Residence, work, and school townships identified by survey respondents 

 

        
 

Responses to the questions: (Left) Which town do you live in; (Right) Which town do you work or go to school in?  

 

When asked what activities people participate in most in Middlesex County, the top three 

responses included shopping (178), then dining (146), followed by parks and recreation (135), 

Figure 1.46. This information identifies the importance of linking commercial activities with 

outdoor opportunities to enhance the use of outdoor space.  

 

  



 

Figure 1.46: Favorite activities identified by survey respondents 

 
 

When asked if participants felt they were part of any social group or network, roughly 48 

percent stated No, and 44 percent marked Yes. Social groups included sports, various religions 

(Methodist, Jehovah’s Witnesses, Jewish, Catholic), Facebook, arts, and Rutgers. Figure 1.47 

lists additional groups identified by survey respondents. Religious and ethnic group connections 

occupied the top group answers.  

 

Figure 1.47: Groups identified by survey respondents  

 
Responses to the questions: Do you feel part of any social group or network?  

If yes, indicate the groups you identify with? 

 

The survey responses revealed that people connect with outdoor spaces through cultural and 

individual identity. People appreciate viewsheds, water, and highly valued County parks. 

Although the survey response count included 229 people, the information provides an essential 

resource to help define the cultural landscape through the lens of the Middlesex County 

community in the suburban context.   



 

Municipal Engagement Meetings  

Three municipal engagement meetings fostered interaction with municipal representatives. The 

engagement meetings helped gather information for the Destination 2040 process with a 

branched focus on ecosystem services and cultural landscapes at the local level. The first 

engagement meeting involved an in-person all-day workshop at Middlesex College on October 

5, 2021. Two Zoom events followed the in-person meeting to reach communities not present at 

the in-person workshops. The virtual events took place on November 30 and December 1, 2021. 

In total, 12 out of 25 municipalities participated in the three meetings.  

 

Municipalities in attendance included: 

• East Brunswick Township 

• Highland Park Borough 

• Jamesburg Borough 

• Metuchen Borough 

• New Brunswick City 

• North Brunswick Township 

• Old Bridge Township 

• Perth Amboy City 

• Piscataway Township 

• Plainsboro Township 

• Spotswood Borough 

• Woodbridge Township 

 

Questions prompted participants to comment on the ecological and cultural landscapes and the 

early greenway opportunities identified in the Open Spaces. functional plan. Inventory and 

analysis maps, with the early Nature & Place. (L-Plan) Photo Survey results facilitated meeting 

conversation. These questions enabled interesting discussions shedding light on concerns and 

opportunities in the represented community about ecology and culture. 

 

  



 

Cultural Landscape  

Cultural landscape questions included: 

• Why do people like living, working, or coming to your town? 

• Are there aspects of your community that negatively impact the quality of life? 

• Where are the locations your town is targeting for community enhancement and 

placemaking? 

 

Municipal representatives identified opportunities and concerns for cultural representation in 

the landscape and identified qualities people love about their communities. Perth Amboy 

participants noted the pride of the Latinx culture, proximity to New York City, and beachfront 

access as top reasons people loved living in their municipality. Highland Park and Metuchen 

representatives noted their downtown offerings, including restaurants and walkability, and 

Woodbridge representatives commented that residents love calling Woodbridge “home” with 

multiple place identities such as Sewaren Marina, Keasbey, Metro Park, Oak Tree Road, Colonia, 

and the Estate Section (to name a few). A New Brunswick representative mentioned that 

people enjoyed identifying with Rutgers University, the downtown towers, restaurants, and 

theater offerings.  

 

Each municipality commented on the importance of small-scale municipal parks that serve their 

local communities. Piscataway offers a new spray park. Plainsboro includes a wide array of 

publicly accessible preserved open spaces, and Old Bridge embraces preserved open spaces and 

transportation connections to New York City. Highly sought-after efforts include new 

development projects to enhance housing, access, aesthetics, outdoor space connections, and 

more. Representatives noted high traffic in their communities, such as Metuchen and 

Piscataway. Piscataway, North Brunswick, and East Brunswick commented on the new plans for 

developing community centers, Main Street areas, and cultural hubs; they expressed 

excitement about pedestrian and bicycle connection potential.  

 

 

  



 

Ecological Landscape  

Ecological landscape questions included: 

• What are the most significant ecological challenges in your town? 

• What are your town’s ecological priorities? 

• Please identify opportunities to enhance ecosystem services in the built environment 

within your town (office park lawns, parking lots, downtowns, etc.)? 

 

Ecological opportunities and concerns centered around flooding and stormwater management, 

open space acquisition and preservation, ecological trails, and tree canopy cover. Spotswood, 

South River, Woodbridge, and Old Bridge representatives mentioned Blue Acres funding 

projects. Spotswood and South River representatives showed interest in the buy-out program, 

while Woodbridge and Old Bridge stated both positive and negative after-effects of buy-out 

projects. Woodbridge noted the trails added through the program, while Old Bridge pointed 

out the issue of resident maintenance on buy-out properties, such as mowing.  

 

Many municipalities noted the desire for green infrastructure and reduced impervious surface 

cover to help with urban flooding. Highland Park representatives emphasized the need for not 

only green infrastructure but also maintenance methods and resources. Piscataway, Jamesburg, 

and Metuchen mentioned the need for green infrastructure, reduced pavement, and 

incorporated permeable materials. Highland Park said the desire for more street trees and 

increased tree canopy cover.  

 

Generally, all representatives appreciated open spaces in their communities. Across the board, 

desires included more trail connections and greenway links, preserved open space, and 

preserved farmland. Plainsboro continues to successfully acquire more open space and 

preserve farmland, covering over 50 percent of its total acreage. Other communities aim to 

continue acquisition in their communities or enhance their greenways. Woodbridge and 

Highland Park are working to strengthen or develop a greenway connection along the Raritan 

River. Perth Amboy fosters pedestrian connections to the Raritan Bay Waterfront through trail 

and beachfront access, and Metuchen hopes for the Middlesex Greenway extension.  

 

The municipal engagement meetings reveal municipal representatives’ understanding and 

hopes for the ecological and cultural landscapes. From these outreach exercises, the research 

team learned about physical locations (such as community centers, etc.) and general 

applications (such as green infrastructure) that municipalities would greatly benefit from. A 

broader gained perspective illustrates the role of the influencers, such as individual residents to 

municipal leaders and how the County can forge connections to help support communities’ 

ability to enhance their ecological and cultural landscapes.  



 

Nature & Place. Outreach Summary 

The Nature & Place. photo survey and municipal engagement meetings provided valuable 

public insight into how people experience outdoor space and its role in planning. The photo 

survey provided the research team with information about residents' landscape preferences 

and indicated important components of a possible suburban definition of the term cultural 

landscape. Further, findings revealed that municipal representatives share environmentally 

focused values underlying the D 2040 process. Municipalities already strive for sustainability 

initiatives through stormwater management, open space acquisition, historic preservation, tree 

plantings, and more. This information guides the Analysis chapter outreach assessment to 

discover County-wide opportunities based on resident and municipal needs. 

  



 

CONCLUSION 
Existing environmental conditions comprehension provides an essential tool to develop 

informed enhancement tactics specific to Middlesex County’s landscape needs. The 

Environmental Conditions Inventory revealed the many components encompassing Middlesex 

County’s landscapes, such as ecological habitat composition, geology, historic significance, and 

more. Eight Destination 2040 strategic initiatives guided the inventoried elements in all seven 

sections relating to ecology, sustainability, and cultural support.  

 

The seven inventory sections included:  

• The Land Use Land Cover section (1.1)  

• Natural Resources (1.2)  

• Environmental Issues (1.3)  

• Open Space and Farmland (1.4)  

• Demographics (1.5)  

• People and Space (1.6)  

• Nature & Place. Outreach (1.7)  

 

The key topics from the seven listed sections include the County’s geographical form, land use 

percentages, wildlife habitats, macrohabitats, environmental issues, tree canopy density, open 

space and farmland, historic landscapes, people, commercial centers, and more.  

 

The Land Use Land Cover, Natural Resources, and Environmental Issues findings revealed that 

Middlesex County contains a majority of urban (60 percent) land cover with growing urban 

trends. Since 1986, the County’s urbanized landscape grew by 29 percent. Wetlands, forested, 

barren, and agricultural land occupy 40 percent of the County’s landscape. These natural 

landscapes increase or detract from each of the County’s four watersheds’ resiliency abilities. 

Quality habitats provide ecosystem services to support resiliency for all landscapes. High 

impervious surface coverage (32 percent of the total County land) contributes to habitat 

degradation, increased water volume in local waterways, and urban heat islands. The Analysis 

chapter will overlay environmental conditions such as wetlands, urban heat islands, flood risk 

areas, and impervious surfaces to establish priority areas for urban environmental and 

habitat improvements.  

 

  



 

The Open Space and Farmland inventory revealed the County’s open space and farmland 

composition and how these spaces connect to people. Nearly 16 percent of the County’s land 

falls under open space and preserved farmland designations. These spaces include social parks, 

natural preservations, neighborhood parks, active farmlands, and farm viewsheds. Farmstands, 

Farmers’ Markets, the 4-H Fair, and the Rutgers Co-op Extension at the E.A.R.T.H Center offer 

agricultural connections to County residents through fresh food and recreational experiences.  

 

Parks and farmland link people with outdoor spaces, historic events, and agricultural heritage. 

They also provide quality ecological habitats for the County’s wildlife. Greenways offer 

opportunities to link open spaces and preserved farmland while securing ecological corridors 

for the County’s wildlife. The Analysis chapter compares the County’s protected open spaces 

and preserved farmland with ecological habitats of concern developed with Natural Resource 

inventory elements to determine priority areas for the County’s open space network 

expansion or places to encourage conservation through private landowners.  

 

Middlesex County’s people apply value to the landscape and directly impact landscape 

conditions through development patterns and cultural preferences. County demographic data 

revealed that Middlesex County’s population is widely diverse, with under 50 percent of the 

population identifying as white alone. The County’s population includes White, Asian, Hispanic, 

Black, African American, multi-racial, American Indian, Alaska Native, Native Hawaiian, and 

Other Pacific Islanders.  

 

The County’s population density highlights the urban centers in New Brunswick and Perth 

Amboy. With higher-density suburban areas in Carteret, Woodbridge, and Plainsboro. At the 

same time, lower-density areas correlate with lower-density residential areas and rural 

landscapes throughout the south. Middlesex County’s municipalities range in annual household 

incomes, with urban areas below the County average and suburban landscapes often above.  

 

Middlesex County’s people can experience the County’s heritage through arts and cultural 

centers and historic landscapes. People can experience their sense of belonging tied to houses 

of worship offered throughout the County. While shopping and entertainment link to every 

community. New Brunswick provides a cultural hub on a regional scale. Train stations, bus 

stops, and the Rutgers bus network connect people from New Brunswick’s cultural theater 

center (six theaters) with the rest of the County. However, the rich cultural activities go well 

beyond New Brunswick. The County’s parks, downtown areas, and commercial cores hold 

historic designations connecting people to educational opportunities and the County’s historic 

landscapes like farms, colonial homes, battlefields, and more.  



 

The Environmental Conditions Inventory revealed the character of the County’s physical 

environment in terms of ecological habitats and people spaces. Outreach explored County 

residents’ opinions of the County’s existing conditions, revealing the County’s perspective of a 

cultural landscape. The Nature & Place. online photo survey displayed that people identify with 

everyday spaces instilling meaning in them. Meaning through identity adds an intangible 

cultural value to a space. The outreach finding provides an essential component, allowing the 

research team to explore a new understanding of the term cultural landscape in the suburban 

context. The Analysis chapter further examines the cultural landscape through the National 

Park Service, Cultural Landscape Foundation, and European context to assess the County’s 

traditional cultural landscapes not available through existing inventory. The analytical study 

centers on the cultural landscape as it relates to the County-specific, American context of a 

culture in outdoor space.  

 

Middlesex County’s Environmental Conditions Inventory revealed the County’s widespread 

diversity. The land uses, people, places, cultural features, and history vary significantly across 

the County. The County’s southern land contains widespread wetlands, farmland, and suburban 

landscapes. In the North, the County contains more urban landscapes mixed with wetlands 

along riparian corridors, forests in parkland, suburban areas, and industrial waterfronts. An 

evident finding concludes that Middlesex County’s urbanization will continue to spread across 

the landscape.  

 

This spread makes for a crucial moment to incorporate environmentally focused development 

and conservation into all future planning efforts to provide the County’s community with 

quality outdoor space, resilient environments through ecosystem services, and desirable 

outdoor places expressing the current communities’ cultural preferences. The following 

chapter, Analysis (2), compares inventory elements to examine the County’s landscape 

character, priority concern areas, and landscape threats while revealing opportunities to 

enhance the County’s overall outdoor network. Opportunities inform efforts for a higher 

landscape performance expectation that all outdoor spaces will provide quality ecosystem 

services and spaces to celebrate the County’s culture.  

 

  



 

APPENDIX 
Appendix 1.1: Municipal Historical Societies (202) 

• Carteret Historical Committee 

• Cranbury Historical and Preservation Society 

• Dunellen Historical Society 

• East Brunswick Historical Society 

• Highland Park Historical Society 

• Jamesburg Historical Association 

• Kingston Historical Society 

• Metuchen Edison Historical Society 

• Middlesex Borough Heritage Committee 

• Milltown Historical Society 

• Monroe Township Historic Preservation Commission 

• New Brunswick Historical Association 

• New Brunswick Historical Society 

• North Brunswick Historical Society 

• Madison-Old Bridge Township Historical Society 

• Perth Amboy Historic Preservation Commission 

• Sayreville Historical Society 

• South Plainfield Historical Society 

• South River Historical & Preservation Society, Inc. 

• South Amboy Historical Society 

• Spotswood Cultural & Heritage 

• Historical Association of Woodbridge Township 

 

  



 

Appendix 1.2: Middlesex County Historic Landmarks  

 

Source: Middlesex County Historic Landmarks Dataset. 

 

  



 

Appendix 1.3: Houses of Worship in Middlesex County 

 

 



 



 



 



 



 



 



 

 
Source: Homeland Infrastructure Foundation-Level Data (HIFLD). (2020, July). All Places of Worship. HIFLD. [Dataset]. 

https://hifld-geoplatform.opendata.arcgis.com/datasets/geoplatform::all-places-of-worship/about 
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GLOSSARY 
Basins: Large to small depressions that hold water 

 

Brackish: Slightly salty water where saltwater meets fresh water 

 

Cell Size: A dimensional unit with an applied numeric value in ArcGIS (203) 

 

Census Designated Places: Areas usually with name identities different from the incorporated 

municipality name that coincide with census geography (204) 

 

Census Places: technical identities used for Census data collection (205) 
 

Detention Basin: Temporarily stores and attenuates stormwater runoff. (206) 

 

Evapotranspiration: Water evaporation from plants and land surfaces (207) 

 

Freshwater Swamps: Vital ecological wetland systems with primarily woody vegetation that 

help to filter water, soak up runoff from heavy rains and snow melts, provide critical habitats 

for endangered species, and provide high-quality open space for recreation and tourism. 208 

 

Floodplain Forests: Habitat growing on alluvial soils in a riverine system. The dominant plant 

species include hardwood trees. (209) 

 

Geomorphological: Physical features of the earth and relation to geological structures 210 

 

Glacial Outwash Plains: Flat areas dominated by braided rivers that occur in front of melting 

glaciers. (211) 

 

Glaciation: ice sheet or glacier covering 

 

Incorporated Communities: communities that are legally bound and established by the 

government, in this instance, the municipalities (212) 

 

Infiltration: Water percolates into the soil through air pockets 

 

Infiltration Basin: Stormwater management systems constructed with highly permeable 

components designed to both maximize the removal of pollutants from stormwater and 



 

promote groundwater recharge. Pollutants are treated through settling, filtration of the runoff 

through, and biological and chemical activity within the components. (213) 

 

Marsh Accretion: Accumulation of herbaceous plant material in a marsh wetland (214) 

 

Migratory Birds: Avian species that fly over distances of hundreds and thousands of miles to 

find the best ecological conditions and habitats for feeding, breeding, and raising their young  

(215) 

 

Nonpoint Source Pollution: natural or human-made pollutants carried in stormwater to local 

water bodies. The pollution source is unknown.  

 

Precipitation: Rain, snow, sleet, or hail falling to the ground 

 

Rain Garden: Landscaped, shallow depressions capture rainwater and allow it to percolate 

slowly into the ground. Large rain gardens are called bioretention basins. (216) 

 

Seepage Swamps: Coastal Plain wetlands containing trees and saturated soils with 

groundwater. (217) 

 

Spawning: Process of laying eggs. 

 

Stream Terraces: form when streams carve downward into their floodplains, leaving 

discontinuous remnants of older floodplain surfaces as step-like benches along the sides of the 

valley. (218) 

 

Unincorporated Places: communities that do not have their own local governments but have 

their own identity. 

 

Wet Pond (Retention Basin): A stormwater facility that has an elevated outlet structure that 

creates a permanent pool where stormwater runoff detention and attenuation occur. (219) 
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