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What is Sustainable Agriculture? 

ά{ǳǎǘŀƛƴŀōƛƭƛǘȅ ǊŜǎǘǎ ƻƴ ǘƘŜ ǇǊƛƴŎƛǇƭŜ ǘƘŀǘ ǿŜ Ƴǳǎǘ ƳŜŜǘ ǘƘŜ ƴŜŜŘǎ ƻŦ ǘƘŜ ǇǊŜǎŜƴǘ ǿƛǘƘƻǳǘ ŎƻƳǇǊƻƳƛǎƛƴƎ 

the ability of future generations to meet their own needs.  Therefore, stewardship of both natural and 

ƘǳƳŀƴ ǊŜǎƻǳǊŎŜǎ ƛǎ ƻŦ ǇǊƛƳŜ ƛƳǇƻǊǘŀƴŎŜΦέ 

University of California Sustainable Agriculture Research and Extension Program 

* * *  

ά{ǳǎǘŀƛƴŀōƭŜ ŀƎǊƛŎǳƭǘǳǊŜέ ƳŜŀƴǎ ŀƴ ƛƴǘŜƎǊŀǘŜŘ ǎȅǎǘŜƳ ƻŦ Ǉƭŀƴǘ ŀƴŘ ŀƴƛƳŀƭ ǇǊƻŘǳŎǘƛƻƴ ǇǊŀŎǘƛŎŜǎ 

having a site-specific application that will over the long term: 

¶ Satisfy human food and fiber needs. 

¶ Enhance environmental quality and the natural resource base upon which the agricultural 

economy depends. 

¶ Make the most efficient use of nonrenewable resources and on-farm resources and 

integrate, where appropriate, natural biological cycles and controls. 

¶ Sustain the economic viability of farm operations. 

¶ Enhance the quality of life for farmers and society as a whole. 

-U.S. Code Title 7, Section 3103 

* * *  

The basic goals of sustainable agriculture are environmental health, economic profitability, and 

social and economic equity (sometimes rŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άǘƘǊŜŜ ƭŜƎǎέ ƻŦ ǘƘŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ǎǘƻƻƭύΦ 

-National Sustainable Agriculture Coalition 

 

  

http://www.localfoodstrategies.com/
http://asi.ucdavis.edu/programs/sarep/about/what-is-sustainable-agriculture/
http://sustainableagriculture.net/about-us/what-is-sustainable-ag/
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Executive Summary 
The water quality of the Musconetcong WatershedΣ ǘƘŜ ŀǊŜŀ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΩǎ ŦƻŎǳǎ, is influenced by 

agricultural and urban land uses.  The watershed has the ability to produce clean, abundant water, but 

shows some stress with sedimentation from erosion, nitrates, phosphorous, elevated water 

temperatures, and bacteria.  Also, urbanization and poor cropland management can reduce 

groundwater infiltration and increase stormwater runoff.  While installing riparian buffers along stream 

edges can reduce runoff into streams, this conservation practice literally works at the edge of a farm and 

does not address the source issues.  Changes in agricultural economic conditions have resulted in a 

declining number of farmers, and a favoring of farming practices than can be carried out relatively easily 

on rented land, such as row-crop production and hay production.  A thorough review of land ownership 

records identified the potential for a large number of farm exits and changes in farm management on 

leased farmland in the next 15 years as farmers.  Most farm owner-operators do not have heirs 

interested in farming.  In 15 years, as few as 3 owner-operators may remain and manage nearly a 

10,000-acre area of the Musconetcong Watershed.  As much as 87% of farmland may be owned by non-

farmers in 15 years.  Conservation tillage practices are expanding in use, however long-term 

investments in soil health may be hard farmers to capitalize within annual farmland leases. 

Based on modeling by the Stroud Water Research Center, and described in this report, more significant 

improvements in water quality may be achieved through converting a majority of land use to pasture 

and hay, than just implementing forested buffers or conservation tillage practices.  Through using their 

Model My Watershed program, it was estimated that with large-scale shift from cropland to permanent 

pasture/hay over 7,568 acres that water quality improvements could be as high as a 96% reduction in 

sediment (TSS), a 90% reduction in Phosphorus, and a 42% reduction in Nitrate for annual pollutant 

loading rates.  This could have reductions as high as 23% for sediment (TSS), 11% for Nitrate, and 37% 

for Phosphorus for the entire Musconetcong watershed.  In this model, water runoff reductions could be 

as high as 65%, significantly increasing groundwater infiltration.  With the Musconetcong River being the 

largest New Jersey tributary to the Delaware River, this could impact water quality on a regional level. 

With a majority of farm owner/operators projected to retire in the next 15 years, there may be a once in 

a generation opportunity to acquire farmland.  ¢Ƙƛǎ ǘǊŜƴŘ Ƴŀȅ ŀƭǊŜŀŘȅ ōŜ ƻŎŎǳǊǊƛƴƎΣ ŀǎ с҈ ƻŦ ǘƘŜ ŀǊŜŀΩǎ 

land was for sale in 2017, including estate sales from farming families.  As much as 7,500 acres may 

transition ownership and/or farmland lease operator in the Musconetcong Valley region of the 

Watershed in this period.  This presents an opportunity to preserve the remaining unpreserved farmland 

establish permanent riparian buffers, and attract new, beginning farmers interested in sustainable 

agriculture.   

A Land Company could be developed to acquire and lease land to farmers, develop a farm incubator, 

and allow farmers to gain equity in the company to support their own farming businesses.  In our 

research, and research by Kitchen Table Consultants in a related business planning effort, no single 

model was found that coordinates land acquisition, beginning farmer development, and transition of 

thousands of acres of land into pasture.  However, entities like Farmland LP, Gladstone Land, Dirt 

Capital, and the Intervale Center, each provide examples of how these services could be delivered.  A 

partnership between a Land Company, conservation and rural development partners, and farmers 

would need to be developed.  Estimated costs are $20 million in land preservation easements and about 

$1 million per year for outcomes assessment, technical assistance, and land preservation transactions.    
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1 Introduction 
The Musconetcong Watershed is a 156-square mile drainage basin that is the largest New Jersey 

tributary to the Delaware River (Figure 1). It has been a major focus of ecological restoration through 

the Delaware River Watershed Initiative, collaborative partnership of 50 organizations supported by the 

William Penn Foundation to improve water quality in the Delaware River Watershed.  The 

Musconetcong is also a National Wild and Scenic River in recognition of its nationally-significant scenic, 

historical, and recreational resources, including its renowned cold-water trout fishery.  Successfully 

managing water resources in agricultural production requires than ecosystem services, including 

recreation, water quality, habitat be considered along with agricultural production objectives.1 

!ōƻǳǘ ƘŀƭŦ ƻŦ ǘƘŜ aǳǎŎƻƴŜǘŎƻƴƎ ǿŀǘŜǊǎƘŜŘΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭŀƴŘ ŀǊŜŀ is in the Musconetcong Valley, an 

area of 9,621 acres, south of Penwell, New Jersey and north of Bloomsbury, New Jersey.  This area also 

Ŏƻƴǘŀƛƴǎ Ƨǳǎǘ ƻǾŜǊ ос҈ ƻŦ ǘƘŜ aǳǎŎƻƴŜǘŎƻƴƎ ǿŀǘŜǊǎƘŜŘΩǎ ǎǘǊŜŀƳ ƭŜƴƎǘƘΦ  The area has abundant 

productive soils, but about half of the parcels have highly erodible soils.   

Annual row crop production, generally for corn and soybeans, is the prevailing form of agricultural 

production.  Other agricultural products include hay, cattle (for meat), and fruit and vegetables.  Also, a 

number of small and large equestrian centers are located in this area.  Historically, agricultural 

production was more diverse, serving local and regional markets with dairy products, a variety of small 

grains, many livestock types, and produce.  However, as long distance refrigerated shipping decreased in 

cost in the 1950s, areas with lower costs of production saturated local and regional markets.2  Farmers 

were challenged to stay in business, farm exits increased, and land near urban areas shifted to non-

agricultural uses.3,4  As farm product volumes decreased, so too did the volume of product necessary to 

Ƴŀƛƴǘŀƛƴ ǘƘŜ ŀǊŜŀΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎǳǇǇƻǊǘ ƛƴŘǳǎǘǊƛŜǎΣ ǎǳŎƘ ŀǎ ŘŀƛǊȅ ǇǊƻŎŜǎǎƛƴƎΣ ƳŜŀǘ ǇǊƻŎŜǎǎƛƴƎΣ ŀƴŘ 

produce packing and distribution.  The farmers that remain today astutely gravitated to the more 

predictable yields and less risky marketing afforded by commodity row crops, for which premium prices 

are paid at the nearby ports of New York, Newark, and Elizabeth.  However, consumers have become 

increasingly interested in food quality, which is driving changes in the food retailing, and creating new 

opportunities for locally and regionally produced products.5  In the past decade, other regions in the 

mid-Atlantic have experienced a resurgence of local and regional food system development attracting 

beginning farmers (e.g. Hudson Valley, Vermont, Maine, Northern Virginia).  However, this region of 

Northwestern New Jersey has not yet expected similar growth.  Regionally high land costs focus 

producers on high-reward, low-risk products and markets, and makes the region less appealing for 

attracting beginning farmers. 

                                                             
1 DƻǊŘƻƴΣ [ƛƴ WΦΤ CƛƴƭŀȅǎƻƴΣ /Φ aŀȄΣ CŀƭƪŜƴƳŀǊƪΣ aŀƭƛƴΦ нлмлΦ άaŀƴŀƎƛƴƎ ǿŀǘŜǊ ƛƴ ŀƎǊƛŎǳƭǘǳǊŜ ŦƻǊ ŦƻƻŘ ǇǊƻŘǳŎǘƛƻƴΦέ 
Agricultural Water Management. Vol. 97, pp. 512-519. 
2 Mayo, James M. 1993. The American Grocery Store: The Business Evolution of Architectural Space. Greenwood 
Press: London. P. 286. 
3 IƻǇǇŜΣ wƻōŜǊǘ !Φ ŀƴŘ YƻǊōΣ tŜƴŜƭƻǇŜ WΦ нллсΦ  ά¦ƴŘŜǊǎǘŀƴŘƛƴƎ ¦Φ{Φ CŀǊƳ 9ȄƛǘǎΦέ U.S. Department of Agriculture, 
Economic Research Service. 
4 Heimlich, Ralph E.  and Anderson, William D. WǳƴŜ нллмΦ άDevelopment at the Urban Fringe and Beyond: Impacts 
on Agriculture and Rural Land.έ U.S. Department of Agriculture, Economic Research Service. 
5 ¢ǊƻǇǇΣ 5ŜōǊŀΤ wŀƎƭŀƴŘΣ 9ŘǿŀǊŘΤ ŀƴŘ .ŀǊƘŀƳΣ WŀƳŜǎΦ Wǳƭȅ нллуΦ ά{ǳǇǇƭȅ /Ƙŀƛƴ .ŀǎƛŎǎΥ ¢ƘŜ 5ȅƴŀƳƛŎǎ ƻŦ /ƘŀƴƎŜ ƛƴ 
¦Φ{Φ CƻƻŘ aŀǊƪŜǘƛƴƎ 9ƴǾƛǊƻƴƳŜƴǘΦέ ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ !ƎǊƛŎǳƭǘǳǊŜΣ !ƎǊƛŎǳƭǘǳǊŀƭ aŀǊƪŜǘƛƴƎ {ŜǊǾƛŎŜΦ  
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Furthermore, conversion of farmland and forest to urban uses may also be exacerbating stormwater 

runoff volumes and velocity.  Staving off further conversion of farmland to urban uses, by improving 

farm economic viability and increasing preserved farmland acreage, would help reduce water quality 

threats from increased urbanization.  To this end, tƘŜ ŀǊŜŀΩǎ farmers continue to innovate with 

commodity crop production.   

Figure 1. Musconetcong Watershed (purple) and Target Area for Sustainable Agriculture Conversion (yellow) 

 

DƛǾŜƴ ǘƘŜ ŀǊŜŀΩǎ ǇǊŜǇƻƴŘŜǊŀƴŎŜ ƻŦ IƛƎƘƭȅ 9ǊƻŘƛōƭŜ {ƻƛƭǎΣ ŎŀǊŜ Ƴǳǎǘ ōŜ ǘŀƪŜƴ ŦƻǊ ƳŀƴŀƎƛƴƎ ǎƻƛƭ ǊŜǎƻǳǊŎŜǎ 

by preventing new erosion and restoring degraded lands.  There are numerous pathways to maintain 
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and enhance water quality in the Musconetcong Watershed through farm management practices.6  

These pathways include expanding conservation tillage and cover cropping practices, increasing the 

number of stream miles with riparian buffers, and improving livestock grazing systems to restore 

degraded lands, and must be considered alongside their historic and current economic drivers.  Soil 

conservation techniques, like no-till agriculture are increasingly popular with row crop producers and 

can return soil improvements for the following crop.  Riparian buffer installation typically required a 

conservation payment to incentive retirement of these lands.  Regenerative grazing is another practice 

that can conserve and improve soil health while returning productive benefits for producers. 

The focus of this report is on the potential for expanding pasture operations in a central area of the 

Musconetcong Valley, with insight from how the Cotton Cattle Company converted from annual row 

crop production for commodity markets to a rotational grazing beef operation marketing directly to 

consumers.  Sections of this report address land tenure changes (Section 2), land availability and 

affordability (Section 3), resource management (Section 4), watershed modelling results (Section 5) and 

discuss implementing a landscape-level shift toward regenerative grazing (Section 6).   

This project grew out of a site visit by the William Penn Foundation to the Musconetcong Valley in 2015, 

including a farm, the Cotton Cattle Company, which had recently converted poorly managed cropland 

on highly erodible soils to permanent cover, resulting in clearly visible erosion reduction.  Cattle and 

chickens were introduced and direct-marketed to consumers in Northern New Jersey.  The foundation 

staff recognized an opportunity to support and replicate this model of land conversion, livestock 

production, and localized marketing throughout the Delaware River Watershed, their area of funding 

focus, and asked New Jersey Audubon to lead on this project, with collaborative input from the 

Musconetcong Watershed Association and the North Jersey Resource Conservation and Development.   

The Cotton Cattle Company has been pioneering cropland conversion into rotational grazing for high-

value livestock products directly marketed to consumers in the Musconetcong Valley.  Their work 

illustrates how a combination of agricultural best management practices can improve soil organic 

matter, reduce stormwater runoff, and generate higher value products to improve farm viability.   

The Resource Management Strategy (Section 4) is intended to provide a framework for managing 

livestock and soil resources for landscape-level ecological restoration in the Musconetcong Valley.  This 

Resource Management Strategy was led by Local Food Strategies LLC and further informed by a 

collaboration of partners, including the Musconetcong Watershed Association, New Jersey Audubon, 

the North Jersey Resource and Development Council (NJ RC&D), Stroud Water Research CenterΩǎ aƻŘŜƭ 

My Watershed, and the Cotton Cattle Company.  The Resource Management Strategy is developed for a 

9,621-acre area in the Lower and Middle Musconetcong HUC 12 watersheds.  Management objectives 

for multiple resources include: water quality and quantity, soil health, and habitat conservation (e.g. 

grassland birds, Brook Trout habitat).  

Expanding rotational grazing could increase the amount of acreage in permanent cover, reducing 

stormwater runoff its susceptibility to erosion.  Water quality modeling in Stroud Water Research 

/ŜƴǘŜǊΩǎ aƻŘŜƭ aȅ ²ŀǘŜǊǎƘŜŘ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǘŀǊƎŜǘŜŘ ǇŀǊŎŜƭǎ ŎƻǳƭŘ ƘŀǾŜ ǊŜŘǳŎŜŘ ƭƻŀŘƛƴƎ ǊŀǘŜǎ ƻŦ ŀōƻǳǘ 

                                                             
6 Bossio, Deboarh; Geheb, Kim; and CritchleyΣ ²ƛƭƭƛŀƳΦ нлмлΦ άManaging water by managing land: Addressing land 
degradation to improve water productivity and rural livelihoodsΦέ Agricultural Water Management. Vol. 97, pp. 
536-542. 
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three quarters for sediment (TSS), Nitrate, and Phosphorus, and reduce stormwater runoff by 65% 

during single storm events by converting 7,568 acres of cropland into pasture, hay, and a small amount 

of no-till forage crops (Section 5).  However, this scale of water quality improvement can only be 

realized if pasturing livestock is economically feasible and if well-managed on a sustainable basis.   

Limitations for this project come from the landscape-level assessment, meaning a reliance on remote 

sensing data (e.g. satellite, aerial images) rather than on the ground assessments of current field 

ƳŀƴŀƎŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎ όŜΦƎΦ ŎƻƴǎŜǊǾŀǘƛƻƴ ǘƛƭƭŀƎŜύΦ  !ƭǎƻΣ ǘƘŜ /ƻǘǘƻƴΩǎ ŎǳǊǊŜƴǘ ǎƻƛƭ ǘŜǎǘƛƴƎ ǊŜƎƛƳŜ ŀƴŘ ǘƘŜ 

aǳǎŎƻƴŜǘŎƻƴƎ ²ŀǘŜǊǎƘŜŘ !ǎǎƻŎƛŀǘƛƻƴΩǎ ŎǳǊǊŜƴǘ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ǎǘǳŘƛŜǎ ǿŜǊŜ not designed 

with the frequency of sampling needed to verify changes in soil health and water quality over time.  

Additionally, the watershed modelling άōŀǎŜ ŎƻƴŘƛǘƛƻƴέ is based on management practices observed in 

2011 and does not account for changes or improvements in farmland management practices made since 

then.  Lastly, land tenure was identified by local expert knowledge and not verified with landowners: 

that outreach was considered to have a potentially negative impact on land price speculation.  As a 

result, this report is best considered a well-developed conceptual plan, not a scientific study. 

2 Landscape Analysis 

2.1 A Watershed in Transition 
An area of continuous farmland with few natural and man-made barriers was identified in the 

Musconetcong Valley: the I-78 corridor north Bloomsbury and the natural narrowing of the Valley at 

Penwell.  This area includes 9,621 acres of land devoted primarily to agricultural uses, and about half of 

the agriculture land area in the Musconetcong Watershed (Figure 2).  

Analysis of the land ownership was needed to identify land availability.  A GIS map of the area was 

created April 2017 including parcels and a river and stream network generated Stroud Water Research 

Center (Map Link).  Property owner information was downloaded from the NJ State Office of GIS in 

March 2017 and contained property owner information from 2015, the most current year available.   

Parcels currently in agricultural use were identified as being suitable for conversion to sustainable 

livestock agriculture.  Each parcel was individually reviewed for suitability focusing on contiguous 

farmland parcels without road crossings of approximately greater than 50 acres in size.  From this initial 

inventory, parcels were excluded based on the following criteria: 

¶ Residential or commercial parcels were excluded where the majority of its usage was not 

agriculture.  However, in some cases, small (e.g. 2-5) acre parcels were included because they 

retained contiguous agricultural usage with other parcels. 

¶ Excluding parcels in nursery or horticulture usage, unless the majority of the parcel was used as 

cropland. 

¶ Excluding produce farms. 

¶ Excluding isolated non-contiguous parcels. 

¶ Excluding grasslands undergoing environmental remediation. 

However, because parcels could not be subdivided in Model My Watershed, parcels with a majority use 

in field crops were included even if that parcel had other uses, such as produce or nursey production. 

https://www.google.com/maps/d/viewer?mid=1Pxo55gGe5zbEikoH65tgouwRubE&ll=40.716939573887046,-75.00301187573245&z=13
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Figure 2. Target Area Land Use Compared to Entire Musconetcong Watershed 

 

From this analysis, 9,621 farmland acres were identified in this section of the Musconetcong Valley.   

PǊƻǇŜǊǘȅ ƻǿƴŜǊǎ ǿŜǊŜ ǊŜǾƛŜǿŜŘ ōȅ ŦƻǳǊ ǇŜƻǇƭŜ ƪƴƻǿƭŜŘƎŜŀōƭŜ ƻŦ ǘƘŜ ŀǊŜŀΩǎ ǇǊƻŘǳŎŜǊǎ ŀƴŘ ƭŀƴŘƻǿƴŜǊǎΣ 

including two long-time area residents, ǘƻ ŘŜǘŜǊƳƛƴŜ ŀ ǇŀǊŎŜƭΩǎ ǇƻǘŜƴǘƛŀƭ availability.  For example, non-

farmers or a farmer about to retire may be more willing to lease or sell land party than a multi-

generational farming operation with heirs to take over future operations.  It was possible to surmise: 

¶ Currently 67% of farmland acres are not owned by farmers 

¶ 87% of farmland may transition ownership or leasing arrangements in the next 15 years, based 

on the age of tenant farmers and current owner operators without heirs 

¶ Up to 15 Owner-Operators may retire in fifteen years, meaning 

o 1,862 Farmer-owned acres (20%) may be for sale, and 

o 6,478 (67%) of leased acres may transition management 

¶ 3 major Owner-Operators w/ heirs may remain in 15 years 

¶ This trend has already begun: 636 acres (6%) are available for sale as of November, 2017. 

Land tenure being identified for 87% of the parcels (Figure 3 and Figure 4).  The following categories for 

land tenure were developed, including indicators of likeness to sell land or remain in farming: 
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Å Non-Farmers. (72 parcels, 2,226 acres).  Residential owners who may maintain a small 

farmstead but whom lease their land to farmers.  Multiple motivations for farmland ownership, 

including visual aesthetics, tax abatement, and others.  Owners are assumed to have little 

engagement in farmland management and may be disinclined to encourage their renting 

farmers to change production methods or engage in conservation due to relatively few farmers 

for leasers and the need for farm revenue to support tax abatement.  

Å Absentee Landlords. (42 parcels, 1,520 acres).  Owners who do not reside near their property 

(e.g. investors, developers, and distant heirs to an estate).  Goals are assumed to be financial 

ŀƴŘ ƭƻƻƪƛƴƎ ǘƻ ōŜ άƳŀŘŜ ǿƘƻƭŜέ ŀŦǘŜǊ нлл4 Highlands Act passage.  Most likely to sell now. 

Å Owner-Operators. (41 parcels, 1,861 acres) These are generally older owners (55+) engaged in 

agriculture for business purposes.  No farming heirs and assumed to be looking for a retirement 

exit strategy.  May have values to maintain agricultural land use. 

Å Owner-Operator w/ Heir. (25 parcels, 1224 acres).  They wish to see their children succeed in 

ŀƎǊƛŎǳƭǘǳǊŜ ŀƴŘ ƘŀǾŜ ŀ ǎǘŀƪŜ ƛƴ ǘƘŜ ±ŀƭƭŜȅΩǎ ŦǳǘǳǊŜΦ  IƻǿŜǾŜǊΣ ǘƘŜȅ Ƴŀȅ ōŜ ƘŜŀǾƛƭȅ ƛƴǾŜǎǘŜŘ ƛƴ 

the status quo of row crop production or have sunk investments in current operational size and 

product(s).  Unlikely to sell, and not included in sustainable agriculture conversion scenarios. 

Å Former Farmer. (19 parcels, 602 acres).  Retired farmers who rent their land. Land is at the 

highest risk of transferring to Non-Farmers.  Many are former dairy operators who may be 

nostalgic for animal agriculture and willing to lease or sell for sustainable livestock production. 

Å Public. (11 parcels, 615 acres).  Several public owners lease land to farmers and are motivated 

to meet public land use goals.  However, most lack resources, equipment, time, skill, or 

expertise to manage land for conservation goals.  Pressured to maintain land in production. 

Å Available for Purchase. (10 parcels, 636 acres).  Land currently For Sale.  

Å Gun Club. (8 parcels, 251 acres).  The Warren County Rod and Gun Club actively purchases 

farmland for recreational hunting and leases it to farmers.  Historically interested in 

conservation, however warm season grasses were recently converted to row crops when federal 

subsidies changed.  Because they hunt deer, they are unlikely to be interested in livestock. 

Å Small Horse/Livestock Farm. (6 parcels, 57 acres).  Generally smaller parcels for horse boarding 

or small livestock operations.  Might provide breeding stock, services, or labor. Not included in 

future conversion scenarios.  Their land ownership dynamics differ from other agricultural 

parcels.   

Å Not Known. (35 parcels, 521 acres).  Locally owned parcels, with signs of agricultural activity 

(e.g. nursery, livestock fence, barns), but no other available information.  Not included in Land 

Tenure analyses.  

Å Non-profit. (1 parcel, 107 acres).  New Jersey Audubon owns a farm parcel. 

When mapped, the distribution of parcels by land tenure showed little discernable pattern, except a 

clustering of contiguous property ownership for the gun club and owner-operators with heirs (Figure 5). 

Figure 3. Acres by Land Tenure 
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Figure 4. Parcels by Land Tenure 
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Figure 5. Map of Parcels by Land Tenure in Target Area 

 

Given that there are currently three-owner operators with heirs ς meaning that they have a stake in 

transitioning the farming operation into the next generation and are invested in their current products ς 

their parcels were excluded.  This resulted in identifying approximately 7,568 acres on 270 parcels 

owned by 149 individuals, families, and corporations with the potential to change ownership or 

management in the next 15 years.  These 7,568 acres are considered both suitable and available for 

sustainable agriculture conversion ς ǘƘŜ ά¢ŀǊƎŜǘ !ǊŜŀέ (Figure 5). 
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Table 1. Sustainable Agriculture Conversion Scenarios 

Sustainable Agriculture Conversion Scenarios 
(1) 

No Conversion 
2,053 acres 

(2) 
Maximum Initial Conversion 

5,091 acres 

(3) 
Maximum Future Conversion 

7,568 acres 
¶ Owner Operators w/ Heirs ς 

25 parcels 

¶ Gun Club ς 8 parcels 

¶ Not Known ς 35 parcels 

¶ Non-Farmers ς 72 parcels 

¶ Absentee Landlords ς 42 
parcels 

¶ Former Farmers ς 19 parcels 

¶ Available for Purchase ς 10 
parcels 

¶ Non-profit ς 1 parcel 

¶ Non-Farmers ς 72 parcels 

¶ Absentee Landlords ς 42 
parcels 

¶ Owner-Operators ς 41 
parcels 

¶ Former Farmers ς 19 parcels 

¶ Public ς 11 parcels 

¶ Available for Purchase ς 10 
parcels 

¶ Non-profit ς 1 parcel 

 

Figure 6. Target Area with Watershed Boundary Shown in Yellow 
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The availability of land for acquisition and the pace of acquisition are influenced by owner motivations 

(Table 1).  Based on current land ownership knowledge, land was categorized into three groups: 1) 

unavailable for conversion, 2) available now for lease or purchase, and 3) available within 15 years for 

lease or purchase (inclusive of the lands available now) (Figure 6).  Land tenures that were not known 

were not included in conversion scenarios.  We assume that most owner operators are the average 

farmer age in New Jersey (59 per the 2012 Census of Agriculture), and most would likely retire from 

agriculture within 15 years (age 74).   

When mapped (Figure 7), there are 19 contiguous groupings of land over 50 acres without road and 

river crossings.  They have an average size of 399 acres and most are greater than 150 acres in area.  

However, parcels in these groups are not under single ownership.   

Figure 7. Parcel Groupings Large Enough for Livestock Production  
(black parcels would not be converted; gray parcels have no detailed land tenure data) 
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2.2 Vulnerable Stream Corridors  
Currently, farmers own about 31% of the land area in the Musconetcong Valley.  Owner operators, with 

and without heirs, only own 18% of the stream miles in the Musconetcong Valley.  Most stream, by 

length, are not on lands owned by farmers (Figure 8).  This non-farmer ownership of streams by length 

may increase to 85% in 15 years.  Annual farmland leases are the prevailing local custom, which may 

mean that farmers that rent land have a low incentive to make non-productive investments in stream 

corridor improvements.  Farmer-owner partnerships are needed to protect vulnerable stream corridors.   

Figure 8. Percent of Stream Distance by Land Tenure 

 

With the projected decline in number of farm owner operators, in fifteen years as few as three Owner-

Operators with heirs would be managing 3,200 acres.  In general, land managed by Owner-Operators 

with heirs has a smaller share of the land maintained in pasture than other land owner types (Figure 9).  

It may be that land that is available for sale or currently owned by non-farmers will be acquired or 

leased by Owner-Operators with heirs, who may in turn plow up pastures and hayfields for annual row 

crop production.  Over the next fifteen years, the acreage in hay and pasture could well decline.   
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Figure 9. Percent of Land Cover by Land Tenure in Target Area 

 

2.3 Highly Productive Soils, but Vulnerable to Erosion 
One of the main soil types of the Musconetcong Valley is Washington Loam, a highly productive soil 

which is often classed as Prime or of Statewide Importance (i.e. rare in New Jersey).  However, these 

fine soils are highly erodible, even on slopes as moderate as 8-12%.   

Decades of continual row-cropping has also compacted the soils. This exacerbates surface water runoff 

and the erosion of fine, silty particles which are easily transported to the Musconetcong River.  

Furthermore, organic matter content in cropland is very low.  High organic matter increases water 

infiltration, reduces runoff, and improves soil health.  It also helps soil water retention during drought. 

Wǳǎǘ ƻǾŜǊ ǘƘǊŜŜ ǉǳŀǊǘŜǊǎ όтт҈Τ сΣлмп ŀŎǊŜǎύ ƻŦ ǘƘŜ ¢ŀǊƎŜǘ !ǊŜŀΩǎ ƭŀƴŘ ŀǊŜŀ ǿŀǎ ŀǎǎŜǎǎŜŘ ŦƻǊ IƛƎƘƭȅ 

Erodible characteristics by the USDA Natural Resource Conservation Service.  Of the assessed parcels, 

127 parcels were classified as Highly Erodible Land (HEL) representing 63% of the assessed parcels; 69 

parcels were uncategorized (Figure 10).  While the parcels with Highly Erodible characteristics make up 

64% of the classified parcels, they represent 77% of the stream length of the classified parcels (Figure 11 

and Figure 12).  In other words, streams are more likely to be associated with Highly Erodible Lands.  

With an anticipated increase in row crop production, and associated soil disturbance, soil loss and 

sedimentation in streams could increase over the next 15 years.   
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Figure 10. Percent of Parcels in Target Area Classified as Highly Erodible Land by USDA 

  

Figure 11. Stream Length in Parcels with Highly Erodible Land 
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Figure 12. Distribution of Highly Erodible Parcels 

 

2.4 Promising Conservation Partnerships 
Increasingly both owner-operators and producers leasing land are applying a range of soil conservation 

practices to improve cropland management.  This includes practices such as using seed drills instead of 

plows, leaving crop stubble on fields over winter, and applying cover crops when fields are fallow.  These 

efforts have been supported by the North Jersey Resource Conservation and Development and New 

Jersey Audubon, with funding from public and private sources.  The NJ Department of Environmental 

Protection has provided funding through a non-point source control pollution grant (from section 319(h) 

of the federal Clean Water Act).  Also, the USDA Natural Resource Conservation Service designated the 

Musconetcong watershed as eligible for a higher funding priority through the Regional Conservation 

tŀǊǘƴŜǊǎƘƛǇ tǊƻƎǊŀƳ όw/ttύΦ  tǊƛǾŀǘŜ ŦǳƴŘǎ ŦǊƻƳ ǘƘŜ ²ƛƭƭƛŀƳ tŜƴƴ CƻǳƴŘŀǘƛƻƴΩǎ 5ŜƭŀǿŀǊŜ wƛǾŜǊ 
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watershed Initiative and the National Fish and Wildlife Foundation have also contributed to the increase 

in field conservation practices.  These types of activities exemplify the partnerships with landowners and 

farmers needed to improve on-farm conservation and stream restoration.  Producer utilization of 

conservation practices is increasing; however, participation varies year-to-year, in part to availability of 

external public and private funding.  This variability in conservation practice usage can mean that 

anticipated water quality improvements are also variable at the landscape-level.   

2.5 Development Pressure and Land Preservation 
New Jersey property tax policy greatly discounts the tax value of agricultural land (as high as 99.5% of 

the residential tax value).  Non-farmers generally paying more for farmland associated with a house 

ǘƘŀƴ ŀ ŦŀǊƳŜǊ ǿƻǳƭŘ ǇŀȅΦ  hǾŜǊ ǘƛƳŜ bŜǿ WŜǊǎŜȅΩǎ ǇǊƻǇŜǊǘȅ tax policy has resulted in most farmland 

being owned by non-farmers and rented to farmers.  New Jersey agriculture is now in a long-term cycle 

that encourages farmers to be tenants rather than owners.  This deprives agriculture of control of 

farmland and farmers of equity deriving from landownership.  For example, selling roadside farmland 

into housing parcels may help finance current operations, but over time it reduces the total land area 

ŀǾŀƛƭŀōƭŜ ǘƻ ǎǳǎǘŀƛƴ ǘƘŜ ǊŜƎƛƻƴΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ŜŎƻƴƻƳȅΦ   

Figure 13. Parcels in Highlands 

 

Trends towards suburbanization, of farmland owners selling road-side portions of farmland for housing 

lots, or large lots approved for subdivision may continue.  While the 2004 Highlands Act increased the 

difficulty for expanding sewer service needed for large-scale developments, large-scale development is 

not explicitly prohibited in the Highlands Planning Area.  Also, existing undeveloped lots in the Highlands 
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Preservation Area can still be developed for single family homes.  Build-out scenarios by Shippensburg 

University show the potential for 5-15% increases in urbanization throughout the area. 

Of this section of the Musconetcong Valley, 13% is in the Preservation Area and 87% is in the Planning 

Area of the Highlands Zone (Figure 13 and Figure 14).  This means that the headwater streams that 

originate in the Preservation Area are almost always crossing into the Planning Area before reaching the 

Musconetcong River.  Even though 48% of the land in the Target Area is preserved, the majority of 

stream miles (77%) are located on land that is unpreserved (Figure 15). 

Figure 14. Parcels in Highlands Planning and Preservation Zones 

 

Figure 15. Stream Length of Target Area Located in Highlands Planning & Preservation Zones,  
including Preserved Lands 

 

https://goo.gl/RhWn7D
https://goo.gl/RhWn7D













































































































