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Executive Summary 

The challenges facing agriculture in the Southern Watersheds of Chesapeake and 
Virginia Beach are numerous and varied.  These challenges range from the emergence of the 
global agricultural market with its negative impact on traditional crop prices, to the realities of 
an aging workforce, to the allure of instant riches for those who abandon farming in favor of 
non-agricultural development.   

The Southern Watersheds represent outstanding resources for the production of many 
crops.  Indeed, acres in these jurisdictions comprise some of the most fertile farmland in the 
Commonwealth.  However, there is no possible way to plan, organize, or manage farming 
operations that can compete with the observed marketplace demand for development land.  
Land values for development purposes dominate any possible combination of agricultural 
enterprises that could produce and sell commodities for a profit.  There is, in other words, no 
crop or agricultural enterprise that can keep agriculture in this area competitive with the 
returns that farmers can realize by selling their land for development.  Thus, preserving 
agriculture and the rural character of the Southern Watersheds will require intervention in 
controlling the development of the land. 

If agriculture is to remain a vital and important component of the economic and land 
use mosaic found throughout the study area, specific actions and steps will be required.  Three 
factors loom large in this regard and must be addressed in a forthright and deliberate manner:   

• Agriculture must either be economically sound and farmers must be able to realize a 
return on investment or returns to the farm families must be supplemented to offset the 
promise of higher returns from development.  

• Land use policies must be in place which direct growth away from (and even actively 
preserve) land that is well suited for agricultural use and that is important for 
preserving the rural character of the area.  Such policies will help to reduce the 
pressures for non-agricultural development on the best lands for farming. 

• Development standards must be established and enforced to control where non-
agricultural uses can be located in agricultural areas and to dictate what non-
agricultural uses will and will not be allowed.   

In order to meet this challenge, a synergistic and multi-faceted approach will be 
required.  The wish that a single strategy might resolve the questions being posed is not 
realistic.  The selection, design and implementation of a strategy capable of securing a future 
for agriculture in the study area must, by necessity, reflect the issues, needs and nuances 
unique to the area and to each city. 

Both Chesapeake and Virginia Beach can point with pride to selected actions each 
have taken with respect to planning and zoning matters affecting agriculture.  The strengths, 
as well as weaknesses, present in each cities compendium of planning resources have been 
documented.  Future actions should focus on designing, implementing, and sustaining the 
plans, codes, and programs that will help achieve the communities’ objectives regarding 
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agriculture and rural character.  Programs may include such things as:  purchase of 
development rights, conservation easements, agricultural and forestall districts, and 
agricultural protection zoning.  Above all, planning and programs are only helpful if they are 
implemented and heeded, and this must be the commitment of the leaders and citizens of the 
cities. 

The introduction of direct local marketing opportunities has the potential to 
significantly increase the net income from agricultural production in the region.  Providing a 
contractually based or direct marketing outlets for vegetables, fruits, berries, and other high-
value crops would be necessary before there can be significant expansion in this realm of 
activity.  The traditional "farmers market" where each producer or a representative is required 
to be on the premises and sell their own product or produce will not work.  A new model 
needs to be considered that would involve attractive and significant building structures on 
locations that allow ready access.  This strategy of a local market network is critical to the 
opportunities to maintain farming in the study area and to generate significant contributions to 
farm family incomes for those who can provide product and produce for these local markets.  
The cities should look at alternative ways, including formation of an Agricultural 
Development Authority, to facilitate the establishing of a network of market outlets.  

Based on the significant acreage currently in agricultural production, it is unrealistic to 
expect that any new and high-value crop or enterprise will occupy more than a relatively 
small percentage of the land in cultivation.  This limitation will come from either 1) the lack 
of significant local outlet opportunities in the current setting, or 2) the limits that even local 
market outlets will reach as you approach saturation of the consumer base that is interested in 
these foodstuffs and products.  This means that a substantial part of the agricultural land must 
continue to be occupied by large acreage, less labor-intensive crops, such as field crops like 
corn, wheat, and soybeans.  It is these globally produced commodities that are facing 
depressed prices, thus may require some form of local support to ensure their continued 
presence. 

In summary, the future of agriculture in the Southern Watersheds of Chesapeake and 
Virginia Beach will largely depend upon factors that are external to the agricultural 
production enterprises.  Sustaining agriculture and rural character will require:  (1) 
maintaining the economic viability of agriculture by developing local markets for high-value 
crops and supporting the cultivation of large-acreage field crops, (2) channeling future growth 
to areas that will not compete with agriculture, and (3) influencing the appearance and 
character of future development that will take place in the southern half of both cities through 
equitable and balanced land use controls and design guidelines.  
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Introduction 

Purpose 

The Southern Watersheds of Chesapeake and Virginia Beach are largely rural and in 
agricultural production, but facing growing development pressure.  One of the stated goals of 
the Southern Watershed Area Management Program (SWAMP) is that "Agricultural and 
forestal activities in the Southern Watersheds should be sustained and encouraged."   

An important determinant of whether land will stay in agricultural use and therefore be 
“open” is the competitive position of the farms in the Southern Watershed Area (SWA) of 
Chesapeake and Virginia Beach.  To be economically viable in farming activities, the farms 
must be able to generate a cash flow and, at least periodically in a volatile marketplace, profits 
that will keep resources employed.  But farming is a volatile and risky business.  The focus in 
developing a Strategic Plan for Agriculture is to develop a plan that keeps agricultural 
production as a viable land use in the Southern Watersheds, thus maintaining the rural 
character of the area. 

A strategic plan for agriculture for the SWA must be economically viable, 
environmentally benign, and constitutionally correct under Virginia statutes.  The basic 
components in developing the plan were:  a) compile and synthesize data that are essential for 
plan development and analysis;  b)  incorporate discrete planning tools that assess economic 
and environmental effects of recommended actions;  c) provide input and guidance on a 
framework for addressing institutional, policy, and other issues in developing a strategic plan 
for agriculture; and d) outline specific action steps that will result in sustaining agriculture in 
the Chesapeake and Virginia Beach landscape. 

Background 

The first step in developing a meaningful plan is to gain some understanding of the 
physical, cultural, and political context of the Southern Watershed area.  A background on the 
issues facing land use decisions and practices in the area, and on factors impacting 
agricultural production and its sustainability has been developed through various sources.  
Primary information came through: 

• Review of documentation; 

• Site visit with a tour of the watershed area and visits with farmers; 

• Discussion with planning personnel and agricultural personnel from the area, 
providing an understanding and appreciation of the physical, political and social 
dynamics that influence the decisions in the region. 

Rather than focus on process, this report provides an overview and summary of the 
information gathered and results of modeling analysis.  The following sections highlight:  a 
preliminary assessment of the existing land use planning environment; ordinances, codes and 
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their potential impact on sustaining agriculture;  an assessment of the "health" of agriculture 
in Virginia Beach and Chesapeake;  an overview of the economic/environmental modeling 
framework with an example of the analysis; and a summary of data resources that have been 
assembled. 
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Assessment of Existing Ordinances, Codes and Plans 

A primary objective of this study is to identify planning methodologies and strategies 
that will outline ways agriculture can be sustained as a land use in both Chesapeake and 
Virginia Beach.  In order to meet this objective, it is essential that each locality understand the 
dynamics associated with current planning and land use management practices.  To this end, 
the respective comprehensive plans, as well as zoning and subdivision ordinances, as they 
relate to agricultural land practices, were reviewed.  Specific findings and conclusions are 
presented in the following sections, beginning with the Comprehensive Plan. 

Comprehensive Plan 

The Commonwealth of Virginia mandates that each unit of local government must 
prepare and adopt a comprehensive plan.  According to the Code of Virginia (15.2-2223), the 
comprehensive plan shall be made for the purpose of guiding and accomplishing a 
coordinated pattern of growth and development throughout the territory covered by the plan. 

The Code further stipulates that the plan shall show the community’s long-range 
recommendations for various types of public and private development uses, such as 
residential, business, industrial, public services, and agricultural practices. The Code also 
mandates that once adopted (15.2-2232), the comprehensive plan shall control the nature, 
character and extent of each feature shown on the plan.  This admonition, when coupled with 
Virginia court rulings over the past twenty years, has helped elevate the comprehensive plan 
to a position of status and importance.  Indeed, the comprehensive plan is now viewed as a 
substantive instrument of public policy. 

City of Chesapeake Plan 

Chesapeake’s current comprehensive plan was adopted in 1990.  The document 
features a series of chapters devoted to discrete, yet interrelated topics.  Environment, growth 
and change, transportation, community facilities, utilities and land use constitute the primary 
chapters. 

The plan addresses the city’s needs from a macro, or citywide, perspective.  In 
addition, the plan recognizes that different sections of the city feature unique characteristics.  
Accordingly, the plan identifies seven planning subareas or sectors of the city that merit 
specific and focused planning.  To the city’s credit, several sector plans have been developed 
over the past nine years. 

Existing and future land use, including agriculture, is discussed in the land use element 
of the Chesapeake comprehensive plan.  The 1990 document suggests that urban and 
suburban uses should be located in the northern part of the city, while rural and agricultural 
uses should be located in the southern part of the city.  An important determinant guiding this 
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principle involves the presence of infrastructure in the northern half of the city and its 
veritable absence in the southern half of Chesapeake. 

It is important to note that Chesapeake’s planning efforts have not remained static 
since 1990.  Beginning in 1992 and continuing through 1995, the city crafted an integrated 
and novel approach for managing new growth.  The city’s growth management initiative 
features a refined proffer policy (1992) whereby land use applicants must demonstrate what 
impact their proposal will have on city services.  A new zoning ordinance (1993) created four 
land use overlay districts (urban, suburban, countryside, and rural) as recommended in the 
comprehensive plan.  Each district features maximum densities that supercede the regulations 
for the underlying standard zoning district.  In 1995, the city adopted a planning and land use 
policy that requires all rezoning requests to calculate the impact their rezoning will have on 
Chesapeake’s adopted level of service (LOS) thresholds for roads, schools and sewers. 

Agricultural Policies 

The Chesapeake plan states, in part, that farming and agricultural practices are among 
the most important industries in the city.  Specific agricultural objectives cited in the plan 
include the following: 

1. Agriculture is a basic social, economic and environmental asset, and the City should 
encourage its survival. 

2. Prime agricultural lands should be mapped and conserved as long as agriculture is a 
financially feasible use. 

3. The function and visual integrity of rural and agricultural areas should be maintained. 

4. Residential development in rural areas should be limited in accordance with well 
thought out guidelines which balance the productivity of land, the financial needs of 
landowners, the future needs of homeowners, and the integrity of the area. 

5. Residential lots of less than 3 acres should be discouraged: residential lots of 3 to 10 
acres may be accommodated, but should be distributed, arranged, and designed in a 
manner that blends in with the rural landscape and does not result in major 
subdivisions of land and concentrations of buildings. 

As noted earlier, the Chesapeake plan recommended that planning objectives and 
policies be developed for specific sections of the city.  Southern Chesapeake, where the bulk 
of the city’s active farmland is located, was nominated for a sector plan.  Although the sector 
plan has not been finalized, five planning principles were suggested as guidelines: 

1. The primary function of this area is threefold:  (a) to sustain agriculture and protect 
open space; (b) to provide for rural residential environments; and (c) to provide remote 
compatible sites for the U.S. Naval Airfield and the Chesapeake Municipal Airport. 

2. The character of this area is to remain low density, rural, and natural – a 
complementary contrast to the remainder of the city. 

3. Generally, public sewer and water systems should not serve this area. 

4. County roads are to be preserved, traffic volumes minimized, and roadsides enhanced 
with natural vegetation. 
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5. Wetlands and hardwood swamps outside the Dismal Swamp should be preserved, and 
the water quality of the Northwest River should be protected from wastewater, and 
from siltation caused by stormwater runoff and erosion. 

Implementation Strategies 

The Chesapeake plan acknowledges that preserving prime farmland is both important 
and difficult.  Strategies outlined in the 1990 plan include the following: 

1. Secure a complete set of current USGS maps. 

2. Institute a five year aerial photo fly-over program to document land uses and land use 
changes. 

3. Refinement of a 200’ scale planimetric or topographic mapping system. 

4. Develop criteria which can be used to guide the transition of agricultural lands to other 
uses. 

5. Consider the adoption of specific zoning strategies designed to preserve rural areas. 

City of Virginia Beach Plan 

Virginia Beach’s comprehensive plan was adopted in 1997.  The document is 
noteworthy in several respects.  First, it identifies specific future destination points for the 
city.  This vision-driven attribute boldly documents what kind of city Virginia Beach intends 
to be in the 21st century. 

A second distinguishing characteristic is the use of themes to guide the plan.  In turn, 
the themes—economic vitality, a city diverse in what it offers, a city of adequate public 
services and facilities, a city rich in amenities, a city of healthy neighborhoods, and a 
preferred city form—serve as the plan’s building blocks. 

A third characteristic that distinguishes the Virginia Beach plan is the inclusion of an 
agenda for future action.  Many local plans fail to reference or address the issues associated 
with plan implementation.  The Virginia Beach plan, in this instance, breaks with tradition 
and offers a roadmap to the future. 

As in Chesapeake, the Virginia Beach plan is citywide in scope.  In addition, the 
planning process was refined such that nine geographically distinct planning areas were 
identified and planning policies were developed for each.  These “mini plans” address site-
specific issues and outline strategies designed to address the unique planning challenges in 
each area or sector. 

Agricultural Policies 

The 1997 Virginia Beach comprehensive plan embraces agriculture and farming as 
important and worthwhile land use enterprises.  The plan recognizes the economic value and 
impact agricultural practices generate throughout the city. 
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The 1997 plan also continues the “green line” concept first introduced in the 1979 
comprehensive plan.  Fundamentally, the green line is a growth line tied to infrastructure 
availability.  Specifically, where services and facilities are available, urban type development 
is encouraged.  If infrastructure is missing, development is discouraged.  Accordingly, much 
of southern Virginia Beach, specifically the area south of Indian River Road, is projected to 
experience only modest residential growth in deference to sustaining agriculture as the 
dominant use. 

On a citywide basis, the comprehensive plan features fifteen planning policies.  The 
preservation of agriculture and the maintenance of the rural service area south of the green 
line (Pungo and Blackwater) are cited as city objectives.  The maintenance of a single 
transition zone separating the more dense northern half of the city from the agricultural south 
is also a plan objective.  Development that locates in the transition area, according to the plan, 
should be tax neutral or should be accompanied by proffers to offset the costs of 
development-related public facilities. 

As noted above, the Virginia Beach plan divides the city into nine planning sectors or 
subareas.  The Pungo/Blackwater planning sector, the area south of Indian River Road from 
North Landing Road to Muddy Creek and Back Bay, is designated as the city’s Rural Service 
Area.  The comprehensive plan, to Virginia Beach’s credit, outlines a specific rural 
preservation strategy for this 138 square mile section of the city.  The plan notes that the basic 
character of the rural service area is well established and has changed very little over time.  It 
is a place where there is a significant presence of existing agricultural and other rural-based 
economic activities.  The region also contains large tracts featuring exceptional environmental 
resources. 

The 1997 plan identifies as an overarching objective the identification of appropriate, 
fair and equitable planning strategies for the rural service area.  Five planning objectives are 
identified in the plan, including: 

1. Preserving the opportunity for continued agricultural production; 

2. Preserving the area’s rural character; 

3. Protecting the area’s environmental resources; 

4. Providing reasonable rural development opportunities; and 

5. Deferring the need for urban infrastructure. 

Implementation Strategy 

The Virginia Beach comprehensive plan outlines a clear strategy designed to sustain 
agriculture as a viable land use.  The strategy is multifaceted and features the following key 
points. 

1. The Agricultural Reserve Program, a non-development option available on a voluntary 
basis to property owners in the rural area, should be maintained. 

2. Rural residential development south of the green line (Indian River Road) will be 
limited based on land elevation and soil classifications.  New residential units south of 
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Indian River Road will not exceed 2,500 total units and will not necessitate any capital 
improvements. 

3. Two development options are available to property owners located in the rural service 
area.  One is a by-right option with a calculated density of no more than one lot per 15 
acres.  A conditional use option allows one lot per 5 acres within areas designated as 
soil area 1 and one lot per 10 acres within areas designated as soil area 2. 

4. Twelve rural residential guidelines, designed to be used whenever a conditional use 
request is submitted in the rural service area, are noted in the plan.  The guidelines 
address issues associated with the placement of structures, setbacks, buffers and access 
points along roadways.  The guidelines are currently being reviewed by the city’s 
agricultural advisory committee.  The review is considering, among other things, the 
extent to which the guidelines actually minimize the impact of development on 
agriculture. 

Comparative Analysis 

Although both cities, relatively speaking, are young communities, the tradition of 
comprehensive planning in Chesapeake and Virginia Beach is well documented.  In each 
community, planning is viewed as a necessary activity that helps guide the change process in 
a positive and beneficial manner. 

Each plan also views agriculture as a multi-faceted entity.  On the one hand, 
agriculture is portrayed as crops, tractors, animals, and a life style in touch with nature.  On 
the other, agriculture is viewed as a source of employment, a livelihood and the oldest 
business/economic activity in each locality.  Both views are inherently correct.  And both 
views are addressed in the respective plans. 

The Virginia Beach Plan 

From today’s vantage point, and with one eye focused on tomorrow, it is fair to state 
that the Virginia Beach comprehensive plan projects a solid future for agriculture.  Indeed the 
clarity of the purpose and intent statement regarding the projected role agriculture is expected 
to play in the Virginia Beach of tomorrow is noteworthy for its balance, depth and eloquence.  
Discernable plan strengths include the following: 

• A proactive vision for agriculture is woven throughout the document. 

• Discrete goals, objectives and policy statements applicable to agriculture are contained 
in the plan. 

• Agriculture is identified as a key component of the city’s overall economic health and 
well-being. 

• Agriculture and its continued prominence is recognized as a key determinant of the 
quality of life enjoyed by Virginia Beach residents. 

• Sustaining agriculture as a viable economic land use is considered a key strategy for 
defending against sprawl and effectively managing future capital expenditures. 
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• The comprehensive plan identifies agriculture as an important contributor to Virginia 
Beach’s amenity value as a preferred living environment.  Virginia Beach’s preferred 
city form for the 21st century will depend heavily on the maintenance of agriculture as 
both a land use and a viable economic enterprise. 

• Solid land use management policies are contained in the plan.  Continued adherence to 
the green line philosophy is stressed.  The introduction and assumed commitment to 
the transition area concept south of the green line is equally impressive.  Continued 
reliance on and expansion of the voluntary Agricultural Reserve Program is viewed as 
a community imperative. 

• The introduction of the targeted zoning options for the rural service area, in addition to 
existing agricultural zoning options, is a plus.  The potential utility associated with the 
rural residential guidelines for selected development in the rural service area will 
prove useful if utilized. 

• The need to integrate agriculture more fully with the city’s capital improvement 
program and annual operating budget is referenced in the plan. 

Virginia Beach Plan Opportunities 

Because the perfect plan has yet to be written (and of course never will be), several 
opportunities loom on the horizon that may enhance Virginia Beach’s chances of keeping 
agriculture in the city’s future.  The items noted are by no means exhaustive.  Planning 
opportunities include the following: 

• Refinement of output measures and/or benchmarks to monitor the comprehensive 
plan’s success in meeting the agricultural agenda. 

• Refinement and utilization of a build-out analysis calculating the costs associated with 
land development versus the costs associated with continued implementation of the 
agricultural reserve program. 

• Consider reclassifying the green line as a growth boundary and developing guidelines 
for its management. 

• Establish a level of service policy (borrowing from the City of Chesapeake) to serve as 
an additional review mechanism for calculating whether conditional rezoning should 
be granted in the rural service area. 

• Refinement of a residential location map for locating where anticipated future building 
should be placed in the rural service area.  Utilization of GIS maps and related 
information, including environmental assets, constraints and factors, will yield 
selected geographical areas suitable for limited residential development.  These areas 
need to be identified and subsequently mapped. 

• Refine existing residential design guidelines, as well as study alternative design 
options such as hamlets, villages and “pocket communities” for possible use in the 
rural service area. 

• Lastly, marshalling the political and community will to not only plan, but to also 
“walk the plan” must become a civic priority. 
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The Chesapeake Plan 

The Chesapeake Plan is overdue for a tune-up.  At present the city’s political and 
appointed leaders are finalizing a review and update strategy.  Selection and implementation 
of an update schedule will yield many benefits for the city, as well as many benefits for 
agriculture. 

The current plan addresses the needs of agriculture in a somewhat circumspect 
fashion.  The dream or goals for agriculture in Chesapeake are reflected in a variety of 
statements throughout the plan.  Many of the statements represent solid testimony to the 
importance and value Chesapeake places on agriculture.  Discernable plan strengths include 
the following: 

• The plan’s recognition that development should be maintained at a level consistent 
with the city’s capacity to deliver needed public services and facilities. 

• The plan’s insistence that rezonings document the impact the proposed rezoning will 
have on selected city infrastructure and selected services as part of the rezoning review 
process is a novel and excellent idea.  (This approach is outlined in Chesapeake’s level 
of service policy which was appended to the city’s planning and practices in 1995). 

• The plan’s recognition that the city’s natural attributes, such as water, soils, 
topography, and forests, should play a role in the local land use decision making 
process is a plus. 

• Linking infrastructure to where growth should be located, as well as the 
recommendation that southern Chesapeake remain rural, open and bereft of central 
water and sewer services is a significant policy recommendation that will help sustain 
agriculture. 

• Planning objectives referencing agriculture’s contribution to the city and its continued 
appropriateness as a land use are contained in the plan. 

• The city plan clearly states that a sector or “mini-plan” needs to be developed for 
southern Chesapeake, which is home for many of the locality’s agricultural 
enterprises. 

• The city plan also recognizes that selected changes need to be made (and some have 
been completed) with respect to zoning, subdivision and capital improvement 
budgeting practices if agriculture is to prosper in the 21st century. 

Chesapeake Plan Opportunities 

As in Virginia Beach, several observations can be made with respect to strengthening 
the capacity of Chesapeake’s city plan to articulate and recommend a “futures strategy” that 
will sustain agriculture as a viable land use and economic enterprise in the next century.  
Refinement and use of the following suggestions would be appropriate. 

• A discrete, well-articulated and compelling vision for why agriculture must be part of 
a 21st Century City of Chesapeake must be developed. 
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• Specific operational goals, objectives and policies need to be crafted for agriculture.  
In addition, performance measures and/or benchmarks need to be developed and used 
to measure progress. 

• Identification of a specific green line or growth boundary in Chesapeake must be 
viewed as an imperative.  Indeed, the designation of an agricultural preserve or rural 
service area should be viewed as essential. 

• A chapter or plan element devoted to agriculture should be part of the “revised” 
comprehensive plan. 

• Creating a department or office of agriculture should be studied. 

• Linking or correlating planning goals for agriculture with specific zoning, subdivision, 
capital improvement practices and local government budgeting decisions needs to be a 
Chesapeake priority. 

• Suitability mapping identifying where non-agricultural development should locate in 
southern Chesapeake should be considered.  And, much like Virginia Beach, 
Chesapeake needs to develop a range of land development options using the village, 
hamlet and pocket community concept. 

• Development of a “will to plan” and a “will to walk the plan” on the part of citizens, 
appointed and elected officials must also be perfected if agriculture is to survive and 
prosper in the next century. 

Additional initiatives, many involving inter-local cooperation and collaboration, 
should also be examined.  Some of the initiatives meriting consideration include the creation 
of an inter-local service district, focusing on agriculture, the creation of a joint planning 
commission, refinement of land development standards applicable in both jurisdictions, as 
well as the possible utilization of inter-jurisdictional tax and revenue sharing options. 

Rural Character 

Definitions and Current Use 

Before attempting to define rural character from a planning perspective, it is 
advantageous to scan the dictionary to establish a common frame of reference for both words.  
According to Webster’s 9th New Collegiate Dictionary, the term rural from the Latin for 
“open land,” means, “of or relating to the country, country people or life, or agriculture.”  
Character, according to Webster, means “mark or distinctive quality”.  Considered together, 
the two words produce “open land marked by distinctive quality(s) relating to the country, 
people, life and/or agriculture.” 

This orientation is important because the planning literature does not reflect a 
universal definition for rural character.  Some commentators define rural character as open 
space.  Others define rural character as the absence of large buildings, four-lane highways and 
central water and sewer systems.  Still others contend that openness, clean air and clean water, 
human scale development, farms, and a rich and diverse ecological mix of flora and fauna 
distinguish rural character. 
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The respective city plans also seem to struggle with the meaning of rural character.  
For example, the Virginia Beach document states that the intent of the rural preservation plan 
is to preserve the rural way of life for the people who live there.  Yet, the plan acknowledges 
that the term rural character is difficult to define because it conjures up a variety of images.  
In one sense, according to the Virginia Beach plan, it means very low residential density 
surrounded by large areas of open space, farmland, and wooded tracts served by long 
stretches of two-lane country roads.  In another sense, rural character is equated with a 
quieter, less hectic and more independent way of life, one that is removed from the 
congestion, density and fast-paced activities associated with urban and suburban lifestyles. 

Chesapeake’s comprehensive plan discusses rural character but from a perspective that 
is linked more directly with agriculture.  The plan states very eloquently that there are parts of 
the rural sector to which the senses and psyche react.  The aesthetic quality of an environment 
which produces uncluttered, unspoiled and attractive roadsides, fields, and woodlands; areas 
for participating in recreation; habitat for wild animals; and natural areas for solitude and 
understanding natural processes are recognized in the plan. 

Both plans endeavor to formulate policies and strategies designed to address the 
question of rural character.  The Virginia Beach plan makes clear the strong civic support for 
amenities represented by open areas, forms, parks, and waterways.  The elements of rural 
character serve as important contributors to the quality of life enjoyed by the residents of 
Virginia Beach.  The challenge is finding a way to maintain balance between urban and rural 
character in the face of continual growth and change.  The planned land use categories 
included in the comprehensive plan provide Virginia Beach with a framework for sustaining 
agriculture in the rural service area.  The framework includes the following key objectives: 

• Protect the rural/agrarian way of life. 

• Support the agricultural reserve program and encourage the continuation of farming, 
forestry and other rural occupations. 

• Support limited rural residential development, reasonably separated from agricultural 
operations, and recognize that inherent incompatibilities exist between farming and 
nearby residential neighborhoods. 

• Avoid urbanization and any use or activity which would alter the prevailing rural 
identity of the area.  Highways with four or more lanes or public water/sewer utilities 
are not appropriate in this area. 

• Revise development regulations to allow for the creation of small rural villages 
designed to contribute to the residential, commercial, religious, cultural, civic and 
other needs of rural communities.  The villages should be designed around a grid 
pattern and should be served by well/septic systems. 

• Rural residential development, served by well and septic systems, should not exceed a 
calculated density of 1 lot per 5 acres or 1 lot per 10 acres, depending on soil type and 
acreage of property. 

In similar fashion the Chesapeake plan states that the quality of the rural environment 
will be a function of the city’s land use pattern.  To minimize the negative aspects associated 
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with the transition of agricultural land to some other use, the plan recommends that the 
following guidelines be consulted when deciding such questions: 

• The size and shape of the land area is impractical or impossible to cultivate. 

• Public services are available or in close proximity and the area is adjacent to a similar 
established district. 

• Activities existing or planned on adjacent properties are incompatible with the 
agricultural uses. 

• Agriculture is no longer a viable use for the property in question. 

• A change in land use would not be in conflict with adjacent agricultural uses. 

• Poor soil conditions cannot be overcome. 

• The proposed use would not require services the local government would be unable to 
provide. 

• The development minimizes the amount of land to be removed from cultivation. 

Considerations for the Future 

Rural character connotes a mindset.  It is an amalgamation of landscape, open space, 
farming, human scale development, and natural systems all working in harmony with one 
another.  The articulation of a specific definition, by necessity, will be a function of local 
values, needs, assets, perspective and vision.  Elements of rural character valued by both cities 
include the following: 

• A way of life. 

• Human scale development that is clustered and not dispersed across the landscape. 

• Agriculture as a viable industry and lifestyle. 

• People living off the land and in harmony with the land. 

• No infrastructure such as central water and sewer systems and four or more lane 
highways. 

• A protected natural system where land, water, and vegetation, not buildings, are the 
dominant components. 

Because of the similarities reflected in the two comprehensive plans, effort should be 
expanded to produce a definition of rural character that could be appended to both land use 
plans.  This would recognize the environmental, natural and public policy interface that 
currently resonates within both jurisdictions.  A common definition for rural character 
applicable to two neighboring localities would be a first in Virginia. 

Zoning Ordinance Comparisons 

Zoning is the process by which a local government divides the land area in its 
jurisdiction into districts or zones to regulate the activities allowed and the height, bulk and 
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density of development in those zones.  Zoning is the primary tool a community uses to 
implement the land use element of its comprehensive plan.   

The Code of Virginia outlines in succinct fashion the purpose of zoning (15.2-2283) 
and the criteria to be considered when determining zoning districts (15.2-2284).  When 
combined with the declaration of legislative intent referenced in the code (15.2-2200), zoning 
becomes a very powerful instrument of public policy. 

The Chesapeake Ordinance 

Chesapeake adopted its current zoning ordinance in 1993.  The document is 
exceptionally well written, logically organized, and is user friendly. 

Various articles contained in the ordinance apply to agriculture.  Article 10, for 
example, outlines the intent and function of the A-1 or agricultural district.  According to the 
description, the district is to protect the agricultural industry and rural sections of the city 
from the invasion of urban and suburban uses and to preserve agricultural and forestal lands.  
The district is not intended for major residential development.  Minimum lot size for 
residential development is 3 acres.  Minimum front yard setback is 50 feet and maximum lot 
coverage is 35 percent. 

Article 4 lists each district permitted in Chesapeake.  The RE-1 residential estate 
district, which requires a 3 acre minimum, is listed as is R-40 residential district which 
requires a minimum lot size of 40,000 square feet.  Both RE-1 and R-40 are permitted in 
Chesapeake’s rural and countryside overlay districts which are described in Article 5. 

Article 5 contains Chesapeake’s urban, suburban countryside and rural overlay 
districts.  As noted in the comprehensive plan discussion, the referenced overlay districts were 
developed to provide the city with an orderly transition from urban land uses in the northern 
part of the city to rural land uses in the south.  Significantly, Article 5 mandates that the 
overall density of any residential project within the city, regardless of its actual zoning 
classification, shall not exceed the residential density standards set out for the overlay district 
in which it is located.  In effect, the density standards establish a maximum which may not be 
exceeded. 

Chesapeake’s rural overlay district is devoted to agriculture and related uses.  Major 
subdivisions are not intended for the district.  The density of any residential development shall 
not exceed one unit for every 3 acres, regardless of the size of lots within the development. 

Chesapeake’s countryside overlay district is intended for low-density residential 
development that serves as a buffer between the city’s agricultural sector and the more dense 
activities of the suburban and urban districts.  Maximum residential density shall not exceed 
one dwelling unit for every acre of land regardless of the size of lots within the development.  
General development standards for each overlay district is the same as the RE-1 residential 
estate district. 

The permitted and conditional uses allowed in Article 10 are fairly standard.  The 
uses, of course, can be superceded via the rural and countryside overlay district. 
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The Virginia Beach Ordinance 

Virginia Beach adopted its current zoning ordinance in 1988.  The document is 
logically formatted and is easy to use.  Article 4 focuses on the city’s two agricultural 
districts, AG-1 and AG-2, which are intended to protect and preserve agricultural lands for 
agricultural functions and to protect and preserve agricultural lands and activities in the rural 
areas of the city. 

The minimum lot area for a single family dwelling is one acre in both AG-1 and AG-
2.  The minimum lot width is 150 feet, the minimum front yard setback is 50 feet.  For uses 
other than dwellings, the minimum lot area becomes three acres. 

An ordinance amendment promulgated in 1994 says the allowable density on each 
tract of land capable of supporting septic systems shall be one dwelling unit per 15 acres.  
This amendment, in concert with adoption of the Agricultural Reserve Program, was enacted 
to strengthen Virginia Beach’s ability to more effectively manage nonagricultural 
development in the territory below the green line. 

Accordingly, if a property owner elects not to enter the Agricultural Reserve Program, 
but instead elects to develop the property, the owner can choose the by-right option of one lot 
per 15 acres or the owner could seek a conditional use allowing a higher density of one lot per 
5 acres within areas designated as Soil Area 1 and one lot per 10 acres within Soil Area 2.  If 
the conditional use is used, the rural residential guidelines outlined in the city’s 
comprehensive plan must be used. 

The principal and conditional uses allowed in the AG-1 and the AG-2 districts are 
fairly standard and tend to mimic the Chesapeake uses. 

Ordinance Analysis 

The respective ordinances witness particular strengths with respect to sustaining 
agriculture as a preferred land use.  Chesapeake’s use of the four-pronged overlay district is 
particularly innovative.  Virginia Beach’s Agricultural Reserve Program is a bold and 
visionary step in the direction of holding the line on behalf of agriculture. 

Despite notable and forward-looking actions, additional zoning actions will be 
required if both cities hope to bolster agriculture’s chance of surviving the next wave of 
development.  In addition, the settlement pattern that could result under the current zoning 
standards could prove damaging to agriculture in the southern half of the two cities because 
the ordinances are silent with respect to where development should actually locate. 

Selected principles associated with rural zoning should be placed in both ordinances.  
Chief among the principles should be the following three points: 

• Impact is more important than use. 
• Density is more important than lot size. 
• Design is more important than density. 
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Another observation involves Virginia Beach’s Preservation District and 
Chesapeake’s Conservation District.  Both have been reviewed, and revised to be stronger.  It 
would be appropriate for each locality to act on the revisions one way or the other. 

Finally, as was suggested for the comprehensive plans, the opportunity for interlocal 
collaboration regarding zoning for agriculture is present.  The Code of Virginia is quite 
generous with respect to voluntary cooperation involving two or more localities.  An overlay 
district devoted to maintaining agriculture could literally be laid over both cities.  Such a 
move, when combined with a land use overlay where non-agricultural development should be 
located and what it should look like, would further embellish agriculture’s possible future in 
both cities. 

Subdivision Ordinance Comparisons 

Subdivision regulations are local ordinances that govern the conversion of raw land 
into buildable lots and parcels.  Subdivision regulations are an important plan implementation 
tool because they establish requirements for public improvements, specify standards for land 
development, and outline procedures for submittal, review and approval of subdivision plats. 

The subdivision review process, as described in the Code of Virginia (15.2-2240), 
features a two-stage process.  The first stage involves the submittal of a preliminary plat 
showing the layout of lots, roads, open space areas, utility and drainage facilities and 
approximate dimensions including preliminary plans and profiles.  The second stage 
necessitates the submittal of a final plat presenting the subdivision layout and other elements 
contained in the preliminary plat in greater detail, and incorporating those changes required 
by the Planning Commission, staff and/or local governing body. 

Subdivision regulations are viewed as ministerial actions.  This means the burden is on 
the developer to demonstrate to the community that each standard or regulation associated 
with the conversion of land into buildable lots, as established by the locality through the 
subdivision ordinance, has been met.  Only then will a developer be given the green light to 
start building. 

Much like zoning, subdivision regulations are subject to change and adaptation.  In 
recent years, many communities have expanded their subdivision regulations to address such 
matters as erosion and sediment control, preservation of open space, regional stormwater 
management, placement of utilities underground, and the procurement of voluntary offsite 
road improvements. 

The Chesapeake Ordinance 

Chesapeake’s subdivision ordinance is logically organized and is structurally sound.  
It is a user friendly document as well.  The ordinance features articles or sections dealing with 
platting standards, design standards and standards relating to water, sewer, streets, signs, 
lighting, drainage and other land improvement activities, and a fee schedule. 
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The ordinance also features a set of definitions.  The term subdivision means the 
division of any lot, parcel or tract of land into two or more lots, parcels, or tracts.  The 
ordinance also allows agricultural divisions of property to occur that are exempt from the 
provision contained in the ordinance as long as the original tract is divided into parcels of no 
less than 15 acres each, will not require public facilities such as water, sewer and roads and 
will be used for bona fide agricultural purposes only. 

The Virginia Beach Ordinance 

Virginia Beach’s subdivision ordinance, as well as its site plan ordinance, are included 
in the reference text that also features the city’s zoning ordinance.  As in Chesapeake, the 
Virginia Beach Ordinance is logically organized, well written and user friendly.  The term 
subdivision is defined as the division of any parcel of land into two or more lots or parcels.   

Selected improvement standards governing utilities, street plattings, and lighting 
standards are treated differently in Virginia Beach.  One difference of note compared to 
Chesapeake includes the requirement that each final plat in any agricultural district contain a 
statement saying the subdivision is located in an agricultural district and may be subject to 
noise, dust, odor, and chemical spraying as a result of crops and livestock being raised on 
nearby property.  This is a significant and important inclusion other agriculturally dependent 
communities, such as Chesapeake, should consider. 

Ordinance Analysis 

Because the state code requires each locality to adopt a subdivision ordinance, the 
regulations and standards are remarkably similar from one locality to the next.  Accordingly, 
the opportunity for enhanced inter-local coordination is present.  Agriculturally related issues 
which could be addressed collaboratively, or at least coordinated, include the following: 

1. Standardized statements of intent for agricultural subdivision activities. 

2. Standardized plat requirements for agricultural activities. 

3. A standardized calendar for processing, reviewing, and acting on plats. 

4. Uniformity with respect to a fee structure. 

5. Uniformity with respect to land conversion standards for property along a common 
border involving the two localities. 

6. Refinement of general requirements and design standards where practical, to create a 
region-wide design standard for subdivisions located in agricultural areas or districts. 

7. Refinement of hamlet and village design standards for cluster-type development 
should also be studied. 

Finally, it would be appropriate to explore and refine selected platting (as well as 
zoning) standards associated with development along roadways.  At present, land 
improvements can be made that, in effect, will strip a road with subdivided tracts of land.  
This linear pattern is disruptive and marginalizes integrity of the rural landscape. 
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Build-Out Analysis 

The presence of agricultural zoning does not preclude the development of housing.  
Although Virginia Beach and Chesapeake have done much over the past decade to reduce the 
amount of non-agricultural development that can occur in the agricultural rich southern tiers 
of each community, houses and subdivisions can still be located therein. 

The Virginia Beach planning staff has calculated that approximately 2,100 housing 
units can be built, by right, south of the green line.  It is further estimated that several hundred 
structures can be built in the transition area immediately north of the green line.  Although 
this total number (2,300-2,500) is not overly large, the impact generated by the development 
could be pronounced due to the fact that the development could literally be spread throughout 
the southern half of the city. 

The Chesapeake planning staff has also calculated future build-out reflective of their 
current land use plan and development ordinances.  Under current standards, another 5,000 
units could be built throughout southern Chesapeake.  As in Virginia Beach, this development 
pattern could be dispersed in a general fashion throughout the rural area, which could 
jeopardize or make more difficult the daily practice of agriculture. 

The respective communities, using household size to determine the range of 
population that could accompany build-out, should calculate discrete and detailed build-out 
scenarios.  This information will be needed to determine primary and secondary service needs 
for “new residents” living in both localities.  The primary and secondary services range from 
road improvements, to schools, police, fire and rescue services, and parks and library services.  
Depending upon the household averages, 15,000 to 20,000 people could live in southern 
Chesapeake, while another 7,000 to 10,000 people could choose to live south of the green line 
in Virginia Beach. 

Once again, serious consideration needs to be given to the idea of designating where 
non-agricultural development should be located within the agricultural sectors of both cities.  
Refinement of a location map tempered by soil, water and land characteristics would be a 
significant improvement over what is currently possible. 

Measuring the Impact of Development on Agriculture 

Continued by-right development in both cities will impact agricultural practices.  As 
noted above, anticipated build-out could produce the following results in both cities: 

• More people, which add more houses. 

• Greater demand for services. 

• Increased traffic along roadways not designed to move excessive amounts of traffic. 

• Depending upon the location of the new development, new schools or additional 
classrooms. 
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• Due to the lack of central water and sewer systems, possible deterioration of water and 
soil quality over the long-term. 

• Due to the location of new developments, the possible destabilization of current 
farming practices. 

• Again, due to where and how the development is laid out, the “rural character” present 
in the two localities could be diminished. 

• Again, due to where and how the new development is apportioned on the land, a 
pattern of sprawl or low density dispersal could result.  This could prove injurious to 
agriculture both as a land use, and as a business activity. 

Discrete strategies designed to ameliorate or reduce the referenced impacts need to be 
developed and adopted in both cities.  The range of options include the following: 

• Establishment of an overlay district specifying the preferred location for all non-
agricultural development. 

• Exploration of zoning and development regulations that will further enhance 
agriculture as the dominant land use in the southern half of both cities.  The 
advantages accompanying sliding-scale zoning, exclusive agricultural zoning and soil 
suitability zoning will be examined. 

• The use of hamlet and village ordinances to manage the actual design and appearance 
of non-agricultural related development will be examined. 

• Refinement and enhancement of voluntary preservation, conservation easements, and 
tax abatement programs for persons engaged in agricultural enterprises will be 
examined. 

The bottom line is that new development will have an impact on agriculture.  The 
question in search of an answer will center on how much the citizens of the respective 
localities want to pay for development versus how much they want to pay (and how they want 
to pay) to limit the amount of non-agricultural development in favor of agricultural activities. 

Design Guideline Suggestions 

As noted earlier in this report, principles associated with rural zoning and/or rural 
design are needed in both Chesapeake and Virginia Beach.  The rural residential design 
guidelines applicable in Virginia Beach represent a step in the right direction.  However, more 
needs to be done.  There is a veritable lack of design guidelines in Chesapeake.  Accordingly, 
efforts should be expended that will produce a series of design guidelines that can be used to 
guide the land conversion process in the 21st century in such a way as to maintain 
agriculture’s prominence in the southern half of the two cities.  Principles meriting 
examination include the following: 

• Development should be concentrated and should use a traditional grid pattern. 

• Development should meet design standards that maintain the character of the 
community. 
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• Development needs to be environmentally benign and on a human scale. 

• The development standards should be simple to understand, easy to use and adequate 
to fulfill their objective. 
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State of Agriculture in Chesapeake and Virginia Beach 

The economic health of farming in Chesapeake and Virginia Beach is being 
influenced by a multitude of factors, some local and some national in scope.  The following 
graphical picture of the “health” of farming in these cities needs to be considered with respect 
to several factors which reflect the national picture:   

• The FAIR Act of 1996, which eliminated supply controls on corn and wheat and 
removed decisions on what farmers plant from direct government influence; 

• Low to record-low prices of widely grown crops such as corn, wheat, and soybeans in 
the presence of often burdensome supply levels in the United States and the world and 
reduced export demand, especially in Asia where economic problems continue; 

• Weak demand for meats, especially beef, which has brought a significant decrease in 
profitability and in cattle inventory and per capita supplies since the late 1970s; and 

• Among consumers, a growing interest in service and quality of perishable foods that 
can be bought directly from farmers or through local markets. 

 
The following summary is from data and information in the Census of Agriculture (1977 -
1997). 

Overview of Farm Size, Type, and Income1 

Virginia farms are, on average, much smaller than farms in the United States as a whole 
(Table 1).  The United States average for 1997 was 487 acres.  Chesapeake and Virginia 
Beach both have larger than average farm sizes for Virginia (200 acres), but only Chesapeake 
is over 300 acres (Table 2), still smaller on average than the average United States farm.  As 
average farm size increases, predictably, the number of farms decrease across the United 
States as well as in Virginia 

In all the data series, the number of part-time farms is around 50 percent.  In 1997, the 
percent of farms where the primary occupation of the principal operator was farming slipped 
to 44.8 in Virginia and to 48.3 in Virginia Beach.  Many of the small farms (annual sales 
greater than $1,000) in the census data are obviously part time. 

Virginia farms show a higher average net income than farms in the United States as a 
whole, reflecting the more intense agriculture in Virginia.  The $44,600 average for 
Chesapeake in 1997 also reflects the important rank the city holds in the state as a soybean 
producing area.  Farmers selling prices for soybeans were very favorable in 1997, running 
$2.00 per bushel or more above 2000 prices expected to be near $4.50 at harvest. 
 
 
                                                 
1 All data, tables, and figures in this section are directly from, or calculated from, the Census of Agriculture.  For 
1997, the source is Census of Agriculture, NASS, USDA, and for 1992 and earlier, the source is Bureau of 
Census, U.S. Department of Commerce. 
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Table 1.  Selected measures of Agriculture:  Nation and Virginia.  
Measure United States Virginia 
 1982 1987 1992 1997 1982 1987 1992 1997 
Number of farms (1,000) 2,241 2,088 1,925 1,912 51.9 44.8 42.2 41.1 
Average farm size (acres) 440 462 491 487 182 194 197 200 
Average net income ($1,000)1       n/a 12.7 15.8 22.3   n/a 35.5 48.7 57.0 
Farms with farming as 
principal occupation (%) 

 
55.1 

 
54.5 

 
54.7 

 
50.3 

 
46.5 

 
46.0 

 
41.6 

 
44.8 

Farms with cattle and/or hogs 
(%) 

 
61.9 

 
68.0 

 
65.7 

 
60.4 

 
77.8 

 
90.1 

 
70.4 

 
67.4 

Farms with corn, wheat, 
and/or soybeans (%) 

 
74.6 

 
68.1 

 
37.8 

 
35.3 

 
56.2 

 
65.0 

 
30.7 

 
25.4 

Farms with vegetables, fruits, 
berries (%) 

 
-- 

 
7.6 

 
7.9 

 
7.3 

 
4.9 

 
5.1 

 
5.2 

 
4.3 

Farms with 
nursery/greenhouse (%) 

 
-- 

 
2.3 

 
2.5 

 
3.5 

 
1.4 

 
1.6 

 
2.8 

 
4.1 

Farms with net profits (%)1        n/a 56.8 55.6 51.6 n/a 53.7 54.9 50.4 
1 available since 1987 

 
 
 
 

Table 2.  Selected measures of Agriculture:  Chesapeake and Virginia Beach.  
Measure Chesapeake Virginia Beach 
 1982 1987 1992 1997 1982 1987 1992 1997 
Number of farms  282 223 189 201 231 165 156 147 
Average farm size (acres) 199 237 287 302 222 239 278 204 
Average net income ($1,000)1 n/a 11.9 14.5 44.6 n/a 18.7 20.5 27.6 
Farms with farming as 
principal occupation (%) 

 
51.0 

 
51.6 

 
53.2 

 
51.7 

 
56.7 

 
53.9 

 
53.2 

 
48.3 

Farms with cattle and/or hogs 
(%) 

 
30.9 

 
30.5 

 
16.9 

 
24.9 

 
16.5 

 
12.7 

 
9.6 

 
10.9 

Farms with corn, wheat, 
and/or soybeans (%) 

 
130.9 

 
118.4 

 
82.5 

 
92.0 

 
112.6 

 
109.1 

 
100.0 

 
76.9 

Farms with vegetables, fruits, 
berries (%) 

 
10.6 

 
21.1 

 
14.8 

 
45.3 

 
25.1 

 
28.5 

 
41.7 

 
46.3 

Farms with 
nursery/greenhouse (%) 

 
8.9 

 
9.0 

 
13.8 

 
15.9 

 
6.9 

 
7.3 

 
11.5 

 
17.0 

Farms with net profits (%)1 n/a 41.7 43.4 51.0 n/a 44.8 48.4 41.8 
1 available since 1987 

 

The percent of farms with net profits is around 50 percent in all the series, with the 
United States and Virginia at 51.6 and 50.4 percent, respectively.  Chesapeake was 51.0 
percent, with Virginia Beach significantly lower at 41.8 percent.  This large variation most 
likely reflects the impact of farm size.  At the national level, farms selling less than $100,000 
yearly make little or no net contribution to the farm family income and farms selling less than 
$50,000 make a negative contribution to farm family income (USDA, Farm Business 
Economics Briefing Room, www.ers.usda.gov/briefing/fbe/).  Obviously, the amount of the 
contribution depends on what is being produced and sold, but the smaller and part-time farms 
typically do not contribute significantly. 
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The mix of crops is different between Chesapeake and Virginia Beach.  Most farmers 
in these cities grow a combination of corn, wheat, and soybeans, which is reflected in the 
number of farms for these crops exceeding 100 percent.  These levels are much higher than 
those found in the rest of Virginia or in the United States.  The opposite, however, is true for 
farms with hogs and cattle.  Chesapeake and Virginia Beach are much higher in vegetables, 
fruits, and nursery and greenhouse production.  Farmers in the region have moved to these 
crops because of the small farm size, the potential for better per acre returns, and the 
advantage of being close to a large number of people for direct and value-added opportunities 
that access to population centers provides. 

Chesapeake Profile 
 
In Chesapeake: 

• Farmers are turning more to vegetable crops and nursery and greenhouse production, 

• Average farm size is greater in Chesapeake than the average for Virginia, and 

• Slightly less than half the farms are part-time operations as seen both by the number of 
principal operators claiming farming as their principal occupation and by the number 
of days worked off the farm by these same people. 

Farm Characteristics 

The number of farms has decreased by 30% over 20 years (Figure 1), with the largest 
single decrease occurring between 1982 and 1987.  Interestingly, the amount of land in farms 
has increased 20.9 percent since 1978 (Figure 2). 
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Figure 1.  Number of farms – Chesapeake. 
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Figure 2.  Total acreage in farms – Chesapeake. 
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Figure 3.  Average farm size – Chesapeake. 

 

Average farm size (Figure 3) has been steadily increasing, with the largest increase 
(21%) occurring between 1987 and 1992.  The greatest percentage of farms are under 49 acres 
in size  (Figure 4).  However, over the past 20 years there has been an increase in the number 
of farms with more than 999 acres as well as for farms with 500 to 999 acres. 
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Figure 4.  Number of farms by acreage harvested – Chesapeake. 
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Figure 5.  Total land area in farms reported in Chesapeake. 

 
The total land area in farms reported in the Census of Agriculture for the City of Chesapeake 
held fairly steady from 1978 through 1992, but increased significantly in 1997.  This increase 
may represent differences in survey methods or questions, but nonetheless, indicates that 
farming acreage in the city does not appear to be decreasing. 
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Farm Economics 

Average net income in Chesapeake in 1997 was up sharply from 1992, reflecting the 
relatively high prices in 1997 for crops like soybeans, where Chesapeake is the number two 
producing locality in the state (Figure 6).  While the number of farms with income over 
$99,000 decreased from 1992, it remains the second most frequent income range behind those 
farms at the other end of the spectrum, less than $2,500, which, with the exception of 1978, 
occurred most often (Figure 7). 
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Figure 6.  Average net farm income – Chesapeake. 
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Figure 7.  Number of farms by gross income range – Chesapeake. 
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Figure 8.  Number of farms with net gains and net losses – Chesapeake. 

In spite of the large number of farms with gross sales over $99,999, only slightly more 
than half the farms show net gains in income in 1997.  Well over half had net losses 
previously in 1992 (Figure 8).  The percentage of farms with net gains barely exceeded those 
with net losses in 1997 (51%), but not in earlier years.  Farmers cannot operate over time at a 
net loss. 
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Figure 9.  Number of farms where principal operator works off farm any days 
and more than 200 days per year. 
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In terms of employment, almost all principal farm operators, even those considering 
themselves full time farmers, work off the farm at least some days (Figure 9).  And while the 
number of principal operators claiming farming as their primary occupation has decreased 
(Figure 10), the ratio of full-time to part-time operations remains about the same. 
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Figure 10.  Primary occupation of principal farm operator. 
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Figure 11.  Average age of principal operator – Chesapeake. 

Figure 11 shows that the average age of farmers in Chesapeake continues to increase, 
standing at 53.9 years in 1997.  This worries many observers who lament the lack of young 
men and women entering farming.  But there will be fewer farmers in the future as farm size 
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increases.  If an economic opportunity exists, younger men and women will enter farming in 
Chesapeake or in other areas.  There is not likely to be a "shortage" of farmers.   
 

Farm Enterprises 

In Chesapeake, the number of farms raising hogs have declined dramatically.  
However, the number of farms with cattle appears to be fairly stable  (Figure 12).  The data 
for 1992 appears to be anomalous and not representative of any long-term trend.  
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Figure 12.  Number of farms having cattle and calves and/or hogs and pigs -- 
Chesapeake. 

 

Farms with land in corn, wheat, and soybeans have decreased in number (Figure 13). 
On the other hand, the number of farms producing vegetables and melons, nursery, 
greenhouse and horticultural crops has increased sharply (Figure 14).  These tend to be 
relatively labor intensive but high-value crops on smaller farms. 
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Figure 13.  Number of farms producing corn, wheat, and/or soybeans – 
Chesapeake. 
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Figure 14.  Number of farms producing vegetables and melons, fruit, berries, and 
nuts, and/or nursery and greenhouse stock -- Chesapeake 
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A small, but increasing, number of farmers are selling directly to consumers and these 
farmers are seeing increasing sales.  Figure 15 shows an increase in farm numbers from 17 in 
1992 to 25 in 1997, and average dollar sales per farm increased from $4,324 to $7,361.   
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Figure 15.  Number of farms selling directly to consumers and average dollar 

sales per farm – Chesapeake. 

 
 

Virginia Beach Profile 
 
In Virginia Beach we see: 

• Increased pressure on farming from land values bid up for development purposes; 

• Environmental concerns keep large-scale livestock and poultry operations out of the 
area; 

• Increased emphasis on fruits, berries, nuts, and nursery/greenhouse activities; and 

• Only 41.8 percent of farms were profitable in 1997. 

Farm Characteristics 

The number of farms is down 36 percent since 1982, compared to a decline in Virginia 
of 20.8 percent and in the United States of 14.7 percent (Figure 16).  Not only has the number 
of farms decreased, acreage in farms has decreased over 41 percent (Figure 17).  The percent 
of land in farms has decreased 30 percent since 1978 and was below 20 percent in 1997 
(Figure 18).   An overall result is a decrease in the average farm size (Figure 19).  Average 
farm size is below the 1982 level, a decline that is contrary to the national trend. 
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Figure 16.  Number of farms -- Virginia Beach. 
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Figure 17.  Total acreage in farms -- Virginia Beach. 
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Figure 18.  Percent of land area in Virginia Beach in farms. 
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Figure 19.  Average farm size – Virginia Beach 

 



   

Strategic Plan for Agriculture in Chesapeake and Virginia Beach 35 

0

10

20

30

40

50

60

70

1978 1982 1987 1992 1997

1-9 acres 10-49 acres 50-179 acrea
180-499 acres 500-999 acres > 999 acres

 
Figure 20.  Number of farms by acreage harvested  – Virginia Beach. 

Over the past 20 years, small farm numbers have remained fairly steady, while in 
recent years, the number of farms above 500 acres has been declining (Figure 20). 

Farm Economics 

Net income per farm has increased since 1997 but is still well below Virginia and 
Chesapeake levels, a reflection of small farm size in Virginia Beach (Figure 21).   
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Figure 21.  Average net income per farm – Virginia Beach. 
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Figure 22.  Number of farms by gross income range – Virginia Beach. 

 
The number of farms with earnings under $2,500 is growing in relative importance, which 
suggests the growth of part-time operations (Figure 22) 
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Figure 23.  Number of farms with net gains or net losses – Virginia Beach. 



   

Strategic Plan for Agriculture in Chesapeake and Virginia Beach 37 

 

A much higher percentage of farms had net losses in 1997 than net gains (Figure 23).  
However, at the national level, net income was good.  Virginia Beach farmers do not get as 
much from FAIR Act transition payments since their crops are the same as those covered by 
earlier farm programs, and the yields assigned to Virginia are relatively low.  The low 
percentage (41.8%) of profitable farms in1997 (Figure 24) documents the challenge that exists 
for improving profitability in Virginia Beach, but it also suggests the presence of significant 
potential for improvement.   
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Figure 24.  Percent of farms having net gains – Virginia Beach. 

 

In terms of employment, almost all principal farm operators, even those considering 
themselves full time farmers, work off the farm at least some days  Figure 25.  The data in 
Figure 26 confirms the idea that full-time farming has clearly decreased over the past 20 
years, and that in the 90's, relatively more farms are moving to part-time status. 
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Figure 25.  Number of farms where principal operator works off farm any days 
and more than 200 days per year -- Virginia Beach. 
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Figure 26.  Primary occupation of principal operator – Virginia Beach. 

 

Farm Enterprises 

Increasing land values and environmental considerations make livestock production, 
especially hogs, most unlikely in recent years (Figure 27). 
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Figure 27.  Number of farms having cattle and calves and/or hogs and pigs – 
Virginia Beach. 
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Figure 28.  Number of farms producing corn, wheat, and/or soybeans – Virginia 
Beach. 

The trends seen in Figure 28 show that even with the record high corn and soybean 
prices of 1996 the number of farms planting these crops continues to decline.  Prices are, in 
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mid-2000, at or near historic lows after the FAIR Act of 1996, and the number of farms 
growing the three crops was down in 1997.  On the other hand, niche crops that can be sold 
locally or directly and nursery/greenhouse businesses are increasing as farm sizes decrease 
(Figure 29).  This trend is suggestive of opportunities for Virginia Beach farmers.   
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Figure 29.  Number of farms producing vegetables and melons, fruit, berries, and 
nuts, and/or greenhouse and nursery stock – Virginia Beach. 
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Figure 30.  Average age of principal operator – Virginia Beach. 
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The average age is relatively high (Figure 30), but if economic opportunity exists, young men 
and women will enter farming. There will, of course, be fewer opportunities in the future 
because the number of farms continues to decline. 
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Figure 31.  Number of farms selling directly to consumer and average sales per 
farm – Virginia Beach. 

 

The number of farms selling directly to the consumer is growing (Figure 31). 
However, along with these increasing numbers, farm size is decreasing, and average sales per 
farm are decreasing.  This decline in dollar sales is contrary to the increase seen in 
Chesapeake. 
 

Economic Health -- Summary  

The economic health of farming in Virginia Beach and Chesapeake is not impressive.  
A relatively large percentage of farms reported losses in the 1997 census year, but 1997 was a 
generally strong year for income in Virginia and in the U.S. as a whole.  One obvious reason 
for this is the heavy reliance in Virginia Beach and Chesapeake on the widely grown field 
crops of soybeans, corn, and wheat.  In the wake of the FAIR Act of 1996, there were no 
controls on what and how much U.S. farmers can produce, and supplies have exploded to the 
upside.  Coming in the presence of economic problems in Asia that have decreased export 
demand, farmers' selling prices have plummeted.  Unless the U.S. farm policy changes, it will 
be very difficult to garner profits from corn, wheat, and soybean production across the next 
two to four years.  In mid-2000, the cash prices for new-crop soybeans were generally below 
$5.00, below $2.00 in many areas for corn, and wheat prices were generally below $2.50 per 
bushel.  None of these prices match average total cost of production for Chesapeake and 
Virginia Beach farmers. 
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Livestock operations can benefit from low-priced feed-grains such as corn, but the 
number of farms with cattle and/or hogs has decreased sharply in both cities across the past 
two decades.  Population growth and development in both cities create a situation in which 
concentrated livestock operations are very unlikely due to environmental concerns or are 
completely blocked by zoning and controls.  Beef cow-calf operations are more consistent 
with the growing population and the desire for open space surrounding the farming regions, 
but cow-calf operations represent extensive rather than intensive farming activities.  A large 
land mass is required for a viable herd size, and beef cattle producers have been beset with the 
problems of declining beef demand for 20 years running through 1998.   

These trends suggest examination of enterprise possibilities that have not been, 
historically speaking, typical of farming in the region.  The growing number of 
nursery/greenhouse operations is an example.  The analytical model used in this study enables 
analysis of alternatives as long as yield, cost, and price parameters are available or can be 
collected.  The modeling approach and analysis are described in a following section. 
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Water Resources and Water Quality in the Southern Watershed  

The Southern Watershed includes the Back Bay, North Landing River, and Northwest 
River watersheds.  These waters are used for water supply, recreation, navigation, habitat 
support, and irrigation.  The Northwest River serves as the primary public water supply 
source for the City of Chesapeake.  The North Landing River is part of the Intracoastal 
Waterway and is used heavily by recreational and commercial vehicles.  Back Bay provides 
habitat for a large number of wildlife species.  All three water bodies are receiving waters for 
agricultural and urban stormwater runoff.  All components of the Watershed are classified by 
the state’s Nonpoint Source (Section 319) Assessment as high priority watersheds for 
nonpoint source (NPS) pollution management. 

In developing an agricultural plan, NPS pollution is the primary water quality concern.  
The primary NPS pollutants from agricultural activities include sediment, nutrients (nitrogen 
and phosphorus), pesticides, and fecal coliform bacteria.  The magnitude and types of NPS 
pollutants generated by a particular field depend on site-specific conditions such as crop, soil 
texture, tillage practice, slope, fertilizer/manure application practices, and other management 
practices.  The delivery of pollutants to a water body from a particular field depends on 
factors such as distance to stream and presence/absence of a vegetated buffer at the edge of 
the field.  On the other hand, spot developments, septic systems, sub-divisions, all bring their 
own threat of degradation to surface and/or ground water and subsequent impacts of 
downstream receiving waters, and the impacts of these alternative uses should be considered 
as well. 

The Applied Marine Research Laboratory at Old Dominion University (Lane and 
Winfield, 1997) developed a long-term water quality relational database for the Southern 
Watershed.  The database was developed to facilitate assessment of the status and long-term 
trends in water quality in the watershed.  In selecting the data to be included in the database, 
Lane and Winfield evaluated data sets from the following agencies:  1) Virginia Department 
of Environmental Quality (DEQ); 2) Chesapeake Department of Public Works; 3) Chesapeake 
Department of Public Utilities; 4) City of Norfolk Department of Public Utilities; 5) Hampton 
Roads Sanitation District (HRSD); and 6) United States Fish and Wildlife Service (USFWS).  
Each data set was evaluated with respect to quality control information, location and number 
of stations sampled, type of parameters sampled, and spatial and temporal continuity of 
sampling.  Some of the data sets were determined to be unsuitable for inclusion in the 
database based on one or more of the evaluation parameters.  Included in the database are 
water quality data sets from DEQ, Chesapeake Public Utilities, and Norfolk Public Utilities; 
and precipitation, runoff, and storm water chemistry data from the HRSD.  Eighteen stations 
located in ten separate water bodies within the Southern Watershed Area are included in the 
database, which was constructed using Microsoft Access (v.2.0) (Lane and Winfield, 1997). 

Lane and Winfield (1997) provided recommendations for the proper statistical 
analysis of the data, including the appropriateness of various tests for long-term trend 
analyses and for current status assessment.  The authors recommended further investigation of 
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quality control data be conducted before applying trend or multivariate analyses to some of 
the data.   

In a presentation to the Hampton Roads Planning District Commission entitled “An 
Assessment of Current Status and Long-Term Trends in Water Quality Conditions in the 
Southern Watershed Area”, Lane and Winfield described the results of analyses of the 
information in the database.  The following information is taken from a Powerpoint 
presentation by Lane and Winfield.  The following data were included in the analyses.  
 
Chesapeake Department of Public Utilities:  

• single station located at water supply intake for the City of Chesapeake in the 
Northwest River 

• daily collections of parameters measured for drinking water quality standards 

• January, 1991 through May, 1997 
 
City of Norfolk: 

• single station located at water supply intake for the City of Norfolk at Stumpy Lake  

• monthly collections of parameters measured for drinking water quality standards, 
including nutrients, suspended solids, and biological parameters 

• January, 1991 through December, 1996  
 
Virginia Department of Environmental Quality (DEQ): 

• 15 locations in Back Bay, North Landing River, and rural tributaries to these water 
bodies 

• physiochemical measurements: temperature, salinity, dissolved oxygen, conductivity 
and hardness 

• nutrients: ammonia, nitrates, nitrites, TKN, total phosphorous, dissolved 
orthophosphate, total organic carbon and sulfates 

• volatile and fixed solids and suspended solids 

• others: coliform counts, BOD, COD  
 

The conclusions from the analyses are summarized in  Table 3. 
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Table 3.  Conclusions from analyses of water quality data in the Southern 
Watershed Area (from Lane and Winfield) 

 
Water Body Concerns Improvements 
Back Bay • Status of total nitrogen and TSS only fair 

or poor 
• State dissolved oxygen (DO) standard 

violated in Upper Nawney 
• TSS SAV goal violated at most stations 
• Increasing TKN in Hell’s Point Creek 
• Decreasing DO in Muddy Creek 
• Upper Nawney Creek nutrient trends 

degrading 

• Improving trends in 
nutrients and solids at most 
stations 

North Landing River • State DO standard violated or nearly 
violated at most stations  

• TSS SAV goal violated or marginal at 
most stations 

• Degrading trends in nitrogen and 
phosphorus at two stations 

• Degrading total solids trends at two 
stations  

• Improving trends in DO in 
Upper West Neck Creek 

• Decreasing total 
phosphorus in Middle West 
Neck Creek 

Northwest River • State DO standard violated at both 
stations  

• Status for total phosphorus poor in 
Northwest 

• Degrading trends in TKN and total solids 

• Improving trends in nitrates 
and suspended solids 

Other • Status of  total phosphorus and TSS poor 
in Stumpy Lake 

• TSS SAV goal violated in Stumpy Lake 
• Nutrients, chl a and solids increasing in 

Stumpy Lake  
• State pH and DO standards violated in 

Feeder Ditch 
• Degrading total solids trends at two 

stations  
• Degrading trends in TKN and sulfates 

• Improving trend in nitrates 
in Stumpy Lake 

• Improving trends in total 
phosphorus and DO in 
Feeder Ditch 
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Modeling and GIS Analysis 

Modeling Concepts and Framework 

The analysis of the profitability of various agricultural enterprises in the SWA is 
accomplished using a variety of tools and data sources, and includes the following 
components. 

1. A GIS (Geographic Information System) with data that describes in detail the natural 
resource characteristics of the study area, and analysis tools that enable evaluation of 
spatial relationships. 

2. A set of agricultural and horticultural enterprise possibilities for the study area. 

3. A set of constraints that define maximum/minimum values for enterprise possibilities, 
available land, and market demand.   

4. Economic information indicating costs of production, selling prices, and other market-
based information that will influence the competitiveness of crops and products that could 
be produced in the study area. 

5. A complex mathematical programming algorithm that selects enterprise combinations 
subject to incorporated constraints (e.g. available area), such that the total return for the 
whole area is maximized.  The model also provides detailed information on how much 
production costs and/or selling prices would have to change for other enterprises to enter 
the optimum solution. 

A basic assumption of this modeling approach is that all landowners are "profit-
maximizing," making all choices based on what will provide maximum profit to their 
investment.  To really be able to do this, landowners would have to have complete knowledge 
about the costs, prices, and other factors affecting profitability of the different enterprises.  
Clearly, this will not occur in reality.  Thus, the net revenue for the region predicted by the 
model is a maximum value under the given set of conditions.  Yet, the analysis is meaningful 
in that it can indicate what is or is not profitable under a given set of conditions. 

Spatial and attribute data 

The ArcView geographic information system (GIS) was used to facilitate the storage, 
management, and analysis of spatial data.  Available spatial data and their related attributes 
were assembled from various local and federal agencies and converted to a common reference 
system.  The basic data used in the analysis is current land use, soils, streams/drainage, roads, 
and the study area boundary (Table 4).  The GIS was used to determine the predominant soil 
for each agricultural parcel, and based on the soil characteristics, assign a crop productivity 
rating for all the crops considered in our analysis.   
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Table 4.  GIS data used in this analysis. 

Data Description Source 
Land use Land use for both cities 

combined into a uniform 
coverage by the HRPDC 

HRPDC.  Feb 2000 

Parcels Tax parcel maps from each city, 
combined to a single coverage 

HRPDC 

Boundaries Jurisdiction boundaries Census TIGER (1995) 
Watershed Watershed boundaries DCR Hydrologic Units 
Soils County level soil surveys NRCS;  Virginia Tech1 
Streams Rivers, canals, water Census TIGER (1995) 
Roads Roads, streets Census TIGER (1995) 

1 Soils data sources and modifications described in Appendix A. 
 

Land Use  
Assessing agricultural productivity and economic return is based on analysis of the existing 
land in agricultural production.  The land use data was used to identify parcels designated as 
agriculture.  The general SWAMP study area showing the parcels mapped as agricultural land 
use is shown in Figure 32. 

Soil Data 

The soil survey data (maps and attribute data) was the basis for determining suitability 
and yield potential for different crops.  One difficulty with the soils data is that the older soil 
survey for Chesapeake (1959) did not use the same names or classifications as the more recent 
(1985) soil survey for Virginia Beach.  Since these differences resulted in changes in apparent 
soil productivity simply by crossing from one city to the next, we sought to resolve these 
difference by developing a common soil description for the study area based on the more 
modern Virginia Beach soil descriptions.  We consulted with soil scientists, local experts, and 
edge-matching of soil types from the maps to link the Chesapeake soil types to their 
comparable Virginia Beach soil description.  Details on this process and the results are 
included in Appendix A.  An example of the detail of the soil survey mapping is shown in 
Figure 33. 
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Figure 32.  Southern watersheds of Chesapeake and Virginia Beach showing land 

parcels mapped as agricultural use. 
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Figure 33.  Sample of the soil map in Virginia Beach to show the level of spatial 
detail of the soil mapping units.  
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Figure 34.  Soil Management Groups (SMGs) for a sample area in Virginia 

Beach.  
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Figure 35.  Potential corn yield based on Soil Management Group for a sample 

area of Virginia Beach.  
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Figure 36.  Potential corn yield based on Soil Management Group.  

 

Soil Productivity 

The potential yield of various crop ‘enterprises’ were defined for each soil type based 
on the Soil Management Group (SMG).  The soil management group is an attribute of the Virginia 
Agronomic Land Use Evaluation System (VALUES), which indicates the suitability of an individual 
soil type for individual crop enterprises, and includes recommendations for fertilizer and other 
management requirements (Simpson and Hawkins, 1991).  Each soil is identified with a particular 
Soil Management Group (SMG), and expected yields under various management scenarios 
are specified for a wide range of field and specialty crops.  Vegetable yields are classified as 
high and medium based on soil properties and the assumed level of management.  Figure 34 
and Figure 35 show the variation in soil management groups and the resulting potential corn 
yield for a sample area in Virginia Beach.  The distribution of potential corn yield across the 
whole Southern Watershed area is shown in Figure 36.  Similar maps could be generated for 
soybeans, wheat, or other crops. 

To consider only the area designated as agricultural land use, we used the GIS to 
overlay (intersect) the SMG map with the agricultural land use areas.  For the production and 
economic analysis, individual fields are the best spatial unit for analysis since this is the basic 
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management unit for most producers.  Since actual field borders are not available, the tax 
parcel data provides the best estimate of field boundaries.  Since fields are usually managed as 
a unit (not following ‘soil mapping unit’ boundaries), we assigned the predominant SMG in 
each parcel as the representative SMG for the parcel.  This combination of the parcel and soil 
management group is the basic spatial unit used in the following analysis, and we will refer to 
this as the Enterprise Reference Unit (ERU).  Thus, the Enterprise Reference Unit (ERU) is 
the parcel map with a single soil management group (SMG) assigned to the entire parcel 
so that each parcel has the single set of crop yield estimates that are associated with the 
particular SMG.  One additional refinement of the agricultural parcel data was to exclude all 
parcels less than two acres in size from subsequent analysis.  Within the study area, then, 
these GIS overlays result in a total of 1,409 agricultural parcels covering 60,036 acres.  A 
summary of the parcel characteristics broken down by ERU can be seen in Table 5.  What is 
most significant in this summary of the parcel data is that the greatest majority (86%) of the 
agricultural land is represented in only two ERUs (i.e. two soil management groups).  In 
addition, these two groups (C and E) have similar productivity characteristics, meaning that 
the study area is quite uniform with regards to crop productivity. 

 
Table 5.  Characteristics of parcels for each Enterprise Reference Unit (ERU). 

Parcel Characteristics  

ERU Code 
Total

Acreage

Number
of

Parcels
Mean

Acreage
Maximum

Acreage
Minimum
Acreage

Standard
Deviation

C 31207 650 48.0 511.2 2.1 61.4
E 20538 507 40.5 382.8 2.0 45.9
J 2846 105 27.1 151.0 2.0 26.8
K 18 2 9.1 12.1 6.2 4.2
P 488 15 32.6 147.7 2.7 39.7
R 2851 71 40.2 265.7 2.4 42.6
T 1008 33 30.5 135.0 2.4 31.6
LL 105 2 52.6 75.0 30.3 31.6
PP 975 24 40.6 251.1 2.4 54.3

Total 60036 1409    
 
 

Environmental Assessment 

Agricultural enterprises have the potential of contributing to the degradation of surface 
and ground water quality in the Southern Watersheds.  The flat topography, highly permeable 
soils, and shallow water table can all facilitate the leaching of nutrients and chemicals to 
groundwater.  Surface waters can be impacted by sediment, nutrients and chemicals in surface 
runoff, but may equally be affected by movement of pollutants from the shallow groundwater 
through subsurface and surface field drains into the larger drainage ditches and stream 
network.   

However, agriculture does not automatically imply water quality problems.  With 
appropriate management practices -- including such things as targeted fertilization rates, 
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buffer zones, controlled drainage, and selection of cropping systems that are appropriate on 
sensitive lands -- nutrient loading to surface waters can be lower from agriculture than from 
many alternative land uses.  For agriculture (as for any active land use) appropriate site 
planning and management is necessary to ensure that offsite impacts are minimized.  Some 
agricultural enterprises clearly have a greater risk than others.  Vegetable production typically 
involves more intensive use of pesticides and fertilizer thus naturally represents greater risk 
and requires a higher level of management than would be expected with pasture or hay land.  
The use of "plasticulture" increases the potential for direct surface runoff and for 
concentration of chemicals in leachate.  In all cases, appropriate site conditions and 
management practices must be considered to ensure that negative impacts are minimized, and 
certain enterprises may not be appropriate for some parcels. 

For this study, a direct assessment of the potential water quality impacts of alternative 
agricultural enterprises was not possible because of limitations in the available data.  
Assessing the impacts of land use on offsite water quality must consider site specific soil, 
topography, flow, and management factors, and this detailed level of data was not available.  
In addition, since alternatives to agriculture also have the potential for negative impacts on 
water quality, details on alternative land uses would also be required to make a comparative 
assessment.  Having an accurate representation of the flow network is essential for defining 
contributing areas and for determining travel/residence time of the flow from any point in the 
watershed, and the available data is of limited accuracy and considerable uncertainty.  The 
drainage network data is un-verified, and is certain to include errors and omissions since it is 
from dated USGS topographic maps.  In addition, there is no information on flow control 
structures.  The elevation data that was available (USGS 30m DEM) does not have adequate 
resolution or accuracy to be a reliable source for defining flow pathways in a low-relief area 
characterized by artificial drainage.  

In spite of the limitations in the data, it is still possible, and useful, to examine some 
broader issues and analyses that can help put the issue of the environmental impact of 
agriculture in context in the SWA.  A number of questions can be addressed given the level of 
information we have available in this study.   

Distance of parcels from water 

The available flow network can be used as the basis for estimating the travel time from 
land areas to water.  For this analysis, the areas defined as ‘water’ in the land use data are 
considered the receiving waters.  Travel time is assumed to increase in moving from the 
primary streams and canals to smaller and smaller feeder ditches.  Travel time for overland 
flow is much higher still.  We used a 30m grid and a GIS model to create a map of relative 
‘travel times’ for the entire region (Figure 37).  With an accurate flow network map of a 
watershed and estimates of stream cross-section information and flow parameters, a flow 
travel time map can be generated that has realistic time units.  With the data uncertainties and 
lack of specific knowledge of flow characteristics, the results presented here are primarily 
useful for illustration, and can only be considered as a relative comparison of different areas 
from the target waters.   

By using an overlay of the parcels with the travel time map (shown in Figure 37), the 
mean travel time for each parcel was determined.  These mean travel times are shown in 
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Figure 38 grouped as percentiles of the total agricultural area.  The benefit of this figure is 
that it illustrates that all parcels are not equal in terms of pollution potential.  While 
recognizing that other factors, such as elevation, soil characteristics, type of field drainage, 
crop, and management choices also impact the pollution potential, the implications of this 
map are that targeted selection of parcels will have greater effect than random selection if part 
of the goal is to improve water quality.  For this figure, the parcels are ranked by distance 
from the receiving waters for the whole SWA together.  Considering all of the SWA together, 
Figure 38 indicates that the majority of the 20% of parcels closest to water are on the Pungo 
Ridge contributing to both Back Bay and Northwest Landing River.  While the results shown 
here are based on the SWA as a whole, we could easily rank parcels for a specific watershed 
or area if so desired.  Since a detailed hydrologic/hydraulic representation and modeling of 
the area is beyond the scope of this project, and given the uncertainty in the data sources 
used in the following analyses, the results shown should be considered illustrative and are 
not to be taken as an assessment of the actual production capacity or pollution potential of 
any particular parcel.   

 

 
Figure 37.  Relative flow travel times (based on approximated data). 



   

Strategic Plan for Agriculture in Chesapeake and Virginia Beach 54 

 
Figure 38.  Agriculture parcels grouped by relative flow distance (travel time) from 

receiving water as a percentile of total agricultural area.  (For illustrative purposes only.) 

Effect of buffers on agricultural productivity 

The comparative economic impact of removing buffer zones from agricultural 
production can be explored by graphing the productivity of the land as a function of the 
distance from the receiving waters using the data generated in the above analysis.  Any 
measure of "productivity" depends on the specific crop of interest in reference to the soil 
characteristics of a parcel.  In Figure 39, cumulative productivity as a function of increasing 
distance of agricultural parcels from the receiving water is shown for three crops.  It is 
initially surprising that these plots show such a clear linearity in the relationship, implying 
that productivity is not a function of distance from the water, a response that would not be 
expected in many watersheds.  However, two characteristics of the SWA explain this 
response.  First, soil productivity is quite similar for the majority of the agricultural land; and 
second, the drainage network cuts across the landscape, interrupting what would normally be 
a much more significant relationship between stream location and soil morphology.  The 
implication of this uniformity as exhibited in Figure 39 is that, on the whole, the regional 
economic impact of removing or restricting areas from production on the basis of proximity to 
water is neutral.  That is, from the standpoint of regional productivity, there is neither a 
premium cost, nor a reduced cost, for stream "buffer" land.  
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Figure 39.  Cumulative crop productivity as a function of increasing distance of 

agricultural parcels from receiving water. 

 

Economic Impact of Environmental Protection for Stream Buffer Zones 

The results of the GIS analyses reported above provide the basis for further analysis 
with the economic model for the purpose of providing insight into the potential economic 
impact of imposing environmental constraints in the SWA.  The goal is to use the economic 
model to examine the impact on the agricultural sector of establishing buffer zones to protect 
water quality.   

Environmental constraints to meet water quality goals can involve a variety of best 
management practices (BMPs) such as reducing fertilizer or chemical application rates, or 
may involve land use constraints such as restricting higher-risk cropping systems from critical 
areas.  Adding constraints on production has the effect of (and is modeled here by) decreasing 
the yields/returns from the targeted areas.  For the analysis here, we considered the 20% of the 
parcels closest to water (Figure 38 data) with the assumption that profit per acre was reduced 
20% for corn, wheat and soybeans (because of reduced inputs) and that vegetables were 
excluded (because of higher chemical use).  Results of this analysis are described later as 
Scenario 5. 

Economic Impact of Removing Land from Agricultural Production 

As a worst-case type analysis, increasingly strict environmental constraints would 
result in greater and greater area excluded from agricultural production.  Along with the above 



   

Strategic Plan for Agriculture in Chesapeake and Virginia Beach 56 

scenario that examines the impact of restrictions placed on targeted parcels (buffer zones), we 
also examined the impact of simply removing increasing amounts of acreage from production.  
Reductions of 30, 40, 50 and 70 % of the agricultural acreage are distributed proportionally 
across all soil productivity groups (ERUs) to represent a “random” distribution of this 
reduction.  The goal is to be able to examine the impact that increasing environmental 
restrictions (which will reduce the acreage available for production) will have on the crop mix 
selected and on overall profitability.  In addition, this analysis indicates the reduction in 
agricultural sector economic returns as land is removed from production whether by 
development or for environmental protection.  Results of this analysis are described later as 
Scenario 6. 

Economic Analysis 

The profitability of enterprise possibilities in the study area will pivot on costs of 
production and selling prices.  Costs of production, in turn, are influenced directly by yield. 
There are, in any particular production activity, fixed costs that need to be spread across the 
number of sellable units.  When yields are very low on tomatoes, corn, blueberries, or 
whatever the crop might be, the fixed costs per unit increase because of those low yields and 
profitability is threatened.  Thus, detailed information on cost of production is needed where 
those alternatives are appropriate and for all of the enterprise possibilities that are being 
considered in the enterprise mix.  Once the yield and/or cost of production measures are 
available, then defining the selling price is very important.  

It is not possible to get all of the detail that might in some regards be desirable.  There 
is almost an infinite combination of yields, costs, prices, price premiums and discounts, 
hauling distances, and other considerations that could be involved here.  However, it is not 
necessary to examine all possibilities because of the similarity between many cases.  By 
selecting an appropriate range of enterprises and scenarios, the boundaries of the system 
response can be determined and specific conclusions reached regarding broad categories of 
options. 

Enterprise Options 

A range of enterprise options were selected based on feasibility of production and 
potential yields as the basis for evaluating the possibility of increasing the profitability of 
agriculture in the Chesapeake and Virginia Beach area.  A list of enterprises to be analyzed 
was selected in consultation with local Agricultural Extension Agents.  Enterprises that are 
considered are grains (corn, soybeans, wheat, and barley), cotton (contract), direct marketing 
or local contract enterprises (sweet corn, tomatoes, cabbage, peppers, collards, watermelons, 
and pumpkins), strawberries (pick your own), alfalfa (local direct sales), greenhouse bedding 
plants, and horses (regular boarding operation).  Some of these enterprises, such as corn, 
soybeans and wheat currently predominate production acreage and are obviously compatible 
with growing conditions.  Other enterprises are compatible with growing conditions, but they 
may require added expertise and labor. 

 



   

Strategic Plan for Agriculture in Chesapeake and Virginia Beach 57 

 
Table 6.  Crop yields for each soil management group  (SMG). 

SMG Corn 
Soy-

beans Wheat Barley Cotton Alfalfa
Sweet

Corn Tomatoes Collards Pumpkins
 (bu) (bu) (bu) (bu) (lb) (tons) (crates)* (boxes)* (lugs)* (lbs)

C 150 45 70 88 850 320 2000 517 10000
E 140 40 80 100 750 270 2500 800 12000
J 130 40 80 100 750 220 2500 800 12000
K 130 40 80 100 750 5.0 220 2500 800 12000
LL 65 20 30 38 550 0 0 0 0
P 0 0 0 0 0 0 0 0 0

PP 65 20 30 38 550 0 0 0 0
R 120 40 70 88 750 5.0 170 2000 517 10000
T 110 40 70 88 750 0 2000 517 10000

* Sweet corn: crate = 35lb; Tomato: box = 25 lb;  Collard: lugs = 14 plants 
 

Based on the yield data shown in Table 6, the potential yield can be mapped by parcel 
for each enterprise.  Figure 40 to Figure 46 show the potential yields of several of the 
enterprises considered in this analysis for the major portion of the SWAMP area. 
 
 

 
Figure 40.  Corn potential yield for agricultural land use parcels. 
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Figure 41.  Soybean potential yield by parcel 

 
Figure 42.  Wheat potential yield by parcel. 
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Figure 43.  Barley potential yield by parcel. 

 
Figure 44.  Cotton potential yield by parcel. 
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Figure 45.  Sweet Corn potential yield by parcel. 

 

 
Figure 46.  Potential yield of collards by parcel (tomatoes and pumpkins similar).   
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Determining The Optimal Enterprise Mix 

A linear mathematical programming algorithm (LP) is used to determine the optimal 
enterprise mix for the study area.  The objective specified for the model is to maximize 
returns, generating total dollars above variable costs as a return to management, unpaid labor, 
and the fixed investment.  The model generates two type of output:  1) the total dollar value 
return that can be realized under optimum utilization and assignment of the available 
resources (land, enterprises, markets); and 2) the specific details on the selection and 
allocation of those resources that produces the optimum return.  Inputs to the model include 
the enterprise options with their associated costs and incomes (prices); land areas available for 
allocation; constraints on acreages for certain activities, and constraints on market capacity for 
certain crops. 

The Total Variable Cost (TC) per acre is calculated for each enterprise based on 
enterprise budgets that consider supplies, labor, machinery and other costs of production 
excluding land costs.  The detailed budget for each enterprise is included in Appendix B.  A 
description of enterprise notation and a summary of yields, TC per acre, and market prices 
used in each scenario are given in Table 7.  The specific enterprise options considered for 
each of the ERUs is shown in Table 8.  The notation “N/A” means that the area is not suited 
for the enterprise or the yield is very low thus is not considered further in this analysis. 

Land is a limited resource, and enterprises compete for the same parcels of land.  
Therefore, land constraints are an essential part of the model.  Land constraints include the 
absolute constraint of the maximum acreage in each ERU category, and some imposed 
constraints of maximum acreages of speciality crops.  Cabbage, peppers, strawberries, 
watermelons and greenhouse bedding plants consist of small acreages (from 2 to 10 acres) 
that can be located in the same areas as other vegetables. 

Using crop rotations is an effective way to minimize crop diseases and preserve soil 
nutrients, and since rotations are commonly used in the region, these were included in the 
model.  Rotations are modeled to ensure that the productivity of the various enterprises of the 
rotation are consistent with the specified ERU.  In the few cases where a rotation could not be 
completed with a consistent cropping system, it was assumed that in the other year the land is 
left fallow.   
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Table 7.  Yield, total cost (TC) per acre, and three market price scenarios1  
for each enterprise. 

Enterprise 
Group 

Enterprise 
Option Yield 

TC/acre 
($) 

Price A 
($) 

Price B 
($) 

Price C 
($) 

cor1 150 bu 263 2.25/bu 2.25/bu 2.25/bu 
cor2 140 bu 255 2.25/bu 2.25/bu 2.25/bu 
cor3 130 bu 253 2.25/bu 2.25/bu 2.25/bu 
cor4 120 bu 248 2.25/bu 2.25/bu 2.25/bu 
cor5 110 bu 241 2.25/bu 2.25/bu 2.25/bu 

 
 
 

Corn 

cor6 65 bu 224 2.25/bu 2.25/bu 2.25/bu 
soy1 45 bu 177 5.41/bu 5.41/bu 5.41/bu 
soy2 40 bu 175 5.41/bu 5.41/bu 5.41/bu 

 
Soybeans 

soy3 20 bu 169 5.41/bu 5.41/bu 5.41/bu 
whe1 80 bu 211 2.78/bu 2.78/bu 2.78/bu Wheat 
whe2 70 bu 208 2.78/bu 2.78/bu 2.78/bu 
cot1 850 lb 425 0.60/lb 0.60/lb 0.60/lb Cotton 
cot2 750 lb 418 0.60/lb 0.60/lb 0.60/lb 
bar1 100 bu 257 2.47/bu 2.47/bu 2.47/bu Barley 
bar2 88 bu 250 2.47/bu 2.47/bu 2.47/bu 
scor1 320 crates (35 lb) 1,738 7.00/crate 8.25/crate 8.25/crate 
scor2 270 crates (35 lb) 1,623 7.00/crate 8.25/crate 8.25/crate 

 
Sweet Corn 

scor3 220 crates (35 lb) 1,498 7.00/crate 8.25/crate 8.25/crate 
tom1 2500 boxes (25 lb) 10,230 8.00/box 12.00/box 16.00/box  

Tomato tom2 2000 boxes (25 lb) 8,520 8.00/box 12.00/box 16.00/box 
cab1 800 crates (50 lb) 4,820 9.00/crate 13.5.00/crate 15.00/crate  

Cabbage cab2 600 crates (50 lb) 4,080 9.00/crate 13.5.00/crate 15.00/crate 
pep1 800 boxes (1 bu) 6,288 10.00/box 15.00/box 15.00/box  

Peppers pep2 400 boxes (1 bu) 5,068 10.00/box 15.00/box 15.00/box 
strb1 17424 quarts 5,631 1.00/quart 1.00/quart 1.00/quart Strawberries 
strb2 8712 quarts 5,314 1.00/quart 1.00/quart 1.00/quart 
grnh1 2800 flats 19,185 9.00/flat 9.00/flat 9.00/flat Greenhouse 

Bedding 
Plants2 grnh2 2100 flats 16,831 9.00/flat 9.00/flat 9.00/flat 

coll1 800 lugs (14 plants) 2,341 10.00/lug 15.00/lug 35.00/lug  
Collards coll2 517 lugs (14 plants) 2,999 10.00/lug 15.00/lug 35.00/lug 

wat1 300 cwt 1,061 5.00/cwt 7.50/cwt 20.00/cwt Watermelon 
wat2 200 cwt 898 5.00/cwt 7.50/cwt 20.00/cwt 
pum1 12000 lb 825 0.1/ lb 0.15/ lb 0.3/ lb Pumpkin 
pum2 10000 lb 800 0.1/ lb 0.15/ lb 0.3/ lb 

Alfalfa alfa 5 tons 368 190/ton 190/ton 190/ton 
Horses 3 hors 20 head 70,294 4500/head 4500/head 4500/head 

1  Market price used depends on assumptions in scenarios described later.  
2  Greenhouse:  Total cost (TC) is for a 24x100 foot greenhouse 
3  Horses:  Cost (TC) is for a 20-head operation; ‘Price’ represents annual revenue per 

horse. 
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Table 8.  Enterprise options1 for each ERU in the study area. 

ERU Cor Soy Whe Cot Bar Scor Tom Cab Pep Strb Coll Wat Pum Alfa 
C cor1 soy1 whe2 cot1 bar2 scor1 tom2 cab2 pep2 strb2 coll2 wat2 pum2   N/A 
E cor2 soy2 whe1 cot2 bar1 scor2 tom1 cab1 pep1 strb1 coll1 wat1 pum1   N/A 
J cor3 soy2 whe1 cot2 bar1 scor3 tom1 cab1 pep1 strb1 coll1 wat1 pum1   N/A 
K cor3 soy2 whe1 cot2 bar1 scor3 tom1 cab1 pep1 strb1 coll1 wat1 pum1 alfa 
P cor3 soy2 whe2   N/A bar2  N/A   N/A   N/A  N/A   N/A  N/A   N/A  N/A    N/A 
R cor4 soy2 whe2 cot2 bar2   N/A   N/A   N/A  N/A   N/A  N/A   N/A  N/A alfa 
T cor5 soy2 whe2 cot2 bar2   N/A  N/A   N/A  N/A   N/A  N/A   N/A  N/A   N/A 

LL cor6 soy3  N/A   N/A  N/A   N/A  N/A   N/A  N/A   N/A  N/A   N/A  N/A   N/A 
PP cor6 soy3   N/A   N/A   N/A   N/A   N/A   N/A   N/A   N/A   N/A   N/A   N/A   N/A 

1 See Table 7 for details on each enterprise option. 
 
 

Scenarios Evaluated 

The LP model is solved for a number of scenarios to explore the profitability of the 
different enterprises under a variety of economic conditions and assumptions.  Seven 
scenarios were evaluated, and a brief description and overall objective of each are 
summarized in Table 9.  The first scenario is a baseline scenario that seeks to replicate the 
present situation.  Thus, the baseline scenario includes as enterprises the traditional field crops 
planted in acreage indicated in the census of agriculture, with a limited acreage in vegetables.  
Current market prices determine income and profitability, and the model objective function 
then returns.  The baseline scenario serves as a basis for comparing other scenarios. 

The second alternative generates the optimal or profit maximizing combination of 
currently grown enterprises.  It starts with the baseline enterprises, but rather than constrain 
acreages to what is actually planted, allows the model to select the optimum mix of crops 
which maximize the return.  The results of this scenario show the combination of currently 
planted crop that produces the maximum overall net return from agriculture.  

A third set of alternatives (scenarios 3,4,7) examines the impact of local markets and 
higher prices for fruits and vegetables that are expected from direct marketing of fresh 
produce.  Scenario 4 represents a direct local market for produce, with the maximum (upper 
bound) acreage allowed in the model determined by estimates of total market demand in the 
area.  Scenario 3 explores the effect of these higher prices by assuming vegetable prices half 
way between the wholesale and local market price.   

The seventh scenario expands on scenario 4 by adding commercial markets for 
vegetables.  Added vegetable acreage (above the local market demand) is sold at wholesale 
price.  This scenario represents an expanded market for higher-value crops.  Commercial 
vegetables have a “C” at the end of their notation and their prices are the wholesale market 
prices used in scenarios 1 and 2. 
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Table 9.  Scenarios and their characteristics. 

Scen
-ario 

Title Purpose / 
Objective 

Scenario Description Price
Code* 

1  Baseline Current situation. 
Baseline 

Wholesale market prices.  Maximum 
crop acreage based on census acres. 

A 

2 Current 
optimum 

Show the impact 
of an optimum 
enterprise mix 
based on current 
crops 

Wholesale market prices.  Maximum 
crop acreage based on soil suitability. 
Maximum vegetable acreage based on 
estimated market demand. 

A 

3 Partial local 
market 

Show the price 
effect in 
enterprise acreage 
mix. 

Vegetable prices at 50% higher than 
wholesale market prices.  Maximum 
crop acreage based on soil suitability. 
Maximum vegetable acreage based on 
estimated market demand. 

B 

4 Local 
markets 

Show the effect 
of local market 
outlets to farm 
revenues. 

Local market prices for vegetables.  
Maximum crop acreage based on soil 
suitability. Maximum vegetable 
acreage based on estimated market 
demand. 

C 

5 Environment
al constraints 

Indicate the 
impact of 
applying less 
nitrogen and 
chemicals in 
environmentally 
sensitive areas. 

Local market prices for vegetables.  
Maximum crop acreage based on soil 
suitability. Maximum vegetable 
acreage based on estimated market 
demand.  Yield reduction for corn, 
wheat, barley and cotton for the 20% 
of fields closest to water bodies. 

C 

6 Area 
sensitivity 

Show the impact 
on Net Revenue 
by reducing acres 
in production. 

Local market prices for vegetables.  
Maximum crop acreage based on soil 
suitability.  Maximum vegetable 
acreage based on estimated market 
demand.  30%, 40%, 50% and 70% of 
land taken away from production of 
corn, wheat, barley and cotton. 

C 

7 Commercial 
vegetables 

Show enterprise 
mix considering 
both local and 
wholesale 
markets.  Treat 
locally sold 
vegetables as 
different 
enterprises. 

Maximum crop acreage based on soil 
suitability.  Maximum vegetable 
acreage based on estimated market 
demand.  Local vegetables.  
Commercial vegetables.  Relaxed 
acreage limit for commercial 
vegetables. 

C, A 

*  Price code from Table 7.   
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The fifth scenario examines the sensitivity of production to environmental constraints 
on agricultural land closest to receiving waters.  A travel-time estimate for each parcel is used 
to rank the parcels from least to greatest distance and also tabulating the cumulative area of 
the parcels.  The breakdown of the “sensitive area” in terms of acreage by ERU is shown in 
Table 10 for 10-30 % of the total acreage.  For scenario 5, the closest 20% (by area) of the 
parcels are assumed to be targeted as the most critical areas for reducing nonpoint source 
pollutant losses to the receiving waters.  We assume for this 20% “sensitive area” that 
vegetables cannot be grown (because of higher inputs thus higher risk), and that field crops 
face a reduction in yield.  This yield reduction could represent (in actual practice) the effect of 
reduced inputs (i.e. fertilizer), or the removal of a part of the parcel from production (as with a 
buffer strip BMP).  The purpose here is not to try to identify specific parcels or practices, but 
to look, from a regional standpoint, at what enterprises are selected for an optimum plan, and 
what the impact is on the net revenue. 

The sixth scenario evaluates the effect of removing increasing amounts of agricultural 
land from production.  While scenario 5 reduces production (i.e. profitability) for targeted 
areas, scenario 6 examines the impact of completely removing acreage from production.  Four 
cases are examined:  30, 40, 50, and 70% reductions in agricultural land.  Acreage reductions 
are divided proportionally between the various ERUs.  The goal of this scenario is to examine 
the effect that reducing land available for production has on enterprise selection and net 
revenue.  Such removal from production can be the result of increasing development, or land 
set aside for conservation, green space, water quality protection, etc.  While the actual 
location of parcels removed from production would have some effect on the results (due to 
spatial variation in soil productivity), the similarity of productivity and the wide distribution 
of the major soil groups (ERUs  C and E, Table 5), means that the random selection of parcels 
used here will give reasonable results. 

The maximum number of 20-head horse establishments is limited to 25 in scenarios 2-
7.  This is not a technical limitation, and a sensitivity analysis will tell whether it is profitable 
to increase this number.  Increasing the number of establishments may push the market prices 
down, because regular horse boarding operation encompasses a small-scale market. 
 

Table 10.  Distribution of ERU acreage in “sensitive” areas based on distance 
from water. 

ERU Area reduced by ERU (acres) 
Percent of 
total area 10% 15% 20% 25% 30% 
SUM acres 6048 8998 12008 14953 17974
C 1965 3272 4707 6004 7483
E 2371 3293 4556 5317 6165
J 282 460 498 796 887
K 18 18 18 18 18
LL 75 105 105 105 105
P 7 12 22 114 155
PP 742 917 917 917 936
R 362 564 752 1218 1411
T 227 356 432 463 813
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Modeling Concepts 

Since resources are limited, thus imposing constraints on the overall system, technical 
parameters will be used in a programming model in order to define the optimal enterprise 
mix.  This is done separately for various scenarios.  For each scenario, results then show the 
optimal enterprise mix, net revenue (above operating costs), shadow prices, and a related 
sensitivity analysis. 

Subject to environmental constraints, subject to the capacity of the soils in the study 
region, and subject to the cost and price, the optimization model used in this study generates 
an optimum combination of enterprises for the described study region.  This optima is in the 
form of a profit-maximizing combination of enterprises.  In addition to identifying this 
optimal set, the model generates what are called "shadow prices" as part of the output.  
Shadow prices indicate how much cost, prices, or some non-economic constraints, such as the 
number of acres of land available, would have to change before a particular enterprise that is 
not initially included would, in fact, enter that optimal set.  

The shadow price indicates the change in net revenue if a particular constraint is 
relaxed by one unit.  In other words, it reveals the benefit of making available another unit of 
a constrained resource.  Thus, shadow prices provide useful information about the opportunity 
cost of resources. If the market value of land is lower than its shadow price, farmers will be 
willing to pay more than the market per acre.  If the market value is higher than its shadow 
price, farmers will be willing to pay less than the market price per acre, which means that they 
will not expand their agricultural activity.  Note that the shadow price reflects the effect of 
one constraint at a time for the specific solution in consideration, so you cannot relax multiple 
constraints and assume that the effect will be additive. 

A sensitivity analysis produces ranges of prices, costs and resource limits, beyond 
which the particular enterprise will move out of the optimal plan, or enterprises left out will 
enter the optimal plan.  A sensitivity analysis is generated for each scenario.   

Model Results 

A summary of the model results for the seven scenarios is shown in Table 11, with 
more detailed output for each scenario in Table 12 to Table 17.  The summary table gives a 
quick comparison of the difference in net returns for the different scenarios.  The net return 
for the baseline scenario provides a base for comparison of the other alternatives. 

Impact of Optimizing and Diversifying Production 

Scenario 2, which determines the optimal (profit maximizing) combination of 
enterprises based on soil productivity and current crop acreages, shows returns on land and 
management that are 1.61 times those of the baseline scenario.  The implication is that with 
'optimal' utilization of the land, and with growing the same crops on the same acreage, the 
regional net return could be 60% higher.  Returns per acre for a given crop remain the same  
By increasing local vegetable production, with prices 50 percent over national wholesale 
prices, revenue is 1.89 times the baseline (Scenario 3).  With a local market for all vegetables 



   

Strategic Plan for Agriculture in Chesapeake and Virginia Beach 67 

at full retail price (Scenario 4), returns to land and management are 2.44 times that of the 
baseline.  Scenario 7, which allows both local and commercial markets for vegetables, 
generates a net return 3.63 times the baseline.   

Greenhouses for bedding plants (high yield only) appear to be profitable in all 
scenarios.  Horses for recreation is a consistent enterprise in all scenarios, as long as the 
annual revenue per horse is greater than $3,514 and the TC per establishment (20 head) is less 
than $90,000. 

Thus, there appears to be significant opportunity for increasing the net return for 
agriculture in the region.  At the same time, specific constraints on reducing acreage (Scenario 
6) or restricting production in certain areas (Scenario 5) has a far lower impact on the net 
return than might be expected. 

 
Table 11.  Net returns to fixed investment and management by scenario. 

Scenario Title Net Returns ($) Multiple of Baseline 
1 Baseline 4,485,268 1.00 
2 Current optimum 7,215,604 1.61 
3 Partial local market 8,493,779 1.89 
4 Local markets 10,938,280 2.44 
5 Environmental constraint 10,843,790 2.42 

6 (30) Area reduced 30% 9,838,895 2.19 
6 (40) Area reduced 40% 9,472,434 2.11 
6 (50) Area reduced 50% 9,105,973 2.03 
6 (70) Area reduced 70% 8,373,051 1.87 

7 Commercial vegetables 16,260,900 3.63 
 

Environmental Constraints (Scenario 5) 

Results of scenario 5 indicated that only soybeans and alfalfa might be grown in the 
“sensitive” areas.  Corn, wheat, barley and cotton were excluded, economically speaking, 
from “sensitive” areas after yield reductions due to lower application of nitrogen and 
chemicals.  Vegetables, which require extensive irrigation and are also heavy users of 
nitrogen and chemicals, were not allowed in the "sensitive" areas. 

Sensitivity to Agricultural Area (Scenario 6) 

Scenario 6 is analyzed in four variants.  In order, 30%, 40%, 50% and 70% of land 
was taken away from production of corn, wheat, barley and cotton.  The result (Table 11) 
shows that the net revenue goes down as more stringent restrictions are imposed.  What may 
not be immediately obvious is that the decrease in net revenue is a constant rate of reduction 
in returns to land and management (3.35% reduction in return for each 10% reduction in area 
for the 30-70% reductions evaluated).  The rate is less than 1:1 because of the dramatic 
difference in returns per acre for field crops versus vegetable and other higher-value 
enterprises.  In an optimized system, the least profitable enterprises will all be abandoned 
first.  Thus, corn and soybeans are the only enterprises reduced (Table 18), even with 70% 
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less acreage.  The implication is that significant net return can be generated even with low 
total acreage, since it is the high-value crops (on small acreage) that dominates.  

Sensitivity Analysis -- General Conclusions 

Sensitivity analysis of the optimal solution is an important tool to understand the 
implications of the optimal enterprise mix.  It gives answers to questions about the stability of 
the enterprise mix.  The price range and TC range (Table 12-Table 17) indicate the boundaries 
where the enterprise is about to leave or to enter the optimal solution.  In the case where there 
are "slack" acres, the upper bound (UB) of the price range or the lower bound (LB) of the TC 
range show the boundaries where more acres are about to be selected for the enterprise 
currently in the optimal mix.  If there are no slack acres, then land cannot be added and land is 
the binding constraint on expansion of this enterprise. 

Shadow prices of agricultural products are all equal to their selling price.  This makes 
sense because selling an additional unit of product increases the revenue by the market price, 
and the "shadow price" shows the additional revenue due to selling an added unit.  The 
average land shadow price generated by the fourth scenario was the highest among all 
scenarios.  Scenario 7, which is more complex, generated an average shadow price of land 
$1,639 per acre.  The value of land in farms (including buildings) in 1997 was $2,529 per acre 
in Virginia Beach and $2,205 in Chesapeake, according to census data.  Comparing the 
average shadow price of land in scenario 7 to the value of land and buildings indicates more 
land cannot be brought in at a profit.  The market value of land exceeds the added revenue 
from an added acre of land, with the shadow price showing the contribution of an added acre. 

Right Hand Sides (RHS) are the values on the right hand side of the constraints. The 
enterprise structure or the acreage structure of the optimal solution could change beyond the 
boundaries of RHS ranges. For example, in scenario 1 if Cor1 RHS was less than 15,880 
acres, then fewer acres of Cor1 would have been selected. Other enterprises would enter the 
optimal solution or enterprises currently in the optimal solution would have more acres 
selected if some of their acres were slack. 

Sensitivity Analysis -- Baseline Scenario 

The following paragraphs explain changes in price or TC suggested by sensitivity 
analysis for specific enterprises to change in the optimal mix of the baseline scenario.  The 
detailed discussion from data in Table 12 will aid understanding of what can be complex 
material, and indicates the type of interpretation that can be extended to the other scenario 
results. 

Cor1 would leave the optimal enterprise mix if the price were decreased beyond $1.82 
per bushel, or TC were increased beyond $327 per acre. Cor2 is in the optimal solution with 
an insignificant acreage. Cor2 would leave the optimal mix if the market price were less than 
$2.1 per bushel or TC were greater than $275 per acre. More Cor2 acres would have been 
included in the optimal mix if price were greater than $2.90 per bushel or TC were below 
$164 per acre. Cor3, Cor4, Cor5 and Cor6 would enter the optimal solution if the price were 
respectively higher than $2.41, $2.57, $2.74 and $6.07 per bushel, or TC were respectively 
less than $232, $209, $187 and zero per acre. Price would go down to minus infinity or TC 
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would go up to infinity for Cor3, Cor4, Cor5 and Cor6 and nothing happens because these 
enterprises currently are out of the optimal mix. Eventually, there is no chance for Cor6 to 
enter the optimal solution by decreasing TC. 

It is clear that with the current low commodity prices, only the very best yielding corn 
acres will be planted to corn if the objective is to maximize profits. Much the same result is 
found for wheat. Whe1 would leave the optimal mix if the wheat price were less than $1.65 
per bushel, or TC were greater than $301 per acre. Whe2 would enter the optimal mix of 
enterprises if the wheat price were greater than $4.08 per bushel or the TC levels were less 
than $117 per acre.  Only high-yield wheat is competitive. 

Bar1 would leave the optimal mix if price were lower than $1.83 per bushel or TC 
were higher than $321 per acre. Bar2 would enter the optimal mix if the price were greater 
than $3.57 per bushel or TC were respectively less than $153 per acre. Like corn and wheat, 
barley will be competitive only on the very productive sorts.   

Soy1 would leave the optimal solution at a price lower than $4.40 per bushel or at TC 
higher than $222 per acre. Soy2 and Soy3 would enter the optimal mix if the soybeans price 
were respectively greater than $6.54 and $17.82 per bushel or TC were respectively lower 
than $130 and zero. It is obvious that Soy3 cannot enter the optimal solution by reducing TC. 
Soybean prices in the U.S. and in Virginia are sometimes at or below the $4.40 level as we 
approach the 2000 harvest.  Soybean acres will be limited to the most productive acres.  Even 
Soy2 will not be a factor.  November soybean futures are seldom, across the past two decades, 
above $6.54 per bushel. 

Cot1 would leave the optimal solution at a price lower than $0.54 per pound or at TC 
higher than $478 per acre. A cotton price higher than $0.67 per pound or TC less than $365 
per acre would include Cot2 acres in the optimal solution. Allowing for cash-futures basis, 
cotton prices are generally in the high $50s in early fall of 2000. 

Alfalfa would leave the optimal solution if price were lower than zero per ton or TC 
were greater than $2,904 per acre. If price were greater than the current price or TC were 
lower than current TC, there can be no change in the optimal mix, since the acreage of alfalfa 
included in the optimal mix is at its upper limit. 

Scor1 would leave the optimal solution if price were lower than $6.26 per crate or TC 
was greater than $1,972 per acre. If price were greater than the current price or TC were lower 
than current TC, there is still no change in the optimal mix, since the acreage of sweet corn 
included in the optimal mix is at its upper limit. A change in price respectively greater than 
$7.89 and $9.09 per crate or a change in TC to respectively lower than $1,387 and $1,037 per 
acre is needed in order for Scor2 and Scor3 to enter the optimal mix. Sweet corn is also 
restricted to its most productive acres. 

High-yield tomatoes (Tom1) would leave the optimal solution at a price lower than 
$7.08 per box (25 lb. each) or at TC higher than $12,520 per acre. Tom2 would enter the 
optimal solution if price were higher than $9.15 per box or TC were lower than $6,229 per 
acre. There is potential, if prices are favorable, for tomato production to increase.  The Tom2 
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enterprise entry price of $9.15 is less than $.40 per pound.  If local markets are developed, 
price of tomatoes direct to consumers could be well above $.40 per pound. 

Cab1 would leave the optimal enterprise mix if the price were less than $7.68 per crate 
or TC were greater than $5,880 per acre. Cab2 would enter the optimal mix if cabbage price 
were greater than $10.77 per crate or TC were lower than $3,020 per acre. 

Pep1 appears to be ready to leave the optimal mix if the price goes below $8.33 per 
box or TC moves above $7,625 per acre. The position of even high yield peppers is somewhat 
uncertain. The price should go beyond $16.95 in order for Pep2 to enter the optimal solution 
or TC should be below $2,288 per acre. 

At a price less than $0.32 per quarter or at TC greater than $17,424 per acre, Strb1 
would leave the optimal solution. Strb2 would leave the optimal solution at a price below 
$0.61 per quarter or TC above $8,712 per acre. Strawberries are "in" on less than the best 
soils and production conditions.  It appears strawberries have potential to increase. 

Grnh1 would leave the optimal solution if the price were lower than $7.59 per flat or 
TC were greater than $23,130 per house. Grnh2 would enter the optimal mix if price were 
greater than $10.88 per flat or TC were respectively lower than and $12,885 per house. 

Coll1 would leave the optimal solution if price were lower than $3.39 per lug or TC 
were higher than $7,625 per acre. There is no chance that Coll2 would enter the optimal 
solution by reducing TC because this would require the current TC to be zero. 

Wat1 would leave the optimal solution if price were lower than $4.78 per cwt or TC 
were greater than $1,125 per acre. Wat2 would enter optimal solution if price were greater 
than $6.69 per cwt or TC were lower than $560 per acre. 

Pum1 would leave the optimal solution if price were lower than $0.09 per pound or 
TC were greater than $1,000 per acre. Wat2 would enter optimal solution if price were greater 
than $0.12 per pound or TC were lower than $625 per acre. More acres of Pum1 would have 
been selected if price were greater than $0.11 per pound or TC were $760 per acre. 
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Table 12.  Baseline scenario optimal enterprise mix and sensitivity analysis. 

Ranges in Which Optimal Acreage Holds 
 Price Range ($) TC Range ($) RHS Range (ac) 

Enterprise Acres 
Slack/ 

Surplus 
Shad 
$/acre 

Curr 
Price LB UB Curr TC LB UB 

Curr 
RHS LB UB 

COR1 15880 0 0.00 2.25 1.82 Inf 262 Inf 327 15880 15880 Inf
COR2 0 15880 0.00 2.25 2.10 2.90 254 164 275 15880 0 Inf
COR3 0 15880 0.00 2.25 Inf 2.41 252 232 Inf 15880 0 Inf
COR4 0 15880 0.00 2.25 Inf 2.57 247 209 Inf 15880 0 Inf
COR5 0 15880 0.00 2.25 Inf 2.74 240 187 Inf 15880 0 Inf
COR6 0 15880 0.00 2.25 Inf 6.07 224 -24 Inf 15880 0 Inf
WHE1 14361 226 0.00 2.78 1.65 Inf 210 Inf 301 14588 14361 Inf
WHE2 0 14588 0.00 2.78 Inf 4.08 207 117 Inf 14588 0 Inf
BAR1 165 0 0.00 2.47 1.83 Inf 257 Inf 321 165 165 Inf
BAR2 0 165 0.00 2.47 Inf 3.57 250 153 Inf 165 0 Inf
SOY1 28723 0 0.00 5.41 4.40 Inf 176 Inf 222 28723 28723 Inf
SOY2 0 28723 0.00 5.41 Inf 6.54 175 130 Inf 28723 0 Inf
SOY3 0 28723 0.00 5.41 Inf 17.82 168 -79 Inf 28723 0 Inf
COT1 127 0 0.00 0.60 0.54 Inf 425 Inf 478 127 127 Inf
COT2 0 127 0.00 0.60 Inf 0.67 418 365 Inf 127 0 Inf
ALFA 117 0 2536 190.00 -317.22 Inf 367 Inf 2904 117 0 140
SCOR1 260 0 0.00 7.00 6.26 Inf 1737 Inf 1972 260 260 Inf
SCOR2 0 260 0.00 7.00 Inf 7.87 1622 1387 Inf 260 0 Inf
SCOR3 0 260 0.00 7.00 Inf 9.09 1498 1037 Inf 260 0 Inf
TOM1 23 4 0.00 8.00 7.08 Inf 10229 Inf 12520 28 23 Inf
TOM2 0 28 0.00 8.00 Inf 9.15 8520 6229 Inf 28 0 Inf
CAB1 2 0 0.00 9.00 7.68 Inf 4820 Inf 5880 2 2 Inf
CAB2 0 2 0.00 9.00 Inf 10.77 4080 3020 Inf 2 0 Inf
PEP1 3 0 0.00 10.00 8.33 Inf 6288 Inf 7625 3 3 Inf
PEP2 0 3 0.00 10.00 Inf 16.95 5068 2288 Inf 3 0 Inf
STRB1 3 0 1792 1.00 0.32 Inf 5631 Inf 17424 3 0 243
STRB2 3 0 3397 1.00 0.61 Inf 5314 Inf 8712 3 0 243
GRNH1 12 0 0.00 9.00 7.59 Inf 19185 Inf 23130 12 12 Inf
GRNH2 0 12 0.00 9.00 Inf 10.88 16830 12885 Inf 12 0 Inf
COLL1 58 0 0.00 10.00 3.39 Inf 2341 Inf 7625 58 58 Inf
COLL2 0 58 0.00 10.00 Inf 53.50 21998 -488 Inf 58 0 Inf
WAT1 5 0 0.00 5.00 4.78 Inf 1060 Inf 1125 5 5 Inf
WAT2 0 5 0.00 5.00 Inf 6.69 898 560 Inf 5 0 Inf
PUM1 62 11 0.00 0.10 0.09 0.11 825 760 1000 74 62 Inf
PUM2 0 74 0.00 0.10 Inf 0.12 800 625 Inf 74 0 Inf
HORS 15 0 19705 4500 3514 Inf 70294 Inf 90000 15 0 Inf
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Table 13. Scenario 2 – Optimal enterprise mix and sensitivity analysis 

Ranges in Which Optimal Acreage Holds 
 Price Range TC Range RHS Range 

Enterprise Acres 
Slack/S

urp 
Shad 
$/acre 

Curr 
Price LB UB Curr TC LB UB 

Curr 
RHS LB UB

COR1 15353 15853 0.00 2.25 1.98 3.12 262 131 303 31206 15353 Inf
COR2 12083 8454 0.00 2.25 2.10 2.54 254 214 275 20537 12083 Inf
COR3 0 3352 0.00 2.25 Inf 2.41 252 232 Inf 3352 0 Inf
COR4 0 2850 0.00 2.25 Inf 2.57 247 209 Inf 2850 0 Inf
COR5 0 1007 0.00 2.25 Inf 2.74 240 187 Inf 1007 0 Inf
COR6 0 1080 0.00 2.25 Inf 5.94 224 -15 Inf 1080 0 Inf
WHE1 310 23092 0.00 2.78 0.04 3.27 210 171 430 23402 310 Inf
WHE2 571 34982 0.00 2.78 1.84 3.24 207 175 273 35553 571 Inf
BAR1 0 23402 0.00 2.47 Inf 3.27 257 177 Inf 23402 0 Inf
BAR2 0 35553 0.00 2.47 Inf 3.42 250 166 Inf 35553 0 Inf
SOY1 15353 15853 0.00 5.41 4.52 8.33 176 45 216 31206 15353 Inf
SOY2 12083 15665 0.00 5.41 3.79 6.41 175 135 240 27749 12083 Inf
SOY3 0 1080 0.00 5.41 Inf 17.39 168 -70 Inf 1080 0 Inf
COT1 0 31206 0.00 0.60 Inf 0.66 425 375 Inf 31206 0 Inf
COT2 571 26688 0.00 0.60 -2.83 0.71 418 338 2992 27260 571 Inf
ALFA 2869 0 0.00 190.00 87.01 Inf 367 Inf 882 2869 2869 Inf
SCOR1 500 0 0.00 7.00 6.28 Inf 1737 Inf 1969 500 500 Inf
SCOR2 0 500 0.00 7.00 Inf 7.86 1622 1391 Inf 500 0 Inf
SCOR3 0 500 0.00 7.00 Inf 9.00 1498 1057 Inf 500 0 Inf
TOM1 50 0 0.00 8.00 7.15 Inf 10229 Inf 12345 50 50 Inf
TOM2 0 50 0.00 8.00 Inf 9.06 8520 6404 Inf 50 0 Inf
CAB1 10 0 0.00 9.00 7.55 Inf 4820 Inf 5980 10 10 Inf
CAB2 0 10 0.00 9.00 Inf 10.93 4080 2919 Inf 10 0 Inf
PEP1 10 0 0.00 10.00 -4.02 Inf 6288 Inf 17503 10 10 Inf
PEP2 0 10 0.00 10.00 Inf 38.04 5068 -6147 Inf 10 0 Inf
STRB1 10 0 0.00 1.00 0.36 Inf 5631 Inf 16846 10 10 Inf
STRB2 0 10 0.00 1.00 Inf 2.29 5314 -5900 Inf 10 0 Inf
GRNH1 20 0 0.00 9.00 7.59 Inf 19185 Inf 23130 20 20 Inf
GRNH2 0 20 0.00 9.00 Inf 10.88 16830 12885 Inf 20 0 Inf
COLL1 100 0 0.00 10.00 3.31 Inf 2341 Inf 7691 100 100 Inf
COLL2 0 100 0.00 10.00 Inf 53.16 21998 -314 Inf 100 0 Inf
WAT1 10 0 130.18 5.00 4.57 Inf 1060 Inf 1191 10 10 160
WAT2 0 10 0.00 5.00 Inf 5.16 898 865 Inf 10 0 Inf
PUM1 150 0 0.00 0.10 0.08 0.11 825 695 1044 150 150 Inf
PUM2 0 150 0.00 0.10 0.09 0.12 800 580 865 150 0 Inf
HORS 25 0 19705 4500 3514 Inf 70294 Inf 90000 25 0 Inf
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Table 14.  Scenario 3 – Optimal enterprise mix and sensitivity analysis. 

Ranges in Which Optimal Acreage Holds 
 Price Range TC Range RHS Range 

Enterprise Acres 
Slack/ 

Surplus 
Shad 
$/acre 

Curr 
Price LB UB Curr TC LB UB 

Curr 
RHS LB UB 

COR1 15348 15858 0 2.25 1.98 6.17 262 -325 303 31206 15348 Inf
COR2 12078 8459 0 2.25 2.10 2.54 254 214 275 20537 12078 Inf
COR3 0 3352 0 2.25 Inf 2.41 252 232 Inf 3352 0 Inf
COR4 0 2850 0 2.25 Inf 2.57 247 209 Inf 2850 0 Inf
COR5 0 1007 0 2.25 Inf 2.74 240 187 Inf 1007 0 Inf
COR6 0 1080 0 2.25 Inf 5.94 224 -15 Inf 1080 0 Inf
WHE1 310 23092 0 2.78 -1.21 3.27 210 171 530 23402 310 Inf
WHE2 581 34972 0 2.78 -3.90 3.49 207 158 675 35553 581 Inf
BAR1 0 23402 0 2.47 Inf 3.27 257 177 Inf 23402 0 Inf
BAR2 0 35553 0 2.47 Inf 3.42 250 166 Inf 35553 0 Inf
SOY1 15348 15858 0 5.41 4.52 18.48 176 -411 216 31206 15348 Inf
SOY2 12078 15670 0 5.41 3.46 6.41 175 135 253 27749 12078 Inf
SOY3 0 1080 0 5.41 Inf 17.39 168 -70 Inf 1080 0 Inf
COT1 0 31206 0 0.60 Inf 0.66 425 375 Inf 31206 0 Inf
COT2 571 26688 0 0.60 -2.83 0.71 418 338 2992 27260 571 Inf
ALFA 2869 0 0 190.00 87.01 Inf 367 Inf 882 2869 2869 Inf
SCOR1 500 0 0 8.25 7.33 Inf 1737 Inf 2031 500 500 Inf
SCOR2 0 500 0 8.25 Inf 9.34 1622 1328 Inf 500 0 Inf
SCOR3 0 500 0 8.25 Inf 10.82 1498 932 Inf 500 0 Inf
TOM1 50 0 0 12.00 10.39 Inf 10229 Inf 14245 50 50 Inf
TOM2 0 50 0 12.00 Inf 14.01 8520 4504 Inf 50 0 Inf
CAB1 10 0 0 13.50 10.92 Inf 4820 Inf 6880 10 10 Inf
CAB2 0 10 0 13.50 Inf 16.93 4080 2019 Inf 10 0 Inf
PEP1 10 0 0 15.00 -1.52 Inf 6288 Inf 19503 10 10 Inf
PEP2 0 10 0 15.00 Inf 48.04 5068 -8147 Inf 10 0 Inf
STRB1 10 0 0 1.00 0.24 Inf 5631 Inf 18846 10 10 Inf
STRB2 0 10 0 1.00 Inf 2.52 5314 -7900 Inf 10 0 Inf
GRNH1 20 0 0 9.00 7.59 Inf 19185 Inf 23130 20 20 Inf
GRNH2 0 20 0 9.00 Inf 10.88 16830 12885 Inf 20 0 Inf
COLL1 100 0 0 15.00 3.44 Inf 2341 Inf 11591 100 100 Inf
COLL2 0 100 0 15.00 Inf 60.70 21998 -1629 Inf 100 0 Inf
WAT1 10 0 780 7.50 4.90 Inf 1060 Inf 1841 10 10 160
WAT2 10 0 467 7.50 5.16 Inf 898 Inf 1365 10 0 320
PUM1 150 0 0 0.15 0.12 0.22 825 45 1144 150 150 Inf
PUM2 0 150 0 0.15 0.09 0.18 800 480 1365 150 0 Inf
HORS 25 0 19705 4500 3514 Inf 70294 Inf 90000 25 0 Inf
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Table 15.  Scenario 4 – Optimal enterprise mix and sensitivity analysis. 

Ranges in Which Optimal Acreage Holds 
 Price Range Total Cost Range RHS Range 

Enter-
prise Acres 

Slack/ 
Surplus 

Shad 
$/acre 

Curr 
Price LB UB Curr TC LB UB 

Curr 
RHS LB UB 

COR1 15348 15858 0 2.25 1.98 6.17 262 -325 303 31206 15348 Inf
COR2 12078 8459 0 2.25 2.10 2.54 254 214 275 20537 12078 Inf
COR3 0 3352 0 2.25 Inf 2.41 252 232 Inf 3352 0 Inf
COR4 0 2850 0 2.25 Inf 2.57 247 209 Inf 2850 0 Inf
COR5 0 1007 0 2.25 Inf 2.74 240 187 Inf 1007 0 Inf
COR6 0 1080 0 2.25 Inf 5.94 224 -15 Inf 1080 0 Inf
WHE1 310 23092 0 2.78 -4.96 3.27 210 171 830 23402 310 Inf
WHE2 581 34972 0 2.78 -26.73 3.49 207 158 2273 35553 581 Inf
BAR1 0 23402 0 2.47 Inf 3.27 257 177 Inf 23402 0 Inf
BAR2 0 35553 0 2.47 Inf 3.42 250 166 Inf 35553 0 Inf
SOY1 15348 15858 0 5.41 4.52 18.48 176 -411 216 31206 15348 Inf
SOY2 12078 15670 0 5.41 3.46 6.41 175 135 253 27749 12078 Inf
SOY3 0 1080 0 5.41 Inf 17.39 168 -70 Inf 1080 0 Inf
COT1 0 31206 0 0.60 Inf 0.66 425 375 Inf 31206 0 Inf
COT2 571 26688 0 0.60 -2.83 0.71 418 338 2992 27260 571 Inf
ALFA 2869 0 0 190.00 87.01 Inf 367 Inf 882 2869 2869 Inf
SCOR1 500 0 0 8.25 7.33 Inf 1737 Inf 2031 500 500 Inf
SCOR2 0 500 0 8.25 Inf 9.34 1622 1328 Inf 500 0 Inf
SCOR3 0 500 0 8.25 Inf 10.82 1498 932 Inf 500 0 Inf
TOM1 50 0 0 16.00 13.71 Inf 10229 Inf 15945 50 50 Inf
TOM2 0 50 0 16.00 Inf 18.86 8520 2804 Inf 50 0 Inf
CAB1 10 0 0 15.00 12.05 Inf 4820 Inf 7180 10 10 Inf
CAB2 0 10 0 15.00 Inf 18.93 4080 1719 Inf 10 0 Inf
PEP1 10 0 0 15.00 -1.52 Inf 6288 Inf 19503 10 10 Inf
PEP2 0 10 0 15.00 Inf 48.04 5068 -8147 Inf 10 0 Inf
STRB1 10 0 0 1.00 0.24 Inf 5631 Inf 18846 10 10 Inf
STRB2 0 10 0 1.00 Inf 2.52 5314 -7900 Inf 10 0 Inf
GRNH1 20 0 0 9.00 7.59 Inf 19185 Inf 23130 20 20 Inf
GRNH2 0 20 0 9.00 Inf 10.88 16830 12885 Inf 20 0 Inf
COLL1 100 0 0 35.00 3.81 Inf 2341 Inf 27291 100 100 Inf
COLL2 0 100 0 35.00 Inf 91.07 21998 -6989 Inf 100 0 Inf
WAT1 10 0 4230 20.00 5.90 Inf 1060 Inf 5291 10 10 160
WAT2 10 0 2967 20.00 5.16 Inf 898 Inf 3865 10 0 320
PUM1 150 0 0 0.30 0.25 0.65 825 -3404 1444 150 150 Inf
PUM2 0 150 0 0.30 0.09 0.36 800 180 2865 150 0 Inf
HORS 25 0 19705 4500 3514 Inf 70294 Inf 90000 25 0 Inf
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Table 16.  Scenario 5 – Optimal enterprise mix and sensitivity analysis. 

Ranges in Which Optimal Acreage Holds 
 Price Range Total Cost Range RHS Range 

Enter-
prise Acres 

Slack/ 
Surplus 

Shad 
$/acre 

Curr 
Price LB UB Curr TC LB UB 

Curr 
RHS LB UB 

COR1 12995 13505 0 2.25 1.98 6.17 262 -325 303 26500 12995 Inf
COR2 14431 1550 0 2.25 2.10 2.54 254 214 275 15982 14431 Inf
COR3 0 7521 0 2.25 Inf 2.41 252 232 Inf 7521 0 Inf
COR4 0 6654 0 2.25 Inf 2.57 247 209 Inf 6654 0 Inf
COR5 0 1113 0 2.25 Inf 2.74 240 187 Inf 1113 0 Inf
COR6 0 809 0 2.25 Inf 5.01 224 45 Inf 809 0 Inf
WHE1 310 18020 0 2.78 -4.96 3.27 210 171 830 18330 310 Inf
WHE2 581 34131 0 2.78 -34.00 3.49 207 158 2782 34713 581 Inf
BAR1 0 11701 0 2.47 Inf 3.08 257 196 Inf 11701 0 Inf
BAR2 0 34713 0 2.47 Inf 2.84 250 217 Inf 34713 0 Inf
SOY1 12995 18211 0 5.41 4.52 18.48 176 -411 216 31206 12995 Inf
SOY2 14431 13317 0 5.41 5.18 6.41 175 135 184 27749 14431 Inf
SOY3 0 1080 0 5.41 Inf 17.39 168 -70 Inf 1080 0 Inf
COT1 0 26500 0 0.60 Inf 0.66 425 375 Inf 26500 0 Inf
COT2 571 25139 0 0.60 -2.83 0.61 418 409 2992 25711 571 Inf
ALFA 2869 0 514 190.00 87.01 Inf 367 Inf 882 2869 654 23485
SCOR1 500 0 0 8.25 7.33 Inf 1737 Inf 2031 500 500 Inf
SCOR2 0 500 0 8.25 Inf 9.34 1622 1328 Inf 500 0 Inf
SCOR3 0 500 0 8.25 Inf 10.82 1498 932 Inf 500 0 Inf
TOM1 50 0 0 16.00 13.47 Inf 10229 Inf 16564 50 50 Inf
TOM2 0 50 0 16.00 Inf 19.17 8520 2184 Inf 50 0 Inf
CAB1 10 0 0 15.00 12.05 Inf 4820 Inf 7180 10 10 Inf
CAB2 0 10 0 15.00 Inf 18.93 4080 1719 Inf 10 0 Inf
PEP1 10 0 0 15.00 -1.52 Inf 6288 Inf 19503 10 10 Inf
PEP2 0 10 0 15.00 Inf 48.04 5068 -8147 Inf 10 0 Inf
STRB1 10 0 0 1.00 0.24 Inf 5631 Inf 18846 10 10 Inf
STRB2 0 10 0 1.00 Inf 2.52 5314 -7900 Inf 10 0 Inf
GRNH1 20 0 0 9.00 7.59 Inf 19185 Inf 23130 20 20 Inf
GRNH2 0 20 0 9.00 Inf 10.88 16830 12885 Inf 20 0 Inf
COLL1 100 0 0 35.00 3.04 Inf 2341 Inf 27910 100 100 Inf
COLL2 0 100 0 35.00 Inf 92.27 21998 -7608 Inf 100 0 Inf
WAT1 10 0 4849 20.00 3.83 Inf 1060 Inf 5910 10 0 10
WAT2 10 0 2967 20.00 5.16 Inf 898 Inf 3865 10 0 320
PUM1 150 0 0 0.30 0.25 Inf 825 Inf 1444 150 150 Inf
PUM2 0 150 0 0.30 Inf 0.36 800 180 Inf 150 0 Inf
HORS 25 0 19705 4500 3514 Inf 70294 Inf 90000 25 0 Inf
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Table 17.  Scenario 7 – Optimal enterprise mix and sensitivity analysis. 

Ranges in Which Optimal Acreage Holds 
 Price Range Total Cost Range RHS Range 

Enter-
prise Acres 

Slack/ 
Surplus 

Shad 
$/acre 

Curr 
Price LB UB Curr TC LB UB 

Curr 
RHS LB UB 

COR1 14715 16490 0 2.25 1.98 4.46 262 -68 303 31206 14715 Inf
COR2 11316 9221 0 2.25 2.10 2.54 254 214 275 20537 11316 Inf
COR3 0 3352 0 2.25 Inf 2.41 252 232 Inf 3352 0 Inf
COR4 0 2850 0 2.25 Inf 2.57 247 209 Inf 2850 0 Inf
COR5 0 1007 0 2.25 Inf 2.74 240 187 Inf 1007 0 Inf
COR6 0 1080 0 2.25 Inf 4.23 224 95 Inf 1080 0 Inf
WHE1 910 22492 0 2.78 0.04 3.27 210 171 430 23402 910 Inf
WHE2 843 34710 0 2.78 -4.78 3.24 207 175 736 35553 843 Inf
BAR1 0 11701 0 2.47 Inf 3.27 257 177 Inf 11701 0 Inf
BAR2 0 35553 0 2.47 Inf 3.42 250 166 Inf 35553 0 Inf
SOY1 14715 16490 0 5.41 4.52 12.77 176 -154 216 31206 14715 Inf
SOY2 11316 16432 0 5.41 3.79 6.41 175 135 240 27749 11316 Inf
SOY3 0 1080 0 5.41 Inf 10.97 168 57 Inf 1080 0 Inf
COT1 0 31206 0 0.60 Inf 0.66 425 375 Inf 31206 0 Inf
COT2 573 26686 0 0.60 -0.11 0.71 418 338 947 27260 573 Inf
ALFA 2869 0 514 190.00 87.01 Inf 367 Inf 882 2869 0 19035
SCOR1 500 0 400 8.25 7.00 Inf 1737 Inf 2137 500 490 1490
SCOR2 10 490 0 8.25 7.86 Inf 1622 Inf 1728 500 10 Inf
SCOR3 0 500 0 8.25 Inf 9.00 1498 1332 Inf 500 0 Inf
TOM1 50 0 20000 16.00 8.00 Inf 10229 Inf 30229 50 0 250
TOM2 50 0 13664 16.00 9.17 Inf 8520 Inf 22184 50 0 250
CAB1 10 0 7251 15.00 5.94 Inf 4820 Inf 12071 10 0 500
CAB2 10 0 4785 15.00 7.02 Inf 4080 Inf 8865 10 0 22642
PEP1 10 0 0 15.00 10.00 Inf 6288 Inf 10288 10 10 Inf
PEP2 5 5 0 15.00 -3.79 Inf 5068 Inf 12583 10 5 Inf
STRB1 10 0 17403 1.00 0.00 Inf 5631 Inf 23034 10 0 10
STRB2 10 0 3757 1.00 0.57 Inf 5314 Inf 9071 10 0 20
GRNH1 20 0 6014 9.00 6.85 Inf 19185 Inf 25200 20 0 Inf
GRNH2 20 0 2069 9.00 8.01 Inf 16830 Inf 18900 20 0 Inf
COLL1 100 0 20000 35.00 10.00 Inf 2341 Inf 22341 100 100 300
COLL2 0 100 0 35.00 Inf 53.58 21998 12391 Inf 100 0 Inf
WAT1 10 0 4849 20.00 3.83 Inf 1060 Inf 5910 10 0 10761
WAT2 10 0 2967 20.00 5.16 Inf 898 Inf 3865 10 0 22642
PUM1 150 0 2400 0.30 0.10 Inf 825 Inf 3225 150 0 300
PUM2 150 0 1780 0.30 0.12 Inf 800 Inf 2580 150 0 300
HORS 25 0 19705 4500 3514 Inf 70294 Inf 90000 25 0 Inf
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Table 18.  A summary of Scenario 6 results 

 
Percentage of land taken away from production of corn, 

wheat, barley and cotton 
 30% 40% 50% 70% 

Net Revenue $ 9,838,895 $ 9,472,434 $ 9,105,973 $ 8,373,051 

Enterprise Optimal Plan Acreage 
COR1 10667 9107 7546 4426
COR2 7753 6312 4870 1987
COR3 0 0 0 0
COR4 0 0 0 0
COR5 0 0 0 0
COR6 0 0 0 0
WHE1 310 310 310 310
WHE2 581 581 581 581
BAR1 0 0 0 0
BAR2 0 0 0 0
SOY1 10667 9107 7546 4426
SOY2 7753 6312 4870 1987
SOY3 0 0 0 0
COT1 0 0 0 0
COT2 571 571 571 571
ALFA 2869 2869 2869 2869
SCOR1 500 500 500 500
SCOR2 0 0 0 0
SCOR3 0 0 0 0
TOM1 50 50 50 50
TOM2 0 0 0 0
CAB1 10 10 10 10
CAB2 0 0 0 0
PEP1 10 10 10 10
PEP2 0 0 0 0
STRB1 10 10 10 10
STRB2 0 0 0 0
GRNH1 20 20 20 20
GRNH2 0 0 0 0
COLL1 100 100 100 100
COLL2 0 0 0 0
WAT1 10 10 10 10
WAT2 10 10 10 10
PUM1 150 150 150 150
PUM2 0 0 0 0
HORS 25 25 25 25
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Modeling Study Conclusions 

Chesapeake and Virginia Beach have a large acreage of land with soil qualities that 
are appropriate for high yield crops. Maps of production possibilities of enterprises and 
optimal enterprise mixes are important guides for planners and local farmers in the decision 
making process. They show how soil and climate conditions, prices, and the level of farm 
management are combined to produce a range of enterprises that maximize the returns to land 
and management. Changes in prices, in costs of production, and in resource availability would 
affect the optimal mix. 

Results of the analysis show that building a network of local market outlets could have 
a significant impact on farm revenue. An introduction of a well-established local market and 
selling prices above the commercial commodity market would lead to an increase in farm 
revenues, with net revenues 2.44 times the current situation (Scenario 4 in Table 11).  A 
combined local and wholesale market for vegetables, with no restraints on vegetable 
production, generates revenues 3.63 times the baseline (Scenario 7, Table 11).  The practical 
potentials may fall below this extreme, but moving to an optimal mix of the enterprises not 
seen in the area yields net revenues 1.61 times the baseline (Scenario 2, Table 11). 

Reducing nitrogen and chemical use in “environmentally sensitive” areas (scenario 5) 
reduces crop yield, and some crops would be excluded from those areas.  Under this scenario, 
farm revenues decrease.  However, since there is still adequate acreage in the region for the 
high-value crops on non-restricted land, the regional economic impact of imposing use 
constraints on environmentally sensitive areas turns out to be minimal.  Scenario 5 in Table 
11 shows the results, with total revenue only slightly lower than that for scenario 4.  

Finally, there are development policy implications.  Future agriculture should be 
compatible with urban development.  If compact urban growth were going to take place in the 
area, then the optimal enterprise mix would be a combination of traditional crops such as 
soybeans, corn and wheat with vegetable crops such as collards, tomato and pumpkins, and 
service activities such as horse operations for recreation. If an urban sprawl were the future of 
the area, then corn, soybeans and wheat would be limited in acreage.  Vegetables and other 
intensive crops would be more appropriate in this situation, supplemented with service-type 
agricultural activities.  The status of the agricultural sector would be to supplement the 
income of families living in the area and to maintain an open space, free from development.  
In such situations, tax relief or other incentives for farmers would be appropriate. 
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Study Findings And Recommendations 

The Current Situation 

The first phase of this study reviewed a broad range of issues associated with 
agricultural practices in both Chesapeake and Virginia Beach.  Issues examined included a 
scan of agricultural practices and enterprises common to each locality.  In addition, soil, 
hydrologic and topographical information germane to agricultural practices in each city were 
also collected and analyzed.  Economic variables, such as land values and agricultural 
production costs, were also reviewed.  Finally, local land use and zoning policies addressing 
agriculture were reviewed and studied.   

Highlights from the study’s initial phase included the following points: 

1. At the close of the twentieth century, a diverse and economically viable agricultural 
enterprise is present in both Chesapeake and Virginia Beach. 

2. Due to a favorable climate, an extended growing season, and high quality soils, the 
agricultural enterprises in both Chesapeake and Virginia Beach are among the most 
productive statewide. 

3. Several agricultural properties in each city, due to nearby development pressures and 
the reality that selected farmers are near retirement age, face immediate challenges 
from a land use perspective. 

4. A delicate hydrologic balance is present in each city due to the presence of extensive 
surface water resources in the area, as well as a high water table. 

5. The Virginia Beach comprehensive plan features policy statements and planning 
principles designed to sustain agriculture as a land use. 

6. The Chesapeake comprehensive plan, though supportive of agriculture, does not 
feature a cohesive strategy the city can easily use to sustain agriculture as a land use.  
(It is important to note, however, that the Chesapeake plan is being updated). 

7. The zoning and subdivision ordinances in each city feature specific strengths and 
innovative strategies focused on agriculture.  Despite these attributes, the ordinances 
do not provide guidance relative to where development should occur in relation to soil 
characteristics, hydrological features, and existing agricultural land uses. 

8. Both Chesapeake and Virginia Beach, through the respective comprehensive plans, 
place a high priority on sustaining the rural character which is present in each locality.   

The issues identified in the first phase of this study helped frame the research 
questions addressed in the second part of the study.  Among these questions were the 
following: 

1. Can agriculture be sustained as an economically viable enterprise in the Chesapeake 
and Virginia Beach of tomorrow? 
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2. What crop or mix of crops can farmers produce to mitigate the financial appeal of non-
agricultural development? 

3. Can agriculture be sustained as an environmentally friendly enterprise considering the 
study areas' soil, hydrologic, and topographic characteristics? 

4. To what extent will enhanced setback provisions and/or wider buffer strips affect 
water quality and agricultural run-off in the study area? 

5. To what extent will enhanced setback provisions (from waterways) and/or wider 
buffer strips affect the economic return enjoyed by farmers in the study area? 

6. What mix of planning and zoning policies will be needed if agriculture is to remain a 
viable land use in the Chesapeake and Virginia Beach of tomorrow? 

7. Will the character of agriculture, from a commodity and land use perspective, need to 
change in the Chesapeake and Virginia Beach of tomorrow? 

Analysis of Alternatives 

To address the economic and environmental issues dominating the second phase of the 
study, the consulting team developed a computer-based analytical model designed to measure 
selected farm enterprises and commodity combinations from a competitiveness and 
profitability perspective.  The model was also configured to measure the impact that selected 
environmental protection actions, such as extended buffer strips, would have on the economic 
returns predicted for the study area. 

The model produced several key results: 

1. The ability of farmers to successfully raise a variety of crops and commodities, 
considering the study areas natural attributes, is a given. 

2. The ability of farmers to generate a positive rate of return controlling for a wide-range 
of crops and commodities is reasonably sound throughout the study area. 

3. The ability of farmers to generate a positive rate of return controlling for selected 
setback provisions and production costs is reasonably sound throughout the study area. 

4. The ability of farmers in the study area to generate a positive rate of return through 
monocropping (the practice of raising just one or two crops exclusively), though 
possible, would involve substantial risk. 

The model also produced a few warning signs.  Chief among them were the following 
three points: 

1. Monocropping would not be in the best interest of the study areas due to the sizeable 
cost constraints that would accompany the transition from a broad commodity mix to 
just one or two commodities. 

2. The decision to pursue a monocrop strategy would generate additional costs in the 
form of processing and distribution facilities to package and ship the product(s) being 
grown exclusively in the study area.  This assumes, of course, that a market exists for 
the product and the market is secure. 
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3. Despite a favorable climate and productive soils, no mix of commodities will 
guarantee selected farmers throughout the study area a rate of return equal to what 
they would receive if they choose to sell their land for development.  Stated another 
way, there is no “silver bullet” crop available to those farmers who are faced with 
immediate non-agricultural development pressures.   

It is important to note that the situation described above does not apply to every parcel 
of farmland located in the study area.  The agricultural properties at greatest risk are those 
adjacent to non-agricultural development, as well as areas featuring public improvements 
such as water and/or sewer lines and improved roads.    

Strategic Issues Affecting the Future of Agriculture 

Lee Iacocca, viewed by many as an icon of American business, has long maintained 
that a business must feature three things if it hopes to be successful.  The three things are 
people, product and profit.  Iacocca also suggests that focusing on profit alone will not result 
in long-term success.  In his view, profit will always be a function of successfully matching 
people with a quality product.   

A similar mindset will help determine the future of agriculture in the study area.  The 
strategic issues of importance are people, property, product, profit and policy.  Each issue will 
be discussed separately in advance of presenting a blueprint for action. 

PEOPLE 

The future of agriculture in Chesapeake and Virginia Beach is inexorably linked to 
people.  Agriculture cannot hope to prosper without people.  People perform two vital 
functions in this regard.  In the first instance, some people must choose to become farmers 
and must commit to growing food and fiber.  In the second instance people, in their role as 
consumers, must be willing to purchase the products grown by farmers.  This cycle of 
production followed by consumption is the foundation or bedrock underpinning agriculture’s 
viability as both a practice and as an industry.   

Several "people issues" face the study area.  The first involves those actively engaged 
in farming.  The average age of farmers in the study area is approximately 58.  Thus, it is 
reasonable to speculate that a significant percentage of the farmers currently employed in 
agriculture may decide to retire from farming within the next ten years.  When this happens, it 
will be critical that new people are ready to take their place.  Without succession, the future of 
farming in the study area is questionable. 

Another "people issue" of significance involves the reality that the combined 
population of Chesapeake and Virginia Beach has nearly doubled since 1980.  This event  
fueled the demand for new housing, job creation and the concomitant development of new 
schools, parks, and roads to serve the new population.  One byproduct of the population gain 
has been a rise in property values.  In selected parts of the study area the increase in property 
values, as noted previously, has caused some agriculturalists to abandon farming altogether.  
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Unless the growth tide is stemmed or mitigated, it is likely more farmers will find themselves 
in the fiscal vice-grip associated with growth and escalating land values.   

As is sometimes the case, the reverse side of the growth coin features some positives 
the agricultural community in both Chesapeake and Virginia Beach might find advantageous.  
For example, more than 600,000 people currently live in the two cities.  Another 350,000 
people live in the cities of Norfolk, Portsmouth and Suffolk.  Thus, nearly one million people 
reside in southside Hampton Roads.  From a market perspective, this is a substantial 
population base.  The possibilities for direct marketing locally grown food and fiber, for 
example, are extraordinary.   

PROPERTY 

It is important to realize that agriculture, at its core, is a manufacturing process that 
involves land.  For example, to produce a crop the farmer must till the soil, plant and care for 
the crop through the maturation cycle, and then harvest the crop.  This sequence is repeated 
annually and it applies to much of the food and fiber industry. 

For the agricultural manufacturing process to work, land must be available.  At 
present, some 60,000 acres are devoted to agriculture and open space uses in the study area.  
In fact, agriculture is the largest land use classification in both Chesapeake and Virginia 
Beach.  Farmers either own and/or rent most of the private land in each city.  Thus, in one 
sense, the future of agriculture is in the hands of those who are working on the land today. 

Another significant property factor involves the scope and focus of the comprehensive 
plan in each locality, as well as the development standards contained in each city’s zoning and 
subdivision ordinances.  If agriculture is to have a future in the study area, land must be set 
aside for the agricultural enterprise. 

In addition to designating on a land use map where agriculture is to be the dominant 
land use, it will be important that each locality capture in words the reason and purpose for 
agriculture in each community.  This narrative should appear in the comprehensive plan as 
well as the relevant zoning and subdivision development codes. In like fashion, attention must 
be given to minimizing the potential conflict involving agricultural and non-agricultural uses 
in close proximity to one another. 

PRODUCT 

The agronomic resources present in the study area are capable of producing a wide 
range of crops and commodities.  Traditional field crops such as corn, soybeans and wheat 
have been planted and harvested for generations throughout the study area.  Specialty crops 
including a diverse mix of fruits and vegetables have also been produced with much success. 

For the future, it is anticipated that the market for the traditional field crops, which 
occupy large acreage, yet are not labor intensive, will continue.  The market for fruits and 
vegetables also appears sound.  Other agricultural products that could do well in the study 
area include an expansion of the horse industry.  “Agritainment”, which runs the gamut from 
dude ranches to working farms, holds some promise as an agricultural revenue generator. 
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A particularly promising product idea involves the design and development of a 
network of direct local markets through which farmers would sell locally produced fruits, 
vegetables, and other commodities.  In fact, the economic model developed in support of this 
project suggests that farmers could expect to double and possibly triple their net revenue if 
they sold their foodstuffs through a direct market network.  The gain in farmer net return 
would be a function of the higher prices consumers would be willing to pay for locally grown 
food. 

Two factors help substantiate this conclusion.  First, according to the relevant 
literature, American consumers have displayed a willingness to pay higher prices for 
homegrown crops and commodities.  To test whether this willingness is present in the study 
area, the Department of Agricultural and Applied Economics at Virginia Tech distributed a 
survey to randomly selected households in each locality.  The survey respondents, by a 
sizeable majority, indicated they would be willing to purchase locally grown foodstuffs 
despite the possibility of higher prices.  Product freshness, resulting in better taste and higher 
nutritional value, would justify paying more compared to grocery store prices.  Results of the 
survey are summarized in Appendix C. 

The second reason the model suggests farmer revenues would increase involves the 
sheer number of potential customers residing in the study area.  With nearly one million total 
residents in southside Hampton Roads, the odds are favorable that a portion of the total 
population would purchase locally produced fruits, vegetables and crops if they were 
available and the venues were conveniently located in relation to the population being served. 

PROFIT 

It is self-evident that profit will play a central role in determining the future of 
agriculture in the study area.  Nevertheless, a fundamental assumption worth stating involves 
the reality that farmers who fail to make money will display a greater propensity to abandon 
agriculture compared to farmers who generate a profit.  If agriculture is to survive as a 
business the ability to realize a profit cannot be casually dismissed. 

Profit can also be measured in terms of cost savings.  For example, studies have shown 
that land used for agriculture, forestry and open space require fewer local government 
services compared to land used for residential, commercial and industrial purposes.  As such, 
the revenues that accrue from agricultural tax levies generally exceed the actual cost a locality 
must pay to provide services to properties being used for agricultural purposes.  In other 
words, local governments make money off land zoned for agriculture.  The same cannot be 
said for residentially zoned property in growing communities.  In those situations, localities 
are spending more to provide basic services than citizens are paying in taxes. 

Profit can also be described from an aesthetic perspective.  In addition to supplying 
food, farms provide environmental and sociocultural benefits.  A visually pleasing landscape, 
clean air, clean water and healthy ecosystems are some of the positive attributes farming 
supplies to a community or region.  It can be the choice of the community to ‘purchase’ this 
landscape character by providing a payment to the farmer to maintain that land use. 
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POLICY 

Deciding how to address and coordinate the various issues associated with the future 
of agriculture in the study area will be a function of policy and policy formation.  Key 
questions in search of answers include the following: 

• What type of agricultural land should be protected? 
• How much agricultural land should be protected? 
• What should agricultural land look like in the future? 
• What mix of techniques, strategies and policies will be required to assure the 

future viability of agriculture in the study area? 
• How will non-agricultural uses be managed in agricultural areas? 
• What supports or incentives, if any, will be required to sustain agriculture in the 

study area? 
• Should the study area localities collaborate in developing a unified strategy for 

agriculture? 
• Should nearby communities (Norfolk, Portsmouth and Suffolk) have a stake or 

interest in the future of agriculture in the study area? 
• What type of governance/guidance structure will be needed to sustain agriculture 

in the study area? 

It is fair to say that the cities of Chesapeake and Virginia Beach have addressed some 
of the policy questions listed above through their respective comprehensive plans and zoning 
ordinances.  It is also fair to point out that several of the policy questions have not and are not 
being addressed by either locality.  Thus, one challenge facing the study area involves 
identifying all relevant questions germane to the future of agriculture and discussing each 
fully and completely. 

To assist in this matter, the consulting team developed an opinion survey designed to 
measure the economic, cultural and land use difference agriculture is making in the study 
area.  The survey also sought information regarding what role agriculture should play in the 
future and what tools, techniques and policies will be needed to sustain agriculture in the 
future.  

The survey was sent to all members of the Chesapeake City Council, the city planning 
commission, the city’s agricultural advisory committee, as well as 20 farmers randomly 
selected from a list supplied by the Chesapeake Extension Office.  The city of Virginia Beach, 
upon reflection, declined to participate in the survey process.  This action was attributable, in 
part, to the thorough and probing analysis the city had engaged in while updating their 
comprehensive plan. 

A total of 47 surveys were distributed in Chesapeake.  Eleven completed instruments 
were returned, producing a 23.4 percent response rate.  A response rate of 20 percent is 
considered good for mailed questionnaires.  A summary of the questions and responses can be 
found in Appendix D. 

The Chesapeake survey revealed some interesting insights/highlights including the 
following points: 
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1. Agriculture is valued more highly for its aesthetic, cultural and quality of life 
attributes than its economic impact. 

2. A viable agricultural industry will help maintain southern Chesapeake’s natural 
environment and rural character better than non-agricultural development. 

3. Water and sewer lines and new roads should not be built in southern Chesapeake 
because they would encourage greater residential and commercial development. 

4. Agriculture should continue to be the dominant land use in southern Chesapeake over 
the next 20 years. 

5. Selected non-agricultural land uses should be permitted in southern Chesapeake, but 
restricted to certain areas.  In addition, the survey respondents stated that non-
agricultural uses, when permitted, should be clustered in a village or hamlet style of 
development. 

6. Chesapeake’s rural character and farming industry, according to the survey 
respondents, can be sustained if new growth is directed to areas served by central 
water and sewer services and non-agricultural development is managed through strict 
land use and design controls. 

7. Zoning based on soil productivity, a true agricultural protection zone, agricultural and 
forestal districting, and rural zoning featuring density bonuses were endorsed by a 
majority of the survey respondents as planning tools to be used to maintain agriculture 
as a land use. 

8. Refinement of a greenhouse industry for vegetables and produce, a network of direct 
markets to sell locally produced foodstuffs, aquaculture, a greenhouse industry for 
plants and flowers and expansion of the horse industry were endorsed by a majority of 
the survey respondents as strategies to be used to sustain agriculture as a viable 
enterprise.  

9. The idea of establishing a network of direct marketing outlets to be used by farmers to 
sell locally produced goods was endorsed by a majority of respondents. 

10. Majority support was voiced for the idea of creating a purchase of development rights 
(PDR) program in Chesapeake. 

A Blueprint for Action 

Agriculture is at an important crossroads as Chesapeake and Virginia Beach enter the 
21st century.  Despite the numerous contributions farming, forestry and open space uses have 
and continue to make to the local economies of both cities, the Commonwealth’s oldest 
industry faces an uncertain future in the study area.   

The challenges besetting agriculture are varied and numerous.  They range, as noted in 
this study, from an aging workforce to the allure of instant riches for those who abandon 
farming in favor of non-agricultural development.  The winds of change, as they always have, 
are blowing hard against agriculture. 
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Looking to the future, if agriculture is to remain a vital and important component of 
the economic and land use mosaic found throughout the study area, specific actions and steps 
will be required.  Three factors loom large in this regard and must be addressed in a forthright 
and deliberate manner.  The overriding issues, in the consulting team’s estimation, are as 
follows: 

• First, agriculture must be economically sound and farmers must be able to realize a 
return on investment. 

• Second, land use policies must be in place which direct growth away from (and even 
actively preserve) land that is well suited for agricultural use and that is important for 
preserving the rural character of the southern watersheds. 

• Third, development standards must be in place which will influence the placement and 
appearance of non-agricultural land uses in predominantly agricultural areas. 

In order to meet this challenge, a synergistic and multi-faceted approach will be 
required.  The wish that a single strategy might resolve the questions being posed is not 
realistic.  The selection, design and implementation of a strategy capable of securing a future 
for agriculture in the study area must, by necessity, reflect the issues, needs and nuances 
unique to the area and to each city. 

Keeping Agriculture Economically Viable 

This objective will require action on two fronts.  First, high quality land must be 
available for farmers and farming.  Second, the scope of the agricultural enterprise, as defined 
by the mix of crops and commodities being produced, must be diverse as well as market 
sensitive.  Each point will be discussed separately. 

Land for Farming.  The cultivation of food and fiber continues to rely on arable and 
fertile soil.  Given the intense competition for land in the study area and the projected new 
growth for the area, action must be taken to secure farmland.  Given the uniformity of current 
agricultural land in terms of crop productivity, other factors become more critical than soil 
quality.  The amount and location of agricultural land important to maintain and define the 
“rural character” of the area may be one determining factor.   

A state run program in Maryland called the Future Harvest Project identifies a series 
of variables considered to be the most important assets of farmland.  The assets, in turn, are 
used to determine what farmland resources should be protected.  The assets identified in the 
Maryland program are:  soil quality;  the environmental, cultural and historic features on the 
land; the number of endangered species, and species habitats on the land; amount of 
development pressure the land is experiencing; and the market value of agricultural products 
raised on the land 

What is necessary is that the community prioritize and value the factors that it wants to 
consider in identifying land to be preserved for agriculture.  The GIS data compiled by or 
available to the HRPDC and the cities provides a basis for doing such an analysis.  The data 
assembled by the overall SWAMP project includes soil productivity, protected areas, 
endangered species, environmentally sensitive areas, land ‘value’ as related to specific crops, 
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existing and planned development, infrastructure to support development.  As discussed 
earlier, soil quality and productivity is not a highly discriminating factor for this region, thus 
other factors would be more important. 

Market Responsive Agriculture.  As noted in the study, a tremendous opportunity is 
present in the study area for the development of a direct marketing program for locally grown 
farm products.  The mix of soils, climate and nearly one million people living in the area 
provides an outstanding recipe for success.  By balancing the market demand with 
introduction of new crops some diversification is reasonable.  A stable supply is needed to 
support and maintain the growth of the market.  Additional opportunities may exist in 
greenhouse crops, nurseries, and speciality products.  The objective would be to generate 
enough foodstuffs to respond to consumer demand for fresh, locally grown food and fiber. 

Strong consideration should also be given to expanding the horse industry in the study 
area.  This industry is stable and can be quite profitable.  The market for agritainment may 
also be an opening.  With nearly one million residents and a high volume of tourists visiting 
the area, working farms and dude ranches represent a viable alternative some farming 
enterprises in the study area might wish to pursue. 

Community supported agriculture (CSA) is another marketing model that can help 
farmers compete economically by reducing some of the risk associated with the industry.  
Through a CSA program farmers sell shares of their harvest to subscribers at the beginning of 
the year.  The share is paid up front to the farmer thereby eliminating the risk associated with 
price.  Purchased shares allow the consumer to get a portion of the harvest every week during 
the growing season.  The program works well because it reduces the risk for farmers, while 
providing consumers with high-quality farm products at a reasonable price. 

Supportive Infrastructure.  Farmers must be able to realize a return on investment if 
they expect to make a living.  Thus, it is essential that the agricultural economy in both cities 
remain sound and profitable.  To influence this objective, strong consideration should be 
given, to the idea of creating an agricultural development authority in each city.  (It is likely 
Virginia Beach’s Department of Agriculture could accommodate this function.  Chesapeake 
would need to establish an authority). 

The mission of the authority would be the refinement of a strategy the agricultural 
community could follow to maximize their return on investment.  Implementation of the 
agricultural model discussed earlier in this report would be a responsibility of the authority. 

Another responsibility assigned to the authority would be the establishment of a 
network of farmer markets throughout the two cities.  The markets would provide farmers 
with a ready venue to sell fresh grown crops and commodities. 

If established, the agricultural authority should be empowered with the authority to 
float bonds and generate revenue much like a housing and redevelopment authority.  A 
governance board and director would be necessitated, as would authority bylaws and rules of 
incorporation. 

Rather than operating two authority’s, strong consideration should be given to the idea 
of establishing a regional agricultural development authority.  This would avoid duplication of 
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services and would help ensure that both cities work in tandem to secure the continued 
viability of agriculture. 

The idea of a regional authority is not without reason or justification.  As noted 
elsewhere in this report, the soil classifications, the environmental constraints, the commodity 
mix, indeed, the general nature of the agricultural enterprise in Chesapeake and Virginia 
Beach, compliment rather than conflict with each other.  Accordingly, effort should be 
expended to create Virginia’s first regional (interjurisdictional) agricultural development 
authority. 

Keeping Agriculture as a Land Use 

If agriculture hopes to prosper in the study area, specific actions will need to be taken 
to ensure that future growth is directed away from land suited to grow and raise farm 
products.  A solid land use plan accompanied by a modern and comprehensive set of zoning, 
subdivision, and design regulations must be viewed as essential. 

As noted earlier in this report, both Chesapeake and Virginia Beach can point with 
pride to selected actions each have taken with respect to planning and zoning matters 
affecting agriculture.  The strengths, as well as weaknesses, present in each cities 
compendium of planning resources has been documented.  However, there are additional 
actions that could be of value in the study area, and these are outlined below. 

A Right to Farm Declaration.  Right to farm laws are a state policy assertion that 
agriculture is a bonafide enterprise which cannot be arbitrarily dismissed or denied the right to 
exist.  Virginia has a “right to farm” law that applies to the study area.  Consideration should 
be given to developing a local right to farm declaration and having it adopted by the 
respective city councils.  This statement could underscore the economic and aesthetic value 
each locality attaches to agriculture.   

Agricultural Protection Zoning (APZ).  APZ ordinances are used by many different 
localities across the nation, as well as in Virginia.  The APZ helps stabilize the agricultural 
base in a community by designating where farming will be the primary land use.  The APZ’s 
are also used to discourage and disallow non-agricultural land uses in farming areas. 

APZ ordinances can also be written to effectively prohibit any land uses judged to be 
incompatible with farming.  The APZ ordinance can also be used to restrict the density of 
residential development in agricultural zones.  Decisions relative to permitted densities must 
be made.  If the goal is to protect the best of the best land, permitted densities should not 
exceed one unit per 20 or 25 acres.  On land not considered essential for agricultural purposes 
the density provision is usually relaxed to a degree. 

Consideration should also be given to where non-agricultural development will locate 
on the land.  The APZ could address this concern.  Many localities include a cluster provision 
for this design pattern. 

Finally, it is important to note that the APZ can feature multiple objectives and/or 
formats.  Sliding scale zoning, as used in Clarke County, Virginia, is one example.  This style 
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of zoning concentrates development by placing different restrictions on land depending on the 
size of the parcel.  As the parcel size increases, the number of dwelling units allowed in 
relation to the total area decreases.  Soil suitability zoning is another adaptation.  This style of 
zoning restricts non-agricultural development according to the soil classification.  The better 
the soil the more non-agricultural uses are restricted. 

Agricultural and Forestal Districts.  These districts are voluntary conservation 
measures authorized by the Commonwealth.  They are, in essence, a contract between the 
local government and property owners spelling out that no new, non-agricultural uses will be 
permitted for a specified time. 

As practiced in Virginia, property owners in agricultural, forestal, horticulture or open 
space districts commit to keeping their land in the referenced activity for a term of between 
four and ten years.  In return, the locality must recognize the district in its planning and 
zoning actions. 

As used in Virginia, the AFD does have an impact on maintaining land for agriculture.  
Affixed to both the land use map and the zoning map, the district effectively declares the area 
is reserved for farming and is off-limits for development.  This assurance carries a high 
degree of certainty, thereby strengthening the farming effort.  There are also financial benefits 
for the affected property owners. 

Purchase of Development Rights (PDR).   Purchase of development rights programs 
pay landowners for restricting the future use of their land.  After selling an easement, the 
landowner retains all other rights of ownership, including the right to farm the land.  Virginia 
Beach has used the PDR concept to pay for easements over prime farm and forestland through 
its Agricultural Reserve Program.  Chesapeake is considering the program.  According to 
estimates provided by Virginia Beach, the PDR program has cost the city less than half the 
capital expenses that would be required if land were built out at current zoning.   

Conservation Easements.  A conservation easement is a legal agreement between a 
landowner and a land trust that limits uses of land to protect its conservation value.  The 
easement allows the landowner to continue to own and use the land, to sell it or pass it on to 
heirs.  Most easements restrict uses that would harm natural, scenic or historic resources while 
continuing to allow traditional uses such as farming and forestry.  Easements have grown in 
popularity and are being used by many landowners to protect riparian rights, natural areas, 
historic sites in addition to farms and forests. 

Easements are typically drafted by the property owner and reflect the property owner’s 
wishes.  For example, a farm easement might specify the type of agricultural enterprise that 
will be allowed.  Building improvements, future property platting and the like can be 
included.  Benefits associated with easements include the following points: 

1. They are permanent and extend into perpetuity. 

2. Land under an easement remains private property.  Land under easement is not public 
land.  The land is protected from trespass just as any other private property. 
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3. Each easement is unique.  Each is drawn to satisfy the landowner’s needs.  Some 
prohibit non-agricultural development, while others reserve the right to subdivide and 
sell selected parcels for financial reasons or for family members.   

4. Easements lower taxes.  Easements reduce federal and state income taxes, estate taxes 
and capital gains taxes.  The federal tax code views the conservation easement as a 
donation equal to a charitable contribution, the value of which is tax deductible. 

Land Trusts.  Land trusts are local, regional or statewide organizations involved in 
protecting important land resources for public benefit.  In all respects they are the equivalent 
of a conservation easement.  In 1997, Virginia established the Open Space Preservation Trust 
Fund to help landowners with the legal and appraisal costs of donated easements. The fund 
can also be used to purchase easements. 

Growth Capacity Report.  Growth, like death and taxes, is a given.  The study area 
boasts an impressive quality of life which will result in more people choosing to live in the 
area.  To plan for this eventuality, both cities should consider working together to create a 
growth capacity report that would include the results of the strategic farmland mapping 
exercise.  The report would allow both localities to put a plan in place to protect land 
considered strategic or essential for agricultural uses.  Upon comparing expected future 
population gains with the critical lands map, decisions can be made relative to where future 
growth should be encouraged, where future growth should be discouraged, and where future 
growth would be permissible assuming infrastructure and acceptable development standards 
were in place. 

Voluntary Collaborative Planning.  A final planning related recommendation would be 
that both cities work collaboratively on the question of planning the future of agriculture in 
the study area.  Due to a near uniform pattern of natural characteristics in the southern half of 
both localities, the opportunity for strategies and approaches which transcend political 
boundaries is appealing, as well as permissible under the Virginia code. 

Possible joint actions could include the following: 1) common planning, zoning and 
subdivision regulations applying to agricultural properties; 2) a unified development standard 
affecting density, building location, and design standards; 3) a joint advisory planning 
commission charged with advising the respective city planning commissions and city councils 
on matters involving agriculture; and, 4) the creation of a regional agricultural development 
authority or district.  The authority could be empowered with a broad range of duties and 
powers.  The authority could also be structured to organize, finance and manage the network 
of direct markets discussed earlier in this report, as well as coordinate any conservation 
easement programs deemed advisable for the study area. 

Design Standards for Non-Agricultural Development 

Under the assumption that development rights will be bought for some farms 
throughout the study area, there is then the further consideration of what will be done on those 
acreages and whether the appearance will be one that is attractive to the community.  The 
contracts that essentially compensate for development rights and keep the farms in use will 
typically more than provide acceptable lifestyles for the landowners.  To the extent that this is 
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true, there may be little or no incentive to maintain the farm ground and the fields in an 
attractive and productive-looking use and capacity.  Concern about appearance and how well-
kept the acreage will be prompt reasons to think about strategies to influence the appearance 
of the farms toward an acceptable profile or level of visual quality. 

There are a number of strategies that can be pursued to help ensure that such is the 
case.  There could be tax incentives for production where a tax concession consideration 
might be offered in exchange for some agreed upon level of cultivation and/or maintenance of 
appearance.  There can be efforts to encourage alternative uses of the acreage if appearances 
of an operating farm are maintained.  Hiking trails, farm tours, and other types of socially 
organized or even publicly subsidized efforts to improve quality of life for people in the area 
could be arranged.  There are recreation possibilities, hunting and fishing rights, and a number 
of these types of generally socially attractive and in-demand opportunities that would give 
incentives to maintain the property and would encourage farmers who are living on the land to 
maintain an appearance in keeping with the wishes and preferences of the community at large. 
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Summary 

Competitiveness of Agriculture in the Study Area 

There are excellent resources for production of many alternative crops in the study 
area.  Indeed, acres in these jurisdictions comprise some of the most fertile farmland in the 
Commonwealth.  Having said that, there is no possible way to plan, organize, or manage 
farming operations in these districts that can compete with the marketplace's demand for 
development land.  Land that is worth $5,000, $10,000, and even $15,000 per acre for 
development purposes basically dominates any possible combination of agricultural 
enterprises that could be produced and sold with a profit objective.  There is, in other words, 
no silver bullet that is going to keep agriculture in the area competitive with the returns that 
those farmers can realize by selling their land for development.   

Recognizing the reality of the development demands, there is still substantial 
improvement that can be made compared to the baseline position.  The analysis shows 
significant increase in revenue as returns to fixed investment and management by organizing 
in a more nearly optimal fashion the same enterprises that are being produced in the area.  But 
for the farming enterprise to make a significant contribution to revenue streams for the 
farmers in the area, significant changes in what has been grown and sold are needed.  If the 
idea of establishing and developing local markets is one that is pursued, there is substantial 
room to triple or even quadruple net revenues in the district by allowing relatively small parts 
of the acreage to move to producing vegetables, fruits, and other foodstuffs and crops to be 
sold through local outlets.  The primary reason for improvement in the net revenue stream 
when these alternative enterprises are considered is the higher price that is anticipated because 
of locally available and fresh product.  Moving to the optimal enterprise combination will 
suggest that in the future we will see in the area significant high-value crops being grown for 
the local market, some additional acreage in some of these vegetables and fruits being grown 
for the broader and lower-priced commercial market in general, but still a substantial part of 
the farm acreage being occupied by traditional widely grown field crops such as corn, 
soybeans, wheat, and other traditional crops.   

What Agriculture Will Look Like 

Based on the significant acreage currently in agricultural production, it is unrealistic to 
expect that any new and high-value crop or enterprise will occupy more than a relatively 
small percentage of the land in cultivation.  This limitation will come from either 1) the lack 
of significant local outlet opportunities in the current setting or 2) the limits that even local 
market outlets will reach if you approach saturation of the part of the consumer base that is 
interested in these new foodstuffs and products.  This means a substantial part of the acreage 
will continue to be occupied by large acreage, less labor-intensive crops, such as the broad 
field crops like corn, wheat, and soybeans.  To change that later scenario would require 
consideration of a substantial investment in efforts to bring processors into the region.  For 
example, a processor that comes in and takes advantage of a new variety of wheat that has 
superior milling qualities would need a substantial and reliable production of wheat in the 
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area near to and around the facility.  It would be a difficult task for the jurisdictions in this 
area to bring such a large-scale processing facility to the region.  There would be no interest 
unless there was a commitment on the part of a substantial number of farmers in the region to 
produce a crop that is needed by the particular high-value processing procedures, and those 
commitments may be difficult to secure.  Many of the farmers in the region are moving 
toward retirement age, and any type of contract relationship may or may not be passed on to 
their successor in terms of management of the farm acreage.  It would likely also be necessary 
to subsidize with incentives, tax breaks, and other considerations to entice a large national and 
multinational company to locate a processing facility in the region.  While this strategy is one 
that can be considered, it is not one that is viewed as having a great deal of potential for 
stabilizing land in agricultural production in the study area.   

Under the assumption that development rights will be bought for the farms, there is 
then the further consideration of what will be done on those acreages and whether the 
appearance will be one that is attractive to the community.  The contracts that essentially 
compensate for development rights and keep the farms in farm use will typically more than 
provide acceptable lifestyles for the landowners.  To the extent that this is true, there may be 
little or no incentive to maintain the farm ground and the fields in an attractive and 
productive-looking use and capacity.  Concern about appearance and how well-kept the 
acreage will be prompts reasons to think about strategies to influence the appearance of the 
farms toward an acceptable profile or level of visual quality. 

Expanding Local Market Opportunities 

The introduction of direct local marketing opportunities has the potential to 
significantly increase the net income from agricultural production in the region.  Providing a 
contractually based or direct marketing outlets for vegetables, fruits, berries, and other high-
value crops would be, we think, necessary before there can be significant expansion in this 
realm of activity.  The traditional "farmers market" where each producer is required to be on 
the premises and sell their own product or produce will not work.  A new model needs to be 
considered that would involve an attractive and significant building structure on a location 
that allows ready access.  This could be arranged as a cooperative or could be arranged such 
that different producers and farmers could sell through this facility while maintaining their 
farm or production identity.  A properly constructed building organized to facilitate a display 
of product from a number of producers or owners and with high-tech refrigeration and 
holding capacity is the type of facility that we have in mind.  If properly constructed and 
organized, the facility could be maintained by one person who maintains the appearance of 
the facility and monitors and recycles displays.  A second person could assist in maintaining 
the appearance of the displays and manage a checkout register that uses bar coding or some 
appropriate electronic technique to allocate sales to each producer or farmer.  When fresh 
produce is not in season, high-quality fruits and vegetables could be brought in to maintain a 
year-round presence for the facility.  There could be a crafts part of the display, and certainly 
seasonal items around various holiday periods could be featured.  We have survey evidence 
that suggests there is considerable interest in this type of opportunity and this type of access to 
fresh, high-quality product on the part of families in Virginia Beach and in Chesapeake.  This 
strategy of a local market network is critical to the opportunities to maintain farming in the 
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study area and to generate significant contributions to farm family incomes by producing 
product and produce for these local markets.   

Three Critical Factors 

Based on the data, findings and analysis presented in other parts of this study, three 
factors will help determine the future of agriculture in both cities.  In brief, the future of 
agriculture in the southern half of Chesapeake and the southern half of Virginia Beach will 
depend upon factors that are external to the agricultural production enterprises.  These factors 
are:  (1) maintaining the economic viability of agriculture, (2) channeling future growth to 
areas that will not compete with agriculture, and (3) influencing the appearance and character 
of future development that will take place in the southern half of both cities through equitable 
and balanced land use controls and design guidelines.  
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Afterword 

One hundred years ago, nearly 30 million farms doted the American landscape.  
Today, there are fewer than 2 million.  While it is true that much of the decline is attributable 
to technological advances, the change is also the result of extreme competition for land.  This 
competition will remain not only on a national and state basis, but in Chesapeake and Virginia 
Beach as well. 

If agriculture is to thrive in the new millennium in southside Hampton Roads, the 
traditional tools long used to protect agriculture will need to be sharpened.  In addition, new 
tools, new approaches and new strategies must be perfected.  Increasingly, communities view 
agriculture as an important component of economic development that benefits farmers and 
non-farmers alike.  This same opportunity exists in Chesapeake and Virginia Beach. 

In the final analysis, farmland is a productive asset, saving it represents an investment 
for today and tomorrow.  Communities that choose to exercise this discretion must do so 
strategically.  The values guiding their actions must be clear, sharp and well focused.  The 
challenge associated with inventing agricultures for tomorrow in the cities of Chesapeake and 
Virginia Beach will require vision, planning, cooperation, and dedicated political will.  We 
hope this report will guide this important process. 
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Appendix A 
Documentation of the SWAMP Soils Shapefile 

Separate soils shapefiles were provided by the Hampton Roads Planning District 
Commission.  These files originated from local agencies in both Chesapeake and Virginia 
Beach.  The soils attributes accompanying the shapefiles differed from each city.  Addition-
ally, the naming conventions were inconsistent for adjacent soils polygons between the two 
cities.  In order to create a single shapefile covering both cities within the SWAMP watershed, 
it was necessary to correlate the names of those soils which crossed jurisdictional bounds, and 
to create a soils attribute table for each city using a common set of attributes. 

The Chesapeake City Soil Survey was completed in 1959 , while the Virginia Beach 
Soil Survey was completed relatively recently in 1985.  Soil classifications and nomenclature 
have changed in between the completion of these two surveys.  Soil symbols for the older 
Chesapeake survey were a 2-character alphabetic combination, e.g. GA; while the newer 
Virginia Beach survey used the more common form or a number followed by a letter 
indicating slope range, e.g. 16E.   

Some soils occurred uniquely in one city or the other, while other soils occurred in 
both.  Those soils with identical names in both files were assigned the map symbol 
(MUSYM) used by the Virginia Beach soils.  Chesapeake soil polygons along common 
boundaries were matched up with, and renumbered to, an adjacent Virginia Beach soil type.  
All other Chesapeake soils were renumbered uniquely as shown in Table 1.  Where adjacent 
soils could not be matched directly by name, the USDA-NRCS Nontechnical Soils 
Description Reports (provided by Gene Crabtree, Chesapeake USDA-NRCS) were searched 
for specific information that might allow for such a determination to be made.  As a last 
resort, common contiguous shape patterns were used to assign the correlating match. 

Common soils attribute tables were created from data available from the National 
MUIR (Map Unit Interpretation Record) Database of the USDA-NRCS Soil Survey Division, 
accessible on the web at http://www.statlab.iastate.edu/soils/muir/.  The attributes used came 
from the Layers, Comp and Mapunit tables for the individual soil survey areas: Virginia 
Beach (VA810) and Chesapeake (VA550). 

The following Chesapeake soils were missing soils Capability Class (SCLNIRR) 
ratings in the MUIR tables.  The assigned values were determined from the Nontechnical 
Soils Description Reports for Chesapeake, with the exceptions of Ob and Oc, which were 
assigned the same values as Oa.  No values were available for the urban lands Ma and ZZ. 

Soil Type SCLNIRR 
Ea, Eb 3w 
Oa, Ob, Oc 3w 
Kb 3s 
Ta 8 
Mh, Mk, Mm 7w-1 
Wb 7w 
Mn 7w 
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Table 1.  Common numbering system and matching of adjacent soil types 

 Chesapeake Soils   Virginia Beach Soils 
SWSO
ILID 

MUSYM SOILNAME Type 
Match 

Match MUSY
M 

MUNAME 

101 BA bayboro mucky loam 3 EB 1 acredale silt loam 
102 BB bayboro silt loam   2 acredale-urban land complex 
103 BC bertie fine sandy loam   3 augusta loam 
104 BD bertie very fine sandy loam   4 augusta-urban land complex 
105 BG bladen silt loam   5 backbay mucky peat 
106 CA coastal beach   6 beaches 
13 DA dragston fine sandy loam   7 bojac fine sandy loam 

107 DB dragston loamy fine sand   8 chapanoke silt loam 
 DC dragston loam   9 chapanoke-urban land complex 

108 EA elkton silt loam   10 corolla fine sand 
1 EB elkton-othello very fine loam   11 corolla-duckston fine sands 

109 FA fallsington fine sandy loam 3 MK 12 dorovan mucky peat 
110 GA galestown loamy fine sand 1 DA 13 dragston fine sandy loam 
132 GP/ZZ901 gravel pits   14 dragston-urban land complex 
111 KA keyport very fine sandy loam    15 duckston fine sand 
112 KB klej loamy fine sand   16E fripp sand, 2 - 30 % slopes 
113 LA lenoir very fine sandy loam   17 hyde silt loam 
40 MA made land   18 lakehurst variant sand 

34A MB matapeake fine sandy loam  3 WC 19 munden fine sandy loam 
34B MC matapeake fine sandy loam, un    20 munden-urban land complex 
36 MD matapeake very fine sandy loam    21 nawney silt loam 
36 MG matapeake very fine sandy loam    22E newhan fine sand, 2 - 30 % slopes 
21 MH mixed alluvial land   23C newhan-corolla fine sands, 0 – 15% 
12 MK mucky peat   24 nimmo loam 
26 MM mucky peat, over loam   25 nimmo-urban land complex 

114 MN mucky peat, over sand 2 MM 26 pamlico mucky peat, ponded 
115 OA othello loam   27 pamlico-lakehurst variant complex 
116 OB othello very fine sandy loam   28 pocaty peat 
117 OC othello-fallsington fsl 1,2 PC,WB 29 portsmouth loam 
118 PA pasquotank very fine sandy loam    30 psamments 
119 PB pocomoke fine sandy loam   31 psamments-urban land complex 
29 PC portsmouth loam   32 rappahannock mucky peat, saline 

120 PD portsmouth mucky loam   33E rumford fine sandy loam, 6 - 35 % 
121 SA sassafras fine sandy loam 2 MB 34A state loam, 2 - 6 % slopes 
122 SB sassafras fine sandy loam, un 2 MC 34B state loam, 0 - 2 % slopes 
123 SC sassafras loamy fine sand   35 state-urban land complex 
124 SD sassafras loamy fine sand, un 2,2 MD,MG 36 tetotum loam 
125 SG sassafras loamy fine sand   37 tetotum-urban land complex 
126 SH sassafras sandy loam   38 tomotley loam 
127 TA tidal marsh   39 tomotley-urban land complex 
128 WA weeksville silt loam 2 MA 40 udorthents, loamy 
29 WB wet soils   41 udorthents-urban land complex 
19 WC woodstown fine sandy loam   42 urban land 

129 WD woodstown fine sandy loam, un    water 
130 WG woodstown loamy fine sandy   43 yeopim silt loam 
131 WH woodstown loamy fine sandy, un   44 yeopim-urban land complex 
133 ZZ902 urban and farmsteads     

1 = direct match  
2 = match through Nontechnical soils descriptions 
3 = matched by adjacent polygons at common boundary 
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The unique numbers assigned to each Chesapeake soil type, as shown in Table 1 
above, were then added to the attribute file for the Chesapeake soils.  These common soils 
attribute files were then used to replace the existing soil attribute files for the Chesapeake and 
Virginia Beach soils shapefiles.  These two shapefiles were then merged within ArcView to 
create the soils shapefile for the entire SWAMP area, named sw_soils.shp.   

One additional soils attribute file was created to facilitate some of the economic 
modeling to be performed later in this project.  This file is named “swsmg.dbf”, and can be 
joined to the sw_soils.dbf table using the common field, “swsoil_id”.  This table includes the 
following additional soils attributes: 

• leachndx – a numeric leaching index. 
• smg – soils management group 
• cornpy – potential yield for corn 
• soybpy – potential yield for soybeans 
• wheatpy – potential yield for wheat 
• barlypy – potential yield for barley 

The leaching index was assigned by hydrologic soil group, HSG, for each city 
following Soil Conservation Service guidelines: 

HSG A B C D 
Virginia Beach 17 13 6 6 
Chesapeake 22 17 13 6 

These values were obtained from the Soil Conservation Service Technical Guide, 
1990.  The interpretation of the Leaching Index values is described as follows: 

• LOW – below 2 would probably not contribute to leaching below the root zone. 

• MODERATE – between 2 and 10 may contribute to leaching below the root zone.  
Wise nutrient management should be practiced. 

• HIGH – greater than 10 will contribute to leaching below the root zone.  Nutrient 
management should be intense or soluble nutrients should not be applied.  Consider 
conservation practices that minimize infiltration. 

The soil management groups, SMG, is an attribute of the Virginia Agronomic Land 
Use Evaluation System (VALUES), which indicates the suitability of an individual soil type 
for individual crop enterprises, as well as recommendations for fertilizer and other 
management requirements (Simpson and Hawkins, 1991).  While related to individual soil 
types, SMG is not directly associated with the USDA-NRCS soil capability class. 

A data dictionary for the common attributes within the sw_soils.dbf file are listed in 
Table 2. 
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Table 2.  Data Dictionary¹ for the SWAMP Soils Shapefile (sw_soils.shp) 
FieldName Soil_Attribute Soil_Attribute_Description 
anflobeg Annual Flooding 

Month Begin 
Month in which annual flooding (flooding likely to occur during the 
year) begins in a normal year. 

anflodur Flood Duration Class The duration of annual flooding in a normal year. 
anfloend Annual Flooding 

Month End 
Month in which annual flooding (flooding likely to occur during the 
year) ends in a normal year. 

anflood Annual Flooding 
Frequency 

Descriptive term used to describe the frequency of annual flooding 
(flooding likely to occur during the year) that is likely to occur.  
Frequent (FREQ) - > 50% chance of flooding; Occasional (OCCAS) - 5-
50% chance of flooding; Rare (RARE) - 0-5% chance of flooding. 

clnirr Nonirrigated 
Capability Class 

Nonirrigated Capability Class.  A rating of the soil for nonirrigated 
agricultural use.   The number indicates progressively greater limitations 
and narrower choices for use. 

compkind Kind of Component Code identifying the kind of component of the mapunit. Example: Series 
(S); Family (F); Variant (V); Taxadjunct (T); Taxon above family (G) 
Miscellaneous area (M). 

compname Component Name The name of the component (series, taxonomic unit or miscellaneous 
area) of the mapunit. 

drainage Soil Drainage Class Code identifying the natural drainage condition of the soil and refers to 
the frequency and duration of periods when the soil is free of saturation.  
Example: Well Drained (W); Excessive (E); Moderately Well (MW); 
Poorly (P); Somewhat Excessively (SE); Somewhat Poorly (SP). 

hydgrp Hydrologic Group The hydrologic group for the soil.  Example:  A, A/D. 
hydric Hydric Soil Rating The symbol (Y/N) identifying hydric soils. 
kfact Soil erodibility factor, 

incl. rock fragments 
An erodibility factor which is adjusted for the effect of rock fragments.  

kffact Soil Erodibility 
Factor, rock fragments 
free 

An erodibility factor which quantifies the susceptibility of soil particles 
to detachment and movement by water.  This factor is used in the 
Universal Soil Loss Equation to calculate soil loss by water. 

laydeph Layer Depth The depth to the lower boundary of the soil layer or horizon, expressed 
in inches. 

laydepl Layer Depth Depth to the upper  boundary of the soil layer or horizon, expressed in 
inches. 

muname Mapunit Name Correlated name of the mapunit (recommended name or field name for 
surveys in progress). 

musym Mapunit Symbol The symbol used to identify the soil mapunit on the soil map. 
omh Organic Matter The maximum value for the range in organic matter content of the soil 

layer or horizon, expressed in percent by weight. 
oml Organic Matter The minimum value for the range in organic matter content of the soil 

layer or horizon, expressed in percent by weight. 
permh Permeability Rate The maximum value for the range in permeability rate for the soil layer 

or horizon, expressed as inches/hour. 
perml Permeability Rate The minimum value for the range in permeability rate for the soil layer 

or horizon, expressed as inches/hour. 
phh Soil Reaction (pH) The maximum value for the range in soil reaction (pH) for the soil layer 

or horizon. 
phl Soil Reaction (pH) The minimum value for the range in soil reaction (pH) for the soil layer 

or horizon. 
pndbeg Ponding Begin  Month in which soil surface ponding begins in a normal year. 
pnddeph Ponding Depth The maximum value for the range in depth of surface water ponding on 

the soil. 
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Table 2 continued…  Data Dictionary¹ for the SWAMP Soils Shapefile  
FieldName Soil_Attribute Soil_Attribute_Description 
pnddepl Ponding Depth The minimum value for the range in depth of surface water ponding on the 

soil. 
pnddur Ponding Duration The duration of surface water ponding. 
pndend Ponding End Month in which surface water ponding ends in a normal year. 
primfml Prime Farmland 

Classification 
The prime farmland classification of the mapunit. State codes have been 
developed for some states. 

rockdeph Depth to Bedrock The maximum value for the range in depth to bedrock, expressed in 
inches. 

rockdepl Depth to Bedrock The minimum value for the range in depth to bedrock, expressed in inches. 
s5id Soil Interpretations 

Record Number 
The Soil Interpretations Record (SOI-5) identification number assigned to 
the particular SOI-5.  Example: CO0034. 

sclnirr Nonirrigated 
Capability Subclass 

Nonirrigated Capability Subclass. Concatenation of capability class and 
subclass codes. Eg: class 2 and subclass e are combined and entered as 2E. 

seqnum Sequence Number A number identifing the sequence of components in a mapunit.  The first 
component of a multitaxa mapunit has a seqnum of 1, the second 
component 2, and so on. 

slopeh Soil Slope The maximum value for the range of slope of a soil component within a 
mapunit. 

slopel Slope of Soil The minimum value for the range of slope of a soil component within a 
mapunit. 

soilname Soil Name The name for the series, variant, etc. used to identify the SOI-5. 
surftex Surface Soil Texture  Code for the USDA texture for the surface layer or horizon.  Example: 

Loam (L); Sandy loam (SL).  Also includes terms used to modify texture 
and terms used in lieu of texture. 

texture Soil Texture Class Code for the USDA texture for the specified layer or horizon of the soil.  
Example: Sandy Loam (SL); Loam (L).  Also includes terms used to 
modify texture and terms used in lieu of texture. 

tfact T Factor Soil loss tolerance factor.  The maximum rate of soil erosion that will 
permit a high level of crop production. 

wtbeg Water Table Begins Month in which seasonal water table occurs at the depth specified in a 
normal year. 

wtdeph Water Table Depth Maximum value for the range in depth to the seasonally high water table 
during the months specified. 

wtdepl Water Table Depth Minimum value for the range in depth to the seasonally high water table 
during the months specified. 

wtend Water Table Ends Month in which seasonal water table subsides below the depth specified in 
a normal year. 

wtkind Water Table Kind The type of water table:  Apparent (APPAR); Artesian (ARTES); Perched 
(PERCH).  

¹ Standard USDA-NRCS Soil Survey Definitions 
 
The “acreage” field was created later within ArcView GIS using the Field Calculator on individual 
polygons with the command, [Shape].returnarea / 43,560, which calculates polygon area in square 
feet, and then converts square feet to acres. 
 
Related files:  

• sw_soils.shp, sw_soils.shx, sw_soils.dbf  (collectively known as the ArcView shapefile) 
• swsmg.dbf     additional soils attribute file 

 
Compiled by: 

Gene Yagow 
Dept. of Biological Systems Engineering, Virginia Tech 
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Table 1. Budget for 1 acre Corn, minimum till, expected yield 130 bu (year 2000) 
                                     
Item Unit Quantity(units)        Price ($)         Total ($)
Receipts  bu 130 2.25 292.5
Operating Costs
Preharvest Expenses
Seed bu 0.33 83.00 27.39
Nitrogen lb 175.00 0.24 42.00
Phosphate, Pro-rated lb 45.00 0.25 11.25
Potash, Pro-rated lb 80 0.13 10.40
Spreading, Pro-rated acre 1.00 6.00 6.00
Lime ton 0.50 28.00 14.00
Herbicides acre 1.00 12.55 12.55
Insecticides acre 1.00 7.59 7.59
Repairs acre 1.00 8.14 8.14
Fuel, Oil, Lube acre 1.00 4.53 4.53
Harvest Expenses
Repairs acre 1.00 7.30 7.30
Fuel, Oil, Lube acre 1.00 7.02 7.02
Gas, elec. acre 1.00 14.25 14.25
Interest on 6 month Operating Capital $ 172.42 9.00% 7.76
Crop Insurance 1.00 11.00 11.00
Miscellaneous 1.00 5.00 5.00
Total Operating Costs 196.18
Variable Cost per bu. 1.51
Fixed Cost (Overhead or Ownership)
Labor hour 3.10 6.50 20.15
Production Machinery acre 1.00 12.64 12.64
Harvest Machinery acre 1.00 36.65 36.65
Total Fixed Costs (Excluding Land) 69.44
Total Expenses (Excluding Land) 265.62
Returns (Land and Management) 26.88
Total Cost per bu. (Excluding Land) 2.04

Estimating Cost per Bushel and Cost per Acre with Varying Yields 

Yield per Acre (bu.) Total Cost/bu. Total Cost/acre
150 1.79 268.50
130 2.04 265.20
120 2.20 264.00
110 2.38 261.80

Source: S. G. Sturt III, Extension Agent, Michael Roberts, Extension Agent, Virginia Cooperative 
               Extension, Southeast Farm Management Staff.
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Table 2. Budget for 1 acre Wheat, expected yield 75 bu (year 2000) 
                                     
Item Unit Quantity(units)        Price ($)         Total ($)
Receipts  bu 75 2.78 208.5
Operating Costs
Preharvest Expenses
Seed lb 135 0.18 24.30
Nitrogen lb 125.00 0.24 30.00
Phosphate, Pro-rated lb 45.00 0.25 11.25
Potash, Pro-rated lb 60 0.13 7.80
Spreading, Pro-rated acre 1.00 3.00 3.00
Lime ton 0.30 28.00 8.40
Herbicides acre 1.00 4.30 4.30
Insecticides acre 1.00 1.23 1.23
Fungicides acre 1.00 4.95 4.95
Repairs acre 1.00 15.83 15.83
Fuel, Oil, Lube acre 1.00 7.31 7.31
Harvest Expenses
Repairs acre 1.00 8.29 8.29
Fuel, Oil, Lube acre 1.00 5.52 5.52
Gas, elec.
Interest on 6 month Operating Capital $ 132.18 9.00% 5.95
Miscellaneous 2.00
Total Operating Costs 140.13
Variable Cost per bu. 1.87
Fixed Cost (Overhead or Ownership)
Labor hour 3.05 6.5 19.83
Production Machinery acre 1.00 21.71 21.71
Harvest Machinery acre 1.00 28.44 28.44
Total Fixed Costs (Excluding Land) 69.98
Total Expenses (Excluding Land) 210.10
Returns (Land and Management) -1.60
Total Cost per bu. (Excluding Land) 2.80

Estimating Cost per Bushel and Cost per Acre with Varying Yields 

Yield per Acre (bu.) Total Cost/bu. Total Cost/acre
95 2.27 215.65
75 2.80 210.00
65 3.19 207.35
55 3.73 205.15

Source: S. G. Sturt III, Extension Agent, Michael Roberts, Extension Agent, Virginia Cooperative 
               Extension, Southeast Farm Management Staff.
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Table 3.  Budget for 1 acre Soybeans, expected yield 40 bu (year 2000)
                                                                                    
Item Unit Quantity(units)        Price ($)         Total ($)
Receipts  bu 40 5.41 216.4
Operating Costs
Preharvest Expenses
Seed lb 45 0.2 9
Nitrogen
Phosphate, Pro-rated lb 40 0.25 10.00
Potash, Pro-rated lb 60 0.13 7.80
Spreading, Pro-rated acre 1.00 6.00 6.00
Lime ton 0.33 28.00 9.24
Chem-Nemat. acre 1.00 3.00 3.00
Herbicides acre 1.00 22.74 22.74
Insecticides acre 1.00 4.64 4.64
Repairs acre 1.00 13.6 13.60
Fuel, Oil, Lube acre 1.00 6.28 6.28
Harvest Expenses
Repairs acre 1.00 8.03 8.03
Fuel, Oil, Lube acre 1.00 4.48 4.48
Gas, elec. acre
Interest on 6 month Operating Capital $ 104.81 9.00% 4.72
Miscellaneous 2.00
Total Operating Costs 111.53
Variable Cost per bu. 2.79
Fixed Cost (Overhead or Ownership)
Labor hour 2.68 6.5 17.42
Production Machinery acre 1.00 16.69 16.69
Harvest Machinery acre 1.00 27.94 27.94
Total Fixed Costs (Excluding Land) bu 62.05
Total Expenses (Excluding Land) bu 173.58
Returns (Land and Management) bu 42.82
Total Cost per bu. (Excluding Land) 4.34

Estimating Cost per Bushel and Cost per Acre with Varying Yields 

Yield per Acre (bu.) Total Cost/bu. Total Cost/acre
50 3.56 178.00
40 4.34 173.60
35 4.90 171.50
30 5.64 169.20

Source: S. G. Sturt III, Extension Agent, Michael Roberts, Extension Agent, Virginia Cooperative 
               Extension, Southeast Farm Management Staff.
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Table 4.  Budget for 1 acre Cotton, expected yield 750 lb. (year 2000)

Item Unit Quantity(units)       Price ($)       Total ($)
Receipts lb 750 0.6 450.00
Variable Costs
Seed lb 10 0.88 8.80
Nitrogen lb 65.00 0.24 15.60
Phosphate lb 40 0.25 10.00
Potash lb 120 0.13 15.60
Spreading acre 1.00 6.00 6.00
Lime, Pro-rated ton 0.40 28.00 11.20
Herbicides acre 1.00 24.46 24.46
Insecticides acre 1.00 21.15 21.15
Other chemicals-Pix, Def., Boron 37.23
Repairs 24.66
Fuel, Oil 10.86
Repairs (harvest) 30.88
Fuel, Oil (harvest) 4.17
Ginning* 97.50
Seed Credit** (54.00)
Crop Insurance 9.00
Other*** 13.25
Miscellaneous 15.00
Interest $ 213.81 6% 12.83
Total Variable Costs 314.19
Variable Cost per bu. 0.42
Fixed Cost (Overhead or Ownership)
Labor hour 5.8 6.5 37.70
Production Machinery acre 33.38
Harvest Machinery acre 32.89
Total Fixed Costs (Excluding Land) bu 103.97
Total Expenses (Excluding Land) bu 418.16
Returns (Land and Management) bu 31.84
Total Cost per lb. (Excluding Land) 0.56

* Ginning Cost (11c/lb.) + 0.02/lb. Promotion, Classing, Marketing
** Seed Credit is $105/ton
*** Scouting: $10.00/acre, BWEP: $3.25/acre

Estimating Cost per Pound and Cost per Acre with Varying Yields 

Yield per Acre (lb.) Total Cost/lb. Total Cost/acre
950 0.45 427.50
850 0.50 425.00
750 0.56 418.16
650 0.63 409.50
550 0.74 407.00

Source: S. G. Sturt III, Extension Agent, Michael Roberts, Extension Agent, Virginia Cooperative 
               Extension, Southeast Farm Management Staff.
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Table 5.  Budget for 1 acre Barley, expected yield 80 bu. (1999)

Item Unit Quantity(units) Price ($) Total ($)
Receipts  bu 100.00 2.47 247.00
Operating Costs
Preharvest Expenses
Barley seed bu 2.00 7.02 14.04
Other seed/Inoculant bu 0.00 0.00 0.00
Nitrogen lb 100.00 0.24 24.00
Phosphate lb 50.00 0.24 12.00
Potash lb 50.00 0.15 7.50
Fertilizer Application acre 2.50 5.25 13.13
Lime ton 0.80 25.00 20.00
Herbicides acre 1.00 6.76 6.76
Insecticides acre 1.00 0.00 0.00
Fungicides acre 1.00 0.00 0.00
Chemical Application acre 1.00 5.61 5.61
Fuel, Oil, Lube acre 1.00 4.15 4.15
Repairs acre 1.00 6.59 6.59
Preharvest Labor hour 1.00 6.25 6.25
Cash Rent or Land Cost acre 1.00 0.00 0.00
Crop Insurance 0.00
Interest on 6 month Operating Capital $ 105.99 9% 4.77
Harvest Expenses
Fuel, Oil, Lube acre 1.00 1.54 1.54
Repairs acre 1.00 3.98 3.98
Harvest Labor hour 0.29 6.25 1.81
Hauling bu 100.00 0.15 15.00
Storage bu 100.00 0.00 0.00
Drying bu 100.00 0.00 0.00
Total Variable Costs 147.13
Variable Cost per bu. (except  Mgmt.) 1.47
Fixed Costs (New Mach. & Equip.) 110.24
Total Costs 257.37
Total Cost per bu. (except  Mgmt.) 2.57

Yield per Acre (bu.) Total Cost/bu. Total Cost/acre
100 2.57 257.37
88 2.84 250.11
38 5.79 219.88

Source:  Virginia Cooperative Extension, Farm Management Staff
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Table 6. Budget for 1 ac. Stringweave Tomatoes, expected yield 2500 (25#) boxes (1998).

Yield INCOME at Price/Box of: COST per Box ***
(boxes/acre) $4.00 $6.00 $8.00 Operating Total

2000 $8,000 $12,000 $16,000 3.11 4.26
2500 $10,000 $15,000 $20,000 2.92 4.09
3000 $12,000 $18,000 $24,000 2.79 3.98

VARIABLE COSTS: UNIT TOTAL
QUANTITY COST Units COST

2 $9.00 /BU $18.00 (*)
  PLANTS 4000 $0.05 /PLT $200.00

140 $0.34 /LB $47.60
     P 200 $0.32 /LB $64.00
     K 200 $0.17 /LB $34.00

0.5 $20.00 /TON $10.00

  HERBICIDES
1 $30.78 /LB $30.78
4 $8.99 /LB $35.96

6 $7.19 /LB $43.14

2.5 $66.34 /GAL $165.85
7 $16.04 /LB $112.28

2500 $0.85 /BOX $2,125.00 (*)
290 $0.50 /EA $145.00
100 $0.60 /LB $60.00

4 $50.00 /ROLL $200.00
    HAULING, GRADING & COOLING * 2500 $1.30 /BOX $3,250.00 (*)
  IRRIGATION: $2,162 26.32% $569.00 (*)
  MACHINERY & EQUIP. (FUEL, OIL,REPAIRS) $103.43 $1.00 $103.43
  OPERATING INTEREST (ON ABOVE COSTS EXCEPT *) $1,252 7.50% $93.90 (*)

Total: $7,307.94
OPERATING COSTS Per Box: $2.92

FIXED COST:
510 $5.00 /HR $2,550.00

$0.00 0.00% $0.00

$800.00 8.00% $64.00
TOTAL COSTS $9,921.94
TOTAL COSTS PER BOX ** $3.97

** Based on 2500 BOX PRODUCTION - VARIOUS COSTS OF PRODUCTION ARE BELOW.

STICKS (2" X 2" X 5'-1450 STICKS/5 YRS)
BINDER TWINE
PLASTIC MULCH (4' X 2400')

INCOME and COSTS Summary

*** Cost variation is based in changes in harvest labor, box, and marketing costs

BRAVO 720
RIDOMIL/BRAVO 81W (3)

  CROP SUPPLIES:
BOXES

DEVRINOL  -  PPI
   INSECTICIDES

ADMIRE, Bt
   FUNGICIDES

MTN. SURPREME
  FERTILIZER: N

  LIME

SENCOR

  SEEDING COSTS:
RYE COVER CROP

MTN. SPRING, MTN. DELIGHT
MTN. FRESH

  LABOR
  TOTAL FIXED BUILDING COSTS
  (DEP.,INT.,INS. & TAXES)
  LAND CHARGE
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Table 6 continued.... Budget for 1 acre Stringweave Tomatoes

LABOR REQUIRED
      HOURS/SEASON

D-J-F 0
M-A-MAY 15 25
MAY 16-31 30
JUNE 1-15 36
JUNE 16-30 36
JULY 1-15 15
JULY 16-31 75
AUGUST 1-15 75
AUGUST 16-31 75
SEPT. 1-15 75
SEPT. 16-30 50
OCT. - NOV. 18
       TOTAL 510 HOURS

Machinery Costs
HOURS   OPERATING COSTS   FIXED COSTS

PER HR     TOTAL PER HOURTOTAL

1 $4.47 $4.47 $7.74 $7.74
0.5 $4.67 $2.34 $13.52 $6.76

40 HP TRACTOR AND HARROW 0.3 $3.30 $0.99 $6.89 $2.07
40 HP TRACTOR AND FERTILIZER SPREADE 0.2 $3.18 $0.64 $4.61 $0.92
40 HP TRACTOR AND SPRAYER 1 $4.01 $4.01 $10.43 $10.43
40 HP TRACTOR AND WATER WHEEL PLANT 5 $3.81 $19.05 $11.29 $56.45

12 $3.85 $46.20 $8.35 $100.20
14 $0.75 $10.50 $6.65 $93.10

40 HP TRACTOR AND PLASTIC MULCH LAYE 4 $3.81 $15.24 $11.29 $45.16
38 $103.43 $322.83

TOTAL Machinery costs $426.26
Source: Henry Snodgrass, Extension Agent, Virginia Cooperative Extension

40 HP TRACTOR AND PLOW

FIRST ACRE IRRIGATION COST IS $2,162.  BUDGETS AVAILABLE UPON REQUEST.

HARVEST FOR "BREAKER" MARKETS THREE TO FOUR TIMES EACH WEEK.
TRICKLE IRRIGATION RECOMMENDED, WITH FERTIGATION.

IRRIGATION SYSTEM IS DRIP IRRIGATION WITH THROW-AWAY PRE-PUNCHED TUBING

MACHINE USED:

MANAGEMENT INFORMATION
USE A 2' X 5' SPACING.
FERTILIZER:     BROADCAST  50 LB 
   FERTIGATE:  TWO WEEKS  30 LB,    I INCH DIAMETER FRUIT  30 LB., FIRST HARVEST 30 LB.     
STRINGWEAVE:  ADD FIRST STRINGS TO STAKES AS PLANT FALLS OVER.
              USE ADDITIONAL STRINGS AS NEEDED.
PROTECTIVE FUNGICIDE SPRAYS MUST BE USED EACH WEEK.

40 HP TRACTOR AND DISC

PICK-UP TRUCK
MIST BLOWER

        TOTALS
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Table 7. Budget for 1 acre Cabbage, expected yield 800 crates 50 lb. each (1998)

** MANAGEMENT INFORMATION **
EXPECTED INCOME

CONSIDER SOIL TESTING FOR MICRO NUTRIENTS
 PRICE/CRATE FOR DISEASE CONTROL, ROTATE LAND INTO CABBAGE

$3.00 $6.00 $9.00  ONCE EVERY 4 YRS.  SOD (Hay or Pasture) IS excellent
ROTATIONAL CROP.  SET 29,000 PLANTS DURING 
APRIL 15 TO JULY 30 USING 3-ROW BED SYSTEM

QUANTITY (CRATES) HARVEST JULY 4th TO OCTOBER 30th.
600 $1,800 $3,600 $5,400 MARKET IN CRATES(IF USING BAGS REDUCE PRICE).
800 $2,400 $4,800 $7,200 AVERAGE CRATE WEIGHT- 50#.  AVG HEAD WEIGHT- 2.5#.

1000 $3,000 $6,000 $9,000 AVERAGE HEADS PER CRATE - 19 to 21.
IRRIGATION: SOLID SET SPRINKLER SYSTEM (Budget #42)
FIRST ACRE IRRIGATION COST IS $3,324.  

VARIABLE COSTS: UNITS QUANTITYPRICE COSTS
  SEEDING COSTS: RYE COVER CROP BU. 2 $9.00 /BU $18.00
  PLANTS GOURMET - RIO VERDE PLT 32000 $0.01 /PLT $320.00

GREEN BAY

  FERTILIZER: N* LB. 200 $0.31 /LB $62.00
      P LB. 300 $0.29 /LB $87.00
      K LB. 300 $0.16 /LB $48.00

  LIME TONS 0.5 $20.00 /TON $10.00
  SPRAY MATERIALS:

    HERBICIDES DEVRINOL OR DUAL LB 3.5 $8.90 /LB $31.15
GOAL GAL. 0.25 $85.19 /GAL $21.30

    INSECTICIDES ASANA - 10 SPRAYINGS GAL 0.62 $130.14 /GAL $80.69
DI-SYSTON 15G LB. 10 $1.89 /LB $18.90
Bt

    FUNGICIDE BRAVO 720 (2) GAL. 0.38 $66.38 /GAL $24.89
  CROP SUPPLIES: CRATES CRTES 800 $1.35 /CRATE $1,080.00

  IRRIGATION: ACRE $3,324 20.46% $680.00
  MARKETING:

  MACHINERY & EQUIP. (FUEL, OIL,REPAIRS) $$ $113.32 $1.00 $113.32
 OPERATING INTEREST (ON ABOVE COSTS EX$$ $817 7.50% $61.29

OPERATING COSTS $3,136.54
$3.92

FIXED COST:
  LABOR HRS. 278 $5.00 $1,390.00
  TOTAL FIXED MACHINE COSTS $$ $229.48 $1.00 $229.48
  TOTAL FIXED BUILDING COSTS $$ $0.00 0.00% $0.00
  LAND CHARGE $$ $800.00 8.00% $64.00

$4,820.02
TOTAL COST PER CRATE $6.03

*      IF NO-TILLED WITH VETCH REDUCE N BY 50 TO 75 LBS. PER ACRE
**     BASED ON 800 CRATE PRODUCTION - VARIOUS COSTS OF PRODUCTION ARE BELOW.

OPERATING COSTS PER CRATE **
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Table 7 continued.... Budget for 1 acre Cabbage 

LABOR REQUIRED      HOURS/SEASON
--------------------------------------------- EXPECTED COSTS AT VARIOUS LEVELS OF PRODUCTION***
D-J-F 0
M-A-MAY 15 37        PRODUCTION LEVEL PER UNIT
MAY 16-31 43
JUNE 1-15 43 600 800 1000
JUNE 16-30 6
JULY 1-15 23 OUT OF POCKET COSTS $4.58 $3.92 $3.53
JULY 16-31 23
AUGUST 1-15 23 TOTAL COSTS $6.80 $6.03 $5.56
AUGUST 16-31 29 ________________________________________ _______
SEPT. 1-15 23 *** Cost variation is based in changes in harvest labor,
SEPT. 16-30 23  box, and marketing costs
OCT. - NOV. 5
       TOTAL 278 HOURS

MACHINE USED:   OPERATING COSTS   FIXED COSTS
HOURS per HR     TOTAL per HR   TOTAL

========= ============================= =============== ======== ======================

40 HP TRACTOR AND PLOW 1 $4.47 $4.47 $7.74 $7.74
40 HP TRACTOR AND DISC 0.5 $4.67 $2.34 $13.52 $6.76
40 HP TRACTOR AND HARROW 0.3 $3.30 $0.99 $6.89 $2.07
40 HP TRACTOR AND FERTILIZER SPREADER 0.2 $3.18 $0.64 $4.61 $0.92
40 HP TRACTOR AND SPRAYER 2 $4.01 $8.02 $10.43 $20.86
40 HP TRACTOR AND CULTIVATOR 1.5 $4.09 $6.14 $4.45 $6.68
PICK-UP TRUCK 14 $3.85 $53.90 $8.35 $116.90
40 HP TRACTOR AND TRANSPLANTER 3.5 $3.53 $12.36 $8.97 $31.40
40 HP TRACTOR AND WAGON 8 $3.06 $24.48 $4.52 $36.16
        TOTALS 23 $113.32 $229.48

TOTAL MACHINE COSTS $342.80

Source: Henry Snodgrass, Extension Agent, Virginia Cooperative Extension
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Table 8. Budget for 1 acre Green Bell Peppers, expected yield 800 boxes 1 bu. each (1998)

: ** MANAGEMENT INFORMATION **
EXPECTED INCOME : FIELD TEST DOUBLE-ROW SYSTEM USING 1' BETWEEN PLANTS:

: TWIN-ROWS 18" APART; 3-1/2' AISLE BETWEEN TWIN-ROWS
: CENTER TO CENTER, FOR 17,424 PLANTS/AC --

 PRICE/BUSHEL       : RECOMMENDED ONLY WITH IRRIGATION!!
QUANTIT $4.00 $7.00 $10.00 :
(bu) : DOUBLE-ROW NEEDS TOP MGMT AND INCREASED WATER.

400 $1,600 $2,800 $4,000 : MONITOR WEEKLY FOR N IN PLANTS WITH PETOL SAP METER, 
800 $3,200 $5,600 $8,000 : FERTIGATE ACCORDING TO TEST RESULTS

1200 $4,800 $8,400 $12,000 : DRIP IRRIGATION SYSTEM IS RECOMMENDED
: FIRST ACRE IRRIG COST IS $2,294. DRIP IRRIG (BUDG #41). 

VARIABLE COSTS: UNITS QUANT PRICE COSTS

  SEED COSTS: RYE COVER CROP BU. 2 $9.00 /BU $18.00 (*)
  PLANTS:  King Arthur, Boydton Bell, Admiral PLT 17424 $0.10 /PLT $1,742.40

  FERTILIZER:
 N (50LB. PRE-PLANT, 80 LB FERTIGATELB. 130 $0.34 /LB $44.20
 P LB. 150 $0.32 /LB $48.00
 K LB. 150 $0.17 /LB $25.50

  LIME TONS 1 $20.00 /TON $20.00
  SPRAY MATERIALS:

    HERBICIDES DEVRINOL DF LB 3 $8.99 /LB $26.97

    INSECTICIDES ORTHENE (7) LB 7 $12.99 /LB $90.93

  CROP SUPPLIES: BOXES BOXES 800 $1.10 /BOX $880.00 (*)

  IRRIGATION: ACRE $2,673 20.46% $546.82 (*)
    HAULING, GRADING & COOLING * BOXES 800 $1.20 /BOX $960.00 (*)

  MACHINERY & EQUIP. (FUEL, OIL,REPAIRS) $$ $112.78 $1.00 $112.78
 OPERATING INTEREST (ON ABOVE COSTS EXC$$ $2,111 7.50% $158.31 (*)

OPERATING COSTS $4,673.91
OPERATING COSTS PER BOX $5.84

FIXED COST:
  LABOR HRS. 200 $6.00 $1,200.00
  TOTAL FIXED BUILDING COSTS $$ $0.00 0.00% $0.00
  (DEP.,INT.,INS. & TAXES)
  LAND CHARGE $$ $800.00 8.00% $64.00

TOTAL COSTS $5,937.91
TOTAL COSTS PER BOX $7.42

**     BASED ON 800 BOX PRODUCTION - VARIOUS COSTS OF PRODUCTION ARE BELOW.
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Table 8 continued.... Budget for 1 acre Green Bell Peppers 

LABOR       HOURS
----------------------------------
D-J-F 0 EXPECTED COSTS AT VARIOUS LEVELS OF PRODUCTION***
M-A-MAY 15 7
MAY 16-31 20 PRODUCTION LEVEL PER UNIT
JUNE 1-15 6 400 800 1200
JUNE 16-30 0
JULY 1-15 2 OUT OF POCKET $9.38 $5.84 $4.66
JULY 16-31 2 TOTAL COSTS $11.79 $7.42 $5.96
AUGUST 1-15 39 _______________________________________________
AUGUST 16-31 57 *** variation is based in changes in harvest labor,
SEPT. 1-15 45  box, and marketing costs
SEPT. 16-30 22
OCT. - NOV. 0
       TOTAL 200
----------------------------------

MACHINE USED:   OPERATING COSTS   FIXED COSTS
HOURS USED PER HOU     TOTAL PER HO   TOTAL

================================ ==== ========== ======== ======== ===================

40 HP TRACTOR AND PLOW 1 4.47 $4.47 $7.74 $7.74
40 HP TRACTOR AND DISC 1 4.67 $2.34 $13.52 $6.76
40 HP TRACTOR AND HARROW 0 3.3 $0.99 $6.89 $2.07
40 HP TRACTOR AND FERTILIZER SPREADE 0 3.18 $0.64 $4.61 $0.92
40 HP TRACTOR AND SPRAYER 1 4.01 $4.01 $10.43 $10.43
40 HP TRACTOR AND TRANSPLANTER 8 3.53 $28.24 $8.97 $71.76
PICK-UP TRUCK 16 3.85 $61.60 $8.35 $133.60
MIST BLOWER 14 0.75 $10.50 $8.35 $116.90

        TOTALS 41 $112.78 $350.18

TOTAL MACHINE COSTS $462.96

Source: Henry Snodgrass, Extension Agent, Virginia Cooperative Extension
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Table 9. Budget for 1 acre pick-your-own strawberries; expected yield 17424 quarts (1996)

** MANAGEMENT INFORMATION **
EXPECTED INCOME FALL PLANTED CHANDLER PLASTICULTURE

ADAPTED TO SHELTERED SITE IN WARMER AREAS. 
OVERHEAD SPRINKLER AND TRICKLE IRRIGATION ESSENTIAL
FOR FROST PROTECTION, APPLYING WATER UNDER MULCH

 PRICE/QUART AND FOR WEEKLY FERTIGATION FOR SUFFICIENT BERRY SIZE.
QUANIT $0.75 $1.00 $1.25 DOUBLE ROWED, STRIP FUMIGATION PLASTIC CULTURE
(qrts) PLUG PLANTS, 17,424 PLUG PER ACRE

8712 $6,534 $8,712 $10,890 YIELDS FIGURED AT 1/2, 1, 1 1/2 QUARTS/PLANT
17424 $13,068 $17,424 $21,780 FINE TUNE PLANTING DATE (LATE SEPT.-EARLY OCT.) DEPENDING ON
26136 $19,602 $26,136 $32,670 AREA TO ACHIEVE 5 BRANCH CROWNS MAX. PER PLANT. TOO MANY

BRANCH CROWNS CAUSE OVER FRUITING WITH SMALL BERRIES.
ONE ACRE OF WELL MANAGED CHANDLERS CAN EQUAL 2 1/2 AC OF 
GOOD MATTED ROW BERRIES.  OVER PLANTING CAN PRODUCE A 
GLUT OF BERRIES IN YOUR MARKET AREA 

VARIABLE COSTS: UNITS QUANTITY PRICE COSTS
RYE GRASS COVER CROP LBS 12 $0.52 $6.24
  PLANTS CHANDLER  PLUGS PLUGS 17424 $0.14 $2,439.36 
  FERTILIZER: N LB. 60 $0.31 /LB $18.60

     P LB. 120 $0.29 /LB $34.80
     K LB. 120 $0.17 /LB $20.40
SOLUBLE N, SPRING FERTIGATION, 12 W LB 40 $0.75  /LB $30.00

  LIME TONS 1 $20.00 /TON $20.00
PEST CONTROL:

CUSTOM FUMIGATION  (BEDS SHAPED, FERTI AC 1 $500.00 $500.00
& MULCH FILM APPLIED, APPLIES FUMIGANT,
TRICKLE TUBING LAID)

 PLASTIC MULCH ( 4 1/2'X 2400 1.25 MIL') ROLL 4 $70.00 $280.00
MB FUMIGANT  200 LB CYLINDER CYL 1 $235.00  EACH $235.00
POAST  (TO KILL COVER CROP) QT. 1 $23.20 $23.20
CROP OIL QT 1 $4.49 $4.49

IRRIGATION: (INCLUDES ROW TUBING AND DEPRACRE $2,162.00 26.32% $569.04  (*)
  MACHINERY & EQUIP. (FUEL, OIL,REPAIRS) $$ $38.07 $1.00 $38.07
 OPERATING INTEREST (ON ABOVE COSTS EXC $$ $3,644 6.00% $218.63 (*)

OPERATING COSTS $4,437.83
OPERATING COSTS PER QUART $0.25

FIXED COST:
  TOTAL FIXED MACHINE COSTS $$ $120.26 $1.00 $120.26
  TOTAL FIXED IRRIGATION COSTS $$ $6,000 10.00% $600.00
  (DEP.,INT.,INS. & TAXES)
  LAND CHARGE $$ $800.00 6.00% $48.00

TOTAL COSTS $5,206.09
TOTAL COSTS PER QUART $0.30

**     BASED ON 17424 QUART PRODUCTION -VARIOUS COST OF PRODUCTION ARE BELOW
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Table 9 continued.... Budget for 1 acre Pick-Your-Own Strawberries

LABOR REQUIRED      HOURS/SEASONEXPECTED COSTS AT VARIOUS LEVELS OF PRODUCTION ***
---------------------------------- ------- ___ ________________________ _______________________
DEC 5
J-F 10        PRODUCTION LEVEL PER UNIT
MARCH 1-15 10
MARCH 15-31 5 8712 17424 26136
APRIL 1-15 5
APRIL 16-30 5
MAY 1-15 25 OUT OF POCKET CO $0.51 $0.25 $0.17
MAY 16-31 25
JUNE 1-15 25 TOTAL COSTS $0.52 $0.30 $0.17
JUNE 16-30 25 ___ ________________________ ______________________
JULY-AUG 5 *** Cost variation is based in changes in harvest labor, 
SEPT 1-15 10 box, and marketing costs
SEPT. 16-30 45
OCT. - NOV. 5
       TOTAL 205 HOURS
----------------------------------

MACHINE USED:       OPERATING COSTS   FIXED COSTS
HOURS PER HOUR     TOTAL PER HOUR  TOTAL

======================= ======== ========================== ======================

40 HP TRACTOR AND FERTILIZER SPR 0 $3.18 $0.64 $4.61 $0.92
40 HP TRACTOR AND WATER WHEEL 5 $3.81 $19.05 11.29 $56.45
40 HP TRACTOR AND SPRAYER 3 $4.01 $12.03 $10.43 $31.29
40 HP TRACTOR AND CULTIVATOR 1 $3.12 $1.56 $4.45 $2.23
MIST BLOWER 4 $0.75 $3.00 $6.65 $26.60
40 HP TRACTOR AND ROTARY MOWE 1 $3.58 $1.79 $5.54 $2.77

        TOTALS 13 $38.07 $120.26

TOTAL MACHINE COSTS $158.32

Source: Henry Snodgrass, Extension Agent, Virginia Cooperative Extension
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Table 10. Budget for 1 house Greenhouse Bedding Plants, with yield 2100 flats (2000)

GREENHOUSE BEDDING PLANTS - ESTABLISHMENT (WHOLESALE, PAID LABOR)

** MANAGEMENT INFORMATION **
EXPECTED INCOME

CAREFUL MARKET SURVEY AND 
QUANTITY  PRICE/FLAT ANALYSIS NECESSARY BEFORE
(flats) $5.00 $7.00 $9.00 ENTERING THIS HIGHLY COMPETITIVE BUSINESS !!!

1400 $7,000 $9,800 $12,600 NOW FEATURED ON A STREET CORNER NEAR YOU!
2100 $10,500 $14,700 $18,900 HOUSE: 24' X 100' DOUBLE-LAYER
2800 $14,000 $19,600 $25,200  PLASTIC COVERED (6-MIL).

VARIABLE COSTS: UNITS QUANTITY PRICE COSTS

  SOIL MIX: CU. FT. 500 $3.60 /CU. FT. $1,800.00 (*)
  CUTTINGS & AAS SELECTIONS: ADAPTED HYFLATS 2100 $1.00 /FLAT $2,100.00
  SEEDS: Average Prices Used
 FERTILIZER: CONSTANT LIQUID FEED NUTRIENLB 50 $1.00 /LB $50.00

     NITROGEN GAL 2.5 $10.68 /GAL $26.70

  PLASTIC COVER(40' X 100'-2 LAYERS) ROLL 2 $300.00 /ROLL
    $600/3YRS @$200/0.5YRS. $600/3YR/.5YR $100.00
  SPRAY MATERIALS:

FUNGICIDES AS BANROT 40 WP LB 4 $31.00 /LB $124.00
INSECTICIDES, MITICIDES 1 $60.00 $60.00

  UTILITIES:  (ELEC.-FUEL-OIL) FOR 2400 SQ.FT.-1/2YR. 100 $19.00 /YR/100S $1,900.00

 CROP SUPPLIEFLATS AND SUPPLIES FLT 2100 $0.33 /FLT $693.00 (*)
INSERTS FLT 2100 $0.30 /FLT $630.00

  MARKETING:
    HAULING * FLAT 2100 $0.20 /FLT $420.00 (*)

  MACHINERY & EQUIP., MAINTENANCE $$ 1.00 $125.00 $125.00
 OPERATING INTEREST (ON ABOVE COSTS EXC$$ $5,116 7.50% $383.68 (*)

OPERATING COSTS $8,412.38
 PER FLAT ** $4.01

FIXED COST:
  TOTAL FIXED MACHINE COSTS $$ $19.20 $1.00 $19.20
  TOTAL FIXED BUILDING COSTS $$ $6,000 8.00% $480.00
  (DEP.,INT.,INS. & TAXES)
  LAND CHARGE $$ $800.00 8.00% $64.00

TOTAL COSTS $8,975.58
TOTAL COSTS PER FLAT ** $4.27

**     BASED ON 2100 FLAT PRODUCTION - VARIOUS COSTS OF PRODUCTION ARE BELOW.
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Table 10 continued.... Budget for Greenhouse 

LABOR REQD   HOURS EXPECTED COSTS AT VARIOUS LEVELS OF PRODUCTION***
---------------------------------- ------- ____________________ _________ _________ ______________
D-J-F 57
M-A-MAY 15 1200        PRODUCTION LEVEL PER UNIT
MAY 16-31 250
JUNE 1-15 80 Number of Flats 1400 2100 2800
JUNE 16-30 0
JULY 1-15 0 OUT OF POCKET COST $5.74 $4.01 $3.14
JULY 16-31 0
AUGUST 1-15 0 TOTAL COSTS/flat $5.81 $4.27 $3.17
AUGUST 16-31 0 TOTAL COSTS/house $8,128 $8,976 $8,872
SEPT. 1-15 0 ___________ _________ _________ _____________
SEPT. 16-30 0 *** Cost variation is based in changes in harvest labor,
OCT. - NOV. 0  box, and marketing costs
       TOTAL 1587
----------------------------------

MACHINE USED:   OPERATING COSTS   FIXED COSTS
HOURS US PER HOUR     TOTAL ER HOUR   TOTAL

======== ============= ======== ======== =========== ========= ==============================

ELECTRIC MIST BLOWER 16 0 $0.00 1.2 $19.20

        TOTALS 16 $0.00 $19.20

TOTAL MACHINE COST per Hour $19.20

Source: Henry Snodgrass, Extension Agent, Virginia Cooperative Extension
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Table 11. Budget for 1 acre Collards, expected yield 800 lugs (1999)

   SPRING OR FALL LETTUCE, COLLARDS.   IRRIGATED HIGH DENSITY PLANTING

** MANAGEMENT INFORMATION **
EXPECTED INCOME FIELD TEST THIS DBL-ROW SYSTEM:  1' IN-ROW BETWEEN PLANTS

ROWS 18" APART ON TWIN-ROWS; 3-1/2' AISLE BETWEEN TWIN-ROWS
QUANTITY PRICE/CONTAINER FOR 17,424 PLANTS/AC -- RECOMMENDED ONLY WITH IRRIG
(PLANT) $4.00 $7.00 $10.00 SPRING LETTUCE CAN BE ON RECYCLED 

517 $2,068 $3,619 $5,170   PLASTIC MULCH FROM PREVIOUS YEAR.

800 $3,200 $5,600 $8,000 FALL LETTUCE AND FALL GREENS ARE NO-TILL WITH DRIP IRRIG.
1142 $4,568 $7,994 $11,420 SPRING/FALL LETTUCE FROM GREENHOUSE AS PLUG TRANSPLANTS.

(14 PLANTS PER LUG) DOUBLE-ROW NEEDS TOP MANAGEMENT AND INCREASED
    8000 = 517 LUGS/ACRE  FERTILIZER REQUIRED: 50# OF N AND K WHEN PLANTED.
   12000 = 800 LUGS/ACRE DRIP IRRIGATION SYSTEM IS RECOMMENDED!
   16000 = 1142 LUGS/ACRE FIRST ACRE IRRIG COST IS $2,294. DRIP IRRIG (SEE BUDG #41). 

VARIABLE COSTS: UNITS QUANTITY PRICE COSTS

 SEEDING C RYE COVER CROP BU. 2 $9.00 /BU $18.00 (*)
 PLANTS LETTUCE VARIETY: NEW RED FIRE, SIERPLT 17424 $0.05 /PLUG $871.20

COLLARDS VARITIETY = CHAMPION
KALE VARIETY = VATES

  FERTILIZER: N LB. 130 $0.25 /LB $32.50
     P LB. 150 $0.24 /LB $36.00
     K LB. 150 $0.14 /LB $21.00

  LIME TONS 1 $20.00 /TON $20.00
  SPRAY MATERIALS:

   HERBICIDECULTIVATION HOURS 80 $0.25 /HOUR $20.00
POAST PT. 1.25 $10.56 /PT. $13.20

   INSECTICI     DIAZINON PT. 1 $3.54 /PT. $3.54

 CROP SUPPLUGS BOXES 53 $1.20 /BOX $64.00 (*)

  MARKETING:
    HAULING & COOLING * BOXES 53 $0.25 /BOX $13.33 (*)

  MACHINERY & EQUIP. (FUEL, OIL,REPAIRS) $$ $112.78 $1.00 $112.78
 OPERATING INTEREST (ON ABOVE COSTS EXCE$$ $1,130 7.50% $84.77 (*)

OPERATING COSTS $1,310.32
OPERATING COSTS PER BOX $1.64

FIXED COST:
  TOTAL FIXED MACHINE COSTS $$ $350.18 $1.00 $350.18
  TOTAL FIXED BUILDING COSTS $$ $0.00 0.00% $0.00
  (DEP.,INT.,INS. & TAXES)
  LAND CHARGE $$ $800.00 8.00% $64.00

TOTAL COSTS $1,724.50
TOTAL COSTS PER BOX ** $2.16

**     BASED O 800 BOX PRODUCTION - VARIOUS COSTS OF PRODUCTION ARE BELOW.
* LEAF LETTUCE  10-13 LBS.PER CONTAINER;  KALE OR COLLARDS 14 PLANTS PER LUG
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Table 11 continued .... Budget for 1 acre Collards

LABOR REQD    HOURS
D-J-F 0 EXPECTED COSTS AT VARIOUS LEVELS OF PRODUCTION***
M-A-MAY 15 27
MAY 16-31 0   PRODUCTION LEVEL PER UNIT
JUNE 1-15 40 517 800 1142
JUNE 16-30 40
JULY 1-15 173 OUT OF POCKET COSTS $3.83 $1.64 $2.53
JULY 16-31 0
AUGUST 1-15 0 TOTAL COSTS $4.64 $2.16 $2.89
AUGUST 16-3 0 ________________________________________________________
SEPT. 1-15 0 *** Cost variation is based on harvest labor, box, and marketing costs
SEPT. 16-30 0
OCT. - NOV. 0
       TOTAL 280

MACHINE USED:   OPERATING COSTS  FIXED COSTS
HOURS USED PER HOUR    TOTAL PER HOU  TOTAL

================== =============== ======================== ======== =========
40 HP TRACTOR AND PLOW 1 4.47 $4.47 $7.74 $7.74
40 HP TRACTOR AND DISC 1 4.67 $2.34 $13.52 $6.76
40 HP TRACTOR AND HARROW 0 3.3 $0.99 $6.89 $2.07
40 HP TRACTOR AND FERTILIZER SPREA 0 3.18 $0.64 $4.61 $0.92
40 HP TRACTOR AND SPRAYER 1 4.01 $4.01 $10.43 $10.43
40 HP TRACTOR AND TRANSPLANTER 8 3.53 $28.24 $8.97 $71.76
PICK-UP TRUCK 16 3.85 $61.60 $8.35 $133.60
MIST BLOWER 14 0.75 $10.50 $8.35 $116.90

        TOTALS 41 $112.78 $350.18

TOTAL MACHINE COSTS $463

SPRING LETTUCE:
ORDER PLUGS  BY JAN. 1 FOR PICKUP AND DELIVERY ON OR ABOUT MAR 15 - APR 1

FALL LETTUCE:
PURCHASE GREENHOUSE PLUG PLANTS BY AUG. 15.  
PLEASE ORDER WITH AARONS CREEK FARMS TO GERMINATE SEEDS AND START  
PLUGS ON JULY 10 (PLEASE ORDER BY MAY 1 OR EARLIER).

LABOR:
SET PLUGS AUG. 15 - 25 = 27 HOURS
HOE LABOR AND PEST CONTROLL, SEPT 15 - 30 = 40 HOURS
HOE LABOR AND PEST CONTROLL,  OCT    1 - 15 = 40 HOURS
HARVEST NOV. 1 - 15 = 173  HOURS
TOTAL HOURS = 280 HOURS

Source: Henry Snodgrass, Extension Agent, Virginia Cooperative Extension
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Table 12. Budget for full service boarding operation -- 20 horses for recreation (1999).

Item Unit Quantity(units)        Price ($)         Total ($)
Cash Receipts head 20.00 4500.00 90000.00
Cash Expenses
Alfalfa Hay ton 0.00 100.00 0.00
Grass Hay ton 60.23 70.00 4216.10
Oats bu 0.00 3.00 0.00
Mixed Feed ton 20.08 280.00 5622.40
Other Feed ton 0.00 0.00 0.00
Salt/Mineral cwt 0.00 19.00 0.00
Pasture Rent acre 60.00 0.00 0.00
Pasture Mowing acre 2.00 15.00 30.00
Fertilizer/Lime acre 60.00 0.00 0.00
Vet and Medicine head 20.00 0.00 0.00
Farrier trip 0.00 38.00 0.00
Supplies head 20.00 17.00 340.00
Replacement Tack head 0.00 0.00 0.00
Bedding head 20.00 200.00 4000.00
Haul to Ride miles 0.00 0.25 0.00
Building and Fence Repair barn 5% 40800.00 2040.00
Utilities head 20.00 60 1200.00
Insurance $ 0.10 34000.00 3400.00
Labor hours 6000.00 6.46 38754.00
Total Variable Costs 59602.50
Variable Cost per horse (except  Mgmt.) 2980.13
Annual Debt Payments 10691.62
Total Costs 70294.12
Return to Equity, Managenent, & Op. Labor 19705.88

Source:  Virginia Cooperative Extension, Farm Management Staff
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Table 13.  Budget for 1 acre Alfalfa, expected yield 5 ton (1999)

Item Unit Quantity(units)        Price (       Total ($)
Receipts ton 5.00 190.00 950.00
Operating Costs
Preharvest Expenses
Prorated Est Cost-5 years acre 1.00 53.97 53.97
Other seed/Inoculant lb 0.00 0.00 0.00
Nitrogen lb 0.00 0.24 0.00
Phosphate lb 65.00 0.24 15.60
Potash lb 200.00 0.15 30.00
Boron lb 3.00 2.45 7.35
Fertilizer Application acre 1.00 5.25 5.25
Lime ton 0.50 25.00 12.50
Chemicals (Every other year)
Herbicides acre 0.50 19.97 9.99
Insecticides acre 0.50 16.26 8.13
Fungicides acre 0.50 0.00 0.00
Chemical Application acre 1.00 5.61 5.61
Fuel, Oil, Lube acre 1.00 0.22 0.22
Repairs acre 1.00 0.82 0.82
Preharvest Labor hour 0.12 6.46 0.78
Cash Rent or Land Cost acre 1.00 0.00 0.00
Crop Insurance 0.00
Interest on 6 month Operating Capital $ 150.21 9% 6.76
Harvest Expenses
Fuel, Oil, Lube acre 1.00 20.92 20.92
Repairs acre 1.00 72.20 72.20
Harvest Labor hour 8.59 6.46 55.48
Hauling bale 200.00 0.00 0.00
Storage bale 200.00 0.00 0.00
Round Baler Twine bale 200.00 0.18 36.00
Total Variable Costs 341.57
Variable Cost per ton (except  Mgmt.) 68.31
Fixed Costs (New Mach. & Equip.) 26.37
Total Costs 367.94
Total Cost per ton (except  Mgmt.) 73.59

Source:  Virginia Cooperative Extension, Farm Management Staff
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Table 14.  Budget for 1 acre sweet corn, overhead irrigation, yield 270 crates (1999)

Item Unit Quantity(units)        Price ($)         Total ($)
Receipts crates 270.00 7.00 1890.00
Operating Costs
Preharvest Expenses
Seed lb 11.00 6.95 76.45
Nitrogen lb 90.00 0.25 22.50
Phosphate lb 80.00 0.27 21.60
Potash lb 75.00 0.13 9.75
Fertilizer Application acre 1.00 6.00 6.00
Lime ton 0.50 28.00 14.00
Herbicides acre 1.00 17.22 17.22
Insecticides acre 1.00 59.17 59.17
Fungicides acre 1.00 0.00 0.00
Irrigation, Operating acre 5.00 12.00 60.00
Fuel, Oil, Lube acre 1.00 12.93 12.93
Repairs acre 1.00 25.83 25.83
Miscellaneous 10.00
Interest on 6 month Operating Capital $ 259.00 9% 11.66
Harvest Expenses
Supplies 20.00
Crates 280.00 1.25 350.00
Fuel, Oil, Lube acre 1.00 7.11 7.11
Repairs acre 1.00 16.36 16.36
Harvest Labor hour 58.00 7.75 449.50
Hauling crates 270.00 0.06 16.20
Cooling crates 270.00 0.50 135.00
Total Variable Costs 1341.28
Variable Cost per bu. (except  Mgmt.) 4.97
Fixed Costs (New Mach. & Equip.) 281.55
Total Costs 1622.83
Total Cost per bu. (except  Mgmt.) 6.01

Estimating Cost per Crate and Cost per Acre with Varying Yields 

Yield per Acre (crates) Total Cost/crate Total Cost/acre
320 5.43 1737.60
220 6.81 1498.20
170 8.12 1380.40

Source: S. G. Sturt III, Extension Agent,  Virginia Cooperative 
               Extension, Southeast Farm Management Staff.
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Table 15.  Budget for 1 acre Pumpkins, expected yield 12000 lb. (1998)

Item Unit Quantity(units)        Price ($)         Total ($)
Receipts lb 12000.00 0.10 1200.00
Operating Costs
Preharvest Expenses
Seed lb 3.00 43.35 130.05
Nitrogen lb 70.00 0.28 19.60
Phosphate lb 100.00 0.31 31.00
Potash lb 150.00 0.18 27.00
Fertilizer Application acre 1.00 6.00 6.00
Lime ton 0.33 40.00 13.20
Herbicides acre 1.00 15.47 15.47
Insecticides acre 3.00 5.00 15.00
Fungicides acre 3.00 44.02 132.06
Irrigation, Operating acre 2.00 12.00 24.00
Fuel, Oil, Lube acre 1.00 11.07 11.07
Repairs acre 1.00 22.70 22.70
Miscellaneous, bees 0.00
Interest on 6 month Operating Capital $ 447.15 9% 20.12
Harvest Expenses
Supplies 5.00
Harvest Containers 0.00 0.00 0.00
Fuel, Oil, Lube acre 0.00 0.00 0.00
Repairs acre 0.00 0.00 0.00
Harvest Labor hour 11.50 7.75 89.13
Hauling lb 12000.00 0.004 48.00
Total Variable Costs 609.40
Variable Cost per lb. (except  Mgmt.) 0.05
Fixed Costs (New Mach. & Equip.) 216.07
Total Costs 825.47
Total Cost per lb. (except  Mgmt.) 0.07

Estimating Cost per Pound and Cost per Acre with Varying Yields 

Yield per Acre (lb) Total Cost/lb Total Cost/acre
12000 0.07 825.47

Source: S. G. Sturt III, Extension Agent,  Virginia Cooperative 
               Extension, Southeast Farm Management Staff.
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Table 16.  Budget for 1 acre Watermelons, overhead irrigation, yield 300 cwt. (1998)

Item Unit Quantity(units)     Price ($)      Total ($)
Receipts cwt 300.00 5.00 1500.00
Operating Costs
Preharvest Expenses
Seed $/1000 2.50 14.90 37.25
Nitrogen lb 200.00 0.28 56.00
Phosphate lb 100.00 0.31 31.00
Potash lb 150.00 0.18 27.00
Fertilizer Application acre 1.00 6.00 6.00
Lime ton 0.50 40.00 20.00
Herbicides acre 1.00 24.19 24.19
Insecticides acre 1.00 20.27 20.27
Fungicides acre 1.00 84.21 84.21
Irrigation, Operating acre 3.00 12.00 36.00
Fuel, Oil, Lube acre 1.00 9.54 9.54
Repairs acre 1.00 19.34 19.34
Miscellaneous, bees 40.00
Interest on 6 month Operating Capital $ 410.80 9% 18.49
Harvest Expenses
Supplies 20.00
Custom Harvest Labor customers 30000.00 0.015 450.00
Fuel, Oil, Lube acre 0.00 0.00 0.00
Repairs acre 0.00 0.00 0.00
Thinning Labor hour 2.00 7.75 15.50
Hauling cwt 0.00 0.000 0.00
Total Variable Costs 914.79
Variable Cost per lb. (except  Mgmt.) 3.05
Fixed Costs (New Mach. & Equip.) 146.10
Total Costs 1060.89
Total Cost per lb. (except  Mgmt.) 3.54

Estimating Cost per Cwt and Cost per Acre with Varying Yields 

Yield per Acre (cwt) Total Cost/cwt Total Cost/acre
300 3.54 1060.89

Source: S. G. Sturt III, Extension Agent,  Virginia Cooperative 
               Extension, Southeast Farm Management Staff.
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Appendix C 
Market Survey Results 

The results of surveys from eight zip codes in Virginia Beach and Chesapeake show a 
definite interest in having farmers’ markets in at least some of the zip code areas (Table 1).  
The specific locations of the markets seemed to depend on either where people lived or the 
route they used traveling to and from work.  Specific areas most often mentioned were 
Greenbrier-Great Bridge, Great Neck, Western Branch, and Hilltop.   

 
Table 1.  Number of responses by Zip Code 

Zip code Would shop Would not shop Might shop 
23320 115 15 0 
23321 137 1 25 
23325 104 2 13 
23451 109 2 19 
23452 145 4 23 
23454 146 2 27 
23462 114 2 22 
23464 131 1 26 

In general, people would be willing to drive a little over 15 minutes maximum to shop 
at a farmers’ market (Table 2).  The 50 to 60 percent who would pay a premium for locally 
grown fruits and vegetables would pay up to 30 percent more, but the majority indicated a 
willingness to pay only a 10 percent premium (Table 3).  The average in the table takes into 
account those who were not wiling to pay a premium, with zero used in calculating the average. 
They would pay the additional amounts only, it appears, if the product were fresher and better 
quality than they could find in the grocery store.  A number of people said they thought prices 
should be lower since the transportation costs would be less than the grocery stores face, which 
suggests the need to feature quality differences in advertising campaigns.  

 

Table 2.  Maximum acceptable driving time – average by zip code. 

Zip code Number of minutes 
would drive 

23320 15 
23321 12 
23325 16 
23451 17 
23452 16 
23454 17 
23462 15 
23464 9 
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Table 3.  Willingness to pay more than grocery store price 

Zip 
code 

10% more 20% more 30% more Not pay 
more 

Average % 
more 

 -------------------------------------------%---------------------------------------- 
23320 43.1 17.1 0.8 39.0 8.0 
23321 49.0 13.1 1.3 36.6 7.9 
23325 33.3 16.2 0.9 49.5 6.9 
23451 65.8 30.4 3.8 48.1 10.6 
23452 41.9 15.0 9.6 33.5 9.9 
23454 42.6 16.7 1.2 39.5 8.0 
23462 42.1 19.8 0.0 38.1 4.1 
23464 33.4 18.6 1.4 46.2 7.6 

They want a clean, safe market with easy access to and from it and ample parking.  
Handicapped access was mentioned several times as a concern for potential customers.  While 
many specified the desire for local (one definition of local was within 100 miles), they also 
requested items that cannot be produced locally, like pomegranates and guava.   

Many recommended advertising and listing the participating farmers and their 
production practices (probably organic, IPM, conventional).  Part of the advertising, they felt, 
should include what is currently available and any specials.  Several suggested using the 
Internet to advertise.  The Internet could be a useful alternative to costly radio and newspaper 
advertising—assuming someone was responsible for maintaining the site on a daily basis (or 
however often offerings and specials changed). 

Many respondents suggested modeling farmers’ markets on ones in other states.  
Suggestions were made to visit North Carolina, Delaware, Pennsylvania, Ohio, and as far away 
as Seattle, Washington and as close as Staunton and Roanoke, Virginia.  Many of these markets 
may offer ideas, but probably none of them, as they are designed for their current locations, 
would meet the needs of Virginia Beach and Chesapeake. 

Packaging was not specifically addressed.  However, most respondents were elderly or 
married without children or both.  The small family size suggests that any prepackaged 
products should contain small quantities.  One consideration with prepackaging is that the 
individual produce cannot be inspected and selected, which is often preferred.  Another 
consideration is the cost of prepackaging and the need to dispose of the packaging material. 

Product wanted ranged from traditional fruits and vegetable to tropical fruits and 
vegetables to fresh cheeses to lamb, goat, and seafood to game birds.  Local honey, jams, 
jellies, and homemade bread, cakes, cookies, and ice cream were also frequently mentioned as 
being of interest to potential customers.  Chinese and Mexican vegetables seem to be popular.  
Whether the interest expressed in goat and lamb is legitimate or the result of using them as 
examples cannot be determined from the survey results.  However, if any of the locations have 
a significant Muslim or Jewish population, either of these meats could be profitable.  Certainly, 
the cheese from goat and sheep milk could be profitable even without the Muslim and Jewish 
populations.  Many also expressed interest in prepared meals or a restaurant. 
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Crafts were also of great interest.  The interesting thing about them, however, is that 
people either really wanted them or they were very opposed to the idea of including them.  This 
great divergence of opinion about crafts probably needs to be kept in mind when discussions 
about what the market should look like and contain are being conducted.   

Many respondents liked the idea of using the facility for additional activities.  Most 
often mentioned were classes in cooking, sewing, nutrition, crafts, home gardening (master 
gardener program would be an ideal offering), and lawn care and landscaping.  Other activities 
were fairs, concerts, 4-H-type displays and contests.  A number of respondents, with or without 
children, indicated an interest in activities for children, especially farm related. 
 
Based on the results of the survey, the following responses might be considered: 

• Form a citizens’ group, including at least one wheel chair-bound individual and at least 
two producers, to design a model market.  They may need to visit other markets to learn 
some of the things that work and some that do not.   

• Consider using any existing facilities, but only if they meet needs for a modern 
marketing outlet.  The vision is for a modern indoor facility, which centralizes the 
paying area like many modern grocery stores do.  A traditional farmers’ market with 
farmers selling out of their trucks is not likely to work.  Such an approach is no longer 
acceptable to many consumers, and farmers who have investments in land, machinery, 
and new technology cannot afford to spend personal time in selling.  Producer 
identification can be maintained by bar coding the offerings with one person 
maintaining the stocking and one at the register.    

• Make the market an anchor store with crafts, restaurant, a meeting room, and whatever 
else is considered appropriate as other pieces.   It can become a community asset if it is 
positioned in the community correctly.  

• Educate local people about the cost of production and value of supporting local farmers 
to maintain open space and the visual appeal of operating farms. (This activity may be 
an important element in encouraging customer participation.) 

• Work with local farmers to provide products for the market with profit sharing or other 
incentives for local farmers to accept the challenge of variety, innovation, and flexibility 
in production. 

• Advertise.  Perhaps advertising can be done as a public service announcement—
especially if classes and activities are advertised. 

• Hire a market manager who is adequately compensated for the job he/she is expected to 
do.  Marketing is a cost of production that most producers ignore, and the success of the 
effort will hinge squarely on the ability and creativity of the manager.  Develop an 
incentive system that rewards the manager(s) for growth in sales revenue if reasonable 
targets on net revenues are being met at the same time.  

• Local/state support may initially be necessary to subsidize the facility to cover expenses 
(renovation, heat, lights, water, air conditioning),  rent, and manager’s salary.  Working 
with the state’s existing farmers’ market program can be useful, but the model 
envisioned for Virginia Beach and Chesapeake is not the same as the state model.  
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• Have on-going activities and displays for children.  If the children are occupied, the 
parents will stay longer, come back more often, and spend more money. 

• Start small and let it grow.  Start with one market in Virginia Beach and one market in 
Chesapeake as models.  Learn what changes will improve these initial markets before 
spending a lot of money on several markets only to find they are not working as desired.  
The initial location could be based on the response rate (Table 1).  Thus, the Virginia 
Beach market would be located in zip code 23454 and the Chesapeake market in zip 
code 23321.  The other advantage to this approach is fewer producers will be needed to 
meet the needs of two markets compared to many markets.  The farmers who are 
willing to supply these markets will typically be early adopters of technology, that is, 
they will not be afraid of trying something new.  Once other farmers see success, 
getting produce will be much easier.  One undesirable result of starting several markets 
at once is failure of the farmers to provide product for the markets and customers 
becoming disinterested. 

• Use the technical expertise available in the colleges and universities of the 
Commonwealth in planning, designing, and launching the network of new markets.    
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INTRODUCTION 
 

 This report documents the results of an opinion survey conducted in the City of Chesapeake.  He survey 
sought the opinion of city council members and city planning commissioners, as well as the opinion of persons 
serving on the city’s agricultural advisory committee, regarding the economic, cultural and land use difference 
agriculture generates in Chesapeake.  The survey was developed as a component of the SWAMP project 
focusing on the refinement of a strategic plan for agriculture. 
 
 Faculty in the Department of Agricultural and Applied Economics at Virginia Tech designed and 
administered the survey.  It is important to note, however, that the questions appearing on the survey were 
developed in active partnership with Chesapeake officials; including the city planning department and the local 
Extension office.  Staff planners at the Hampton Roads Planning District Commission, the agency charged with 
managing and coordinating the SWAMP project, also assisted with the survey design. 
 
SURVEY METHODOLOGY 
 
 Once the instrument was finalized a copy was sent to each member of the Chesapeake city council, each 
person serving on the city planning commission, and to all persons serving on the city’s agricultural advisory 
committee.  The survey was also sent to 20 farmers randomly selected from a list of farmers supplied by the 
Chesapeake Extension staff. 
 
 A cover letter outlining the survey’s purpose was included in the mailing.  A postage paid envelope was 
also included.  This action was taken so respondents could return the completed instrument at no cost. 
 
 Of the 47 surveys mailed, 11 were returned.  The city council – planning commission – agricultural 
advisory committee cluster (27 total) returned 8 completed surveys.  This represents a 30 percent response rate.  
Of the 20 farmers who received surveys, 3 completed instruments, or fifteen percent, were returned to 
Blacksburg.  
 
 Taken as a whole, the 11 completed surveys, out of 47 mailed, produced a 23.4 percent response rate.  
According to the literature, a response rate of 20 percent is considered “good to excellent” for mailed 
questionnaires.  In light of this statistic, the Chesapeake response rate can be viewed as healthy.   
 
SURVEY FORMAT AND FOCUS 
 
 A total of sixteen questions appeared on the survey.  Fifteen of the questions featured forced responses.  
This meant the respondent had to choose their response from a range of choices such as very important, 
important, somewhat important and not very important.  One question on the survey was open ended.  This 
allowed the respondent to answer the question without having to select from a range of possible answers.  The 
open ended question asked each respondent to share any thoughts they had regarding the future of agriculture in 
Chesapeake.  Five of the 11 survey respondents completed this question. 
 
 The focus of the fifteen forced response questions was three-fold.  First, respondents were asked to 
comment on the current state of agriculture in the city.  Second, respondents were asked to identify what role 
agriculture should play in Chesapeake’s future.  Finally, respondents were asked to critique a variety of policy 
options city leaders might use to bolster agricultures future in Chesapeake.  
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 For ease of reporting, the survey results are clustered according to subject matter.  In addition, the results 
are presented in tabular form.  When viewing the tables please note that “city officials” represents a merger of 
the Chesapeake City council members and the Chesapeake planning commissioners who participated in the 
study.  The subject matter covered by the survey and the questions featured in each is as follows: 
 

I. What agriculture provides Chesapeake (questions 1 (a-e) and 2 (a, b and e-g) 
II. The cost of agriculture and the management of future infrastructure (questions 2 c-d, 5-10) 
III. The future of agriculture in Chesapeake (questions 3, 15-e and 11) 
IV. Strategies for sustaining agriculture (questions 2-h, 4 and 13) 
V. The potential of direct marketing (question 12) 
VI. Purchase of development rights opinions (question 14) 
VII. Respondent information and open ended responses (questions 15 and 16) 
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I. What Agriculture Provides the City of Chesapeake 
 

The first two questions appearing on the survey sought respondent opinion about the role 
agriculture plays in the City of Chesapeake.  As Table one clearly documents, the city officials response 
group (planning commissioners and city council members) and the city farmers response group both feel 
strongly that agriculture plays an important role in Chesapeake.  Indeed, it is interesting to note that 
agriculture is valued more highly for its aesthetic, cultural and quality of life attributes rather than its 
economic impact. 
 

TABLE 1 
WHAT AGRICULTURE PROVIDES THE 

CITY OF CHESAPEAKE 
 

 
      VERY      SOMEWHAT 
            IMPORTANT  IMPORTANT IMPORTANT 
 
     City          Total   
              Officials(8)  Farmers(3)  Percent C.O.(8)  F(3)  TP(11) C.O.(8)   F(3)   TP(11) 
 
Q.1. a. Agriculture is a source of 
     local income.   0        2       2-18%   4   0     4-36%    4   0      4-36% 
 
 b. Agriculture is a source of 
     local employment.   0         1       1-9%   4   1     5-45%    4   0      4-36% 
 
 c. Agriculture is part of the 
     local culture and history. 6         2       8-72%    2   0     2-18%    0     0 - 
 
 d. Agriculture provides food 
     and fiber locally.  2         1       3-27%    5   1     6-54%    1   0      1-9% 
 
 e. Agriculture is a way of life 
     that should be continued. 5         2       7-63%    3   0     3-27%    0   0  - 
 
 
 
      STRONGLY     SOMEWHAT 
          AGREE  AGREE    DISAGREE  
 
               C.O.(8)   F(3)      TP C.O.    F    TP  C.O.       F        TP 
 
Q.2.  a. Agriculture provides the 
     city with open space.   8        3       11-100%    0       0      -     0 0          - 
 
 b. Agriculture defines the 
     city’s rural character.   7 1       8-72%    1     0    1-9%    0 1       1-9% 
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Table two reflects the opinion expressed by respondents relative to agriculture’s potential impact 
on the future of southern Chesapeake.  By a healthy margin, both response groups maintain that a viable 
agricultural industry will help maintain southern Chesapeake’s pristine natural environment, as well as 
minimize the amount of non-agricultural development that might otherwise occur throughout southern 
Chesapeake. 
 

TABLE 2.   KEEPING AGRICULTURE VIABLE 
 

 
      STRONGLY     SOMEWHAT 
          AGREE  AGREE    DISAGREE 
 
 
      C.O.(5)   F(3)      TP C.O.    F    TP  C.O.       F        TP 
 
Q.2-e. A viable agricultural industry will 
 minimize non-agricultural develop- 
 ment in southern Chesapeake.     2   1     3-37.5%   2      0     2-25%   1  1       2-25% 
 
Q.2-f. Keeping agriculture viable will help 
 maintain the natural environment in 
 southern Chesapeake.      3   3     6-75%   2      0     2-25%   0  0 - 
 
Q.2-g. Keeping agriculture viable is a top 
 city priority.      1      2      3-37.5%   2      0     2-25%   2  1       3-37.5% 

 
 Table two contains a cautionary note as well.  In response to question 2-g, three of the eight 
respondents disagreed with the statement that keeping agriculture viable is a top city priority.  The 
extent to which this statement is actually shared by the members of the planning commission and city 
council could have a detrimental impact on the future of agriculture in southern Chesapeake. 
 
I. The Cost of Agriculture and the Management of Future Infrastructure 

 
Table three reveals the unanimous sentiment expressed by both response groups that land used 

for agriculture requires fewer local government services and fewer public expenditures compared to land 
used for residential development.  A similar point of view was also expressed relative to the cost of land 
used for commercial and industrial purposes versus agricultural uses. 
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TABLE 3.   AGRICULTURE’S PRECEIVED SERVICE DEMANDS AND SERVICE 
COSTS 

 
 
Q.2 – c&d. Land devoted to agriculture requires fewer local government services and fewer public expenditures 

compared to land used for residential, commercial, or industrial development. 
 
 

LOCAL SERVICES 
 

     STRONGLY     SOMEWHAT 
        AGREE  AGREE    DISAGREE 
 
            C.O.(8)   F(3)    TP(11) C.O.    F    TP  C.O.       F        TP 
 
 Residential development 8         3       11-100%   0      0     -    0 0        - 
 
 Commercial development 6         2        8-72%   1      1    2-18%   1 0       1-9% 
 
 Industrial development  6         2         8-72%   1      1    2-18%       1         0       1-9% 
 
 

PUBLIC EXPENDITURES 
 

     STRONGLY     SOMEWHAT 
         AGREE  AGREE    DISAGREE 
 
     
            C.O.(8)   F(3)    TP(11) C.O.    F    TP  C.O.       F        TP 
      
 Residential development 8        3       11-100%   0      0    -  0 0        - 
 
 Commercial development 5        3         8-72%   2      0    2-18% 1 0        1-9% 
 
 Industrial development  5        3         8-72%   2      0    2-18% 1 0        1-9% 
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 Survey questions 5 through 8 asked the study participants whether water and sewer lines and 
new roads should be built in southern Chesapeake to encourage greater residential and commercial 
development.  As Table four notes, city officials and city farmers alike rejected, in overwhelming 
fashion, the idea of introducing or placing  infrastructure in the southern half of the city. 
 
 

TABLE 4.   ROLE OF INFRASTRUCTURE IN SOUTHERN CHESAPEAKE 
 

Q. 5&6. Should water and sewer lines be built in southern Chesapeake to allow greater residential and commercial 
development? 

 
 
    YES    NO   NO OPINION 
 
           C.O.(8)   F(3)    TP(11)        C.O.    F    TP  C.O.       F        TP 
 

 Residential development 0        1       1-9%         8    1    9-81%    0 1       1-9% 
 
 Commercial development 0        1       1-9%         8    2    10-90%    0 0         - 
 
 

Q. 7&8. Should new roads be built in southern Chesapeake to allow greater residential and commercial 
development? 

 
 

     YES    NO   NO OPINION 
     
          C.O.(8)   F(3)    TP(11)        C.O.    F    TP  C.O.       F        TP 
 
 Residential development         0         1     1-9%          7    1     8-72%     1 1       1-9% 
 
 Commercial development       1         1     2-18%         7    2     9-81%     0 0         - 

 
 
 Survey questions 9 and ten, which focused on ways infrastructure in southern Chesapeake could 
be financed, were to be completed only if a survey participant answered questions 5 through 8 in the 
affirmative.  Of the three responses received, the sentiment expressed was uniform.  If new 
infrastructure is to be built in southern Chesapeake the development community should pay for the new 
roads and the new water and sewer lines. 
 
II. The Future of Agriculture 
 

The three questions in this cluster sought the opinion of respondents regarding the kind of future 
agriculture might have in southern Chesapeake.  As Table five details, both response groups were 
unanimous in their view that agriculture should continue as the dominant land use in southern 
Chesapeake and that farming, assuming the respondents could will it so, would continue to be a 
significant land use in the city of Chesapeake. 
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TABLE 5.   MAINTAINING AGRICULTURE AS A LAND USE 
 

Q.3.  Should agriculture continue as the predominant land use in southern Chesapeake over the next 20 years? 
 
     YES    NO   NO OPINION 
 
 City Officials   8-100%      0    0 
 Farmers   3-100%      0    0 
 Total Percent   11-100%     0    0 
 
Q.15-e. If you had it within your power, would farming continue to be a significant land use in Chesapeake? 
 
 
     YES    NO   NO OPINION 
 
 City Officials   8-100%      0    0 
 Farmers   3-100%      0    0 
 Total Percent   11-100%     0    0 

 
 
  

Question eleven asked the study participants to invent southern Chesapeake’s future.  Four 
scenarios were identified.  As Table six notes, both response groups want agriculture to be the dominant 
use.  Non-agricultural activities would be allowed, but they would be restricted to certain areas and they 
would be developed according to a village or hamlet footprint or style. 
 

TABLE 6.   INVENTING SOUTHERN CHESAPEAKE’S FUTURE 
 

Q.11. If you could invent southern Chesapeake’s future, which of the following would you choose: 
 
 
     City Officials (8)  Farmers (3)  Total Percent (11) 
 
1. The area would remain as it is today.  0          0    - 
 
2. Development would occur similar to 
    the northern half of the city with 
    central water and sewer service 
    available.     0          0    - 
 
3. Agriculture would be the dominant 
    use, with agricultural related activities 
    permitted.  Non-agricultural activities 
    would be limited to certain areas and 
    would be clustered in a village or  
    hamlet style of development.   5-62.5%         0    5-45% 
 
4. Same as above without reference 
    to agricultural related activities.  3-37.5%         2-66.7%   5-45% 
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III. Strategies for Sustaining Agriculture 
 
Three questions appearing on the survey sought the opinion of city officials and city farmers 

regarding discrete strategies Chesapeake could use to maintain the city’s rural character and to sustain 
agriculture as a viable land use twenty years into the future. 

 
Table seven presents a very clear picture relative to specific actions that would, if implemented, 

help secure Chesapeake’s rural character well into the future.  Chief among the suggestions is the idea of 
directing new growth to areas served by central water and sewer services and regulating non-agricultural 
development through strict land use and design controls.  Maintaining farming as a profession was also 
identified as a strategy. 

 
 

TABLE 7.   STRATEGIES FOR SUSTAINING CHESAPEAKE’S RURAL 
CHARACTER 

 
 

Q.2-h. Maintaining Chesapeake’s rural character in the future will be a function of: 
 
 
     STRONGLY      SOMEWHAT 
         AGREE   AGREE    DISAGREE 
 
     C.O.(5)   F(3)      TP(8)  C.O.    F    TP  C.O.       F        TP 
 
 
1. Maintaining farming.   3 3        6-75%   2      0    2-25%    0 0       - 
 
2. A strong local farm economy. 0 1        1-12.55   5      2    7-87.5%   0 0       - 
 
3. Directing new growth to areas 
 served by central water and  
 sewer.    4 2       6-75%  1      1    2-25%   0 0       - 
 
4. Protecting environmental, 
 cultural, and visual resources. 2 2       4-50%  3      1    4-50%  0 0       - 
 
5. Permitting limited growth to 
 occur in rural areas.  3 0       3-37.5%  2      3  5-62.5% 0 0       - 
 
6. Regulating non-agricultural  
 development through strict 
 land use and design controls. 4 2       6-75%  1      0    1-12.5% 0 1       1-12.5% 
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 Questions 4-a and thirteen, in many respects, constitute the very core of the study.  In the case of 
question 4-a, each study participant was asked to review a list of planning and zoning tools and to rate 
them according to their perceived utility as a strategy for helping sustain agriculture as the dominant 
land use in southern Chesapeake.  As table eight reveals, zoning based on soil characteristics and the 
refinement of a bonafide agricultural zoning district that could be added to the city zoning ordinance, 
were identified as the top two planning tools Chesapeake could use to maintain agriculture as a viable 
land use.  Rural density bonus zoning and agricultural districting were also identified as possible tools. 
 

TABLE 8 
 

PLANNING STRATEGIES CHESAPEAKE COULD USE TO MAINTAIN 
AGRICULTURE AS A LAND USE 

 
      Good     Fair           Bad    No 
      Idea     Idea           Idea     Opinion 
 
     C.0(8)   F(3)   TP(11)        CO   F    TP                   CO    F     TP             CO    F     TP 
 
Q.4.a. Maximum Density Zoning   4 0      4-36%        4    2    6-54%           0     0      -                0    1    1-9% 
 
       b. Sliding-Scale Zoning    4 0      4-36%       2     1    3-27%           1     1     2-18%    1    1    2-18% 
 
       c. Rural Density Zoning    4 2      6-54%       4     0    4-36%           0     1     1-9%    0     0      - 
 
       d. Pure Agricultural Zoning    6 1      7-63%       0     0       -                  0     1     1-9%    2    1    3-27% 
 
       e. Soil Suitability Zoning    7 0      7-63%       0     1     1-9%            1     1     2-18%          0   1     1-9% 
 
       f. Agricultural Districting    5 1      6-54%       2     0     2-18%          1     1     2-18%    0    0     - 
 
       g. Purchase of Development rights   4 0      4-36%       3     2     5-45%          1     0     1-9%    0   1     1-9% 
 
       h. Voluntary Interparcel Transfer   2 1      3-27%       4     1     5-45%          0     1     1-9%            2    0   2-18% 
 
       i. Landowner Compacts    2         0      2-18%       4     0     4-36%          1     1     2-18%          1    2    3-27% 
 
       j. Conversation Subdivision design   4 0      4-36%       1     1     2-18%          1     0     1-9%            2    1    3-27% 

 
 
 Table nine chronicles the support survey respondents assigned to a wide-range of development 
strategies Chesapeake could use to sustain agriculture as a viable land use.  Strong support was voiced 
for developing a vegetable and produce greenhouse industry, as well as a network of farmers markets to 
sell locally grown products.  Support for aquaculture was next in significance.  Developing a plants and 
flowers greenhouse industry and developing the horse industry also received strong support. 
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TABLE 9 
DEVELOPMENT STRATEGIES CHESAPEAKE COULD USE TO SUSTAIN 

AGRICULTURE AS A LAND USE 
 

Good     Fair           Poor   Need More 
      Idea     Idea           Idea   Information 
 
     C.0(8)   F(3)   TP(11)           CO     F     TP              CO    F     TP          CO     F      TP 
 
 
Q.13.a. Create an aquaculture 
 industry.   6 1      7-63%  2        0     2-18%       0      0     -  0      1     1-9% 
 
         b. Develop agritainment.  3 0      3-27%  3        0      3-27%       1      0      1-9%  1     2     3-27% 
 
         c. Develop the horse industry. 6 0      6-54%  2        0     2-18%       0      0      -  0     2     2-18% 
 
         d. Develop a greenhouse 
             industry-plants and flowers. 6 0      6-54%  2        0     2-18%       0      0      -   0    2    2-18% 
 
         e. Develop a greenhouse 
             industry-vegetables and 
             produce.   7 1      8-72% 0         0        -          0      0       -    1    1    2-18% 
 
         f. Establish agricultural parks. 4 0      4-36% 2         0      2-18%      0      1      1-9%    2    1    3-27% 
 
         g. Create an agricultural 
 development authority.              4 0      4-36% 1         0       1-9%       1      1      2-18%    2    1    3-27% 
 
         h. Create an agricultural board 
 for both Chesapeake and 
 Va. Beach   4 0      4-36%  1         1       2-18%     1      1       2-18%    2    0    2-18% 
 
          i. Create an agricultural overlay 
 district that would apply in 
 both cities.   2 0       2-18% 2         1       3-27%     0      1       1-9%     4   0    4-36% 
 
          j. Create a series of farmer 
 markets to sell local products. 6 2       8-72% 1         0       1-9%       0     0   -     1   1    2-18% 

 
 As might be expected, several respondents indicated they needed more information about several 
of the agriculture development strategies.  The creation of an agricultural overlay district that would 
have standing in both Chesapeake and Virginia Beach was the least understood strategy.  The creation of 
an agricultural development authority, the possible establishment of agricultural parks and the 
refinement of agritainment as a component of the agricultural industry were also identified as least 
understood strategies.   
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IV. The Potential of Direct Marketing 
 

Due to a favorable climate and excellent soils, a variety of commodities can be grown in 
Chesapeake.  Accordingly, a promising strategy for sustaining agriculture as a land use involves the 
development of a network of farmers markets and “pick your own operations.”  Question twelve sought 
the opinion of the study participants regarding the viability of selling locally grown food products.  As 
the following table details support for the concept appears to be favorable. 

 
 

TABLE 10.  DIRECT MARKETING POTENTIAL IN CHESAPEAKE 
 

12-a. Selling home grown food products locally is 
 

1. A good idea - (10) 
2. A fair idea – 
3. A poor idea – 
4. A bad idea - 

 
12-b. Would citizens shop at a farmers market or food cooperative? 
 
      YES   MAYBE   NO 
 
 City Officials       5-62.5%         3-37.5%      0 
 
 Farmers       3-37.5%         0       0 
 
 Total Percent       8-72.0%         3-28.0%      0 
 
 
12-c. Would citizens purchase products at a farmers market if prices were slightly higher than at the grocery store? 
 
      YES   MAYBE   NO 
 
 City Officials       4-50.0%         4-50.0%      0 
 
 Farmers       1-33.3%         2-66.7%      0 
 
 Total Percent       5-45.0%         6-55.0%      0 
 
 
12-d. Would citizens support “pick your own produce” operations in Chesapeake? 
 
      YES   MAYBE   NO 
 
 City Officials       4-50.0%         3-37.5%      1-12.5% 
 
 Farmers       2-66.7%         1-33.1%      0 
 
 Total Percent       6-55.0%         4-36.0%      1-9.0% 



Strategic Plan for Agriculture Appendix D  D-13 

V. Purchase of Development Rights Opinions 
 
At present, the City of Chesapeake is studying whether a purchase of development rights 

program (PDR) program should be established.  As used in other states, a PDR program limits a 
landowners ability to convert farmland to other uses.  In a PDR program, the local government typically 
will buy the development rights on farmland, paying the landowner the difference between the 
property’s value if more intensive development is allowed and its value if limited to agricultural use.  
The cost of this preservation strategy is usually borne by the public through an agreed to purchase 
agreement.   

 
Question fourteen asked the study participants to review and comment on a number of possible 

PDR options.  As table eleven details, the survey respondents support the notion that if adopted 
development rights should be purchased in perpetuity and that all taxpayers should help finance the PDR 
program.  Differences of opinion are discernable, however, with respect to possible strategies for 
financing a PDR program. 

 
 

TABLE 11.   PURCHASE OF DEVELOPMENT RIGHTS OPINIONS 
 

     STRONGLY                           STRONGLY 
      __AGREE__       AGREE            DISAGREE       DISAGREE_ 
 
           C.O.(5)   F     TP(11)        C.O    F     TP               C.O.     F       TP           C.O.     F     TP 
 

a. Development rights, if 
purchased, should be in 
perpetuity.           3        1  4-36%       3      1     4-36%   0       0        -             2       0     2-18% 
 

b. All taxpayers should help 
pay for the PDR program.      3        0     3-27%      3  1     4-36%   2      2      4-36%       0      0       - 
 

c. General obligation bonds 
should underwrite the 
program.          0          0         -      4       1     5-45%   2      0      2-18%       2      0      2-18% 
 

d. Revenue bonds should 
underwrite the program.        0          0         -     5        0     5-45%   2      1      3-27%       1      0      1-9% 
 

e. The PDR program should 
be financed by a special 
assessment.         0          0         -     4        0     4-36%   3      0      3-27%      1       1      2-18% 
 

f. The PDR program should 
be used for forestry and 
open space uses as well 
as agriculture.         1          0  1-9%      3      1      4-36%   1      1      2-18%      3       1      4-
36%    

 


