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1.0 Introduction

The United States is unique among nations in providing burial grounds not only for fallen
soldiers of military engagements but also for all honorably discharged military veterans.
This cemetery system began during the Civil War to meet the enormous burial needs of
battle casualties near battlefield sites but has gradually evolved into a program that is
more inclusive and spatially more diffuse. In the 1970s, the national veterans cemeteries
system was further expanded to include veterans’ cemeteries that are jointly funded by
both federal and state governments. States were given more favorable development
funding terms in the 1990s in order to stimulate additional cemetery construction to
accommodate burials for a growing number of aging WWII and Korean War era
veterans.

This paper examines the history of U.S. veterans cemeteries and the evolving role that
spatial analysis has played in identifying appropriate locations for new veterans
cemeteries. It also examines some of the spatial assumptions that have underpinned
cemetery planning. Moreover, some of the issues involved in planning veterans
cemeteries in Virginia are described. Data from two Virginia State Veterans Cemeteries
are examined to help determine appropriate cemetery service area boundaries. Finally,
the paper uses a location-allocation model to determine the best locations for a new
veterans cemetery in Virginia.

The paper is divided into five additional sections. The next section provides some
historical background on national and state Veteran cemeteries including the
establishment of the National Cemetery Administration (NCA), the State Cemetery
Grants program, and Virginia’s Veterans Cemeteries. The third section examines the
factors that influence veteran burial needs. These variables include local area veteran
population projections as well as veterans knowledge and interment preferences. In
section four, the spatial assumptions and location model used to identify optimal
cemetery sites are introduced. The fifth section presents the results of location analyses
using eight location modeling scenarios and presents veteran service area computations
for FY2008 and FY2030. The final section provides a summary and conclusion.

2.0 National and State Veterans Cemeteries
2.1 Veterans Cemetery History

The origins of the U.S. National Cemetery System can be traced to the extraordinary
burial needs that arose near military hospital sites and battlefields where there were
military engagements during the Civil War. After the war, additional sites were acquired
for the dignified re-interment of military casualties that were unburied or scattered in
temporary, makeshift graves. Seventeen of nineteen national cemeteries located in
Virginia were created during the Civil War and the period immediately after. Some,

' Hampton VA National Cemetery (not to be confused with Hampton National Cemetery)
was created during a Yellow Fever epidemic for servicemen at the Southern Branch of



such as Seven Pines and Balls Bluff, bear the names of significant Civil War battles (See
Table 2.1). Indeed, among the first U.S. military cemeteries was Alexandria which was
used for burials that arose from hospital casualties and military engagements near
Washington D.C. As it filled to capacity, Arlington National Cemetery, the Nation’s
most prominent military cemetery, was established. The property was confiscated in
1862 from the owner, Robert E. Lee, by the U.S. government in a tax lien case (Holt
1992). Arlington and another national Civil War era cemetery, Culpeper National
Cemetery, continue to accept casket interments and Alexandria and Danville continue to

accept inurnments.

Table 2.1 Virginia National Cemeteries Established During Civil War Era

Year
Cemetery Established Acreage Status® Ownership
Alexandria 1862 5.5 Closed (1967)  Department of Veterans Affairs
Arlington 1864 612 Open Department of the Army
Balls Bluff 1865 4.6 Closed (1889)  Department of Veterans Affairs
City Point 1866 6.7 Closed (1971)  Department of Veterans Affairs
Cold Harbor 1866 1.4 Closed (1970)  Department of Veterans Affairs
Culpeper 1867 29.5 Open Department of Veterans Affairs
Danville 1866 3.5 Closed (1970)  Department of Veterans Affairs
Fredericksburg 1867 12 Closed Department of the Interior
Fort Harrison 1866 1.5 Closed (1967)  Department of Veterans Affairs
Glendale 1866 2.1 Closed (1970)  Department of Veterans Affairs
Hampton 1862 27.1 Closed (1993)  Department of Veterans Affairs
Poplar Grove 1866 18 Closed Department of the Interior
Richmond 1867 9.7 Closed (1963)  Department of Veterans Affairs
Seven Pines 1866 1.9 Closed (1964)  Department of Veterans Affairs
Staunton 1868 1.15 Closed (1983)  Department of Veterans Affairs
Winchester 1866 4.9 Closed (1969)  Department of Veterans Affairs
Yorktown 1866 2.7 Closed Department of the Interior

? “Closed” means closed to casket burial
Source: U.S. Department of Veterans Affairs (2007a), Steere (n.d.), and Holt (1992).

The national cemetery system was formally created by legislative act in 1862 with the
Department of the U.S. Army Quartermaster being charged with the responsibility of
acquiring land for establishing cemeteries (Steere n.d.). Legislation in 1863 provided the
legal authorization for funding the physical improvements to the cemetery land. By
1870, seventy-three National Military Cemeteries had been created and the process of
identifying fallen soldiers and re-interment of the dead had concluded. The next major
expansion of the national cemetery system occurred in 1873 when burial privileges were
extended to all honorably discharged Civil War veterans. Later in the century, this
privilege was extended to other war veterans such as those who served in the Spanish
American War. In 1948, spouses and dependent children and some non-military

the National Home in 1899 (Holt 1992). Quantico National Cemetery was opened in
1983 using land donated by the Marine Corps military base at Quantico.



personnel who served in combination with the U.S. military officially became eligible for
interment.

The next phase of national cemetery expansion was motivated by the need to renew
existing national cemeteries that were approaching capacity and to provide more
convenient access to veterans residing in underserved areas. In 1938 several existing
cemeteries were expanded, and twenty new national cemeteries were authorized on land
provided by the states (Steere n.d.). A 1974 study for the National Cemetery System
recommended that a system of regional cemeteries be developed and that states
participate on an equal basis towards development costs. This recommendation was
formalized in 1978 with the establishment of the State Cemetery Grants program. In
1998, this 50-50 percent cost split was modified with the Department of Veterans Affairs
providing 100 percent of development costs but requiring that the states provide the land
for development (U.S. Congress. House. Subcommittee on Disability Assistance and
Memorial Affairs, 110™ Congress. May 8, 2007). The states are also responsible for the
cemetery operational costs.”

The National Cemetery Administration (renamed from the National Cemetery System in
1998) currently operates a two-tiered system for establishing veterans cemeteries. It
continues to expand and improve the system of national cemeteries in unserved areas
where it can be established that at least 170,000 veterans would live within 75 miles of a
new cemetery.” The most recent additions to the system include cemeteries in
Sacramento, CA and Southern Florida. Six national cemeteries are being developed in
Bakersfield, CA, Birmingham, AL, Columbia, SC, Jacksonville, FL, Sarasota, FL, and
Southeastern Pennsylvania (U.S. Department of Veterans Affairs 2007a).

The State Cemetery System is viewed as supplemental to the national system and used to
provide access to veteran populations that fall below the 170,000 threshold for national
cemetery eligibility. The NCA has funded 65 state cemeteries, including two in Virginia.
In addition, ten new state cemeteries are under development (U.S. Department of
Veterans Affairs 2007a). They are located in Georgia, Texas, Kentucky, Louisiana,
South Carolina, lowa, Montana, and Saipan.

2.2 Virginia State Veterans Cemetery System

To meet the burial needs of a growing number of elderly WWII and Korea era veterans
and compensate for the loss of National Cemeteries such as Hampton National Cemetery,

? The NCA also provides a headstone or marker and $300 reimbursement toward burial
expenses for each veteran interred at a state veterans cemetery.

3 The National Cemetery Administration (NCA) currently operates 125 national
cemeteries. However only 65 are accepting all types of interments. Seventeen accept
cremated remains or the remains of family members in a gravesite of an interred family
member. The remaining cemeteries accept only the remains of family members in a
gravesite of an interred family member (U.S. Department of Veterans Affairs 2007a).



which closed to casket burials in the mid 1990s, the State Veterans Cemetery System was
created within the Virginia Department of Veteran Affairs (renamed the Virginia
Department of Veterans Services in 2003). The first cemetery was dedicated in 1997
with the acquisition and development of the 129-acre Virginia Veterans Cemetery in
Amelia, approximately 40 miles southwest of Richmond. In 2004, another state cemetery
was opened, Albert G. Horton, Jr. Memorial Veterans Cemetery in Suffolk. It is
anticipated that 80 acres of land will be acquired for a third veteran’s cemetery in Dublin,
approximately 50 miles south of Roanoke, in FY 2009. Pre-application is currently being
made for development costs from the NCA State Cemetery Grants Program with
construction expected to commence in FY 2010 or FY 2011.* These cemeteries are
projected to meet the veteran burial needs of their respective service areas for the next 60
to 80 years.

The state veterans cemeteries provide a final resting place for a growing number of
Virginia veterans (see Table 2.2). Moreover, the FY2006 figure amounts to
approximately one-third of all Virginia veteran and veteran spouse/dependent interments
handled by national and state cemeteries in the state. This number will increase with the
establishment of a new state cemetery in southwestern Virginia on property to be
obtained from the U.S. Army. According to Virginia Department of Veteran Services
(DVS) records, the Pulaski County cemetery will bring an additional 65,000 veterans
within 75 miles of a veteran’s cemetery (DVS 2006a).

Table 2.2 State Veterans Cemetery Interments, FY1997-FY2007

Year Albert G. Horton, Jr. Virginia Total
Memorial Veterans  Veterans
1997 -- 2 2
1998 -- 95 95
1999 -- 91 91
2000 -- 124 124
2001 -- 121 121
2002 -- 175 175
2003 -- 169 169
2004 -- 179 179
2005 255 188 443
2006 478 231 709
2007 510 228 738
Total 1,243 1,603 2,846

Source: Virginia Department of Veterans Services

% Using the NCA’s 75-mile standard, two Virginia areas were identified as having large
underserved veteran populations centered on Chesapeake and Roanoke (Principi 2002).
The Albert G. Horton, Jr. Memorial Veterans Cemetery opened in 2004 in Suffolk serves
the former area. The planned state cemetery in Dublin will serve much of the latter area,
approximately 50 miles south of Roanoke.



The DVS restricts eligibility for interment to honorably discharged veterans who were
legal residents of Virginia at death or upon entering the armed forces, their spouses,
“unmarried minor child under age 21” or “unmarried adult child, who, before the age of
21, became permanently incapable of self-support because of physical or mental
disability” (DVS 2006a). In this regard, Virginia is like most states east of the
Mississippi river. Legal residency is shown by submission of a report of separation (form
DD-214) that establishes where they lived at the time of their induction into military
service. Waivers are granted in special circumstances for others who lived in Virginia at
one time but did not meet the letter of the residency conditions.

3.0 Determinants of Burial Needs
3.1 Veteran Population and Death Projections

The most significant determinants of Virginia veteran burial needs are the size and
distribution of the state veteran population. Mirroring national trends, the
Commonwealth of Virginia is projected to see a peak in veteran deaths in FY 2008 (see
Figure 3.1) due to the deaths of a large cohort of WWII and Korean War era veterans.’
Veteran deaths thereafter are projected to decline because of the shrinking size of the
veteran pool but they will not reach the level estimated for FY 2000 until FY 2022. Most
of the state’s veterans are located in the heavily populated Northern Virginia suburbs and
Hampton Roads areas (see Figure 3.2). Projections indicate that veteran populations will
decentralize in much the same manner as the general population.

> Veteran population and death figures used in this paper are derived from the
VetPop2004 Version 1.0 projection model (U.S. Department of Veterans Affairs 2007b).
The projections are based on the 2000 U.S. Census, Department of Defense data on
military separations, and Department of Veterans Affairs administrative data. State
changes in veteran population numbers are based on subtracting estimated veteran deaths
from the additional veterans created by separations from the military and estimates of
interstate migration.



Figure 3.1 Projected Virginia Veteran Deaths by Year, 2001-2030
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Figure 3.2 Veterans by City and County, 2000
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3.2 Cemetery Preferences

Veteran burial preferences are shaped by a number of personal and financial factors.
Knowledge of the veteran interment benefit also plays a big role. According to a 2001
veterans survey, 41.2 percent of veterans remain unaware of their national and state
burial benefits (U.S. Department of Veterans Affairs 2001). For those who are likely to
choose a veteran cemetery for burial, the honor conferred by being buried there is the
overriding factor. Cost is secondary but still important.

Veterans’ burial location choices are often influenced by family considerations (see
Table 3.1). Many veterans have already made plans for burial in a private cemetery. In
numerous instances, veterans may have entered into pre-need contracts for funeral and
burial arrangements. Distance is identified as an obstacle by 6.6 percent of respondents.
This result may partly reflect the fact that approximately 20 percent of U.S. veterans live
beyond a 75 miles of a national or state cemetery that the NCA regards as an outer limit
for which veterans would be willing to consider burial sites. For veterans already located
within 75 miles of a veteran cemetery, distance may still pose a barrier because of
increased search costs associated with investigating the burial option, a desire to be
interred close to home or family, or a desire to be interred in a place that is more
accessible for family and friends during funeral ceremonies or cemetery visitation.

Table 3.1 Reasons for Not Choosing National or State Veterans Cemetery

Percent of

Reason Respondents”
Wanted location close to other family members 44.6
Made other arrangements 41.2
Didn’t know eligibility criteria 8.6
Veterans’ cemetery too far away 6.6

Didn’t know how to make arrangements with VA 2.4

VA services don’t accommodate religious preferences 0.7

Too difficult to make arrangements with VA 0.6
Wanted services that weren’t available at Veterans’ cemetery 0.3
Quality of service 0.2
Unable to make advance arrangements with VA 0.2

Some other reason 15.5

Source: U.S. Department of Veterans Affairs (2001)
* Sums to more than 100 percent because more than one response allowed.

Historical data suggest that veteran cemetery interment rates have increased over the last
150 years. These increases may be due to greater preferences for veteran cemeteries,
growing comparative cost advantages over private cemeteries, improved accessibility, or
other factors. Less than 3.5 percent of eligible Civil War/Spanish American War
veterans chose burial in national cemeteries (Steere n.d.). An 1883 Study of Cyprus Hills



National Cemetery estimated that 10 percent of New York area veterans would seek
burial there. Approximately 12.5 percent of WWI servicemen who were killed in action
were buried in national cemeteries compared to 20 percent of those killed in action during
WWII. Current National Cemetery Administration planning guidelines recommend that
allowance be made that 20 percent of veterans living within 75 miles of a veteran’s
cemetery would choose interment there.

3.3 Travel Distance

Distance is clearly a key factor in veteran burial decisions. It may serve as a proxy for
the strength of local or family attachments, increased search costs, or the costs of
transporting remains, funeral attendees or visitors. Therefore, it is not surprising that the
service area distance threshold standard plays a central place in the debate about veteran
cemetery burial needs.

Initial estimates of a 250 mile service areas for planning new cemeteries in the 1940s
(Steere n.d.) have given way to a much smaller 75 mile service area threshold estimates
in recent years (Holt 1992). Some studies suggest an even smaller service area of 50
miles. For instance, a 1948 study found that 82 percent of all interments to a national
cemetery came from veterans living within a 50-mile radius of the cemetery (Holt 1992).
A 1974 study states that “experience has shown that the families of deceased veterans, in
the vast majority of cases, have preferred and sought burial of the veterans within 50
miles of the family home” (Holt 1992, p. 457). Subsequent studies provide empirical
support for a fifty-mile service standard.

In congressional hearings, the 75-mile service area standard has been called into question.
The 75-mile service standard is based on straight-line distance and does not recognize the
variability in travel times that may result from differences in the quality and connectivity
of the local road network, traffic congestion, and the presence of natural barriers such as
rivers and mountains. Because of these issues, the NCA has contracted with an
independent consultant to study the issue further and offer recommendations (U.S.
Congress. House. Subcommittee on Disability Assistance and Memorial Affairs, 110™
Congress. May 8, 2007). This study may result in a future refinement of the service area
definition.

4.0 Spatial Assumptions and Location Model
4.1 Existing Cemeteries

Figure 4.1 shows the locations of national cemeteries in Virginia and adjoining states
that allow casket burial. Only those cemeteries offering casket burial services will be
considered because it is the most common interment choice. This means that thirteen
national cemeteries located in Virginia are excluded from the analysis. Three only accept
inurnments and eligible family members in an existing gravesite (DVS 2006b). Ten other
national cemeteries only accept eligible family members in an existing gravesite. The
number of inurnments in the three accepting cremated remains is negligible for the



purposes of this study and one might surmise that the cemeteries are regarded as virtually
closed by most veterans.

Figure 4.1 Location of National Veterans Cemeteries in Virginia and Nearby States
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In addition, this analysis assumes that veteran cemetery services for Virginia veterans are
provided by (1) national veterans cemeteries located within the state of Virginia, (2) those
national veterans cemeteries located within a 75 mile radius (see Figure 4.1) of Virginia
border, and (3) existing or planned Virginia state veterans cemeteries. Out-of-state state
veterans cemeteries in adjacent states are not considered because interments are either
restricted to residents of those states or the state cemeteries are located at least 75 miles
from the Virginia border.

Finally, this analysis excludes Arlington National Cemetery, which is operated by the
U.S. Army. Arlington is the United States’ most visible and prestigious national
cemetery, but it has more stringent eligibility criteria for in-ground casket burials than the
national cemeteries run by the National Cemetery Administration. Only servicemen who
died on activity duty, retired military personnel, certain categories of disabled veterans,
and highly decorated veterans are eligible. Columbarium inurnment, in contrast, is open
to all honorably discharged veterans who served on active duty.

Restricting the cemeteries in the manner described above results in the list of cemeteries
below. Five active national cemeteries in Virginia and the surrounding region impact
Virginia veterans. These include:



1. Quantico National Cemetery. The cemetery is located on a 727-acre site that was
donated by the U.S. Marine Corps and was opened in 1983. It is expected to be active for
at least the next 60 years. Also, the possibility exists to expand the cemetery to meet
future needs because of the presence of adjacent publicly owned property. The cemetery
primarily serves veterans located in Northern Virginia.

2. Culpeper National Cemetery. The cemetery was established in 1867 and occupies
30 acres. It was closed once during the mid 1970s to casketed burials because of space
limitations (Holt 1992). However, the Veterans of Foreign Wars donated 11 acres of land
in 1978 that extended the life of the cemetery. Although the NCA projections indicate
that the cemetery will be open to casketed interments beyond 2030, the forecast may be
overly optimistic. In all likelihood, the cemetery will be closed to such burials within the
next 15 to 20 years. Opportunities exist now to expand further the area of the cemetery
and extend its depletion date. However, the NCA makes expansion decisions within 3-5
years of expected depletion. In the meantime, rapid growth in Northern Virginia and
Culpeper County may encroach on the cemetery’s perimeter. The cemetery serves the
northern and central parts of Virginia. Its service region overlaps substantially that of
Quantico National Cemetery.

3. Mountain Home National Cemetery. The 100-acre cemetery is located in Johnson
City, Tennessee on the grounds of the Mountain Home Veterans Administration Center
and is approximately 30 miles from the Virginia border. It was established as a National
Cemetery in 1973 and has adequate space to meet the burial needs of veterans beyond
2030. This cemetery is the closest veteran’s cemetery for many veterans who reside in
Southwestern Virginia.

4. Salisbury National Cemetery. The cemetery was established during the Civil War
and occupies 64 acres. It is located in Salisbury, North Carolina, approximately 35 miles
south of Winston-Salem. Because it is located so far southward, its 75-mile service area
intersects only a very small portion of southwestern Virginia.

5. West Virginia National Cemetery. The cemetery was opened in 1987 to replace
Grafton National Cemetery, which was closed to casket burial in 1961. It occupies
approximately 90 acres and serves primarily veterans in the Northern half of West
Virginia. However, its service boundary intersects Virginia’s lightly populated Highland
County.

Three Virginia state cemeteries will be assumed for this analysis. They include the
following:

1. Virginia Veterans (“Amelia”) Cemetery. This cemetery is located in Amelia
County approximately 40 miles southwest of Richmond. It was opened in 1997 and
occupies approximately 129 acres of which 29 acres are currently developed. It serves
primarily veterans in the Richmond area and Piedmont region of central Virginia and is
projected to have burial capacity for 80 or more years.

10



2. Albert G. Horton, Jr. Memorial Veterans (“Suffolk”) Cemetery. This cemetery is
located in Suffolk and occupies 73 acres of which 26 acres are developed. The cemetery
is expected to have burial capacity for 60 or more years. It serves primarily veterans in
the Hampton Roads area of Virginia.

3. Southwestern Virginia (“Dublin”) Cemetery. This prospective cemetery is to be
located in Southwestern Virginia on an 80-acre tract on land next to the U.S. Army
Radford Ammunition plant that will be secured from the U.S. Army. It will serve
veterans in the west central and valley regions of Virginia.

4.2 Service Area Boundaries

This study assumes that the goal of state policy is to maximize the number of veterans
who are located within a given distance of a national or state cemetery. A distance of 75
miles is used by the NCA in locating national cemeteries and awarding State Veterans
Cemetery Program development grants. Therefore, this distance standard will be used as
a starting point for assessing burial needs. However, based on Virginia state cemetery
interment data, a smaller service area distance of 50 miles appears to be a better
approximation of the outer limit that Virginia veterans are likely to consider as an
interment choices. Therefore, the effect of reducing the radius of the service area from
75 miles to 50 miles is also explored.

Veteran “burial draw rates” (or the percentage of projected veteran county interments
accommodated by the two state cemeteries in Amelia and Suffolk) were computed by
combining state cemetery interment data with veteran projections by county from
VetPop2004 (U.S. Department of Veterans Affairs 2007b).° Figures 4.2 and 4.3 show
veteran burial draw rates for the Amelia and Suffolk Cemeteries by county of residence
with concentric 50 mile and 75 mile rings superimposed. The figures show that the
largest draw rates occur within 50 miles of each cemetery. In addition, counties in the
vicinity crossed by roads such as U.S. Route 360 for the Amelia cemetery have larger
draw rates than counties that are not connected to the cemetery by a major arterial

% State cemetery interment data obtained from DV'S contained the zip code of each
veteran’s final residence. Total zip code interments were aggregated to the county level
using zip code/county correspondence data obtained from Zipinfo.com (2004). The
Amelia cemetery was dedicated in May 1997 and Suffolk in November 2004. Interment
data used here reflected burials as of mid-June and mid-May respectively. Since FY
1997-1999 veteran population estimates were not available, FY 2000 estimates were used
instead for these three years. Also, the two cemeteries were not open for the entire fiscal
years of their first years of operation and data for the final fiscal year was incomplete
with Suffolk interment data reflecting totals as of May 2007. Therefore, the total
interments by locality for each cemetery were divided by estimates of deaths that were
prorated to reflect the period for which each cemetery was open and data were available.

11



highway. The map shows that counties with draw rates above one percent are generally
located within a 50-mile radius of the state cemetery.

Figure 4.2 Veteran Burial Draw Rates By City and County, Amelia Cemetery
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Figure 4.4 provides an alternative picture of city and county burial draw rates by
comparing them to straight line (i.e., “as the crow flies” or Euclidean) distance to a state
veterans cemetery.’ The graph shows a steady erosion of veteran burials with negligible
draw rates beyond 50 miles. A linear regression equation estimates that no burials occur
beyond approximately 59 miles.

Figure 4.4 Veteran Burial Draw Rates by City and County Straight Line Distance
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The challenges of traveling within a 75-mile straight line distance of a cemetery are also
illustrated by Figure 4.5 which provides a comparison of Amelia cemetery draw rates by
distance defined as both Euclidean and roadway (network) distance.® Because straight
line distance provides the most direct route from origin to destination, it is always smaller
than roadway distance. The graph suggests that the service standard of 75 miles straight-

” These distances were computed by assigning locality veteran deaths and locality veteran
cemetery interments to county centroids that were obtained from MABLE/Geocorr2k
(http://mcdc2.missouri.edu/websas/geocorr2k.html) (Accessed October 15, 2007).
Cemetery addresses were geo-coded using the TeleAtlas website
http://www.geocode.com/ (Accessed October 17, 2007). Distances were computed based
on these linear endpoint coordinates.

8 Zip code centroid data were obtained from MABLE/Geocorr2k to compute zip code
Euclidean distances. Roadway distances to cemeteries based on cemetery addresses and
the zip code of final residence were obtained by the DVS using Google Map.
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line distance (represented by the first vertical red line in the graph) is approximately the
same as a 91-mile roadway distance (represented by the second vertical red line in the
graph). In addition, one can ascertain from the graph that a 50-mile service area
boundary roughly translates into a 71-mile roadway travel distance, which can be
traveled in less than two hours.

Figure 4.5 Veteran Burial Draw Rates for Amelia Cemetery, Straight Line versus
Road Distance
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4.3 Location Model

The task of finding computationally the optimal geographical location to serve a given
population with goods and services belongs to the field of location-allocation modeling
(Ghosh and Rushton 1987). Different techniques are available which solve different
objective functions and utilize different computational routines (Yeh and Chow 1996).
These techniques solve location problems in both continuous space and using networks
such as streets and roads.

The problem of maximizing the population of veterans that is served within a certain
threshold distance (d) of a given number (n) of cemeteries corresponds to the “maximal
covering location problem” (Church and ReVelle 1974). It is solved here using routines
available in ARC/INFO Workstation, including the LOCATEALLOCATE command and
LOCATECRITERIA MAXCOVER criterion. This software allows the user to change
parameters in the analysis to investigate their effects on location assignments. For
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example, the location and strength of demand (i.e., number of veterans at a given
location), boundary distance (e.g., 75 or 50 miles), and number of facilities can be
altered. Also, up to n fixed cemetery assignments can be imposed on the solution set.
This constraint is necessary here because veteran cemeteries already exist at certain
locations and must be pre-determined within the search routine.

For this study, continuous space was used and Euclidean distances served as distance
measures. This choice was made because the national service area guidelines are stated
in terms of straight-line distance. Moreover, a previous national study performed for the
NCA (Prettol and Glace 2001) used straight-line distance. Veteran populations were
assigned to county and independent city centroids for making distance computations.
The city and county veteran populations served as the measures of demand at each
location because NCA State Cemetery Grants Program goals are stated in terms of the
number of living veterans located within a veterans cemetery service area. The solution
set was constrained to have eight current and proposed cemetery locations listed
previously in Section 4.1.

5.0 Results
5.1 Cemetery Location Scenarios

Several alternative coverage models were run to examine optimal locations for state
cemeteries. Veteran populations for different years were used, different service area
distance thresholds were selected, different configurations of existing cemeteries were
considered, and up to two new locations were modeled. The results proved to be
relatively insensitive to different specifications. Moreover, the addition of one additional
cemetery facility proved to be sufficient to bring at least 91 percent of the veteran
population within the service area boundary of a veteran’s cemetery.

The results of several models (see Table 5.1) are described here to illustrate the effect of
changing the service area distance threshold from 75 to 50 miles and the inclusion or
exclusion of Culpeper National Cemetery. In addition, two alternative assumptions were
made about the longevity of Culpeper National Cemetery. The first assumes that it will
be available in the future and the second models cemetery location as if it were depleted.
In each instance, FY2008 county veteran population projections from the U.S.
Department of Veterans Affairs are used.
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Table 5.1 Cemetery Location Modeling Scenarios

Scenario Figure Service Area Culpeper Included? Cemetery Addition?

1 5.1 75 Miles Yes No

2 5.2 50 Miles Yes No

3 5.3 75 Miles No No

4 54 50 Miles No No

5 5.5 75 Miles Yes Yes, Amherst County
6 5.6 50 Miles Yes Yes, Rockbridge Co.
7 5.7 75 Miles No Yes, Amherst County
8 5.8 50 Miles No Yes, Nelson County

Scenarios 1 and 2 show baseline cemetery service areas if there are no changes in the
number of cemeteries currently available to veterans. Figure 5.1 indicates that there are
very few localities outside the service area boundaries of the seven existing regional state
and national veteran cemeteries and one proposed cemetery in Dublin. Areas outside of a
service region include Accomack County on the Eastern Shore, Bath and Rockbridge
counties (along with Lexington and Buena Vista cities) in the west, and Danville City in
Southside. Figure 5.2 shows the effect of reducing the service area boundary to 50
miles. This change expands the list of uncovered localities to 37 including larger areas in
west central and Southside Virginia and the Northern Neck and Middle Peninsula.

Figure 5.1 Cemetery Service Areas, 75 Miles
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Figure 5.2 Cemetery Service Areas, 50 Miles
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Scenarios 3 and 4 show cemetery service areas with 75 and 50-mile service area
boundaries respectively if one assumes that Culpeper in depleted. Changing this
assumption (see Figure 5.3) affects only four additional localities because much of
Culpeper’s 75-mile service area in Northern Virginia is picked up by Quantico.
However, a 50-mile service boundary (see Figure 5.4) places 11 additional localities in
northwestern Virginia outside a cemetery service area.
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Figure 5.3 Cemetery Service Areas, 75 Miles and without Culpeper
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Figure 5.4 Cemetery Service Areas, S0 Miles and without Culpeper
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Figure 5.5 and Figure 5.6 show service areas for 75 and 50-mile boundaries if one
additional optimally sited cemetery is provided. With a 75-mile boundary, Amherst
County provides the optimal coverage and includes five of the six localities previously
excluded. For a 50-mile boundary, Rockbridge County is selected. It extends coverage
to 17 of 37 counties that would otherwise be outside a 50-mile service area.

Figure 5.5 Cemetery Service Areas, 75 Miles and New Cemetery in Amherst County
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Figure 5.6 Cemetery Service Areas, 50 Miles and New Cemetery in Rockbridge
County
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Figure 5.7 and Figure 5.8 show service areas assuming that Culpeper National Cemetery
is unavailable. With a 75-mile rule, Amherst County is selected again and it provides
coverage for all but Accomack County. A 50-mile boundary results in the selection of
Nelson County that adds 15 out of 48 localities that were located outside a service area.
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Figure 5.7 Cemetery Service Areas, 75 Miles without Culpeper and New Cemetery
in Amherst County
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Figure 5.8 Cemetery Service Areas, 50 Miles without Culpeper and New Cemetery
in Nelson County
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The various scenarios considered here result in selections of three county candidate
locations that are adjacent to one another and drawn from the same central western region
of the state. They provide similar coverage by improving cemetery access to west central
veterans who are currently either not currently located within a service region (e.g.,
Rockbridge County) or located on the edge of an existing service region (e.g., Lynchburg
City). Of these choices, Nelson County would serve as the best choice of the three based
on a fifty-mile service area boundary and the strong possibility that Culpeper National
Cemetery will be depleted within the next two decades.

5.2 Cemetery Service Area Veteran Populations

Table 5.2 provides the number of Virginia veterans located within 75 miles and 50 miles
of each cemetery. Since there is some overlap in service areas, veterans may be double-
counted. The table shows that Culpeper National Cemetery encompasses an area with the
most Virginia veterans and that Quantico National Cemetery is second. Mountain Home
National Cemetery also potentially serves a large number of Virginia veterans. Among
Virginia Veteran Cemeteries, Suffolk has the largest service area with Amelia second.
Although the Dublin service area includes 77,593 Virginia veterans, there is less overlap
between its boundaries and other cemetery service areas. In contrast, a Nelson County
state cemetery location would encompass a service region of 113,512, but most of these
veterans would also already be located within the 75-mile service regions of state and
national cemeteries in Amelia, Dublin, and Culpeper.

Table 5.2 Veterans Cemetery Service Area Population, 75 Miles and 50 Miles

Cemetery 75-Mile Veteran Population 50-Mile Veteran Population
FY2008 FY2030 FY2008 FY2030
State
Amelia 174,784 125,289 108,069 76,951
Dublin 77,593 48,937 49,878 30,965
Nelson 113,512 75,035 59,290 38,854
Suffolk 307,863 218,630 221,330 157,084
National
Culpeper, VA 323,018 252,218 234,205 191,761
Quantico, VA 306,111 240,695 216,332 177,700
Salisbury, NC 4,534 2,877 0 0
Mountain Home, TN 25,490 15,467 15,366 9,146
West Virginia, WV 317 190 0 0

Table 5.3 shows the incremental number of Virginia veterans that would be served by the
opening of cemeteries in Dublin and Nelson County if the service region distance
standard were 50 miles. Based on FY 2008 projections, 641,906 or 89 percent of all
Virginia veterans are located within a service area of either a state or national veterans
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cemetery. With the opening of Dublin cemetery, 65,293 additional Virginia veterans or
an additional 9 percent would be added moving the state above the NCA goal of
providing 75-mile access to at least 90 percent of veterans. Adding a Nelson County
veterans cemetery afterward would serve only 3,064 (or less than 1 percent) more
veterans. If Culpeper National Cemetery were to close, it would reduce the number of
veterans served by 16,043 in FY2008 and 10,605 in FY2030. All of these veterans would
be served if a Nelson County state veterans cemetery were established. However, this
represents an increment of only two percent of all projected state veterans.

If the service region distance standard were reduced to 50 miles (see Table 5.4), an
estimated 586,913 veterans (82 percent of total veterans in the state) would be located
within reach of a state or national cemetery. An additional 49,878 (+7 percent) Virginia
veterans would be served by adding a Dublin cemetery and an additional 34,601 (+4
percent) would be served for a Nelson County cemetery. With both cemeteries, a total of
93 percent of all estimated Virginia veterans would be served. However, the loss of
Culpeper would have a substantial negative impact. If Culpeper national cemetery were
not available, an estimated 413,993 (79 percent) in FY2030 would be located within a
service area. The addition of Dublin would serve 30,965 more veterans (+6 percent) and
Nelson County would add 34,243 (7 percent) bringing the total served to 92 percent of
total. It is this latter scenario that provides the best argument in support of establishing a
fourth Virginia state veterans’ cemetery.

Table 5.3 Increment in Veteran Service Area Population, 75-Mile Boundary

FY2008 % of Veteran FY2030 % of Veteran
Veteran Population Veteran Population
Population in Service Population in Service
Cemetery Increment Area Increment Area
With Culpeper
Baseline 641,906 89 473,154 91
Dublin 65,293 98 41,285 99
Nelson 3,064 99 1,727 99
Without Culpeper
Baseline 625,863 87 462,549 89
Dublin 65,293 96 41,285 97
Nelson 19,107 99 12,332 99
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Table 5.4 Increment in Veteran Service Area Population, 50-Mile Boundary

FY2008 % of Veteran FY2030 % of Veteran
Veteran Population Veteran Population
Population in Service Population in Service
Cemetery Increment Area Increment Area
With Culpeper
Baseline 586,913 82 440,009 84
Dublin 49,878 89 30,965 90
Nelson 34,601 93 21,455 94
Without Culpeper
Baseline 550,108 77 413,993 79
Dublin 49,878 83 30,965 85
Nelson 52,451 91 34,243 92

6.0 Summary and Conclusion

The U.S. Veterans Cemetery System originated in response to immediate battlefield
burial needs and has evolved to become more inclusive and spatially diffuse. A helter-
skelter method of cemetery development has yielded to a more systematic planning
model that relies on parameters such as veteran population thresholds and cemetery
service area boundaries. Virginia’s veterans cemetery configuration reveals traces of
both. Civil War era cemeteries such as Culpeper National Cemetery continue to meet the
burial needs of veterans. However, more recent veterans cemeteries are sited with the
goal of providing maximal coverage of veterans.

To meet the burial needs of a large and growing veteran population, the Virginia
Department of Veterans Services (DVS) established a State Cemetery System with the
assistance of funds obtained from the National Cemetery Administration’s State
Cemetery Grants Program. The Virginia Veterans Cemetery in Amelia County was
dedicated in 1997 and the Albert G. Horton, Jr. Memorial Veterans Cemetery in Suffolk
was opened in 2004. Since the establishment of these cemeteries, the number of
interments has grown nearly every year with a record number of 738 laid to rest in FY
2007.

A number of different factors have influenced the burial needs of Virginia veterans in the
immediate past and will continue to do so in the future. First, while Virginia has
historically been well served by a number of national cemeteries located within the state,
most of these cemeteries have closed in the last four decades, and Culpeper National
Cemetery may reach capacity in the next 15-20 years unless additional land is acquired.
Second, the number of annual veteran deaths projected over the next few decades will
continue to be high by historical standards. Third, some veterans remain outside a
reasonable traveling distance of a state or national cemetery.
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In assessing state and national cemetery needs, the National Cemetery Administration
(NCA) uses a 75-mile cemetery service area boundary. The goal of the NCA is to
maximize the number of veterans who reside within 75-mile straight-line distance of a
national or state cemetery. This boundary is considered to be the outer limit for which
veterans will consider burial sites. Using this criterion, the establishment of a new state
cemetery in southwest Virginia at Dublin on property to be obtained from the U.S. Army,
will bring an additional 65,000 Virginia veterans or 98 percent of all veterans within 75
miles of a veterans cemetery.

This study examined interment records of the two state cemeteries. It finds that the vast
majority of veteran interments are drawn from within 50 miles of a state cemetery with
even higher likelihoods of veteran burial occurring for those areas in closer proximity to
each cemetery. This result conforms to some national research that indicates that the 75-
mile service area boundary may be too large. In addition, a 75-mile boundary may be a
poor approximation of travel time because geographical travel conditions vary widely
due to differences in road network density, traffic congestion, and the presence of natural
barriers such as rivers and mountains. A 50-mile service area boundary roughly
translates into a 71-mile roadway travel distance for rural Amelia County, which can
usually be traveled in less than two hours.

This study suggests that a 50-mile distance service standard may be more reasonable in
state cemetery planning. Using this criterion, it is estimated that an existing or planned
national or state cemetery serves fewer than 90 percent of Virginia veterans. In addition,
the strong possibility exists that Culpeper National Cemetery will be closed to casket
burial in the planning horizon. If that closure happens, only 85 percent of Virginia
veterans would be served. If Virginia were to establish the goal of including at least 90
percent of its veteran population within 50 miles of a state or national cemetery and plan
for the possible deactivation of Culpeper National Cemetery, a new cemetery located in
west central Virginia, in particular Nelson County, would serve the largest population of
unserved veterans including a number of veterans who would be displaced by the closure
of Culpeper.
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