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APPENDIX G.1

ECONOMIC IMPACT FORECAST SYSTEM (EIFS) MODEL ANALYSIS FOR
FORT BELVOIR, VIRGINIA

Socioeconomic Impact Assessment

Socioeconomic impacts are linked through causeediatt relationships. Military payrolls and

local procurement contribute to the economic bas¢hie ROI. In this regard, base realignment at
Fort Belvoir would have a multiplier effect on tleeal and regional economy. With the proposed
action, local expenditures would increase, genggatew business sales, employment, and
income. This spending generally creates secondasy jncreases business volume, and increases
revenues for schools and other social services.

The EIFS Model

The U.S. Army, with the assistance of academicmntessional economists and regional
scientists, developed EIFS to address the econiompiacts of NEPA-requiring actions and to
measure their significance. As a result of its giesd applicability, and in the interest of
uniformity, EIFS should be used in NEPA assessment8RAC. The entire system is designed
for the scrutiny of a populace affected by theargibeing studied. The algorithms in EIFS are
simple and easy to understand but still have fdefiensible bases in regional economic theory.

EIFS was developed under a joint project of the. Bugy Corps of Engineers, the U.S. Army
Environmental Policy Institute, and the Computedt Enformation Science Department of Clark
Atlanta University. EIFS is implemented as an aalgystem supported by the U.S. Army Corps
of Engineers, Mobile District. The system is avial#ato anyone with an approved user-ID and
password. U.S. Army Corps of Engineers staff agglable to assist with the use of EIFS.

The databases in EIFS are national in scope aret to® approximately 3,700 counties, parishes,
and independent cities that are recognized astregamits by federal agencies. EIFS allows the
user to define an economic ROI by identifying tberties, parishes, or cities to be analyzed.
Once the ROI is defined, the system aggregatedatae calculates multipliers and other variables
used in the various models in EIFS, and promptsisiee for forecast input data.

The basis of the EIFS analytical capabilities & ¢hlculation of multipliers that are used to
estimate the impacts resulting from Army-relatedrades in local expenditures or employment.

In calculating the multipliers, EIFS uses the ecnitobase model approach, which relies on the
ratio of total economic activity to basic economgativity. Basic, in this context, is defined as the
production or employment engaged to supply goodssanvices outside the ROI or by federal
activities (such as military installations and thesnployees). According to economic base theory,
the ratio of total income to basic income is meabler (as the multiplier) and sufficiently stable
so that future changes in economic activity cafobecast. This technique is especially
appropriate for estimating aggregate impacts arkemthe economic base model ideal for the
EA and EIS process.

The multiplier is interpreted as the total impaettbe economy of the region resulting from a unit
change in its base sector; for example, a dollze#se in local expenditures due to an expansion
of its military installation. EIFS estimates its Hipliers using a location quotient approach on the
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basis of the concentration of industries within tbgion relative to the industrial concentrations
for the nation.

The user inputs into the EIFS model the data elésrtéat describe the Army action: definition of
the ROI; the change in local expenditures; numbeaffected (moving) civilian personnel and
their salaries; number of affected (moving) miljtemployees and their salaries; and the percent
of affected military living on-post.

Although there would be a net gain of about 22 jo®8 (military and civilian) to Fort Belvair,

the installation would also lose some jobs dueptioposed realignment. Per P05 Defense
BRAC Commission Report to the President, Volumes | and 2, almost 1,800 jobs would be
realigned from Fort Belvoir to several other DoBtallations in the continental U.S. (Defense
Base Closure and Realignment Commission 2005 .dssumed these jobs would be transferred
in 2011, the year when BRAC actions must be coragldBecause the jobs would be transferred
outside the ROI, they were entered in to the Elffehas the change in military and civilian
employment. Average annual income for the militagysonnel was estimated at $30,000, and
average annual income for civilian personnel wamia§45,000 (Webster 2005). It was assumed
that 100 percent of the military personnel wouldcate to their new assignment, and it was
estimated that 50 percent of the civilian persomalld relocate.

Implementation of the proposed realignment actlea would require renovation of existing
facilities and construction of new facilities tocacnmodate the increase in personnel and
functions assigned to Fort Belvoir. The installatiwould construct about 6.2 million square feet
of new built space and renovate about 320,000 sdfeat of existing space (see Table 2-3).
These facilities would be new work space for tlewming personnel and general support
facilities to meet the needs of the larger workpogulation. Construction would begin about
2007 and be completed by 2011 (5 years). The Eleé@&houtput assumes that changes occur at
one time, when in fact the effects of the prefeakternative’s changes in construction
expenditures and employment would be spread outthees-year development period.
Therefore, the multiyear activity was modeled udtitgS by determining the changes in amount
of construction spending and employment in eacl gkthe project cycle (2007 through 2011),
and a separate EIFS model run was completed foryessr. Fort Belvoir's expected construction
expenditures for the BRAC action and associatedrdtcility projects were input into the model
as the change in local expenditures. The realighwfeadmost 1,800 jobs from Fort Belvoir to
other DoD installations in 2011 was entered asti@nge in employment. Table G.1-1 lists the
EIFS model input parameters for each year.

Once the input variables are entered into the BEiB8el, the model is run and it projects changes
to the local economy’s business sales volume, iec@mployment, and population. These four
indicator variables are used to measure and eeafaaioeconomic impacts. Sales volume is the
direct and indirect change in local business agtand sales (total retail and wholesale trade
sales, total selected service receipts, and valdeehby manufacturing). Employment is the total
change in local employment due to the proposedmatcluding the direct and secondary
changes in local employment. Income is the totahge in local wages and salaries due to the
proposed action, which includes the sum of thectlimed indirect wages and salaries, plus the
income of the civilian and military personnel atkxt by the proposed action. Population is the
increase or decrease in the local population asultrof the proposed action.
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Table G.1-1

EIFS Model Input Parameters for the Proposed BRAC Action at Fort Belvoir
Input Parameter 2007 2008 2009 2010 2011
Construction Expenditures® $161,337,500 $2,134,221,000 $655,818,800 $578,870,800 $254,050,000
Change in Civilian Employmentb 0 0 0 0 -1,560
Average Income of Affected $45,000 $45,000 $45,000 $45,000 $45,000
Civilian®
Percent Civilian Expected to 0 0 0 0 50%
Relocate
Change in Military Employmentb 0 0 0 0 -210
Average Income of Affected $30,000 $30,000 $30,000 $30,000 $30,000
Military®
Percent of Military Living On- 0 0 0 0 0
Post
Sources:

®Fort Belvoir Detailed Facilities Project List, November 6, 2006 (updated February 15, 2007)
PDefense Base Closure and Realignment Commission 2005
“Webster 2005

The Significance of Socioeconomic Impacts

Once model projections are obtained, the RTV prdllows the user to evaluate the significance
of the impacts. This analytical tool reviews thstbiical trends for the defined region and
develops measures of local historical fluctuationsales volume, income, employment, and
population. These evaluations identify the posiimel negative changes within which a project
can affect the local economy without creating aificant impact. The greatest historical changes
define the boundaries that provide a basis for @ing an action’s impact on the historical
fluctuation in an area. Specifically, EIFS setshbendaries by multiplying the maximum
historical deviation of the following variables:

Increase Decrease

Sales volume X 100% 75%
Income X 100% 67%
Employment X 100% 67%
Population X 100% 50%

These boundaries determine the amount of changeihaffect an area. The percentage
allowances are arbitrary, but sensible. The maxirpositive historical fluctuation is allowed
with expansion because economic growth is benéfldihile cases of damaging economic
growth have been cited, and although the zero-graencept is being accepted by many local
planning groups, military base reductions and alesgenerally are more injurious to local
economics than are expansion.

The major strengths of the RTV are its specifitityhe region under analysis and its basis on
actual historical data for the region. The EIFSaatomodel, in combination with the RTV, has
proven successful in addressing perceived soci@esienmpacts. The EIFS model and the RTV
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technique for measuring the intensity of impactgehlaeen reviewed by economic experts and
have been deemed theoretically sound.

The following are the EIFS inputs and output datd the RTV values for the ROI. These data
form the basis for the socioeconomic impact analgsésented in Section 4.10.2.1.2.
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EIFS REPORT

PROJECT NAME: Fort Belvoir BRAC EIS

STUDY AREA
11001 District of Columbia
24009 Calvert County, MD
24017  Charles County, MD
24021  Frederick County, MD
24031 Montgomery County, MD
24033  Prince George’s County, MD
51013  Arlington County, VA
51059 Fairfax County, VA
51107 Loudoun County, VA
51153  Prince William County, VA
51179  Stafford County, VA
51510 Alexandria City, VA
51600 Fairfax City, VA
51610 Falls Church City, VA
51683 Manassas City, VA
51685 Manassas Park City, VA

2007 FORECAST INPUT
Change In Local Expenditures
Change In Civilian Employment
Average Income of Affected Civilian
Percent Expected to Relocate
Change In Military Employment
Average Income of Affected Military
Percent of Military Living On-post

2007 FORECAST OUTPUT
Employment Multiplier
Income Multiplier
Sales Volume — Direct
Sales Volume — Induced
Sales Volume — Total
Income — Direct
Income - Induced
Income — Total (place of work)
Employment — Direct
Employment — Induced
Employment — Total
Local Population
Local Off-base Population

$161,337,500
0
$0
0
0
$0
0

2.76
2.76
$161,337,500
$283,954,000
$445,291,500
$34,259,020
$60,295,860
$94,554,870
702
1,235
1,937
0
0 0.00%

0.21%

0.06%

0.06%
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2008 FORECAST INPUT

Change In Local Expenditures $2,134,221,000

Change In Civilian Employment 0
Average Income of Affected Civilian $0
Percent Expected to Relocate 0
Change In Military Employment 0
Average Income of Affected Military $0
Percent of Military Living On-post 0
2008 FORECAST OUTPUT

Employment Multiplier 2.76
Income Multiplier 2.76

$2,134,221,000
$3,756,228,000
$5,890,449,000
$453,188,500
$797,611,700
$1,250,800,000

Sales Volume — Direct

Sales Volume - Induced
Sales Volume — Total

Income — Direct

Income - Induced

Income — Total (place of work)

Employment — Direct 9,286
Employment — Induced 16,343
Employment — Total 25,628
Local Population 0

Local Off-base Population 0

2009 FORECAST INPUT

Change In Local Expenditures $655,818,800

Change In Civilian Employment 0
Average Income of Affected Civilian $0
Percent Expected to Relocate 0
Change In Military Employment 0
Average Income of Affected Military $0
Percent of Military Living On-post 0
2009 FORECAST OUTPUT

Employment Multiplier 2.76
Income Multiplier 2.76

$655,818,800
$1,154,241,000
$1,810,060,000
$139,259,000
$245,095,900
$384,354,900

Sales Volume — Direct

Sales Volume — Induced
Sales Volume — Total

Income — Direct

Income - Induced

Income — Total (place of work)

Employment — Direct 2,853
Employment — Induced 5,022
Employment — Total 7,875
Local Population 0

Local Off-base Population 0

2.82%

0.84%

0.85%

0.00%

0.87%

0.26%

0.26%

0.00%
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2010 FORECAST INPUT

Change In Local Expenditures $578,870,800
Change In Civilian Employment 0
Average Income of Affected Civilian $0
Percent Expected to Relocate 0
Change In Military Employment 0
Average Income of Affected Military $0
Percent of Military Living On-post 0
2010 FORECAST OUTPUT
Employment Multiplier 2.76
Income Multiplier 2.76
Sales Volume — Direct $578,870,800
Sales Volume — Induced $1,018,813,000
Sales Volume — Total $1,597,683,000 0.77%
Income — Direct $122,919,600
Income - Induced $216,338,500
Income — Total (place of work) $339,258,100 0.23%
Employment — Direct 2,519
Employment — Induced 4,433
Employment — Total 6,951 0.23%
Local Population 0
Local Off-base Population 0 0.00%

2011 FORECAST INPUT

Change In Local Expenditures $254,050,000

Change In Civilian Employment -1,560

Average Income of Affected Civilian $45,000

Percent Expected to Relocate 50

Change In Military Employment -210

Average Income of Affected Military $30,000

Percent of Military Living On-post 0

2011 FORECAST OUTPUT

Employment Multiplier 2.76

Income Multiplier 2.76

Sales Volume — Direct $194,528,500

Sales Volume — Induced $342,370,200

Sales Volume — Total $536,898,700 0.26%

Income — Direct $-22,554,060

Income - Induced $72,700,180

Income — Total (place of work) $50,146,120 0.03%

Employment — Direct -924

Employment — Induced 1,490

Employment — Total 566 0.02%

Local Population -2,465

Local Off-base Population -2,465 -0.06%
Fort Belvoir, Virginia March 2007
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RTV SUMMARY
Sales Volume Income Employmereopulation

Positive RTV 12.03% 11.56% 3.44% 1.15%

Negative RTV -4.46% -3.85% -2.92% -0.75%

RTV DETAILED

SALESVOLUME
Year Value Adj_Value Change Rdnain %Deviation
1969 12487987 54572502 0 0 0
1970 13822532 57087059 2514557 -464206 -0.81
1971 15319874 60666702 3579643 600880 0.99
1972 16879944 64650184 3983483 1004720 1.55
1973 18540008 66929427 2279243 -699520 -1.05
1974 20302148 65981981 -947446 -3926209 -5.95
1975 22302194 66460539 478558 -2500205 -3.76
1976 24627620 69449887 2989348 10585 0.02
1977 27185027 71768474 2318587 -660176 -0.92
1978 30016402 73840350 2071876 -906887 -1.23
1979 33336113 73672811 -167539 -3146302 -4.27
1980 37300698 72363356 -1309455 -4288218 -5.93
1981 41309891 72705408 342052 -2636711 -3.63
1982 44564161 73976506 1271098 -1707665 -2.31
1983 48491783 78071771 4095266 1116503 1.43
1984 54481740 83901878 5830106 2851343 3.4
1985 60194608 89689966 5788089 2809326 3.13
1986 65885847 96193339 6503373 3524610 3.66
1987 72734574 112738586 1654524 13566484 12.03
1988 80522543 109510660 -322792 -6206690 -5.67
1989 86932341 112142717 2632057 -346706 -0.31
1990 91886260 113020102 877385 -2101378 -1.86
1991 94796472 111859832 -1160270 -4139033 -3.7
1992 100451351 114514539 263470 -324056 -0.28
1993 105432219 117029765 256522  -463537 -0.4
1994 109805076 118589487 153972 -1419041 -1.2
1995 113723153 119409305 819818 -2158945 -1.81
1996 118472471 120841918 143261 -1546150 -1.28
1997 125654346 125654346 488242 1833665 1.46
1998 135111444 132409218 673487 3776109 2.85
1999 146647589 140781682 838246 5393702 3.83
2000 161175166 149892906 913122 6132460 4.09
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INCOME

Year
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Value
14319990
16042780
17719588
19433040
21318070
23463564
25725858
28261512
31032678
34216866
38043291
42908340
48269158
52670305
57174793
64363606
70729098
76800017
84333410
93310155
101616400
107884900
112366744
118331091
124570964
130517765
135260856
141360695
149327565
161042530
172078384
187111593

Adj_Value
62578355
66256683
70169569
74428542
76958230
76256583
76663057
79697462
81926273
84173492
84075675
83242182
84953718
87432705
92051418
99119951
105386357
112128028
130716781
126901812
131085152
132698429
132592752
134897442
138273772
140959192
142023892
144187906
149327565
157821682
165195245
174013783

Change
0
3678329
3912886
4258973
2529689
-701647
406474
3034405
2228811
2247218
-97817
-833493
1711536
2478987
4618713
7068533
6266406
6741671
1858875
-389496
418334
1671327
-10567
2304690
330633
268542
106470
218401
519965
849411
732356
888853

Deviation
0
195972
430529
776616
-952668
-4184004
-3075883
-447952
-1253546
-1235139
-3580174
-4315850
-1770821
-1003370
1136356
3586176
2784049
3259314
15106397
-7297326
700983
-1869080
-3588034
-1177667
-106027
-796937
-2417656
-1318343
1657302
5011760
3891205
5336181

%Deviation

0

0.3
0.61
1.04
-1.24
-5.49
-4.01
-0.56
-1.53
-1.47
-4.26
-5.18
-2.08
-1.15
1.23
3.62
2.64
291
11.56
-5.75
0.53
-1.41
-2.71
-0.87
-0.08
-0.57
-1.7
-0.91
1.11
3.18
2.36
3.07
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EMPLOYMENT

Year Value Change Deviation %Deviation
1969 1546829 0 0 0
1970 1579734 32905 -22196 411
1971 1618189 38455 -16646 .031
1972 1667964 49775 -5326 .320
1973 1722489 54525 -576 030.
1974 1755495 33006 -22095 261
1975 1775487 19992 -35109 .981
1976 1803567 28080 -27021 5-1
1977 1852213 48646 -6455 .350
1978 1927282 75069 19968 041.
1979 1989586 62304 7203 60.3
1980 2027170 37584 -17517 .860
1981 2052751 25581 -29520 441
1982 2056252 3501 -51600 512.
1983 2120560 64308 9207 0.43
1984 2253186 132626 77525 44 3.
1985 2382829 129643 74542 133.
1986 2509977 127148 72047 872.
1987 2642149 132172 77071 922.
1988 2749641 107492 52391 911.
1989 2824890 75249 20148 710.
1990 2858498 33608 -21493 .750
1991 2791759 -66739 -121840  4.36
1992 2781002 -10757 -65858 372.
1993 2827096 46094 -9007 .320
1994 2860240 33144 -21957 Tt0
1995 2913551 53311 -1790 .060
1996 2952105 38554 -16547 .560
1997 3015129 63024 7923 60.2
1998 3078562 63433 8332 70.2
1999 3175123 96561 41460 311.
2000 3310059 134936 79835 412.
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POPULATION

Year Value Change Deviation %Deviation

1969 2983912 0 0 0
1970 3048875 64963 15489 510.
1971 3098045 49170 -304 0Z10.
1972 3163102 65057 15583 490.
1973 3178494 15392 -34082 071
1974 3183067 4573 -44901 411.
1975 3204590 21523 -27951 870
1976 3219203 14613 -34861 .081
1977 3220039 836 -48638 115
1978 3242642 22603 -26871 .830
1979 3245124 2482 -46992 451.
1980 3266262 21138 -28336 870
1981 3321358 55096 5622 70.1
1982 3361545 40187 -9287 .280
1983 3411617 50072 598 0.02
1984 3484327 72710 23236 670.
1985 3559580 75253 25779 720.
1986 3646331 86751 37277 021.
1987 3738922 92591 43117 151.
1988 3828498 89576 40102 051.
1989 3895185 66687 17213 440.
1990 3936904 41719 -7755 2-0
1991 3994176 57272 7798 0.2
1992 4053539 59363 9889 40.2
1993 4109779 56240 6766 60.1
1994 4164663 54884 5410 30.1
1995 4212186 47523 -1951 .050
1996 4267192 55006 5532 30.1
1997 4326258 59066 9592 20.2
1998 4392813 66555 17081 390.
1999 4477130 84317 34843 780.
2000 4567091 89961 40487 90.8

kkkkkk E n d Of R e po rt *kkkkk
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Appendix G.2

Population Estimate Calculations

The following tables list the data and cal culations for the popul ation estimates presented in Section
4.10.2.1.2. The number and percentage of Fort Belvoir employees by location, aswell as the number
of Arlington (WHS and DoD) and NGA employees by location, was derived by VHB (2006). The
transportation model assumed that 50 percent of the current Arlington employees and 50 percent of
the current NGA employees would be redistributed as the current Fort Belvoir employees are
distributed. It was assumed that one employee represents one household. The percentage of
households that are family households (65 percent) and nonfamily households (35 percent) is from
the U.S. Census Bureau Washington Metropolitan Statistical Area (MSA) Demographic
Characteristics for 2005 (U.S. Census Bureau, 2006¢). The average family size (3.27 persons) dsois
from the U.S. Census Bureau Washington MSA Demographic Characteristics for 2005 (U.S. Census
Bureau, 2006c). The number of children per family (1.8) is from the 2000 Census, Average Number
of Children Per Family for Maryland, Virginia, and Washington, D.C. (U.S. Census Bureau, 2000).

Table G.2-1
Home zip code of existing Fort Belvoir employees
Derived number of Fort Belvoir % of
District Location employees employees by location
A Arlington/Alexandria 986 4%
B Northern Fairfax Co./Loudoun Co. 1,601 7%
C Southern Fairfax Co. 8,607 38%
D Prince William Co. 5,116 23%
E Near South (Fredericksburg/Stafford Co) 2,069 9%
F Remainder of Virginia 1,613 7%
G District of Columbia 266 1%
H Prince Georges Co. 1,045 5%
| Montgomery Co. 240 1%
J Remainder of Maryland 949 4%
Total 22,492 100%
Source: VHB 2006
Fort Belvoir, Virginia March 2007

G2-1



Draft Environmental Impact Statement

Table G.2-2
Calculations for Arlington (WHS and DoD) employees
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District Location ToZo < € o oo < 20T o o z8 o oc Zc
Arlington/
A Alexandria 1,302 651 4% 203 0.65 132 0.35 71
Northern Fairfax
B  Co./Loudoun Co. 1,349 675 7% 329 0.65 214 0.35 115
Southern Fairfax
C Cao. 1,638 819 38% 1,769 0.65 1,150 0.35 619
Prince William
D Cao. 1,230 615 23% 1,051 0.65 683 0.35 368
Near South
(Fredericksburg/
E Stafford Co) 557 279 9% 425 0.65 276 0.35 149
Remainder of
F  Virginia 358 179 7% 331 0.65 215 0.35 116
District of
G Columbia 437 219 1% 55 0.65 36 0.35 19
Prince Georges
H Co. 1,149 575 5% 215 0.65 140 0.35 75
I Montgomery Co. 336 168 1% 49 0.65 32 0.35 17
Remainder of
J Maryland 889 445 4% 195 0.65 127 0.35 68
Total 9,245 4,623 100% 4,623 3,005 1,618
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Table G.2-3
Calculations for NGA Employees
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District  Location eo <E aoc6f Zom 4=c Z= e =< z2c<
Arlington/
A Alexandria 574 287 4% 167 0.65 109 0.35 59
Northern Fairfax
B Co./Loudoun Co. 2,313 1,157 7% 293 0.65 191 0.35 103
Southern Fairfax
C Co. 649 325 38% 1,591 0.65 1,034 0.35 557
Prince William
D Co. 645 323 23% 963 0.65 626 0.35 337
Near South
(Fredericksburg/
E Stafford Co) 95 48 9% 377 0.65 245 0.35 132
Remainder of
F  Virginia 306 153 7% 293 0.65 191 0.35 103
District of
G Columbia 399 200 1% 42 0.65 27 0.35 15
Prince Georges
H Co. 791 396 5% 209 0.65 136 0.35 73
I Montgomery Co. 1,218 609 1% 42 0.65 27 0.35 15
Remainder of
J Maryland 1,384 692 4% 167 0.65 109 0.35 59
Total 4,187 99% 4,145 2,694 1,451
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Table G.2-4
Estimated redistribution of population due to Fort Belvoir BRAC action
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District Location Zc2Z Z=2c < L <o FZ o & Z23c - c - =
Arlington/
A Alexandria 370 229 3.27 749 1.80 411 338 123 461 872
Northern Fairfax
B Co./Loudoun Co. 622 401 3.27 1,311 1.80 720 591 216 806 1,527
Southern Fairfax
C Co. 3,360 2176 3.27 7,115 1.80 3,909 3,206 1,172 4,378 8,287
Prince William
D Co. 2,014 1317 3.27 4,307 1.80 2,366 1,941 709 2,650 5,016
Near South
(Fredericksburg/
E Stafford CO) 805 515 3.27 1,685 1.80 926 759 277 1,037 1,963
Remainder of
F Virginia 625 401 3.27 1,311 1.80 720 591 216 806 1,527
District of
G Columbia 97 57 3.27 187 1.80 103 84 31 115 218
Prince Georges
H Co. 424 286 3.27 936 1.80 514 422 154 576 1,090
| Montgomery Co. 91 57 3.27 187 1.80 103 84 31 115 218
Remainder of
J Maryland 363 229 3.27 749 1.80 411 338 123 461 872
Total 8,768 5,669 18,537 1.80 10,184 8,353 3,052 11,406 21,590
Fort Belvoir, Virginia March 2007
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