Memorandum
TO:

Paul Agnello and Danny Reese, FAMPO

FROM:

David Jackson, Feng Liu, Jingjing Zang, CS

DATE:

September 6, 2016

RE:

FAMPO TAZ 2015 Socioeconomic Data Development

This memorandum provides the methodology and results of developing the 2015 socioeconomic
dataset for the George Washington Region (GWRC) as the first technical step in developing
2045 population, household, and employment forecasts for the region to support the FAMPO
2045 Long-Range Transportation Plan (LRTP).

2015 Methodology Review
Population:
See Table 1 for comparisons across multiple data sources by jurisdiction. Four different
datasets were reviewed at the jurisdiction-level:
•

2015 Weldon Cooper Center data (2015 WC)

•

2015 U.S. Census (2015 Census) – Represents annual July 1st estimates at the jurisdiction
level from the Census Bureau.

•

Metropolitan Washington Council of Governments (MWCOG) Round 8.4 socioeconomic
data (COG 2015) – MWCOG currently adopted socioeconomic data. Based on
macroeconomic modeling techniques, MWCOG developed base year and forecast year
data at the traffic analysis zone (TAZ) scale for their entire model domain, which includes
the Counties of Stafford and King George, the City of Fredericksburg, and the northern-half
of Spotsylvania County.

•

2015 Trend – Estimate based on a linear growth rate between existing GWRC data for 2010
and 2020 developed in 2012 to support the 2040 LRTP.

Table 1. Population Data Source Comparisons
Population
Caroline County
King George County
Spotsylvania County
Stafford County
Fredericksburg City
TOTAL
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2015 WC
29,792
24,600
128,998
140,176
26,969
350,535

2015 Census
29,984
25,515
130,475
142,003
28,118
356,095

COG 2015
26,911
149,386
25,728
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2015 Trend
31,708
26,907
141,934
149,371
25,723
375,642
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Interpretation –The 2015 trend is 6 percent higher on average compared to the Weldon Cooper
Center and U.S. Census estimates except for Fredericksburg (which is 4 percent lower). Note,
the Weldon Cooper Center, based on internal research, notes that their data shows stronger
alignment to actual observed population than the U.S. Census. 1The trend data is valuable
because it provides perspective on how the 2015 data will vary from the existing model in the
near-term years.
New 2015 Approach –
•

Use the 2010 TAZ data as the starting point for developing 2015 (a related process for
updating TAZ geographies is described later in this memorandum).

•

Determine the 2010 to 2015growth rate by jurisdiction (using the Weldon Cooper
2015jurisdiction population as control totals) to apply a consistent jurisdiction growth rate by
TAZ.

•

Spot check #1 – Review the 2015 TAZ level population estimates by comparing to 2014
U.S. Census block group data (note, 2015 Census small-area data is not available until
December 2016) in areas with large differences and other key growth areas.

•

Spot check #2 – Review the 2015 TAZ level population estimates by comparing to the 2015
COG data (in the portion of the region where this data is available).

•

Based on outcomes of the above steps, adjust and finalize 2015 population by TAZ,
maintaining, as close as possible, the Weldon Cooper jurisdiction totals (as highlighted in
Table 1).

Employment:
See Table 2 for comparisons across multiple data sources by jurisdiction. Note, for employment,
there are careful considerations when estimating control totals given the differing assumptions
between datasets. Four different datasets were reviewed at the jurisdiction-level:
•

2015 Woods & Poole (2015 W&P) – Commercial data source

•

2014 U.S. Census American Communities Survey (2014 ACS)

•

MWCOG Round 8.4 socioeconomic data (COG 2015)

•

2015 Trend

Table 2.Employment Data Source Comparisons
Population
Caroline County
King George County
Spotsylvania County
Stafford County
Fredericksburg City
TOTAL

1

2015 W&P
12,491
18,955
90,434
61,851
(in Spotsy)

183,731

2014 ACS
13,241
12,239
60,828
66,797
12,304
165,409

COG 2015 - 8.4
17,804
52,681
35,586

2015 Trend
11,086
17,801
48,998
52,215
35,566
165,665

http://www.coopercenter.org/sites/default/files/node/13/Locality_Population_Estimates_Methodology_Jan2015.pdf
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Interpretation–The 2015 trend compared to the 2014 ACS data (based on Census imputation of
place of work) shows similar regional totals, however with notable differences by jurisdiction.
The COG 8.4 data compared to the 2015 trend in King George, Stafford, and Fredericksburg is
very close. The COG data is based on macroeconomic modeling throughout the COG
region. This is a strong approach and should adequately cover King George, Stafford, and
Fredericksburg. Given its similarity with the 2010 to 2020 trend, it also has the benefit of
keeping consistency with prior socioeconomic data. The COG data also appears reasonable for
the northern half of Spotsylvania County. The remainder of Spotsylvania County and all of
Caroline County will use a combined approach based on the 2014 ACS data and the 2015 trend
line. Woods and Poole projections appear high compared to the 2010 to 2020 trend as well as
the COG data.
New 2015 Approach –
• Use the 2010 TAZ data as the starting point for developing 2015 (a related process for
updating TAZ geographies is described later in this memorandum).
•

Determine the 2010 to 2015growth rate by jurisdiction (using the COG 2015 data as control
totals for Stafford, King George, and Fredericksburg) to apply a consistent growth rate by
jurisdiction by TAZ.

•

For Spotsylvania County, the northern half of Spotsylvania relies on the 2010 GWRC and
2015 COG 8.4 data, while the southern half will follow a similar approach to Caroline
County.

•

For Caroline County, to keep the employment growth trends from 2010 through 2040, the
2015 trend estimates were used to create growth factors for Caroline.

•

Spot Check #1: Use InfoUSA 2012 micro data to create allocation factors for new TAZs or
TAZs with adjusted boundaries.

•

Spot Check #2: In Caroline County and the southern half of Spotsylvania County compare
the 2014 ACS data by block group to the 2015 trend by TAZ and highlight areas of large
differences. Adjust employment totals accordingly.

•

Rebalance jurisdiction and regional totals to approach the 2015 trend totals. Due to rounding
and mixing of different datasets, there are differences from the trend totals (refer to Table 3).

Reallocation:
During the review process, the team discovered TAZ boundary issues and developed a new
TAZ structure which is more consistent with Census geography (block groups). The TAZ review
effort included updates to TAZ boundaries to ensure consistency with Census Block Group
and/or Virginia Statewide Model TAZ boundaries, and removal of discrepancies in TAZ
geography, including nested/disconnected TAZs.
The 2015 TAZ level estimates as documented through the above methodologies for population
and employment are developed based on the new TAZ structure. The model currently includes
803 TAZs. Changes in TAZ boundaries resulted in population and employment data splits and
reallocation for 77 TAZs out of the new total of 808 TAZs within the GWRC Region. The
changes per jurisdiction are noted in Table 3. Figure 1 presents a map highlighting the areas
with TAZ boundary changes and new TAZs.
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Table 3.Traffic Analysis Zone Modification Summary
Population
Caroline County
King George County
Spotsylvania County
Stafford County
Fredericksburg City
TOTAL

Current # of
TAZs
159
91
299
202
52
803

New # of
TAZs
163
90
298
204
53
808

Other Boundary Changes
(# of TAZs with edits)
17
1
30
20
9
77

The TAZ data allocation approach for population and household required the use of 2010
Census Block population and household data to create new allocation/splitting factors for each
new/revised TAZs. The TAZ data allocation approach for employment required the use of
InfoUSA data to generate new allocation/splitting factors by each employment category for each
new/revised TAZs.
Households:
Household data are not available from Weldon Cooper. In order to ensure consistent and
reasonable trends between base year 2010, 2015, and forecast years, the 2015 total
households for each TAZ are created using 2010 household to population ratio and household
size within GWRCs existing 2010 data.
�𝑃𝑃𝑃𝑃𝑃𝑃15𝑖𝑖 × 𝑓𝑓𝑗𝑗 �
𝐻𝐻𝐻𝐻15𝑖𝑖 =
𝐻𝐻𝐻𝐻10𝑗𝑗

Here, 𝐻𝐻𝐻𝐻15𝑖𝑖 is 2015 total households for new zone; 𝑃𝑃𝑂𝑂𝑂𝑂15𝑖𝑖 is 2015 total population for the new
zone; 𝑓𝑓𝑗𝑗 is the share of 2010 TAZ household population over total population for 2010 zone 𝑗𝑗;
𝐻𝐻𝐻𝐻10𝑗𝑗 is the household size for 2010 zone 𝑗𝑗.
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Figure 1. TAZ Boundary Change Summary Map
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Final Checks
After applying methodologies described above, a few checks were performed at jurisdiction and
TAZ level to ensure the reasonableness of the data. Adjustments were made accordingly.
1. TAZ level data - Checked zones with 0 population, household, and employment. During this
process, we spotted and removed two waterbody zones, with no connection to the roadway
network, and with no socioeconomic data from 2015 TAZ structure.
2. Population and household size - Checks and adjustments were performed to ensure
reasonable population/household ratio, e.g., population per household should be
greater than 1 or equal to 0. Also checked county level population household ratio to make
sure it is close to 2010 and estimated future year population household ratio.

Results
The Draft Final 2015 jurisdiction population and employment are presented in Table 4. The
differences from jurisdiction totals for population are minor, mainly due to rounding errors. Due
to the merging of different datasets for employment, the differences are more notable,
particularly in Stafford and Spotsylvania.
Table 4.DRAFT FINAL 2015 Control Total Comparisons
2015 Estimates
Caroline County
King George County
Spotsylvania County
Stafford County
Fredericksburg City
TOTAL

2015
Population
29,788
24,602
128,991
140,168
26,967
350,516

2015 WC
Population
29,792
24,600
128,998
140,176
26,969
350,535

2015
Employment
11,089
17,814
51,332
52,983
35,587
168,805

2015 COG 8.4 and
Trend Employment
11,086 (2010-2020 trend)
17,804 (COG)
51,195 (COG north, trend south)
52,681 (COG)
35,586 (COG)
169,757

Table 5 presents the new 2015 base year estimates compared to the existing 2010 data. This
shows a regional increase in population of over 22,000 persons and a regional increase in jobs
of just short of 19,000. This equates to a 6 percent growth in population and a 13 percent
increase in jobs.
Table 5.DRAFT FINAL 2015 to 2010 Control Total Comparisons
2015 Estimates
Caroline County
King George County
Spotsylvania County
Stafford County
Fredericksburg City
TOTAL
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2015
2010 – 2015
2010
Population
Growth
Population
4%
29,788
28,545
4%
24,602
23,584
5%
128,991
122,397
9%
140,168
128,961
11%
26,967
24,286
7%
350,516
327,773

2015
2010 – 2015
Employment
Growth
12%
11,089
10%
17,814
13%
51,332
13%
52,983
13%
35,587
13%
168,805

2010
Employment
9,902
16,241
45,376
46,929
31,491
149,939

This is comparable to socioeconomic data trends in Prince William County. For example, based
on Weldon Cooper Center estimates, the Prince William County population increase is 10
percent from 2010 (402,022) to 2015 (443,463); which is slower than its employment increase
(12 percent from 2010 to 2014 based on ACS 5-year estimates, and 13 percent based on
Woods and Poole estimates).
Additional spot checks were performed to confirm the accuracy of these projections, particularly
in high-growth TAZs (both in terms of percent and absolute growth from 2010 to 2015). For both
population and employment, current and historical aerial photography through Google Earth
was utilized to confirm the presence of new development within the high-growth TAZs. In all
cases, it was confirmed that development has occurred and that its magnitude within the TAZ
appears reasonable compared to the population or employment increase. For high-growth areas
where redevelopment has occurred, such as Downtown Fredericksburg, this checking process
is less precise. We relied on our own understanding of recent redevelopment in Downtown,
including the new Courtyard by Marriott Historic District and other new shops/restaurants.

Talking Points
Population:
•

The 2015 population estimate for the region is approximately 25,000 less persons than the
anticipated trend between 2010 and 2020 based on prior forecasting work conducted in
2011 and 2012.

•

Given the slower than expected economic recovery, this result makes sense, and is
completely consistent with data tracked by both the Weldon Cooper Center and the U.S.
Census Bureau.

•

The result is an additional 22,000 persons living in the region in 2015 compared to 2010.

Employment:
•

The 2015 employment estimate for the region relies on a combination of different data than
population. When reviewing these datasets, it appears the regional employment is growing
in-line with the forecasted trend from 2010 to 2020 generated in 2011 and 2012.

•

Much of this employment growth can be attributed to accelerated growth in Quantico within
Stafford County as well as associated contractors in the general area.

•

This result moves the regional jobs-housing balance in a positive direction, decreasing the
balance to nearly 2 persons per job by 2015.
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