PRINCE WILLIAM COUNTY
ROUND 7.0 FORECASTS 

TECHNICAL REPORT

INTRODUCTION
Prince William County’s forecasts were officially prepared by both the Office of Information Technology’s Geographic Information Systems Division and the Planning Department.  Personnel from the two agencies noted above, Public Work’s Transportation Division, and Economic Development were involved in the forecasting process.   
Prince William County includes the Towns of Dumfries, Haymarket, Occoquan, and Quantico within its boundaries, as well as Quantico Marine Base.  Prince William County has attempted to coordinate with the towns and the marine base but no official contact or information exchange system has been established.  Prince William County does not include the Cities of Manassas and Manassas Park.

Forecasts for households, population, and employment were developed for the time frame of 2000 through 2030 at five year intervals.  Each five year period has an effective date of April 1 in order to coincide with the official U.S. Census Bureau decennial census date.  The forecasts were prepared using both a top-down and bottom-up methodology.  First, top-down analyses of households and population were performed.  This involved the evaluation of the County’s past and present household and population growth trends.  The top-down method also involved an analysis of the residential build-out capacity of the County based on the County’s long range land use adopted with the Comprehensive Plan.  Using the past and present growth trends and the residential cap, a logarithmic trend curve was created.  Based on these analyses, household and population forecast targets were established for each five-year period through 2030.  Once forecast targets were established using the top-down method, the bottom-up approach was implemented.  The bottom-up approach for forecasting households and population involved identifying the location and amount of housing development permitted since 2000, as well as gathering information on development plans in the pipeline and recent rezonings.  This information was used as a basis for identifying the short-term housing and population growth potential for the traffic analysis zones and the overall County.  The establishment of long-term housing and population forecasts for the traffic analysis zones and the overall County were based on the adopted Comprehensive Plan’s long range land use designations and the associated development densities/intensities, zoning classifications, and an identification of the location and amount of vacant land.

Forecasted targets for employment from 2005 to 2030 were then established. Before proceeding further into the discussion on employment, it should be noted that the term commercial will be used frequently throughout this document.  Commercial is defined as any retail, office, industrial, or other business entity.  Employment forecast targets were developed.  They were developed under the assumption that the ratio of jobs to households would gradually increase between 2005 and 2030.  After employment forecast targets were developed, the bottom-up approach was implemented.  The bottom-up approach for employment involved identifying the location of commercial developments that had occurred since 2000, as well as gathering information on development plans in the pipeline.  This information was used as a basis for identifying where and how much employment growth occurred or would likely occur in the short-term.  The adopted Comprehensive Plan’s long range land use designations, zoning classifications, as well as the identification of the location and amount of vacant land available were used to establish long-term potential for the traffic analysis zones and overall county employment growth.  
The household, population, and employment forecasts that were produced by Prince William County were submitted to COG for their review.  COG ran a regional econometric model and the model showed an imbalance between employment and housing for the region.  Due to this imbalance, adjustments to regional jurisdiction forecasts were necessary.  Adjustments were made to jurisdictions by implying the assumption that comprehensive plan amendments would likely occur by 2030.  In past forecasting rounds, the forecasts were restricted to the current comprehensive plan and its policies.   The need and reality of amendments occurring to the Comprehensive Plan is recognized, but where such amendments will occur and what will be built can not be predicted.  Since the forecasts are updated yearly, adjustments have always been made to the forecasts to reflect CPA amendments as they are approved.    To further account for the regional housing and employment imbalance, adjustments were also made by adding self-employed at home workers to the 2000 employment base and forecasted years.  In past rounds, counts of  self-employed at home workers were not included in the base year or the forecasted years because they were not part of federal, state, and private employment data sets.  During past rounds, the regional jurisdictions and COG felt it was necessary to have data that was fairly consistent with these other employment data sources.  However, during the Round 7.0 process, decisions were made by COG and the regional jurisdictions to include self-employment at-home workers in the employment base figures and forecasts for this round and future rounds.

The adjustments that were made to Prince William County’s household and population data were completed by COG.  Adjustments were made specifically for 2025 and 2030 household and population forecasts to account for the regional imbalance of employment and housing in the latter years.  As a result of this modification, the original household and population assumptions and trending that the County established using the top-down and bottom-up approach are only discernable for the 2000 to 2020 time frame.  

COG also modified Prince William County’s employment data to account for the regional housing and employment imbalance in the initial forecasts.  In modifying Prince William County’s employment data COG maintained Prince William County Government’s 2030 employment forecast but adjusted the employment totals for each five year period from 2000 to 2025.  As a result of COG’s adjustments to the base year figures as well as to the forecasts for 2005 through 2025, the rate of employment growth that the County originally forecasted was decreased considerably and the employment to household ratio trend that the County believes will occur was not maintained.  Prince William County Government expects more employment growth to occur than what is forecasted in Round 7.0.  
HOUSEHOLD AND POPULATION FORECASTS

Data Sources
Historic U.S. Census Bureau data was used for housing and population trend analysis.   The 2000 base data for the household forecasts reflects the U.S. Census Bureau’s reported total for the County.   The 2000 base data for population is the U.S. Census Bureau’s reported total for the County with the addition of 474 persons to account for the Adult Detention Center’s group quarter population that the U.S. Census Bureau erroneously placed within the City of Manassas jurisdiction boundary due to geocoding error.  The Adult Detention Center (jail) is planned for expansion under the current five year Capitol Improvement’s Program (CIP).  In order to have accurate forecasts to reflect the expansion it was deemed necessary to increase the 2000 base data to accurately reflect this group quarter facility.

Local sources of data that were used to develop the current household and population estimates and forecasts included:  

· Permit data from Prince William County Public Works

· Site & subdivision plans

· Approved rezonings from Prince William County’s Planning Department

· Comprehensive Plan designations and zoning classifications 

· Prince William County GIS data

The County maintains a GIS database that includes information on the housing units permitted, the location of the permitted housing units, and the estimated population associated with each new housing unit.  This GIS residential permit database was developed and is maintained by geocoding each permit’s housing unit address and estimating the number of households and population associated with each permit.   The U.S. Census Bureau’s 2000 reported county household size data by housing type, vacancy rates by census tract, population by census block, housing units by census block, and households by census block were used in creating current estimates of households and population.  The April 2000 through December 2004 geocoded permits were used as input for deriving the 2005 household and population traffic analysis zone forecasts and for performing a traffic analysis growth trend analysis.  The location of housing units in the pipeline and rezonings were mapped using the County’s GIS system and the associated traffic analysis zone(s) were then identified.  Plans in the pipeline are defined as those housing units under construction, housing units for which building permits have been issued but construction has not yet begun, housing units shown in approved site & subdivision plans, and units associated with rezoning approvals.  
Methodology - Households and Household Population
The household and household population forecasts are prepared using both a top-down and bottom-up methodology.  The top-down analysis for housing and population involved evaluating the County’s past growth trends for households and population.  The top-down method also involved an analysis of the residential build-out capacity of the County based on the County’s long range land use designations adopted with the Comprehensive Plan.  Using the past and present growth trends and the residential cap, a logarithmic trend curve was created.  These analyses led to the development of household and population forecast targets for each five-year period through 2030.  
Once forecast targets were established, the bottom-up approach was implemented.  The bottom-up approach for households entailed deriving household forecasts from the forecasted total number of housing units by housing type.  The location, number of units, and type of housing permitted from 2000 through the end of 2004 was identified and then allocated to the appropriate traffic analysis zone.  The household estimates for 2000 through 2004 were then derived from the housing unit data under the assumptions that the vacancy rate would be the same as reported at the 2000 census tract level.  Household population growth for 2000 through 2004 was then derived from the household forecasts by assuming that single-family, townhome, and multi-family housing types would have the same average household size as reported for the County by the 2000 Census.  Next, short-term (January to April 2005, and 2010 and 2015) housing unit forecasts were established using information from development plans in the pipeline and recent rezonings.  The number of housing units associated with the pipeline plans and rezoning data were distributed to the appropriate traffic analysis zone.  Finally, analyses of growth trends by traffic analysis zones, the identification of the location and amount of vacant land as determined by using the County’s GIS system, and the adopted Comprehensive Plan’s long range land use designations and the associated development densities/intensities were all used in tandem to distribute housing units to traffic analysis zones.  As distributions were being made, the County’s targets for the short-term and long-term were taken into account.

Once the housing unit forecasts for the short-term and long-term were established they were converted to household forecasts.  The conversion to household forecasts was made by assuming a decreasing vacancy rate over time.  The vacancy rates for each five year period are shown in the following table.  Prince William County plans to reevaluate vacancy rates in future rounds based on historic trends and current market conditions.

	Housing Vacancy Rates
	 
	 
	 
	 
	 
	 
	 

	 
	2000
	2005
	2010
	2015
	2020
	2025
	2030

	Vacancy Rate
	3.6%
	3.6%
	3.0%
	2.7%
	2.5%
	2.4%
	2.3%


Household population forecasts were then derived from the household forecasts under the assumption that a slight decrease over time would occur in average household size by housing type.  The following table shows the average household sizes that are forecasted from 2000 through 2030.

	Average Household Size  

	 
	2000
	2005
	2010
	2015
	2020
	2025
	2030

	Average Household Size
	2.94
	2.95
	2.92
	2.89
	2.85
	2.86
	2.84


Methodology - Group Quarters Population
The group quarters data analysis and forecasting initially involved identifying group quarter facilities in the County.  After the facilities were identified, an analysis of the U.S. Census Bureau’s 2000 Group quarters population data took place.  The U.S. Census Bureau’s 2000 Group quarters population data was mapped by census block to determine the locations of group quarter facilities that the U.S. Census Bureau had accounted for in the 2000 Census.  Prince William County’s inventory of Group Quarter’s facilities was then cross-checked with the U.S. Census Bureau’s data.  In this process it was determined that the U.S. Census Bureau had some instances where the group quarters population were geocoded to the wrong census block.    The U.S. Census Bureau’s reported locations of the facilities were refined by the County by geocoding the locations of the facilities using Prince William County’s GIS parcel address data.  The 2000 group quarter population associated with each group quarter facility reflects the U.S. Census Bureau’s reported group quarter population count.  Lastly, the 2000 group quarter populations were allocated to the appropriate traffic analysis zones. 
The Adult Detention Center and Quantico Marine Base are the largest group quarter centers in Prince William County.  All other group quarters in Prince William County are relatively small.  The Adult Detention Center (jail) is planned for expansion under the FY2006-2011 Capitol Improvements Program (CIP).  The Adult Detention Center will be at or over-capacity once the expansion is completed.  The short-term forecasts reflect this facility expansion.  The long-term forecasts show steady growth in its group quarters population to reflect the continued need for more space over time.  

Quantico Marine Base is the largest group quarters population center in Prince William County.  From 2000 to 2010 growth was forecasted for Quantico Marine Base’s group quarter population due to the need for more military personnel at times of war.  From 2010 to 2030 the group quarter population growth rate of the marine base was forecasted to be a steady growth rate for each five year period.   When the Round 7.0 forecasts were developed there was a lack of information on the impact the Base Realignment and Closure (BRAC) act would have on Prince William County.  Therefore, the forecasts for the marine base’s group quarters population were very conservative and mainly reflect growth rates that were forecasted to occur exclusive of BRAC.  The County anticipates readjusting the Quantico Marine Base group quarters forecasts in future rounds.  Apart from the Adult Detention Center and Quantico Marine Base, minimal growth in group quarters populations are forecasted for Prince William County. 
Findings
Many residential projects are in the pipeline for Prince William County.  Major residential projects in the pipeline are listed in the following table.  

	Major Projects in the Pipeline

	Belmont Bay area mixed use development

	Cherry Hill/Harbor Station mixed use development

	County Center area mixed use development

	Dominion Valley mixed use development

	Gainesville Town Center mixed use development

	Heritage Hunt mixed use development

	Madison Crescent mixed use development

	Potomac Club residential development

	Potomac Communities Revitalization Plans mixed use development

	Wellington Glen mixed use development

	Wentworth Green mixed use development


Major transportation projects that will impact the household and population forecasts include the Route 1 corridor improvement projects and Virginia Rail Express (VRE).  Forecasts for the Route 1 corridor were adjusted from previous rounds in order to mirror the timing of the Route 1 expansion projects.  Virginia Rail Express (VRE) is proposing to expand its service beyond Manassas to Haymarket.  This proposed expansion was taken into account during the forecasting process.  Due to lack of funding now and in the foreseeable future, the railway expansion to Haymarket is not anticipated to occur until 2030 or thereafter.  However, in anticipation of this future expansion of the railway, it is likely that housing developments will be drawn to the area surrounding the railroad well before 2030.  Therefore, household growth is forecasted in the vicinity of the railroad expansion.

The high employment, household, and population growth rate that occurred regionally from 2002 through 2005 and continues to occur resulted in underestimations of the County’s short-term forecasts in past rounds.  The long-term forecasts were also underestimated as a result of this significant growth through 2005.  The rapid growth trend that the region and the County has experienced in the past few years and that is predicted to continue in the near term caused the County to increase its growth rates for all the five year periods from 2005 to 2030 in Round 7.0.  
Prince William County’s initial housing and population forecasts were submitted to COG for review.  COG’s regional model assumptions required adjustments to regional jurisdiction data.  COG modified Prince William County’s housing and population data for 2025 and 2030. As a result of this modification, the original household and population assumptions and trending that the County established using the top-down and bottom-up approach are now only discernable for the 2000 to 2020 time frame.  

Prince William County’s final household and population forecasts for 2000 through 2030 are shown in the table below.  The change in population and households for each five year period is also shown in the following table.  The charts on the following page are a graphic representation of the historic, current, and forecasted population and households for Prince William County.  

	Households and Population  

	 
	2000
	2005
	2010
	2015
	2020
	2025
	2030

	Households
	94,570
	117,912
	140,914
	158,537
	169,400
	181,202
	193,127

	Household Change in past 5 years
	--
	23,342
	23,002
	17,623
	10,863
	11,802
	11,925

	 
	 
	 
	 
	 
	 
	 
	 

	Population
	281,287
	352,063
	416,785
	463,408
	489,898
	524,910
	556,300

	Population Change in past 5 years
	--
	70,776
	64,722
	46,623
	26,490
	35,012
	31,390


Prince William County’s households are forecasted to reach 193,127 by 2030.  This is a little more than twice the number of households that existed in 2000.  Prince William County’s population is forecast to be over half a million by 2025.  By 2030 the County is forecasted to have a population of 556,300, which is almost two times the population in 2000.  

The five year change analysis shows the decrease in housing and population growth that the County is predicting will occur for each five year period between 2000 and 2020.  The household and population change from 2020 to 2025 and from 2025 to 2030 is forecasted to be higher than the 2015 to 2020 period due to regional housing needs for those time period as predicted by COG’s regional econometric model and the assumptions that major comprehensive plans would have occurred by that time.  Since the population forecasts are dependent on the adopted Comprehensive Plan and its policies, the housing growth is restricted in some ways after 2015.  While we recognize the need and reality of amending the Comprehensive Plan, we cannot predict where such an amendment will occur and what will be built.  Since the forecasts are updated yearly, we adjust the forecasts to reflect CPA amendments as they are approved.   
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Group quarter population is a sub-group of the overall population and forecasts were created for this sub-group.   The group quarter population forecasts are listed in the table below.  

	Group Quarters Population  

	 
	2000
	2005
	2010
	2015
	2020
	2025
	2030

	Group Quarters Population
	2,948
	3,841
	4,731
	5,679
	6,374
	7,202
	7,906

	Group Quarters Population
Change over past 5 year period
	--
	893
	890
	948
	695
	828
	704


The group quarter population is forecasted to have steady growth.  Most of the growth is associated with the Adult Detention Center and Quantico Marine Base.  Apart from the Adult Detention Center and Quantico Marine Base, minimal growth in group quarters populations are forecasted for Prince William County.  

EMPLOYMENT FORECASTS

Data Sources
The 2000 base data for the forecasts was derived using multiple sources.   Dun and Bradstreet’s employment data was used as a starting point.  Some modifications to that data were made by Prince William County Government based on local information sources for employment.  One of the major modifications to Dun and Bradstreet’s data that was made was the addition of government employment. Dun and Bradstreet appears to only account for private industry employment.  Therefore, government employment data was obtained from local government sources and used in compiling the 2000 base data.  COG data was also used as a source for the 2000 base data.  COG added additional employment that went unaccounted for by Dun and Bradstreet, particularly for self-employed at home workers.  Neither Dun and Bradstreet nor Virginia Employment Commission account for self-employed at home workers.

The 2005 to 2030 employment forecasts were derived using the following local government data sources:

· Permit data from Prince William County Public Works

· Prince William County Economic Development Department data

· Site & subdivision plans

· Approved rezonings from Prince William County’s Planning Department

· Comprehensive Plan designations and zoning classifications 

· Prince William County GIS data

Prince William County’s tracking of employment growth from 2000 to the present is not as highly sophisticated as the tracking of residential development at the present time.  Prince William County does not currently maintain a GIS database to track commercial construction permitted from 2000 to the present.  A non-GIS database is currently used to track employment growth.  The locations of new commercial developments were mapped on a case by case basis if the location of the new developments was not known by the forecasting team personnel. 
In addition to the local data sources, the short-term forecasts accounted for the recent trends as reflected in the 2000 through 2003 annual average at-place employment figures reported by the Virginia Employment Commission.  The following table shows the Virginia Employment Commissions at-place employment data that was available at the time the forecasts were being produced, along with the annual change in at-place employment.
	Virginia Employment Commission At-Place Employment 

 

	 
	2000
	2001
	2002
	2003

	At-Place Employment
	78,084
	83,037
	85,907
	88,775

	Annual Change in At-Place Employment
	--
	4,953
	2,870
	2,868


COG’s estimates and forecasts on self-employed at home workers were included in both the short-term and long-term forecasts.
Methodology

The employment forecasts are prepared using both a top-down and bottom-up methodology.  The top-down methodology involved establishing forecast targets for each five-year period through 2030 by assuming that the ratio of jobs to household would gradually increase from 2005 to 2030.  The forecasted ratio of jobs to households was predicted to increase from 0.92 to 0.99 for 2000 to 2030 respectively.  The top-down methodology also involved an analysis of the build-out capacity of the County based on the County’s long range land use plan adopted with the Comprehensive Plan.  This top-down approach established forecast targets for each five-year period through 2030.  With established forecast targets in place, the bottom-up approach was then implemented.  
The bottom-up approach for employment involved classifying employment into four groups: industrial, retail, office, and other.  COG’s recommendations for employment classifications were based off of NAICS classifications and were reviewed and largely followed for the classification of the County’s 2000 employment base data.  The 2005 to 2030 forecasts referenced COG’s NAICS classification system when it was questionable as to which employment class(es) a business or organization should be placed into.  

The bottom-up approach for employment also involved the gathering of information on the location and square footage of newly constructed commercial developments from 2000 through 2004.  The square footages were then converted to employment using conversion factors specific to the type of industry.  The conversion factors are listed in the table below.

	Employment Space Conversion Factors 

	 
	Conversion Factor

	Industrial
	800 sq.ft./employee

	Retail
	450 sq.ft./employee

	Office
	300 sq.ft./employee

	Other
	No standard


These conversion factors were used as general guidelines, but in some cases they may have been customized.  For example, a movie complex is assumed to generate fewer employees than your average retail of 1 employee per 450 square feet, because most of the space in a movie theatre is used for seating.  Another example would be high tech industrial data centers.  Such data centers employ fewer employees than most industrial establishments.  Therefore, establishments such as these would have customized conversion factors.  
Short-term (2005 through 2015) employment forecasts were derived using various sources and methods.  Square footage information from development plans in the pipeline were obtained and converted to employment using the conversion factors as a general guideline.  Rezoning cases were examined.  If development plans were not available for the rezoning cases, the amount of land acreage rezoned and the allowable densities for development were used to calculate employment.  The employment associated with the plans in the pipeline and rezonings were allocated to the appropriate traffic analysis zone. Finally, analyses of growth trends by traffic analysis zones, the location and amount of vacant land as determined from the County’s GIS system, and allowable densities based on the County’s long range land use plan adopted with the Comprehensive Plan were all used in tandem to distribute employment to meet the County’s targets for the short-term and long-term.  

Findings

Many projects are in the pipeline that will bring new employment opportunities to Prince William County.  Major projects in the pipeline for Prince William County that will increase employment significantly are listed in the following table.  

	Major Projects in the Pipeline

	Belmont Bay area mixed use development

	Cherry Hill/Harbor Station mixed use development

	County Center area mixed use development

	Dominion Valley mixed use development

	Gainesville Town Center mixed use development

	Heritage Hunt mixed use development

	Innovation commercial development

	Madison Crescent mixed use development

	Potomac Communities Revitalization Plans mixed use development

	Quantico Gateway commercial development

	Virginia Gateway commercial development

	Wellington Glen mixed use development

	Wentworth Green mixed use development


In addition to these major projects in the pipeline, Prince William County anticipates that there will be a net increase in employment after 2010 due to the effects of BRAC, particularly in the areas around Quantico and Cherry Hill.  Employment growth was anticipated and forecasted for the Quantico and Cherry Hill in previous rounds, but it is now expected to come on sooner than previously anticipated due to the affects of BRAC. 
The construction of the 234 Bypass from I-66 to Loudoun County is a major transportation improvement project that will impact Prince William County’s employment growth in the long-term because it will shorten the distance to Dulles Airport.  The economic growth that is forecasted for the western County is dependent on the construction of this road.   Additional interchanges along I-66 and U.S. Highway 29 also need to be built in order for the employment growth to occur in the western portion of the County at the forecasted rates.  

Another transportation projects that will impact employment forecasts is the Route 1 corridor improvement project.  Forecasts in the Route 1 corridor were adjusted from previous rounds to mirror the timing of the Route 1 expansion projects.  

Initial results were reviewed by COG.  COG’s regional econometric model assumptions required adjustments to regional jurisdiction data.  Therefore, COG modified Prince William County’s employment data from 2000 to 2030.  In modifying Prince William County’s employment data COG maintained Prince William County Government’s 2030 employment forecast but adjusted the employment totals for each five year period from 2000 to 2025.  As a result of COG’s adjustments to the base year figures as well as to the forecasts for 2005 through 2025, the rate of employment growth that the County forecasts were decreased considerably and the employment to household ratio trend that the County believes will occur was not maintained.  Prince William County Government expects more employment growth to occur than what is forecasted in Round 7.0.  
Prince William County’s final employment forecasts for 2000 through 2030 are shown in the table and chart below.  The change in employment for each five year period is also shown in the following table.

	Employment
	 
	 
	 
	 
	 
	 
	 

	 
	2000
	2005
	2010
	2015
	2020
	2025
	2030

	Employment
	94,610
	111,587
	128,576
	143,690
	159,130
	173,505
	186,025

	Employment Change over past 5 years
	--
	16,977
	16,989
	15,114
	15,440
	14,375
	12,520
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Prince William County’s employment is forecast to reach 186,025 by 2030.  This is nearly twice the amount of employment that existed in 2000.  The employment growth rate from 2005 to 2010 is expected to be similar to the past five year (2000 to 2005).  From 2010 to 2030 employment growth rates are forecasted to decrease.  

Out of the four employment classification categories (industrial, retail, office, and other) office employment is forecasted to have the greatest increase from 2000 to 2030.  The retail employment sector, which comprised of 30.1% of the County’s employment in 2000, was the largest sector for employment in the County in 2000 out of the four sectors.  In 2000 office comprised of 27.9% of all employment in the County.   A steady rate of growth is forecasted for retail, whereas office employment’s rate of growth is expected to increase in the later years.  Retail is forecasted to remain the largest employment sector in the County until 2020 when office is forecasted to outpace retail.  By 2030 retail is expected to comprise of 30.5% and office is forecasted to comprise of 37.0% out of all employment in the County.  The industrial and other employment sectors currently are the smallest employment bases in the County and they are forecasted to remain the smallest.
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