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ABSTRACT 

Vehicle trip rates at shopping centers, apartment complexes, and 
subdivisions throughout Virginia were determined from seven-day volume 
counts. These rates were then compared with rates reported in four 
recognized sources of trip rate statistics and with Virginia rates 
developed approximately ten years ago. Within the Virginia data, the 
rates in the various areas of the state and the rates at sites served by 
transit and not served by transit were compared. Also, the time of 
occurrence of the peak traffic flow at the three land uses was investigated. 
Conclusions regarding the above were developed, and recommendations re- 
garding the use of trip rates in planning were made. 
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SPECIAL LAND USE TRIP GENEP•%TION IN VIRGINIA 

by 

E. D. Arnold, Jr. 
Research Scientist 

INTRODUCTION 

The amount of travel demand is a fundamental parameter of any trans- 
portation planning process or traffic engineering analysis. Multiple re- 
gression analysis and other techniques are used in the formal planning process 
to estimate the number of trips generated by or attracted to relatively large 
geographic areas having similar laud use characteristics. These estimates 
have proven satisfactory in the planning of transportation systems for a 
region or specific corridor, but not for the planning and traffic engineering 
analyses related to proposed special land uses such as shopping centers, apart- 
ments and subdivisions. Estimates of the travel demand •o be generated by 
these specific land uses are typically needed to determine such items as the 
requirements of the internal circulatory system, parking requirements, tP.e 
number and design of entrances and exits, signal timi•ug and phasing, and 
impacts on the surrounding network of roads. The rate at which trips will be 
generated based on a specific characteristic of the land use is frequently used 
to estimate the demand. For example, the number of trips per i,000 square 
feeu (93 square meters) of gross floor area and trips per dwelling unit are 
often used to estimate the travel demand from proposed shopping centers and 
apartment complexes, respectively. Inherent in trip generation rates, which 
are based on the travel demand at similar existing sites, are the assumptions 
of a linear relationship between the number of trips and an easily measurable 
characteristic of the specific land use and transferability of the rates be- 
tween geographical areas. 

Many studies have been conducted in various parts of the country to 
determine the trip rates for specific land uses. In the early 1970's the (1,2) 
Virginia Department of Highways and Transportation undertook two such studies. 
Additionally, there have been several major efforts to collect and compile the 
results of all these individual studies from throughout the country. Probably 
the most well known are the Institute of Transp•ortation Engineers (ITE) 
Informational Report entitled T.zip •e.ner•.t.ion, •3) and the Arizona Department of 
Transportation (ADOT) report entitled T•ri• Generati_qn Inten. sitY.__F_actors. (4) 
Another very recent summary is included in the National Cooperative Higi•way 
Research Program (NCHRP) Report 187 entitled Quick-_Response Urban Travel 

,,,.• I,.D) Estimation Techniques and Trans.e.a.b.!.e .P%.rame't.er.s. F.ina'i•19 ", •a recent #'epor 
e 

by Simpson and Curtin, Inc. entitled Guidelines for Traffic Impact Study con- 
tains a chapter on trip generation. (6) r•'e•-consuitai'tS •'eviewed the'•m•-st 
recognized sources of trip rates and =b.en developed a set of rates applicable 
to the Richmond area. 

Although these documents provide excellent sources for trip generatio•z 
rates, it is often questioned whe=her these summarized results can be applied 
indiscriminately in Virginia. This report describes an investigation of this 
question and several other issues concer•.ing special land use nrip generation. 



PURPOSE AND SCOPE 

The main purpose of the study was to investigate whether the average 
rates calculated from the results of special land use trip generation studies 
throughout the country can be applied satisfactorily in Virginia. In other 
words, the purpose was to provide an answer to the question of whether the 
trip rates developed in the aforementioned reports by the ITE, the ADOT, the 
NCHRP and Simpson and Curtin can be used for planning and traffic engineering 
analyses in Virginia. Since data for a large number of specific land uses 

were available, the scope of the study was necessarily limited to several 
test cases. Therefore, initially the trip rates for existing shopping centers, 
subdivisions, and multi-family housing complexes located throughout the state 
were measured and then compared with the aforementioned average trip rates. 

The sites studied were located in the seven urban areas with a popula- 
tion over 50,000 and several smaller urban areas. Therefore, a second purpose 
of the research was to determine if trip rates differ among the areas of the 
state. Also, the study sites included several that were surveyed by the 
Department in the early 1970's and reported on in references i and 2. Thus 
a third purpose of the research was to investigate how trip •ates may change 
over time. Finally, the Department's policy regarding the acceptance of sub- 
division streets into the state maintained secondary road system is to assume 
"that each lot will generate seven vehicles per day for residential developments. 
Since this rate is significantly lower than that cited in the aforementioned 
rate guides, the fourth purpose of the research was to evaluate the Department's 
current policy of using 7.0 trips per dwelling unit for traffic projections at 
subdivisions. 

Additionally, information concerning the time of occurrence of the peak 
traffic flow at the three land use types was developed, and trip rates at sites 
served by transit were compared with rates at sites not served by transit. 

•THODOLOGY 

The research was conducted in accordance with the major activities 
described below. 

Site Selection 

A total of 76 sites throughout the state were selected for study. These 
sites included 22 shopping centers, 29 subdivisions, and 25 apartment complexes, 
the distribution of which is shown in Table i. A more consistent distribution 
based on population was indicated in the working plan; however, data collec- 
tion schedules allowed the survey of additional sites in some areas. Also, as 
discussed later in this section, the number of shopping centers was less than 
planned in two areas. It should be noted that 6 sites were eliminated in the 
data analysis phase. 



Table 1 

Location and Number of Selected Study Sites 

Urban Area Shopp, ink ,Cen,t,er, Subdivision Apa .r t.ment s 

Northern V.i.rginia (a) 2 7 4 
Southeast (b) 2 4 ] 
Peninsula (c) 4 4 3 
Richmond 3 3 3 
Roanoke 2 2 2 
Tri-C it ie s 

( d ) 
2 2 2 

Lynchburg 2 2 2 
Danville ! I I 
Charlottesville i i 2 
Winchester I I I 
Staunton ! I ! 
Harrisonburg I i i 

Totals 22 29 25 

(a) Includes Loudoun, Fairfax, Prince William counties, and cities within. 
(b) Includes Norfolk, Portsmouth, Virginia Beach, Chesapeake, and Suffolk. 
(c) Includes Newport News, Hampton, and surrounding area. 
(d) Includes Petersburg, Hopewell, Colonial Heights, and surrounding area. 

Since the project was designed for the exclusive use of automatic traffic 
recorders (ATP•'s), the primary consideration in selecting sites was the 
capability of obtaining accurate machine counts. Accordingly, all sites had 
well-defined and relatively long entrances such that vehicles passed over the 
counter's pressure tube at right angles. Sites where through or short-cut 
traffic likely occurred were avoided where possible. 

In the case of shopping centers, regional centers were selected i = 

the configuration allowed the use of ATR's; othe•'ise, the largest center in 
the area having a satisfactory layout was selected. It should be noted that 
in two areas, Northern Virginia and Southeast, the number of centers selected 
was less than planned because of the geometric criterion and, in one case, the 
inability to obtain permission to count the traffic. 

Efforts were made to select residential developments that had the same 

general characteristics such that reasonable comparisons could ultimately be 
made. Based on discussions with !ocai officials and field observations, 
housing developments for middle-income families were selected. In particular, 
low-income or subsidized developments were not selected. Likewise, apartments 
catering to students, the elderly, or other particular groups were avoided. 
An attempt was made to select both subdivisions and apartment complexes that 
contained a number of units failing within a certain range• however, this 
gene•ally was unsuccessful except that extremely small and extremely large 



developments were avoided. With one exception, the subdivisions selected 
contained only single-family units, and not churches, schools, etc., some- 
times found within housing developments. Finally, all apartment complexes 
selected contained only rental units; however, the complexes did vary between 
the garden apartment and town house styles. 

Data Collection 

Two types of data were collected- background information for each site 
and, of course, count data. For shopping centers, information was obtained 
from the center's manager, rental agent, or owner, with the essential data 
item being the gross leasable floor area (GLFA), excluding vacancies, of the 
center plus any perimeter stores within the boundaries defined by the counted 
entrances. Other information included the number of acres on the site, the 
number of parking spaces, the number of stores, estimated number of employees, 
hours of operation, and year opened. For the residential land uses, the 
essential data item gathered was the number of dwelling units (D.U.). The number 
of occupied units was obtained from the apartment complex's resident manager 
or rental agent, while the number of houses in a subdivision was obtained by 
fiel d count. 

As mentioned previously, the count data for each site were obtained with 
ATR's having solid-state electronics and being activated by switches attached 
to rubber roadway hoses. The number of entering and exiting vehicles at_ all 
entrances to a site was counted for a minimum of 7 days. The paper tape 
recording mode was set to record the counts on a 15-minute basis so that peak 
hour information could be accurately determined. The average weekday peak hour 
traffic volume of the street adjacent to the site was needed for each of the 
periods 7:00 to 9:00 a.m. and 4:00 to 6:00 p.m. This information was obtained 
either from existing data sources or from field counting. In the latter case, 
the two-way vehicle count was recorded on a !5-minute basis for the five week- 
days and used to determine the peak hours. 

Efforts were made to collect data during typical weeks. For example, 
the major holidays were avoided. Data were not collected at shopping centers 
between Thanksgiving and the second week in January and at residential sites 
between the week before Christmas and the second week in January. Exceptionally 
large sales promotions at shopping centers were avoided. All such atypical 
occurrences could not be avoided. For example, it is recognized that shopping 
center business is atypically low during the first several months of a calendar 
year; however, it was necessary to count traffic at some centers during that 
period. 

Data Ana!y.s.i, s 

Since the primary purpose of the study was to compare Virginia data with 
the nationally averaged data, the most comprehensive of the aforementioned 
references, viz., the ITE report, was used as a model for data output require- 
ments. Accordingly, computer programs were developed to process and analyze 
the large amounts of data generated by the data collection phase. An example 



of the two key printout sheets is shown in Figure i. Once these base data 
items were produced, the various comparisons and tabulations described later 
under FINDINGS were developed. 

As should be expected in a project of this magnitude, problems were 

encountered in data collection, and adjustments had to be made in the data 
analysis phase. Various types of equipment failures occurred; typically, 
counters jammed or hoses pulled loose from the pavement. Where feasible, the 
missing data were estimated based primarily on the data from a similar day at 
the same site and entrance. If significant amounts of data were missing, then 

a recount was undertaken. 

Two other problems were uncovered in the data analysis phase. There were 

cases of extremely high trip rates for shopping centers, i.e., at least twice 
the documented rate, and cases for all land uses where the daily totals of 
inbound and outbound trips were unequal. In the latter cases, small differences 

can be explained by unanticipated vehicle travel paths at two-way entrances, 
by the small error rate inherent in the equipment, and by the somewb•at arbitrary 
assumption of a 24-hour life cycle from 12:01 a.m. to 12:00 p.m. No matter 
how carefully road tubes are placed, some drivers will always find a way to 

run over the •ron B tube or even both tubes. This problem had been anticipated, 
however, and the general practice was to place one ATR to count the total 
traffic and one ATR to count either entering or exiting traffic. With this 
information it can be assumed that the total count is correct because it is 
not dependent on traffic placement. Unfortunately, this did not explain the 
large differences in inbound and outbound traffic found in some cases, particula• 
at those sites having only divided entrances. 

With the cooperation of personnel from the Department's Central Office, 
field tests were conducted to evaluate the performance of the counters. It was 

found that the ATR's were counting high, even to the point of double counting, 
where slow moving, stop-and-go traffic was being recorded. Double ceunting 
can be caused by vehicles crossing a hose at an angle such that all four tires 
actuate the switch, and thus two vehicles are "detected". In the test cases 

the vehicles appeared to cross the tubes at right angles; however, it was 

concluded that at very slow speeds even a very slight, undetectable angle could 
cause double counting due to the speed and sensitivity of the solid-state air 
switches. This was confirmed by the fact that counters with mechanical diaphragm 
switches could be adjusted to stop the double counting. Further, the counters 
with solid-state air switches recorded correctly at the test site when arranged 
such that only the right side of the vehicles would run over the hoses. This 
conclusion could explain the high trip rates and, since the very slow speeds 
would most likely occur in outbound movements at stop signs and signals, it 
could also explain the grossly incorrect directional distributions. 

After this slow speed problem was detected, greater care was taken in 
placing the counters. The counters were placed as far back from intersections 

as possible, and the hoses were often kept short to detect only the right side 
of the vehicles. At sites where these precautions did not eliminate inaccurate 
counts, the hoses were placed at exaggerated angles to ensure double counting, 
and then the counts were adjusted later in the data analysis. 



TRAFFIC INFORMATION FOR 
DATA GATHERED DURING WEEK BEGINNING ON 11-07-79 

SOURCE 
START OF TOTAL INCOMING OUTGOING 

DAy PEAK HOUR TR_.•FEZC TRAF[ZC TRAFFIC 

AVERAGE 
WEEKOAY 

GENERATOR MORNINGS 7:30 83 

AVERAGE 
WEEKOAY 

GENERATOR AFTERNOONS 17:00 132 

20 63 

71 60 

GENERATOR SATUROAYS 13:65 83 39 6• 

GENERATOR SUNOAYS 12:30 109 56 53 

AVERAGE 
AOJACENT WEEKOAY 
STREET MORNINGS 7:30 83 

AVERAGE 
AOJACENT WEEKOAY 
STREET AFTERNOONS 16:65 129 

20 63 

69 60 

AVERAGE WEEKOAY VEHICLE TRIP ENOS 1118 

SATURDAY VEHICLE TRIP ENOS 96S 

SUNOAY VEHICLE TRIP ENOS 839 

N•SCELL&NEOUS STATISTTCS 

A,M, PEAK HOUR OF ADJACENT STREET 7.6 
P.M. PEAK HOUR OF ADJACENT STREET 11.5 
A.M. PEAK HOUR OF GENERATOR 7°6 
PeN. PEAK HOUR OF GENERATOR 11.8 

RATES PE• •.I.I, ING UNIT 

SOfiRCE 

GENERATOR 

GENERATOR 

START OF TOTAL INCONING OUTGOING 
DAY PEAK HOU R •RAFEZC •,,TRAF•IC__• TRAF[I• 

AVERAGE 
WEEKDAY 
MORNINGS 7:30 .7 .2 .5 

AVERAGE 
WEEKDAY 
AFTERNOONS 17:00 1.1 .6 

GENERATOR SATUROAYS 13:65 .3 .6 

GENERATOR SUNOAYS 12:30 

AVERAGE 
ADdACENT WEEKDAY 
STREET HORNINGS 7:30 

AVERAGE 
AOJACENT WEEKOAY 
STREET AFTERNOONS 

9 .5 .5 

.7 .2 .5 

I,I .6 ,5 

AVERAGE WEEKDAY VEHICLE TRIP ENOS 9,7 

sArUROAY VEHICLE TRIP ENOS 8.2 

SUNOAY VEHICLE TRIP ENOS 7.3 

THE DIVISOR FOR THIS PAGE IS 115.0 

Figure i. Example of Key Data Printout Sheet 



These measures greatly reduced the previously described problems; 
however, some adjustment was needed for the data collected previously. Thus, 
it was assumed that on a daily basis the entering and exiting traffic should 
be equal. Accordingly, after the data from each site were analyzed and the 
daiiy totals of inbound and outbound traffic compared, mul•ipiicative factors 
were developed for each day to make the ins and outs equal. Depending on 
the geometrics of the site and the placement of the counters, these factors 
adjusted the ins to equal the outs, the outs to equal the ins, or both ins 
and outs to equal the previous total. The most typicai adjustments were to 
(i) lower the number of exiting trips to equal the number of entering trips 
in recognition of the slow speed problem with outbound traffic, and (2) 
change both entering and exiting trips to maintain the same totals where total 
counts had been taken at two-way entrances. These adjustment factors were 
then applied to the raw count data under the assumption that the directional 
errors were distributed equally throughout the day and at all entrances in 
the case of sites with more than one entrance. This may have introduced some 

error in the hourly statistics as several arguments cou!d be advanced against 
the equal distribution assumption; however, no other method of applying the 
adjustment factors was reasonable. The analysis programs were then rerun with 
the adjusted data. In the interest of consistency and uniformity within the 
projec=, this adjustment technique was employed for every site, regardless 
of the magnitude of the previously described problems. 

At several sites the data analysis yielded statistics that were obviously 
in error. In all cases the problem could be traced to too much missing data, 
to site geometrics, or to traffic patterns unrecognized when the site was 
initially selected. The total count data were salvaged at two of the sites; 
however, six sites were deleted from the project. Accordingly, the findings 
were based on a total of 21 shopping centers (a deletion in Danville), 28 
subdivisions (a deletion in Northern Virginia), and 21 apartments (deletions 
in Southeast, Tri-Cities, Charlottesville, and Danville). 

FINDINGS 

The findings of the study and general discussion pertaining to each 
major purpose are presented in this section of the report. More detailed dis- 
cussion is presented where feasible in •he next section on statistical analyses. 
As mentioned previously, the terminology and definitions used in the ITE 
report (3) 

were employed in the analyses. In particular, it should be noted 
that weighted averages were developed for the various comparative analyses; 
that is, average trip rates were calculated by dividing the sum of the trip 
ends by the sum of the independent variables. Tabulations in the body of the 
report have been reduced to the fewest possible; however, very detailed 
supportive data are contained in the appendices in order to benefit planners 
and engineers in each area. Appendix A, for example, contains comprehensive 
statistics for each of the 70 sites. 

VirKin•.a...Tr.ip Rates Versus.. Nationa ! 
Aver•ages 

The information presented in Tables 2 through 13 addresses the question 
of whether Virginia statistics are comparable to nationally derived statistics. 
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Specifically, key statistics calculated by combining the data from various 
sites in Virginia are compared in the tables with the statistics contained 
in the four documents cited previously. The maximum and minimum rates are 

shown where available. Several categories contain only one Virginia site; 
accordingly, a range of values is not given. The categorical stratification 
is the same as used by the ITE, with the exception that shopping centers 
have also been stratified into the traditional neighborhood, community, and 
regional shopping center classifications. Appendix B contains a more com- 

plete set of Virginia statistics •or each of the categories in the tables. 
Following are general observations on the comparisons. 

S..hopp ing Ce.nt e.rs" 

Average weekday trip rates for shopping centers in Virginia are 
generally higher than the comparable rates listed in the references. In 

some instances, primarily within the ITE categories, the rates are substantially 
higher. Unfortunately, these large differences are probably the result of the 
limited number of Virginia sites in several of the categories. As the sites 
are aggregated into the three traditional classifications, these large differ- 
ences are reduced. 

There is very little uniformity or consistency within the comparisons as 

to which source of data provides a rate closest to the Virginia rate. Again, 
as the sites are aggregated, patterns begin to emerge. The rates reported in 
the GTIS, which were developed for the Richmond area, are the most inaccurate 
in the three categories of neighborhood, community, and regional shopping 
centers. The ITE rates consistently rank second in closeness to the Virginia 
rate; however, the rates are always reasonably close. 

It is also important to consider the range of rates where available in 
each category. With only one exception, the average weekday rates for 
Virginia shopping centers in each category fall within the maximum and minimum 
rates tabulated in the ITE and TGIF reports, and only one Virginia site is in- 
cluded in this particular category. When the range of statistics for Virginia 
sites is considered, one additional Virginia site falls above the maximum in 
the ITE data in that category. 

Average weekday trip rates for Virginia apartments are reasonably close 
to the estimates in all four references, being only 13% higher than the most 
inaccurate rate. The rate in the TGIF report is the closest, with the ITE rate 

being the most different. Again, it is important to note that the differences 
are relatively small. As to the range of rates, all the Virginia sites have 
trip rates within the maximum and minimum rates given in the ITE and YGIF 
reports. 

Subdivisions 

Average weekday trip rates for single-family detached housing in Virginia 
are essentially the same as the rates provided in the ITE, TGIF, and GTIS 
reports. Since two rates are provided in the NCHRP report, depending on the 
density of the development, it is impossible to say that the rates are the same 

20 



as Virginia rates. It is certainly reasonable, however, to note that the rates 

are very close. Rates for all the Virginia sites fall within the reported 
maximum and minimum rates. 

Compari.s0n of. T_rip •._Rates_ Amon• Urba n 
i,n. Virginia 

Tables 14 through 18 present the statistics comparing trip rates among the 
urban areas in Virginia. The tables have the same format as the previous tables, 
except that the statistics for each urban area are contained in the columns. 
Data for the five urban areas having a population of less than 50,000 have 
been combined into a "small urban" category. Also, the shopping centers are 
stratified by only the neighborhood, community, and regional classifications. 
Appendix C contains a complete set of statistics for each urban area. Follow- 
ing are general observations on the comparisons. 

S he•p_in K _Cen,ter S, 

The average weekday trip rates for community shopping centers throughou= 
the state are for the most part reasonably close to the state average. The 
largest difference is for the Peninsula, where the rate is 33% above the 
average. Northern Virginia is excluded from this observation as data were 

not obtained for community centers in that area. The Southeast and Peninsula 
rates exhibit the largest difference between t•o areas, with the Peninsula 
rate being 66% higher. 

Average weekday trip rates for regional centers are even closer, with the 
largest difference of plus 25% occurring in Roanoke. The largest difference 
in rates between two areas occurs between Roanoke and Peninsula, with the Roanoke 
rate being 52% higher. Again, due to data limitations, it is noted that the 
Southeast, Tri-Cities, Lynchburg, and the small urban areas are excluded from 
this observation. 

Data are available for only two neighborhood centers, one in Peninsula 
and one in Lynchburg. The Peninsula rate is 29% higher than the Lynchburg rate. 

Apa rt_.me.n•t s 

Average weekday trip rates for Virginia apartments are spaced relatively 
close around the state average, with the largest difference being in Lynchburg, 
where the rate is 25% higher. The rate in Peninsula is 22% lower, which means 

that Lynchburg has a rate 59% higher than Peninsula. The trip rate tends to 
be larger in the smaller urban areas. 

Subdivisions 

Average weekday trip rates for single-family detached housing in Virginia 
are even more tightly spaced around the state average. The rate in Kichmond, 
which is 16% lower than the average, exhibits the largest difference. This 
is followed closely by the Peninsula rate, which is 13% lower. The maximum 
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difference in rates between two areas is for the "small urban" areas and 
Richmond, where the "small urban" areas have a rate 29% higher. Again, there 
is a tendency for the trip rate to be higher in the smaller areas. 

Temp..pr,al..ChanK.es in. Trip• Ra.tes 

During the conduct of this study, data were obtained at eight sites for 
which similar data were also available from studies conducted around 1970. 
These sites consisted of 5 shopping centers, I apartment, and 2 subdivisions. 
Table 19 summarizes the comparison of key statistics from the current study 
to the same statistics from the previous studies. 

Since 1970, average weekday trip rates at 4 of the 5 shopping centers 
have increased, with the increases ranging from 30% to 66%. The one exception, 
which is the only regional center, has experienced a slight decrease of 6%. 
These statistics suggest that the numbers of shopping trips have certainly 
been unaffected by the energy shortage and fuel price increases. The statistics 
might also suggest that shopping trips have become shorter, shifting to the 
more localized neighborhood and community center. Both observations are 
speculative at best due to the limited data. 

Average weekday trip rates have decreased by 7% •nd 21% at 2 of the 3 
residential sites, with the other site experiencing a slight rate increase of 
6%. These statistics are more reasonable with respect to the aforementioned 
energy situation; however, such an observation is still speculative at best 
due to the limited data. 

.E.va!ua..tion of .the .Depart..men.t'_s Subdivisio• 

Based on a total of 28 subdivisions located throughout Virginia, the 
average subdivision generates i0.0 trips per dwelling unit per day. Individual 
subdivisions have trip rates ranging from 6.6 to 13.5 trips per dwelling unit 
per day. Subdivisions were also stratified by urban area, and the average 
rates for each of the seven largest metropolitan areas and a combination of 
five small urban areas range from 8.4 tc 10.8 trips per dwelling unit pe= day. 
Although a few subdivisions had rates of 7.0 or lower, the statistics above 
indicate that the Department's policy of 7.0 trips per dwelling unit per day 
is considerably lower than the average ra•es found in Virginia. 

T..empo_ral Dis•tribution of ..the .Peak. H.ou•rs 

Based on the statistics available in Appendix A, the temporal distribution 
of the peak hours of traffic volume among the various land uses can be reviewed. 
Following is a discussion of the peak hours by land use. 

Shoppin• C e•n•.•e! s 

•he Beak a.m. two-way traffic flow occurs between As might be expected, 
ii'00 a.m. and noon on the typical weekday for all of the shopping centers sur- 
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veyed. The p.m. peak volumes are very stratified when considered on a 15- 
minute basis; however, 16 of the 21 sites have peak flows that begin during 
the traditional peak work trip hours of 4 p.m. to 6 p.m. Fourteen centers 
have peak hours beginning between 4:15 p.m. and 5:15 p.m. On Saturday, the 
peak hours generally occur during midday, with 14 sites having the beginning 
of the peak hour between 11:30 a.m. and 3:00 p,m. 

A•artments ,,and Subdivis..ions 

Both apartments and subdivisions follow the expected pattern of having 
peak hour volumes between the traditional work trip peaks of 7:00 a.m. to 
9:00 a.m. and 4:00 p.m. to 6:00 p.m. Exceptions occur at only 8 of the 49 
sites. The most frequent a.m. peak hours begin between 7:00 a.m. and 7:30 a.m.; 
whereas the most frequent p,m. peak hours begin at either 4:45 p.m. or 5:00 p.m. 
Peak hours on Saturday occur throughout the day, and are somewhat concentrated 
around the hours of 4:00 p.m. to 7:00 p.m. 

Co.mparison... of Sites •With _Tr.•nsi•. Servi.c..e....an d si.tes 
With No Transit Service 

It is logical to assume that sites which have no transit service would 
have higher vehicle trip rates than comparable sites having transit service. 
This stratification was made within the sites surveyed in this study, and a 
discussion of the results follows. 

Shopping _Cent e r.. s 

The community shopping center is the only category of shopping centers 
having enough sites to develop a comparison of transit service versus no 
transit service. The average weekday trip rate of the 5 centers having no 

transit service is 76.9 vehicle trip ends per 1,000 square feet GLFA,. whereas 
the comparable statistic for the 7 centers having transit service is 58.9. 
This difference in trip rate suggests that transit service does indeed cause 

a reduction in vehicle trips. 

Apartment.s an..d S.ubdji.visions 

In the case of apartments, the comparison is based on Ii complexes with 
transit service and i0 complexes with no transit service, whereas only 6 of 
the 28 subdivisions are served by transit. For both land uses the average 
weekday trip rate per dwelling unit is higher for the group served by transit. 
Obviously, this is contrary to the hypothesis. 

STATISTICAL ANALYSES 

If certain assumptions are made regarding the data collected, some basic 
statistics can be calculated for the various categories and some basic 
statistical testing can be conducted. The key assumption is that of homogeneity 
within each group. Tb.at is, within each category, e.g., subdivisions in Virginia, 
it must be assumed that the results from each surveyed site represent an 
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estimate of that category or population. If that is true, the various 
statistical procedures can be employed° 

The results of any statistical evaluations must be used cautiously in 
view of the adjustments to the data described earlier in the report. It is 
simply not valid to draw detailed conclusions based on the results of 
statistical analyses performed on data that are not that accurate. Categories 
containing a relatively large number of sites can be assumed to be more 
accurate than categories containing relatively few sites. 

Statistical confidence intervals can be placed on the data collected at 
the various sites in Virginia, and these are shown in Table 20 for the key 
statistics often used by planners. A normal distribution was assumed. 

The TGIF and ITE reports are the only two that provide enough statistics 
for statistical comparisons of Virginia data and the nationally averaged 
data. As noted previously, the neighborhood shopping center data for 
Virginia are inadequate for statistical computations due to the sample size; 
therefore, comparisons can be made only for community shopping centers, regional 
shopping centers, apartments, and subdivisions° The sample size, the average, 
and the variance are needed to statistically test for differences between two 
sets of data. All three statistics are available, or can be calculated, from 
information provided in the TGIF report. The ITE report does not provide a 
variance; therefore, it was assumed that the variances for each category are 
the same as the variances found in the comparable category in the TGIF report. 
While this is not exactly correct, it does provide an estimate that is cer- 
tainly within the degree of accuracy of the data. In comparing Virginia 
average weekday trip rates for the four aforementioned land use categories 
and the comparable average rates provided in the TGIF and ITE reports, 
statistical testing resulted in only one finding of a significant difference, 
that being the rate of Virginia apartments versus the rate reported by the ITE. 
This lone exception is based statistically on the fact that a difference of 
1.0 in the average rates is greater than the computed test criterion of 0.9. 
In view of the aforementioned data limitations and assumptions, however, this 
difference is not practically significant. 

In reviewing the data for the various urban areas, it is apparent that 
most stratifications by urban area result in sample sizes too small to yield 
valid statistical comparisons, especially in view of the data limitations. 
Several comparisons, however, were developed for the residential land uses. 
First, both apartments and subdivisions were stratified by their location in 
urbanized areas (greater than 50,000 population) versus small urban areas. In 
each case, statistical testing resulted in the conclusion that there is no 
difference between the average weekday trip rate at locations in urbanized 
areas and that for small urban areas. Second, it was hypothesized that 
residential trip rates in the largest urban areas, i.e., Northern Virginia, 
Southeast, Peninsula, and Richmond, are higher than rates in the smaller areas. 
Average weekday trip rates for subdivisions in the larger urban areas do not 
differ statistically from the rates in smaller areas. However, the average 
weekday trip rate for apartments in the larger areas is significantly lower than 
the rate in smaller areas; 6.6 versus 7.9. This conclusion was based on the 
fact that the difference of 1.3 is greater than the computed test criterion 
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of 1.0, and, due to the data limitations, it is somewhat questionable whether 
this difference is practically significant. 

With regard to the Department's policy of using 7.0 daily trips per 
dwelling unit for subdivisions, the statistics in Table 20 add credibility to 
the conclusion that this rate is low. Statistically, one can be 95% confident 
that the true daily rate for subdivisions in Virginia falls within the range 
of 9.3 to 10.7 trips per dwelling unit. 

Finally, statistical testing was applied to the average weekday trip 
rates for community shopping centers having transit service versus those for 
centers not having service. As described previously, the data suggest that 
transit service does indeed cause a reduction in trip rates. Because of the 
large variability in the data, however, the statistical test resulted in the 
conclusion that there is no reason to believe that the average trip rate of 
76.9 at community shopping centers having no transit service is higher than the 
rate of 58.9 found at community centers served by transit. 

CONCLUSIONS 

Based on the findings of the study, and in recognition of the data 
limitations described, the following conclusions have been developed. 

i. Although trip generation rates for shopping centers, apartment complexes, 
and subdivisions in Virginia do differ from comparable rates derived from 
averaging nationwide statistics and reported in the reviewed references, 
there is no reason to conclude that these differences are statistically 
significant. These differences are small for those categories having 
large sample sizes, i.e. apartments and subdivisions. As the individual 
shopping center data are aggregated into the traditional categories 
of neighborhood, community, and regional, that is, when the sample sizes 

are increased, the differences between Virginia statistics and nationwide 
statistics become less. 

2. The above conclusion cannot be literally applied to other land uses for 
which planners often need to develop trip forecasts; however, there is 
certainly no strong evidence that trip rates specific to Virginia are 

needed for other land use categories. It is suspected that the large 
variabilities encountered within the surveyed land use categories will 
also occur within other land uses, which would likely result in a 

finding of no statistically significant differences. 

3. The review of the referenced documents revealed no general pattern as 

to which one provides the most accurate estimate of the average Virginia 
rates developed for the various land use categories. The statistics in 
the ITE report are the most current, and while not always the closest, 
they are consistently reasonably close to the Virginia statistics. 

4. Trip generation rates differ among the urban areas of the state; however, 
these differences tend to be less as the sample size is increased. That 
is, the differences in trip rates at apartments and subdivisions located 
in the various urban areas are not as great as the trip rate differences 
at shopping centers, which generally have a fewer number of samples in 
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each category. In applying statistical tests to several stratifications 
of the residential land uses, the only evidence of a significant difference 
was that apartment complexes in Northern Virginia, Southeast, Peninsula, 
and Richmond generate fewer trips than do complexes in the other areas. 
This conclusion is suspect, however, due to the magnitude of the test 
numbers and data limitations. Therefore, while the various urban areas 
do exhmbi= different average trip rates for all the land use categories 
surveyed, the lack of data precludes statistical conclusions regarding 
these differences. As supported by the previous comments regarding 
s•mple sizes, there is reason to believe that these differences would 
decrease with larger sample sizes. 

5. There is evidence that the number of shopping trips has increased since 
i•70; however, the trips may have shifted to sites closer to home. On 
tP•e other hand, overall home-based trips have decreased. Both observations 
are speculative at best because of the extremely limited data. 

6. The Department's current policy of using 7.0 trips per dwelling unit to 
derive estimates of daily traffic at proposed subdivisions is not in line 
with the findings of this study. Data from the study indicate that at 
the 95% confidence level the daily trip rate for subdivisions in Virginia 
lies between 9.3 and 10.7 trips per dwelling unit, with an average of 
i0.0 trips/D.U. At the same confidence level, it can be said that a rate 
of 0.9 to i.I trips per dwelling unit, with an average of 1.0, occurs during 
the p.m. peak hour of the subdivisions, which most typically occurs during 
the traditional p.m. ru•h hours. There is also no evidence to conclude 
that these rates differ statistically among the areas of the state. 

7. During the week the peak morning traffic flow at shopping centers occurs 
between ii:00 a.m. and noon, whereas the peak traffic hour during the 
afternoon and evening most typically occurs between 4:15 p.m. and 6:15 p.m. 
On Saturday, shopping centers most typically experience peak traffic during 
midday. The majority of both apartment complexes and subdivisions experience 
weekday peak hour traffic between 7:00 aom. and 8:30 a.mo and again between 
4:45 p.m. and 6:00 p.m. The peak Saturday hour at apartments and subdivisions 
occurs most often between 4:00 p.m. and 8:00 p.m. 

8. There is no evidence to support the hypothesis that trip rates are higher 
at sites not served by transit. In fact, the average rates at both apart- 
ments and subdivisions not served by transit are actually lower than those 
at sites having transit service. Although the trip rate at community 
shopping centers not served by transit is higher than the rate at tb•ose 
served by transit, the difference is not statistically significant. 

RE C OM•EN!D AT I ON S 

Based on the results of this study, the following recommendations are made. 

i. When the need arises to forecast trip productions or attractions for a 

shopping center, apartment complex, or subdivision in Virginia, it is 
recontm.ended that the most current trip rates developed by the Institute of 
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Transportation Engineers in its Informational Report entitled To.r.iP oG...eneration 
be utilized as a starting point. This document is the most current and 
comprehensive of those reviewed, and there is no evidence to conclude that 
Virginia rates differ in statistical comparisons. Rates do differ somewhat 
among the areas of the state, and rates can be modified if local data suggest 
that the ITE rate is substantially different. Although this recommendation 
applies only to the above three categories of land use, it is suggested that, 
in the absence of better information, the above procedure be used for any 
other category of land use. 

2. The Department should change its current policy concerning subdivision trip 
generation to reflect the findings of this study; that is, each lot will 
generate I0 vehicles per day. The peak hour generation of 1.0 trip per 
dwelling unit should also be incorporated into the policy as there is some- 
times a need to consider impacts at peak hours. 

3. Based on the experience gained during the data collection phase of the study, 
it is recommended that anyone collecting volume data with automatic traffic 
recorders exercise extreme care in placing the road tubes near intersections. 
The slow speed, stop-and-go situation results in inaccurate counts. The 
discussion in the body of this report suggests ways to mitigate this problem. 
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APPENDIX A 

Comprehensive Virginia Statistics for Each Site 



Area 

INDEX TO SITE NIYMBERS 

Shopping Center 
Site No. 

Apartment 
Site No. 

Subdivision 
Site No. 

Northern Virginia 

Southeast 

Peninsula 

Richmond 

Roanoke 

Tri-Cities 

Lynchburg 

Charlottesville 

Staunton 

Winchester 

Harrisonburg 

Danville 

i00 
i01 

102 
I03 

104 
I05 
106 
107 

I08 
109 
Ii0 

Iii 
112 

i13 
114 

!15 
116 

117 

1!8 

119 

120 

200 
201 
202 
203 

204 
205 

207 
208 
209 

210 
211 
212 

213 
214 

216 

217 
218 

219 

221 

222 

223 

300 
301 
302 
303 
304 
305 

306 
307 
308 
309 

310 
311 
312 
313 

314 
315 
316 

317 
318 

319 
320 

321 
322 

323 

324 

325 

326 

327 



TRIP GENERATION •TES 

SHOPPING CENTERS 

i,, 

34.0 

0.5 

!.i 

1.3 

2.5 

1.3 

0.8 

2.1 

1.9 

1.2 

3.1 

42.2 

21.8 

1.7 

3.2 

Si==_. I00 Dace-8/5/80- 8/12/80 Si,=a. •01 Date. 8/!3/80 8/20/80 
•---. ,•'.,, .-, r• .•.•,¢..••.¢.•,:" v•••: !000 sq.ft. GLFA-1,268.0 •.•••.= :,•2+:.id'G'o sq.f•',-'•+iFA-- 685•0 

:•a•.: S•. Pe• E••: 7230'8-: •-kM; +•:•i'3Z5-: i5 P• Adler+: St. Pe• Eo•s. 7- 1-5-8.15AM; 4- 15"5 !5P• 

t •ak•7 i!:•0=12:00 A.N. 7;00-8:.00 PN We••v !1"00-12"00 Nq 5"45-6-45 • 
j Sat. 2: 30-3:30 PM Sa:i I !, 30212 ;30 PM 
L S•.. •i +i+5:3: i• PM Sm. '•: 30=2 30 PM 



TRIP GENERATION RATES 

SHOPPING CENTERS 

Ecu= o = 

Total 

58.8 

102 Dace. 7/9/80- 7/16/80 
r_%•__••-•7.•.= :#-•-b_ab•_a'i lO00•sq•f• GLFA •i•#9';• 

St. Pe• HO=S: 7 :.4,518 4S•-;.$ i5"5 

Weekly i i" 00-12" 00 • 4- 30-5" 30 PM 
Sa=. •l•r5" 15 PM 
S• 6- 00-7- O0 PM 

Sirra 103 De._- 7/17/80 7/24/80 
!••••.= ';J:_•_a•1_eii000 Sql-ft GLFk •' 473 
Adja•.: St. Pe• Ho=S-] 7 

Weekly. 1• •0212- O0 •M,..5.: 00-6 O0 PM 
Sac. 8.00-9.00 PM 
S,•. 6.30-7- 30 PM 



T&IP GENEraTiON .RATES 

SHOPPING CENTERS 

b•i.•:=. I? aage: 6/26/80 7/3/80 q:_: 105 Dat::.'-. 6/4/80 6/il/80 
A '-'•.,,-.': '2-" %, • •,,•. •'d.•,•i,r•--••: iobO:•q'"ft' (•-L•A --i7820 !L•dez••Z :7•.•_a•=i 1600 sq.ft.• GL•A ' 849.7 

{zjac•_.= or. Pe• K•S: •.': 30T8': 30•;4• 30-5: 30PN •a.•ja•= •t. Pe• ••S 7-:-jo-g i'joMq}4:302'5-: 

Wa•k•7 [1.00-[7.00 • [2=00-t'00 PN •e••y t!:00-12:00 AN 5=00--6:00 PN 
Sag. 8"30-9"30 PN Sa•. 1"30-2"30 PN 
Sin. 6"15-7"15 PM Sin. 3"30-4"30 PM 



TRIP GENERATION R.•TES 

SHOPPING CI'NTERS 

P eak 

10.6 

3.8 

3.4 

7.2 

5.5 

11.3 

Pe•k 

147.8 

•= 5 o2 

To=al i0.4 

100.9 

Si=e. 106 DaCe-6/11/80-6/18/80 

.:.dj a.-•..= St.. Peak Eour.s" 7..: 09-8: 60•-;• {.,i52•-• •pM. 
:#eek•v ii'00-12"00 • 4 30-5" 30 PM 

SaE. 12" 00-i" O0 PM 
12" 30-I" 30 PM 

Si=e" 107 Date-6/18/80 6/25/80 

Adj ac_=•= •t. Peak Ho•s'i.7 00'8 •'00AM ;-4 0'0'5 :•0•M 
C•__eraccr ?e•< F•s. 

Weekda Z [1.00-12.00 AM 4.45-5.45 PM 
SaE. 12:0Uil-00 PM 
Suez. 12 o00-I.00 PM 



•IP GENERATION K•TES 

SHOPPING CENTERS 

0.9 

Si=a- 108 Date- 9125/79- 10!3179 

Weekly 11"00-12"00 • 5"30-6"30 PM 
Sa=. _. 2 0•8'• :.ooex•;_ 
$•n. 4-!5-5-15 PM 

St'.a=. 109 Date. 1/22/80- 1/29/80 
L,-.daz•.•.• 7•_ab!e. I000 sq. ft. GLFA 829.0 Adja•.z •t. Peak Hc, urs i7 30-8--30•;5 0-()2b:0oFP2-- 

Weekday ii.00-i2-00 AM 5- 15-6-15 PM 
Sat. --• 0o•4:00 :• 
Slxl. !2.00-1-00 PN 



T•IP GENERATION ,RATES 

SHOPPING CENTERS 

Si-:- Si,':" iii Date-10/4/79- 10/11/79 

r_.•.;_..•=•.= ;.r•-•_abLe:1000 s .ft. GLFA- 314.0 ••••.= IbO0 _sq fE _GL.FA 669. •' 
•a•= St. Pe• Eo•s: 7: 30-8: 30•'4: 45-5: 45PM •.dj•=-- --rE. Pe• Ho•s :[ :.30:8: 30•.,;4.:415"5:.•-•• 

W•k•y 11:00-12:00 • 4:45-5:45 PM We••v 11-00-12-00 • 4-15-5-15 PM •a=. 2:00-3: Sa=l 4.00-5-Od'PM 
S•. 3.15-4- 15 PM S•. 4{0•-5-00' PM 



TRIP GENERATION kiTES 

SHOPPING CENTERS 

Adja¢•_=: Scrae= A.M. Peak Eour 2.7 
Adja•= S•r•e• P.M. Peak EourlO• 

• 18 1,19 

2.1 

4.1 

&djace== S:-ee-. A.M. Peak Eour 2.7 
•dja=•.• S•ree= P.X. Peak •ourlO• 

of 

104.9 

Tr•ffi= 

Peak Peak 

Ii.7 



TRIP GENE•L•TION 

SHOPPING CENTERS 

114 Date" 2/21/80- 2/28/80 Sire. r.=•__,••,_•.:' vi-•.••, iooo' '• •t. "C•'• ""2•o 4 

•eek•y I!-00-12"00 • 4-30-5-30 PM 

S• 

96.5 

$i,-_e. 115 Date. 10/24/79- 11/1/79 
r•.da=••.: "$•-•_ab !e : I •000 sq- •t•-GLFA i45•(•'- 
Adja•= St. Pe• Ho=s': 7 :_30,•-•0•;4_i4515:•5• 

••<•V 11-00-12"00 • 5- 15-6" 15 PM 
Sat[ •4"00•5 00 PM 
S•. 1-30-2-30 PM 
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/'KIP GENERATION •TES 

SHOPPING CENTERS 

Peak 

i16.9 

Peak 

55.8 

3.8 

3ol 

6.9 

98°3 

Sinm, 116 Dace. 11/7/79 11/14/79 
•,_.•.d•=•.i.•= '''v•'-•_e '-• "-•- •-"•: • Sq•"f•"•'e•A 9•' 0 
•i• •=.= s •. •• :•=• -7• • •'• :•-•,• t :-•-5 •5.• 

Weekly 11"00-12"00 • 4.15-5"15 PM 
Sa:. 2- 30'3' 30 P•- 
Sun. !2- 00-i" O0 PM 

$i•.a 117 Date- 9/4/79 9/!i179 

Adja•nc 3t. Pe• He•S- 7:"005:8"00m:if4 0055: 

Weekly II-00-12-00 •M 4"45-5"45 PM Sa•i -i i "3o i 12 30•M 
S•.. 3" 30-4" 30 PM 

A-If 



TRIP G=•=RAT.uN •TES 

SHOPPING CENTERS 

1.7 

•.9 

Measured 

43.8 

105.6 

6.3 

4,5 

10o8 • 

87.7 

Si:-:• 118 Date. 7/31/79-8/7/80 
r_•••.•.= V•-•..•bLe: i000 ,.,s,q. ft. GLFA 298.0 

We•• !i:00-12"00 • 12"00-I"00 PM 
Sa=. 2.4•.• '4•,, P• 
S•. 5:45-6-45 YM 

Si•_:. ll9 Date- 8/22/79 8/30/79 
••=•.•= -•#=-•.-"- ! •. •o0' Sq. ft. "G£FA -' Z3Z• • • 

Week•y__ll-O0 • 12"00 PM 6-45-7"45 PM 
Sat. 6'45 '7"4• e•-• 
S•.. i 15 2:•%5 PM 
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TRIP GENE.•AT!0N ?&TES 

SHOPP ING CENTERS 

Adjac•_n= S•r•e A..•.. P•ak "£our 0.6 
Adjacem= S•r•e• P.M. Peak Eour 9.• 
Generator A.M. Peak Fmur 6.8 
Ganerazmr P.M. Peak --Eour 9.6 

P eak 

of 

74.8 
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TIAIP GENERATION •TES 

APARTMENTS 

% Weei•av Ts±ms in 

Ge.nera'.or A.M. F•_ak Eou= IGemera=or 
P M F•-ak bur 

9.Z 
•.4 

9q'.9 

•," Wee•ay Tr•ps in" 
&ijacen= S=ree= A.M. Peak Hour I0. I 
Adjacen= Scree= P.M. Peak Eour •7 
Genera=or A.M. Peak •ur i•3 
Ga=era=or P,X. Peak •our 

of Toe• O. 7 

Peak 

Be 

- •-;:--, 

5.9 

0.1 

0°5 

0..5 

0°3 

0+2 

0.5 

0.I Peak 

Measure/ 
•r=p 
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IT•,FP GENERA•IOI•[ RATES 

APARTMENTS 

of 

202 12/10/79 12/17/79 Isi.= 203 8/20/80 8/27/•0 Date.. •I•__ Date._ 

S¢. P•< Ho•S 7 30-8 i30•; • •-30-5 30PM" .•g•d• ac•,= at. ?e• Ho•s 7:00-8 00,e•: 4 45-5 45PM 

Sa=. 5i4526 :aS eu Sa:• 3';00-4: dO e'g 
7 45 8 a5 PM 

A-15 



TRIP GENEP•TION RATES 

APARTMENTS 

Adjacenn S=ree= A.M. Peak Hour 4.1 
Adjaaen= S=ree=-Po•. Peak Ho-ur •.2 Measured 

Genera=or A.M. Peak Hour •.9 Trip .•aze 

Genera,.%or P.M. P_eak Hour 8•_.2 

To•al 
•i_ '- 

•j•• p.•. ••: 0.4 

Saree: Be•we• •= O. 2 

Traffic • •d 6 To• 0o7 

o f Total O. 4 

P.M. •=er 0.4 Genera=or 

Exit 

Total 

8.3 

0.2 •our 

Weekday Trips In" 
Adjace== S:ree= AoM. Peak Hour 4.7 
Adjacz== S=ree: F°M. Peak Hour •.4 Measu=ed 

Genera=or A.M. Peak P•ur •4 Trip 

A• ••-•• • • 
"] 

5. 

•,_: 

Adj ac•: 

Traffic 

Peak 

of 

Ge.•era=or 

0.2 

0.3 
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TR. ZP GENE•ATION •%TZS 

AP AR•{ENT S 

Peak 

Peak 
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TKI'? GENEP, ATION •TES 

APARTMENTS 

Gemera=or A.M. Peak Hour 
Genera:or P.M. Pe•k Hour 

Weekday Trips i•- 

Total 0.5 

0.1 

0.3 

0°4 

Ez=ar 0.3 

"-Exam 0. i 

9.5 
T7.8 

IDa.8 

Si..= 208 DaCe" 6/3/80-6/10/80 
r_.•.@•._•. •-.,.•.-• -'i•_ab•e- •wei i i•g Un it• "- 2'81 

C•.•a• P = =•< F••. 
We•k•y =• 45,2" 45 • 4- 30-5.30 PM 

Sa•. 7.OO•g. O0 PM 
S,m • 

Pe.•k E==er 0.I 

0.3 

Size" 209 Date. 6/3/80-6/10/80 

Adja•= •t. Pe• Eo•" 7:00LS':oo•;4)OO-5:"OOP•- 
•C••a•r Pe•< Y•s 

We••y 7"00-8-00 • 4.30-5- 30 PM 
SaC. 10" 30-ii- 30 AM 
SLr•. 6] •0'7 00 •PM 
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TRIP GENEE.•T!ON •_•TES 

APARTMENTS 

Peak 

To 0.5 

•--•. I/•7t80 1/24/80 •;.= 211 Da==. i/10/80-1/17/80 

••• •vv•• 

• '• ac•= a• •e&< Ec•s 7 15 8 15•I,• 45 5 45PM •jac•= St. P• mo•-:7:3.0,8:30AM;.4:•0-•:oOPM Fk ] • --: 

w•.•7 7 15-8 •5 • 5 15-6 15 PM ;feek•v 7"15-8"15 &M 4-45-5"45 PM 

SaC. 3:I5,r,•:_!5.PM SaC. 4-15-5-15 PM 
S•. i2- 30-•-30 P>i S,m. 4 3•3.30 'PM 
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TRIP GENEP•ATION RATES 

APARTMENTS 

=•• i--•-•-o.•-• i-=;=•--- 'o'7-• 
9.2 

0.4 

0.7 

7.6 

0.4 

0.3 

E==er 0.4 

---.=L, _= o.3 

o.3 

Si==_: 212 Date: 1/17/80-1/24/80 S•- 213 Date. 10/4/79- 10/11/79 
r..%••.•.= •'a•_•[eiDwe!li•g"'Units 2•'9 I•••..=• }7•••:Dweliing-un-its i 20•9 
•jac•= St. Peak H•S: •{,3,0,•8:30•-•5:O0m6:OOPM g&dja•= St. Pe£< H•s: 7.i•-8:i•;•:-15-'5:'fDP•- 

•eek• Z 7" 15-8.15 • 5.00-6 O0 PM :leek•v 7 15-8 15 • 4 00-5.00 PM 
Sat.• 7"00-8:00 PM Sa=. 6:30 •' 50 PM 
S•.. 5-00-6-00 PM 
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AP•RTMENT S 

% Wee'.•ay T="ips in- 
Adjac•_n= Scree A..M. Peak Hour 
adjacan" S•-eec P.M. Peak •our 
Genera•r A.M. Peak "£our 
Genera:or P.M. Peak E•ur 

7_•2 
9.__7 
7.__2 
•.7 

Peak 

of 

Peak 

•f 

•._D ?-a"- 

O. 3 

0.5 •e•.era:•r 

Date- i0/12/79-10/19/79 S't_'•" Deleted Da•e- 

P• ae•a 7" 30-8" 30•N; 4 •5-5 45P• •e5 acre= •. •e• r•• :, 

7: •0-8:30 •M 4: 45-5:45 PM 5]eek•v 

2:00-3:00 PM Sin. 
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TRI? GENERATION •<TES 

APARTMENTS 

10.6 
9.5 

12.5 

Peak 

Sir=_. 216 Date. 2/5/80-2/12/80 
L•da•. =•.L•' V•Lable 
Adjac_=n= St. ?e• EO=• 7 •10 0--__• 1Q •i•;•4":'15--5" 15pM 

We•k•y 7-.90-8-00 • 4.45-5-45 PM 
Sa•. 6-00-7" 00 PM 
b•. 3-45-4"45 PM 
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TRIP GENEP, ATION •TES 

APAR.•ENTS 

Ea=er 0 6 

Exi= 0.3 

0.7 

7 

7 0.4 _•.•. 

218 Da=e- I!/7/79- il/14/79 

30•M; •: • 5- •: 45 p•. 
We•• Z 7:!5-8-15 • 5"00-6-00 PN 

Exl * 

Sat. 12.30-!. 30 PM Sat. i 1 00 •12 00' .• 
St..---,-•. 5 -00-6:06 PH St_."1. 4:00-•5 00 PM 

Si=a. 219 Date. 8/8/79-8/15/79 
:!.-.d•.•-•.'• :7'•-a•2e: Dweil•n•g Un•t• •-•8 

Weekly 7" 30-8-30 ,• 5"00-6"00 PM 
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TK!P GENEP•<IION •.•TES 

APARTMENTS 

Traf_•i= 

of 

Measured 
Tr±p 

Peak 

Ea=ar O. 4 

Sire" 221 Date. 8/8/79-8/15/79 
• _•.••j•.= :/••ie••weiii•g 'u•its -i 156 .• )' 
Adj ac_=nz •t. Pe•: Ho•S '•- 7-: J0-8 •0•;•" 30-5" 3OP•- 

•••ZeeU• 7-15-8-15 • 5"15-6"15 PM 

Sat. i. 00-2.00 PM 
Sun. 3" 30-4" 30 PM 
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I%£.IP GENEP•AT!ON R.•TES 

APARTMENTS 

Si==- ,•22• Date, 8/22/79 8/29/79 
•r_-•;_._••.•.: •/z.-•,•le:Dwel.ling Units 55 

we•• _7" 45-8 45 • 4-00-5" oo 
Sat. •0-45-11"g'• •-" 
S•. 6-30-7.30 PM 

Si',a" 223 Da•e. 9/12/79-9/19/79 
L•••I•.: I•7••• 

• 
Dweilin-• Units '•-1126 

Adj a•,: •t. ?e• Ho•s '8- 00-9- O0•!" 4 15-5.15PM 

Weekly 7.15-8.15 •M 4"30-5-30 PM 
SaC[ '• :45-5[•'5 P• 
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TRIP GENEP•AT!ON •TES 

SINGLE-FAMILY DETACHED HOUSING 

Peak 

10.3 

Exi= 

Toc• 

Trip 

4.7 

10.5 

10.3 

0.5 

1.0 

10.8 
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TR!? GENERATION RATZS 

S INGLE-F.•MILY DETACHED HOU S ING 

I!.0 

0.2 

0°6 
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TRIP GENE•%TION •TES 

SINGLE- FAMILY DETACHED HOUSING 

Adjacen= Screen AoY.. Peak "--'our 
Aijace== SCream P.M. Peak Hour 
Genera=or A.M. Peak .=.our 
Genera:or P.M. P•k Hour 

•8 
8__•. 8 
4_•.8 

Peak 

10.6 

0oi 

0.5 

0.4 

0°9 

11.4 

9.3 

0.7 Tote! Ganer•==r 

6.3 

0.4 Peak 

Si•.a. 304 DaCe. 8/20/80 8/27/80 

{Si::_. 
305 Date- 8/21/80 8/28/80 

Adja•.= S:. Pe• Ho••"7"'66S8-00•;5•00=6 00PM •.dja•= St. Pe•k F•s. 7.00-8 00•;5"00"6{00PM- 

We••y 7:00r8. O0 • 5.00-6. O0 PM Week•/ 7.45-8-45 • 5- 30-6" 30 PM 
SaC. 7" BOmB :_30 PM•'=_,=,. Sam. =i1?-;0-12 "30 'PM 

A-28 



TRIP GENERATION •TES 

SINGLE-FAMILY DETACHED HOUSING 

Peak 

Trip 

11o3 

of !:+ 

Generz,z•r 

-I0.7 

306 Dat::e: 7/8/80 7/15/80 •i•: 307 ]::)at:e: 7/8/80-7/[5/80 

[adla•= St. Pe.•k Eo•S:7745-8:45•N;5:00-6:00PM •.dja•z +t. Pe•k 

Wa••g 7-00-8"00 
s•:. !o" •5 
S• 5.36i-6 ' 30 -•M 

-. 
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TRIP GENERATION •TES 

SINGLE-FA•MILY DETACHED HOUSING 

Traffic 

Peak 

Measured 
Tri• 

7 amd 9 

Weekday Trips In" 

Aijaae== Street P.M. Peak 
Ge.ner•=or A.M. Peak P•Dur 

5.0 
•.6 Measure/ 
•',0___ 
9.1 

AV•/• •'EE•<•A.Y '••• • • Ii. 0 

Ho u= B e ='ae en •i = 0. 

of 7 =• 9 Toc• 0.5 

•i= •0-. 3 
S•ree= Be•-;ee• 

Traffic 4 a•4 6 To• 0.9 

•our •: O. 4 

of To•al 

7/24/80- 7/31/80 Size. 309 Oa•e- 
•.•.•.•&d.•.: l/,•_•i_e': Dwelling Units •92 

-•.- •. _,. • 
C••a• P • = • ••=" 

W•k•y 7" 15-8- 15 • 4-45-5-45 PM 
Sat. •- i •26 15 P• 
st. 5' 5-d-15 PM 
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TRIP GENEP•T!ON •TES 

SINGLE -FAMILY DETACHED HOUSING 

0.8 

310 Date: 3/12/80-3/19i80 Si-.a: 311 Dace: 3/12/80-3/19/80 
,•d•E,d•.: if-•.•_•biei Dwelling-unit;',- i27 •=••••=!;;•• •x, Dwei•i•g UniLs = -2!6 

• D • •52•4-S#•:ad•ac S• .e•k c•s. 7.15-8- I)•1"4"45-5-:•57M 

We•k•Z 7:30-8:30 .• 5:00-6:00..PS k:e••v 7:00-g:O0 •N 4:45-5:45 PM 
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.TRy. GENE•T!ON •kTES 

SINGLE- FAMILY DETACHED HOUSING 

Peak 0.2 

0.6 

0.2 

0.3 

0.7 

Weekday Trips 
A/•acen: S•ree= A.M. Peak Eour 
Aija¢• S•ree• P.M. P•k Hour 
Ganer•or A.M. ?eak 
•ner•=r P.M. Peak H•ur 

5.4 

10.6 

312 Data" 3/ii/80-3/18/80 S•=:" 313 Da=e- 6/17/80-6/24/80 
L•II•I•.I• I•Z•I••! 

e 
•eii/i•g Iuni•s 2-• •=•••.: V••!a O•elling U•i•s 

[•k•v 7:15-8:15 • 4:45-5:45 PM •k•v 10"30-11:30 • 4:30-5:30 PM 
Sa•. 5:30'26 36 •IM S a• .--qI2Ii •5= t t5 P• 
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TRZP GENEF•kT'-_O:,T •%TES 

SINGLE-FAMILY DETACHED HOUSING 

E=ree= Be_--;eem 

0.4 

0.3 

314 Date: 9/25/79-i0/3/79 SiZe- 315 Daze- !/24/80-2/1/80 
C••••;•-'lll•z•I•iel:•welli• units' • 5 4 -•,•'I••C---•-C "Z•'•-•b !e Dweilin• Units -L 132 

e• ..e•s 7 30-8 30N•; 4 30-5 

We•• Z 7.00-•-00 • 4.45-5-&5 PM kreek,•v 7-30-8.30 •N 5-15-6-15 PN 
Sau. 12.30-I. 30 PM SaC•-• 15C2 15 •PM 
S•. 2"00-3-00 PM •. 4"!5-5"15 PM 
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TRIP GEN•%T_OLf R.%TES 

SINGLE-FAMILY DETACHED HOUSING 

% Weekday Trips I•" 
Adja¢o-,-- Screo• A • Oeak Eour 8.5 

Measured 

•6 Ge=era=or P.M. Peak ff•ur I•6• 

Peak A.M. 

of 9 •oCa& 0.9 of 7 •a 9 To=• 
i l 

S•:•e• Be•e• •= 0.2 

•.=ffic 4 •i 6 Toc• 0 9 Trzffic 4 amd 6 To=• 1 4 

•=er 0.4 

••2• ••• •• • tO.6 ••• •• •• • 13,9 

Eou= of •= 0.3 ?mu= of •= 0.6 

Ganar•=r 

•o/ Si=a" 316 Dace. 316/80-3/13/80 Si:e. 317 Da•e- 
••=•.= V•••e-Dwelling Units 129 ••••= V••i•: Dwel!'•'• Units- 95 -•.i,.'• 
Ad• a•.= 

7 30- 30 We••g 8•. 5" 00-6- 00 PN 
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SINGLE-FAaMILY DETACHED HOUSING 

Trzf='ia 

['-'•-=. 
318 Dace: 10/12/79-10/19/79 Si,=a. 319 Date. 2/21/80-2/28/80 •,..a]•.:,,,__--. 

-I d•. •'.•.: :)'•-'•--abT-e: Dwelling En_•ts 7 • 0_ 1 T-nda=•'•'--•''. ",7•_abie: -Dwei.•-in•g Units -"•09 
|.'-.d•,a•.= St. Pe•< Hours: 7-:3028:30Ma,;4:30'-5:30PM Adjac._•.,-. St. Peak Hotm'• •:-30-'•:•30•i•5 00Z60•P• 

Wed<day 7-00-8.00 AM 5.00-6" 00 PM Week,•y 7.30-8" 30 .el 4" 30-5" 30 PM 
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T!AIP GENE•T!ON RATES 

S INGLE-FAMILY DETACHED HOUSING 

Peak 

of 

P 

Sire: 320 •Date: 2/5/80-2/12/80 ]Si=a: 321 Date: 10/24/79-10/31/79 
7_•@..•.=•.= V•_.ab,_]ei •elii•g un•s--- 11"i •.••.• )f•••e: •Weliing •n-i•s_ ' 168 •-• 
Adja•= St. Pe• Ho•s) ):i528:i5•';4: 3025.•30#M L•d•a•u •. Pe• ••'• 7:30'8:30•M;• i'5L• 

We•K•y 7-15-8"15 •M 4"45-5-45 PM •#•k•y__ 7"45-8:45 •M 5-15-6-15 PM 
San. I" 00-2" 00 PM Sat. 3-45-4-'45 PM' 
S•. ,•'15-4:15 PM S•. I'15-2"15 PM 
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TRIP GENE.R.•T!ON 

SINGLE-FAMILY DETACHED HOUSING 

I<-.'-=. 322 Dace: 11/7/79-11/14/79 iS:,- 
=. 

323 Da•=- 9/4/79-9/11/79 
•••:•• :/•••e: Dwellin• Units I15 ••••.= "/•••e: Dwel!in• Units 201 

Week•v 7:15-8:15 •M 4:45-5:45 PM ;•k• 7:45-8:45 •M 5:00-6:00 PM 

S=. ••• S=.-" i2" i5- i •SI'IpH 
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I/RIP GENEP•T!ON R.•TES 

SINGLE-FAMILY DETACHED HOUSING 

% ',,;eekd.ay Tr±ps 
Adjac=_n= S=ree: A.M. Peak =_our /_i 
A•jace=: S=rse= P.M. P•k Hour 7.0 
Genera=or A.M. Peak Hour •3 
Genera:or P.M. P•k Hour •2 

Measured 

ii.i 

0.3 

0.5 

7 a=d 9 To=el 0.8 

p .•. Emcer 0.5 

Kxi= 0.3 
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TRIP 

SINGLE-FAMILY DETACHED }lOUSING 

!2,] 

S•:':-: 327 Data- 11/i5/79-11/22/79 

Adj=c_•- =• •. ?emk Hours 7- i5:8 Ls•;a i•-b•--£•P• 

•;•iK•'Z v. •57. •. !5_• 3"30-4] 30, PM 
5a•. _4 ;00-5"00 PM 
•m. 5"15-6"15 PM 

326 Date: 9/19/79 9/26/79 ,•,•••.:• •z=•G••-ezii•-- •s•- • •5 
St. •e•< Ec•:-7•0-8'[30.•;'4 :•0-5' 3•PM 

We••F •!L30,-8,. 30., •M 4f 45-5- 45 PM 
Sa•. 4"00-5"00 PM 
S•. •-6" O0 PM 
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APPENDIX B 

Comprehensive Virginia S•atistics Stratified •y Land Use 



Table B- 1 

Average Trips per i000 Square Feet GLFA for 
Virginia Shopp.ing Centers 

Size" 50,000-99,999 Square Feet 

Adjacent Enter, 
Exit Street 
Total 

Enter 

Exit 

Total 
P .M. Enter 

Exit 

Total 

SATURDAY VEHICXZ TPEP E•)S 

Peak 

17 and 9 
P.M. 

Between 

Traffic ,4 and 6 
Peak A.M. 

of" 

Generator 

Enter 

Total 2.6 

5.0 
;'2"-'--'-- 1.' 

10.2 

3.8 

3.5 

7.4 

5.3 

10.8 

129.7 

5,6 .t.. 
11.3 

74.4 

3.9 

Hour of Exit 

Generator Total 

SIIqDAY VEHICIZ TRIP ENDS 

Enter 

Average 
Trip Rate 
Rate 

101.2 116.6 

1.4 1.7 

1.6 

3.3 

5.1 

i0.6 

3,8 

of 
Studies 

90.4 

1.1 

1.O 

2.2 

5.0 

5.0 

I0.0 

3.8 

7.5 7.2 

5.6 5.5 

11.3 

147.8 

6.1 

10.5 

116.9 

5.8 5.2 

2 

2 

Average 
Size of 

Variable 

80 

80 

80 

80 

80 

80 

2 

80 

2 

2 

80 

80 

80 0 

11.9 10.4 2 80 

100.9 

Hour of • 
Exit 3.5 4.1 

Generator Total 7.4 8.2 

L_ :.--" 
% WEEKDAY IRIPS IN- Average % • % 

Adjacent, S1 lltree.t.I.A.M.I .e,e•ak ,H..o•_ 2,6 2,8 

lO.1 11.0 

7.3 8.3 

10.7 11.7 

55.8 

Adi ac•nt_ Street P .M 

2 80 

2 80 

8O 

8O 

2 80 

4.1 3.8 

3.1 

6.9 

Minimum % 

2 

2 

2.4 

9.1 

6.2 

9.7 

Generator A.M. Peak Hour 
I•' •.) 

Generator P.M. Peak Hour 

2 80 

80 



Table B-2 

Average Trips per i000 Square Feet GLFA for 
Virginia Shopping Centers 

Size" I00,000-199,999 Square Feet 

Average Max/2szn M/nimtm 
Trip Rate Rate 
Rate 

A• !••I•AY •CLE TRIP ENDS 76.2 104.9 53.9 
A•I• Enter i. 0 I. 6 o. 5 

of 7 and9 
PoM. 

Street 
Traffic 

Number 
of 

Studies 

4and 6 
Peak A.M, 

of 

Generator 

Total 

SATUR_nAY V•CI• T!•_• D• 

Pe• •ter 

Average 
Size of 
Indeper•_det 
Variable 

156.3 

156.3 

156.3 

156.3 

156.3 

156.3 

156.3 

! 56°3 
156•g 

Total 5 2 6 8 4 2 7 156 "P.M" Ente• •} i•O 
Exit: 3,9 5.9 2.7 7 156.3 

7.9 ll.7 5.1 

92.5 115.0 58.8 7 156.3 

4.5 
;•3 -2.5 ' 

7 
156.3- 

C•erator To•l 8 .8 I0 .9 5.0 7 156.3 

•• •• • •S 46.4 87.7 20.5 7 t56.3 

H• of •t 2.5 5.0 0.9 7 [56.3 

•era•r Tot• • 2 I 1 2 • 3 7 156.3 
•. 

.•.- 

Adjacent Street A.M. Peak Hour 2 3 

Aa{ae. = Sereee 

Generator A.M. Peak Hour 6.9 

Generator P.M. Peak .Hour 

3.8 I .5 

10.8 8.2 

7.7 6.3 

10.3 11.2 9./4 

156.• 

156 3 

156.3•.__ 
4 



Table B-3 

Average Trips per i000 Square Feet GLFA for 
Virginia Shopping Centers 

Size" 200,000-299,999 Square Feet 

AVERAGE WEEKDAY EHICIE TRIP ENDS 

Enter 

Rate 

of 

Adjacent 

Street 
Traffic 

of 

C•nerator 

7 and9 
P.M. Enter 

Exit 

Average 

Rate 

45.3 

0.4 

0.2 

0°6 

2.0 

2.i 

•4 and 6 Total 
A.M. 

Enter 

Tdtal 
P.M. Enter 

Exit 

Total 

Enter 

62.6 

3.3 

2.9 Hour of Exit 

Generator Total 

Hour of 

Enter 

Exit 

48.1 

0°5 

0.3 0.1 

0.8 0.3 

2.2 1.8 

2.3 1.9 

4.2 4.5 

1.8 2.0 

1.7 1.8 

3I:S 3".8 

74.8 

Number 
of 

Studies 

43.8 3 

0.2 3 

3 

2.6 

4.6 

6.1 

10.7 

Average 
Size of 
Indepenc•_• 
Variable 

278.5 

278 o5 

278.5 

278.5 

278 °5 

278.5 

0.6 

1.5 

3 278.5 

3 278.5 

3 278.5 

3 

3.3 

2.0 

1.9 

56.3 

3.2 2.3 3 

7.6 4.7 3 

15.6 5.3 3 

0.8 0.4 3 

0.8 0.4 3 

Generator 

% •N•AY ERIPS IN- 

•,Ad]ac•ent,.,s ,t2r, eet A:M. Peak, Hour 1.3 

Ad.iacent ..s,tr,.ee.t, P.M.P.eak Ik•r.., 9,.,2 
Generator A.M. Peak Hour 7.8 

•i_•i•i 

Generator P.M. Peak Hour 9.6 

278.5 

278.5 

278.5 

278.5 

278.5 

278.5 

278.5 

278.5 

278.5 

278.5 

Total 1.2 1.6 0.8 3 278.5 
r' I• ,lllI J• 

Average % Maximum % Minimum % 

8.5 

6.8 

I0.5 8.9 

1.6 

I0.i 

8.5 

278.5 

278.5 

278.5 

278.5 



Table B-4 

Average Trips per I000 Square Feet GLFA for 
Virginia Shopping Centers 

Size: 300 000-399 999 Square Feet 

Average 
Average Mmximmm Minimum N•nber Size of 

Trip Rate Rate of Indepen6• 
Rate Studies Variable 

Peak •" no F•ter i. 0 N/A N / A I ? I & 

of 7 and 9 Total i. 7 N/A N/A 1 314 

;5treec 
Traffic N / A 

of •o• •.o N/A N/A •_ • 

Generator 
P.M. • 

Exit 3.6 N/A • 3•14 
Total 7.4__ N/A • 314 

Hou= of Exit t I_ 314 

Generator Total 
• 

l 314 

• 314_ 
 314  3i• 

•erator P.M. P• • • N/A t 314 



Table B-5 

Average Trips per i000 Square Feet GLFA for 
Virginia Shopping Centers 

Size" 400,000-499,999 Square Feet 

Hour 

of 

Adjacent 

Street 
Traffic 
Peak 

7 and9 

Enter 

Exit 

Total 

Enter 

Exit 

Total 

Enter 

Exit 

Between 

4and 6 
A.M. 

A•r•e 
Trip 
•te 

47.2 

0.3 

0.2 

Rate 

0.5 

N/A 

N/A 

N/A 

Rate 

N/A 

N/A 

N/A 

N/A 

1.6 N/A N/A 

Number 
of 

Studies 

i 

I 

I 

1.9 

2.0 

N/A 

N/A 

N/A 
N/A 

N/A 

I 

Average 
Size of 

Variable 

1 472.9 

of 

Generator 

SATURDAY VEKICLE IPdP DDS 

Enter 2.2 

Exit 2.1 

Total 4.2 

59.5 

Total 3.5 N/A 

N/A 

N/A 

N/A 

N/A 

N/A I 472.9 

N/A l 472.9 

N/A 1 472 9 9 

N/A I 472.9 
i[•I 

Enter 

Hour of Exi• 

Generator Total 

SI.•A.Y Vt•IC'I.• • NgDS 10.2 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

! 

I 

472.9 

472.S G 
472.9 

N/A 1 472.9 

Hour of 

Generator 

Enter 0.6 N/A N/A i 

0.8 N/A N/A i 

1.3 N/A N/A I 

• 

M• acent.., Strew.., .t.A.M. Peak.Hour,. 

_Adiac•An. t ,StK.eet.P.M., Peak ttour... 

Average 

1.0 

Generator A.M. Peak Hour 
•_:• 

•erator P.M. Peak Hour 9.0 

N/A 

N/A 

N/A I 

N/A 

N/A I 

N/A I 

i 

472.9 

472.9 

472.9 

472.9• 

•72.9 

472.9 

472.9 



Table B-6 

Average Trips per I000 Square Feet GLFA for 
Virginia Shopping Centers 

Size- 500,000-999,999 Square Feet 

Tl-ip Rate 
Mimimum •r 

Rate of 
Studies 

Average 
Size o• 
Indep•,• ¢•_ 
Variab i 

Peak 

of 

Street 
Traffic 
Peak 

Enter 

4 and 6 

Exit 

Total 

Enter 

Exit 

36.5 

0.4 

0.2 

i.6 

ioi 

Hour of • 2°5 

I0o0 
Peak Enter 0.6 

Hour of Exit 0.7 

44.8 27.6 
• 

6 751,2 

0.6 0.2 6 751." 

i.i 0.3 

2.0 

4.0 

io2 

2.3 

70.4 33.3 

i.0 

751.2 

75] .2 

751.7 

751.2 

751o? 

751,:, 

751.? 

751.2 

75-I. 

751.2 

751.2 

751 o 

751.2 

751.2 

751.2 

751.2 

751.2 



Table B-7 

Average Trips per I000 Square Feet GLFA for 
Virginia Shopping Centers 

Size" Over 1,250,000 Square Feet 

A• •Y v•CLE TRIP ENDS 
P•k '': A.N, 'Enter 
Hour Between Exi• 

of 7 and 9 Total 

Adjacent 
P.M' 

Enter 

Between Exit Street 
Traffic 4 and 6 Total 
PeN< •.MI 

Enter 

Hour Exit 

of Total 

Generator 
P.M. t•ter 

Total 

•Y VK•C• • ENDS 
Peak 

Enter 

Hour of 

Generator Total 

Enter 

Average 
Trip 
Rate 

Rate Rate 

N/A 

N/A N/A 

N/A N/A 

N/A 

N/A 

N/A 

N/A N/A 

N/A N/A 

N/A 

N/A 

N/A 

N/A 

21.8 

Average 
Number Size of 

of Indepen¢• 
Studies Variable 

1 1,268.2 

1 1,268.2 

1 1,268.2 

1 1,268.2 

1 1,268.2 

1 1,268.P 

1 1,268.2 

1 1,268.P 

Hour of Exit I. 7 

Generator Total 3.2 

Adjac•t. Street A.M. Peak Hour 

Adjacent Street..P.M. Peak llou• 

•_nerat:or A.M. Peak 

Generator P.M. Peak Hour 9. I 

1.5 

6.3 

N/A N/A I 1,268.2 

N/A 

N/A 

N/A 

N/A 1 1,268.2 

N/A I 1,268.2 

N/A i 1,268.2 

N/A 

I 

I 

1,268.2 

1,268.2 

N/A I 

N/A N/A 

•/a •/• 

:N/A 

N/A N/A 

•/• •/• 

N/A N#A 

N/• N/• 

1 

1 

1 

i 

1,268.2 

1,268.2 

1,268.2 

1,268.2 

1,268.2 

i ,268.2 

1,268.2 

1,268.2 

1,268.2 



Table B-8 

Average Trips per I000 Square Feet GLFA for 
Virginia Shopping Centers 

Size" Neighborhood, Under !00,000 Square Feet 

AVERAGE WEEKDAY •/EHICIE TRIP ENDS 

of 

Adjacent 

Street 

7 and9 
P.M. 

Between 

Traffic 4 and 6 

of 
PM'j 

Generator 

Enter 

Average Mmximum 
Trip Rate 
Rate 

R•te 

90.4 

•r 

Studies 

2 

Average 
Size of 
Independ•; 
Variable 

8O 

1.4 1.7 i. 1 2 8_0 

1.3 !.6 1.0 2 80 

Total 2.6 3.3 2.2 2 

Facit 5.2 5.5 5.0 2 T0 
• ] • 0, 2 [ 0 • 

Enter 
3 ; 

8 308 

Total 7.4 7.5 7.2 2 80 

•• I ; 
• 

;I,l• 
Exit 5.7 5.0 2 80 

SATURDAY VEHICLE TRIP E•DS 129.7 147.8 116,9 2 80 

Hour of Fadt 5.6 5.8 5.2 2 80 

Generator Total 3 ! i, 9 I O, 4 2 80 

Peak Enter 3.9 4.1 3.8 2 S0 

Hour of .Exit 3.5 4.1 3.1 2 _j 
80 

Total 7.4 8 2 6 9 2 80 Generator 
_i• •C -•ii ,tl.-.7•i.- -_ 

% •5•AY 13LIPS IN- Average % Maxim• % I'• % 

Ad• ac•t Street P .M,. Peak Hour i o. 1 i i. 0 9. i 9 8 O 

Generator A.M. Peak Hour 7.3 8.3 6.2 2 

Generator P.M. Peak Hour 



Table B-9 

Average Trips per I000 Square Feet GLFA for 
Virginia Shopping Centers 

Size- Community, i00,000-499,999 Square Feet 

AVERAGE WEEKDAY VEHICI•-TRIP ENDS 

Peak AoM. Enter 

of 7 and 9 Total 

P oMo Enter Adjacent 
Between •t Street 

Traffic 4 and 6 Total 
Peak A.M. Enter 

Hou= Exit 2. • 

of Total 4.5 

Generator 
P.M. Enter 

Exit 

Total 

SATURDAY •CLE TRIP •• 

Peak • 
Hour of • 

.Peak Enter 

Hour of Exit i. 5 

% WEEKDAY TRIPS IN- 

__•acent Street A.M. Peak Hour 

Trip Rate 

__••t Street P.M. Peak flour 

Generator A.M. Peak Hour 

Generator._____P.M. Peak Hour 

61.2 

0.7 

0°5 

2.9 

5°7 

2°4 

104.9 

1.6 

ii.I 

3.7 

Rate 

43.8 

0.2 

0.I 

3.7 

1.8 

Nuni•er Size of 
of Independ•_ 

12 226.4 

12 

12 

12 

12 

12 

12 

77.5 115.0 56.3 12 
---••'--.8 6----••.3 

2.4 12 

0.4 12 

12 

226.4 

226.4 

226.4 

6.2 

12 

226.4 

1.5 

9.4 10.8 8.2 

226oI• 

226.4 

226.4 

226.4 

226.4 

226.4 
----------_• 

226.4 

226.4 • 

226.4 

226.4 

226°4 

B-10 



Table B-IO 

Average Trips per I000 Square Feet GLFA for 
Virginia Shopping Centers 

Size- Regional, 500,000 and Over Square Feet 

Average 
Trip 
P, at:e 

35.9 

(?.4 

0.2 

Rat:e 

44.8 

0.6 

0°4 

Rate 

27.6 

Number Size of 
of Indepen4eri 

Studies Variable 

of 

Adjacent 

Street 
Traffic 
Peak 

I_7_ and 9 Total, 
P.M. Enter 

Between Exit 

and 6 Total 4 

of 

Peak 

Enter 

Exit 

Enter 

Hour of Exit 

GEnerator 
[, ,T °tal 

fieak ;Enter 
Hour of Exit 

3.3 

49.1 

4.7 

12.6 

2.1 1.2 

41 • 5 

70.4 33.3 

3.7 1,,0 

3.2 1.6 

6.9 2.9 

21.8 4.1 

7 825 

825 

825 

825 

825 

7 825 

7 825 

0.8 1.7 0.2 7 825 
_i: • 

0.9 !.7 0.2 7 825 

Generator 

7o ••DAY TRIPS IN- 

I.i 

Adiac•t ,.Street.. P .M, ...Peak I:to,•. 8., 4 9.5 

Generator A.M. Peak Hou• 6.8 7.5 
•_•- 

•erator P,•M. Pe• • 9.2 9.7 

Average % ••'%-' i'•':%- ;'' 

7 

825 

825 

825 

825 

825 

B-If 



Table B-f1 

Average Trips per Dwelling Unit for 
Virginia Apartments 

of 

Street 
Traffic 
Peak 

of 

Generator 

7and9 

Enter 

Total 

Average 
Trip 
Rate 

4and6 
A.M. 

P .M• 

Enter 

Total 

Enter 

•otal 

Enter 

Exit: 

Total 

SATURDAY VEHICI• TPCEP •S 

Peak .Enter 

Hour of Exit 

•'terator Total 

Pate 

Peak Enter 

Generator Total 

0.1 

0.4 

0.6 

0.4 

6.1 

0.3 

0.6 

% •DKKDAY TRIPS IN. 

Adjacent Street A.M. Peak Hour 

_A•d• ac_•nt St•-eet P..M. Peak I•m•r 

Average % 

7.• 

9,1 

Generator A.M. Peak Hour 

8.8 
0•'7 

Rate 

5.1 

0.4 

0.1 

6-.5 o,i 

•b•r 
of 

Studies 

Average 
Size of 

Vam-iable 

20 

20 

21 

20 

20 

20 

20 

,0"__.3 I' 
0.1 

0.5 

4.4 

21 

1.2 0.3 

i0.4 4.1 

11.6 

20 

20 

21 

228 

231 

231 

228 

231 

•.•. 231 

228 

231 

231 

i0.8 

0.I 20 

0.2 20 

0.3 21 

4.2 21 

0.2 20 

21 

7.2 

Generator P.M. Peak Hour 12.5 8.2 

228 

231 

231 

228 

228 

231 

231 

228 

228 

231 

228 

21 228 

21 228 

21 228 

B-12 



Table B- 12 

Average Trips per Dwelling Unit for 
Virginia Single-Family Detached Housing 

Average Maximum • 
Trip Rate Rate 
Rate 

Average 
,NKm•er Size of 

of Indepe•d.•:• 
Studies Variable 

Peak A.M. 

of 

Adjacent 

Street 
Traffic 
Peak 

of 

P.M. 

4and6 
A.M. 

Enter 

Exit 

Total 

Enter 

Exit 

0.2 0.3 0.0 27 189 

0.6 0.9 C.4 27 189 

0.3 0.5 0.2 27 189 

Enter 

Exit 

Total 

Enter 

SATURDAY VEHICLE TRIP ENDS 

Peak Enter_ 
Hour of Exit 

•erator Total 

Generator A.M. Peak Hour 7.5 

Generator P.M. Peak Hou= 9.9 

12.7 

13.4 

28 

28 

15.5 7.9 28 

186 

186 

B-13 
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Comprehensive Virginia Statistics Stratified by Land Use and Urban Area 



Table C- 1 

Average Trips per i000 Square Feet GLFA for 
Northern Virginia Shopping Centers 

Size" Regional, 500,000 and Over Square Feet 

AVERAGE WEEKDAY VEHICLE TRIP ENDS 

Average 
Trip 
Rate 

37.1 

0.4 

Rate 

42.8 

0.4 

0.1 

l•te 
Number 

of 
Studies 

Average 
Size of 

Variable 

976.6 

976 

976.6 

of 

Adj acent 

Street 
Traffic 
Peak 

of 

Generator 

7 •d 9 Total 
P]M.' 

Enter 

Between Exit 

4 and 6 Tot• 

Enter 

To•al 2.5 

Exit 
I- 

i .5 

SL•DAY VEHICLE TRIP ENDS 
Peak Enter 

Hour of Exit 

Total 

0.5 0.5 

1.3.___.___ 

2.8 

1.7 i.i 

1.3 

2.5 

2.1 

2.1 

4.1 

51.3 

2.1 

1.2 

3.1 

42.2 

2.7 1.8 

2.6 2.1 

5.3 3.8 

SATbPd•Y •(ILE TRIP E•DS 45.4 

Peak Enter 
I 

2.1 

Hour of ,,.E•.t 2.2 

Generator Total 4.3 

21.2 

1.6 

1.7 

Generator 3.3 

Adjac•ent. Street. A.M.. P,eak, ,Hour I. 3 

••ac•t S.t•,,,eet P.M. Peak l•gur 7.5 

Generator A.M. Peak Hour 6.8 

Generator P.M. Peak Hour ,9- 3 

21.8 

1.7 

1.7 

3.4 

20.0 

1.5 

1.7 

1.5 

7.8 

9.6 

7.3 

6.3 

9.1 

976.6 

976.6 

976.6 

2 976.6 • 

2 976.6 

2 976.6 

2 976.6 

2 976.6 

2 976.6 

2 976.6 

976.6 

976.6 

976.6 

2 976.6 

2 976.6 

2 976.6 

2 



Table C-2 

Average Trips per I000 Square Feet GLFA for 
Southeast Shopping Centers 

Size Community, I00,000-499,999 Square Feet 

Average Maxinm• 
Trip Rate 
Rate 

Rate 
•k•a•ber 

of 
Studies 

Average 
Size ol 

Variable 

AVERAGE WEEKDAY VEHICLE TRIP ENDS 49oi153.9 
Peak A.M. 

Hou• Between Exi• 0.2 0.3 

of 

Adjacent 

Street 
Traffic 
Peak 

of 

Generator 

7and9 

4and6 
AoMo 

P.M. 

Total 

Enter 

Total 

Enter 

Total 

Enter 

Exit 

Total 

SATURDAY VEHICI• TRIP E•S 59.3 

Peak Enter 2.4 

Hour of Exit 2,7 

Generator Total 5. 

SL•AY VEHICLE TRIP ENDS 13.0 

Peak 

Hour of 

__•a•t Street A.M. Peak Hour i .2 

Generator A.M. Peak Hour 7.5 

5.0 

I0.2 

0.6 

0,9 0.8 

20.5 

].4 

2 326.0 

2 326.0 

2 326. r: 

2 326', 

2 

2 

2 

326, 

326.0 

326.0 

326.0 

326.0 

326.0 

326.0 

326.0 

326.0 

326.0 

326.0 



Table C-3 

Average Trips per I000 Square Feet GLFA for 
Peninsula Shopping Centers 

Size- Regional, 500,000 and Over Square Feet 

of 

Adj acent 

Street 
Traffic 
Peak 

Hour 

7 and 9 Total 

P .M. Enter 

4 and 6 Total 

Enter 

Exit: 

Average 
Trip 
Rate 

29o4 

0.2 

2°5 

1.2 

Minimmm N•ber 
Rate of 

Studies 

'27:6 2 

0°2 2 

0.i 2 

0°3 0.3 2 

1.4 1.2 2 

1.3 ioi 2 

2.7 2.3 2 

1.3 I.i 

0.2 

Average 
Size of 

Variable 

813,9 

813.9 

813.9 

813.9 

813.9 

813.9 
'• 

i',. 813'9 

2 813.9 
O•B: '2 813.9 

of To• 

Generator 
P.M'i 

Enter 

Total 

SATURDAY VEP•CLE TRIP ENDS 

Hour of 

Generator 

Peak 

Hour of 

Generator 

% •••AY TRIPS IN. 

Enter 

Exit 

Total 

Enter 

Total 

Ad]ac,m",..t. S•t, A..M. Peak Hour 

1.3 

2.7 

36,8 

1.5 1.4 

1.4 l .2 

2.8 2.5 

40.1 33.3 

1.8 1.0 

2 

2 

2 

813.9 

813.9 

813.9 

813 •9- 

813.9 

813.9 

0.2 
H 

0.3 0.2 

2.9 

5.1 2 

2 

0.3 0.3 0.2 

0.5 0.6 0.4 

813.9 

813.9 

813.9 

813.9 

i.I 

8.6 Ad•acent...Street P.M: Peak l:_ou• 

Generator A.M. Peak Hour 6.9 

•rator P.M. Peak • 9.2 

8.7 

9.2 

8.4 

2 813.9 

2 813.9 

2 

2 

2 

2 

813.9 

813.9 

813.9 

813.9 



Table C-4 

Average Trips per i000 Square Feet GLFA for 
Peninsula Shopping Centers 

Size- Community, I00,000-499,999 Square Feet 

of 7 and 9 To•••____ 
P,M. Enter 

Bet•een Exit 
S•reet 

Total 

Enter 

Exit 

of Total 

Generar•r 
P.M. Enter 

Total 

Peak Enter 

Hour of Exit 

Average • M/n/mmm Number Size of 
TriD Rate Rate of Independ _e•- 
Rat:• 

1.6 N/__A • 
1.5 N/A • 175.6 

3 N/A 

3.4 N/A 

3 

2.9 N/A 

4.0 N/A 

3.6 N/A 

N/A i 175.6 

N/A 1 175.6 

N/A 

•/A !•7 5 • 

1 

1 

N/A 

N/A 

i 

N/A I 175.6 

175.6 

175.6 

175.6. 
SI•A• VEHICLE T• ENDS 51.0 N/A. N/A 1 175.6 

Peak 6 

H•of •t 2.5 

3.8 N/A N/A I 175.6 

@ 175.6_ 
175.6 

••tor P.M. P• • • 
!o, 1 



Table C-5 

Average Trips per I000 Square Feet GLFA for 
Peninsula Shopping Centers 

Size" Neighborhood, Under I00,000 Square Feet 

7 andS9 
P .M, 

Betwe•,'• 

of 

Adj acen• 

Street 
Traffic 
-Peak A.M. 

4and 6 

Enter 

Exit 

Total 

Enter 

Exit 

Total 

Enter 

Exit 

Total 

Average 
Trip 
Rate 

Rate 

of 

116.6 N/A 

I. 7 N/A 

i .6 N/A 

3.3 NIA 

5.5 N/..A .t 
10.6 N/A 

t•te 

N/A 

N/A 

N/A 

N/A I 

NIA I 

,N/A, 
N/A 

N/A 

of 
Studies 

Generator 

Peak Enter 

Hour of Exit 

Generator Total t• •• •••--,• • 
Enter 

Exit 

Total 

ttour of 

Generator 

% ••<•AY TRIPS IN. 

•Adj acen.t. Stree t A.M.p.,eak Ho•r•., 

8.2 

N/A 

N/A NIA 

Average 
Size of 
Indepenc• _• 
Variable 

66.0 

66,0 

66,0 

66,0 

1 66.0 

i 66.0 

I 66.0 

I 66.0 

I 66.0 

1 66.0 

1 66.0 

1 66.0 

N/A N/A I 66.0 

N/A N/A i 66.0 

..N,/A N I • : 66" 0 

N/A N/A i 66.0 

N/A N/A i 66.0 

66.0 

66.0 

66.0 

Ad•a,c,•,t Str.e#..t•p:M. P..eak l•m4r,, 
Generator A.M. Peak Hour 

Generator P.M. Peak Hour 

N/A I 

66.0 

66.0 

66.0 

N/A 

1 

1 

1 

N/A i 

N/A I 

6.2 N/A 

9.7 N/A 



Table C-6 

Average Trips per i000 Square Feet GLFA for 
Richmond Shopping Centers 

Size- Regional, 500,000 and Over Square Feet 

AVERAG• WEEKDAY VEHICIE TPd3? ENDS 

Peak A M• •er 

of 7 •nd 9 Total 

P .M, Enter Adjacent: 

S•reet: 
Traffic 4 and 6 Total 
Peak A.Mo Enter 

of Total 

Gen•-a•or 
P.M• 

Enter 

Average 
Trip 
Ra•e 

•ate Rate 
Nl•Der 

of 
Studies 

37.6 

0.6 0•6 0.5 

0.4 0.4 0.3 

0.9 i.i 0.8 

1o8 2.0 Io6 

Average 
Size of 

Variable 

Hou= of Exit 
L  er  o.r 

Hour of 

Generator Total 

Adjacent Street A.M. Peak Hour 

M]acm_t S.•tr_eet P.M. P,eak 
•rat:or A.M. Peak Hour 

.Gen.. erator P.M.. P.eak Hour 

9.: 2 
6.6 7.0 

1.8 2 

8.9 2 

5.2 2 

9 1 

762.6 

762.6 

762.6 

762.6 



Table C-7 

Average Trips per i000 Square Feet GLFA for 
Richmond Shopping Centers 

Size- Community, 100,000-499,999 Square Feet 

of 

Street 
Traffic 
Peak 

4and6 
A.M. 

Enter 

Exit 

Total 

Enter 

Average 
Trip 
Rate 

72.5 

3.6 N/A 

7.4 N/A 

3.0 

Rate Rate 

•IA .•I..iA -I 
•IA •IA 

•IA •IA 

NIA NIA 

,NIA I, 
NIA 

N/A 

NIA NIA 

Number 
of 

Studies 

1 

1 

Average 
Size of 
Independ•l 
Variable 

314o0 

314o0_ C! 
314.0 

3i4 ••" 

314.0 

314.0 

314o0 

Generator 
P.M. Enter 

Total 

SA•NI•Y •CI.• • I•,IDS 
-Peak 

Enter 

Hour of Exit 

Generator Total 

Hour of Exit 

Generator Total 

% ••(DAY TRIPS IN- 

_,Adjacent S .tr, e.et A:M. Peak Hour 

1 314.0 

I 314.0 

1 314.0 

1 314.0 

314.0 

314.0 

314.0 

1 314.0 

4.7 

9.5 

23.1 

1.3 

N/A N/A 

N/A 

N/A I 
NIA N/A 

N/A N/A 

N/• •/• 

N/A N/A 

2.•4 N}A- N/A- 
I 314.0 :•--) 

1 314.0 

1 314.0 

1 314.0 

i 5 N / • IN ( • I .314", 0 

2.8 NIA NIA i' 
314 0 

,A•,. • a .cent Street P .M.,I .P..eak l•qr_ i 0.2 NIA NI A 

Generator A.M. Peak Hour 8.3 N / A N/A 
•,.•_ 

Generator P.M. Peak Hour I 0.2 N I A N I A 



Table 

Average Trips per I000 Square Feet GLFA for 
Roanoke Shopping Centers 

Size" Regional, 500,000 and Over Square Feet 

Peak A.Mo •-E•ter 

Average 
Trip 
Rate 

44.8 

0.4 

Rate 

N/A 

N/A 

N/A 

immm 
Rate 

N/A 

N/A 

Average 
Number Size of 

i 669.0 

! 669.0 

i 669.0 

of 7 and 9 Total 

Adjacent P.M. Enter 

Between Exit Street 
Traffic_._ 4 6 _____T°tal 
Peak A.Mo Enter 

of Total 

Peak Enter 

Hour of Exit 

Generator Total 

Peak Enter 

2.0 N/A N/A 11669.0 

63.9 N/A N/A I 669°.0. 
2.9 N/A 

N/A 

N/A ! 669.0 

N/A I 669.0 

N/A I 669.0 

'19.2 N/A N/A 

•-.• -•/• NIA • 

Ho•r of Exit 1. NIA N/A 1 

)••e•t 
S•et A.M. P• • •• 

8.8 N/A N/A • 

669.0 6!9 7 0 

609.0 

669.0 



Table C-9 

Average Trips per i000 Square Feet GLFA for 
Roanoke Shopping Centers 

Size- Community, 100,000-499,999 Square Feet 

Adjacent 

Street 
Traffic 
Peak 

of 

Generator 

SATURDAY VEPXCLE TRIP 

Peak 

Hour of 

Generator 

B c- en Exit 

4•d6 
AIM. 

To•l 
P .M. •ter 

Tot• 

•ter 

•t 

To•! 

SI/NDAY VEHICLE • ENDS 
Peak 

Hour of 

Generator 

Average 
Trip 
Rate 

Rate 

78.9 N/A 

i. I N/A 

I.i N/A 

2.1 N/A 

Rate 

N/A 

N/A 

N/A 

N/A 

Exit A. 1 N/A 

Total 8.5 

Enter 2.6 

-Exit 2.4 

5.0 

8.5 

Enter 

% WEEEDAY TRIPS IN. 

..Ad• aee•.t Street A.M. Peak .Hour 

Average 
•r Size of 

of 
Studies Variable 

I 164.7 

I 1_6 4 7 ____( 
i 164.7 

1 164.7 

_A•jacent Street P.M.P.eak 
Generator A.M. Peak Hour 

Generator P.M. Peak • 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

103.5 N/A 

164.7 

164.7 

1 164.7 

I 164.7 

i 164.7 

1 164.7 

1 16•o7 

1 164.7 

I 164.7 

4.6 N/A 

4.9 N/A 

9.5 N/A 

45.3 N/A 

2.4 N/A 
2.3 N/A 

N/A I 

N/A 1 

N/A 1 

N/A I 

N/A 

•/• 

N/A I 164.7 

164.7 

164.8 

164.7 

164.7 

164.7 

164.7 

N/A 

i 

1 164.7 

1 164.7 

1 164.7 

1 164.7 

i 164.7 

N/A 

N/A 

•/A 

Total 4.7 N/A 
";'I'iI i•l Average % Max/m• =% 

•/A 

•/A 

2.7 

10.8 

6.4 

10.8 

C-10 



Table C-10 

Average Trips per I000 Square Feet GLFA for 
Tri-Cities Shopping Centers 

Size Community, 100,000-499,999 Square Feet 

Average 
Trip 
Rate 

Rate 

A•"WEEKDAYVEttICLE TRIP ENDS 

of 

Adjacent 

Enter 0.8 I. 6 

7 a•.d 9 Total 1 3 2 8 
•P o'M". 

Enter 3.2 5.8 

Between 
Street 
Traffic 4 and 6 
Peak •A•.MI 

of 

Generator 

Exit 3,2 

Total 6.5 

5.4 

iioi 

Rate 

44,2 

of 
Smclies 

0.3 2 

0.7 

Average 
Size of 
Indepe• .,•_• 
Variabic 

192. 

2 

Pe.a  

192.1 

192.1 

Exit 2.2 3.1 1.8 2 192• 

Total 4.7 6.8 3.8 2 192o 1 --] 

192.! 

192.1 

I 
115.0 57° 6 2 192. 

5.7 3.2 2 192. 

5.3 3oi 2 192.] 

2 192.1 

2 192.! 

2 192.1 

74.6 

Hour of Exit 

Generator Total 

SI.NDAY VE•CLE • ENDS 

3.7 

Hour of [ 

Generator 
-••-• •• :' 

% WEEKDAY •IPS IN. 

Enter 

AdJ.acen• t. S •tl=eet,.A:M._.,,peak Hour 

Generator A.M. Peak Hour 

Generator P.M. Pe• P• 

7.6_ !0.9 6.2 

22.6 •I 51.0 10.6 

1.2 2.6 0.6 

! .2 2.4 0.7 2 192. 
Ji,• 

2.4 5o 1 1.3 2 192. 

Average % • % • % 

2.1 2.7 1.6 2 

I0.4 I0 6 i0 I 2 •, 
7.5 8.5 6.5 2 

10.8 11.2 10.5 2 

192.1 

!92. ! 

192.1 

192.1 

C-l! 



Table C-f1 

Average Trips per I000 Square Feet GLFA for 
Lynchburg Shopping Centers 

Size" Community, 100,000-499,999 Square Feet 

Enter 0.5 

0.5 

7 •nd9 t.0 
P.M. 

3.5. 
"7---• 

3.7 

--Ho= 

of 

Street 
Traffic 

Exit 

Enter 

Exit 

4 and 6 Total 

Enter 

Total 
e .M, Enter 

Exit 

of 

Generator 

Peak Enter 

Hour of Exit 

Generator Total 

Enter 

Hour of Exit 

Generator To• 

Average Maximum 
Trip Rate 
Rate 

N/A 

N/A 

N/A 
N/A 

4.7 

3.7 

3.8 

7.5 

96.5 

5.9 

4.6 

49.2 

2.7 

3.2 

Rate 
Number 

of 
Studies 

N/A I 

N/A i 

N/A I 

N/A I,, N/A 

N/A N/A 

NIA NIA 

N/A N/A 

N/A N/A 

--N/A 

N/A N/A 

N/A N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A N/A i 

% ••AY TRIPS IN- Average % 

Ad• acent. S..treet A,.M:,..Peak.Hour i. 5 

10.4 

Generator A.M. Peak Hour 
• 'i" 

10.9 •'•arator P.M. Peak Hour 

N/A NIA I 

N/A N/A I 

N/A N/A i 

N/A N/A I 

Average 
Size of 

Variable 

145.0 

145o0 

145.0 

 45.0 

1 145.0 

I 145.0 

I 145.0 

145o0 

_145.0 
145.0 

145.0 

145.0 

145.0 

145.0 

145. 

145.0 

145.0 
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Table C- 12 

Average Trips per i000 Square Feet GLFA for 
Lynchburg Shopp±ng Centers 

Size" Neighborhood, Under I00,000 Square Feet 

Average 
Trip 
Rate 

Rate Rate 

!Average 
Number Size of 

mdeper•c of l- 
Studies Va  bl 

AVERAGE •]ZKDAY VEHICIZ TKIP ENDS 

Peak A.M. 

7 and 9 Total of 
P.M. 

Betwe• 
Street 
Traffic 4 and 6 
Peak AoMo 

H•ur 

oz 

PoM. 
Generator 

Enter 

90.4 

1.1 

N/A 

N/A 1 94.• 

Enter 

Exit 

N/A 

N/A 

N/A 

N/A 

94.0 

94.0 

94.0 

94.Q 
Ente__= 
Exit 

Total 

Enter 

•t 

Total 

SATURDAY VEHICLE TRIP E•DS 

Peak Enter 

Hour of 
• 

Generator Total 

Peak !Enter 
Hour of Exit 

Generator 
• 

% ••<DAY TRIPS IN: 

•cent Street A.M. Peak Hou• 

_•.'acen Street P.M. Peakl• 

Generator A.M. Peak Hour 

7.5 

5.6 

N/A N/A 

N/A N/A 

N/A N/A 

N/A 

N/A I0.5 N/A  
i N/A 

94.0•.• 
94.0 

94.0 

94.0 

• 
N/A I 

It.0 N/A 
• 

i 

8.3 N/A N/A 1 

94.0 

94.0 

94.0 

94.0 

94.0 

94.O 

94.(? 

94.0 

94.0 

94.0 
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Table C- 13 

Average Trips per I000 Square Feet GLFA for 
Small Urban Area (Less than 50,000) Shopping Centers 

Size" Community, 100,000-499,999 Square Feet 

P•k A.M] Enter 

of 7 a•d 9 Total 

Average 
Trip 
Rate 

57.1 

0.5 

82°3 

0.3 0.6 

0.8 1.2 

Rate 

43.8 

0.2 

Nt.m•r 
of 

Studies 

4 

4 

0. I 

Average 
Size of 
Independ• 
Variable 

220.3 

220.3 

220.3_ 

220.3 

Adjacent 

Street 
Traffic 

Generator 

4and6 

Peak 

Hour of 

Enter 

Exit 

Total 

Enter 

Total 

Enter 

Exit 

Total 

SAEIIRI•Y VEHICIE TRIP •©S 

Enter 

Exit: 

Generator 

2.5 3.9 1.8 4 220.3 

2.2 3.3 

4.1 6.1 

2.6 4.0 1.9 

5.1 7.9 3.7 

1.5 

3.3 

2.0 

1,9 

4.2 

4.2 

8,5 

2.6 

5,5 

78.1 105.6 56.3 

4.2 6.3 2.4 

27°0 

10.8 4.7 

87.7 5.3 

1.7 6.2 0.4 

1.6 5.0 0.4 

3.2 11.2 0.8 

Hour of Exit 

Generator Total 

% I•DAY IRIPS IN- 

,.Adjacep.t Stree,t,, ,A.M. Peak Hour 
Ad•.ac•nt Str,eet P.M. Peak l:{oqr, 

Average % • % 

4 220.3 

220,3 

4 220.3 

4 220.3 

4 220.3 

220.3 

220.3 

220.3 

220,3 

Generator A.M. Peak Hou• 
•_.• 

Generator P.M. Peak Hour 

4 

4 

4 220.3 

4 220.3•) 

4 220.3 

4 220.3 

4 220.3 
•L•,•I 

4 220.3 

220.3 4 

0.6 4 220.3 

220.3 

22O.3 

22O.3 

1.3 1.7 

8.9 9.6 8.2 4 

7.2 8.1 6.3 4 

C-14 



Table C- 14 

Average Trips per Dwelling Unit for 
Northern Virginia Apartments 

AVERAGE WEEKDAY VEHICLE TRIP ENDS 
Peak '- •A:M-. Enter 

of 7 and 9 
P.Mo Adjacen= 

Street 
Traffic 4 and 6 Total 
Peak A.M. Enter 

Hour -Exit 

Average 
Ik-ip 
Rate 

Total 

Enter 0.4 0.5 

Rate 

Average 
Number Size ol 

of Indep• •de•• 
S tudie s Variab i e 

4 350 

4 350 

350 

350 

350 

350 

350 

350 

350 

Ad•ac•t Str•_P..M•._, P.eak 
•erator A.M. Peak Hour 

Generator P.M. Peak Hour 

7.9 I0.I 4.5 

8.6 9.6 7.7 

8.6 10.3 6.3 

9,8 10.2 9.1 

4 350 

4 

4 

35O 

350 

350 
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Table C- 15 

Average Trips per Dwelling Unit for 
Southeast Apartments 

Street 
Traffic 
Peak 

of 

Generator 

• of 

Generator 

• of 

Generator 

Exit 0.2 

Total 

Ent:er 

Total 

Ent:er 

Total 

7.1 

Enter O. 3 

Fakir 0.3 

0.6 Total 

Enter 

Exit 

Total 
•j.. ,..• 

Average 
Trip 
Rate 

6.9 

0.I 0.I 

0.2 0.2 

0°3 0.3 

0.2 0.3 

0.4 

0.4 

0.2 

0.6 

8.6 

0.3 

0.6 

6.7 8.8 

0.3 0.4 

0.3 0.3 

Rate 

0.4 0.4 

0.2 0 ....2 

0 1 

Minimum Number 
Rate of 

Studies 

0.I 2 

0.2 2 

0.3 2 

2 

2 

2 

0.2 

Average 
Size of 

Variable 

200 

2_oo 
..... 

2OO 

20O 

20O 

200 

200 

0.2 2 200 

0.3 2 200 

0.4 2 20_0_ 

0.2 2 200 

0.6 2 200 

2 

2 

0.6 0.7 0.5 2 Av•ag$'"% • •;o '•'% 

200 

200 •! 
200 

200 

200 

200 

200 •--• 

200 

200 

200 

4.4 4.7 

8.3 8.4 A•iac•t, .,S.••t. P.M,.•.. P•.k Hoqr.. 
Generator A.M. Peak Hour 5. i 5.4 Generaror P.•.P•'• i" 8:9 

9.6 

4.1 

2 

2 
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Table C-16 

Average Trips per Dwelling Unit for 
Peninsula Apartments 

Average 
Trip 
Rate 

Rate Ra•e 

Average 
N•ber Size ol 

of I•epe•]• 
Studies Variable 

5.9 3 259 

O. 1 O. 1 

• ••• •t 0.3 0.4 0.3 3 

of 

Adj scent 

Street 
Traffic 
Peak 

7and9 

259 

0.4 3 259 

0.3 3 259 

3 259 0,.1 
4 and 6 Total 0.5 0.6 0.5 3 259 

--Tot• 
2 

H• of •t 0.2 0.3 0.2 3 259 

Generator Total 0.5 0.6 0.3 3 259 

4.2 3 259 

O. 2 0.3 O. 2 3 

9.5 6.9 3 

10.7 9.1 

9.5 7.2 

10.9 9.2 

259 

259 

259 

259 

259 

259 

% WEEKDAY TRIPS IN. Average % 

Adjacent Stre.et A.,M,. Peak. Hour 

Ad•.a_cen, t S.treet P.M. ,P.eak H..o•r.. 
Generator A.M. Peak Hour 

Generator P.M. Peak Hour 

7,6 
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Table C-17 

Average Trips per Dwelling Unit for 
Richmond Apartments 

AVERAGE WEEKDAY VEHICLE •-TRIP ENDS 

Enter 

of 7 and 9 

Adjacent 

Street 
Traffic 4 and 6 
Peak A.M.- 

of 

Generator 

SATURDAY VEHICLE TRIP DDS 

P .M. Enter 

Peak' 

Hour of 

Generator 

Average 
Trip 
Rate 

0.i 

Rate 

Enter 0.5 0o 6 

Total 0.7 0.9 

Enter 0. I 0.2 

Exi  0.5 
,.,Tio, tal 0 7, 

0..5 

Total 
o.2 

Enter 

Total 

Hour of Fadt 

Generator Total 

% ••DAY TRIPS IN. 

Rate 

8.9 5.7 

0.2 0.1 

0.7 0.4 

0.5 

••r 
of 

Studies 

3 

0.I 

0.7 

Average 
Size of 

Variable 

320 

320 i• 
320 

3 320 

3 320 

3 320 

3 320 

3 320 

0.2 

0.5 

5.1 

3 

320 0 

320 

320 

320 

320 

Adjacent_, Stree, t AI:M: .Peak • 9.5 9.8 

Ad_,• acent .S,.tr.ee, t PI..M. Pea•,., t•r 1 0 11... 6.._ 
Gengrator A.M. Peak Hour 9.9 i O. 3 

•rator P .M. Peak Hour 10.7 11.6 

7.9 

9.6 

9.5 

3 

3 

3 

320 +• 

320 

320 

320 
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Table C-18 

Average Trips per Dwelling Unit for 
Roanoke Apartments 

Peak A.M. 

of 

Adjacent 

Street 
Traffic 
Peak 

of 

Generator- 

•7 and 9 

Enter 

Exit 

Total 

Enter 

Exit 0,3 

To•Z 

Enter 

Exit 

Total 

Enter 

Average Maxinm• 
Trip Rate 
Rate 

8.1 8.6 

NLKnber 
of 

Studies 

Average 
Size of 

Variable 

2 168 0.2 0.2 0.! 

;' ; 0 ; "•;:;I 
2 • 6 • 

0.4 0.5 0.4 2 168 

0.7 0.7 0.7 2 i68 

1 
[ 

2 168 02 0.2 0o 

0•4 0.4 0.4 2 168 

0.5 0 6 0.5 2 168 
ii" 

0.4 0.5 0.4 
•-• [•6• 

Exit 

Total. 

Peak Enter 

Hou• of Exit 0.2 

Generator Total 0.6 

SIIqDAY VEHICI• TRIP ENDS 7.4 

0 ] 0"3 0 • • • • • 
-7 0.7- 2 168 0°7 0. 

0.4 0°4 0.3 2 168 

0.3 0.2 

o.• o.5 

8.2 2 

ttour of 

,Ad. ] a.•,, .(•_ ,,•.... i••.t. ,A.M..Peak • 6.7 

Ad•ac_•nt S•eet •....M. Peak B•r 8.8 

•erator A.M. Peak • 6.7 

Generator P.M. Peak Hour 8.9 

Generator 

7o •EEKDAY TRIPS IN- 

7.2 6.4 

9.7 8.3 

7.2 6.4 

9.7 8.5 

Enter 0.3 0.4 0.2 2 1 6 8 

To•i 
0 

6 
0 6 

0 
5 168 

!68 

168 

168 

168 

C-i9 



Table C-19 

Average Trips per Dwelling Unit for 
Tri-Cities Apartments 

Average 
Trip 
Rate 

AVERAGE WEEKDAY VEHICLE TRIP ENDS 6.7 
'P•-:': :-'-:•' •-:A-ol•: 

Enter O. 1 

Street 
Traffic 

of 

Generator 

7 and- 9-- 

4•md 6 
aiM: 

Exit 0.6 

Total 0.6 

Enter 0.5 

Exit 0.2 

Total 

Enter 

Exit 

Total 
P .M.. Enter 

Fxit: 

Total 

Peak Enter 

Hour of Exit 

Generator Total 

0.7 

7.5 

Ra•e 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A N/A 

N/A N/A 
N/A N/A 

N/A N/A 

N/A 
N/A 

N/A 

N/A 

Average 
Number Size of 

of Zndepe•d• 
S•:lies Voxiable 

I 114 

! 
-_ 

ll4 

1 

114 

114 

If4 

ll4 

ll4 

i 

I 

I 

N/A N/A If4 

N/A N•A 114 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

I 

1 

i 114 

i 

I 

1 

114 

114 

I14 

•AY VEHICLE TRIP ENDS 
Pe• 

Hour of Exit O. 5 

% ••<DAY TRIPS IN- Average % 
9.5 Adjacent, Street A.M. Peak Hour 

Ad-•.a, eent: Street P .M., .Peak._ !!ogr_ 10.6 

5.5 NIA NIA i 

0.4 N/A N/A I 

N/A N/A I 

N/A N/A i 

Mmdmm % Mirdmum % 

114 

114 

114 

114 

N/A 

N/A 

N/A 

N/A 

N/A 1 

N/A I 

N/A 1 

N/A I 

ll4 

114 

114 

114 
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Table C-20 
••O 

Average Trips per Dwelling Unit for 
Lynchburg Apartments 

AVERAGE WEEKDAY VEHI(XE TRIP ENDS 

Peak I-A. l•i Enter 

Betwem Exi• 

!7 and 9 Total 
P.M." 

of 

Adjacent 

Street 
Traffic 
Peak 

of 

Generator 

4 and 6 
AoM. 

Enter 

Exit 

Total 

Enter 

Average Maximum .Minimum 
Trip Rate Rate 
Rate 

8.6 9.2 7.8 

0.2 0.2 0.2 

0.5 0.6 0.4 

07 08 06 

0.5 0.5 0.5 

0.3 0.3 0.3 

0.8 0.8 0.8 

0.3 0.3 0.2 

Number 
of 

Studies 

2 

2 

Peak Enter 0.3 O. 4 

,Average 
Size of 
Independe• 
Variable 

152 

152 

2 152 

2 152 

2 152 

2 152 

2 152 

Exit 0.5 0.6 0.4 2 152 

To t.•l 0.8 0.8 
•0[7 -2 

152 
P'M; 

0,5 : 152 
0.3 2 152 

SD•DAY VEHICLE TRL• ENDS 7.7 8.2 7,0 2 152 

.Peak Enter 0.6 0.7 0.4 2 152 

Hour of Fruit 0.4 0.4 0.3 2 152 

Generator Total I. 0 I. 2 0.7 2 152 

• l;•1I•Y TRXPS IN- A•rage % Y• % • % 

Adiac_•nt Street P.M. Peak flour 9. I l o. 7 8.2 

generator A.M. Peak • 9.0 1 o. 8 8.0 

Cenerator P .M. Peak Hour I 0.6 I I. 6 9.9 2 152 

8.0 2 152 

0.3 2 152 

0.4 2 152 

0.7 

6.5 2 152 

2 152 

2 152 
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Table C-21 

Average Trips per Dwelling Unit for 
Small Urban Area (Less than 50.000) Apartments 

Average 
Trip 
Rate 

Peak A.M. 

7 and9 
PoM. 

4and6 

Enter 

Exit 

Total 

of 

Adjacent 

of 
P.M. 

Generator 

SATURDAY VEHICIZ TRIP DIDS 

Street 
Traffic 
Peak 

Exit 

Enter 

F.xit: 

Total 

Rate 

0.3 

Peak 

Hour of 

Generator 

Enter 

Exit 

Total 

P•k 
Enter 

Hour of Exit 

Generator Total 

Rate 

Adjacen t S•t A:M: .e,eakj • 
AdS a, ,,cgnt, .s.,treet. _P,.M._ Peak,, .Hour 
Generator A.M. Peak N•ur 

•__,•, 

Generator P.M. Peak Hour 

Number 
of 

Studies 

Average 
Size of 
Indepem•¢k• 
Variable 

7.0 4 

3 ll2 

4 124 

3 

3 

0.3 3 ll2 

0i.l• 3 

0.6 

0.4 0"3 

0.6 

5.5 

0.4 

0.3 0.4 

0.7 0.7 

5.9 6.4 

0.3 0.3 

0.3 0.3 

0.5 O.6 

0.3 

0.2 

124 

112 

112 

112 

124 

112 

4 124 

3 i12 

3 112 

4 124 

3 

124 

112 

4 

3 

3 

124 

124 

124 

i12 

112 

4 

4 

124 

124 

124 

5.8 7.3 

8.2 8.9 

6.2 5.3 

9.0 9.5 

4.9 

7.2 

7.3 4 
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Table C-22 

Average Trips per Dwelling Unit for 
Northern Virginia Single-Family Detached Housing 

of 

Street 

7and9 
P•Mo 

Traffic 
Peak 

of 

Generator 

Average •Maximum MJ_nim•m 
Trip Rate Rate 
Rate 

7.2 

0.0 

0.5 0.6 0.3 

4 and 6 
AoM. 

Enter 

10.2 ii.0 

0.2 

••er 
of 

Studies 

Enter 

6 

!Average 
Size of 

Variable 

263 

263 

6 263 

Tota• 0.6 0.8 0.3 6 263 

Exit 0 3 0.5 0.2 6 263 
"," 

t 
;19 I i 0.7 6 263 

263 

0.9 0.5 6 26 

0.7 0.4 6 263 

0.5 0.3 6 263 

Io0 1.2' 

SATb•Y VEH!CI• TREP 191DS 

Peak Enter 

Hour of 

Generator Total 

Hour of 

9.2 11.5 
o.4-- 0.7 

0.4 0.5 

10.7 13.8 7.1 6 

"0 • 
0 

6 0 3- •i 
6 

0.9 1.1 0.7 6 

6.3 ,,!, 6 

O. 2 I_ 6 

0.3 

0°8 1.2 0.6 6 

Average % 

263 

263 

263 

263 

263 

263 

263 

263 

Generator P.M. Peak Hour 9.7 I 0.7 8.8 

263 

263 

263 

263 
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Table C-23 

Average Trips Per Dwelling Unit for 
Southeast Single-Family Detached Housing 

Adjacent 

Street 

Enter 

II.0 

Traffic 
Peak 

of 

Generator 

4and 6 
A.M. 

Total 

Rate 

Total 0.9 

•Y •CI.E • t•DS 10.0 10. 7 
"i Pe• 

Enter 0.5 0.6 

of 0. 0.5 

•erator •o•1 O. 8 O. 9 

0.] 

0.9 1.0 

Enter 0. i 0.2 

-Exit 0.4 0.5 

0.5 06 

0.6 0.7 

0.3 0.4 

i.I 0.8 

9.2 

0.3 

0.3 

Peak 

• of 

Generator 

% •EEKDAY ERIPS IN" Average % • % 

9.1 

Enter 0.4 

Exit 0.4 

Total 0.8 0.9 

4.7 5.0 

9.5 

Adjacent., Stree.t A.M. ,,Peak Hour 

Ad•ac•t Street P.M. Pe•k..• 

of 
Studies 

Generator A.M. Peak Hour 
•.__• 

Generator P.M. Peak Hour 

4 

4 

0.3 4 

0.4 4 

0.4 4 

0.2 4 

0.7 4 

0.I 4 

0°4 

Average 
Size of Independ•.2 
Variable 

212 

212 • 

212 

212 

212 

212 

212 

212 

4 212 

4 212 

4 212 

0.3 4 

0.8 

7.2 

0.3 

0.3 

0.7 

4.2 

7.2 

5.0 

7.9 

9.8 

5.3 6.2 

4 212 

4 212 

4 212 

4 

4 

212 ,• 

212 

212 

4 212 

212 

212 

4 212 •<• 

212 

212 

212 

4 
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Table C-24 

Average Trips per Dwelling Unit for 
Peninsula Single-Family Detached Housing 

of 

Adjacent 

Street 
Traffic 
Peak 

Hour 

of 

Generator 

7 d9 

Enter 

Exit 

4and6 

Average 
Trip 
Rate 

Rate 

0. I 

0.6 

0.7 

12.2 

0.6 0.7 

0.3 0.4 

0°9 

Enter 0o 2 

Total 

Enter 

Total 

SATURDAY VEHICLE TRIP DIDS 

Peak 

• Number Si•e oi 
Rate of Indepemde•i 

Studies Variable 

6.8 4 189 

0.1 4 189 

0.5 4 189 

0.6 4 189 

0.6 4 189 

0.2 4 189 

Total I. I O. 8 4 189 

0.3 0.I 4 189 

Facit 0.6 0.8 0.3 4 189 

•LII 

0.8 i.i 0.6 4 189 0-'i 
6 

4-'•-"o- 1•9 
0.6 0.8 

Ey•t 0.3 0.4 0.2 4 189 

0.9 i.I 0.8 4 189 

9.7 13.9 8.6 4 189 

Enter 0 5 189 

Total 0.9 1.2 
; 

8 4 • 8 9 

9.8 6.2 4 189 

0.4 4 189 
-• 

0.3 4 189 

0.7 4 189 

4 189 

8.6 4 189 

5.7 4 189 

8.9 4 189 

Hour of 

Generator 
•AY VEHICI• TR]2? ENDS 

• of F•cit 0.3 

Generator Total 

% WEEKDAY TRIPS •1. Average 

..Ad•aG.ent. S•t..A.M, .Peak...Hour• 8.6 !0.2 5.4 

10.2 12.3 

Generator A.M. Peak Hour 8.6 !0.2 

Generator P.M. Peak Hour t 0.4 12.3 
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Table C-25 

Average Trips per Dwelling Unit for 
Richmond Single-Family Detached Housing 

Average 

Rate 
Rate Rate 

•h•mber 
of 

S•es 

Average 
Size of 

Variable 

of 7 and 9 

Enter 

Exit 

o:z 3,, %: 

0.6 3 138 

0.7 3 138 

Street 
Traffic 4 and 6 
Peak AiM° 

of 

Cenerator 

VEHICLE • E•DS 

Hour of 

Generator 

Enter 0. 

Fadt 0.3 

Total I. 0 

Enter 0. i 

Exit 0.6 

T•tal o.s 

Enter 0.7 

Exit 0.3 

Total •. 0 

Enter 0.5 

0.4 

0.8 

7.2 

0.4 

Exit 0.3 

Total 0.8 

Average % 

Exit 

Hour of 

Generator 

•Ad]aeen, t., S lt•_..e.t A-M,,-I P,..e•. po1.1r 

aCl ll  S P. M 
l, 

Generator A.M. Peak Hour 

Generator P.M. Peak Hour 

0.7 

0oi 

0.6 

0.8 
l•ll• 

0.I 

0.7 

i.I 0.9 

9.3 10.6 7.0 

0.5 0.4 

1.0 

9.3 5.7 

0.7 

0.4 

i.i 

3 138 

3 138 

113 138 
3 138 

3 138 
__-Jl 

0.9 0.7 3 138 

0.7 3 138 

0.2 3 138 

3 138 

3 138 

3 138 

3 138 

0°7 3 138 

3 138 

O. 3 3 138 ,• 
O.3 3 138 

0.6 3 138 

8.8 i0.I 

11.3 12.7 

9.0 10.1 

7.4 3 138 

10.6 3 

7°5 3 

12.0 15.5 

138 

138 

138 
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Table C-26 

Average Trips per Dwelling Unit for 
Roanoke S-ingle-Family Detached Housing 

AVERAGE •Y VEHICI• TRIP ENDS 

Average • 
Trip Rate 
Rate  

0.4 

7.5 

Ra•e of Independ•ct 
Studies Variable, 

Adjacent 

Street 
Traffi__c 
Peak 

Enter 

Total 

of Total 

Generator 
P .M. •ter 

P.M. 

4and6 
AoMo 

1.0 i.i 0.8 2 98 

0.7.___•. 0.9 0 .__6 2__ 9•8  0.2 2 98 

0°4 

10,5 

0.5 

1.4 

13.9 

0.3 

98 

98 

2 98 

1.0 1.2 0 o•7 2 

SLINDAY VEHI•.• • ENDS 
• 

5.4 2 

Peak Enter 0.6 0.9 0.3 2 

2 

98 

% •EEDAY •S IN- Average % • % 

11.2 

•d" c t Street P.M. Peak Hour 

•P.M. Peak Hour 

9.5 

10,4 

11.2 

11.5 

98 

98 

10.8 

0.3 

10.2 2 98 

9.9 2 98 

98 

98 

13.4 

13.0 
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Table C-27 

Average Trips per Dwelling Unit for 
Tri-Cities• Single-Family Detached Housing 

AVERAGE WEEKDAY VEHICIZ TRIP ENDS 

Hour Be•er• 
Enter 

14 and 6 Total 

Total 

Street 
Traffic 
Peak 

of 

Generator 

Total 

SATURI•Y VEHICLE TRIP E•DS 
'.,., i', 

10.3 Pe• 
Enter 0.5 

Hour of Exit 0 •.4. 
Generator Total 0.9 

8.5 

Average 
Trip 
Rate 

10.2 

0.3 

0.9 

0.4 

o:,.3,, }... 
0.6 

Rate Rate 
NL•r 

of 
Studies 

O. 9 8 o_4 

0.3 0. I 0.7 
0,6 

0.9 

Average 
Size of 

Variable 

210 

.2_•_1Q•_.•. •! 
210 

0.4 0.2 

1.0 0.8 

O.3 0.i 

0.7 0.6 

0.9 

0.7 

0.4 

0.6 2 210 

2 210 

2 210 

2 210 

2 210 

0.8 2 210 

0.6 2 210 

0.2 2 210 

0.8 .,2 21.0 
7.7 2 210 

I.,. 
11.3 

0.5 

0.4 

0.5 2 

0.3 2 

0.8 2 

6.3 

210 

210 

210 

210 

210 

210 

210 

2 210 

210 

210 
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Table C-28 

Average Trips per Dwelling Unit for 
Lynchburg Single-Family Detached Housing 

AVERAGE WEEKDAY VEHICI• • ENDS 

of 

Adj acent 

Street 
Traffic 
Peak 

of 

Average 
Trip 
Rate 

10,6 
A'o I• Enter 0.2 

,7 and 9 

Bet•een 

4 and 6 

Rate 

ii,I 

0.2 0ol 

"Exit 

Enter 

TotM. 

Enter 

Generator 

Total 

SAI%•Y VEHICEZ TRIP EEDS 

Peak 

0.3 0.4 0.3 

1,0 1,0 1.0 

0.2 0,3 0.2 

Average 
M/nimum •r Size of 

Rate of Indenend•i 
S•a•.es V•le 

9.7 2 142 

2 i/42 

2 ia2 

2 142 

2 142 

2 
142- 

2 

0.6 0.7 0.6 

o.8 0.8 
I-- 

0.8 

Enter 

Exit 

ExiE 

Total 0.9 

0.7 

0.4 

0.6 0.7 0°6 2 142 

0.9 0.9 2 142 
i 

0.7 0.7 2 142 

1.0 

Enter 

04 03 

ioi 1.0 2 
i• 

11.8 8 2 2 

0.5 0.3 2 

1,0 O.7 2 

Hour of Exit 

Generator Total 

Enter 

H•ur of 

Generator 

% WEEKDAY ER/•S 3_•" 

Ad_•,a.ceD.t... S_•treet A.M. Peak Hour,, 

0.4 

,8,3 
0.6 

9.0 7.3 2 

0.7 0.5 2 

Exit 

Total t.0 1.0 i.0 2 "Average" 7o -•i 
Maxim•, 

%'- -• ":" ": "',•'• ,o,V•/, 
:_L• 

7.8 8.3 7.5 2 

9.4 10.3 8.8 2 

8..3 9.3 7.6 2 

r' 
9,9 10,3 9.6 2 

.Adiace•...,.t Street P.M. Peak ttour 

Cenerator A.M. Peak Hour 

Generator P.M. Peak Hour 

142 

1•2 

142 

142 

!42 

142 

142 

142 

142 

142 

i42 

!42 

142 
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Table C-29 

Average Trips per Dwelling Unit for 
Small Urban Area (Less than 50,000) Single-Fam.ily Detached Housing 

AVERAGE WEEKDAY VEHI• TRIP ENDS 

Enter 

of 

Adjacent 

Average 
Trip 
Rate 

10.8 

0.2 

Maximum Minimam 
Rate Ra•e 

0.6 

12.2 

0.3 

0,8 

I,I 

0.i 

0.6 

0.• 

Street 
Traffic 
Peak 

of 

Enter 

Hour of 

0.7 

0,3 0.5 0°3 

1.2 0.8 

0.3 0.3 0oi 

0°8 

1.0 Ioi Total 

Enter 

Exit: 

Total 

0.6 

0.4 

1,0 

0.5 

10.5 

Enter 0,4 

Exit 0.4 

Number 
of 

Smxlies 

5 

1.3 0.9 

12.1 

0°6 

!Average 
Size of 

Variable 

4 152 

5 141 

4 rl 152 

4 152 

5 
-I .___141 

.! 52 
0.5 4 152 

9.8 5 l•! 

0.4 4 I !52 

0,4 4 152 

Generator Total 

• of 

Generator 
i•i, 71,,•.,. -• • -T • W•D•Y •T_?S Z•- 

8.7 10o4 

0°5 

Total 0.8 I.O 

0.9 Ioi 0.8 5 !- 141, 
7.7 5 141 

0.3 4 152 
•- 

0.3 4 152 

0.7 5 14I 
.-.''. Average %- • 

..AdJa•qent Str.eet A:M. Peak Hour 
AdS acent Street P,M. Peak Hour 

Generator A.M. Peak Hour 
•F•w_- 

Generator P,M. Peak Hour 

8.9 6.2 

!0,i 7.0 

ii.I 6.4 

10.5 8.2 

5 !41 • 

5 141 

5 141 

5 !41 
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