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MODELING TRAFFIC ACCIDENTS AT SIGNALIZED INTERSECTIONS IN THE
CITY OF NORFOLK, VA

Executive Summary

This study was an attempt to apply a proactive approach using traffic pattern and signalized
intersection characteristics to predict accident rates at signalized intersections in a city’s arterial
network. An earlier analysis of accident data at selected intersections within the City of Norfolk
indicated that in addition to traffic volume, other controllable factors contributed to traffic
accidents at specific intersections. These factors included area topography, lane patterns, type of
road signs, turning lanes, etc. It is also known that administrative factors such as signal types,
signal polices, road closures, etc., and maintenance factors such as road conditions, condition of
the signals, condition of road signs, etc. also impact road accidents.

The objective of this study was to relate these variables to accident rate and delineate variables
that are statistically more significant for accident rate. Data on several topographical variables
was collected in the City of Norfolk. These variables included number of lanes, turn lanes,
pedestrian crossing, restricted lanes, etc. A linear regression model was used to establish
relationship between these variables and the accident rate. The resulting regression model
explained 60% of the variability. It also showed that four topographical variables are more
important than other variables. These variables include number of lanes, number of turn lanes,
presence of median and presence of permanent hazard like railway crossing. However,
validation of model showed higher than expected variation. The model developed, in this study,
overestimates the accident rate by 33%, thus, limiting its practical application.



MODELING TRAFFIC ACCIDENTS AT SIGNALIZED INTERSECTIONS IN THE
CITY OF NORFOLK, VA

1. Introduction

The main objective of this research was to study the signalized intersection in a city to delineate
intersection geometry and design factors which may be contributing to traffic accidents. The
City of Norfolk was selected for this study since it is one of the largest and oldest cities in the
Hampton Roads region; and is home to roughly quarter million people. In 2006 the Hampton
Roads had the highest crash incidents in the state based on the millions of VMT (vehicle mile
traveled) (Nichols, 2007). The City of Norfolk contributed roughly 17% of those crashes with
annual traffic accident count of approximately 5,400.

The literature review shows that road design factors could impact traffic safety. Several highway
engineering factors like lane widths, shoulder widths, horizontal curvature, vertical curvature,
super-elevation rate, median, auxiliary lane, etc. are estimated based on some traffic safety
considerations. Additional factors like road signage, vegetation, line sight of signal especially on
horizontal and vertical curvature, and number of driveways have also been reported to have
impact on the traffic safety. To study the impact of these factors along with traffic control rules,
researchers have utilized variety of statistical models. The most often used model is multivariate
regression where the dependent variable is generally based on traffic accidents and a set of
independent variables including roadway design, traffic control, demographic variables, etc. The
negative binomial model is used to account for large variability among the accident rates on
different intersections. Research results show relationship exists between the various roadway
design and control factors and traffic accidents. Research also indicates divergences on the
importance of individual factor on the traffic safety. There is reported difference based on the
regional demographic factors indicating regional accident rate differences due to interactions
between design/control factors and local driving population. This study was designed to
understand the impact of the road design factors on the traffic accident rate in a local area.

This study was preceded by a pilot study conducted in the City of Norfolk for signalized
intersections (Maheshwari and D’Souza, 2008). An intersection accident was defined as any
accident occurring within the 250° of the intersection. The pilot study results showed that
intersection topography/design factors and traffic control rules have positive relationship with
the traffic accident rate. These factors included number of driveways, pedestrian crossing, and
presence of physical median. Despite indicating number of positive relationships, the pilot study
results could not be generalized as the sample size was very small. A sample of ten intersections
was selected based solely on the accident rate. Also, the pilot study model was not validated for
other intersections in the City. Hence, it was logical to further investigate the impact of
topographical and other controllable factors on the traffic accidents with an expanded sample
size and validate the model using other intersections within the City. The major objectives of
this study were:

. Develop a predictive statistical model for the traffic accident rate which would include
the topographical/design and traffic control factors.
o Validate the model developed using a different sample of signalized intersections from



the City. The validated model could then be used as one of the input in the traffic
engineers’ decision making process.

2. Literature Review

Automobile accidents contribute to staggering amount of property damage and large number of
deaths in United States. According to the Insurance Information Institute, New York (Hot Topic
and Issues Update: Auto Crashes, 2006), 42,636 people died in motor vehicle crashes in 2004
alone and an additional 2,788,000 people were injured. There were over 6 million police reported
auto accidents in 2004. It is reported that about 50% of crashes occur at the intersections (Hakkert
& Mahalel, 1978; National Highway R&T Partnership, 2002). It has been reported extensively in
the literature that traffic volume is the major explanatory factor for traffic accidents (Vogt, 1999).
However, studies have been carried out showing that design and other related factors contribute
towards 2% - 14% of accidents. Ogden, et al., 1994 reported that about 21% of the variation in
accidents was explained by variations in traffic flow volume, while the remaining majority of the
variation was explained by other related factors. Vogt (1999) provides an extensive review of the
factors, which have been considered in past research studies. These factors include channelization
(right and left turn lane), sight distance, intersection angle, median width, surface width, shoulder
width, signal characteristics, lighting, roadside condition, truck percentage in the traffic volume,
posted speed, weather, etc. Beside these factors, researchers have also considered other minor
details such as surface bumps, potholes, pavement roughness, pavement edge drop-off, etc.
(Graves, et al., 2005).

The relationship between the accidents and pertinent factors is usually established using
multivariate analysis (Corben & Foong, 1990; Hakkert & Mahalel, 1978; Ogden, et al., 1994;
Ogden and Newstead, 1994; Vogt, 1999). A study by Corben and Foong, 1990 led to development
of a seven-variable linear regression model for predicting right-turn crashes at signalized
intersections. This model explained 85% of the variance of accident occurrence. In a FHWA
study by Harwood, et al., (2000), quantitative data on accidents and other factors were combined
with the expert’s judgment about design factors as well as expected impact of these design factors
on the accident rate. Mountain, Fawaz & Jarrett (1996) showed in a British study that the road
design features- link length relates to accident rate, especially in dual carriageway. Retting, et at.
(2001) studied the affect of roundabout on the traffic accidents; and found that replacing signals
or stop signs with roundabouts could reduce traffic accidents. Road design factors like, the curve
radii, spiral lengths, lane width, shoulder width, and tangent lengths are shown to be related the
collusion frequency ( Easa and Mehmood, 2008). It was exhibited through a comprehensive
study of Korean road accident data that three categories of factors influence the accident rate --
road geometric condition, driver characteristic and vehicle type (Lee, Chung & Son, 2008).
Wang, Quddus and Ison (2009) studied roadways based on congestion and reported that beside
traffic volume, segment length, number or lanes, curvature and gradient also influence the
accident rates.

Malyshkina and Mannering (2010) studied the impact of design exceptions allowed in the
highway construction on the traffic accident rate (design exception: safety deviation in roadway
design factors). They found exceptions don’t necessarily increase accidents in their dataset. In



another analysis of the data of 10 Canadian cities, Andrey (2010) related weather and accident
rates and found that accident rates drop under severe weather conditions.

It is clear from the research that variety of statistical models are used for traffic accident
analsysis, however, it is evident from the literature that negative binominal or Poisson
distribution is often employed in relating the frequency of accidents to design factors (Lord,
Guikema, Geedipally, 2008; Malyshkina and Mannering ,2010; Shankar, Manning and Barfield
1995; and Wang and Abdel-Aty, 2008). The technique is largely used to account for the higher
variability in the frequency of accidents at different intersection. For example, Shankar, et al.
(1995) used negative binomial distribution to show interaction between roadway geometry
factors and weather accidents. They showed that certain geometry elements are more critical
during the severe weather conditions. Milton, Shankar, & Mannering (2008) used logit model to
include several parameters like weather, type of traffic, and road geometry.

Recent studies have applied data mining techniques along with statistical modeling to determine
the impact of major factors like traffic volume and road design characteristics along with minor
factors such as potholes and surface roughness. Graves, et al., (2005) reported about the impact of
potholes and surface roughness on the accident rate. However, due to the paucity of data, a clear
link could not be established between these surface factors (pot holes, roughness, etc.).
Washington, et al., (2005) performed an extensive study to validate previously reported accident
prediction models and methods. Validation was performed using recalculation of original model
coefficients using additional year’s data as well as using data from a different state. The study
reported that beside traffic volume other factors should be considered on a case-by-case basis for a
given site.

The literature discusses the variety of factors affecting traffic accidents including road geometry,
layout and traffic control factors. However, there is divergence of opinion on what factors have
more influence on safety. Also, there are regional differences in the importance of factors which
influence safety. Studies on rural highways are not directly applicable to urban settings as the
traffic pattern and other factors differ at rural and city intersections. Furthermore, before and after
studies may be less valuable in rural settings as road design changes are not made as often as in a
city with growing traffic volume. Moreover, literature shows that traffic accident analyses are
commonly conducted in a larger geographical area (one or more states). This research was build
upon past research and evidence from the literature to apply a systematic approach of identifying
factors in accident-prone intersections in a city such as Norfolk, VA and analyzing factors which
could significantly influence the accident rates in that specific area.

3. Completed Work

The following work steps were conducted:
o Data Collection: Collection of physical data from the intersections in the City of Norfolk. The data
collection would involve the road geometry and related data.
o Detailed Analysis: Develop a statistical model using data collected from intersections and accident
database.
e Validation of model: Validate the statistical model developed using other intersections in the City
of Norfolk.

e Review of Results and the Model: A final review of results from the statistical model.
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a.

b

Methodology
The approach in this research was to collect and analyze data from the intersections with

higher accident rates in the City. Restricting data set to higher accident intersections allows
to reduce the variability in the data set. Therefore, it makes generalized linear model (GLM)
applicable for the analysis of the data set. The study was conducted for the signalized
intersections within the City of Norfolk, VA. The study concentrated on 65 signalized
intersections that experienced high accident rates during the period 2001-2004. Thirty of
these intersections were selected for the analysis and 10 were used for validation. Rest of the
intersections could not be used because of traffic count data for those intersections were not
available.

The City of Norfolk has stored traffic accident data in an electronic format for the past 11
years from 1994 to 2004. Only accidents related to single vehicles were considered in the
study due to technical limitations of importing multi-vehicle into the available database. The
City’s accident database was developed from individual police accident reports that included
type of accident, road conditions, traffic signs and signal, drivers’ actions, vehicle(s)
condition, demographic data, nature of injury, and other related information, all of which are
subsequently entered in the City’s accident database. The traffic accidents without a police
report were not included in this database hence those accident were not part of this study.
The traffic volume data, Annual Average Daily Traffic (AADT), was obtained from the
Department of Transportation, Commonwealth of Virginia. Some of the local and feeder
roads traffic count were not available hence those intersections were eliminated from the
study.

. Collected Data:

The data collection was done in the winter of 2008. The variables are defined in the Table 1.
The collected data set is presented in Appendix 1.

The physical attributes included number of lanes, type of lanes, type of turn signals,
existence of median and shoulder, pedestrian crossing, number of driveways within 250’ of
the intersection, and other safety features. A schematic of the intersection is shown in Figure
1. For each intersection, 56 different physical attributes were collected. The AADT data was
collected from the Department of Transportation, Commonwealth of Virginia. A review of
data revealed that the certain variables could be eliminated as they were rarely present in the
data collected, this included shoulder variables (SHLDj;), and no right turn signal (NRTR;).
This reduced the variable set to 44 independent variables.

The traffic volume for the 40 intersections was computed using the Annual Average Daily
Traffic (AADT) data published by the Commonwealth of Virginia. The total AADT for each
intersection was calculated by adding traffic (AADT) coming into and leaving the
intersection for both highways. The total AADT at an intersection is the sum of the average
of AADT for the each highway as follows:



Intersection total AADT = {[(Traffic Volume Approaching the Intersection from
Direction 1 + Traffic Volume Leaving Intersection from Direction 1)/2]+[(Traffic
Volume Approaching the Intersection from Direction 2 + Traffic Volume Leaving
Intersection from Direction 2)/2]}

Table 1. Definition of Road Design Variables

Variable Definition
LANE; Total number of lanes on the ith leg (i=1,2,3,4) of major road at the intersection.

Total number of left turn only lanes on the ith leg (i=1,2,3,4) of major road at the
LNLF; intersection

Total number of shared left turn only lanes on the ith leg of major road at the
LSLT,; intersection

Total number of right turn only lanes on the ith leg (i=1,2,3,4) of major road at the
LNRT; intersection

Total number of driveways on the ith leg (i=1,2, 3, 4) on major road on either
DRWY;; | approaching or leaving the intersection (j=1 approaching, 2=leaving)
MEDN; Physical median on the ith leg (i=1,2, 3, 4) of major road yes=1, no=0

Irregular hazards on the ith leg (i-1,2, 3,4) of major road defined as another signal,
HARD; railroad crossing, stop sign, etc. within 250’ of the intersection yes=1, no = 0
PEDN; Pedestrian crossing at the ith leg (i=1,2,3,4) of major road yes=1, no =0

Extra traffic safety on the ith leg (i=1,2,3,4) of major road defined as overpass,
EXSF; underpass, extra wide med, etc. at the intersection yes=1, no =0

Shoulder on the ith leg (i=1,2, 3, 4) on major road on either approaching or leaving
SHLD;; the intersection (j=1 approaching, 2=leaving) yes=1, no =0

No right turn on red sign on the ith leg (i=1,2, 3, 4) of major road at the intersection
NRTR; yes=1, no =0

Restricted left turn signal on the ith leg (i=1,2, 3, 4) of major road at the intersection
RLFL; yes=1, no =0

The AADT data collection is presented in the Appendix 2. Out the 65 intersections for
which topographical data was collected, AADT was available for only 40 intersections for
years 2001-2004. AADT data on several feeder and local streets could not be obtained from
the published sources.

The last set of data was collected from the accident database of the City of Norfolk for 2001-
2004. The total number of accidents for each pair of streets at selected intersections is listed
in Appendix 3.

Result and Analysis

Although topographical data for each leg of the intersection was collected, accident data was
not available for each leg. Therefore, a composite variable was created for the number of
lanes, turn lanes etc. These composite variables were input into the regression model as the
independent variables. A list of all independent variables is provided below in Table 2.




Figure 1. Schematic of an Intersection
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Table 2. Independent Variables for the at Intersection Accident Model

Variable Definition

AADT | Annual average daily traffic at the intersection

LANE Total number of lanes at the intersection

TURN Total number of turn lanes at the intersection

Total number of physical median at the intersection
MEDN | (MEDN1+MEDN2+MEDN3+MEDN4)

Total number of pedestrian crossing at the intersection
PEDN (PEDN1+PEDN2+PEDN3+PEDN4)

DRWY | Total number of driveways at the intersection

HZRD Number of legs with extra hazards at the intersection

EXSF Number of legs with extra safety features at the intersection

RLFL Number of legs with restricted left turn signal at the intersection.

The linear regression technique was used in this analysis in which total accident count was
used as the dependent variable. Pearson correlation coefficients calculated are shown in
Table 3.

Above table shows that five variables: number of lanes, number of turn lanes, presence of
medians, presence of hazards and AADT, are significantly (at alpha of 10%) correlated to
number of accidents. A linear regression model was developed using these variables.
Coefficients of the model are presented below in the Table 4.



Table 3. Correlation Coefficient

Correlations
Variable | ACCT | p-Value | Sigat10%
LANE .502 | 0.00475261 Yes
TURN 559 | 0.00133763 Yes
DRW -.006 | 0.97315647 No
MEAD .330 | 0.07532854 Yes
PEDN -.083 | 0.66431599 No
EXSF .024 | 0.89843575 No
HZRD 578 | 0.00081547 Yes
RLTL -.030 | 0.87507706 No
AADT 416" | 0.02214094 Yes

The linear model analysis showed that regression accounted for 60% of variability in the
accident rate (R-square = .602, Table 5). The analysis of variance of the regression model is
presented in Table 6. It shows that the variability explained by the model was significant at
less than 1% level (Table 6).

Table 4. Linear Model Coefficient

Linear Regression Coeff.
Coefficients
Constant 7.246
LANE 438
TURN 3.225
MEAD 596
HZRD 13.751
AADT .001

Table 5. R-Square
Model Summary

Model R R?
778 .602

Table 6. ANOVA of Linear Regression Model

ANOVA
Sum of Mean
Squares Df Square F Sig.
Regression | 15449.22 51 3089.84 5.73 .001
Residual 15333.58 24 | 538.90
Total 30782.80 29




The regression model can be written as:

ACCTOL = 7.246 +0.438*LANE + 3.225* TURN +0.596*MEAD + 0.001*AADT
+13.751*HZRD

Where ACCTOL—Total number of accidents at different intersections.

This result was significantly different than the pilot study result where R-square was 97%.
The pilot study indicated that factors like number of driveways and pedestrian crossing were
significant whereas presence of extra hazard (railway line, another traffic light with 250°,
etc.) factors were not significant.

To validate results, the current model was used to predict the total number of accidents in a
different set of ten intersections. It was found that the model was predicting higher than the
actual number of accidents. This difference between actual and predicted values was on an
average more than 33% higher. A t-test was conducted and difference between actual and
predicted values was found to be significant with p-value of .003. Table 7 shows the results.

Table 7. Difference between Predicted and Actual Accidents

Predicted

Street Actual Accident | Accidents Diff
CmpstlIRd&FilSt 46 49.07 3.07
BrmbltnAv&CIllyAv 49 54.69 5.69
BrmbltnAv&BshSt 42 63.67 21.67
MntcllAv&27St 17 29.74 12.74
TdWirDr&LafBI 35 53.16 18.16
BrmbltnAv&GrnbySt 37 54.98 17.98
MilHwy&PrAnneRd 21 43.40 22.40
HmptBI&PrAnneRd 12 24.78 12.78
MilHwy& IntBI 36 36.33 0.33
TdWitrDr&ThSt 38 32.12 -5.88

Total 333 441.95 108.95

4. Discussion

This study was an attempt to replicate the result of the earlier pilot study. However, the model
developed with a larger sample size could not confirm the results of the pilot study. The R-
square dropped from 97% in the pilot study to 60%. This was a significant change in the
explained variation of the accident rates.

Furthermore, the variables which were found to be significant at the pilot study were not the
same in the current model. It was encouraging to see that the presence of pedestrian crossings
and number of driveways was significant in the pilot study model, indicating that certain policy
decisions can be made based on the results of that model. However, those variables are no



longer significant in the current study. It could be due to the fact that pilot study sample size was
more homogeneous both in terms of the number of accidents as well as in terms of traffic
volume.

Stepwise regression technique was also used to eliminate the affect of multi-collinearity. The
model resulting from the stepwise regression included only two variables in the model; those
factors were presence of hazards and number of turn lanes. As expected it gave lower R-square
than model using simple regression. The R-square from the stepwise regression model was just
52%.

The low values of R-square both in stepwise regression and simple regression indicates that there
are other variables which must be affecting the accident rate. As reported in the literature,
engineering variables like horizontal and vertical radii, grade of the road, etc. along with the
traffic control rules could be affecting the accident rate. Other physical factors like road sign and
vegetation could also be responsible for the variation. The weather effect could not be isolated
as accident reports did not fully explain weather conditions. If weather related variation is
accounted for along with the other physical factors, the model could explain more variations.

5. Conclusions and Limitations

This study attempted to replicate the earlier pilot study to relate the traffic accidents and
controllable factors such as road design, signal policies, and other data prevalent at signalized
intersections. However, it was not able to fully replicate the pilot study. A larger sample of 65
intersections was chosen out of which only 40 data points were usable. A regression model was
developed but it could only explain 60% of variability in the accident rate. Based on this
research and literature, it is clear that there is some relationship between the topographical,
design, and other controllable factors (60% of variation explained), however, more factors must
be included to improve the results. Nevertheless, the analysis shows that traffic accidents and
certain factors like presence of hazards should be further evaluated to see if these factors could
be included to mitigate accident rates in future.

This study has the following limitations:

i.  The accident data set is 5 years old compared to data collection on the roadways.

ii.  The current model was unable to account for 40% of accident variations.

iii. ~ The model was tested in a different set of intersections and showed that it was over
estimating the number of accident by approximately 33%. Hence, its predictive
capabilities were limited.

iv.  Study of the impact of controllable factors could be improved if data was collected
over time to reflect the changes made in the roadways.

v. Data on other relevant factors such as signal policy, road closure, etc. were not
available. These factors could have an impact on the accident rates.

vi.  This study excluded low accident rate intersections that could result in a biased model
and may not be applicable to lower accident rate intersections.
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6.

vii.  Records of the current data on the intersection geometry were not available; hence,
onsite observations were conducted. These observations could have been affected by
observers’ skill level, fatigue, distraction, etc.
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Appendix 1

(Please note that lane variable (LANE;) included all lanes either side of median of an

Appendix 1Data Collected on the Intersections

intersection. This resulted in higher count of number of lanes in the study.)

Intersections Variables
Street 1 Street 2
LANE | LANE | LANE | LANE | LNLF | LNLF | LNLF | LNLF

1 2 3 4 1 2 3 4
Military Hwy. Virginia Beach Blvd. 7 9 8 9 2 2 2 2
Military Hwy. Lowery Rd. 9 6 9 5 2 2 1 1
Hampton Blvd. Int. Terminal Blvd. 7 5 8 6 1 1 2 2
Little Creek Rd. Chesapeake Blvd. 5 7 6 7 1 2 1 1
Little Creek Rd. Granby St. 6 8 5 8 1 2 2 1
Military Hwy. Norview Ave. 5 5 6 5 1 1 1 1

North Hampton
Blvd. Wesleyan Dr. 9 5 6 3 1 1 1 1
Military Hwy. Poplar Hall Dr. 12 6 11 5 1 3 1 1
Tidewater Dr. Little Creek Rd. 4 6 6 6 0 1 0 1
Military Hwy. Azalea Garden Rd. 6 3 6 4 0 0 0 0
Virginia Beach Blvd. Tidewater Dr. 6 7 5 7 1 0 0 0
Military Hwy. Robin Hood Rd. 7 5 6 4 1 1 1 1
Little Creek Rd. Diven St. 4 2 4 4 0 0 0 0
Hampton Blvd. Little Creek Rd. 6 4 8 5 0 1 2 1
Saint Pauls Blvd. Brambleton Ave. 7 7 7 7 1 2 1 2
Brambleton Ave. Park Ave. 4 4 5 3 1 1 1 0
Virginia Beach Blvd. Newtown Rd. 9 5 8 6 2 1 1 1
Norview Ave. Johns St. 7 2 6 0 1 0 0 0

Admiral Taussig

Granby St. Blvd. 5 2 6 4 0 0 1 1
Tidewater Dr. Cromwell Dr. 5 4 5 4 1 1 1 1
Tidewater Dr. Widgeon Rd. 7 3 5 0 1 1 0 0
Brambleton Ave. Tidewater Dr. 9 8 8 8 2 1 2 1
Little Creek Rd. Halprin Dr. 7 3 6 3 1 1 1 1
Tidewater Dr. Princess Anne Rd. 7 5 7 5 1 1 1 1
Military Hwy. Johnstons Rd. 6 4 5 4 1 1 1 1
Little Creek Rd. Shore Dr. 5 5 6 6 1 1 1 1
Ballentine Blvd. Virginia Beach Blvd. 5 7 6 5 1 2 1 1
Little Creek Rd. Azalea Garden Rd. 7 4 6 2 1 1 1 0
Chesapeake Blvd. Bayview Blvd. 5 3 3 5 1 1 1 1

Admiral Taussig
Blvd. Hampton Blvd. 7 7 6 8 1 1 1 2
Military Hwy. Hoggard Rd. 12 3 12 3 1 1 1 1
City Hall Ave. Saint Pauls Blvd. 8 7 8 8 1 2 1 1
Little Creek Rd. Military Hwy. 5 3 5 0 1 1 1 0
Virginia Beach Blvd. Kempsville Rd. 7 6 7 6 1 2 1 1
Little Creek Rd. Old Ocean View Rd. 4 4 6 3 2 1 1 0
Colley Ave. 26th St. 6 3 5 3 1 0 0 0
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Princess Anne Rd. Ballentine Blvd. 5 3 5 3 1 1 1 0
Little Creek Rd. Ruthven Rd. 4 2 4 2 0 0 0 0
Brambleton Ave. Colley Ave. 7 5 7 5 1 1 1 2
Campostella Rd. Filmore St. 7 2 7 2 1 0 1 0

26th St. Monticello Ave. 3 4 3 4 0 0 0 1
Brambleton Ave. Boush St. 6 4 9 4 0 2 1 0
Brambleton Ave. Monticello Ave. 7 6 7 5 1 1 1 1

Tidewater Dr. Lafayette Blvd. 5 5 5 5 1 1 1 1
Saint Pauls Blvd. Market St. 8 6 7 6 2 1 1 1
Monticello Ave. 27th St. 4 3 5 3 0 0 1 0
Military Hwy. Elizabeth Ave. 6 5 6 2 1 2 0 0
Military Hwy. Corporate Blvd. 12 5 11 4 2 0 2 0
Tidewater Dr. Willow Wood Dr. 5 2 5 0 0 0 0 0
Virginia Beach Blvd. Poplar Hall Dr. 7 4 7 2 1 0 1 0
Tidewater Dr. Thole St. 5 3 5 4 0 0 1 1
Chesapeake Blvd. Johnstons Rd. 7 3 7 4 1 1 1 1
Newtown Rd. Ethan Allen Ln. 5 4 6 3 1 1 1 0
Virginia Beach Blvd. Ingleside Dr. 8 4 8 6 1 1 2 2
Boush St. Freemason Dr. 5 2 5 2 1 0 1 0
Brambleton Ave. Granby St. 7 2 6 2 1 0 1 0
Hampton Blvd. Baker St. 7 2 6 3 1 0 0 0
Little Creek Rd. E. Taussing Blvd. 7 2 7 4 1 0 1 0
Hampton Blvd. Princess Anne Rd. 5 3 4 2 0 0 0 0
Military Hwy. International Blvd. 4 0 5 4 0 0 1 1
Military Hwy. Princess Anne Rd. 7 7 6 6 2 2 1 1
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Intersections

Variables

Street 1 Street 2
LSLT | LSLT | LSLT | LSLT | LNRT | LNRT | LNRT | LNRT
Military Hwy. Virginia Beach Blvd.
Military Hwy. Lowery Rd.

Hampton Blvd.

Int. Terminal Blvd.

Little Creek Rd.

Chesapeake Blvd.

Little Creek Rd. Granby St.
Military Hwy. Norview Ave.
North Hampton
Blvd. Wesleyan Dr.
Military Hwy. Poplar Hall Dr.

Tidewater Dr.

Little Creek Rd.

Military Hwy.

Azalea Garden Rd.

Virginia Beach Blvd.

Tidewater Dr.

Military Hwy.

Robin Hood Rd.

Little Creek Rd.

Diven St.

Hampton Blvd.

Little Creek Rd.

Saint Pauls Blvd.

Brambleton Ave.

Brambleton Ave. Park Ave.
Virginia Beach Blvd. Newtown Rd.
Norview Ave. Johns St.
Admiral Taussig
Granby St. Blvd.
Tidewater Dr. Cromwell Dr.
Tidewater Dr. Widgeon Rd.

Brambleton Ave.

Tidewater Dr.

Little Creek Rd.

Halprin Dr.

Tidewater Dr.

Princess Anne Rd.

Military Hwy.

Johnstons Rd.

Little Creek Rd.

Shore Dr.

Ballentine Blvd.

Virginia Beach Blvd.

Little Creek Rd.

Azalea Garden Rd.

Chesapeake Blvd.

Bayview Blvd.

Admiral Taussig

Blvd. Hampton Blvd.
Military Hwy. Hoggard Rd.
City Hall Ave. Saint Pauls Blvd.

Little Creek Rd. Military Hwy.
Virginia Beach Blvd. Kempsville Rd.
Little Creek Rd. Old Ocean View Rd.
Colley Ave. 26th St.
Princess Anne Rd. Ballentine Blvd.
Little Creek Rd. Ruthven Rd.
Brambleton Ave. Colley Ave.
Campostella Rd. Filmore St.

26th St.

Monticello Ave.

Brambleton Ave.

Boush St.

Brambleton Ave.

Monticello Ave.

Tidewater Dr.

Lafayette Blvd.
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Saint Pauls Blvd. Market St. 0 0 0 0 1 1 0 1
Monticello Ave. 27th St. 0 1 0 1 1 1 1 1
Military Hwy. Elizabeth Ave. 0 0 0 0 0 1 1 1
Military Hwy. Corporate Blvd. 0 1 0 1 1 1 1 1
Tidewater Dr. Willow Wood Dr. 0 0 1 0 0 0 0 0
Virginia Beach Blvd. Poplar Hall Dr. 0 1 0 0 0 1 0 0
Tidewater Dr. Thole St. 0 0 0 0 1 1 1 1
Chesapeake Blvd. Johnstons Rd. 0 0 0 0 0 1 1 1
Newtown Rd. Ethan Allen Ln. 0 0 0 1 0 0 1 0
Virginia Beach Blvd. Ingleside Dr. 0 0 0 0 1 1 0 0
Boush St. Freemason Dr. 0 1 0 0 0 0 0 0
Brambleton Ave. Granby St. 0 1 0 1 0 0 0 0
Hampton Blvd. Baker St. 0 1 0 1 0 0 0 0
Little Creek Rd. E. Taussing Blvd. 0 1 0 1 1 0 0 1
Hampton Blvd. Princess Anne Rd. 1 1 1 1 0 0 0 0
Military Hwy. International Blvd. 0 0 0 0 0 0 0 1
Military Hwy. Princess Anne Rd. 0 0 0 0 1 1 1 1
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Intersections

Variables

Street 1 Street 2
DRWYL, | DRWYL, | DRWv2, | DRWY2, | DRWY3, | DRWY3, | DRWvY4, | DRWY4,
1 2 1 2 1 2 1 2
Military Hwy. Virginia Beach Blvd. 1 2 2 0 2 0 3 1
Military Hwy. Lowery Rd. 1 3 1 1 0 1 1 2
Hampton Blvd. Int. Terminal Blvd. 3 4 0 0 0 0 0 0
Little Creek Rd. Chesapeake Blvd. 1 4 4 4 5 2 2 2
Little Creek Rd. Granby St. 4 2 2 4 2 2 2 3
Military Hwy. Norview Ave. 2 4 2 1 1 2 4 4
North Hampton Blvd. Wesleyan Dr. 0 2 0 0 0 0 1 1
Military Hwy. Poplar Hall Dr. 2 3 2 5 2 4 1 2
Tidewater Dr. Little Creek Rd. 1 2 3 4 4 4 2 0
Military Hwy. Azalea Garden Rd. 3 5 3 4 3 3 3 5
Virginia Beach Blvd. Tidewater Dr. 0 2 2 1 1 1 0 3
Military Hwy. Robin Hood Rd. 0 0 0 0 0 0 0 1
Little Creek Rd. Diven St. 3c 2c 1c,3r | 2c¢,1r 4c 3c,2r | 1c,Ar | 1c,3r
Hampton Blvd. Little Creek Rd. 5 5 2 3 3 4 5 4
Saint Pauls Blvd. Brambleton Ave. 0 1 0 0 2 0 1 0
Brambleton Ave. Park Ave. 1 4 2 0 1 5 5 0
Virginia Beach Blvd. Newtown Rd. 2C 3c 2C 2C 3c 3c 2c,1r 1c
Norview Ave. Johns St. 0 2c 1c 2r 1c 2c 0 0
Granby St. Admiral Taussig Blvd. 3c 1c 0 0 0 0 0 3c
Tidewater Dr. Cromwell Dr. 0 3c 3c 1c,1r 2C 3c 1c 1c
Tidewater Dr. Widgeon Rd. 0 0 1c 1c,1r 1c 3c 0 0
Brambleton Ave. Tidewater Dr. 1 0 3 1 0 2 2 3
Little Creek Rd. Halprin Dr. 1 4 3 4 3 2 2 2
Tidewater Dr. Princess Anne Rd. 3 0 2 1 1 0 2 4
Military Hwy. Johnstons Rd. 0 2c 3c 2c 2C 0 1c 0
Little Creek Rd. Shore Dr. 2 1 0 2 1 4 5 3
Ballentine Blvd. Virginia Beach Blvd. 0 3c 0 0 1r 3c 3c 0
Little Creek Rd. Azalea Garden Rd. 2c 0 0 2c 2c 3c 3c 1c
Chesapeake Blvd. Bayview Blvd. 1c,ir | 2c,1r 3c 3c,2r | 2c¢,Ar | 2c¢,1r | 2¢,1r | 1c,2r
Admiral Taussig Blvd. Hampton Blvd. 0 0 0 0 1c 0 2C 0
Military Hwy. Hoggard Rd. 2 3 1 1 1 1 0 1
City Hall Ave. Saint Pauls Blvd. 0 1c 1c 0 0 1c 0 1c
Little Creek Rd. Military Hwy. 2c 0 0 0 0 1c 0 0
Virginia Beach Blvd. Kempsville Rd. 1c 0 1c 1c 1c 1c 3c,1r 2c
Little Creek Rd. Old Ocean View Rd. 2c 1c 0 0 0 3c 2C 3c
Colley Ave. 26th St. 0 0 0 1c,5r 1c 1c 2c,1r 0
Princess Anne Rd. Ballentine Blvd. 3c 4c 2c 3c 2C 1c,2r 2C 0
Little Creek Rd. Ruthven Rd. 0 1r 2r 1r 2r 0 3r 0
Brambleton Ave. Colley Ave. 0 0 1 1 0 0 0 0
Campostella Rd. Filmore St. 2c 0 0 0 2C 2C 2C 2C
26th St. Monticello Ave. 0 1c 2c 2c 2c 2c 3c,1r 0
Brambleton Ave. Boush St. 1c 1c 1c 1c 2C 0 0 4c
Brambleton Ave. Monticello Ave. 2c 0 0 0 1c 1c 2C 0
Tidewater Dr. Lafayette Blvd. 0 2C 0 2C 1c 2¢,2r 4r 2C
Saint Pauls Blvd. Market St. 1c 1c 2c 0 1c 0 1c 1c




Monticello Ave. 27th St. 3c 4c 1c,1r 0 0 3c 0 7c
Military Hwy. Elizabeth Ave. 0 0 1c 1c 0 0 2r 3r
Military Hwy. Corporate Blvd. 0 0 0 0 0 0 1r 0
Tidewater Dr. Willow Wood Dr. 4c lc,Ir 3r 2c,2r 2c 2c 0 0

Virginia Beach Blvd. Poplar Hall Dr. 3c 2c 1c 2c 4c 4c 1c 1c
Tidewater Dr. Thole St. 0 0 0 0 0 0 0 0
Chesapeake Blvd. Johnstons Rd. 0 0 0 0 0 1r 6r 3r
Newtown Rd. Ethan Allen Ln. 2c 1c,2r | 1c,Ir 1c 0 1c 1c 1c
Virginia Beach Blvd. Ingleside Dr. 1r 0 1c 1c 2c 0 0 1c
Boush St. Freemason Dr. 1c 1c 2c 2r 0 1c 2c 2C

Brambleton Ave. Granby St. 0 0 0 0 2c 2C 0 3c

Hampton Blvd. Baker St. 1c 1c 2C 2C 1c 5c 2C 0

Little Creek Rd. E. Taussing Blvd. 2c 2c 2c 1c 3c 1c 0 0
Hampton Blvd. Princess Anne Rd. 0 1r 1r 1r 0 0 0 3r
Military Hwy. International Blvd. 0 0 0 0 0 0 1c 0
Military Hwy. Princess Anne Rd. 0 0 0 0 0 0 0 1c
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Intersections

Variables

Street 1 Street 2
MED MED MED MED HAR HAR HAR HAR
N1 N2 Ns Na D1 D2 Ds D4
Virginia Beach
Military Hwy. Blvd. 1 1 1 1 1 0 1 1
Military Hwy. Lowery Rd.

Hampton Blvd.

Int. Terminal Blvd.

Little Creek Rd.

Chesapeake Blvd.

Little Creek Rd. Granby St.
Military Hwy. Norview Ave.
North Hampton
Blvd. Wesleyan Dr.
Military Hwy. Poplar Hall Dr.

Tidewater Dr.

Little Creek Rd.

Military Hwy. Azalea Garden Rd.
Virginia Beach
Blvd. Tidewater Dr.
Military Hwy. Robin Hood Rd.

Little Creek Rd.

Diven St.

Hampton Blvd.

Little Creek Rd.

Saint Pauls Blvd.

Brambleton Ave.

Brambleton Ave. Park Ave.
Virginia Beach
Blvd. Newtown Rd.
Norview Ave. Johns St.
Admiral Taussig
Granby St. Blvd.
Tidewater Dr. Cromwell Dr.
Tidewater Dr. Widgeon Rd.

Brambleton Ave.

Tidewater Dr.

Little Creek Rd.

Halprin Dr.

Tidewater Dr.

Princess Anne Rd.

Military Hwy. Johnstons Rd.
Little Creek Rd. Shore Dr.
Virginia Beach
Ballentine Blvd. Blvd.

Little Creek Rd.

Azalea Garden Rd.

Chesapeake Blvd.

Bayview Blvd.

Admiral Taussig

Blvd. Hampton Blvd.
Military Hwy. Hoggard Rd.
City Hall Ave. Saint Pauls Blvd.

Little Creek Rd. Military Hwy.

Virginia Beach

Blvd. Kempsville Rd.

Old Ocean View

Little Creek Rd. Rd.

Colley Ave. 26th St.
Princess Anne Rd. Ballentine Blvd.

Little Creek Rd. Ruthven Rd.

Brambleton Ave. Colley Ave.

Campostella Rd. Filmore St.

26th St.

Monticello Ave.
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Brambleton Ave. Boush St. 1 1 1 0 0 1 0 0
Brambleton Ave. Monticello Ave. 1 0 1 0 0 0 0 0
Tidewater Dr. Lafayette Blvd. 0 0 0 1 0 0 0 1
Saint Pauls Blvd. Market St. 1 1 1 1 0 1 0 0
Monticello Ave. 27th St. 0 0 0 0 1 0 0 0
Military Hwy. Elizabeth Ave. 1 0 1 1 0 1 0 0
Military Hwy. Corporate Blvd. 1 1 1 1 0 0 0 0
Tidewater Dr. Willow Wood Dr. 0 0 0 0 0 1 0 0
Virginia Beach
Blvd. Poplar Hall Dr. 1 1 1 0 0 1 0 0
Tidewater Dr. Thole St. 1 1 1 0 0 0 0 0
Chesapeake Blvd. Johnstons Rd. 1 0 1 0 0 0 1 0
Newtown Rd. Ethan Allen Ln. 1 1 1 1 0 1 0 0
Virginia Beach
Blvd. Ingleside Dr. 1 0 1 1 0 0 0 0
Boush St. Freemason Dr. 1 0 1 0 0 0 0 0
Brambleton Ave. Granby St. 1 0 1 0 0 0 0 0
Hampton Blvd. Baker St. 1 0 1 0 0 0 0 1
Little Creek Rd. E. Taussing Blvd. 1 0 1 0 1 0 0 0
Hampton Blvd. Princess Anne Rd. 0 0 0 0 0 0 0 0
Military Hwy. International Blvd. 0 0 0 0 0 0 0 0
Military Hwy. Princess Anne Rd. 1 1 1 1 1 1 1 0
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Intersections

Variables

Street 1 Street 2
PEDN | PEDN | PEDN | PEDN | EXSF | EXSF | EXSF | EXSF
Military Hwy. Virginia Beach Blvd.
Military Hwy. Lowery Rd.

Hampton Blvd.

Int. Terminal Blvd.

Little Creek Rd.

Chesapeake Blvd.

Little Creek Rd. Granby St.
Military Hwy. Norview Ave.
North Hampton
Blvd. Wesleyan Dr.
Military Hwy. Poplar Hall Dr.

Tidewater Dr.

Little Creek Rd.

Military Hwy.

Azalea Garden Rd.

Virginia Beach Blvd.

Tidewater Dr.

Military Hwy.

Robin Hood Rd.

Little Creek Rd.

Diven St.

Hampton Blvd.

Little Creek Rd.

Saint Pauls Blvd.

Brambleton Ave.

Brambleton Ave. Park Ave.
Virginia Beach Blvd. Newtown Rd.
Norview Ave. Johns St.
Admiral Taussig
Granby St. Blvd.
Tidewater Dr. Cromwell Dr.
Tidewater Dr. Widgeon Rd.

Brambleton Ave.

Tidewater Dr.

Little Creek Rd.

Halprin Dr.

Tidewater Dr.

Princess Anne Rd.

Military Hwy.

Johnstons Rd.

Little Creek Rd.

Shore Dr.

Ballentine Blvd.

Virginia Beach Blvd.

Little Creek Rd.

Azalea Garden Rd.

Chesapeake Blvd.

Bayview Blvd.

Admiral Taussig

Blvd. Hampton Blvd.
Military Hwy. Hoggard Rd.
City Hall Ave. Saint Pauls Blvd.

Little Creek Rd. Military Hwy.
Virginia Beach Blvd. Kempsville Rd.
Old Ocean View
Little Creek Rd. Rd.
Colley Ave. 26th St.
Princess Anne Rd. Ballentine Blvd.
Little Creek Rd. Ruthven Rd.
Brambleton Ave. Colley Ave.
Campostella Rd. Filmore St.

26th St.

Monticello Ave.

Brambleton Ave.

Boush St.

Brambleton Ave.

Monticello Ave.
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Little Creek Rd.

E. Taussing Blvd.

Hampton Blvd.

Princess Anne Rd.

Military Hwy.

International Blvd.

Tidewater Dr. Lafayette Blvd. 1 1 1 1 0 0 0 0
Saint Pauls Blvd. Market St. 0 1 1 1 0 0 0 0
Monticello Ave. 27th St. 1 1 1 1 0 0 0 0
Military Hwy. Elizabeth Ave. 0 0 0 0 0 0 0 0
Military Hwy. Corporate Blvd. 0 0 0 1 1 0 1 1
Tidewater Dr. Willow Wood Dr. 0 1 1 0 0 0 0 0
Virginia Beach Blvd. Poplar Hall Dr. 0 0 0 0 1 0 1 0
Tidewater Dr. Thole St. 0 0 0 0 1 1 0 1
Chesapeake Blvd. Johnstons Rd. 1 1 1 0 0 0 0 0
Newtown Rd. Ethan Allen Ln. 1 0 0 0 0 1 0 0
Virginia Beach Blvd. Ingleside Dr. 1 1 1 1 0 0 0 0
Boush St. Freemason Dr. 1 1 1 1 0 0 0 0
Brambleton Ave. Granby St. 1 1 1 1 0 0 0 0
Hampton Blvd. Baker St. 0 0 0 0 0 0 1 0

0 0 0 0 1 0 0 0

1 1 1 1 0 0 0 0

1 1 0 0 0 0 0 1

0 1 0 0 0 0 0 1

Military Hwy.

Princess Anne Rd.
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Intersections

Variables

Street 1 Street 2
SHLD1, | SHLD1, | SHLD2, | SHLD2, | SHLD3, | SHLD3, | SHLD4, | SHLD4,
2 2
Virginia Beach
Military Hwy. Blvd.
Military Hwy. Lowery Rd.

Hampton Blvd.

Int. Terminal Blvd.

Little Creek Rd.

Chesapeake Blvd.

Little Creek Rd. Granby St.
Military Hwy. Norview Ave.
North Hampton
Blvd. Wesleyan Dr.
Military Hwy. Poplar Hall Dr.
Tidewater Dr. Little Creek Rd.
Military Hwy. Azalea Garden Rd.
Virginia Beach
Blvd. Tidewater Dr.
Military Hwy. Robin Hood Rd.

Little Creek Rd.

Diven St.

Hampton Blvd.

Little Creek Rd.

Saint Pauls Blvd.

Brambleton Ave.

Brambleton Ave. Park Ave.
Virginia Beach
Blvd. Newtown Rd.
Norview Ave. Johns St.
Admiral Taussig
Granby St. Blvd.
Tidewater Dr. Cromwell Dr.
Tidewater Dr. Widgeon Rd.

Brambleton Ave.

Tidewater Dr.

Little Creek Rd.

Halprin Dr.

Tidewater Dr.

Princess Anne Rd.

Military Hwy.

Johnstons Rd.

Little Creek Rd. Shore Dr.
Virginia Beach
Ballentine Blvd. Blvd.

Little Creek Rd.

Azalea Garden Rd.

Chesapeake Blvd.

Bayview Blvd.

Admiral Taussig

Blvd. Hampton Blvd.
Military Hwy. Hoggard Rd.
City Hall Ave. Saint Pauls Blvd.

Little Creek Rd. Military Hwy.

Virginia Beach
Blvd. Kempsville Rd.
Old Ocean View
Little Creek Rd. Rd.
Colley Ave. 26th St.

Princess Anne Rd. Ballentine Blvd.

Little Creek Rd. Ruthven Rd.

Brambleton Ave. Colley Ave.

Campostella Rd. Filmore St.

26th St.

Monticello Ave.
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Brambleton Ave. Boush St. 0 0 0 0 0 0 0 0
Brambleton Ave. Monticello Ave. 0 0 0 0 0 0 0 0
Tidewater Dr. Lafayette Blvd. 0 0 0 0 1 0 0 0
Saint Pauls Blvd. Market St. 0 0 0 0 0 0 0 0
Monticello Ave. 27th St. 0 0 0 0 0 0 0
Military Hwy. Elizabeth Ave. 0 0 0 0 1 0 0 0
Military Hwy. Corporate Blvd. 0 0 0 0 0 0 0 0
Tidewater Dr. Willow Wood Dr. 0 0 0 0 0 0 0 0
Virginia Beach
Blvd. Poplar Hall Dr. 0 0 0 0 0 0 0 0
Tidewater Dr. Thole St. 1 0 0 0 0 1 0 0
Chesapeake Blvd. Johnstons Rd. 0 0 0 0 0 0 0 0
Newtown Rd. Ethan Allen Ln. 0 0 0 0 0 0 0 0
Virginia Beach
Blvd. Ingleside Dr. 0 0 0 0 0 0 0 0
Boush St. Freemason Dr. 0 0 1 0 0 0 1 0
Brambleton Ave. Granby St. 0 0 0 0 0 0 0 0
Hampton Blvd. Baker St. 0 0 0 0 0 0 0 0
Little Creek Rd. E. Taussing Blvd. 0 0 0 0 0 0 0 0
Hampton Blvd. Princess Anne Rd. 0 0 0 1 0 0 0 1
Military Hwy. International Blvd. 0 0 0 1 0 1 0 0
Military Hwy. Princess Anne Rd. 0 0 0 1 0 0 0 0
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Intersections

Variables

Street 1 Street 2
NRTR | NRTR | NRTR | NRTR | RLFL | RLFL | RLFL | RLFL
2
Military Hwy. Virginia Beach Blvd.
Military Hwy. Lowery Rd.

Hampton Blvd.

Int. Terminal Blvd.

Little Creek Rd.

Chesapeake Blvd.

Little Creek Rd. Granby St.
Military Hwy. Norview Ave.
North Hampton
Blvd. Wesleyan Dr.
Military Hwy. Poplar Hall Dr.

Tidewater Dr.

Little Creek Rd.

Military Hwy.

Azalea Garden Rd.

Virginia Beach Blvd.

Tidewater Dr.

Military Hwy.

Robin Hood Rd.

Little Creek Rd.

Diven St.

Hampton Blvd.

Little Creek Rd.

Saint Pauls Blvd.

Brambleton Ave.

Brambleton Ave. Park Ave.
Virginia Beach Blvd. Newtown Rd.
Norview Ave. Johns St.
Admiral Taussig
Granby St. Blvd.
Tidewater Dr. Cromwell Dr.
Tidewater Dr. Widgeon Rd.

Brambleton Ave.

Tidewater Dr.

Little Creek Rd.

Halprin Dr.

Tidewater Dr.

Princess Anne Rd.

Military Hwy.

Johnstons Rd.

Little Creek Rd.

Shore Dr.

Ballentine Blvd.

Virginia Beach Blvd.

Little Creek Rd.

Azalea Garden Rd.

Chesapeake Blvd.

Bayview Blvd.

Admiral Taussig

Blvd. Hampton Blvd.
Military Hwy. Hoggard Rd.
City Hall Ave. Saint Pauls Blvd.

Little Creek Rd. Military Hwy.
Virginia Beach Blvd. Kempsville Rd.
Little Creek Rd. Old Ocean View Rd.
Colley Ave. 26th St.
Princess Anne Rd. Ballentine Blvd.
Little Creek Rd. Ruthven Rd.
Brambleton Ave. Colley Ave.
Campostella Rd. Filmore St.

26th St.

Monticello Ave.

Brambleton Ave.

Boush St.

Brambleton Ave.

Monticello Ave.

Tidewater Dr.

Lafayette Blvd.
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Saint Pauls Blvd. Market St. 0 0 0 0 1 1 1 1
Monticello Ave. 27th St. 0 0 0 0 0 0 0 0
Military Hwy. Elizabeth Ave. 0 0 0 0 1 1 0 0
Military Hwy. Corporate Blvd. 0 0 0 0 1 1 1 1
Tidewater Dr. Willow Wood Dr. 0 0 0 0 0 0 0 0
Virginia Beach Blvd. Poplar Hall Dr. 0 0 0 0 1 0 1 0
Tidewater Dr. Thole St. 0 0 0 0 0 0 1 1
Chesapeake Blvd. Johnstons Rd. 0 0 0 0 0 1 0 1
Newtown Rd. Ethan Allen Ln. 0 0 0 0 1 0 1 0
Virginia Beach Blvd. Ingleside Dr. 0 0 0 0 1 1 1 1
Boush St. Freemason Dr. 0 0 0 0 1 0 1 0
Brambleton Ave. Granby St. 0 0 0 0 1 0 1 0
Hampton Blvd. Baker St. 0 0 0 0 1 0 0 0
Little Creek Rd. E. Taussing Blvd. 0 0 0 0 1 0 1 0
Hampton Blvd. Princess Anne Rd. 0 1 0 1 1 0 0 0
Military Hwy. International Blvd. 0 0 0 0 1 0 0 1
Military Hwy. Princess Anne Rd. 0 0 0 0 1 1 1 1
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Appendix 2

Appendix 2 AADT Averaged over 2001-2004

No. Street Name AADT | No. Street Name AADT
1 VABchBI&MilHwy 74375 21 MilHwy&JohnsRd 36375
2 MilHwy&LowRd 38275 22 TdWitrDr&WidgeRd 39375
3 HmptBl&IntTerBl 56250 23 NrvwAv&JhnSt 25362
4 LttICrkRd&ChsBI 56100 24 NwTwnRd&VABchBI | 51000
5 LttICrkRd&GrnbySt 54875 25 LttICrkRd&HIprnDrl 47750
6 NHmptBI&WesDr 55000 26 LttICrkRd&ShrDr 29750
7 MilHwy&NrvwAv 59100 27 LttICrkRd&I 64 XX 31500
8 MilHwy&PopHIIRd 38010 28 LttICrkRd&OdOcvRd | 50125
9 LttICrkRd&TdWtrDr 46125 29 MilHwy&HggrdRd 50460
10 MilHwy&RbnHdRd 44500 30 HmptBI&AdTssgBI 39120
11 MilHwy&AzGrdRd 44625 31 CampRA&FilSt 23912
12 LttICrkRd&HmptBI 38500 32 BrmbltnAv&BshSt 38214
13 TdWtrDr&VABchBI 50800 33 BrmbltnAv&CllyAv 37314
14 BrmbltnAv&StPIsBI 60120 34 MntcllAv&27St 23421
15 GrnbySt&AdTssgBI 63250 35 TdWtrDr&LafBl 23187
16 LttICrkRd&DvnSt 67000 36 BrmbltnAv&GrnbySt 42871
17 BrmbltnAv&PrkAv 60125 37 MilHwy&PrAnneRd 36123
18 ChsBI&ByvwBlI 33125 38 HmptBI&PrAnneRd 20134
19 BrmbltnAv&TdWtrDr | 37360 39 MilHwy&IntBI 24211
20 TdWtrDr&PrnAnnRd 36650 40 TdWitrDr&ThlSt 22975
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Appendix 3

Appendix 3. Intersection Accidents (within 250”) between 2001-2004

Rank Intersection 2001 2002 2003 2004 Total

1 VABchBI&MilHwy 53 42 39 54 188

2 MilHwy&LowRd 44 49 44 24 161

3 HmptBl&IntTerBl 33 36 41 32 142

4 LttICrkRd&ChsBI 18 32 24 37 111

5 LttICrkRd&GrnbySt 32 29 34 24 119

6 NHmptBI&WesDr 25 19 27 22 93

7 MilHwy&NrvwAv 13 34 24 31 102

8 MilHwy&PopHIIRd 19 24 29 23 95

9 LttICrkRA&TdWtrDr 19 21 28 19 87
10 MilHwy&RbnHdRd 19 20 24 24 87
11 MilHwy&AzGrdRd 13 25 24 22 84
12 LttICrkRd&HmptBI 13 15 28 13 69
13 TdWitrDr&VABchBI 17 16 22 22 7
14 BrmbltnAv&StPIsBI 20 20 12 16 68
15 GrnbySt&AdTssgBl 11 18 20 15 64
16 LttICrkRd&DvnSt 18 18 20 14 70
17 BrmbltnAv&PrkAv 18 21 14 12 65
18 ChsBI&ByvwBI 15 12 21 14 62
19 BrmbltnAv&TdWirDr 16 17 13 20 66
20 TdWtrDr&PrnAnnRd 13 15 22 14 64
21 MilHwy&JohnsRd 11 17 16 20 64
22 TdWtrDr&WidgeRd 14 26 16 14 70
23 NrvwAv&JhnSt 13 19 18 13 63
24 NwTwnRd&VABCchBI 22 13 16 14 65
25 LttICrkRd&HIprnDrl 14 16 15 18 63
26 LttICrkRd&ShrDr 13 13 16 20 62
27 LttICrkRd&l 64 XX 11 16 12 16 55
28 LttICrkRd&OdOcvRd 18 10 17 9 54
29 MilHwy&HggrdRd 11 18 14 15 58
30 HmptBI&AdTssgBlI 10 16 16 14 56
31 CmpstlIRd&FilSt 8 20 11 7 46
32 BrmbltnAv&CllyAv 12 14 10 13 49
33 BrmbltnAv&BshSt 12 11 13 6 42
34 MntcllAv&27 St 3 4 6 4 17
35 TdWtrDr&LafBl 8 12 6 9 35
36 BrmbltnAv&GrnbySt 11 5 12 9 37
37 MilHwy&PrAnneRd 3 10 2 6 21
38 HmptBI&PrAnneRd 4 2 3 3 12
39 MilHwy&IntBlI 9 9 6 12 36
40 TdWtrDr&ThSt 9 11 10 8 38
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