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ABSTRACT

|
A study performed by the Pacific Northwest Laboratory (PNL) with the

'

assistance of the Texas Transportation Institute for the U.S. Nuclear Reg-
ulatory Comission (NRC) identifies the key input parameters to I-DYNEV affect-
ing evacuation time estimates (ETEs). This study attempts to determine the

'

sensitivity of ETEs to changes in input parameters when applied to two
different evacuation networks. This infonnation could then be used to *

detennine parameters requiring additional research and to assist in the
evaluation of ETEs submitted by licensees and applicants.

The parameters analyzed for the study included vehicle populatinn, net-
work capacity, loading time, the capacity reduction factor, the time interval
of processing, and free-flow velocity. These parameters were applied to two
evacuation networks with different characteristics. Changes in each of the
six input parameters evaluated for this study affected to some degree the
estimates of evacuation times. In general, however, the results obtained ;

revealed that the sensitivity of the evacuation time estimates to changes in i
the input parameters is consistent with traffic modeling theory and documented '

algorithms included in the model.

|

iii



_

CONTENTS

ABSTRACT ..............................;...................... iii

PREFACE .........................................-............ vii

SUMMARY ...................................................... ix

INTRODUCTION ................................................. 1

INPUT PARAMETERS ............................................. 3

TRANSPORTATION NETWORKS ................................. 3

VEHICLE POPULATION ...................................... 5

BASE CASE PARAMETERS .................................... 5

RESULTS ...................................................... 11

VEHICLE POPULATION ...................................... 11

NETWORK CAPACITY ........................................ 15

LOADING TIME ............................................ 15

CONGESTED CAPACITY REDUCTION FACTOR ..................... 15

TIME INTERVAL 0F PROCESSING ............................. 19

FREE-FLOW VELOCIT) 19......................................

CONCLUdIONS .................................................. 21

REFERENCE .................................................... 23

BIBLIOGRAPHY ................................................. 23

APPENDIX - INPUT VALUES FOR I-DYNEV COMPUTER CODE SIMULATIONS

.

>

v



1
1

%

1

FIGURES

1 Initial Vehicle Demand Versus Distance From Plant ........... 4

2 Number of Outbound Lanes Versus Distance From Plant ......... 5

3 Site A Link Node Diagram .................................... 6

4 Site B Link Node Diagram .................................... 7

5 Initial Vehicle Population Versus Distance From Plant ....... 8

6 Evacuation Time Versus Vehicle Population ................... 12

7 The Theoretical Relationship of Vehicle Population !

and Evacuation Time Estimates ............................... 14

8 Evacuation Time Versus Percentage of Base Population
for Each Site ............................................... 16

9 Evacuation Time Versus Duration of Loading Time ............. 17

10 Evacuation Time Versus Congestion Capacity
Reduction Factor ............................................ 18

TABLES

1 Speci fi c Si te I nf o rma ti on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

'

2 Evacuation Times for a Range of Time Intervals . . . . . . . . . . . . . . 19

3 Evacuation Times for a Range of Free-Flow Speeds ............ 19

1

vi

, ._ _ .-



,
- _ _ _ _ _ . - - - - - - -

I

PREFACE

Two studies were performed to evaluate the I-DYNEV model. The study
described in this report documents the sensitivity of evacuation time esti-
mates calculated by the I-DYNEV model to changes in key input parameters to
the code. The other study, as documented in NUREG/CR-4873 (PNL-6171), is
titled Benchmark Study of the I-DYNEV Evacuation Time Estimate Computer Code.
It documents a comparison of observed vehicle movement on a highway network
during periods of peak commuter traffic with a simulation of the traffic flow
produced using the I-DYNEV computer model.

|
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SUMMARY

Licensees of nuclear power plants are currently required to provide evac-
uation time estimates (ETEs) for the site's emergency planning zone (EPZ) to
the U.S. Nuclear Regulatory Commission (NRC) and to the Federal Emergency
Management Agency (FEMA). An ETE is one means by which the two agencies
attempt to ensure that adequate protective measures can be implemented in case
of a significant release of radioactive materials from a plant site. At
present, regulatory guidance for evacuation time studies does not specify an
exact methodology. As a result, the licensees have developed their own method-
ologies and have made their own assumptions when calculating ETEs for their
individual plants. To date, most submitted ETEs have been evaluated on a case-,

by-case basis using professional judgment to determine the adequacy of each.

The NRC requires that evacuation time estimates be made for two reasons.
First, during the process of making estimates, situations requiring special
resources can be identified because optimal use of available resources can
reduce traffic delays. For example, providing traffic controls at critical
intersections can substantially reduce evacuation times by minimizing the
queues formed at those intersections. Second, during the course of an acci-
dent at a nuclear power plant site, evacuation time estimates made in advance
for various conditions may be invaluable for decisionmakers who must select
the most appropriate protective action. These protective actions include
evacuation, sheltering, or sheltering followed by later relocation in order to
minimize exposures to the population.

To aid in an evaluation, FEMA sponsored the development of the I-DYNEV
computer model. I-DYNEV is a macroscopic model whose results describe the
changing traffic conditions that prevail over a transportation network as an
evacuation progresses. In order to prepare the mathematical algorithms for the
code, the model developer used state-of-the-art techniques resulting from years
of research sponsored by the U.S Department of Transportation. This study
represents extensive testing of the parameters comprising some of the mathe-
matical algorithms incorporated in the model.

The study is designed to identify input parameters that impact the
estimated evacuation time and to evaluate the sensitivity of the evacuation
time estimate to changes in each parameter. The input parameters identified
for analysis in this study include vehicle population, network capacity,

| loading time, the capacity reduction factor, the time interval of processing,
and free-flow velocity.|

To perform a parameter sensitivity study, all input parameters except the
one being evaluated remained constant for a series of simulations. Many input
parameters, however, are detemined by the specific transportation network
used and by its associated vehicle population. In an effort to identify any

effects of the roadway system o'1 the evacuation time estimates, two distinct
transportation networks were used. The two sites are referred to as Site A
and Site B in the study. They differ in population distribution, size, number

,

| of segments, number of intersections, and roadway speeds,

ix
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Changes in each of the six input parameters evaluated for this study
affected the estimate of evacuation time to some degree. In general, the
sensitivity of evacuation time estimates to changes in the input parameters is
consistent with traffic modeling theory and documented algorithms included in
the model. In addition the roadway system was shown to affect evacuation
times, making it important for the analyst to appropriately code the network.

The major conclusions associated with the six input parameters evaluated
are presented below:

.

Changes in the vehicle population suggested two major findings. First,
*

for vehicle populations resulting in traffic delays, evacuation time in-
creases at an approximately linear rate with increasing population. The
rate of increase is dependent upon the characteristics of the transporta-
tion network. This finding is consistent with traffic modeling theory.
Second. I-DYNEV contains a traffic assignment model (algorithm) that is
affected by roadway system characteristics. The assignment algorithm can
produce results which are potentially unreasonable if the analyst is
unfamiliar with the theory.

The effective transportation network capacity was varied for Sites A and*

B. Changes in the network capacity affected the evacuation time estimate
in a linear manner reflecting the direct relationship between vehicle
demand and capacity. This is consistent with the first finging listed
above,

The evacuation time estimate can be sensitive to the time necessary fore

loading vehicles onto the network. The magnitude of this sensitivity is
related to the vehicle demand on the transportation network. The general )

i

trend observed appears to be consistent with traffic modeling theory.
The data suggest that loading time only affects the calculation of the
evacuation time when all vehicles have not been loaded by what is eventu-
ally 50% of the evacuation time. As loading time approaches evacuation
time, evacuation time increases proportionally to loading time. The
results indicate that loading time will most likely affect evacuation
time at low population sites. This is also consistent with the first two
findings listed above,

Although not currently an input value to the I-DYNEV model, thee

simulations indicate that changes in the percentage reduction of the
network capacity under congested traffic conditions (capacity reduction
factor) can have a significant impact on the estimated evacuation time.
As expected, the significance increases as the vehicle demand increases.

Although it appears that the time interval of processing, which is used*

by the model to simulate network activities in discrete time intervals,
affects the rate of change of vehicles traveling on a roadway segment,
the data suggest that the impact en the calculated evacuation time
estimate is minimal.,

x



Changes in the input value for free-flow velocity had a minimal affect one

| the estimated evacuation time.
1

Analysis of the results suggests that the estimated evacuation time is
sensitive both to changes in the input parameters as well as to the character-
istics of the transportation network. Consequently, use of the I-DYNEV model
should be limited to analysts familiar with the code, willing to evaluate the
results, and competent to detennine their adequacy. The model may produce in

i appropriate time estimates if the analyst is not familiar with traffic
modelling or is not careful in coding the network. The current I-DYNEV
documentation is not sufficient to ensure that the model's limitations are
understood. A mere complete documentation of the model's input parameters is
needed if it is intended to be used by other than experienced traffic
modellers.

I
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INTRODUCTION,
.

Licensees of nuclear power plants are currently required to provide evac-
uation time estimates (ETEs) for the site's emergency planning zone (EPZ) to
the Nuclear Regulatory Connission (NRC) and the Federal Emergency Management
Agency (FEMA). These estimates are part of the process by which the two
agencies attempt to ensure that adequate protective measures can be
implemented in case of a significant release of radioactive materials from a
plant site. At present, regulatory guidance for evacuation time studies do
not specify an exact methodology. As a result, the licensees have developed
their own methodologies and have made their own assumptions when calculating
ETEs for their individual plants. To date, the submitted ETEs have been
evaluated on a case-by-case basis using professional judgment to determine the
adequacy of each. To assist in the evaluation of ETEs, computer codes such as
I-DYNEV have been developed.

The I-DYNEV model was developed for the FEMA to simulate traffic conditions
that prevail over a transportation network as an evacuation progresses. Output
of the model includes an estimate of evacuation time as well as a variety of
measures of effectiveness including speed, vehicle counts, queues, and delays.

,

The I-DYNEV model is an adaptation of the TRAFLO Level II simulation model {
that was developed by KLD Associates for the Federal Highway Administration I

(FHWA). Consequently, the model is based on previous traffic modeling codes
as well as documented traffic modeling theory. The FEMA is demonstrating the
model and providing training on its use to state and local agencies of emergency
response and preparedness planning, j

A study performed by the Pacific Northwest Laboratory (PNL) with the
assistance of the Texas Transportation Institute for the NRC identifies the
key input parameters to I-DYNEV affecting ETEs. This study attempts to
determine the sensitivity of ETEs to changes in those parameters when applied
to two different evacuation networks. This information should be useful to
determine parameters requiring additional study and to assist in the
evaluation of ETEs calculated using I-DYNEV.

The parameters analyzed for the study included vehicle population, net- |
work capacity, loading time, the capacity reduction factor, the time interval I

Iof processing, and free-flow velocity. These parameters were applied to two
evacuation networks with significantly different roadway characteristics.

The NRC and FEMA require that evacuation time estimates be made for two |
reasons. First, during the process of making estimates, situations requiring

'

special resources can be identified because optimal use of available resources
can reduce traffic delays. For example, providing traffic controls at
critical intersections can substantially reduce evacuation times by minimizing
the queues fonned at those intersections. Second, during the course of an
accident at a nuclear power plant site, evacuation time estimates made in
advance for various conditions may be invaluable for decisionmakers who must
select the most appropriate protective action. These protective actions
include evacuation, sheltering, or sheltering followed by later relocation in |
order to minimize exposures to the population.

1 ,

|
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INPUT PARAMETERS
.

To perform a parameter sensitivity study, all input parameters except the
one being evaluated remained constant for a series of simulations. Many input
parameters, however, are determined by the specific transportation network
used and by its associated vehicle population. In an effort to evaluate the
effects of the roadway system on evacuation times, two distinct transportation
networks were used. The two sites are referred to as Site A and Site B in the
study. They differ in population distribution, size, number of segments,
number of intersections, and roadway speeds. The remainder of this section
presents a discussion of the differences in these transportation networks as
well as a review of other input parameters including vehicle population.

TRANSPORTATION NETWORKS

The two transportation networks were developed to represent significantly
different siting characteristics. The two networks are not, however, entirely
conceptual. They are based on existing networks from two nuclear power plant
sites, although they have been extensively modified. In fact, the transporta-
tion networks were modified to the extent that they no longer represent the
sites from which they were derived. This procedure was followed to develop a
reasonably realistic transportation network, yet to avoid potential problems
that could result from generating additional evacuation time estimates differ-
ent from those incorporated into an actual emergency plan. Consequently, the
results described in this report are not applicable to the sites from which
they were derived.

Differences in the transportation network between Site A and Site B include
the vehicle demand on the network, the number of outbound lanes, the number of
intersections, and the average free-flow speed. The number of nodes and links
along with the number of miics of roadway network are similar for both sites
and are listed in Table 1. The number of destination nodes, centroids and
entry links, and populations are also listed for the two sites. Site A has
fewer destination nodes, fewer centrnids and entry links, and a lower vehicle
population than does Site B. The larger ratio of vehicles per destination for
Site B corresponds to its higher initial vehicle demand on the network. Figure 1
illustrates the vehicle population demand with respect to radial distance from
the plant. It can be seen that Site B has a much larger initial vehicle demand
on the network than Site A. Figure 2 illustrates the number of outbound lanes
by 1-mile increments radially from the plant sites. Site B has almost twice
as many outbound lanes for each 1 mile annulus as does Site A.

3
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i

|

TABLE 1. Specific Site Information

Site Characteristics Site A Site B

Number of Nodes 55 87
Number of Links 138 121 |Miles of Roadway in Network 149 114
Number of Destination Nodes 2 5 i

Number of Centroids and Entry Links 26 51
Vehicle Population 3,825 34,515

Site A @ Site B E
800g

5
,
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y 700-
a

$ 600-
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E 500-

8

h 400-
-

E |

@ 300-

N
N 200-
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|

5 2 5 5 5 5 2 5
'12 23 34 45 56 67 78 89 9-10

Radial Distance, Miles

FIGURE 1. Initial Vehicle Demand Versus Distance From Plant i
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FIGURE 2. Number of Outbound Lanes Versus Distance From Plant

The transportation network developed for Site A is shown in Figure 3,
,

|

These link-node descriptions of Site A Ithat for Site B appears in Figure 4. n e details of each
| and Site B were used as input for the I-DYNEV simulation

link and node are presented in the Appendix.
|

| VEHICLE POPULATION

| The initial vehicle population is illustrated in Figure 5 for each siteAs the figure indicates, the )
according to the radial distance from the plant. I

initial vehicle population for Site E is nearly ten times that of Site A. I

Because Site B has less than twice the number of outbound lanes and nearly ten
times the initial vehicles population as Site A, evacuation time estimates for

|
Site B should be longer than those for Site A Under the base conditions ,

I

: stated in Table 1 and the Appendix.

BASE CASE PARAMETERS

The base case or original input parameters are listed in tho Appendix for
both Sites A and B. The categories of parameters include link data, turning
movements, intersection control, and loading data.

I
:

I
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Specific link attributes such as length, number of lanes, lost time,
grade, right turn on red code, and pedestrian volumes were held constant for '

both sites. The network's capacity is the mean queue discharge headway, which |is the minimum time spacing between vehicles exiting the transportation I

network. The mean queue discharge headways varied from 2.0 to 3.6 seconds I

(averaging 2.4 seconds) for Site A and from 2.1 to 3.1 seconds (also averaging
of 2.4 seconds) for Site B. The free-flow speeds for Site A covered a range
of 30 to 60 mph, with the average approximately 35 to 40 mph. Site B had
free-flow speeds with a range of 25 to 60 mph, with the average also
approximately 35 to 40 mph.

The turning movements for Site A were held constant except as noted in
the population section. Details of this procedure will be described later.
The turning movements for each link were held constarit for Site B. Four time
periods were used for loading vehicles onto the transportation network. A
fifth time period was used, but it is required by the model to indicate l

,

loading is complete and to allow clearing of the network. The first four time '

periods were each 5 minutes in length, and the last was set at 600 minutes,
i

for both Sites A and B, the four time periods loaded, in order, 10%, 25%, 40%, |

8



. . - - - , _ _ -____ _

and 25% of the vehicle population onto the transportation network. The
vehicle population is loaded in terms of vehicles per hour during each of the
time periods. For this study, the vehicle leading rate for each time period
was the same for all runs except for the sensitivity study of loading rate.
The fifth time period was used to clear the system, and no vehicles were input
during this period.

For this study, six parameters were evaluated. These parameters are
vehicle population, network capacity, loading time, the capacity reduction

|
factor, and the time interval of processing and free-flow velocity.

|
|

|

|

|
1

|

I

|
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|
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RESULTS

.

VEHICLE POPULATION

With all other parameters held constant, the vehicle populations of both
sites were varied from a few hundred vehicles to over 19,000 vehicles. The
resulting evacuation times were graphed and are shown in Figure 6. Site A had
a base population of about 3800 vehicles. The base population represents the
population associated with the network prior to modifications. The base,popu-
lation was assigned in this manner because roadway networks do, to some extent,
relate to the population served. For example, high-density urban areas have
more roads than low-density rural areas. Evacuation time estimates were
calculated for Site A while varying the vehicle populations from 10% to 500%
of the base vehicle population of 3800 vehicles.

The results of vehicle population variations are presented in Figure 6.
The three curves for Site A represent results using three distinct traffic
assignments. The traffic assignment determines the vehicle evacuation routes
by determining the frequency of vehicles making turns at each intersection.
The first assignment, whose results are represented by Curve 1, was to utilize
the traffic assignments determined by the I-DYNEV model based on a vehicle
population of 3800 vehicles and the original network topology. It is

important to note that the I-DYNEV traffic assignment model determines the
evacuation routes requiring the minimum time based on a vehicle population of
specific size and distribution. The vehicle population distribution was never
changed as part of this study.

The effect of the I-DYNEV traffic assignment model is to balance traffic
on the network which results in a minimum time estimate for that specific
population. An example of the I-DYNEV traffic assign ~ ment model is represented
by the movement of vehicles from intersection 71 to intersection 73 on Site A
as labeled in Figure 3. The I-DYNEV traffic assignment model may determine
that traffic moving from intersection 73 to intersection 74 is badly congested
and that the delay is sufficient to make travel through intersections labeled
72, 77, 76, and 74 just as fast as waiting to travel through intersections 73
and 74. The traffic assignment model, therefore, assigns some traffic to the
alternate route in order to balance traffic flow or congestion.

The rationality of the alternative routing is dependent on a number of
considerations. First, is the alternative route reasonable? In the case de-
scribed, the alternative route would appear to be unreasonable. At intersec-
tion 73, a vehicle would be beyond the 10-mile distance of the recommended
evacuation area. The idea of the I-DYNEV traffic assignment model directing
the vehicle toward intersection 72 results in novement parallel and even
slightly towards the plant. For this reason, the traffic assignment appears
unreasonable. A second consideration in routing is whether a traffic control
exists to divert and direct traffic or *Aather motorists need to be aware of
alternative routing. Therefore, when considering the appropriateness of the
network and allowable turning movement, the traffic controls and the
familiarity of the driver with the entire transportation network are issues.

11
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The second traffic assignment used in the analysis, represented by Curve
2 in Figure 6, was to manually adjust some vehicle routings in order to elimi-
nate any routings which appear unreasonable. For this reason, evacuation
times estimated for Curve 1 are generally shorter than those estimated for j
Curve 2. Interestingly, at very low volumes the estimates calculated for
Curve 1 are longer than those calculated for Curve 2. This may occur because
travel distance, not capacity, controls evacuation time at very low volumes.

Tne third traffic assignment used, represented by Curve 3 in Figure 6, is
based on traffic assignments calculated for the vehicle population size
evaluated. As stated, Curve 1 in Figure 6 is based on traffic assignments
developed using a vehicle population of 3800 vehicles. For Curve 2, these
traffic assignments were manually adjusted to avoid unreasonable routings.
Each curve represents the sensitivity of the evacuation time estimate to
changes in the vehicle population which is a function of the transportation
network. Differences between the curves represents the sensitivity of the
evacuation time estimate to changes in the traffic assignment.

In actual use, the traffic assignment model would be run for the appro-
priate vehicle population represented by Curve 3. Differences in the curves
indicate that the evacuation time is affected by the traffic assignment.
Therefore, the traffic assignment algorithm may not be appropriate in specific |
cases. As a result, the analyst must evaluate the appropriateness of the i

routings generated by I-DYNEV and manually correct unreasonable routings in '

order to generate meaningful evacuation time estimates.

In addition to evaluating the rationality of alternative routings, an
analyst must detemine whether the vehicle turning percentages generated by
I-DYNEY could be implemented during an evacuation given available traffic
control and resources. For example, if traffic can not be routed according to
the same percentage as assumed in the model, the analyst is obligated to modify
the turning percentages and rerun the simulation to obtain a more reasonable |
evacuation time estimate.

Evacuation time estimates for a transportation network have a postulated
relationship with the vehicle population. This relationship is illustrated in
Figure 7. For any transportation network it is desirable to identify Point A,
indicated on the figure because it represents the point where evacuation time
is capacity constrained. All vehicle populations of fewer vehicles,
represented to the left of Point A, can be temed not capacity constrained.
In other words, the evacuation time estimate will remain nearly constant even
if the vehicle population is slightly increased. This is possible because the
evacuation time estimate is a function of preparation time and response time.
As defined, preparation timo is the time required for individuals to prepare
to evacuate, and the response time is the travel time for individuals to
physically move through the evacuation network. In a noncapacity constrained
network, the number of vehicles present on the transportation network does not
cause any significant vehicle congestion delay. In reality, there are some
additional delays due to vehicle interactions.
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FIGURE 7. The Theoretical Relationship of Vehicle Population
and Evacuation Time Estimates

The area to the right of Point A represents a transportation network that
is capacity constrained. As represented, the evacuation time estimate will
increase as the vehicle population increases. The rate of this increase,
which is represented by the slope of the line to the right of Point A, is deter-
mined by the characteristics of the transportation network. At this stage,
the evacuation time estimate has become a function of the delay time caused by
traffic congestion.

For the I-DYNEY simulations, preparation time was not modeled in a manner
that results in a constant value to the left of Point A. Although not constant,
the rate of increase is much less than that to the right of Point A where traf-
fic congestion and delay influence evacuation time. As presented in Figure 6,
Curve 1 is relatively constant initially because the network is not capacity
constrained. At a vehicle population of approximately 4000 vehicles, Curve 1
appears to indicate an increased slope as a result of a capacity constrained
network.

The graphs of the evacuation time versus vehicle population indicates
that an increase in vehicle population has less effect on the estimated
evacuation time for Site B than for Site A. The evacuation tine estimates
increase at a relat;ively constant rate from about 800 vehicles to over 34,000
vehicles. Although not indicated on Figure 6, Site B had a base vehicle popu-
lation of over 34,000 vehicles. The graph of Site B presented in Figure 6 is ;

truncated at 20,000 vehicles to correspond to the range presented for Site A.
Simulations were run using up to 34,000 vehicles, and the general trend l
continued. j

,
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t

NETWORK CAPACITY

The capacity of roadway segments on the transportation network was varied
for Site A and Site B. The capacity of each roadway segment is input in the
I-DYNEV computer code in terms of the mean queue discharge headway (discharge i

headway). One of the most critical input parameters for the model was the !

discharge headway whicn is the minimum time spacing between vehicles. Because
the discharge headway is the means of setting roadway capacity, the value used

,

for this parameter has a dramatic impact on the simulation. The network |

capacity at each site was varied from 50% to 200% of the original capacity. I

l

The corresponding evacuation times for the two sites are shown in |

Figure 8. The graph shows that increases in capacity decrease the evacuation 1

time, but at continually decreasing rates. This result is consistent with I
traffic modeling theory.

LOADING TIME

The next task was to evaluate the sensitivity of the evacuation time to
changes in the time for loading vehicles onto the network. The loading time
is I-DYNEV's method of representing preparation time. Although I-DYNEV does
not have an input parameter for preparation time, loading time accounts for
preparation time by allowing only a limited number of vehicles onto the net-
work during the initial time periods. Subsequent time periods may load any
percentage of the vehicle population onto network as would represent the con-
ditions of the evacuation. For this study, the loading time was varied from
20 minutes to 8 hours. The 20-minute loading time essentially corresponded to
instantaneous loading of the entire vehicle population. The results are
presented in Figure 9. The evacuation time estimates calculated for Site A
appear unaffected by increases in the loading time until the loading time
exceeds I hour 20 min. From this value on, the evacuation time is determined
by the input value for the loading time. In effect, the evacuation time has
become equal to the loading time plus the amount of time necessary for the
last loaded vehicle to exit the transportation network thereby clearing the
system. The Site B curve also follows the same general trend.

CONGESTED CAPACITY REDUCTION FACTOR

The I-DYNEV model contains an algorithm that reduces the network capacity
by 15% under con An earlier report (Urbanik, Moeller,
and Barnes 1987)gested flow conditions.indicated that the use of such a congestion factor for freeway
conditions was not warranted fr +J a hta set evaluated. Although not
currently an I-DYNEV input parameter, a sensitivity analysis of this factor
appeared appropriate. For this study, the capacity reduction factor was
varied from 40% to 100% for both sites. The 40% value corresponds to a
reduction in capacity to 40% of the original capacity under congested
conditions. The graph of the sensitivity of the evacuation time to the
congested capacity reduction factor is shown in Figure 10,

15
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Examining the cur.e for Site A indicates that, for a capacity reduction
up to 30% under congested flow conditions, the evacuation time is not affected. ,

In fact, when capacity was reduced 30% to 60% (a capacity reduction factor of 1

i 70% to 40%), the evacuation time increases by only 45 minutes. The evacuation
,

time for Site B, however, appears to be extremely sensitive to capacity reduc- ''

l tion. For changes in the capacity reduction factor from 40% to 100%, the evac-
uation times are from 14 hours to 6 hours. This variation may occur because
the vehicle population of Site 8 makes the network capacity constrained and
the vehicle populatie of the Site A simulation is not capacity constrained.

!

,

1
1

17

. . - -



_ _. _

a

14 - )

L

13 -
t

12-

11-

10-

o
O

g 9-

Site B
W 8-
E

7-
e -t
b
<
@ 6-

<
>
w

5-

1

4-

3- Site A

% 4 ..
2-

1-

' ' ' ' ' '
0 20 4O 6'O 30 id0 -

CONGESTED CAPACITY REDUCTION FACTOR

FIGURE 10. Evacuation Time Versus Congestion Capacity Reduction Factor

18

.. - . _ _ _ _ _



_ _ . . _ - _ _ _ - _ - _ _ _

TIME INTERVAL 0F PROCESSING

During the many simulations performed previously (Urbanik, Moeller, and
Barnes 1987) it was realized that the rate at which vehicles were allowed to
respond to the changing traffic conditions was restricted by the input value
for the time interval of processing. Traffic simulation codes provide output
information by taking a "snapshot" of the status of vehicles on the network at
discrete time intervals. Between these "snapsMts", vehicles are processed
through the network. For I-DYNEV, the time interval of processing is a value
input by the user. This input value is not intended to affect the results.
Within the algorithms of I-DYNEV, the change in vehicle travel time over a
link (roadway segment) in any processing is limited to 25% of the time interval

Consequently, the time interval of processing, which isof processing.
selected by the user, affects the speed of vehicles traveling throughout the
transportation network. Time intervals of 60,150, and 300 seconds were used
to evaluate the sensitivity of the evacuation times for Sites A and B.
Table 2 indicates that the length of the time interval had relatively no
effect on the evacuation time for either site.

TABLE 2. Evacuation Times for a Range of Time Intervals

Evacuation Time, hr
Time Interval, sec Site A Site B

60 2.25 6

150 2.25 6

300 2.50 6

FREE-FLOW VELOCITY

Free-flow velocity appears to have min..nal effect on the evacuation time
estimates. According to the data presented in Table 3, it is evident that an
increase or a decrease in the free-flow velocity results in an increase in the
evacuation time estimate. This phenomenon ma the inter-
action of the time interval of processing, 2)y be the result ofthe capacity reduct.on factor,|

and 3) a function that limits the rate of change for vehicle travel time on a
segment.

TABLE 3. Evacuation Times for a Range of Free-Flow Speeds'

Evacuation Time, hr

Free-Flow Speeds, mph Site A Site B

All 30 mph 2.75 6.25
| Base less 5 mph 2.50 6

Base Case 2.50 6

Base plus 5 mph 2.50 6.25
All 60 mph 2.75 6.50

1
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CONCLUSIONS

Changes in each of the six input parueters evaluated in this study
affected the estimates of evacuation times to some degree. In addition, care

in coding the network is required or the traffic assignment algorithm within
the I-DYNEV model may route traffic in a potentially unreasonable manner in
order to balance the system demand. In general, the .eensitivity of evacuation
time estimates to changes in the input parameters is consistent with
expectations.

The major conclusions associated with the six input parameters evaluated
are presented telow:

Changes in the vehicle population suggested two major findings. First,
*

for vehicle populations resulting in traffic delays, evacuation times
essentially increase linearly with increasing population. The rate of
increase is dependent upon the characteristics of the transportation
network. This finding is consistent with traffic modeling theory.
Second, I-DYNEV contains a traffic assignment model (algorithm) that
is affected by roadway characteristics. The algorithm can produce
results which are potentially unreasonable if the analyst is unfamiliar
with the theory,

The effective network caoacity was varied for Sites A and B. Changes in -

s
the network capacity affected evacuation time in a linear manner,
reflecting the direct relationship between vehicle demand and capacity.
This is consistent with the first finding listed above,

The evacuation time estimate can be sensitive to the loading time ofe
vehicles onto the network. The magnitude of this sensitivity is related
to the vehicle demand on the transportation network. The general trend
observed appears to be consistent with traffic modeling theory. The data
suggest that loading time only affects the calculation of the evacuation
time when all vehicles have not been loaded by what is eventually 50% of
the evacuation time. As loading time approaches evacuation time,
evacuation time increases proportionally to loading time. The results
indicate that loading time is must likely to af fect evacuation time at
low population sites. This is consistent with the first two findings
above.

Although not currently an input value to the I-DYNEV model, the*

simulations indicate that changes in the percentage reduction of the
network capacity under congested traffic conditions (capacity reduction
factor) can have a significant impact en the estimated evacuation time.
As expected, the significance increases as the vehicle demand increases,

Although it appears that the time interval of processing affects the ratee
of change of vehicles traveling on a roadway segment, the data suggest
that the impact m the calculated evacuation time estimate is minimal.
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Changes in the input value for free-flow velocity had a minimal effect on*

the estimated evacuation time.

Analysis of the results :uggests that the estimated evacuation time is
sensitive both to changes in the input parameters as well as to the character-
istics of the transportation network. Consequently, use of the I-DYNEV
computer code should be limited to analysts who are willing to evaluate the
results and competent to determine their adequacy. To provide a meaningful
time estimate, the results of any evaluation shoula be inspected in detail.
The current I-DYNEV documentation is not sufficient to ensure that the
limitations in the model are understood by those not experienced in traffic
modelling. A more complete documentation of the I-DYNEV input parameters is
re ommended if it is intended to be used by other than experienced traffic
modellers.

22
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APPENDIX

INPllT VALUES FOR I-DYNEV COMPUTER CODE SIMULATIONS

Input values used in the development of the evacuation time estimates
referenced in this report are presented according to the input and output
schemes of the I-DYNEY computer code.
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DYNEV LINK 3

tK' L EW, Ts *W LOST 0 D15 FREELENGTH FCET FUa ,uC3 LAnt CHAN CEST! NATION N3 DES OP P . TIME HDWY. SPD RTOR PEDLIN4 Ml*100 L R LME S L'h CRD 234 56 LEFT THRU RGHT DIA0 NODE SEC SEC MPH CODE CODE
*

( 18, 17) to O O I OO C ( 00000 0 43 0 70 0 2. 5 * 24 30 0 0( 43, 171 70 0 0 1 00 0 C 00000 0 18 0 -78 18 2 Se 24 30 0 O( 78, 17) 40 0 0 1 00 0 00C000 0 0 43 -18 0 2 Se 2. 4 30 0 O( 17, 18) 10 0 0 1 00 0 000000 19 68 O O 68 2 Se 2. 4 30 0 0( 19, 18) 20 0 0 1 O I O OOOOOO 68 0 17 0 0 2 Se 2. 4 30 0 0( 68, 18) 120 0 0 1 OO O OOOOOO O 17 19 0 0 25* 24 35 0 O( 18, 19) 20 0 0 1 00 0 000000 0 21 0 0 0 2.5* 24 30 0 O( 21, 19) 155 0 0 2 01 0 000000 0 18 O O 0 2. S e 24 60 0 0( 21, 20) 10 0 O 1 00 0 COOOOO O 116 0 0 0 2. S o 2. 4 35 0 0( 116, 20) 20 0 0 1 00 0 000000 0 21 O O El 2 5* 24 3S C 0( 20, 215 10 0 0 1 00 C OOOOOO 22 125 19 C 0 2 Se 24 35 0 O( 22, 211 25 0 0 1 0 1 0 000000 12S 19 20 0 0 2 Se 2. 4 30 0 0( 125, 21) 140 0 0 1 00 0 000030 19 20 22 0 20 2 5+ 2. 4 35 0 O( 19, El) 155 0 0 2 C 1 0 0 0 0 0 0 C- 20 22 125 0 0 1 Se 2. O 60 0 O( 21, 22) 25 O O I J0 0 300000 0 23 0 0 0 2 5* 2. 4 30 0 0( 23, 22) BS O O 2 O I O OOOOOO O 21 O O O 2 Se 20 60 0 0( 22, 23) 85 0 0 2 OI O OOOOOO U O O 113 0 2 5* 20 60 0 0(8013, 23) 0 0 0 2 0 1 O OOOOOO O 22 0 113 0 2 Se 2. 0 0 0 0( 113, 23) 30 0 0 2 00 0 0 1 0000 0 22 0 0 0 2 Se 20 60 0 0( 17, 43) 70 0 0 1 1 0 0 000000 0 0 44 0 0 2. S* 2. 4 30 0 C( 44, 43) 45 0 0 1 00 0 000000 17 0 0 0 0 2. 5 * 24 35 0 O( 43, 443 45 O O 1 00 0 000000 0 45 78 0 0 2 5* 24 35 0 0( 4 b, 44) 35 0 0 1 00 0 000000 78 43 0 0 43 2. 5 + 2. 4 35 0 0( 70, 44) 90 0 0 1 00 0 C00000 43 0 45 0 0 2 5+ 2. 4 30 0 O( 44 45) 35 0 0 1 OO O OOOOOO O 46 116 0 0 2. 5 * 2. 4 35 0 0t 46, 45) 85 0 0 1 00 0 000000 116 44 0 0 44 2 Se 24 35 0 0( 116. 45) 120 0 0 1 OO O OOOOOO 44 0 46 0 0 2. 5 * 2. 4 30 0 0( 45, 46) 85 0 0 I OO O OOC 000 0 47 93 0 0 2 Se 24 35 0 0i ( 47, 46) 200 0 0 1 00 0 000000 93 45 0 0 45 2. Se 24 40 0 0( 93, 46) 10 0 0 1 00 0 000000 45 0 47 0 0 2. S e 24 40 0 0 4( 46, 47) 200 0 0 1 1 0 0 000000 0 0 0 -114 0 2. 5 * 24 40 0 0( 48, 47) 20 0 0 1 1 O O OOOOOO O 46 0 -114 0 2. S * 2. 4 40 0 O( 114, 47) 30 0 0 1 00 0 000000 0 0 0 -46 0 2. 5 * 2. 0 50 0 C(8012, 48) 0 0 0 1 00 0 000000 0 47 0 0 0 2. 5 * 24 0 0 0(8011, 48) 0 0 0 1 00 0 000000 0 0 47 0 0 2. 5 * 24 0 0 O( 18, 68) 120 0 0 1 OO O OOOOOO 79 69 0 -80 69 2 Se 2. 4 35 O O( 69, 68) 35 0 0 1 OO O COOOOO O IB 80 -79 0 2 5* 24 40 0 0( 79, 68) 50 0 0 I OO O OOOOOO 80 0 18 -69 0 2 5+ 24 35 0 0( 80, 68) 65 0 0 1 00 0 000000 69 0 79 18 0 2 5+ 24 40 0 O( 68, 69) 35 0 0 1 OO O OOOOOO O 71 0 0 0 2 S* 24 40 0 0t 71, 69) F75 0 0 1 00 0 0 0 0 0 0.0 0 68 O O 68 2. 5 + 24 45 0 0 &( 69, 71) 275 0 0 1 OO O OOOOOO O 72 73 0 0 2. 5 * 24 45 0 0( 72, 71) 130 0 0 1 00 0 000000 73 69 0 0 69 2 5+ 24 40 0 C( 73, 71) 230 0 0 1 00 0 000000 69 O 72 0 0 2. S * 30 37 O C( 71, 72) 130 0 O 1 00 0 000000 77 0 73 0 0 2. 5 * 24 40 0 0( 73, 72) 140 0 0 1 00 0 000000 71 77 0 0 77 2. S * 24 40 0 O( 77, 72) 145 0 0 1 00 0 000000 0 73 71 0 0 2 Se 24 40 0 0( 71, 73) 230 0 0 1 00 0 000000 72 74 0 0 74 ? 5* 3. 0 37 0 O( 72, 73) 140 0 0 1 OO O OOOOC0 0 74 71 0 0 2. 5 * 2. 4 40 0 0( 74, 73) 60 0 0 1 00 0 000000 0 71 0 72 0 2 5+ 2. 4 30 0 0( 73, 74) 00 0 0 1 00 0 000000 76 8009 O O O 2 Se 24 30 0 0( 76, 74) 135 0 0 1 00 0 000000 8004 0 73 0 0 2 Se 2. 0 50 0 0. 74, 76) 135 0 0 1 00 0 000000 0 77 0 0 0 2 5+ 2. 0 50 0 0( 77, 76) 145 0 0 1 00 0 000000 0 74 0 0 0 2. 55 2. 0 50 0 0( 72, 77) 143 0 0 1 OO O OOOOOO 83 0 76 0 0 2. S* 24 40 0 0( 76, 77) 145 0 0 1 00 0 000000 72 83 0 0 83 2. 5 * 2. 0 50 0 0( 83, 77) 55 0 0 1 00 0 000000 0 76 72 0 0 2. S * 2O SO O O( 44, 70) 90 0 0 1 00 0 000000 128 79 17 0 79 2 5+ 2. 4 30 0 C( 79, 78) 70 0 0 1 00 0 000000 17 44 128 0 44 U. 5 + 2. 4 40 0 0( 128, 70) 150 0 0 1 00 0 000000 79 17 44 0 17 2 Se 3. 6 30 0 C( 17, 78) 40 0 0 1 00 0 000000 44 128 79 0 128 2 Se 24 30 0 0( 68, 79) SO O O I OO O OOOOOO 78 0 80 0 0 2. Se 2. 4 JS O O( 78, 79) 70 0 0 1 00 0 000000 0 80 68 0 0 2. 5 * 24 40 0 C( 00, 79) 100 0 0 1 00 0 000000 68 79 0 0 78 2. Se 24 40 0 O( 6B, 80) 65 0 0 1 00 0 000000 79 0 81 O O 2. S e 2. 4 40 0 0( 79, 80) 100 C 0 1 OO O OOOOOO O 81 68 0 0 2. 5 * 24 40 0 0( 81, 80) 10 0 0 1 OO O OOOOOO 68 79 0 0 79 2. S * 24 40 0 O( 80, 81) 10 0 0 1 00 0 000000 0 85 82 0 0 2. 5 + 2. 4 40 0 0( 82, 81) 250 0 C 1 OO O OOC 000 80 0 85 0 0 2. S * 24 40 0 0( OS, 81) 225 0 0 1 00 0 000000 82 00 0 0 80 2 Se 24 45 0 C( 81, 82) 250 0 0 1 00 0 000VOC 0 63 O O O 2. S* 2. 4 40 0 O( B3, 82) DSO O O 1 00 0 0000C0 0 el 0 0 0 2. S* 24 4S 0 0( 77, 03) 55 0 0 1 00 0 C00000 82 84 0 0 84 2. S * 2. 0 50 0 0( 82, 83) 250 0 0 1 OO O OOOOC0 84 0 77 0 0 2. S* 2. 4 45 0 O( 84, 83) 183 0 0 1 OO O OOOOOO O 77 82 0 0 2. S * 2. 0 50 0 0( 83, 84) 185 0 0 1 00 0 000000 0 83 0 0 0 2 5* 2. 0 50 0 C( BB, 84) IDS O O I CO O OOOOOO O 83 0 0 0 2. S * 2. O SO O O( 81, 85) 220 0 0 OO O OOOOOO O 86 0 0 0 2. S * 2. 4 45 0 0
.

( 86, 85) 225 0 0 1 00 0 000000 0 el 0 0 0 2 Se 2. 4 45 0 C( 85, 86) 225 0 0 1 00 0 000000 0 87 0 0 0 2. S* 24 43 0 0( 87, 86) 225 0 0 1 00 0 000000 0 85 0 0 0 2. S * 24 53 0 O( 86, 87) 225 0 O 1 OO O OOOOOO 131 88 0 0 88 2. 5 * 24 SO O O( 88. 871 80 0 0 1 00 0 000000 0 86 131 O O 2 Se 2. 4 30 0 0
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DYNEV LINKS (CONT,)

LOST 0 DIS FREE
FM1 LENOTH FKT

L ENET H FECT FULL LANES LANE CHAN DESTINATION NODES OPP. TIME HDWY. SPD R f DR PED l

LINK NI+100 L R LANES LR CRD I 234 56 LEFT THRU RGHT DIAO NODE SEC EEC MPH CODE CODE I

( 13 A . 87) 140 0 0 1 00 0 000000 88 O 86 0 0 2 Se 30 35 0 0 )

( E4, 88) ' 185 0 0 1 00 0 000000 87 0 89 0 0 2. ! * 2. 0 50 0 0

( 87, 88) 80 0 0 1 00 0 000000 0 89 84 0 0 2. 5+ 24 30 0 0 {

( E9, Bel 160 0 0 1 00 0 000000 84 87 0 0 87 2. 5 * 2. 0 50 0 0
f

( 80. 89) 160 0 0 1 00 0 0 0 0 0 0,0 0 8010 0 0 0 2. 5 * 20 50 0 0

( 128. 90) 150 0 0 1 OO O OOOOOO O 129 0 0 0 2. 5 * 3. 6 30 0 0 )

( 129, 90) 150 0 0 1 00 0 000000 0 120 0 0 0 2 Se 30 35 0 0 '

( 129, 91) 150 0 0 1 OO O OOOOOO O 130 0 0 0 2. 5* 3. 0 35 0 0

( 130. 91) 150 0 0 1 OO O OOOOOO O 129 0 0 0 2 Se 3. 0 35 0 C

( 131, 92) 140 0 0 1 00 0 000000 130 97 0 0 97 2. 5 * 3. 0 35 0 C

( 130. 92) 150 0 0 1 00 0 000000 97 0 131 0 0 2. 5 + 30 35 0 0

( 97, 92) 55 0 0 1 00 0 000000 0 131 IJO O O 2. 5+ 30 40 0 0

( 46. 93) to O O 1 OO O OOOOOO O 98 116 0 0 2. 5* 2. 4 40 0 0

.( 98. 93) 130 0 0 1 00 0 000000 116 46 0 0 46 2. 5 + 24 40 0 C

( 116, 93) 80 0 0 1 00 0 000000 46 0 98 0 0 2. 5 + 2. 4 35 0 0

( 125, 94) 140 0 0 1 00 0 000000 101 95 O O 95 2 5+ 2. 4 35 0 0

( 95. 94) 100 0 0 1 OO O COOOOO O 125 101 0 0 2. 5* 2. 4 35 0 0

( 101. 94) 195 0 0 1 00 0 000000 95 0 125 0 0 2 5+ 24 35 0 0

( '4. 95) ICO O C 1 00 0 000000 0 0 96 0 0 2 5* 2. 4 35 0 0

( 9o, 95) 180 0 0 1 00 0 000000 94 0 0 0 0 2. 5 e 2. 4 40 0 0

( 95, 96) 130 0 0 1 00 0 000000 132 0 0 0 0 2 Se 2, 4 40 0 0

| ( 132, 96) 1 50 0 0 1 00 0 000000 0 0 95 0 0 2 5* 3. 0 40 0 0

| t 92, 97) 55 0 0 1 00 0 000000 132 0 0 0 0 2 5+ 30 40 0 0

| ( 132, 97) 150 0 0 1 OO O OOOOOO O O 92 0 0 2. 5+ 3. 0 40 0 0

( 93, 90) 130 0 0 1 00 0 000000 0 100 0 0 0 2 5+ 24 40 0 O

( 100, 98) 15 O O 1 OO O OOOOOO O 93 0 0 0 2 5+ 24 30 0 O'

( 100, 99) 15 0 0 1 00 0 000000 0 101 O O O 2 Se 2. 4 30 0 C

( 101, 99) 105 0 0 1 OO O OOOOOO O 100 0 0 0 2 Se 30 30 0 0

( 98, 100) I5 0 0 1 00 0 000000 114 99 113 0 0 2 5+ 24 30 0 C

( 99, 100) IS 0 0 1 00 0 000000 113 98 114 0 0 2. 5 e 2. 4 30 0 0

( 113, 1001 60 0 0 1 01 O OOOOOO 98 114 99 0 0 2 5+ 2. 0 60 0 C

( 114, 200) 75 0 0 1 01 O OOOOOO 99 113 93 0 0 2. 5 + 2. 0 60 0 0

( 94, 101) 195 0 0 1 00 0 000000 99 O O O O 2 Se 2. 4 35 0 0

( 99, 101) 105 0 0 1 OO O OOOOOO O O 94 0 0 2. 5 * 30 30 0 0

( 23, 113) 30 0 0 2 00 0 000000 0 100 0 0 0 2. 5 + 2. 0 60 0 0

( 100, 113) 60 0 0 1 OO O OOOOOO 3 23 0 0 0 2. S e 2. 0 60 0 C

( 47. Ile) 30 0 0 2 00 0 000000 0 100 0 0 0 2. 5* 2. 0 50 0 0

( 100, 114) 75 0 0 1 00 0 000000 0 47 0 0 0 2 5* 20 60 0 0

( 20, 116) 20 0 0 1 00 0 000000 0 45 93 0 0 2 5+ 24 35 0 0

4 45, 116) 120 0 0 1 00 0 000000 93 20 0 0 20 2. 5+ 24 30 0 0
'

( 93, 116) RO O O I OO O OOOOOO 20 0 45 O O 2 5* 24 35 0 0

( 21. 125) 140 0 0 1 OO O OOOOOO O 94 0 0 0 2. 5+ 2. 4 35 0 0

( 94. 125) 140 0 0 1 00 0 000000 0 21 0 0 0 2. 5+ 2. 4 35 0 0

( 78, 129) 150 0 0 1 00 0 000000 0 90 0 0 0 2 5e 3. 6 30 0 0

( 90, 128) 150 0 C 1 00 0 000000 0 78 0 0 0 2 Se 3. 6 30 0 0

( 90, 129) 150 0 0 1 00 0 000000 0 93 O O O 2, 5+ 30 35 0 O

( 91, 129) 150 0 0 1 00 0 000000 0 90 0 0 0 2 Se 3. 0 35 0 0'

( 91, 130) 150 0 0 1 00 0 000000 0 92 O O O 2. 5 * 30 35 O O
i

( 92, 130) 150 0 0 1 00 0 000000 0 91 0 0 0 2. 5 * 30 35 0 0i

(
| t 92, 131) 140 0 0 1 00 0 000000 0 87 0 0 0 2. 5 * 30 35 0 0

|
t 87, 131) 140 0 0 1 00 0 000000 0 92 0 0 0 2. 5 * 3. 0 35 0 0

( 96. 132) 150 0 0 1 00 0 00000C 0 97 0 0 0 2 Se 30 40 0 0

( 97, 132) 150 0 0 1 00 0 000000 0 96 0 0 0 2 Se 30 40 0 O
|
,

|

INDICATES DEFAVLT VALUES WE*E SPECIFIED*

|
|

l

LANE CHANNEL 12ATION RTOR PEDESTRIAN

CODES CODES CODES

O UN9ESTRICTED 0 RTOR PERMITTED 0 NO PEDESTRI ANS

1 LEFT TURNS ONLY 1 RTOR PROHIBITED 1 LIGHT
2 MODERATE2 DVSES ONLY 3 HEAVY3 CLOSED

4 RIGHT TURNS ONLY
5 CAR = POOLS
6 CAR - POOLS + QUSES

|
|

I

i
|

I

|
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Tutm MSTPCNT PETICENTM.E$ TURN MOVEMENT POSSIBLE CAPACITY REOUCTIONLINK LEFT huDUGH RIGHT DIA00NAL EEFT THROUGH RIGHT DIAGONAL (PER0ENT)( tro l 3. 23: 0 0 0 100 NO YES NO YES O(8012, 40) 0 800 0 0 NO YES NO NO O(0011. 48) O C 100 0 NO NO YES NO O(' 23, 22) 0 IOC 0 0 NO YliS NO NO O( 48. 47) O 63 0 37 NO YES NO YES O( 23 113) O 100 0 0 NO YES NO NO O( - 4 7. 114) O 100 O O NO YES NO NO O( 22. 21) I 98 1 0 YES -YES YES NO O( 47, 46) 14 Se O O YES YES NO NO O( 44, 93) 0' 73 27 0 NO YES YES NO O( 93. 98) 0 100 0 0 NO YES NO NO O( 93. 100) 12 22 66 0 YES YES YES NO O( 113, 100) O 49 St C YES YES YES NO O( 114. 100) 54 46 O O YES YES YES NO O( 100. 113) 0 100 0 0 -NO YES NO pt.f O( 100, 114) 0 100 0 0 NO ' YES NO NO O( 93, 116) 63 0 37 0 YES NO YES NO O( 113, 23) 0 100 0 0 NO YES NO NO O.( 46. 45) 23 77 0 0 YES YES NO NO O( 114. 47) 0 0 0 100 NO NO NO YES 0( 100. 995 0 100 0 0 NO YES NO NO O( 21. 19) 0 100 0 0 NO YES NO NO O
i

( 99. 101) 0 0 100 O NO NO YES NO O( 45, 116) S 95 0 0 YES YES NO NO O( 19. 18) 66 0 34 0 YES NO YES NO O( 116, 20) 0 100 0 0 NO YES NO NO O( 116. 936 St O 49 0 YES NO YES NO- 0( 101, 94) 4 0 96 0 YES NO YES NO O '1( 20, 21) O 3 97 0 YES YES YES NO O( 43. 44) 81 19 0 0 YES YES NO NO O( 21. 125) 0 100 0 0 NO YE S NO. NO O( 44. 78) O PB 12 O YES YES YES NO O( 78. 79) O 79 21 O NO YES YES NO O( 79. 80) 0 91 9 0 NO YES YES NO O( 80. BI) 0 93 7 0 NO YES YES NO O( 83. 82) 0 103 0 0 NO YES NO NO O( e2, 83) 42 0 58 0 YES NO YES NO O( St. BS) 0 100 O O NO YE.S NO NO O( SS, 86) O 100 0 0 NO YES NO NO O( 86. 87) 0 100 0 0 YES YES NO NO O( 87. 88) O 74 26 0 NO YES YES NO O( S8. 89) 0 100 0 0 P43 YES NO NO O( 123, 94) 0 100 0 0 YES YES NO NO O( 94. 95) 0 0 100 0 No NO YES NO O i

1

( 95, 96) 100 O O O YES NO NO NO O( 44, 43) 100 O O O YES NO NO NO O
,( 94, 101) 100 0 0 0 YES NO NO . NO O( 87 131) 0 100 0 0 NO YES NO NO O( 96, 132) 0 100 0 0 NO YCS NO NO O( 43, 17) O 73 0 27 NO YES NO YES O( 88. 84) 0 100 0 0 NO YES NO NO O( 79. 68) 8 0 24 68 YES NO YES YES O( SC, 68) 97 0 3 0 YES NO YES YES O( 131. 92) 0 100 0 0 YES YES NO NO O( 92, 97) 100 0 0 0 YES NO NO NO O( 132, 97) 0 0 100 0 NO NO YES NO O( 101, 99) O 100 O O e40 YES NO NO O( 99. 100) 31 19 50 0 YES YES YES NO O( 17. 10) 43 $7 0 0 YES MS No NO 0( 92, 1301 O 100 O O NO VES NO NO O( 97, 1321 0 103 0 0 No YES NO NO O( 68, 79) 3 0 97 0 YES NO YES NO O( 6S. 80) O O 100 0 YES NO YES NO O( 18, 68) O 74 0 26 YES YES NO YES OI ( 84 83) 0 100 0 0 NO YES YES NO O( 60, 69) 0 100 0 0 NO YES NO NO O( 69. 71) 0 86 14 0 NO VES YES NO O( 130, 91) 0 100 0 0 NO YES NO NO O( 97. 92) 0 37 63 0 NO YES YES NO O( 71. 72) 7 0 93 0 YES NO YES NO O4 132, 96) 0 0 ICO O NO NO YES NO O( 100, 90) O 100 0 0 NO YES NO NO O( 83, 77) O 99 1 O NO YES YES NO O( 77. 72) O O 100 0 NO YES YES NO O( 18. 19) 0 100 0 0 NO YES NO NO O( 91. 129) O 100 0 0 NO YES NO NO O( 92. 1313 0 160 0 0 NO YES NO NO O( 71. 73) 32 ce 0 0 YES YES NO NO O( 72, 73) O 99 3 0 NO YES YES NO O( 17. 78) 39 5 S6 0 YES YES YES NO O( 131, 97) 70 0 30 0 YES No YES NO O( 129, 90) 0 100 0 0 NO YES - NO NO O( 77 76) O 100 0 0 NO YLS NO NO O( 93, 93) 10 90 0 0 YES YES NO NO O( 72, 71) 0 100 0 0 YEE YES NO NO O( 96. 95) 100 0 0 C YES NO NO NO O( 83. 82) O 100 O O NO YES NO NO O
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( 73, 72) 21 79 0 0 YES YES NO NO O

( 19, 21) 43 55 2 O YES YES YES NO O

( 93, 46) 79 0 21 O YES NO YES NO O

( 21, 22) O 100 0 0 NO YES NO NO O

( 22, 23) O O O 100 NO NO NO YES O

( 78, 128) 0 100 0 0 NO YES NO NO O

( 90, 128) 0 100 0 0 NO YES NO NO O

( 128, 78) 40 41 19 0 YES YES YES NO O

( 73, 74) 7 93 O O YES YES NO NO O

( 76, 74) 90 0 10 0 YES NO YES NO O

( 74, 76) 0 100 0 0 NO YES NO NO O

( 95, 94) 0 100 0 0 NO YES YES NO O

( 71, 69) 0 100 0 0 NO YES NO NO O

( 72, 77) 39 0 61 O YES NO YES NO O

( 76, 77) 0 100 0 0 YES YES NO NO O

( 77, 83) 56 44 0 0 YES YES NO NO 0

( 128, 90) 0 100 0 0 NO YES NO NO O

( 69, 68) O O 40 60 NO YES YES YES O

( 74, 73) O O O 200 NO YES NO YES O

( 68, 18) O 93 7 0 NO YES YES NO O

( 78. 17) O O 35 65 NO NO YES YES O

( 94, 125) 0 100 0 0 NO YES NO NO O

( 90, 129) 0 100 0 0 NO YES NO NO O

( 83, 84) 0 100 0 0 NO YES NO NO O

( 82, 81) O O 100 0 YES NO YES NO O

( 18, 17) O 95 0 5 NO YES NO YES O

( 125, 21) 96 3 1 O YES YES YES NO O

( 73, 71) 100 0 0 0 YES NO YES NO O

( 129, 91) 0 100 0 0 NO YES NO NO O

( 17, 43) O O 100 0 NO NO YES NO O

( 21, 20) 0 100 0 0 NO YES NO NO O

( 84, P3) 32 0 63 0 YES NO YES NO O

( 91, 130) O IOC O O NO YES NO NO O

( 43 44) 0 17 03 0 NO YES YES NO O

( 44, 45) O 4 96 O NO YES YES NO O

( 130, 92) 59 0 41 O YES NO YES NO O

( 45, 46) O O 100 0 NO YES )ES NO O

( 20, 116) O 33 67 O NO YES YES NO O

( 116, 45) 72 0 20 0 YES NO YES NO O

( 46, 47) O O O 100 NO NO NO YES O

( 78, 44) 12 0 88 0 YES NO YES NO O

( 81, 80) 46 54 0 0 YES YES NO NO O

( BO, 79) 03 17 0 0 YES YES NO NO O

( 85, 81) li 99 0 0 YES YES NO NO O

( 79, 78) 61 39 O O YES YES YES NO O

( 88, 87) O 80 20 0 NO YES YES NO O

( 87, 86) O 100 0 0 NO YES NO NO O

( 86. 85) 0 100 0 0 NO YES NO NO O

( 89, 88) 100 0 0 0 YES YES NO NO O
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SPECIFIED FIXED-TIME SIGNAL CCNTROL, AND SIGN CCNTROL. CODES

NODE 17 IS UNDER SIGN CONTROL

INTERVAL DURATION +-
- = = - - - - * - - - - - - AP P R OA C HE S - - - - - - - - - - - - - - - +

NUM3ER (SEC) (PCT) ( 18, 17) ( 43. 17) ( 70. 17)
3 0 100 1 1 O

NODE 18
OFFSET C SEC CYCLE LENGTH 75 8EC

INTERVAL DURATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NVMDER (SEC) (PCT) ( 17, 18) ( 19. 18) ( 68, 18)

1 40 53 1 2 1
2 35 46 2 1 2

NODE 19 IS VNDER SIGN CONTROL

INTERVAL DURATION +- - - - - - - - - - - - - - - AFPROACHES - - = = - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 18. 19) ( 21, 19)

1 0 100 1 1

NODE 20 IS VNDER SIGN CONTROL

INTERVAL DURATION +* - - - - - - - - - - - - - - AP P R O A C HE S - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 21, 20) ( 116, 20)

1 0 1 00 1 1

NOCE 21 IS UNDER SIGN CONTROL

INTERVAL IURATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - = = - - - - +
NUMBER (SEC) (PCT) ( 20. 21) ( 22, 21) ( 125. 21) ( 19. 21)

1 0 100 1 0 1 1

NODE 22 IS UNDER SIGN CONTROL

INTERVAL DL A AT I ON +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 23, 22) ( 23, 22)

1 0 100 1 1

*
NCDE 23 IS UNDCR S!CN CONTROL

INTERVAL DURATION += - - - - - - - - = = = - - - APPROACHES - - - - - - - - - - - - - - - +
NVMBER (SFC) (PCT) ( 22, 23) (3013. 23) ( 113, 23)

1 0 300 1 1 1

NODE 43 IS'VNDER SIGN CONTROL

INTERVAL DURATION +- - - - - - - - - - - - - - = AP P R OA C HE S - - - - - - - - - - - - - - - +
NUMDER (SEC) (PCT) ( 17, 43) ( 44, 43)

1 0 100 0 1

NOCE 44 IS UNDER SIGN CONTROL

IN1ERVAL DURATION +- - - - - - - = = - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) 43. 44) ( 45, 44) ( 78, 44)-

1 0 100 1 1 O

NODE 45 IS UNDER SIGN CONTROL
IN1ERVAL DURATION *=

- - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +NVMBER (SCC) (PCTl ( 44, 451 ( 46, 45) ( 116, 45)
1 0 100 3 1 O

NODE 46 IS UNDER SIGN CONTROL )
IN1ERVAL DURATION +-

- - - - = = = - - - - - - - APPROACHES - - - - - - - - - - - - - - - +NVMBER (SEC) (PCT) ( 43. 46) ( 47, 46) ( 93, 46)
1 0 100 1 1 O

NODE 47 IS UNDER SIGN CONTROL

IN1ERVAL DURATION +-
- - - - - - = = = = - - - - AP P R O A C HE S - - - - - - - - - - - - - - - +NUMBER (SLC) (PCT) ( 46, 47) ( 48, 47) ( 114, 47)

1 0 100 1 1 O

NODE 48 IS UNDER SIGN CONTROL
IINTERVAL DURATION +- - - - - - - - - - - - - - - A P P R O AC HE S - - - - - - - - - - - - - - - +

NUMBER (CEC) (PCT) (8011. 40) (8012, 40)
1 0 100 0 1

NODE 68 IS UNDER SIGN CONTROL

IN1ERVAL DURATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (CEC) (PCTI ( 18, 68) ( 69, 60) ( 79, 68) ( DO, 68)

1 0 100 1 1 O O

A8
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NODE 69 IS UNDER O!GN CDMTROL

- - - - - - - - - - - - - - APPKOACHES - - - - - - - - - - - - - - - +INTERVAL DURATION +-

NUMBER (SEC) (PCT) ( 68. 69) ( 71 69)

1 0 100 1 1

NODE 71 IS UNDER SIGN CONTROL

- - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - +
INTERVAL DUR AT ION +-

NUMBER '(SEC) (PCT) ( 69. 71) ( 72. 71) ( 73, 71)

1 0 100 1 1 O

NODE 72 IS UNCCR SIGN CONTROL

- - - - - - - - - - - - - - A P P R DA C HE 9 - - - - - - - - - - - - - - - +INTERVAL DURATION +=

NUMBER (SEC) (PCT) ( 71, 72) ( 73, 72) ( 77, 72)

1 0 100 1 O O

NODE 73 IS, UNDER SIGN CONTROL

- - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +INTERVAL DURAT!DN +-

NUMBER (EEC) (PCT) ( 71, 73) ( 72. 73) ( 74. 73)

1 0 100 0 1 O

NODE 74
CYCLE LENGTH 7S SEC

OFFSET O SEC

= = = = = = = = - - - - - - AP P R DA C HES - - - - - - - - - - - - - - - +
INT ERV AL DURATION +-

NUMBER (SEC) (PCT) ( 73. 74) ( 76. 74)
1 30 40 2 1

2 45 60 1 7

NODE 76 1S UNDER SIGN CONTROL
!

- - - - - - - - - - - APPROACHES - - - - - - - - - - - - - +

l I N1 E RvAL DURAiroN --

NVMDER (SEC) (PCT) ( 74, 76) ( 77, 76)

1 0 100 1 1

NODE 77 IS UNDER SIGN CONTROL

- - - - - - = = - - - = = APPROACHES - - - - - - - - - - -
- - - +

INTERVAL DUR AT ION +-

NUMBER ( SE C ) (PCT) ( 72, 77) ( 76. 77) ( 83, 77)

1 0 100 0 1 1

NODE 78 IS UNDER SIGN CONTROL

- - - - - - - - - - - - - APPROACHES - - - - - - - - - - .- - - - +
INT ERVAL DURATION +-

NVMBER (EEC) (PCT) ( 44, 78) ( 79. 78) ( 128, 78) ( 17, 78)
O

1 0 100 1 1 O *

NODE 79 1B UNDER SIGN CONTROL

= = = = - - - - = = = = - - APPROACHES - - - - - - - - - - - - - - - +
IN1ERVAL DUR AI1DN +=

NUMBER (SEC) (PCT) ( 68, 79) ( 78, 79) ( 80. 79)

1 0 100 0 1 1

NODE 80 IS UNDER SIGN CONTROL

= = = - - - - - - - - - - - AP P R O A C HE S - - - - - - - - - - - - - - - +
IN1 ERV AL DURATION +-

NUMDER (SEC) (PCT) ( 68. 80) ( 79, 80) ( 81, 80)

1 0 100 0 1 1

NODE 01 IS UNDER SIGN CONTROL

- - - - - - - - - - - - - - A P P R DA C H E S - - - - - - = = = = = = - - - +
IN1ERVAL DURAT!ON +-

NUMEER (SEC) (PCT) ( 80, 81) ( 82, 81) ( BS. 81)

1 0 100 1 0 1

NODE 82 IS UNDER SIGN CONTROL

- - - - - - - - - - - - - - AP P R DA C HE S - - - - - - - - - - - - - - - +INTERVAL DURATION +-

NUMBER (SEC) (PCT) ( 81. 82) ( 83, 82)
1 0 100 1 1

NODE 83 IS UNDER SIGN CONTRO-

- - - - - - - - - - - - - - APPROAFHES - - = = - - - - - = = * - - - +INTERVAL DURATION +-

NU"DCR (SEC) (PCT) ( 77. 83) ( g2, r,7 ) ( 84. V3)

1 0 100 1 0, 1

NODE 84 IS UNDER S!CN CONTP.4

- - - - - - - - - - - - - AP P R OA C HE S - = = = = = - - - - - - - - - +
INTERVAL DURAT]QN +-

NUMBER (SEC) (PCT) ( 63, 84) ( 88. 84)

1 0 100 1 1

NODE 85 IS UNDER SIGN CONTROL

INTERVAL DUR AT !ON +- ------------ = AP P R DA C HE S - - - - - - - - - - - - - - - +
NUMBER (SEC)' (PCT) ( 81. 85) ( 86, 85)

1 0 100 1 1

A.9
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NODC 06 IS UNDER S!CN CONTROL

INTERVAL DURATION +- -------
- - - - - - - APPROACHES - - - - - - - - - - - - - - - oNUMBEk (SEC) (PCT) ( 05. 86) ( 87. 86)

1 0 100 1 1

NODE 87 IS UNDER SIGN CONTROL

INTERVAL DURATION +- - - - - - - - - * - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 86. 87) ( SD, 87) ( 131, 87)

1 O 200 1 1 O

NODE 89 IS UNDER SIGN CONTROL

INTERVAL DURATION += = - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMCER (SEC) (PCT) ( 84, 88) ( B7, 88) ( 89, 88)

1 0 100 0 1 1

NODE 09 IS UNDER SIGN CONTROL

INTERVAL DURATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMDER (SEC) (PCT) ( 80. 89)

1 0 100 1

NODE 90 IS UNDER SIGN CONTROL

INTERVAL DURATION +- - - - - - - .- - - - - - - APPROACHES - - - - = = - - - - - - - - - ,
NUMDER (SEC) (PCT) ( 120. 90) ( 129, 903

'
1 0 100 3 1

NODE 91 IS UNDER SIGN CONTROL

INTERVAL DURATION +- = = = - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NVMBER (SEC) (PCT) ( 129, 91) ( 130. 91)

1 0 100 1 i

NCDE 92 IS UNDER S]CN CONTROL

INTERVAL DURATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (SFC) (PCT) ( 131, 92) ( 130, 92) ( 97, 92)

1 0 100 1 0 1

NODE 93 IS UNDER SIGN CONTROL

INTERV AL DURATION +- - - - - - - - - - - - - - - A P P R O A C HE S - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 46, 93) ( 99. 93) ( 116, 93)

1 O 100 1 1 O

NODE 94 IS UNDER SIGN CONTROL

INTERVAL DURATION +- -===-- - = = - - = = AP P R O AC HE S - - - - - ' - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 123, 94) ( 95, 94) ( 103, 94)

1 0 100 1 1 O

NODE 5 16 JNDER SIGN CONTROL

INTERVAL DURATION +- - - - - - - - - = = - - - AP P R OA C HE S - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 94, 95) t 96. 95)

1 0 100 1 O

NODE 96 IS UNDER $1CN CONTROL

- - - - - - - - - APPROACMES - - - - - - - - - - - - - - - +INTERVAL DURATION +- -----

NUMDER (SfC) (FCT) ( 95. 961 ( 102. 96)

1 0 100 1 1

NODE 97 IS UNDER SIGN CONTROL

- - - - - - - - - AP P R OA C HES - - = * - - - = = - - - * = - +INTERVAL DURAT!CN *- -----

NUMDER (SEC) (PCT) ( 92. 97) ( 132, 97)
1 0 100 1 1

NODE 98 IS UNDER SIGN CONTROL

- - - - - - AP P R OAC HES - - - - - - - - - - - - - - - +INT ERV AL DURATION +- --------

NVMBER (SEC) (PCT) ( 93, 98) ( 100, 96)
! O 100 1 1

NODE 99 IS VNDER SIGN CONTROL

IN1ERVAL DURATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBUt (SEC) (PCT) ( 100. 99) ( 101, 99)

! O 100 1 1

NCDE 100 IS UNDER StGN CONTROu

INTERVAL DURATION +- - - - - = = - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NVM0EN (Etc) (PCT) ( 90. 100) ( 99, 100) ( 113. 100) ( 114, 100)

1 0 300 1 1 O O
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NODE - 101 IS UNDER SIGN CONTROL

INTERVAL DURATION o- - - - - - - = = = - - - - - APPROACHES - - - - - - - - - - - - - - - o
NUMBER (SFC) (PCT) ( 94. 101) ( 99. 101)

1 0 100 1 1

NODE 113 IS UNDER SIGN CDNTROL

INTERVAL DURATION + - - - - - - - - - - - - - - - APPRDACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 23, 113) ( 100. 113)

1 0 100 1 1

NODE 114 IS UNDER SIGN CONTRDL

INTERV AL DURATION +- - = = - - - - - - - - - - - AP P R O A C HE S - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 47, 114) ( 100, 114)

1 0 100 1 l'

NODE 116 IS UNDER SIGN CONTRDL

IN1ERVAL DURAT!DN +- - - - - = = = - . - - - - - - AP P R DA C HE S - - - - - - - - - - - - - - - +
NUMBER (SFC) (PCT) ( 20. 116) ( 45. 116) ( 93. 116)

|
1 C 100 1- 1 O

NODE 125 IS UNCER SIGN CONTRDL

INTERVAL CURATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMDER (SEC) (PCT) ( 21. 125) ( 94. 1"5)

1 0 100 1 1

NODE 128 IS VNDER SIGN CONTROL

INTERVAL M* AT ION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMEEN (54C) (F OT) ( 90. 128) ( 70. 12S)

1 0 100 1 1

NCDE 129 IS UNDER SIGN CONTROL

INTERVAL DUlATION +- ---- - --- - - - - - - AP P R OAC HES - - - - - - - = = - - = = = - +
NUMDER (SEC) (PCT) ( 90. 129) ( 91. 129)

1 0 100 1 1

NODE 130 IS UNDFR SIGN CONTROL

IN1EEVAL DURATION +- - - - - - - - - - - - - - - AP P R O A C H E S - - - - - - - - - - = = = = = +
NUMBER (SEC) (PCT) ( 91. 130) ( 92. 130)

1 0 100 1 1

NODE 131 IS UNDER STON CONTROL

IN1ERVAL DURATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMDER (SEC) (PCT) ( S7, 131) ( 92. 131)

1 0 100 1 1

NODE 132 IS UNDER SIGN CONTROL

INTERVAL DURAT1DN +- - - - - - - ,- - - - - - - APPROACHES - - - - - - - - - .- - - - - +
NUMBER (SEC) (PCT) ( 96, 132) ( 97 132)

1 0 100 1 1

INTERPRETATION OF SIGNAL CODES

O Y! ELD OR AMDER

1 GREEN

2 RED

3 RED WITH GREEN RIGHT ARROW

4 RED WITH GREEN LEFT ARROW

b STOP

6 RED WITH GREEN DIAGOdAL ARROW

7 NO TURNS-GREEN THRU ARROW

S RED WITH LEFT AND RIGHT GREEN ARROW

9 NO LEFT TURN-GREEN THRV AND RIGHT
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50v5 C E /GINK FLOW R ATES

CEt4TROID NvatER LINm SOURCE / SINK RATE (VEH/HR)

2310 4 101 94) 43
2011 4 94. 125) 12S
2012 ( 101. 99) 33
0013 ( 47. 46) 257
2014 ( 98. 93. 133
2015 ( 93. 1161 133
Dis ( 44 43) 639

2017 ( 44. 78) 296
2018 ( 46 45) 100
2019 ( 45. 116) 89
2020 ( 45. 44) 144

006 ( 95. 96) 323
2027 ( 96. 132) 323
2300 ( 78. 108) 125
2029 ( 91. 130) 143
2030 ( 84. 88) 61
2031 ( 81. 85) 255
2032 ( S2. 83) 240
2033 ( 43. 17) 222
2034 ( 78. 79) 111
2335 ( 79. 78) 111
2036 ( 68. 69) 277
C036 ( 69, 71) 318

ENTRY LINK VOLUMES

LINK FLOW RATE TRUCKS CAR POOLS
(VEH/ HOUR) (PERCENT) (PERCENT)

|

(8011. 48) 80 0 0 |
(0012. 40) 57 0 O
(8013, 231 1 O O

. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. ..... ..................s................................................................. I
1

Time PEFICD 2 - DYNCV DATA FOR SUDNETWORK 1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l

ENTRY LINK VCLUMC S

LINK FLOW RATE T FtVC E S CAR POOLS
(VEH/ HOUR) (PEr(CENT) (PERCENT)

(0011, 40) 100 0 0*

(0012 48) 1Es O O
(0013, 23) 1 O O

SOVRCE/ SINK FLOW RATES

CENTRO!D NW EER LINK E3VRCE/SINA RATE (VEH/HR)

2010 ( 101. 94) 97
Colt ( 94. 125) 50
2012 ( 101, 991 74
2013 ( 47, 46) 578
2014 ( 98 93) 300
20t5 ( 93 116) 300
2016 ( 44. 43) 1438
2017 ( 44. 78) 664
2010 ( 46. 45) 243
2719 ( 45. 186) 200
2020 ( 45. 44) 324
2006 ( 95, 96) 727
2021 ( 96. 132) 727
E028 8 '8. 128) 201
2029 s 91. 130) 322
2030 ( 84. 88) 137
1031 ( 81. SS) 574
2032 ( 82. 83) 540
2033 ( 43 17) 500
2034 ( 78. 79) 250
2035 ( 7 9. , 78) 250
2026 ( 60 69) 623
2008 ( 69. 71) 716

A.12
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esseseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenseseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeese
TIME PERIOD 3 - DYNEV DATA FOR SUBNETWORK 1 i

esseteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee t

ENTRY LINK VOLUMES

LINK FLOW RATE TRUCKS CAR POOLS
(VEH/ HOUR) (PERCENT) (PERCENT)

(8011 48) 360 0 0
(0012. 48) 256 0 0
(0013. 23) 1 0 0

SOURCE /S!NK FLOW RATES

CENTRO 1D NUMBER LINK SOURCE / SINK RATE (VEH/HR)

2010 ( 101. 94) 194
2011 ( 94, 125) 176
2012 ( 101. 99) 148
2013 ( 47. 46) !!S6
2014 ( 98. 93) 600
2015 ( 93. 116) 600
2016 ( 44. 43) 2876
2017 ( 44, 78) 1333
2018 ( 46. 45) 486
2019 ( 45. 116) 400
2020 ( 45. 44) 648
2006 ( 95, 96) 1454
2027 ( 96. 132) 1454
2028 ( 78. 128) 562
2029 ( 91. 130) 644
2030 ( 84. 88) 274
2031 ( 81. 85) 1148
2032 4 82. 83) 1080
2033 4 43. 17) 1000
2034 ( 78. 79) 500
2035 ( 79. 78) 500
2036 ( 68. 69) 1246
2038 ( 69e 71) 1432

seeeee e e e e.........+=
e e e e...e e.. .e e. ... e e e e e e e e e e e e e e e e e e e e e e ee e e e e e e e e ee e e e e e e e e e e e e e e...e e e e ee e e e....ee e e e e....e e...e ...

TIME PERIOD 4 - DYNEV DATA FOR SUSNETWORK 1

eeeeeeeeee........ee e e ee e.e.... ,e e...e e e ee e ee eee e eee e eee. s e e ee ee ee e e e.
...eee eee...eee eee e eee eeeee e eeeeeeee eeeeeeeeeeeeee e.

ENTRY LINK VOLUMES

LINK FLOW RATE TRUCKS CAR P00Lt.
(VEH/ HOUR) (PENCENT) (PERCENT)

(8011. 48) 180 0 0
(3012. 48) 128 0 0
(0013 23) 1 0 0

SOURCE /S!NK FLOW RATES

CENTRO 10 NVMDER LINK SOURCE / SINK RATE (VEH/HR)

2010 ( 101. 94) 97
2011 ( 94, 105) 88
2012 ( 101. 99) 74
2013 ( 47. 46) 578
2014 ( 98. 93) 300
2015 ( 93. 116) 300
2016 ( 44, 43) 1438
2317 ( 44. 78) 666
2018 ( 46, 45) 243
2019 ( 45. 116) 200
2020 ( 45. 44) 324
2006 ( 95 96) 727
2027 ( 96. 132) 727
2028 4 78. 128) 281
2029 ( 91. 13C) 322
2030 ( 84. 88) 137
2031 't 81. 85) 574
2032 ( 82. 83) 540
2033 ( 43. 17) 500
2034 ( 78. 79) 250
2035 ( 79. 78) 250
2036 ( 68. 69) 623
2038 ( 69. 71) 716

A.13
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seeeeeeeeeeeeeeeeeeeeeees, .&ee e eeeee eee eeeeeeeee eeee eeeeee....eeeeeeeeeeeeeeeeeeeeeee eeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeee,

TIME FERIOD 5 - DYNEV DATA FOR SUDNETWORK I

seeseseeeeeeeeeeeeeeeece..........ee.co.........eeeeeeeeeeeeee...eeeeeeeeeeeeeeeeeeeeeeeeeeeee,eeeeeeeeeeeeeeeeeeeeeeee. ...

ENTRY LINK VOLUMES

L'.NK FLOW RATE TRUCKS C AR POOLS
(VEH/ HOURI (PERCENT) (PERCENT)

( Do l l . 40) O O o(8012. 48) O O O
( 6V13, 23) O O O

SOURCE /S]NM FLOW RATES

CENTRO!D NUMDER LINK SOVRCE/ SINK RATE (VEH/HR)
'2010 ( 101, 94) 0

2018 ( 94, 125) 0
2312 ( 101. 991 0
2013 ( 47. 46) 0
2014 ( 98. 931 0
2015 ( 93. 1861 0
2016 4 44, 43) 0
2017 ( 44, 78) 0
2018 ( 46. 45) 0
2019 ( 45. 116) 0
2020 4 45, 44) 0
2326 ( 95. 96) 0
2027 ( 96. 1323 0
2028 ( 78, 128) 0
2029 ( 91, 130)' O
2030 ( 84, 881 0
2031 ( 81, 85) 0 ,

2032 ( 82, 83) 0
2033 ( 43. 17) 0
2034 ( 78. 79) 0
2033 ( 79, 78) 0
2036 ( 68. 69) 0
2038 ( 69. 713 0

a

,

A.14
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............................................................................

f 5 5 2 3 [Pd ? .Ei.l3.#_03..i..l!.!..I........................ .. ......................................

N.S l FAND0'4 NtP'BEC SEED

3M C'SA't0N ISEC) Cf Tire SEGICO 'O. I

ZC CLRAT! N TEE 01 CF T!PE DEolCD NO. 2

3M DW ATION (SEC) CF TIFE *E2fCD t.0. 3

JM DUFATICN (SEC) 7 TIFE FE91CD e40. 4

36X0 CODAT:CN (SEC) CF TIP'E #EstCO r4. 5

300 LE r.3T H OF A T!"E INTE8.A.. SECCNDS

12 MA I ! F.a INIfik ! ATICN TIME. f veer CF INTE*VALS

3 'At'SE A CF T !*'E INTER vA.S EET.EEN SUCCESSIVE ST ANTAA: CJT 8C 5

1 PERCE'4T OF HOLPLY FLCw CATEE Mik3 INITI ALICATIDre
tNO INITIALICAT!DN)

99 FENENT CF CApaCf TV t/4 E A CCN"E5TED CONDITIC'iS
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|

|

l

1
i

eeeeeee. .eeeeee se. ..~ i. . ~ , - --, .. ~~....< ,e e.+r nes. ......e e .e ..ee ee e e e e e ee ee e ee eee e ee e e ee ee e ee e e e e e e e e e e e e e s e n s e e ee e

T!MI 6rA!Cr D- Dihty OATA rCP CUDNCTWORK 1

eeeeeeeeeeeeeeeeeeee..&, s ....--=<e.
eee e.eeeeeeneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeese ,

l

SOURCE / SINK FLOW RATES
,

CiNTPCID NUMOER LIhm SOURCE / SINK RATE (VLH/HR)

2063 ( 4, 6) 0
20o4 ( 6. 85) 0
2066 ( 89, 36) 0
2067 ( 84 83) 0
2069 ( 41, 40) 0
2070 ( 39 40) 0
2071 ( 40. 39) 0
2072 ( 39 45) O i

2073 ( 38. 110) 0 ,

i2074 ( 110. 104) O !2075 ( 37. 35) 0
2016 (- 98. 107) 0
2C77 ( 111. 109) 0
2C78 ( 103, 107) 0
2C79 (- 99. 190) 0'
2080 ( 70. 189) 0
2081 ( 313, 23 0
PCG2 ( 315. 1) 0
2003 ( 88, 113)' O
2084 ( 108, 86) 0
2CES .t 88. 96) 0
2086 ( 96. 94) 0
20S7 ( 113, 86) 0
2?S8 ( 96, 169) 0
2099 ( 78. 77) 0
2091 ( 167. 101) 0
2093 ( 8. 5) J
2094 ( 317. 5) 0
2095 ( 316, 3) 0 )2097 ( 93, 96) 0
2C98 ( 93, 45) O i

)2099 ( 312, 263' 0
)2300 ( 321, 186) O

2101 ( 112. 157, 0
-

2104 ( 314. 13 0
2114 ( 95 101) 0
2118 ( 30, * 44) 0
2?00 ( 1. 100) 0
EPC2 ( 101. 79) 0
2?C3 ( 77. 91) 0
2204 ( 169 167) O
CV05 ( 112, 2S9) 0
2006 ( 109 191) 0
2707 ( 37, 39) 0
2?C8 ( 104, 103) 0
2009 ( 87, 90) 0
2P10 ( 87, 92) 0
I?11 ( 82, 3s) 0
2212 ( 36. B3) O

I

4
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............. ..-.... . .. , ................................ ........................................................ |
<

T!*E FCh122 4 - OYEtv DATA F OR SUDNETWORK 1
'

............................ ...............................................................................................

EOUR O C / f.! P* FLOW R4TES

CENTRU!O NU* DER LINM 50VROE/SINM PATE (VCH/HR)

2063 ( 4. c) 6336
20o4 ( 6. 05) 1920
2066 ( 09, 36) 1920
2067 ( B4. E3) 1860
2D6B ( 41. 40) 3312
2070 ( 39 40) 469
2071 ( 40. 39) 23CE
2072 ( 39. 45) 1900
2073 ( 33. 110) 1272
2014 ( 110. 104) 1272

i

|
2075 ( 37. 35) 2472
207e ( 98. 107) 1800

i

2077 ( 111. 109) 1800
2078 ( 105. 107) 720
2079 ( 99, 190) 2400
20E0 ( 70. 139) 2460
208; ( 313. 2) 2772
2002 ( 315. 1) 2 SOS
2093 ( DQ 113? 1044
2094 ( 105 86) 1044
20S5 ( 68 96) 1044
2006 ( 96. 94) 1044
2097 ( 113. 0%) 1200
2006 ( 96. 169) 1804
2089 ( 78 77) 2604
2090 ( 9, 51 0
2091 ( 167. 101) 2160
2092 ( 317, 5) 0
2073 ( B, S) 8988
2094 ( 317, 3) 9276
2095 ( 316. 3) 11*2

096 ( 317, 5) 0
2097 ( 93, 96) 744
2C98 ( 93. 45) 2100
2099 ( 112, 263) 1308
2100 ( 321, 106) lies
2101 ( 112. *1523 984
2102 f 317. 5) 0
CIC4 ( 314 1) 912
Elle ( V5. 101) 1212
211P ( 38, 44) 1752
2200 ( 1. 100) 996
2002 ( 801, 79) 1092
2203 ( ?7. 91) 1092
2004 ( 169. 167) 1092
22CS ( 112. 259) 840
220 c, ( 109. 191) 123.
2007 ( 37. 39) 1596
220S ( 104. 105) IS96
2209 ( B7. 90) 1200
2;10 ( C?. 92) 1200
2*.. ( E2 26) 648.

n l .' ( 33, 93) 1296

A.17
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eeee ee e e e e ee sov 'o* * e> e e* * ** * v e s w er s e es e * * e e e se s s e e .e ess* *e ee **** e e * * *e e s * * e e * * * * ** * e ee e * * * * e e e e e e e e e e e e e e e e e e ee e e ee eee e

TIME PERIOD 3 - D %EV DATA FG9 SUDNETWORK 1

seeee eeeeeeeeeee ee eee eee eeee ee ee e e eeee e eaeee e eee ee eeee eee ee eeee eeee ee e eee e eeeeeeee ee eeeee e ee e eeeee eeeeeeeeeee eeeeeeeeeeee

SOUR;E/S!NK FLOW RATES

CENTR 0!D NUNCER LINK BOURCE/BINK RATE (VEH/HR)

2063 ( 4, 6) 7128
kO64 ( 6 C3) 4320
2066 ( 89 36) 4320
2065 ( 84, 83) 4176

i 2068 ( 41. 40) 7452
2070 ( 39. 40) 1068
2073 4 40. 39) 5388
2072 ( 39, 45) 4056
2073 ( 38. 110) 2868
2074 ( 110, 104) 2868
2075 4 37, 35) 5568
2076 ( 98, 107) 4056

i 2077 ( lil, 109) 4056
2578 ( 103, 107) 1620
2079 ( 99. 190) 5400

70. 189) 55442000 *

2003 ( 313, 21 6228
2002 ( 315. 1) 5640
2083 ( 88, 113) 2340
2084 4 108, 86) 2340
2005 ( 88. 96) 2340
2006 ( 96, 94) 2340
2087 ( 113. 86) 2700

1 2088 ( 96. 169) 2484
2089 4 78. 77) 5856
2090 ( 8. 5) 222
2091 ( 167. 101) 4860
2090 ( 8. 5) 9999
2093 ( 8. S) 9999
20*4 ( 317. 5) 9999
2095 ( 316. 3) 2592
2096 ( 317, 5) 9999
2097 ( 93, 96) 1680
2098 ( 93. 45) 4736
2099 ( 112, 263) 2940
2100 ( 328.,186) 2664
2101 ( 112, 152) 2220
2202 ( 317. 5) 870
2104 ( 314 1) 2052
2114 ( 95. 101) 2724
2118 ( 38. 44) 3936
2200 ( 1. 1003 2256
2202 ( 101. 79) 2472
2203 ( 77, 91) 2472
2&C4 ( 169, 167) 2472
2205 ( 112, 259) 1996
2206 ( 109, 191) 2772
2207 ( 37. 39) 3600 f

22C8 ( 104, IOS) 3400
2709 t C7, 90) 2712
2P30 ( 87 92) 2712
2211 ( 82. 36) 1452
2212 ( 3o. 83) 2916

A.18
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eteeeeeeeees eteeee eeeet e eeeeeee ee e**e e+e eveeeeeeeeeeeeeeeeeeeee,sweeeeeeeeeeeeeeeeeeeeeeee see **eeeeeeee eeeeee see eeeeeeeeee

TIM 5 FCn10D 2 - DYNEV DATA FOR SUSNETWORK 1

esseseeeeeee eeeee eeeeeee ee e e ee eeeeee.ce s e e eee e eeee eeeeeeeeeee ee**e ee ee e ee ee e e e e eee**e ee e e ee*** *eeee eeeeee e ee e eee e* * e s eeee eee
SOURCE /S!w rLOW RATES

CENTROID NUMDER LINA SOURCE /SINM RATE (VEH/HR)

2063 ( 4, 6) 7920
2064 ( 6, 85) 2400

2066 ( 89, 36) 2400
2037 -( 84. 83) 2328
2068 ( 41, 40) 4140
2070 ( 29 40) SBS
2071 ( 40. 39) 2988
2072 4 39, 45) 2256
2073 ( 38, 110) 1596
2374 ( 310 104) 1596
2075 ( 37 35) 3096

| 2076 ( 98, 107) 2256
2077 ( lite 109) 2254
2078 ( 105, 207) 900
2079 ( 99. 193) 3000
2080 ( 70. 189) 3084
2001 ( 313, 2) 3456
20S2 ( 315, 1) 3132
2053 ( 88 113) 1296
2004 ( 100, 86) 1296
2035 ( 88, 96) 1296
2086 4 96. 94) 1296
2007 ( 113, 86) 1500
2088 ( 96. 169) 1380
2089 ( 78, 77) 3252
2090 ( 8. 5) 5616
2091 ( 167, 301) 2700
2093 ( 8, 5) 5615
2094 ( 317, 5) 5796
2395 ( 316. 3) 1440
2096 ( 317, 53 5796
2097 ( 93, 96) 936
2098 ( 93. 45) 2628
2099 ( 112, 263) 1632
2100 ( 328, 186) 1476
21C1 ( 112, 152) 1236
2104 ( 314. 1) 1840
2114 ( 95 *1011 1512
2118 ( 38. 44) 2184
2200 ( 1, 100) 1248
2202 ( 101. 79) 1368
2003 ( 77. 91) 1368
2004 ( 169, 167) 1368
2205 ( 112, 259) 1056
2206 4 109, 191) 1548
2207 ( 37, 39) 2004
2208 ( 104 105) 2004
2109 ( 87, 90) 1512
2210 t 87, 92) 1512
2211 ( 82. 36) 804

|
2P12 ( 36. 93) 1620 i

i

.

F

:
i

A.19
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SOU*CE/ SINK FLOW R.iTES

CENTFDID NUMDER LINK SOURCE /SINM RATE (VEH/HR)

2003 ( 4. 6) 3168
2064 ( 6. 65) 960
2066 ( 89 36) 960
2067 ( 84. 83) 924
200D ( 41. 40) 1656
2070 ( 39. 40) 240
2073 ( 40, 39) 1200
2072 ( 39. 45) 900
2073 ( 38, 110) 606
2074 ( 110. 104) 636
2075 ( 37, 35) 1236
2076 ( 98. 107) 900
2077 ( 111. 109) 900
1378 ( 105. 107) 360
2079 ( 99 190) 1200
2000 ( 70, 189) 1236
2001 ( 313. 2) 1380
2002 ( 315. 1) 1248
2C03 ( 88, 113) Sto
2004 ( 108. 06) 536
2005 ( 88. 96) 516
2006 ( 96. 94) 516
2007 ( 113, 86) 600
2006 ( 96. 169) 552
2009 ( 78. 77) 1296
2091 ( 167, a01) 2000
2093 ( 8. 5) 4488
2094 ( 317, 5) 4644
2095 ( 316. 3) 576
2097 ( 93. 96) 372
2098 ( 93. 45) 1044
2099 ( 112, 263) 660
2l00 ( 321, 186) 588
2101 ( 112. 152) 492
2104 ( 314. 1) 456
2114 ( 95. 101) 600
2118 ( 38, 44) 876
2200 ( t, 100) 504
2202 ( 101, 79) *32
2003 ( 77, 91) 552
2204 ( 169, 167) 552
2205 ( 112. 259) 420
2006 ( 109,,198) 612
2207 ( 37. 39) 804
2203 ( 104, 105) 804
2209 ( 87. 90) 600
2210 ( 87, 92) 600
2211 4 82, 36) 324
2232 ( 36. 83) 648

A.20
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i

! O 100

NODE 313 IS UNDER SIGN CONTROL

IN1ERVAL DURATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT)

1 0 100

NODE 316 IS UNDER SIGN CONTROL

INTERVAL DURATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT)

1 0 100

NODE 317 IS UNDER SIGN CONTROL

INTERVAL DUR A12 ON +- - - = = = = = - - = = = = - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT)

1 0 100

NODE 321 IS UNDER SiON CONTROL

INTERVAL DURAT!ON += - - - - - = = = = = = - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT)

1 0 100

LNTERPRETATION OF SIGNAL CODES

O YIELD OR AMBEP

1 CREEN*

2 PED

3 RED WITH CREEN RIGHT ARROW

4 RED WITH GREEN LEFT ARROW

S STOP

6 RED WITH CREEN DIACONAL ARROW

7 NO TURNS-CREEN THRU ARROW

8 RED WITH LEFT AND RIGHT CREEN ARROW

9 N3 LEFT TURN-OREEN THRU AND R!CHT

.

A.21
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NODE 249 IS UNDER SIGN CONTROL
INTERVAL DURATION +- ------

- - - - - - - - APPROACHES - - - - - - - - - - - - - - - +NUMDER (SEC) (PCT) ( 104, 249)
1 0 100 1

NODE 250 15 UNDER SIGN CONTROL

INTERVAL DUP A T!ON +- -- - - - - - - - - - - - - APPROACHES - - - - - - - = = - = = - - - +NUMBER (SEC) (PCT) ( 248. 250) ( 249, 250)
1 O 100 1 1

NODE 253 IS UNDER SIGN CONTROL

IN1ERVAL DURATION +- ---- --------
- - ACPROACHES - - - - - - - - - - - - - - - +NUMDER (SEC) (PCT) ( 45, 253)

1 0 100 I
,

NODE 255 IS UNDER SIGN CONTROL

INTERVAL DVoATION +-
- - - - - - - - - - - - - - AP P R O AC HE S - - ------------ +NUMBER (SEC) (PCT) ( 227, 255) ( 253, 255) ( 45, 255)

1 0 100 1 1 1

NODE 259 IS UNDER SIGN CONTROL =

INTERVAL DURATION +=
- - - - - - - - - - - - - - APPROACHES - - - - - - - - - = = = - - - +NVMDER (SEC) (PCT) ( 255, 258) ( 259, 258)

, 1 0 100 1 1

NODE v59 IS UNCER E!GN CONTROL

IN1ERVAL DURATION +- -- - - - - - - - - = * - - APPROACHES - - - - - - - - - * - - - - - +
NUMBER (SLC) (PCT) ( 79 2b9s ( 112. 259)

,

*

I O 100 1 I

NCDC 262 IS UNDER SIGN CONTROL

INTERVAL DURATION +- --- - - - - - - - - - - - APPROACHE9 - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 258, 262) f 263. 2o2)

1 O ICC 1 1

NODE 263 IS UNDER SIGN CONTROL

INTERVAL DURATIOh. +- - - - - - - - - - - - - - - APPGOACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 112, 263) ( 91, 26'3)

1 0 100 1 1

NODE 266 IS UNDER SIGN CONTROL

INTERVAL DURATICN +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - = = = = - - +NVMBER (SEC) (PCT) ( 262. 266) ( 267, 266)
I O 100 I 1

NODE 267 IS UNDER t IGN CONTROL

INTERVAL DURAllON +-
- - - - - - - - - - - - - - ADPRCACHES - - - - - - - - - - - - - - - +

NUMBEh (SLC) (PCT) ( 186. 267)
1 0 100 1

NODE 268
OFFSET O SEC CYCLE LENGTH 75 SEC

INTERVAL DUR AT ! ON +- ------- - - - - - - - VPROACHES - - - - - - - - - - - - - - - +NUNDER (SEC) (PCT > ( 106. 260) ( 107, 260)
i 20 26 1 2
2 55 73 2 1

NOCE 269 IS UNDCR SIGN CONTROL

INTERVAL DURATION +- ----- -= = - - - - - - APPROACHES - - - - - - - - - - - - - - - +NUMBER (SEC) (PCT) ( 250, 269) ( 268. 269)
1 0 100 1 1

NODE 303 IS UNOER SIGN CON 1ROL

INTERVAL DUR AT ION +- -- = = - - - - *- - - - - APPROACHES - - - - - - - - - - - - - - - +NUMDER (SEC) (FCT) ( 192. 303) ( 269, 303)
1 0 100 1 1

NODE 313 IS UNDER SIGN CONTROL

INTERVAL DURATION +- -- - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +NWBER (SEC) (PCT)
1 O 100

NCDE 314 IP UNCER SIGN CC-(TROL

IN1ERVAL DURATION +- ---- ----- - = = = = APPrLACHES - - - - - - - - - - - - - - - +NUMDER (SEC) (DCT)

A.22
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INTERV#.L DURATION +- -- - - - - - - - - - - - - A. > R OA C HE S - - - - - - - - - - - - - - - +
NUMDER (SEC) (PCT) ( 80. 1131

1 0 100 1

NODE 151 IS UNDER SIGN CONTROL

INTERVAL DURATION +- = = = = = - - - - - = = = = APPROACHES - - - - - - - - - - - - - - - +
$ NUMDER (SEC) (PCT) ( 152. 151)

1 0 100 1

NODE 152 IS UNDER SIGN CONTROL

INTERVAL DUR AT ION +- - - - - = = = - - - - - - - APPq0 ACHES - - - - - - - - - - - - - - - +

NUMDER (SCC) (PCT) ( 112. 152)
1 0 100 1

NODE 167
OFFSET O SEC CYC,C LENGTH 75 SEC

INTERVAL DURATION += = = = = = = - - - - = = - - APPROACHES - - - - - - - - - - - - - - +

NUMBER (SEC) (PCT) ( 94. 167) ( 169. 167)
1 50 66 1 2
2 25 33 2 1

NODE 169 IS UNDER S!CN CONTROL

INTERVAL DURATION += = = = = = - - = = = = = - - APPROACHES - - - - - - - - - = = - - - - +
NVMDER (SEC) (PCT) ( 96. 169)

1 0 100 1

NODE 186 IS UNDER SIGN CONTROL/
INTERVAL DUR ATIOld += = = = = - - - - - - = = = = APPROACHES - - = = = = - - - - - - - - - *
NUhBER ($EC) (PCT- ( Ok t . 106)

1 0 100 1

- m

NODE 188 iJ UNDER SIGN CONTROL -

h INTERVA8 DURATION +- ----= * - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
WMSER iSEC) (PCT) ( 266. ISS:

1 0 100 1,

NODE 189 IS UNDER SIGN CONTROL
4
#

INT ERVAL DURATION += - - - - - - - - - - = = = = APPROACHES - - - - - - - - - * - - - - - +
WMBER (SEC) (PCT) ( 70. 189)

1 0 100 t

NODE 190 IS UNDER S!CN CONTROL

INTERVAL DURATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - -------+
NUM80R (SEC) (PCT) ( 99. 190)

1 0 100 1

NODE 191 IS UNDER SIGN CONTROL

INTERVAL DURATION +- ------ - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) 8'CT) ( 109, 191)

1 0 .00 1

NODE 192 IS UNDER SIGN CON 1ROL

IN1ERVAL DURA *10N +- - - - - - - - - - - - - - - APPROACHES - - - = = = = = = - - - - - - +
NUMDEN (SEC) (PCT) ( 194. 192)

1 0 100 1

D NODE 220 15 UNDER SIGN ROL

INTERVAL DURATION - - - - - - - - - - - - - - AP F n A C H E S - - - = = = - - - - - - - - - -r*-

NUM3ER (SEC) (PCT)
1 0 100

NOCE 226 IS VNDER SIGN CONTROL

* * W /AL DURATION +- - - - - - - - - - - = = = = APPROACHES = - - - - - - - - - - - - - - *
' t- (SEf) (PCT) ( 35. 226) ( 220. 226)

1 100 1 1,

NODE 227 1R UNDER MIGN CONTROL

- - - - - - - - - - - - AP P R OAC HE S - - - - - - - - - - - - - - - +. +- -

s 1.. ) ( 226. 273*

s , .

NODE 248 its UNDER SIGN CONTROL

s A f. a f10N +- - - - - - - - - = = - - - - AP*ROACHEE = = .-------==--=*
MA," : PCT) ( 103. 240) < 227. 248)

h 4 100 1 1

??
4
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N0DE 100 is UNDER $!CN CONTROL

INTERVAL DURATION +- - - - - - - - - - - - - - - APPROACHES - - -------------+ 1
NUMBER (SEC) (PCT) ( 1, 100) ( 113. 100) i

1 0 100 1 1

NODE 101 <

OFFSET C SEC CYCLE LENGTH 75 SEC
'

INTERVAL DURATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 167, 101) ( 95, 1011

1 60 80 1 2
2 15 20 2 1*

NODE 103 IS UNDER 910N CONTROL

INTERVAL DURATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 45, 103) ( 44, 103)

1 0 100 1 I

P4DE 104
OFFSET 0 SEC CYCLE ?.ENGTH 75 SEC

INTERVAL DURATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( '44. 104) ( 110. 104)

1 SS 72 2 1 1

2 20 24 1 2 |
1

N3CE 105 |S ('NDER S!CN CON 1ROL |

INTERVAL DURATION - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +*-

NUMBER (SEC) (PCT) ( 104, 103)
1 0 100' 1

NODE 106 IS UNDER SION CONTROL

INTERVAL DURATION +- - - - - - = = - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 103, 106)

1 0 100 1

NODE 107
OFFSET C SEC CYCLE LENGTH 75 SEC

i

|INTERVAL DURATION +- = = - - - - - - - - - - - - APs'R OA 0 HE S - - - - - - - - - - - - - - - + j
NUMDER (SEC) (PCT) ( 98, 107) ( 103, 107) ( 109, 107)

1 23 33 1 2 2
2 SO 66 2 1 1

NODE 100
OFFSET 0 SEC CYCLE LENGTH 75 SEC

INTERVAL DUR ATION +- - - - - - - = = - - - - - - APPROACHES - - - - - - - - - - - - - - - +
ts."1B ER (SEC) (PCT) ( 86, 109) ( 88, 108)

1 20 26 2 1

2 SS 73 1 2

NODE 109
OFFSET C SEC CYCLE LENGTH 73 SEC

INTERVAL DURATION +- = = - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 107, 109) ( lit. 109)

1 23 33 2 1
2 30 66 1 2

NODE 110
OFFSET 0 SEC CYCLE LF.NCTH 75 SEC

INTERVAL DUnATION +- - - - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - *
NUMBER (SEC) (PCT) ( 38, 110)

1 SS 73 1
2 20 26 0

NODE 'll IS,UNDER SIGN CONTk3L

INTERVAL DURATION +- - - - - - - - - - - - - - * APPROACHES - - - - - - - - - - - - - - - +
NUMDER (SEC) (PC73

1 0 100

NODE 112 IS UNDER $1CN CONTROL

INTERVAL DUR AT ICf 4 += - . = - - - - - - - - - = = APPROACHE- - ---- ----------+
NUM5kR (SEC) (PCT) ( 2t9, 112)

1 0 100 1

MDe 183 IS UNDER SIGN CONTROL
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NODE 86
OFFSET O SEC CYCLE LENCTH 70 SEC

|

INTERVAL DURATION += = = = = = = - - - - - - - - APPROACHES = = = = - - - - - - - - - - +
NUMBER (SFC) (PCT) ( 106. 86) ( 113. 86)

1 20 26 1 2
2 SS 73 2 1

NODE 07
OFPSET O SEC CYCLE LENGTH 75 ECC

INTERVAL DURATION += = = - = = = = = = = - - - - AP P R OA C HE S = - = = - - * = = = = = - - - +
NUMBER (SEC) (PCT) ( 83, 87) ( Sh 87) |

t SO BO 2 1
'

2 15 20 1 2 j
j

NODE SS IS UNDER SIGN CONTROL

INT ERV AL DURAT!CN += - - = = = = - - - - - - - - AP P R OAC HE S - - - - - - - - - = = - - - - +
NUMBER (SEC) (PCT) ( 113. SG)

,

1 0 300 1 |

NODE B9 IS UNDER S!GN CONTROL
1

INTEnVAL DURATION +- = = = - - - - - - - = = = = AP P R OA C HE S - - - - - - - - - - - - = = - + i

'

NUMBER (SEC) (PCT)
1 0 100

NODE 90 IS UNDER S!CN CONTROL.

INTERVAL DURATION +- - - - - - - - - - - - - - - A P P R OAC HE S = = - - - - - - - - - - - = = ,
NUMD ER (SEC) (PCT) ( 03, 90) ( 92, 90) ( E7, 90)

E 1 0 100 2 3 3

P(2DE 91
OFFSET O SCC CYCLE LENGTH 75 SEC

INTERVAL DURATION += = - - = * - - - - - - , - - AP P R OA C HE S - - - - - - - - - - - - - - - +
NL8MB ER (SEC) (PCT) ( 77, 'F 1 ) ( 97, 91)

1 40 53 1 2
2 35 46 2 1

NODE 92 IS UNDER SION CONTROL

INTERVA DURATION +- - = = = = = = = = ' . - - - - AP P R OA C HE S = = = = - = = * - * - - - - = +
NUM3ER (LEC) (PCT) ( 87. 92)

1 0 100 1

NODC ' 93 IS UNDLR SIGN CONTROL

INTERVE DURATION e- - = = = = - - = = = - - - AP P R OAC HE S - - - - - - - - - - - - - - - *
NUMBER (SEC) (PCT) ( 3, 93) ( 92. 93)

1 0 300 3 i

NODE 94 15 'JNnEA SIGN CONTROL

INTERVAL DURATION +- - - - - - - = = - - - - - - AP P R OAC HE S - - = = - - - - - - - - - - - +
NUMBER ($EC) (PCI) ( 96. 94) ( 109. 94) ( 167. 94)

1 O 100 i t i

NODE 95 IS UNDER S!CN CONTROL

INTERVAL DURATION +- - - - - - - - = = ~ - - - - APPROACHES - - - - - - = = = - - - - - - +
NUMBER (SEC) (PCT) ( J6r. 93)

1 0 100 1

i

N'3DE 96 IS VNDER SIGN CONTROL

INTERVAL Dr'ATION +- = = = * = = = = = = = = = - AP P R OA C HE S - - - - - - - - - - - - - - - +
Pa>MB ER (SEC. (PCT) ( 98. 96) ( 93. 96) ( 169. 96)

! O 100 t 3 g

NODE 97 IS UNDER SIGN CONTROL

INTEOAL DURATION += = = = * - - - = = = = - = = AP P R OA C HE S - - - - = = = = - - = = - - - +
MJMB E.R (SEC) (PCT) ( 79. 97) ( 100, 97)

1 O 100 1 1

P>0DE 99 IS UNDER S!ON CONTROL

TNTERVAL DURPTION * - - - - - - = = = = = - - - AP P R OA C HE S - - - - - . - - - - - - - - - *
MJMBER (SEC) (PCT)

1 0 100

NODE 99
0FFSET O SEC CYCLE LENGTH 7S SEC

" INTERVAL DURATION +- = = = = = = = * = - = = - - APPROACHES - - = = = = - - - - - - - - - +
NUM9ER (SEC) (PCT) ( 96. 99) ( 100. 99)

1 15 20 1 2
2 60 80 2 1 s

.
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NODE 41 IS UNDER S!CN CONTROL

INTE3 VAL DURATION +- - - - - - - - - - - - - - - A P P R O A C HE S - - - - - - - - - - - - - - - +
NUMBER (SEC) (PCTI

I O 300

NODE 44
0FFSET 0 SEC CYCLE LENGTH 75 SEC

INTERVAL DURAT!DN +- - - - - - - - - = = - * - - A P P R O A C NE S - - - - - - - = = = = - - - - +
NUMBER (SEC) (PCT) ( 38. 44) ( 103, 44)

1 SS 73 1 2
2 20 P ', 2 1

NODE 45
OFFSCT 0 SEC CYCLE LENGTH 75 EEC

APPROACHES - - - - - - - - - - - - - - - +INTERVAL DVR AT I ON +- -------------

NUMSER (SEC) (PCT) ( 39. 45) ( 93.* 45)
1 65 B6 1 1

2 to 33 1 1

NODE 68
0FF3ET 0 SEC CYCLE LENGTH 75 SEF

INTERV AL DURAT!DN += = = = - - - - - - - - - - - AP P R OA C HE S - - - . - - - - - - - - - - - +
NUMBER (SEC) (PCT) ( 99. 68) ( 86. 68)

1 30 40 1 2
2 45 60 2 1

NODE 691$ UNDER SICN CONTROL

INTERVAL DURATICN 4- --- - - - - - - - - - - - APP R OA CHE S i - -------------+
NUMPER (SEC) (PCT) 97. 49) ( 68. 697

1 0 300 1 1

NCDE 70 IS UNDER SIGN CON 1ROL

INTERVAL DURATION +- --+ - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +
NUMBER (?EC) (PCT) ( 69. 70s

8 0 100 1

NOCE 77 1R UNDER SICM GONTROL

INTERVAL DURATION += = - - - - - - - - - - - - - AP P R O AC KE S - - - - - - - - - - - - - - - +
NUMDER (SEC) (PCT) ( 78. 77)

1 0 100 1

NODE 79
0F1 SET 0 SEC CYCLE LENGTH 75 60'.'

INTERVAL DURATION +- - - - - - - - - - - - = = AP P R O A C H E S - - - - - - - - - - - - - - - +
NUMBER (CFC) (PCT) ( 94. 78) ( 300, 73)

1 15 20 2 1

2 60 80 1 2
'

NODE 79
0FFSET 0 SEC CYCLE LENGTH 75 SEC

INTERVAL DURATION +- ---- = = - - - - - - - APPROACdES - - - - - - - = = = = = = = = +
f rJMPSR (SEC) (PCT) ( 77 79) 101. 79)

'

1 35 20 1 2 !

I2 60 80 2 I
I

NODE 01 IS UNDER SIGN CONTROL I
.i

|IN1ERVAL DURATION +- - - - - - - - = = = = = = - AP P R OAC HE S - - e ----------==+>

NUMBER (SEC) (PCT) '

1 0 100

'
NOCC G2 IS UNDER SIGN CONTROL

!

l
INTERVAL DURATION +- - - - - - - - - - - - - - - AP P R OA C HE S - - - - - - - - - - - - - - * +

'

NUMBER (SEC) (PCT) ( 81. 82) j

1 0 100 1 ;q
.

l
N0',4 83 IS UNDER SIGN CONTROLy

INT E*V AL DUR ATION +- - ---- ------ - APPROAClqs - - - - - - - . - - - - - - +
NUMmER (SEC) (PCT) ( 36. 03) ( 84. * G3)

1 O 100 1 5

'
NODE 84 15 UNDER S!CN CONTROL

INTERVAL DURATION +- - - - - - - - - - - - - - - AP P P 0AC HES - - - - - - - - - - - - - - - + j

NUMJER (SEC) 4 PCT) 1
I O 100 .

i i

NODE 85 IS UNDER S!CN CDi.9 OL

INTERVAL DURATION +- - - - = * - - - - - - - - - AP P R OA pti 9-----=**------* *

NUMBER (SFC) (pct) ( 6. 05) ;

A.26. ,
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SPECIT'.ED FIXED-TIME $!CNAL CONTRO . AND SIGN COaTROL. CODIS

PrJDE I IS UNCER SjGN CONTROL

INTERVAL DURATION - - - * - - - - - = = = = = APPROACHES - - - - - - - - - - - - - - - +t *-

NVMDEN (SEC) (*CT) ( 2, 1) ( 314, 1) ( 315 1)
1 0 100 1 1 1

NOCE O IS UNDER SIGN CONTROL

INTERVAL DUR AT I ON +- - - - - - - - - - - - = = - APPROACHES - - - - - - - - - - - - - - - +
NUMBEN (CE C ) (FCT) ( 313, 2)

! O 100 1

NOCE 3
OFFSET O SEC CYCLE LENGTH 75 SEC

INTERVAL DURATION +- - - - - - - - - - - - - - - APPROACHES - = = = = = - - - - = = = = = +
NUMDER (SEC) (PCT) ( S, 3) ( 316, 3)

1 65 06 1 2
2 10 13 P 1

NCDE 4 IS UNDER SIGN CONTROL

IN1ERVAL DURATION +- - - - - = = = - - - - - - - A*PRGACHES - - = = - - - = = = = = = - - +
NUMBER (SEC) (PCT)

1 0 100

NOCE S
OFFSET O SEC CYCLE LEt;GTH 7S SEC

<

INTERVAL DURATIO,4 +- ====---= = = = = = = APPROACHES - - - - - = = = = = = = = - - +
NUMcCR (IEC) (PCT) ( B. 5) ( 317. 5)

1 65 06 1 1

2 10 13 3 1

NODE 6 IS UNDER SIGN CONTROL

INTERVAL DUA AT I ON +- -----. -- - - - - - - APPROACHES - - --- ---------+
NUMBER (SEC) (PCT) ( 4, 6)

1 0 100 1

$ NCDE 9 IS UNDER SIGN CONTROL

INTERVAL DURATION +- - - - - - - = = = - - - - - AP P R OA C iiE S - - - . - - - - - - - - - - - +
NVMDER (SEC) (PCT) ( 6. B)

1 0 100 3 .

NODE 35 IS VNDER SIGN CONTROL

INTERVAL DURATION +- == - - - - - - - - - - - - APPROACHES - - - - - - - --==---+
NUMBER (SEC) (PCT) ( 37. 35) ( 90. 35)

'
O 100 1 1.

s

4 hCDE 06 IS UNDER SIGN CONTROL

INTERVAL CURATION +- - - - . - - - - - - - - A P P R OA C HE S - - - - - - - - - - - - - - - *
NUMSER (SEC) (PCT) ( CC. 36) ( 89, 36)

1 0 100 1 1

NCCC 37 IS UNDER SIGN CON?ROL

d I NT E k .%L D' A A1 ! ON +- ---- - - - - - - - - - - AP P R DA C H E 5 - - - - - - - - - - - - - - - +
wrgru (Srce (PCT >

1 O 100

b NODE 38 15 UNDER SIGN CONTHOL

INTERVAL DURATION +- - - - - - - - - - - - - - - APPPDACHES - - - - - - - - - - - - - - - +
NJMDEN (EEC) (PCT) ( 40, 38)

1 0 100 1

> NUDE 39
UF F5C T O EEC CYCLE LENGTH 7S SEC

IN1 ERV AL DUR 6T ' CN *- -- - - - - - - - - - - - - APPROACHES - - - - - - - - - - - - - - - +,

NUMDER i3EC) (PCT) ( 37, 39) ( 40, 39)
3 50 66 ? 3

2 PS 73 1 2

NODE 40
s OFESET O CEC CYCLE LENCTH 75 SEC

b''
1NIERVAL DURATIOi +- - - = = - - - - - - - - - - APPROACHES - * - -- ----------+
NUMSER (SEC) (FCT) ( 39, 4C' ( 41. 40)

a 37 49 1 2' 2 ?G SO P 3

A.27
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( 167, 101) O 100 O O NO NES NO NO O( 167, 94) O O 100 0 NO NO YES NO O( 169. 96) O O 100 0 NO No YES NO O( 169. 167) O O 100 0 YES NO YES NO O( 169, 95) O D 0 100 NO NO NO YES O( 186. 267) O O O 100 NO NO NO YES O( 191. 192) O O O 100 NO NO NO YES O( 192. 303) O O O 100 NO NO NO YES O4 820, 226) 0 100 0 0 NO YES NO NO O( 826, 227) 0 24 0 76 NO YES NO YES O( 227. 248) 0 100 0 0 NO YES NO NO O( 827, 255) 0 100 0 0 NO YES NO NO O( 248, 250) 0 100 0 0 NO YES NO NO O I( 249, 250) O O O 100 NO NO NO YES O( 850. 269) 0 100 0 0 NO YES NO NO O( 853, 255) O O O 100 NO NO NO YES O( 855. 250) 0 100 0 0 NO YES NO NO O( 259. 262) 0 100 0 0 NO YES NO NO O( 859, 112) 100 0 0 O YES YES NO NO O( 259, 250) O O O 100 NO NO NO YES O( 262. 266) 0 100 0 0 NO YES NO NO O( 263. 262) O O O 100 NO NO NO YES O( 866. 109) 0 100 0 0 NO YES NO NO O( 867. 24,6) O O O 100 NO NO NO YES O( 868. 269) O O O 100 NO NO NO YES O( 869. 303) 0 100 0 0 NO YLS NO NO O( 313, 2) O O 100 O NO NO YES NO O( 314, il 300 O O O YES NO NO NO O( 315. 11 O O 100 0 NO NO YES NO O
E 316. 31 O O C 100 NO NO NO YES O( 317, 5) 200 0 O O YES NO NO NO O( 323. 106) 0 100 0 0 NO YES NO no O

1

l

I
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TUd N FOVEPUlf PEM ENTA0ES TURN P'OVEMENT POSSIBLE CAPACITY REDUCTION
LINK LErf T P C70'.T.M RIGHT CIAGONAL LEFT T>< ROUGH RIGHT D! AGONAL (PERCENT)

( 100, 99) 50 SC 0 0 YES YES NO NO O
9s 60) 0 100 0 0 NO YES NO NO O

d. '.
(

C 69) 0 0 0 800 NO NO NO YES 0(
6 4, 4) 0 0 100 0 NO YES YES * NO 3
( S. 3) 0 100 0 0 NO YES NO P9 0
( 6. 85) 0 100 0 0 NO YES NO NO O
( 6. 01 0 800 0 0 NO YES NO NO O
( 8, 5) 0 0 300 0 NO NO YES NO O
( 35. 226) 0 0 0 100 NO NC NO YES 0
( 34, 83) 0 0 0 100 NO YES NO YES O
( 37 35) 100 0 0 0 YES NO NO NO O
( 37. 39) 0 0 800 0 YES NO YES NO O
( 30, 44) 0 0 100 0 NO NO YES NO O
( 38, 110) 0 100 0 0 NO YES NC NO O
( 39, 45) 0 0 100 0 NO NO YES NO O
( 39, 40) 0 0 0 100 NO NO NO YES O
( 40, 39) 0 100 0 0 NO YES NO NO O
( 40. 38) 0 100 0 0 NO YES NO NO O
( 41, 40) 0 300 0 0 NO YES NO NO O
( 44, 103) 200 0 0 0 YES NO NO NO O
( 44, 104) 64 36 0 0 YES YES NO NO O
( 45, 103) 0 0 0 100 NO NO NO YES 0
t 45, 233) 0 0 0 100 NO NO NO YES 0
( 45. 255) 0 0 0 100 NO NO NO VES O
( 3. 93) 0 100 0 0 NO YES NO NO O
t 47, 70) 0 100 0 0 NO YES NO NO O
( 70, 189) 0 100 0 0 NO YES NO NO O
( 77e 79) 100 0 0 0 YES NO NO NU 0
t 77, 91) 0 170 0 0 NO YES NO NO O
( 78, 973 0 100 0 0 NO YES NO NO O
( 72, 77) 100 0 0 0 YES NO NO NO O
( 79, 254) 0 0 0 100 NO NO NO YES 0
( 02, 36) 0 100 0 0 NO YES NO NO O
( G 1, 82) 100 0 0 0 YES NO NO NO O
( 03, 87) 0 0 800 0 NO NO YES NO O
I C3, 90) 0 0 0 100 NO NO NO YES 0
( 34, 63) 0 100 0 0 NO YES NO NO O,

( C5. 87) 0 100 0 0 YES YE5 NO NO O
( 84. 993 0 76 24 0 NO YES YES NO O
( 84. 109) 100 0 0 0 YES YES NO YE5 0
( 04. 68) 0 0 0 800 NO NO NO YES O
( 67, 90) 0 100 0 0 NO YES NO NO O
( C7. 92) . 0 100 0 0 NO YES NO NO O
( SS, 96) 100 0 0 0 YES YES NO NO O
( OC. 108) 0 100 0 0 * NO YES YES NO O
( 88. 113) 0 0 100 0 NO YES YES NO O
( 89. 34) 300 0 0 0 YES NO NO NO O
( 90. 35) 0 0 0 100 NO NO NO YES 0

t t 91, 263) 0 0 0 100 NO NO NO YES 0
l t 92, 93) 100 0 0 0 YES NO NO NO O

( 92, 93) 0 0 100 0 NO NO YE8 NO O
C O. Tel 0 100 0 0 NO YES NO NO O
( T3. 45) O S1 0 49 NO YES NO YES 0
( 94, 167) 0 100 0 0 NO YES NO NO O
t 94, 75) 0 100 0 0 NO YES NO NO O
( TS, 101) 0 0 100 0 NO NO YES NO O
( 9). 94) 0 100 0 0 NO YES NO NO O
( 96. 169) 100 0 0 0 YES YES NO NO O
( 97. 69) 0 100 0 0 NO YES NO NO O
( 48. 107) SS C IS 0 YES NO YES NO O
( 97, 913 300 0 0 0 YES NO NO NO O
( 2. 8) 0 100 0 0 NO YES NO NC 0
t 99, 190) 0 100 0 0 NO YES NO NO O
( 1. 100) 100 0 0 0 YES NO NO NO O
( 101, 79) 0 100 0 0 NO YES NO NO O
t 103, 44) 0 100 0 0 NO YES NO NO O
t 103, 2483 0 0 0 100 NO NO NO YES 0
( 104, 105) O O O 100 NO NO NO YES 0
8 104. 249) 0 0 0 100 90 NO NO YES O
( 105, 106) 0 0 100 0 NO NO YES NO O
( 105. 107) 71 29 0 0 YES YE8 NO NO O
( 104. 268) 0 0 0 100 NO NO NO YES 0
( 107, 109) O 100 0 0 NO YES NO NO O
( 107, 268) 0 0 0 100 h0 NO NO YES O
( 100. 78) 0 100 0 0 NO YES NO NO O
( 100, 975 0 0 0 100 NO NO NO YES 0
t 100. 86) O SO O SO NO YES NO VES 0
( 10s. 94) 100 0 0 0 YES YES NO NO O
( 109. 107) 0 0 100 0 NO NO YES NO O
4 109 198) 0 100 0 0 NO YES NO NO O
t 130. 104) 0 64 36 0 NO YE5 YES NO O
( !!1. 109) 71 0 29 0 YE5 NO YES NO O
( 132. IS2) 0 100 0 0 Ni YES NO NO O
( 132. 259) 0 0 0 100 NO NO NO YES 0
( !!2. 263) 100 0 0 0 YES NO NO NO O *

i 113. .84) 0 24 26 SO NO VES YES YES O
( 113. Del 100 0 0 0 YES YE5 NO NO O
( 113. 8003 0 0 100 0 NO NO YES NO O
t 152. 151) 0 100 0 0 NO YES NO NO O
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D O4V L INw 2 # Cnan )

NT LU:.* T w I' n t LOST 0 D1$ FREELEN,tH sCCT 4tL LINES LANE CHAN CEST! NATION NOO F'S OPP. 11ME HDWY. SPD RTOM PEDLINM MI+100 L R LANES L A CRD 1 234 56 LEFT THRU RCHT DIAQ NOCE SEC SEC MPH CODE COCE, lit. 109) 55 0 0 1 00 0 000000 107 0 198 0 0 2 Se 24 30 0 C( 112, 152) 125 0 0 1 00 0 000000 0 151 0 0 0 2. 5 * 27 40 0 C( 112, 259) 160 0 0 1 00 0 000000 0 0 0 250 0 2. 5 * 24 35 0 0( 112. 263) 200 0 0 1 00 0 000000 262 0 0 0 0 2. 5 + 31 35 0 0( 113. 86) 50 C 0 1 00 0 000000 0 68 109 -99 0 2. 5 * 24 30 0 C( 113. 08) 55 0 0 1 00 0 000000 10B 96 0 0 0 2. 5 * 31 35 0 0( 113. 100) 05 0 0 1 00 0 0 0 0 0 0*C 0 0 99 0 0 2 5* 31 35 0 0( 132. 151) 230 0 0 1 00 0 000000 0 0013 0 0 0 2. 5 * 27 40 0 C( 167. 101) 60 0 0 1 00 0 000000 0 79 0 0 0 2. 5 * 24 35 0 0( 167. 94) 80 0 0 1 00 0 000000 0 0 70 0 0 2 Se 31 35 0 0( 169. 96) 70 0 0 1 00 0 000000 0 0 94 0 0 2 Se 31 35 0 0( 169. 167) 35 0 0 1 00 0 000000 94 0 101 0 0 2 5* 2. 4 30 0 0( 169, 95) 140 0 0 1 00 0 000000 0 0 0 -101 0 2 5* 31 35 0 0( 106, 267) 95 0 0 1 00 0 000000 0 0 0 266 0 2. 5 * 31 40 0 0( 191. 192) 150 0 0 1 00 0 000000 0 0 0 303 0 2 5+ 2. 7 40 0 C( 192. 303) 20 0 0 1 00 0 000000 0 0 0 8007 0 2. 5 * 31 35 0 0220, 226) 110 0 0 4 00 0 000000 0 227 0 0 0 2 5+ 21 60 0 0
( C26. 227) 25 0 0 4 CC C 000000 0 255 0 240 0 2. 5* 21 60 0 0
( 227. 248) 160 0 0 2 00 0 000000 0 250 0 0 0 2. 5 * 21 60 0 0
( 227. 255) 115 0 0 3 C0 0 000000 0 253 0 0 0 2 5. 2.1 60 0 0
( 240. 250) 110 0 0 2 00 0 000000 0 269 0 0 0 2 Se 21 60 0 0( 249. 250) 20 0 0 1 00 0 000000 0 0 0 269 0 2 5* 31 35 0 0
( 250. 269) 310 0 0 3 C 0 0 00C000 0 303 0 0 0 2 Se 23 60 0 0
( 253, 255) 25 0 0 1 C0 0 000000 0 0 0 258 0 2 Se 33 35 0 0
( 255 258) 225 0 0 3 00 0 000000 0 262 0 0 0 2 3* 21 60 0 0
( ESS. 262) 240 0 0 4 00 0 000000 0 266 0 0 0 2 Se 2 1 60 0 0
( 259. llan 160 0 0 1 0C C 000000 263 150 0 0 0 2 3* 31 40 0 0
( 259, 250) 40 0 C 1 00 0 000000 0 0 0 262 0 2 Se 31 35 0 0
( 262. 266) 190 0 0 4 00 0 000000 0 103 0 0 0 2 5* 21 60 0 0
( 263. 262) 50 0 0 1 00 0 000000 0 0 0 266 0 2 5* 31 35 0 0 l

( 266, 180) 50 0 0 4 00 0 000000 0 8016 0 0 0 2. 5 * 21 60 0 0 |( 267 266) 30 0 0 1 00 0 000000 0 0 0 188 0 2 5+ 3 1 35 0 0
( 260, 269) 20 0 0 1 00 0 000000 0 0 C 303 0 2 Se 31 35 0 0
( 269. 303) 345 0 0 3 00 0 000000 0 0007 0 0 0 2 5* 2.1 M 0 0

,( 313. 2) 132 0 0 1 00 0 000000 0 0 1 0 0 2 Se 33 25 0 0 |( 314, 1) 75 0 0 1 00 0 000000 100 0 0 0 0 2 5+ 24 25 0 0 j
( 315. 1) 90 0 0 1 00 0 000000 0 0 100 0 0 2 5* 24 30 0 0
( 316. 3) 142 0 0 1 00 0 000000 0 0 0 -93 0 2. 5 * 27 35 0 0
( 317. 33 57 0 0 1 00 0 000000 3 0 0 0 0 2 Se 27 30 0 0 i( 321. 106) 225 0 0 1 00 0 000000 0 267 0 0 0 2 Se 31 40 0 0 |

|

* INDICATES DEFAVLT VALUEL WERE S*ECIFIED

LANI CHANNELIZATION RTOR PECESTRIAN
C ODE S COCES CODES

( '% RESTRICTED 0 P T OR PERMITTED 0 NO PECESTRI ANS
1 . EFT TURNE ONLY I R T DR PROHIDITED 1 LICHT
2 pJSES ONLY 2 MODE 9 ATE
3 CLOSED 3 HEAVY
4 RIGHT TA NS ONLY
5 CAR - PCOLS
6 CAR - P DOL E * DVSES
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OWNEV Lluo !

I'K7 LCN;TH PA1 LCET 0 D1S FREE
LENOTH FEC1 F ULL LA'iC G LAME CHAN DESTINATION N30ES OPP TIME HD.JY. SPD PTCM PED

LINK Ml+100 L R LANES LR CRD 1 234 56 LEFT THRU RGHT OIAG N3DE SEC SEC NPH CODE CODE
( 1. 100) 200 0 0 1 0C 0 000000 99 0 0 0 0 2 S* 31 35 0 0
( 2. 1) 20 0 0 1 00 0 000000 0 303 0 0 0 2. S* 2. 4 25 0 C
( 3. 93) ISO O O 2 00 0 000000 0 4S O O O 2 Se 24 40 0 0
( 4, el 130 0 0 2 00 0 000000 0 0 85 0 0 2 Se 2. 7 30 0 0
( b. 3) 25 0 0 2 00 0 000000 0 93 0 0 0 2 5+ 24 40 0 0
( 6, 85) 195 0 0 1 0C 0 000000 0 07 0 0 0 2 Se 27 40 0 0
t 6. 8) 40 0 0 2 00 0 000000 0 S 0 0 0 2 5* 27 30 0 C
( G. Si 165 0 0 2 00 0 000000 0 0 3 0 0 Se 27 30 0 0
( 35, 226) 25 0 0 1 00 0 000000 0 0 0 227 0 2 S* 3.1 35 0 C
( 36, 83) 90 0 0 1 0C 0 000000 0 07 0 90 0 2. S * 2. 5 40 0 C
( 37, 33) 100 0 0 1 00 0 000000 226 0 0 0 0 2 $* 24 33 0 0
( 37, 39) 120 0 0 1 00 0 000000 45 0 40 0 0 2 Se 24 JS O O
( 30. 44) 60 0 0 1 00 0 000000 0 0 104 0 0 2 Se 24 30 0 0
( 30. 180) 30 0 0 1 00 0 000C00 0 104 0 0 0 2 Se 2. 4 30 0 0
( 39. 45) 125 0 0 1 00 0 000000 0 0 103 0 0 2. S* 24 35 0 C
( 39, 40) 40 0 0 1 00 0 000000 0 0 0 -38 0 2 Se 31 30 0 0
( 40, 39) 40 0 0 1 00 0 000000 0 45 0 0 0 2~ S e 24 30 0 C
( 40. 38) 30 0 0 8 00 0 000000 0 !!O O O O 2 Se 24 30 0 0
( 41, 40) 40 0 C 1 00 0 000000 0 33 0 0 0 2. S * 24 30 0 0
( 44, 303) 40 0 0 1 00 0 000000 249 0 0 0 0 2 S* 2. 7 40 0 C
( 44, 104) 40 0 0 1 00 0 000000 247 105 0 0 0 2 So 27 40 0 0
( 45, 103) 80 0 0 1 00 0 0000v0 0 0 0 248 0 2. S * 2. 7 40 0 0
( 45. 253) 20 0 0 1 00 0 000000 0 0 0 255 0 2 Se 31 35 0 0
( 45. 255) 25 0 0 1 00 0 000000 0 0 0 258 0 2. Se 33 35 0 C
( 68, 69) 95 0 0 1 OO O OOOOOO O O O -70 0 2 S* 2. 7 40 0 0
( 69, 70) 25 0 0 2 00 0 000000 0 189 0 0 0 2. S * 2S SS 0 0
( 70, 109) 315 0 0 1 00 0 000C00 0 8015 0 0 0 2. S* 2S SS 0 0
( 77, 79) 147 0 0 1 00 0 000000 259 0 0 0 0 2. S+ 24 40 0 C
( 77. 91) 35 0 0 1 00 0 C00000 0 263 0 0 0 2. S * 2. 4 40 0 C
( 70, 97) 60 0 0 2 00 0 0C?OOO O 69 0 0 0 2. S * 24 SS 0 C
( 7(s. 77) 40 0 C I OO O OOOOOO 91 0 0 0 0 2 Se 2. 4 40 0 0
( 79, 239) 45 0 0 0 00 0 000000 0 0 0 -250 0 2. S * 24 40 0 0
( 82. 36) 30 0 0 1 00 0 000000 0 83 0 0 0 2 Se 2. 5 40 0 C
( 88. F1) 100 0 0 1 00 0 000000 36 0 0 0 0 2 Se 24 30 0 0
( 83, 87) 50 0 0 2 00 0 C00000 0 0 90 0 0 2. S * 2. 4 40 0 0
( B3, 90) 85 0 0 1 00 0 000000 0 0 0 35 0 2. S * 24 45 0 0'j

( 84, 83) 65 0 C 1 00 0 000000 0 90 0 0 0 2. S * 33 35 0 C
( B S. 87) 65 0 0 1 00 0 000000 92 90 0 0 0 2 S* 24 40 0 C
( B6, 99) 50 0 0 1 00 0 000000 0 190 68 0 0 2 S* 24 35 0 0
( 26, 108) 60 0 0 1 C0 0 0 C 0 0 C.0 97 94 0 -78 0 2. S * 2. 4 35 0 0
( 86. 68) 23 0 0 1 00 0 000000 0 0 0 69 0 2 S* 2. 4 35 0 0
( 87, 90) 75 0 0 1 00 0 000000 0 35 0 0 0 2 Se 27 40 0 0 '

I * 87, 92) 60 0 0 1 0f 3 000000 0 93 0 0 0 2 S* 24 45 0 0
( 80. 96) 30 0 0 1 0 0 000000 94 169 0 0 0 2. S * 31 35 0 0 '
( 82. 108) 35 0 0 1 00 0 000000 0 97 94 0 0 2 Se 24 30 0 C
( 80, 113) SS O O 1 00 0 000000 0 100 86 0 0 2. S* 31 3L 0 0
( 89. 36) 60 0 0 1 00 0 000000 03 0 0 0 0 2. S * 31 35 0 0
( 90, 35) 45 0 0 3 00 0 000000 0 0 0 226 0 2 Se 24 40 0 0
( 91. 263) 230 0 0 1 00 0 000000 0 0 0 -262 0 2 S* 24 50 0 0
( 92, 90) 60 0 0 1 00 0 00C000 35 0 0 0 0 2 S* 27 40 0 0
( 92. 93) ISO 0 C 1 00 0 000000 0 0 45 0 0 2. S * 27 40 0 C
( 93. 96) 220 0 0 1 00 0 000000 0 94 0 0 0 2. S * 2. S 40 0 0
( 93, 45) 240 0 0 2 C0 0 000000 0 253 0 -255 0 : Se 27 40 0 0
( 94. 16), 90 0 C 1 00 0 0CC000 0 101 0 0 0 2 Se 24 35 0 C-
( 94, FD) 30 0 0 0 00 0 000000 0 97 0 0 0 2 S* 24 SS O O
( 95, 101) 75 0 0 1 00 0 000000 0 0 75 0 0 2. S + 24 35 0 0
( 96, 94) 20 0 0 2 00 0 000000 0 73 0 0 0 2 Se 2. 5 55 0 0
( 96. 369) 70 0 0 1 00 0 000000 167 9b 0 0 0 2 S* 34 35 0 C
( 97. 69) 70 0 0 1 00 C C00000 0 70 0 0 0 : S* 2S SS 0 0
( 98, 107) SS O C 1 00 0 00C000 269 0 10' O O 2 Se 24 30 0 0
( 97. 91) 40 0 0 1 00 0 00C000 263 0 0 0 0 2 3* 24 35 0 0
( 99, 60) 20 0 0 1 00 0 000000 0 69 0 0 0 2 S* 24 35 0 0
( 99, 190) 307 0 0 1 00 0 000000 0 0014 0 0 0 2 S* 27 45 0 0
( 100. 99) 60 0 0 1 00 0 000000 190 68 0 0 0 2. S * 24 35 0 0
( 101, 79) SS 0 0 2 00 0 000000 0 259 0 0 0 2 S* 24 35 0 C
( 103, 44) 40 0 C 1 00 0 000000 0 104 0 0 0 2 S* 24 40 0 0
( 103, 248) 25 0 0 1 00 0 000000 0 0 0 250 0 2 ?* 31 35- 0 0
( 104. 305) 60 0 0 1 00 0 000000 0 0 0 107 0 2. S * 27 40 0 0
( 104, 249) 25 0 0 1 00 0 000000 0 0 0 250 0 2. S * 2. 7 10 0 0
( 108, 106) 220 0 0 1 00 0 000000 0 0 249 0 0 2 S* 33 35 0 0
( 105, 107) 290 0 0 1 00 0 000000 269 109 0 0 0 2 S* 24 40 0 0
( 104. 268) 70 0 0 1 C0 C 000000 0 0 0 -269 0 2 Se 24 35 0 0
( 107. 109) 35 0 C 1 00 0 000000 0 191 0 0 0 2 Se 24 3S 0 C
( 107, 268) 40 0 0 1 00 0 00000C 0 0 0 269 0 2. S * 24 30 0 C
( 103, 7'll 35 0 0 1 00 0 000000 0 77 0 0 0 2 Se 24 30 0 C
( 108. 973 65 0 0 1 00 0 002000 0 0 0 69 0 2 S* 24 3S O O
( 100, 86) 60 0 0 1 00 0 000000 0 99 0 68 0 2 S* 24 35 0 0 5

( 108. 94) 35 0 C 1 00 0 000000 78 167 0 0 0 2 Se 3.1 35 0 0 t

i 109. 107) 35 0 0 1 00 0 000000 0 0 268 0 0 2 Se 24 30 0 0 ;

( 109 191) 165 0 0 1 00 0 000000 0 192 0 0 0 2 Se 27 40 0 C
( 310. 104) 50 0 0 1 C0 0 0006 00 0 249 105 0 0 2 S* 24 35 0 0 ;
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A study performed by the Pacific Northwest Laboratory (PNL) with the assistance of the Texas
Transportation institute for the U.s. Nuclear Regulatory Comn.ission (NRC) identifies the key input
parameters to I-DYNEV af fecting evacuation time estimates (ETEs). In addition, this study attempts
to determine the sensitivity of ETEs to changes in those parameters when applied to two dif ferent
ovacuation networks. This information could then be used to determina parameters requiring addf-
tional research and to assist in the evaluation of ETEs submitted by licensees and appilcants.

The parameters analyzed for the study included vehicle population, network capacity, loading
time, the capacity reduction f actor, the tire interval of processing, and free-flow velocity. These

,

| parameters were applied to two evacuation networks simulsting a rural and an urban area,
,

Changes in each of the six input parameters evaluated for this study affected to some degree
the estimates of evacuation tir.es. In addition, an algorithm within the I-DYNEV model was deter- ,

cined to route traffic in a potentially unreasonable manner in order to balance the system demand.
in general, however, the results obtained revealed that the sensitivity of the evacuation time esti-
mates to changes in the input parameters is consistent with traffic modeling theory and documented
algorithms included in the model.
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