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2.0 MODEL OVERVIEW
The model, now known as “SMTC Travel Demand Model, Version 3.023”, estimates the movement of people
and vehicles within the region during an average fall weekday in 2007. The 2007 model is a daily model that
calculates daily traffic volumes based on four single hour traffic assignments. The 2007 model is based on
updated housing and employment estimates from 2007, and includes revised highway and transit networks.
The model uses the TransCAD 5.0 platform.

The model includes 972 internal Transportation Analysis Zones (TAZs) covering the City of Syracuse,
Onondaga County, and small portions of Madison and Oswego Counties. Traffic entering and exiting the
region does so through 51 external zones. Figure 3 shows the municipalities covered by the model.

2.1 Model Structure
The model is based on a four-step modeling process: trip generation, trip distribution, mode choice, and
vehicle assignment (Figure 1). At the start of a full model run, trip generation uses land use data to calculate
person trip ends at the TAZ level. These person trip ends are then paired into origins and destinations in the
distribution model. In the next step, the person trips are split into each respective mode (e.g. auto, bus).
Finally, the vehicle trips are assigned to the highway network in the assignment model.
Figure 1: 4-step Model Concept

Trip
Distribution

Mode
Choice

AssignmentTrip
Generation

The model has an important feedback loop, shown in Figure 2. Accessibility, which is a measure of the relative
ease of travel, is calculated based on outputs from the assignment model and is an important determinant of
trip distribution. Simply put, the decisions individuals make about where and how far to travel are a function
of congestion levels and travel times. Therefore it is customary to iterate between the trip distribution and
assignment models in order to reach a convergent solution. The iteration loop in Figure 2 occurs within a
given simulation year.

The model is calibrated to reflect traffic conditions on an average weekday in September, 2007. September
was chosen because it is a time during which public schools and colleges are in session, while seasonal
(summer) traffic is still observed. The model is a daily model that performs a single hour traffic assignment in
each of four time periods – AM peak (AM), midday off peak (MD), PM peak (PM) and evening off peak (OP) –
so as to account for both travel across an entire day and to adequately depict peak hour congestion and off
peak travel conditions. To accomplish this, the model relies on static time of day factors that divide the daily
trips by hour for the purposes of assignment (the time of day split step in Figure 2).
Figure 2: SMTC Model Structure
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Figure 3: SMTC Model Region





SMTC Travel Demand Model Version 3.023 Documentation
Page 13

3.0 ZONE SYSTEM AND DATA

3.1 TAZ System
The SMTC model is a zone-based forecasting tool, modeling traffic flows between transportation analysis
zones (TAZs). The model includes a total of 1023 TAZs. Table 1 shows a breakdown of the TAZ structure: 972
cover the 41 municipalities and the Onondaga Nation in the SMTC region, while traffic entering and exiting
the region does so through 51 external zones. Of the internal TAZs, most are in Onondaga County, which
accounts for the majority of the SMTC region. The quantity of households and employment in each of these
zones is used to develop estimates of the trips produced by and attracted to them. Sixteen TAZs are special
generators, which are specific locations such as Syracuse Airport, Hospitals and large educational institutions
that are modeled differently than zones containing more typical residential and commercial land. External
TAZs are used to generate traffic at the cordon of the SMTC region. The 51 external TAZs are located where
major roadways cross the SMTC region boundary. Traffic counts recorded at these points are used as input
data to modeling trip generation at these locations, which is discussed in Section6.0.
Table 1: TAZ Summary

Description Number of Zones
Within Onondaga County* 912
SMTC Outside Onondaga County 44
MPA Special Generators 16

Total in MPA 972
External Stations 51
Total in Model 1023
*Excluding special generator TAZs

The previous version of the model included 697 TAZs, of which 646 were internal and 51 external. The model
update included splitting internal TAZs at appropriate locations, for example where TAZs were bisected by
arterial roads, in order to increase the spatial accuracy of household and employment locations. Figure 4
shows the TAZ structure for the SMTC region.

In the SMTC model, some of the socioeconomic, trip production and trip attraction attributes are maintained
in the TAZ geographic file. The attributes associated with the TAZs are listed in Table 2. The development of
these data are discussed in Section 3.2.
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Figure 4: SMTC Region TAZ Structure
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Table 2: TAZ Attributes
Field Description Update Type
ID TAZ identification number Immutable
AREA TAZ Area (square miles) User-maintained
TAZ TAZ identification number User-maintained
ZONE_TYPE Zone type User-maintained
TOWNEXTSTATION Town name User-maintained
DESCRIPTION Description User-maintained
OUTSIDE_ONONDAGA Onondaga Indicator User-maintained
TRANSIT_ZONE Transit Zone Indicator User-maintained
AREA_TYPE Area Type User-maintained
POPULATION Population (persons) User-maintained
HOUSEHOLDS Households User-maintained
VEHICLES Vehicles User-maintained
VEHICLES/HH Vehicles per household User-maintained
[0_1] 0 vehicle, 1 person households User-maintained
[0_2] 0 vehicle, 2 person households User-maintained
[0_3] 0 vehicle, 3 person households User-maintained
[0_4+] 0 vehicle, 4 or more person

households
User-maintained

[1_1] 1 vehicle, 1 person households User-maintained
[1_2] 1 vehicle, 2 person households User-maintained
[1_3] 1 vehicle, 3 person households User-maintained
[1_4+] 1 vehicle, 4 or more person

households
User-maintained

[2_1] 2 vehicle, 1 person households User-maintained
[2_2] 2 vehicle, 2 person households User-maintained
[2_3] 2 vehicle, 3 person households User-maintained
[2_4+] 2 vehicle, 4 or more person

households
User-maintained

[3+_1] 3 vehicle, 1 person households User-maintained
[3+_2] 3 vehicle, 2 person households User-maintained
[3+_3] 3 vehicle, 3 person households User-maintained
[3+_4+] 3 vehicle, 4 or more person

households
User-maintained

HBW_P Home-based work trip productions Computed
HBW_A Home-based work trip attractions Computed
HBS_P Home-based shopping trip

productions
Computed

HBS_A Home-based shopping trip
attractions

Computed

HBO_P Home-based other trip productions Computed
HBO_A Home-based other trip attractions Computed
NHB_P Non-home-based trip productions Computed
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3.2.4 Development of Base Year Employment
The base year employment numbers for 2003 were taken from a refinement of the Business Location
Analysis Tool (BLAT) data, provided by NYSDOT. The BLAT data are geocoded locations of business which
include employment sector and employee information. The 2003 employment data were reviewed for
accuracy and completeness prior to growing to 2007 conditions by comparing with the 2003 Census Local
Employment Dynamics (LED) data, aerial photos and parcel data to correct any large discrepancies.

Local representatives were presented with employment data tables and maps to review and comment. The
goal of this outreach was to review the current model conditions and to determine areas of growth and/or
decline in regards to total employment and employment sector for the new model years. In some cases, local
representatives were able to identify employment changes that occurred between 2003 and 2007. The
remaining employment change, using the same rates as the 2003 to 2027 projections, was applied to the
2007 TAZ structure and then verified with the 2007 Census LED data. Additionally, 2009 BLAT data were
used for verifying employer locations, employment sector and number of employees at the TAZ level. The
final 2007 employment data were controlled at the county level using 2007 New York State Department of
Labor employment data and at the municipal level using 2007 Census LED Data.

The employment sectors used in the 2003 model were retained for the updated employment data. The
sectors are combinations of Standard Industrial Classification (SIC) codes. The sectors and corresponding SIC
codes are shown in Table 3.
Table 3: Employment Sectors and SIC Codes

Employment Sectors SIC Codes
Agriculture 0100 – 999
Mining 1000 – 1499
Construction 1500 – 1800
Manufacturing 2000 – 4000
Transportation 4100 – 4799
Communications 4800 – 4899
Utilities 4900 – 4999
Wholesale Trade 5000 – 5199
Retail Trade 5200 – 5799, 5900 – 5999
Eating and Drinking Establishments 5800 – 5899
Financial / Insurance / Real Estate 6000 – 6800
Hotels / Lodging 7000 – 7099
Business / Legal / Personal 7200 – 7400, 8100 – 8200, 8700 – 8799
Service (General) 8400 – 8500, 8600 – 8700, 8800 – 8999
Health Services 8000 – 8100
Educational Services 8200 – 8299
Social Services 8300 – 8399
Government 9100 – 9800
Non-Classifiable 9900+

3.2.5 Development of Future Year Employment
The previous horizon year (2027) employment data were developed using a combination of local knowledge
and forecasted employment data created by Global Insight, provided by NYSDOT. Projecting the employment
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data using only the Global Insight data did not take into account all local considerations related to site-specific
development plans. Therefore, during the meetings with local representatives they were asked to provide
information on any economic development that had or was likely to occur between 2003 and 2027. These
details were incorporated into the final projected 2027 TAZ level employment data.

The effort put into projecting the 2027 employment data was utilized for this current model update. During
the outreach effort in the spring of 2010 it was determined that the employment numbers that were
projected for 2027 were to be used in 2035. There was an overall consensus on this assumption due to
current economic conditions that have slowed growth for several years and in some sectors have created a
decline. In addition, local representatives provided updated information on site-specific development plans
as well as projected job gains/losses by sector. Large potential but unapproved developments (such as future
portions of DestiNY – additional commercial development adjacent to the Carousel Mall) have not been
included in the future employment forecasts.

Based on information provided by the New York State Department of Labor, the projected annual growth rate
for Central New York is 0.04%, which equals just over 1,000 jobs per year in Onondaga County. The 30,000
jobs (more than 1,000 jobs per year over a 28 year period) were distributed to TAZ’s using previously
projected rates and site-specific information collected during the outreach effort. Combining the previous
efforts to develop 2027 forecasts with updated information resulted in an updated and refined 2035
employment dataset at the TAZ level.

3.2.6 Summary of Socioeconomic Data
The results of the socioeconomic data development process are shown in Table 4, which summarizes
household and employment data by municipality2. The table shows that the number of households in the
model region is projected to grow by 4% from 198,533 in 2007 to 211,603 in 2035, and the number of jobs in
the model region is projected to grow by 12% from 252,753 in 2007 to 282,753 in 2035. Figure 5 and Figure
6 show 2007 and 2035 household density by TAZ, and Figure 8 and Figure 9 show 2007 and 2035
employment density by TAZ. Figure 7 and Figure 10 show the change in household density and employment
density between 2007 and 2035 respectively. There is, generally, relatively little change in households in the
City of Syracuse and growth in communities outside the City. Most employment growth is expected to occur
(in absolute terms) in the City of Syracuse and towns such as Dewitt, Clay and Cicero. The growth rates of
regional households and employment are lower than incorporated in the previous model, which forecast 5%
growth in households and 26% growth in employment in 24 years (2003 to 2027), which conforms to the
input received from local representatives.

3.2.7 Cross Classification of Household Data
The socioeconomic data development process created base and future year household numbers by TAZ. For
trip generation purposes, the households are cross classified by household size and vehicle ownership (See
section 6.2 for more details of the trip generation model). The base year cross classification was controlled
using 2000 Census block group data. Each TAZ was joined to one of the 418 block groups composing the
SMTC region and assigned with the corresponding block group’s joint distribution of household size (1,2,3,4+
person households) and number of vehicles (0, 1, 2, and 3+ vehicles) as documented in Table 74 of the 2000
CTPP. Bucket rounding was applied across joint distributions and across TAZs to round to whole households.

The modeled population of Onondaga County derived from the cross classified households was confirmed to
match closely to the 2007 population of 460,000 at an average of 2.42 people per household (based on U.S.
Census population estimates). For the future year, forecast population is 470,500 in Onondaga County at an
average of 2.37 people per household. The household size distribution was skewed lower in each TAZ so that
this region wide population control was matched.

2 TAZ geography does not overlay exactly municipal geography; therefore data for certain municipalities may vary from actual conditions
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Table 4: Households and Employment by Municipality in 2007 and 2035

Households* Employment
2007 2035 Change % Change 2007 2035 Change % Change

Town
/City

Camillus 9,322 10,213 891 10% 5,394 6,433 1,039 19%
Cicero 11,216 12,841 1,625 14% 11,318 13,198 1,880 17%
Clay 22,299 24,614 2,315 10% 21,039 23,821 2,782 13%
Dewitt 11,594 11,933 339 3% 45,091 49,499 4,408 10%
Elbridge 2,484 2,627 143 6% 1,595 2,453 858 54%
Fabius 701 834 133 19% 450 474 24 5%
Geddes 7,531 7,513 -18 0% 8,171 9,017 846 10%
Hastings 1,910 2,153 243 13% 1,565 1,795 230 15%
Lafayette 1,939 2,168 229 12% 647 689 42 6%
Lysander 7,756 9,891 2,135 28% 5,694 6,419 725 13%
Manlius 13,264 15,031 1,767 13% 9,244 9,924 680 7%
Marcellus 2,413 2,759 346 14% 1,312 1,434 122 9%
Onondaga 8,376 10,387 2,011 24% 6,447 7,045 598 9%
Onondaga Nation 288 317 29 10% 132 144 12 9%
Otisco 903 1,043 140 16% 145 152 7 5%
Pompey 2,271 2,602 331 15% 470 505 35 7%
Salina 14,082 14,248 166 1% 20,815 22,056 1,241 6%
Schroeppel 1,031 1,109 78 8% 886 940 54 6%
Skaneateles 3,227 3,270 43 1% 4,533 5,014 481 11%
Spafford 749 806 57 8% 37 52 15 41%
Sullivan 1,084 1,311 227 21% 25 174 149 596%
Syracuse 67,610 66,804 -806 -1% 103,197 116,443 13,246 13%
Tully 1,116 1,244 128 11% 1,293 1,305 12 1%
Van Buren 5,248 5,755 507 10% 3,253 3,767 514 16%
West Monroe 119 130 11 9% 0 0 0 0%

County Onondaga 194,389 206,900 12,511 6% 250,277 279,844 29,567 12%
Madison 1,084 1,311 227 21% 25 174 149 596%
Oswego 3,060 3,392 332 11% 2,451 2,735 284 12%

Total 198,533 211,603 13,070 7% 252,753 282,753 30,000 12%

*Household numbers include group quarters residents, with one group quarters resident equivalent to one household
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Figure 5: Household Density in 2007
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Figure 6: Household Density in 2035
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Figure 7: Change in Household Density between 2007 and 2035
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Figure 8: Employment Density in 2007
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Figure 9: Employment Density in 2035
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Figure 10: Change in Employment Density between 2007 and 2035
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Figure 11: SMTC Region Highway Network
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Table 6: Highway Link Attributes

Field Description Update Type
ID Link identification code Immutable
LENGTH Link length (miles) Immutable
DIR Link Direction User-maintained
NAME Road name User-maintained
FUNCLASS Link functional class User-maintained
NEW_UNQ Join ID to MPA Road Network User-maintained
MODEL_LINK Mode link Indicator User-maintained
CENTROID_CONNECTOR Centroid Indicator User-maintained
AB_LANES Number of AB lanes User-maintained
BA_LANES Number of BA lanes User-maintained
FUNCTIONAL_CLASS Link functional class User-maintained
MODELFUNCLASS Model functional class User-maintained
CLASS_NUM Model functional class number User-maintained
FREEWAY_SEGMENT Freeway ID (access ramps only) User-maintained
COUNTY County User-maintained
TOWNORCITY Town User-maintained
MUNICIPALITY Municipality User-maintained
CDP Census Designated Place Indicator User-maintained
UZA Urban Area Indicator User-maintained
TRANSIT_WALK_LINK Walk Link Indicator User-maintained
TRANSIT_WALK_TIME Walk access/egress time (mins) Computed
AB_TOLL AB toll cost (dollars) User-maintained
BA_TOLL BA toll cost (dollars) User-maintained
TOTAL_HCAP_FIXED ABBA Lane capacity Override (vphpl) User-maintained
AB_HCAP AB link capacity (vph) Lookup Table
BA_HCAP BA link capacity (vph) Lookup Table
FF_SPEED_FIXED ABBA free-flow speed Override (mph) User-maintained
AB_FF_SPEED AB free-flow speed (mph) Lookup Table
BA_FF_SPEED BA free-flow speed (mph) Lookup Table
AB_INT_HCAP AB link intersection capacity (vph) Lookup Table
BA_INT_HCAP BA link intersection capacity (vph) Lookup Table
AB_DAILY_COUNT AB daily count (vehicles) User-maintained
BA_DAILY_COUNT BA daily count (vehicles) User-maintained
ABBA_DAILY_COUNT Two-way daily count (vehicles) User-maintained
AB_AM_COUNT AB AM hour count (vehicles) User-maintained
BA_AM_COUNT BA AM hour count (vehicles) User-maintained
AB_PM_COUNT AB PM hour count (vehicles) User-maintained
BA_PM_COUNT BA PM hour count (vehicles) User-maintained
AB_DAILY_VOL AB daily model volume (vehicles) Computed
BA_DAILY_VOL BA daily model volume (vehicles) Computed
AB_AM_VOL AB AM hour model volume (vehicles) Computed
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Field Description Update Type
BA_AM_VOL BA AM hour model volume (vehicles) Computed
AB_PM_VOL AB PM hour model volume (vehicles) Computed
BA_PM_VOL BA PM hour model volume (vehicles) Computed
QUERYTRIPS ABBA Select Link Trips Computed
AB_AM_VOC AB AM hour volume-capacity ratio Computed
BA_AM_VOC BA AM hour volume-capacity ratio Computed
AB_PM_VOC AB PM hour volume-capacity ratio Computed
BA_PM_VOC BA PM hour volume-capacity ratio Computed
AB_FF_TT AB free-flow travel time (mins) Computed
BA_FF_TT BA free-flow travel time (mins) Computed
AB_AM_TT AB AM hour travel time (mins) Computed
BA_AM_TT BA AM hour travel time (mins) Computed
AB_MD_TT AB Midday hour travel time (mins) Computed
BA_MD_TT BA Midday hour travel time (mins) Computed
AB_PM_TT AB PM hour travel time (mins) Computed
BA_PM_TT BA PM hour travel time (mins) Computed
AB_24H_VHT AB Daily Vehicle Hours Computed
BA_24H_VHT BA Daily Vehicle Hours Computed
MODE_USED transit mode used (70) User-maintained

4.1.1 Link Functional Classes
For modeling purposes, links are organized into 10 functional classes (Table 7). Links of the same functional
class have similar speeds, capacities, and volume delay parameters. To allow aggregation of VMT for
emissions calculations, the FHWA Functional Class designation (including urban/rural designation) is also
maintained on the highway network for each link.
Table 7: Link Functional Classes

Model
Class Number

FHWA
Functional Class

MPA Lane
Miles

Onondaga
County Lane
Miles

City of
Syracuse
Lane Miles

1 Interstate/Freeway 1,191.34 1,074.82 147.49
2 Principal Arterial 482.95 482.95 123.05
3 Minor Arterial 653.85 644.81 157.90
4 Major Collector 747.48 696.12 66.72
5 Minor Collector 263.7 251.26 0
6 Local 1,396.98 1,365.77 152.40
7 High Capacity Ramp 114.11 111.51 33.25
8 Low Capacity Ramp 27.06 27.06 2.28
9 Centroid Connector N/A N/A N/A
10 External Connector N/A N/A N/A



SMTC Travel Demand Model Version 3.023 Documentation
Page 32

4.1.2 Link Capacities and Free-flow Speeds
Table 8 and Table 9 show link free-flow speeds and capacity, which are defined by link functional class and
area type. The speed and capacity values are stored in lookup tables and automatically imported to the
network each time the model runs. The main benefits of importing these data from a lookup table, as opposed
to maintaining an explicit speed and capacity for every link within the highway network, are that the user has
less data to manage and can easily quote values. However, there are some links in the SMTC network that
warrant special attention because their actual speed or capacity is substantially different from what the
lookup tables say. Therefore, the SMTC model also supports the ability to code a speed or capacity for each
link by entering a value into the “TOTAL_HCAP_FIXED” or “SPEED_FIXED” fields on the network (see). A null
value in either of these fields, the default condition, indicates that the lookup table is to be used.
Table 8: Free Flow Speed (mph) Lookup Table

Functional Class Syracuse Other CDP Urban Rural
Interstate/Freeway 57 67 67 67
Principal Arterial 35 45 50 55
Minor Arterial 30 35 45 55
Major Collector 25 25 35 40
Minor Collector 25 25 35 40
Local 25 25 30 35
High Capacity Ramp 40 40 40 40
Low Capacity Ramp 30 30 30 30
Centroid Connector 30 30 30 30

Table 9: Capacity (vehicles per lane per hour) Lookup Table

Functional Class Syracuse Other CDP Urban Rural
Interstate/Freeway 1,990 1,990 1,990 1,990
Principal Arterial 1,600 1,600 1,600 1,600
Minor Arterial 1,200 1,200 1,200 1,200
Major Collector 1,000 1,000 1,000 1,000
Minor Collector 950 950 950 950
Local 450 450 450 450
High Capacity Ramp 1,500 1,500 1,500 1,500
Low Capacity Ramp 1,500 1,500 1,500 1,500
Centroid Connector 99,999* 99,999 99,999 99,999
*99,999 = unconstrained capacity

4.1.3 Link Travel Times
The free flow speeds (Table 8) are used along with the link length field to calculate a free flow travel time
which is used during the first model iteration in the distribution and mode choice steps. Following an initial
highway assignment and feedback step (see section 13.0), congested travels times are loaded onto the
network and used in the subsequent iteration through the distribution and mode choice steps.

4.1.4 Intersection Capacities
The SMTC model uses 54 node types (Table 10); 45 of these node types describe different signalized
intersections designs. Each node type is associated with a different intersection capacity.
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Table 11: Signalized Intersection Codes and 24-Hour Capacity Values

Minor Lane
Groups

Major Lane
Group

Single Left Turn Bays
Left & Right Turn

Bays
Left & 2 Through

Left, Right & 2
Through

2 Throughs 3 Throughs Left & 3 Through
Left, Right and
Three Through

Single
(1)

23,000

Left Turn Bays
(2)

28,000
(3)

33,000

Left & Right Turn
Bays

(4)
31,000

(5)
36,000

(6)
38,000

Left & 2 Through
(7)

40,000
(8)

44,000
(9)

49,000
(10)

53,000

Lef t, Right & 2
Throughs

(11)
46,000

(12)
50,000

(13)
54,000

(14)
58,000

(15)
62,000

2 Throughs
(16)

29,000
(17)

33,000
(18)

37,000
(19)

39,000
(20)

43,000
(21)

35,000

3 Throughs
(22)

32,000
(23)

36,000
(24)

40,000
(26)

46,000
(26)

46,000
(27)

38,000
(28)

40,000

Left & 3 Through
(70)

48,000
(71)

52,000
(72)

56,000
(73)

60,000
(74)

64,000
(75)

50,000
(76)

54,000
(77)

66,000

Lef t, Right and
Three Through

(78)
50,000

(79)
54,000

(80)
58,000

(81)
62,000

(82)
66,000

(83)
52,000

(84)
56,000

(85)
68,000

(86)
72,000

4.1.4.2 Unsignalized Intersections
Unsignalized intersections are separated into two types: two-way stop controlled and four-way stop
controlled. Delay at a two-way stop-controlled intersection is typically much greater on the stop sign
controlled approaches than the uncontrolled (no stop sign) approaches. Since stop controlled approaches are
generally local streets which intersect with each other or higher functional class roadways, the link capacity
of local streets was set at 450 vehicles per lane per hour to reasonably replicate the capacity of stop
controlled approaches. In this way, delay is attributed to the local street links that are stop controlled, and no
delay is attributed to the uncontrolled approaches. Four-way stop control intersections have more uniform
delay for the intersection because all approaching vehicles must stop. Capacity analysis runs were performed
for four-way stop control intersections to develop hourly intersection capacities; the daily node capacities
shown in Table 12 are calculated as the hourly capacity multiplied by 10. The table also shows, in parentheses
in each cell, the intersection codes used to identify the type of unsignalized intersection in the node attribute
table.
Table 12: Unsignalized 4-Way Stop Intersection Codes and 24-Hour Capacity Values

Minor Lane
Groups

Major Lane
Group

Single 2 Throughs

Single
(41)

14,000

2 Throughs
(42)

19,000
(43)

24,000
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4.1.4.3 Ramp Junctions
Ramp junctions are found where a ramp joins either another ramp or a freeway. Ramp junctions can be
classified as either “merges” or “diverges”. A merge is where traffic flows come together, such as an onramp,
and a diverge is the opposite. The Highway Capacity Manual (HCM) indicates that the capacity of a merge or
diverge area is controlled by the capacity of the freeway segments upstream and downstream of the
merge/diverge area, or the ramp itself.3 Therefore, since the freeway segments and ramp both have link
capacities, it is redundant to also apply a capacity restraint to the merge point. Ramp junctions are identified
using a unique value for the “node type” field for tracking purposes, but are not given capacity values
independent of the adjacent links.

4.1.4.4 Lane Additions/Drops
Similar to ramp junctions, the HCM indicates that lane additions and drops are controlled by the lower of the
capacity of either the segment upstream or downstream of the lane addition/drop.4 In the case of a lane
addition, the governing capacity is the upstream link; vice versa for a lane drop. Since these capacity values
are contained in the roadway links themselves, it would be redundant to also include a capacity restraint at
the lane addition/drop, and these situations were treated in a similar manner to ramp junctions.

4.1.4.5 Tollbooths
Tollboths are found in the SMTC area only at the entrances/exits to the NY Thruway. The on and off toll
plazas are modeled separately. Capacity is determined by the following equation:

Hourly Directional Capacity = [1,400 * (# E-Z Pass Lanes)] + [360 * (# Cash Lanes)]

Where 1,400 is the hourly capacity of an E-ZPass lane and 360 is the hourly capacity of a cash lane.

4.1.4.6 Allocation of Intersection Capacity to Links
Intersection delay is calculated separately for each of the approach links and necessitates having an
“intersection” capacity, separate from the ”link” capacity of each link. The delay calculations are described in
Section 11.0. For signalized intersections, each approach link is awarded a share of the total intersection
capacity based on the shares of link capacity between the approaches. Table 13 presents a sample calculation
of node capacity allocation, showing what the intersection capacity for each of four approaches to a
intersection would be, based on assumed link capacities. This method was adopted because it awards
intersection capacity based on the expected shares of green time between the approaches and their ability to
move vehicles through the intersection.

3 HCM 2000 Edition; page 25-3
4 HCM; page 25-9


