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Land Use: 220
Multifamily Housing (Low-Rise)

Description
Low-rise multifamily housing is a residential building with two or three floors (levels) of residences. Various 
configurations fit this description, including the following:

• Walk-up apartment or multiplex—access to the individual dwelling units is typically internal to the 
structure and provided through a shared entry, stairway, and hallway.

• Mansion apartment with several dwelling units within what appears from the outside to be a single-
family dwelling unit.

• Stacked townhouse designed to match the external appearance of a townhouse, but which has 
dwelling units that share both floors and walls and with access through a central entry and stairway.

Land Use Subcategory
Data are presented for two subcategories for this land use: (1) not close to rail transit and (2) close to rail 
transit. A site is considered close to rail transit if the walking distance between the residential site entrance 
and the closest rail transit station entrance is ½ mile or less.

Additional Data
For the three sites for which both the number of residents and the number of occupied dwelling units were 
available, there was an average of 2.72 residents per occupied dwelling unit.

For the two sites for which the numbers of both total dwelling units and occupied dwelling units were 
available, an average of 96.2 percent of the total dwelling units were occupied.

It is expected that the number of bedrooms and number of residents are likely correlated to the trips 
generated by a residential site. To assist in future analysis, trip generation studies of all multifamily 
housing should attempt to obtain information on occupancy rate and on the mix of residential unit 
sizes (i.e., number of units by number of bedrooms at the site complex).

The sites were surveyed in the 1990s, the 2000s, the 2010s, and the 2020s in Arizona, British Columbia 
(CAN), California, Delaware, Florida, Illinois, Maine, Massachusetts, Minnesota, New Jersey, New York, 
Ontario (CAN), Oregon, Pennsylvania, South Carolina, South Dakota, Tennessee, Utah, and Washington.

Source Numbers
357, 390, 412, 525, 530, 579, 583, 638, 864, 866, 896, 901, 903, 904, 936, 939, 944, 946, 947, 948, 963, 
964, 966, 967, 1012, 1013, 1014, 1036, 1047, 1056, 1071, 1076, 1219, 1236, 1265, 1267
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Multifamily Housing (Low-Rise)
Not Close to Rail Transit (220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday

Setting/Location: General Urban/Suburban
Number of Studies: 28

Avg. Num. of Dwelling Units: 208
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

6.21 2.46 - 12.50 1.87

Data Plot and Equation
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Fitted Curve Equation: T = 5.63(X) + 120.45 R²= 0.70
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Multifamily Housing (Low-Rise)
Not Close to Rail Transit (220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 51

Avg. Num. of Dwelling Units: 219
Directional Distribution: 24% entering, 76% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.41 0.13 - 0.73 0.10

Data Plot and Equation

0 200 400 600 800
0

100

200

300

Average RateStudy Site Fitted Curve

Fitted Curve Equation: T = 0.35(X) + 12.93 R²= 0.81
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Multifamily Housing (Low-Rise)
Not Close to Rail Transit (220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 61

Avg. Num. of Dwelling Units: 215
Directional Distribution: 62% entering, 38% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.52 0.08 - 1.04 0.13

Data Plot and Equation
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Fitted Curve Equation: T = 0.48(X) + 7.35 R²= 0.83
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Land Use: 945
Convenience Store/Gas Station

Description
A convenience store/gas station is a facility with a co-located convenience store and gas station. The 
convenience store sells groceries and other everyday items that a person may need or want as a matter of 
convenience. The gas station sells automotive fuels such as gasoline and diesel. The sites in this land use 
include both self-pump and attendant-pumped fueling positions and both pre-pay and post-pay operations.

A convenience store/gas station is typically located along a major thoroughfare to optimize motorist 
convenience. Extended hours of operation (with many open 24 hours, 7 days a week) are common at 
these facilities.

The convenience store product mix typically includes pre-packaged grocery items, beverages, dairy 
products, snack foods, confectionary, tobacco products, over-the-counter drugs, and toiletries. A 
convenience store may sell alcohol, often limited to beer and wine. Coffee and premade sandwiches are 
also commonly sold at a convenience store. Made-to-order food orders are sometimes offered. Some stores 
offer limited seating.

Convenience store (Land Use 851) is a related use.

Land Use Subcategory
Multiple subcategories were added to this land use to allow for multi-variable evaluation of sites with 
single-variable data plots. All study sites are assigned to one of four subcategories, based on the number of 
vehicle fueling positions (VFP) at the site: (1) between 2 and 8 VFP, (2) between 9 and 15 VFP, (3) between 
16 and 24 VFP, and (4) more than 24 VFP. For each VFP range subcategory, data plots are presented 
with GFA as the independent variable for all time periods and trip types for which data are available. The 
use of both GFA and VFP (as the independent variable and land use subcategory, respectively) provides a 
significant improvement in the reliability of a trip generation estimate when compared to the single-variable 
data plots in prior editions of Trip Generation Manual.

Further, the study sites were also assigned to one of four other subcategories, based on the gross floor 
area (GFA) of the convenience store at the site: (1) between 2,000 and 4,000 square feet, (2) between 
4,000 and 5,500 square feet, (3) between 5,500 and 10,000 square feet, and (4) greater than 10,000 
square feet. For each GFA subcategory range, data plots are presented with VFP as the independent 
variable for all time periods and trip types for which data are available. The use of both VFP and GFA (as 
the independent variable and land use subcategory, respectively) provides a significant improvement in the 
reliability of a trip generation estimate when compared to the single-variable data plots in prior editions of 
Trip Generation Manual.

When analyzing the convenience store/gas station land use with each combination of GFA and VFP values 
as described above, the two sets of data plots will produce two estimates of site generated trips. Both 
values can be considered when determining a site trip generation estimate.

Data plots are also provided for three additional independent variables: AM peak hour traffic on adjacent 
street, PM peak hour traffic on adjacent street, and employees. These independent variables are intended to 
be analyzed as single independent variables and do not have subcategories associated with them. Within the 
data plots and within the ITETripGen web app, these plots are found under the land use subcategory “none.”
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Additional Data
The sites were surveyed in the 1990s, the 2000s, the 2010s, and the 2020s in Arizona, Arkansas, California, 
Delaware, Florida, Indiana, Iowa, Kentucky, Maryland, Massachusetts, Minnesota, Nevada, New Hampshire, 
New Jersey, Ohio, Pennsylvania, South Dakota, Texas, Utah, Vermont, Washington, and Wisconsin.

Source Numbers
340, 350, 355, 359, 385, 617, 718, 810, 813, 844, 850, 853, 864, 865, 867, 869, 882, 883, 888, 904, 926, 
927, 936, 938, 954, 960, 962, 1004, 1024, 1025, 1027, 1052, 1219, 1224, 1227, 1238, 1267
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Convenience Store/Gas Station - GFA (2-4k)
(945)

Vehicle Trip Ends vs: Vehicle Fueling Positions
On a: Weekday

Setting/Location: General Urban/Suburban
Number of Studies: 48

Avg. Num. of Vehicle Fueling Positions: 9
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Vehicle Fueling Position
Average Rate Range of Rates Standard Deviation

211.05 68.50 - 664.00 102.55

Data Plot and Equation
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Fitted Curve Equation: T = 173.51(X) + 353.51 R²= 0.54
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Convenience Store/Gas Station - GFA (2-4k)
(945)

Vehicle Trip Ends vs: Vehicle Fueling Positions
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 71

Avg. Num. of Vehicle Fueling Positions: 10
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Vehicle Fueling Position
Average Rate Range of Rates Standard Deviation

13.65 3.75 - 50.00 7.16

Data Plot and Equation
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Convenience Store/Gas Station - GFA (2-4k)
(945)

Vehicle Trip Ends vs: Vehicle Fueling Positions
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 79

Avg. Num. of Vehicle Fueling Positions: 10
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Vehicle Fueling Position
Average Rate Range of Rates Standard Deviation

15.85 5.75 - 50.00 7.54

Data Plot and Equation
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Fitted Curve Equation: Not Given R²= ***
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Convenience Store/Gas Station - GFA (2-4k)
(945)

Vehicle Trip Ends vs: Vehicle Fueling Positions
On a: Weekday

Setting/Location: General Urban/Suburban
Number of Studies: 48

Avg. Num. of Vehicle Fueling Positions: 9
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Vehicle Fueling Position
Average Rate Range of Rates Standard Deviation

211.05 68.50 - 664.00 102.55

Data Plot and Equation
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Fitted Curve Equation: T = 173.51(X) + 353.51 R²= 0.54

X = Number of Vehicle Fueling Positions

T 
= 

Tr
ip

s 
En

ds

General Urban/Suburban and Rural (Land Uses 800–999) 719 



Convenience Store/Gas Station - GFA (2-4k)
(945)

Vehicle Trip Ends vs: Vehicle Fueling Positions
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 71

Avg. Num. of Vehicle Fueling Positions: 10
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Vehicle Fueling Position
Average Rate Range of Rates Standard Deviation

13.65 3.75 - 50.00 7.16

Data Plot and Equation
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Convenience Store/Gas Station - GFA (2-4k)
(945)

Vehicle Trip Ends vs: Vehicle Fueling Positions
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 79

Avg. Num. of Vehicle Fueling Positions: 10
Directional Distribution: 50% entering, 50% exiting

Vehicle Trip Generation per Vehicle Fueling Position
Average Rate Range of Rates Standard Deviation

15.85 5.75 - 50.00 7.54

Data Plot and Equation
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