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Mixed-Use Trip Generation Tools

AGENDA
1. Mixed-Use Trip Generation Tools Overview

2. Montgomery County Site-Level Analysis

3. Insights from Arlington and Alexandria

4. Conclusions

5. Discussion

2



Mixed-Use Trip Generation Tools

TRIP GENERATION: 
7 LEVELS OF SOPHISTICATION
1. ITE Standard Trip Generation Rates

2. ITE Standard Trip Generation Rates + Regression Formulas

3. ITE Standard Trip Generation Rates + ITE Handbook (Mixed-Use Reductions)

4. EPA MXD Model Application

5. MXD+ Model Application

6. MainStreet Web App, powered by MXD+

7. Custom Trip Generation Model and Tool (e.g., TripsDC)
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M-NCPPC Mixed-Use Trip Generation Tool Testing

ITE TRIP GEN MANUAL
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• Peak hour vehicle trips by land use

• Uses average rate or regression

• Reduction for internal capture in 
multi-use developments

• Peak hour trips by mode (total 
person, auto-driver, auto-passenger, 
transit, non-motorized)

• Calculated using mode splits applied 
to vehicle trip generation

9TH EDITION

10TH EDITION

ITE 9th
Edition

ITE 10th
Edition
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To
ol

Se
ns

iti
vi

ty
to

…

Parking No No

Land Use Mix No Yes
Demographic
& Built Env.

Context 
Variables

No General

Es
tim

at
es

Pr
ov

id
ed

Vehicle Trips Direct Direct
Person

Trips No General

Transit Trips No General
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combinedBike Trips No
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M-NCPPC LATR
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• Adjustment to vehicle trips calculated 
from the ITE 10th Edition

• Vehicle trip generation rate adjustment 
factors by policy area and land use type

• Transit proximity and parking 
management adjustments

LATR

Applicable Land Use Types Most
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Policy
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Transit Trips Policy
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Bike Trips Policy
Area

Key
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M-NCPPC LATR ADJUSTMENTS
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MXD+ (9TH & 10TH EDITIONS)
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• Adjustments to ITE Trip 
Generation (9th & 10th Editions)

• Estimated from national data 
(~240 sites) with a wide range of 
characteristics

• Introduces sensitivity to site-
level built environment and 
demographic factors, such as…
o Developed area
o Intersection density
o Vehicle ownership
o Employment within one mile
o Employment within 30 minutes transit
o Employment and population density

MXD +
9th 

MXD+
10th 

Applicable Land Use Types Most Most
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Land Use Mix Yes Yes
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Specific
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Specific

Es
tim

at
es

Pr
ov

id
ed

Vehicle Trips Direct Direct
Person

Trips Indirect Indirect

Transit Trips
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CombinedWalk Trips

Bike Trips

Key
Less Capable More Capable

Tool Capabilities
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MXD+ MAINSTREET APP
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Mixed-Use Trip Generation Tools

TRIPSDC
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• Estimated from 55 Residential + Retail 
sites in D.C.

• Independent, two-stage estimate of 
person trips and trips by auto, transit, 
walk, and bike as distinct modes

• Person Trip Generation is a linear 
model based on magnitude of 
residential units and commercial 
square footage

• Mode Choice is a multinomial logistic 
regression with seven independent 
context variables…

TripsDC
(DC)

Applicable Land Use Types Res/Retail
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Walk Trips Direct

Bike Trips Direct
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Tool Capabilities
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TRIPSDC MODE CHOICE VARS.
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• Employment within one mile

• Neighborhood population density

• Parking provided per service population

• Distance to transit <0.25 miles

• Transit/auto competitiveness (45 minutes)

• Transit service intensity

TripsDC
(DC)

Applicable Land Use Types Res/Retail
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Walk Trips Direct

Bike Trips Direct

Key
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TRIPSDC WEB APP: TripsDC.org
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TRIPSDC WEB APP: TripsDC.org
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TRIPSDC WEB APP: TripsDC.org
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TOOLS SUMMARY
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LATR ITE 9th
Edition

ITE 10th
Edition

MXD +
9th 

MXD+
10th 

TripsDC
(DC)

Applicable Land Use Types Most Most Most Most Most Res/Retail
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Parking No No No No No Yes

Land Use Mix No No Yes Yes Yes Yes

Demographic
& Built Env.

Context 
Variables

Policy
Area No General Site

Specific
Site

Specific
Site
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Vehicle Trips Direct Direct Direct Direct Direct Direct
Person

Trips
Policy
Area No General Indirect Indirect Direct

Transit Trips Policy
Area No General

Indirect;
Combined

Indirect;
Combined

Direct

Walk Trips Policy
Area No General;

combined

Direct

Bike Trips Policy
Area No Direct

Key
Less Capable More Capable

Tool Capabilities



Mixed-Use Trip Generation Tools 15

M-NCPPC: ANALYSIS SITES
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• Weighted Mean Absolute Percent Error (WMAPE)
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 − 𝑂𝑂𝑂𝑂𝐸𝐸𝐸𝐸𝑂𝑂𝑂𝑂𝐸𝐸𝑂𝑂

𝑂𝑂𝑂𝑂𝐸𝐸𝐸𝐸𝑂𝑂𝑂𝑂𝐸𝐸𝑂𝑂

• Average across all sites and both peak hours, weighted by 
observed count

*For person trip comparison for ITE 9th Edition, all vehicle trips are counted as person trips.

M-NCPPC: COMPARISON METRIC
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• ITE 9th Edition Trip Generation

• EPA MXD

• MXD+ (ITE 9th Editions)

• TripsDC

5 Mixed-Use Sites
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ARLINGTON: TOOLS TESTED
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ARLINGTON: RESULTS
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ALEXANDRIA COMMERCIAL 
PARKING STANDARDS STUDY
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Mixed-Use Trip Generation Tools

REGIONAL DATA SUMMARY
Washington, D.C Alexandria, VA Arlington 

County*
Montgomery 

County

Vehicle Trips Yes Yes Yes Yes

Person Trips Yes Yes No Yes

Multi-modal Trips Yes Yes No Yes

Daily / AM / PM AM / PM PM Only Daily / AM / PM AM / PM

Parking Supply Yes Yes Yes Yes

Number of Sites by Land Use Type
Residential Only 8 — 2 6

Residential / Retail 48 7 2 6

Residential / Retail / Hotel 1 1 — —

Residential / Retail / Office 1 — 1 —

Office / Retail 3 6 — 8

Hotel / Retail 2 2 — —

Hotel Only 1 — — —

Retail Only — 6 — —

Total 64 22 5 20
*Site-level data are likely available for additional sites.
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Mixed-Use Trip Generation Tools

CONCLUSIONS
1. MXD+ provides improved vehicle and person trip accuracy.

2. Custom tools can provide:

a) Sensitivity to key policy variables (e.g. parking supply)

b) Significantly better and individually estimated person, 
vehicle, walk, bike, and transit trip estimates...

3. …but need key variables and local calibration.

4. Regional data are available.
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Mixed-Use Trip Generation Tools

QUESTION

Could multiple jurisdictions collaborate to:

a) Leverage locally collected data; and 

b) Pool resources for custom trip generation tool development?
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Mixed-Use Trip Generation Tools

Discussion
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