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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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ITE TRIP GEN MANUAL

. Peak hour vehicle trips by land use
J Uses average rate or regression

. Reduction for internal capture in
multi-use developments

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

e Calculated using mode splits applied
to vehicle trip generation
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M-NCPPC LATR

LATR

e Adjustment to vehicle trips calculated
from the ITE 10th Edition

Applicable Land Use Types

Parking
e \Vehicle trip generation rate adjustment _ £ Land Use Mix
. QS -
factors by policy area and land use type © g & | Demographic ,
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M-NCPPC LATR ADJUSTMENTS

Appendix 1a: Institute of Transportation Engineers Vehicle-Trip Generation Rate

Adjustment

Appendix Table 1a: ITE Vehicle-Trip Generation Rate Adjustment Factors
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Policy Area # Residential Office Retail Other
1 Aspen Hill Q7% 08% 99% 97%
2 Bethesda CBD T9% B3% 61% b2%
3 Bethesda/Chevy Chase 87% 81% B5% 79%
4 Burtonsville Town Center 96% 96% 99%, 97%
5 Chewy Chase Lake B7% B1% B5% 79%
7] Clarksburg 100% 101%: 100% 100%
7 Clarksburg Town Center 100% 101% 100% 100%
8 Cloverly Q9% 101%: 100% 101%
9 Damascus 101% 100% 100% 100%
10 Derwood 94% 94% B7% 94%
11 Fairland/Colesville 96% 06% 99% 97%
12 Friendship Heights 78% T05% 73% 70%
13 Gaithersburg City 88% B6% 76% 85%
14 Germantown East 95% 95% 97% 91%
15 Germantown Town Center 899 915 9% 905
16 Germantown West 93 927 HHES




MXD+ (9™ & 10™ EDITIONS)

e  Adjustments to ITE Trip
Generation (9t & 10t 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...

Developed area

Intersection density

Vehicle ownership

Employment within one mile
Employment within 30 minutes transit
Employment and population density

O O O0OO0OO0Oo
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MXD + MXD+

9th 10th

Applicable Land Use Types
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S S D hi
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5o~ . .
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MXD+ MAINSTREET APP

I MainStreet l

# Project Information

{3} Scenario Info
Trip Generation
MXD Mode| Inputs
Model Outputs
Output Checks

Report Ready

User: mwatten

FEHRA PEERS

Status:  Project Information ~ Scenario Information  Trip Generation ~ MXD Model Inputs

Project Information

Project Name Blagden Alley District User mwatten
F&P Project Number DC15-YYYY

Location

Project Location Tools

Edit Project Boundary

Search

d i | - = 7 E
State MPO or RTPA County City Nearest F&P Office

Project Scenarios

Select Existing Scenario

Create New Scenario| Enter Scenario Name Save & Continue ©
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TRIPSDC

. 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...
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TripsDC
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TRIPSDC MODE CHOICE VARS.

e Employment within one mile
 Neighborhood population density

e Parking provided per service population

e Distance to transit <0.25 miles

e Transit/auto competitiveness (45 minutes)

* Transit service intensity

FEHR S PEERS \ DC ‘ Mixed-Use Trip Generation Tools

TripsDC
(DC)

Applicable Land Use Types

Res/Retail

Tool
Sensitivity
to...

Parking

Land Use Mix

Demographic
& Built Env.
Context
Variables

Estimates
Provided

Vehicle Trips

Person
Trips

Transit Trips

Walk Trips

Bike Trips

key [N

Less Capable

More Capable

Tool Capabilities



TRIPSDC WEB APP: TripsDC.org

d.
A

f

(+]

aad

i TripsDC -

TripsDC is a tool to estimate trip generation for mixed-use developments (residential and retail uses) within the i M
District of Columbia.
?

CREATE A SCENARIO © EXPLORE THE DATA

O\ ey SN e
N <
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TRIPSDC WEB APP: TripsDC.org

+
. Create Scenario
This tool estimates multimedal trip generation for any address in the District
Learn if TripsDC is right for your project.
L
Project title
My project
Project address
; 1003 K St NW, Washington, District of imbia 20001, United States
D A o s was matched 10 the selected parcel. You can manually select a nearby parcel if the match wa:
Parking spaces
15
— Create Scenario

- 75

: This tool estimates multimodal trip generation for any address in the District.
Retail Square Footage . ) . .

s Learn if TripsDC is right for your project.

GENERATE REPORT

Edit inputs ~
FEHR Y PEERS DC

1003 K St NW, Washington, District of Columbia 20001, United States

Residential units: 75 Retail square footage (KSF): 5 Parking spaces: 15

Person trips AM Person irips PM
94-98 122126

41-45 63-67

Mode split AM Mode split PM
20:24% 711%

11-15% 10-14%

1-5% 26%
535/% 67-71%
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TRIPSDC WEB APP: TripsDC.org

Walk = | Auto o=

L T Lk
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TOOLS SUMMARY

ITE 9th
Edition

ITE 10th
Edition

TripsDC
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FEHR S PEERS \ DC ‘ Mixed-Use Trip Generation Tools

14




M-NCPPC: ANALYSIS SITES

O Office with Retail
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M-NCPPC: COMPARISON METRIC

e Weighted Mean Absolute Percent Error (WMAPE)
Estimate — Observed
Observed

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

*For person trip comparison for ITE 9t Edition, all vehicle trips are counted as person trips.
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Overall Weighted Mean Absolute Percent Error (WMAPE)
200%

180% 173%
160% 155% 154%
140%
120%
100%

80%

ITE 9t Edition Not Available

65% 62% 64%

62%

59% 61% 56%

55% 49% = O2%
45% I 43% 43% 41%
I 34% I I 34%

Vehicle Trips Person Trips Walk, Bike + Transit Trips

60%

38%

40%

20%

0%

Montgomery County LATR m ITE 9th Edition ™ ITE 10th Edition = MXD +9th ® MXD + 10th ™ TripsDC (Montgomery)* ™ TripsDC (DC)*
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ARLINGTON: TOOLS TESTED

ITE 9th Edition Trip Generation

EPA MXD
MXD+ (ITE 9t Editions)

TripsDC

5 Mixed-Use Sites
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: RESULTS

ARLINGTON
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ALEXANDRIA COMMERCIAL
PARKING STANDARDS STUDY

m - ¥ . % of 5 How People Parking
Alexandria Commercial Parking Used T ks
an
Standards Study "
This study collected travel and parking data through: ndriza  to inform recommendations E 61 0/0
for updated commercial parking standards. D as conducted in spring 2017 and =
includ ak hour parking oc at 60 commercial sites, t 22 sites, < MOrve ACamoal WWalLA Bl
i WShared Vabicle WTanst  Othes
m
5 68%
o

W5hardVehice WD & Carpoo Honsmeet WOH Shaat
WTransk Walk & B Othar

=in &=
Survey Sites B fr‘?\-!f
L ] Restaurant W FetilShopping Contar z j WDewa & Carpocd [ Walk BBl On Strest M ONT Srect
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RETAILS

“Hote: Fercantages may noksim bo 100% a5 a result of rounding.
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REGIONAL DATA SUMMARY

Washington, D.C Alexandria, VA Ssten Montgomery
County* 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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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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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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Discussion
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