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1. EXECUTIVE SUMMARY

T

L

Mixed-use development has become increasingly common across the country, including Washington, D.C.
However, a straightforward and empirically validated method for evaluating the traffic impacts of such
projects is still needed. The data presented in the Institute of Traffic Engineers (ITE) Trip Generation
informational report is primarily collected at suburban, single-use, and free-standing sites. This defining
characteristic limits the applicability of these basic trip rates to mixed-use or multi-use development
projects. While the number of person trips generated by individual uses may be similar to free-standing
sites, the potential for interaction among on-site activities can significantly reduce the total number of
vehicle trips. Additionally, mixed-use projects located in areas with a variety of nearby destinations and
high quality transit access will produce fewer vehicle trips due to a larger share of trips entering and
exiting the site on foot, bicycle, or by transit.

The Mixed-Use Development (MXD+) method, initially developed for the United States Environmental
Protection Agency (EPA) and ITE, accounts for the degree to which mixed-use sites internally capture
travel and the extent to which smart growth site design and context result in walking, biking, and transit
use. The EPA MXD+ method represents a dramatic improvement over current methods of estimating trip
generation for mixed-use developments. The method produces reliable, though still somewhat
conservative, estimates of trip generation that are highly sensitive to the context of any given
development.

The District of Columbia Department of Transportation (DDOT) has long recognized the deficiencies with
traditional approaches and has conducted a number of studies to better understand traffic and parking
generation characteristics of the highly urban District. These methods, while significantly better than
using national data, still lack sufficient sensitivity to the context of developments (that is, where it would
be placed and what would surround it).

This study applies the EPA MXD+ method to sites within The District. Based on those initial results, the
EPA MXD+ method is then calibrated to better match District conditions. The resulting DDOT MXD+

;i DDOT MXD+ Method Development Report 1
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method is then operationalized into an easy to use spreadsheet tool for use by DDOT staff in project
development review.

Park Place

B. Study Contents

This report includes a literature review of other advanced trip generation methodologies that attempt to
tackle the issue of trip generation in highly urban environments. Then the original EPA MXD+ method
research is reviewed in detail.

The EPA MXD+ method is then applied to the study sites within The District. Based on the results of that
application, the EPA MXD+ method is calibrated to better match District conditions. This calibration
process is documented and reasons for the calibration are investigated.

Finally this report briefly describes the spreadsheet tool that was created with the calibrated DDOT MXD+
method for use by DDOT staff. For more detail on the spreadsheet tool please refer to the DDOT MXD+
User's Guide.

.i DDOT MXD+ Method Development Report 2
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The result of this process is an easy to use Excel-based spreadsheet tool that is preloaded with variables
to apply the DDOT MXD+ method at any address within The District. While the ITE method is limited to
vehicle trip generation, the spreadsheet tool estimates daily and peak hour trips by mode. The auto
vehicle trips were extensively calibrated and validated as part of the DDOT MXD+ method development
and therefore represent the most confident results. The tool compares the daily and peak hour vehicle
trip estimates to the ITE method to display the way ITE conventional methods overstate trip generation at
mixed-use sites.

The calibrated method vehicle trip validation results in Table 1 show that the DDOT MXD+ method
represents an improvement in estimating trip generation for vehicle trips. Graphs 1 and 2 display the

results.
TABLE 1
DDOT MXD+ METHOD
VEHICLE TRIPS - AVERAGE MODEL ERROR COMPARED TO COUNTS
Time Period ITE “Raw” DDOT MXD+ method
AM Peak Hour 129% 16%
PM Peak Hour 169% 13%

Source: Fehr & Peers DC, 2015.
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While the ITE method is limited only to vehicle trips, the DDOT MXD+ method can estimate all modes.

Table 2 shows that the DDOT MXD+ method reasonably estimates non-vehicle trip generation. As noted
above, transit and active transportation person trip estimates have lower levels of statistical validity at this

time due to data limitations, but they offer new insight for finer-grained level of multi-modal analyses.

Graphs 3 and 4 display the results visually.

TABLE 2
DDOT MXD+ METHOD
ACTIVE PLUS TRANSIT PERSON TRIPS - AVERAGE MODEL ERROR COMPARED TO COUNTS

Time Period ITE “Raw” DDOT MXD+ Method
AM Peak Hour - 11%
32%

PM Peak Hour

Source: Fehr & Peers DC, 2015.

DDOT MXD+ Method Development Report
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AM Peak Hour - Active Plus Transit Person Trips
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2. STUDY BACKGROUND

This section reviews the guidance given for trip generation analyses in the DC region. All of the current
guidance represents a pivot or adjustment from the ITE Trip Generation Manual.

1. DDOT CTR

The DDOT Comprehensive Transportation Review (CTR) Requirements (2012) state that a project applicant
can use the ITE Trip Generation Manual as a baseline only and should consider other approaches and
studies to supplement data from ITE. The requirements suggest available public data such as Census data
or the WMATA Ridership Survey. Additionally the requirements state that documentation for all
assumptions should be provided and will be reviewed closely by DDOT staff.

2. VDOT

The VDOT Administrative Guidelines for the Traffic Impact Analysis Regulations (2014) state that the ITE
Trip Generation Manual is the default trip generation method, but the VDOT reviewer may agree to the
use of alternate trip generation rates.

VDOT evaluated the EPA MXD method (that forms the basis of the DDOT MXD+ method) starting in 2011.
While VDOT was evaluating the method, it prepared a TRB paper that addressed the use of multiple
methodologies for trip generation on a transit-oriented development (TOD) corridor. The paper" found
the EPA MXD method to be suitable for trip generation in a TOD environment.

As an outcome of their evaluation, VDOT approved the EPA MXD method as a non-ITE trip generation
method for use in preparation of small area plan traffic impact statements and mixed use development
rezoning proposals.

3.  Arlington and Fairfax Counties

Transportation impact analysis guidelines for Arlington and Fairfax counties state that consistency with
VDOT Administrative Guidelines is required. Thus, the information presented above for VDOT applies.

! Faghri, Arsalan et al,, Virginia Department of Transportation. Measuring Travel Behavior and Transit Trip Generation
Characteristics of Transit-Oriented Developments. TRB 2013 Annual Meeting.

;i DDOT MXD+ Method Development Report 6
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4.  M-NCPPC: Montgomery and Prince George’s Counties

Transportation impact analysis guidelines for two counties in Maryland fall under the jurisdiction of M-
NCPPC. While Montgomery® and Prince George's® counties have different documents for their guidelines,
the recommendations of both are the same. They outline the following:

e Local rates for common land uses (such as office, retail, and residential) are locally calibrated
based on surveys (and compared to ITE for reasonableness)

e Special rates for sites near CBDs, transit, and unique land uses are provided
e For uses not explicitly included in the guidelines, the ITE manual can be used

e Deviations from published rates in the guidelines are acceptable but must be established in
consultation with planning staff

This section describes trends in travel behavior at a national scale and then the local context in the DC
region.

1. National Trends

After 50 years of steady growth, regional auto trips per capita leveled off in 2004 and declined by
approximately 10 percent between 2004 and 2012". Research has focused on the reasons for the decline
and whether the leveling and subsequent drop in auto travel is temporary or the beginning of a sustained
downward trend. Macroeconomic factors, as well as technology and social networking, have been
identified as possible reasons for the decline, but the major driving force has been a shift in lifestyle and
generational trends that influence society’s transportation preferences.

i. Macroeconomic Factors

Macroeconomic factors to explain the decrease in auto travel include lower vehicle ownership (by nearly
five percent between 2006 and 2011)°, declining employment rates (approximately five percent between
2000 and 2012)°, decrease in median household income (10 percent decrease between 2000 and 2012)’,

? Local Area Transportation Review and Policy Area Mobility Review Guidelines (2012).

3 Transportation Review Guidelines (2012).

* Federal Highway Administrative Office of Highway Policy Information, 2012.

> Cohn, D'Vera. “Data show a dent in Americans’ love for cars.” Pew Research Center. 1 July 2013.
http://www.pewresearch.org/fact-tank/2013/07/01/data-show-a-dent-in-americans-love-for-cars/
® Bureau of Labor Statistics, 2012.

7U.S. Census Bureau, 2012.

;i DDOT MXD+ Method Development Report 7
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and a shift from housing development in suburban or urban fringe areas to infill (“previously developed”)
areas near city centers and inner ring suburbs®.

ii. Technology and Social Networking

Some of the “conventional” wisdom on the reasons for auto travel decline has been overstated. Internet
shopping accounts for only 10 percent of all purchases; and 80 percent of internet purchases generate
additional auto travel due to delivery vehicles. Telecommuting effects are still small: only 4.3 percent of
employees worked from home in 2010, as compared with 3.5 percent in 1970. Many studies have found
that connected applications and the sharing economy tend to be associated with only slight changes in
travel demand (both increase and decrease). Information and communications technologies appear to act
as a complement to travel and not a substitute for it.’

iiii. Shifting Lifestyle and Generational Trends

A large amount of research has been focused on the shifting lifestyle of generational trends between Baby
Boomers (those born between 1946 and 1964) and Millennials (roughly those born between 1983 and
2000). These two groups represent the two largest age cohorts alive today. During the Great Recession,
the period for which household travel surveys are available, millennials were transitioning into adult life in
a volatile job market while Baby Boomers were transitioning into their golden years and experiencing
retirement issues due to devaluation of various assets.

Baby Boomers are expected to be more active and mobile than the present senior population, just as the
present senior population is more mobile than the generation before it. Aligning with overall trends, per
capita auto travel declined by nearly 10 percent between 2001 and 2009 for Baby Boomers. Car mode
share declined between 2001 and 2009 for both Baby Boomers and seniors aged 75 and older.™

Millennials entered their adult lives during the onset of the Great Recession but recently have seen the
economy rebound significantly. Economic factors have had a strong influence on their travel decisions,
with the younger generations traveling fewer miles and making fewer trips than was the case for previous
generations at the same stage in their lives. !

Car ownership is down overall — adults between the ages of 21 and 34 bought just 27 percent of all new
vehicles sold in the US, down from a peak of 38 percent in 1985. Surveys of Millennials indicate a strong

® Thomas, J. “Residential Construction Trends in America’s Metropolitan Regions,” U.S. Environmental Protection
Agency, January 2009 and January 2010.

? Volpe National Transportation Systems Center. “Driven to Extremes — Has Growth in Automobile Use Ended?” FHWA
Office of Highway Policy Information, May 2013.

1% National Household Travel Survey (NHTS), 2009.

! Blumenberg E., Taylor B., Ralph K., Wander M., Brumbaugh S. “What's Youth Got to Do with It? Exploring the Travel
Behavior of Teens and Young Adults.” (2013) University of California Transportation Center.
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preference toward living in medium or big cities, where land use and social scenes tend to be more
dynamic with a mixture of activities and socioeconomic groups.*

iv. Local Context in The District

Over the last five years, US Census has continually reported The District as having one of the fastest
growing populations in the country. While this growth is slowing, DC's population is now the largest it
has been since 1978. VMT per capita in The District, as opposed to the region, peaked in 1996 and by
2011 had declined approximately 20 percent, indicating that people in The District are increasingly
traveling by alternative modes.

The people moving into DC, are almost entirely car-free. They are very different from current residents in
that regard: only 12% of new households own cars, compared to 62.1% of current DC households. These
new households are demanding fewer parking places, much less rush hour road space, and much less
gasoline. The District is a mature, dense, and mixed-use environment that contains high accessibility to all
modes including auto, walk, bike, and transit. Development in recent years has focused on projects that
would be attractive to those in the shifting lifestyle and generational changes described above. Urban
developments, especially residential over retail, have been the majority of development built recently.

V. Conclusion

The increase in active lifestyles and transit travel has highlighted the need for better tools to understand
urban multimodal travel behavior. As explained further in the literature review section, the existing
industry standard tools do not adequately capture multi-modal travel behavior.

2 Lachmann M., Leanne B., Deborah L. “Generation Y: Shopping and Entertainment in the Digital Age.” Urban Land
Institute, 2013.

;i DDOT MXD+ Method Development Report 9
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3. LITERATURE REVIEW

National

Several studies and references have continued to evolve the conversation on estimating trip generation at
mixed-use sites.

ITE Trip Generation Manual

Most transportation impact analyses in the USA rely on the ITE Trip Generation Manual. The trip
generation data included is largely representative of individual, single-use suburban developments whose
trips are made by private vehicles. Even before analyzing complex urban and mixed-use developments,
ITE has been shown to be less reliable for evaluating simple single-use developments. In particular, the
small sample sizes used to derive rates, and the wide range of values present in the data set, indicate that
there are factors missing.

Recognizing this limitation, the Trip Generation Manual advises "at specific sites, the user may want to
modify the trip generation rates presented in this document to reflect the presence of public
transportation service, ridesharing or other TDM measures, enhanced pedestrian and bicycle trip-making
opportunities, or other special characteristics of the site or surrounding area.” With that advice there has
been a significant amount of research into better methods to estimate trip generation at urban mixed-use
developments.

URBEMIS

The Urban Emissions Model (URBEMIS) was developed by the California Air Resources Board for

estimating emissions from land use development projects. It uses ITE trip generation rates and has some
ability to adjust those rates based on land use context using early versions of the “Ds" research. It is not
considered a state-of-the-practice method given recent advances in research by ITE, US EPA, CUTR, etc.

NCHRP 684 — Enhancing Internal Trip Capture Estimation for Mixed-Use Developments

This method estimates peak-period internal capture rates for mixed-use developments for use in standard
ITE trip generation applications. NCHRP 684 was approved and integrated into ITE as part of the ITE Trip
Generation Manual Handbook, 3" Edition. Its limitations include a lack of sensitivity to modes other than
the automobile and the small sample size of sites used to derive its conclusions.

NCHRP 684 improved peak hour predictions in comparison to an early version of the MXD method and
has since been incorporated into the MXD+ method such that the combined research results in the best

;i DDOT MXD+ Method Development Report 10
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fit of estimates of travel generation to observed travel generation. This incorporation was documented in
an American Planning Association (APA) Planning Advisory Service (PAS).

NCHRP 770 - Estimating Bicycling and Walking for Planning Project Development: A Guidebook

The guidebook contains methods and tools to estimate bicycling and walking demand for a variety of
project scales from regional to local. Variables used in the methods are sensitive to common planning
factors that can be measured and forecast.

NCHRP 770's limitations include its focus on bicycling and walking at the expense of the other modes.
CUTR - Trip Internalization in Multi-use Developments

This research™ used the NCHRP 684 method to test mixed-use projects in Florida and verified the
improved accuracy of internal trip capture estimates. This methodology was adopted by Florida
Department of Transportation (FDOT).

This research has the same limitations listed for the NCHRP 684 method.
TCRP 128 - Effects of TOD on Housing, Parking, and Travel

This report gives insight into the characteristics of residents of transit-oriented development, including
their trip generation rates.

This report represented a meta-analysis of other studies and as such did not proscribe a single method to
use at a local project scale.

Journal of Transport and Land Use Resources — Volume 8 (2015)

Volume 8 (2015) of this journal contained multiple trip generation articles that should be considered as a
group. The articles tackle specific trip generation issues largely related to capturing the land use context
effects on trip generation rates. The three articles each proposed simplified models to pivot from ITE for
smart, urban, or mixed-use environments. They often include use of a household travel survey or other
publically available data sources. These models prove too simple to describe the meaningful relationship
between the built environment and trip generation but prove a useful starting point.

EPA MXD+

The following web page contains the MXD method background information and spreadsheet model for
download: http://www?2.epa.gov/smartgrowth/mixed-use-trip-generation-model. This is the first version

of the MXD trip generation model. The method uses ITE trip generation rates and adjusts rate estimates
based on the influence of built environment variables commonly referred to as the Ds (i.e., Density,
Diversity, etc.). The second version of the method was calibrated for the SANDAG region. The third

3 Trip Internalization in Multi-Use Developments, 2014. Center for Urban Transportation Research. University of South
Florida.
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version of the method, known as the MXD+ method, combines the MXD method and the ITE
Recommended Practiced Mixed Use Trip Generation method (based on NCHRP 684). More detail can be
found in the next section.

California

Studies throughout California have furthered the development of the MXD method.
California Infill Trip Generation Study (Caltrans)

http://www.dot.ca.gov/newtech/researchreports/reports/2009/final summary report-calif. infill trip-
generation rates study july 2009.pdf

This study attempted to develop trip generation rates for common infill land use categories in urban areas
of California. While it established a recommended data collection method, it did not collect sufficient
data to substantiate statistical relationships about the influence of land use context on infill land use trip
generation rates. More data points were recommended along with a validation of the trip rates.

California Smart-Growth Trip Generation Rates Study (UC Davis)

http://ultrans.its.ucdavis.edu/projects/smart-growth-trip-generation

The goal of this project was to develop a method and spreadsheet tool that practitioners can use to
estimate multi-modal trip-generation rates for proposed smart-growth land use development projects in
California. The spreadsheet tool adjusts trip generation estimates based on ITE rates.

Smart Growth Trip Generation and Parking Study (SANDAG)

Smart Growth Trip Generation and Parking Study

SANDAG approved the method for use region-wide following comparison to local sites and review by
local staff. This web page provides details on its review and implementation. San Diego Association of
Governments (SANDAG), 2010.

Washington, D.C.

The Washington, D.C. metropolitan area has most recently sought to address mixed-use trip generation
analysis through local studies.

DDOT Urban Trip Generation Study

This report is a comprehensive review of previous research that developed and defined a data collection
protocol for site and context data. The report documents the results of a pilot data collection that tested
the protocol. The results of the pilot data collection were compared to the predicted impacts based on

.] DDOT MXD+ Method Development Report 12
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the industry standard, ITE Trip Generation Manual, and to six alternative methods. The EPA MXD+ method
was one of the methods included and it performed well in this limited role.

VDOT Research

VDOT evaluated the EPA MXD+ method starting in 2011. While VDOT was evaluating the method, it
prepared a TRB paper that addressed the use of multiple methodologies for trip generation on a TOD
corridor. The paper™ found the EPA MXD method suitable for trip generation in a TOD environment.

The common theme behind all of the literature described above is the need to better reflect the sensitivity
of trip generation to more factors than are present in the current industry standard methodologies. All of
the research listed includes a reference to the built environment factors that influence trip generation,
colloquially known as the “Ds”. We decided to move forward with the application of the EPA MXD+
method for sites within The District due to its large model development sample size (240 sites across the
country) and its successful application for controversial projects in environmentally litigious California.

4 Faghri, Arsalan et al., Virginia Department of Transportation. Measuring Travel Behavior and Transit Trip Generation
Characteristics of Transit-Oriented Developments. TRB 2013 Annual Meeting.
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4. EPA MXD+ METHOD

This section describes the EPA MXD method that forms the basis of the DDOT MXD+ method.

Current accepted methodologies, such as the Institute of Transportation Engineers (ITE) Trip Generation
method, are primarily based on data collected at suburban, single-use, freestanding sites. These defining
characteristics limit their applicability to mixed-use or multi-use development projects, such as those
frequently found within The District, which is in a high-density walkable urban setting with frequent local
and regional transit service. The land use mix, design features, and setting of proposed projects within
The District include characteristics that influence travel behavior differently from typical single-use
suburban developments. Thus, traditional data and methodologies, such as ITE, do not accurately
estimate the project vehicle trip generation.

Original EPA MXD Research

In response to the limitations in the ITE method, and to provide a straightforward and empirically valid
method of estimating vehicle trip generation at mixed-use developments, the US Environmental
Protection Agency (EPA) sponsored a national study of the trip generation characteristics of multi-use
sites prepared by Fehr & Peers. Travel survey data was gathered from 239 mixed-use developments
(MXDs) in six major metropolitan regions, and correlated with the characteristics of the sites and their
surroundings. The findings indicate the amount of external traffic generated is affected by a wide variety
of factors, each pertaining to one or more of the following characteristics:

e The relative numbers of residents and jobs on the site — the better the site jobs/ housing

balance, the greater the proportion of commute trips that remain internal.

¢ The amount of retail and service use on the site relative to the number of residences - the
greater the degree to which retail and service opportunities match the needs generated by site
residents, the greater the internalization of household-generated shopping, personal services and

entertainment travel.

e The amount of retail and service use relative to the number of employees — the better the
balance of employee-oriented retail and service opportunities, the greater the internal capture of

lunchtime and after-work dining, shopping and errands by site employees.

DDOT MXD+ Method Development Report 14
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e The overall size of the development - the larger the scale of the development in terms of
acreage and total amounts of residential and commercial use, the greater the likelihood that

travel destinations can be satisfied within the site as a whole.

e The density of development - the greater the concentration of dwellings and commercial space
per acre, the greater the likelihood that the interacting land uses will be near enough together to

encourage walking or short-distance internal driving.

* The internal connectivity for walking or driving among different activities — the greater
connectivity, measured in terms of the ratio of intersections to total land area within the site, the

greater the trip internalization and the number of trips made by walking instead of driving.

e The availability of transit — the greater the number of jobs within a reasonable travel time via
transit, the greater the share of travel likely to occur by transit, and the lower the traffic

generation.

e The number of convenient trip destinations within the immediate area — the number of retail
and other jobs in neighborhoods immediately surrounding the multi-use site reduces the amount

of walking to/from the site and reduces traffic generation.

These characteristics were found to represent the factors most influential in trip generation. They were
named the 7 "Ds": density, diversity, design, destination accessibility, development scale, demographics,
and distance to transit. The actual quantification of the "D" characteristics for the purpose of the Mixed-
Use Methods results in a richer set of variables with which to measure a development site.

These characteristics were related statistically to the trip behavior observed at the study development sites
using Hierarchical Linear Modeling (HLM) techniques.  This quantified relationships between
characteristics of the mixed-use developments (MXDs) and the likelihood that trips generated by those
MXDs will stay internal and/or use modes of transportation other than the private vehicle. These
statistical relationships produced equations, known as the EPA MXD method, that allow predictive vehicle
trip reduction as a function of the MXD characteristics. Applying the vehicle trip reduction percentage to
“raw trips,” as predicted by ITE, produces an estimate for the number of vehicle trips traveling in or out of
the site. This process is explained in more detail in the method structure and outputs section below.

Additional Fehr & Peers Research

Since the conclusion of the EPA sponsored study, Fehr & Peers has been actively enhancing the MXD
method. The criticisms of the original method included a lack of sensitivity to internal site design, poor
peak hour performance, and inconsistency with approved ITE mixed use development methodologies.

In the American Planning Association (APA) Planning Advisory Service (PAS) "Getting Trip Generation
Right — Eliminating the Bias Against Mixed Use Development,” Fehr & Peers describes the development of

;i DDOT MXD+ Method Development Report 15
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MXD+ which incorporated new research from the US EPA, the Transportation Research Board, and ITE to
improve mixed-use development trip generation estimates. MXD+ improved on the validation results of
the original EPA MXD method: it was found to be very accurate (0.97 RZ) for the over 30 sites across the
country to which it was applied.

MXD+ consists of four steps to achieve an estimate of trips by mode generated by the mixed-use
development. The four steps and outputs are:

1. Compute trip estimates using standard rates or equations from ITE (“raw” vehicle trips). These
estimates do not assume any internalization, and only minimal trips made by walking and/or
transit.

2. Compute the probability of a trip staying internal to the mixed-use development.
3. Compute the probability that an external trip will be made by walking or bicycling.
4. Compute the probability that an external trip will be made by transit.

Mathematically, if we call the above probabilities generated in steps 2-4 above Pinteral Pwalkviker @aNd Pyansit
respectively, the desired result of number of external vehicle trips generated by mixed-use/TOD is
illustrated in the following equation:

External Vehicle Trips by MXD = Raw Vehicle Trips * (1 — Piprernar) * (1 — Pyaikpice — Peransit)

Although the result of the above equation (the number of external vehicle trips) was formally validated as
part of the MXD+ research, the component metrics (such as walk, bike, and transit person trips) have not
been validated, largely due to lack of data for validation. For this reason, the highest confidence is given
to the external vehicle trip estimates. For the purposes of the DDOT MXD+ method, assumptions are
made to better estimate the component metrics.

The three probability models (Pinternalr Pwalkbiker aNd Pyansit) depend on variables that are characteristics of
the MXD. Each of these variables provides a means of quantifying each of the "D" characteristics that
influence trip generation in smart growth settings.

The probabilities are calculated separately for trips produced by and attracted to MXDs. Additionally they
are calculated separately by trip purpose: home-based work, home-based other, and non-home-based.
Operating by trip purpose gives the method the ability to be sensitive to different land use mixes as well
as to peak hour (disproportionally home-based work) versus off-peak (disproportionally home-based
other and non-home-based). The models themselves were estimated as logarithmic log-odds models,
which express the odds as a power function of the independent variables. Coefficient values are arc

;i DDOT MXD+ Method Development Report 16



O FEHR A PEERS

District Department of Transportation Serving DC and the Mid-Atlantic

elasticities of odds with respect to the independent variables. The log odds estimates are first
exponentiated, then converted into probabilities using the following formula:

odds

Probability = m

For more detail please refer to the peer-reviewed article in the ASCE Journal of Urban Planning and
Development®.

To validate the MXD+ method, a set of 27 independent mixed-use sites that were not included in the
initial analysis were tested. Validation sites were made up of mixed-use developments and areas ranging
in size from approximately five acres to over 1,000 acres, located in diverse regions across the United
States including Florida, Utah, California, North and South Carolina, Georgia, and Texas.

The validation tests produced three performance measures: average model error, root mean squared error
(RMSE), and R-squared. Average model error measures the difference between the estimated trip
generation and the observed trip generation. RMSE is a measure of the percentage by which the trip
generation estimates produced by the method deviate from the actual trip generation counted at each of
the study sites. The lower the RMSE deviation, the more accurate the prediction method. R-squared is a
measure of how well the prediction method accounts for the degree of variation in trip generation from
one site to another, with a value of 0.5 indicating an ability to explain 50 percent of the variation among
cases and a value of 1.0 indicating a perfect ability to capture the variation in trips from one site to
another. Table 3 displays the external vehicle validation statistics for the ITE "Raw” method, ITE
Handbook, and the MXD+ method.

As shown, the MXD+ method generates much more accurate estimates for these types of sites.
Additionally, the MXD+ method highly accounts for the degree of variation in trip generation from one
site to another. The MXD+ method also performs very well in the peak hours, whereas ITE is inconsistent.

1> "Traffic Generated by Mixed-Use Developments—Six-Region Study Using Consistent Built Environmental
Measures.” Journal of Urban Planning and Development, 137(3), 248-261.
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TABLE 3:
MXD+ METHOD
EXTERNAL VEHICLE VALIDATION STATISTICS

Validation Statistic ITE “Raw” ITE Handbook Method MXD+ Method

Daily

Average Model Error* 28% 16% 2%

% RMSE? 40% 27% 17%

R-Squared® 0.77 0.89 0.96
AM Peak Hour

Average Model Error 54% 49% 12%

% RMSE 54% 53% 21%

R-Squared 0.81 0.81 0.97
PM Peak Hour

Average Model Error 49% 35% 4%

% RMSE 64% 49% 15%

R-Squared 0.40 0.65 0.97

Source: Fehr & Peers DC, 2015.

On the success of the validation described above, the MXD+ method has been approved for use by the
EPA™. It has also been peer-reviewed in the ASCE Journal of Urban Planning and Development”, peer-
reviewed in a 2012 TRB paper evaluating various smart growth trip generation methodologies'?,
recommended by SANDAG for use on mixed-use smart growth developments®, promoted in an American
Planning Association (APA) Planning Advisory Service (PAS)20 which recommended it for evaluating traffic

18 Trip Generation Tool for Mixed-Use Developments (2012). www.epa.gov/dced/mxd_tripgeneration.html

7 "Traffic Generated by Mixed-Use Developments—Six-Region Study Using Consistent Built Environmental
Measures.” Journal of Urban Planning and Development, 137(3), 248-261.

'8 Shafizadeh, Kevan et al. “Evaluation of the Operation and Accuracy of Available Smart Growth Trip Generation
Methodologies for Use in California.” Presented at 91* Annual Meeting of the Transportation Research Board,
Washington, D.C., 2012.

19 SANDAG Smart Growth Trip Generation and Parking Study.
http://www.sandag.org/index.asp?projectid=378&fuseaction=projects.detail

% Walters, Jerry et al. “Getting Trip Generation Right — Eliminating the Bias against Mixed Use Development.”
American Planning Association. May 2013.
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generation of mixed-use and other forms of smart growth, including infill and transit-oriented
development. It has also been used successfully in multiple certified environmental impact reports (EIRs)
for controversial and high profile development projects in California.

DDOT MXD+ Method Development Report 19
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5. LOCAL APPLICATION OF MXD+

This section describes the off-the-shelf application of the MXD+ method to The District sites identified as
mixed-use developments. This was intended to set a baseline before calibration of the MXD+ method to
create the DDOT MXD+ method.

DDOT has recently embarked on various studies related to trip generation. This project was intended to
leverage the data collected in those studies for use in creating a DDOT specific MXD+ spreadsheet tool.
The sites were selected to represent a cross section of the common type of current developments
occurring in The District: mixed use developments in highly urban areas that are accessible to multiple
transportation modes. Table 4 lists the sites and their addresses. Figure 1 maps the sites. Appendix A
contains a summary of the data collected at these sites.

TABLE 4
DDOT MXD+ METHOD
STUDY SITES
Number Name Address
1 Park Place 3700 Georgia Avenue
2 The Paramount 829 Quincy Street NW
3 The Griffin 3801 Georgia Avenue
4 3Tree Flats 3910 Georgia Avenue
5 The Allegro 3460 14th Street NW
6 Kenyon Square 1390 Kenyon Street NW
7 Highland Park 3000 14th Street
8 The Onyx 1100 First Street SE
9 Velocity Condos 1040 First Street
10 Jefferson at Capitol Yards 70 Eye Street SE
11 Axiom at Capitol Yards 100 Eye Street SE
12 Flats 130 130 M Street NE

DDOT MXD+ Method Development Report
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TABLE 4
DDOT MXD+ METHOD
STUDY SITES
Number Name Address
13 Residences at Georgia Avenue 4100 Georgia Ave
14 909 New Jersey 909 New Jersey Avenue
15 Loree Grand 250 K Street NE
16 Senate Square - Combined 201 Eye Street NE
17 Jenkins Row 1350 Potomac Ave SE
18 Columbia Condominiums 2425 L St NW
19 Cityline at Tenley 4500 Wisconsin Ave NW
20 Metropole 1515 15th St NW
21 The Ellington 1301 U St NW
22 Westpark Apartments 2130 P St NW
23 7th Flats at Progressive Place 1825 7th St NW
24 Ft. Totten Station 5210 3rd St NE
25 Mass Courts 300 Massachusetts Ave NW
26 Park Triangle 1375 Kenyon St NW
27 City Vista 475 K St NW
28 The Lansburgh 425 8th St NW
29 The Swift 3828 Georgia Avenue NW
30 360 H Street 360 H Street NE
31 The Louis 1920 14th Street NW
32 14W Apartments 1315 W Street NW
33 77 H Street 77 H Street NW
34 Twelvel2 Apartments 1212 4th Street SE
35 Avalon at Gallery Place 770 5th Street NW
36 The Yards Foundry Lofts 301 Tingey Street SE
37 Quincy Court 1117 10th Street NW

DDOT MXD+ Method Development Report
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DDOT MXD+ METHOD

Number Name
38 The Meridian at Gallery Place
39 Winston House Apartments
40 22 West
41 The Avenue
42 The Artisan
43 View 14
44 The Harper
45 Jefferson Market Place
46 2400 M Apartments
47 2401 Pennsylvania Avenue
48 Dupont West
49 Ten Ten Mass
50 Langston Lofts
51 Capitol View on 14th
52 DC District
53 Lofts 14
54 Alta at Thomas Circle
55 Avalon First and M
56 1000 Connecticut Avenue
57 1050 K Street
58 101 Constitution Avenue
59 Mandarin Oriental
60 Courtyard Marriott Dupont Circle
61 The Dupont Circle Hotel

STUDY SITES

Address
450 Massachusetts Avenue NW
2140 L Street NW
1177 22nd Street NW
3506 Georgia Avenue NW
915 E Street NW
2303 14th Street NW
1919 14th Street NW
1550 7th Street NW
2400 M Street NW
2401 Pennsylvania Avenue NW
2141 P Street NW
1010 Massachusetts Avenue NW
1390 V Street NW
2420 14th Street NW
1401 S Street NW
1401 Church Street NW
250 K Street NE
1160 1st Street NE
1000 Connecticut Avenue NW
1050 K Street NW
101 Constitution Avenue NW
1330 Maryland Avenue SW
1900 Connecticut Avenue NW

1500 New Hampshire Avenue NW

Source: Fehr & Peers DC, 2015.
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This section describes the data collected done for the study sites as well as that needed for application of
the MXD+ method.

Site Survey of Trip Generation

This study used site trip generation surveys conducted by other consultants for similar projects. The
following describes the trip generation surveys. Approximately 16 sites were collected by Nelson/Nygaard
and 45 sites by a combination of CH2M Hill and Gorove/Slade Associates.

Nelson/Nygaard Data Collection

The survey data was collected between November 2013 and February 2014. Survey data was collected for
all access points and modes to and from the site for the AM and PM hour periods.

CH2M Hill and Gorove/Slade Associates Data Collection

The survey data was collected between the end of April and the middle of June of 2015. The surveys
required an average of 19 counters per site. Survey data was collected for all access points and modes to
and from the site for the AM and PM hour periods.

MXD+ Data Collection

To estimate the 7 "Ds” characteristics used in the MXD+ method, Fehr & Peers DC summarized data from
publically available data sources. Table 5 outlines the data sources used for each of the Ds.

TABLE 5
DDOT MXD+ METHOD
MXD+ DATA COLLECTION

“D"” Name Variables in MXD Sources
. - . Land Use Program
Density Activity Density TPB/MWCOG Land Use Database
R L Land Use Program
Diversity Diversity TPB/MWCOG Land Use Database
Design Intersection Density EPA Smart Location Database (SLD)

-Employment within 1 mile

Destinations o . .
inat -Employment within 30 minutes by transit

TPB/MWCOG Travel Model
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TABLE 5
DDOT MXD+ METHOD
MXD+ DATA COLLECTION

“D"” Name Variables in MXD Sources
Distance to . -y . . Land Use Program
1
Transit Percentage of project within ¥4 mile of transit DCOP GIS
Development Building footprint Site Plan
Scale
Demoaraphics -Household Size Census 2010
grap -Auto Ownership American Community Survey 2014

Source: Fehr & Peers DC, 2015.

Table 6 displays the external vehicle validation statistics for the ITE “Raw” method and off-the-shelf
MXD+ method as applied to The District study sites. The next section of this report contains a similar set
of statistics after locally validating the MXD+ method to create the DDOT MXD+ method.

Without local calibration, the EPA MXD+ method performs poorly for The District study sites in terms of
vehicle trip validation. Graphs 5 and 6 display the validation results.

TABLE 6
EPA MXD+ METHOD
VEHICLE TRIPS - VALIDATION STATISTICS

Validation Statistic ITE “Raw” EPA MXD+ method

.i DDOT MXD+ Method Development Report 25



District Department of Transportation

FEHR 4 PEERS

Serving DC and the Mid-Atlantic

AM Peak Hour
Average Model Error 158% -55%
Average Absolute Model Error 159% 80%
% RMSE 218% 109%
R-Squared 0.37 0.06
PM Peak Hour
Average Model Error 188% -10%
Average Absolute Model Error 189% 57%
% RMSE 229% 91%
R-Squared 0.53 0.36
Source: Fehr & Peers DC, 2015.
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The results shown thus far are just for external vehicle validation. DDOT has expressed interest in how the
MXD+ method performs for the other modes. ITE “Raw” only estimates vehicle trips and thus does not
estimate walk, bike, or transit trips. The table below show how EPA MXD+ method performs for the other

modes.

Without local calibration, the EPA MXD+ method performs poorly for The District study sites in terms of
non-vehicle person trip validation. Of particular interest is that the EPA MXD+ method underestimates
the number of person trips regardless of mode. This finding is consistent with DDOT's previous findings
and indicates that the purely capacity-based trip generation of the ITE Trip Generation Manual does not
fully capture trip generation behavior in The District.

Appendix B contains the EPA MXD+ method validation tables and graphs for all modes.

TABLE 7
EPA MXD+ METHOD
NON-VEHICLE PERSON TRIPS - VALIDATION STATISTICS

DDOT MXD+ Method Development Report 27
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Validation Statistic Transit Trips Active Trips All Person Trips
AM Peak Hour
Average Model Error -28% -17% -33%
Average Absolute Model Error 72% 47% 47%
% RMSE 130% 66% 69%
R-Squared 0.04 0.40 0.37
PM Peak Hour
Average Model Error 1% -41% -22%
Average Absolute Model Error 73% 55% 44%
% RMSE 110% 85% 65%
R-Squared 0.08 0.40 0.46

Source: Fehr & Peers DC, 2015.
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6. LOCAL CALIBRATION AND VALIDATION OF
DDOT MXD+

This section describes investigation of the local application of the EPA MXD+ method for The District
study sites. It then outlines calibration efforts to convert the EPA MXD+ method into a locally valid DDOT
MXD+ method.

For each of the study sites, Fehr & Peers DC summarized the 2007/2008 MWCOG Household Travel
Survey (HHTS) to generate daily metrics to compare against estimates from the EPA MXD+ method. As a
reminder the EPA MXD+ method estimates the probability that a trip will be internally captured, external
walk/bike, or external transit. Care was taken to ensure that the sample sizes used to generate metrics
from the HHTS were adequate. Where appropriate, the smallest geographic scale available was used. If
the sample size was not adequate, the next smallest geographic scale was used.

Graphs 7 through 10 present a comparison of the probabilities for all trip types combined.
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Graph 7 shows that the EPA MXD+ method under-predicts the percentage of internal capture. This makes
sense as the HHTS data is at a larger scale than the projects analyzed in the MXD+ method, and internal
capture naturally increases as you increase the size of the “project”. This does not need to be significantly
calibrated for.

Graph 8 shows that the EPA MXD+ method neither consistently over-predicts nor under-predicts the
percentage of auto travel. This is consistent with the overall validation statistics presented in the previous
section: the EPA MXD+ method had a large absolute model error, high RMSE, and low R-squared. As auto
travel is the “remainder” of the EPA MXD+ method, there are not direct calibration efforts due to this
factor.

Graph 9 shows that the EPA MXD+ method over-predicts the percentage of walk/bike travel. This is
consistent with conclusions made in the original EPA MXD+ method research. This will be addressed in
the following calibration factors.

Graph 10 shows that the EPA MXD+ method under-predicts the percentage of transit travel. This is
consistent with conclusions made in the original EPA MXD+ method research. This will be addressed in
the following discussion of calibration factors.

It is noted that the MWCOG HHTS is from 2007/2008 and thus may represent outdated mode data. It is
also noted that this is a comparison of percentages and not absolute values. The finding that the EPA
MXD+ method under-predicts overall person trip generation will be addressed in the following discussion
of calibration factors.
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Lastly it is noted that the conclusions observed above are for all trip types and do not necessarily hold
true across all trip purposes. For example Graph 11 shows that the EPA MXD+ method under-predicts the
percentage of walk travel for the non-home-based trip purpose. Care was taken in the calibration factors
to address these trip purpose specific issues.
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Appendix C contains all calibration graphs for all trip purposes.

Based on the initial application of the EPA MXD+ method, several calibration and adjustments to the
method were proposed to better estimate trip generation within The District.

Vehicle Trip to Person Trip Factors

The EPA MXD+ method under-predicts the number of total person trips. Based on the MWCOG HHTS,
Fehr & Peers DC summarized ITE vehicle trip to person trip conversion factors. This calibration factor
accounts for observation that the purely capacity-based trip generation of the ITE Trip Generation Manual
does not fully capture trip generation behavior in The District.

These conversion factors were calculated individually for each time period, and at the smallest geographic
scale, with an appropriate HHTS sample size. Based on initial tests, these factors were only applied to site
attractions. Further research is warranted.
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Table 8 presents the range of factors calculated.

TABLE 8
MWCOG HHTS
VEHICLE TRIP TO PERSON TRIP CONVERSION FACTORS

Daily AM PM

District Average 275 3.25 3.00
Min 1.25 1.25 1.25

Max 7.50 475 5.50

Source: Fehr & Peers DC, 2015.

Internal Mode Share

The EPA MXD+ method estimates internal trips but does not assign them to individual modes. For the
purposes of the DDOT MXD+ method, assumptions were made to assign these internal trips to modes.

Based on the MWCOG HHTS, Fehr & Peers DC summarized the mode share short (less than 1 mile) trips
as a proxy for internal trips. These mode share values were calculated individually for each time period
and at the smallest geographic scale with an appropriate HHTS sample size.

Acknowledging that the mode shares summarized from MWCOG HHTS may still over-estimate particular
modes, Fehr & Peers DC introduced a sliding scale of internal mode share assumptions as a function of
the site’s size. Table 9 presents the sliding scale of internal mode share assumptions. These assumptions
were applied to the estimated internal trips.

TABLE 9
MWCOG HHTS
INTERNAL MODE SHARE ASSUMPTIONS SLIDING SCALE

Size of Site (acres) Internalization Assumptions
Small 0-50 Assumes walk for 100% of internal trips
Medium 50 - 100 Assumes HHTS split of walk-bike for 100% of internal trips
Large 100+ Assumes HHTS split of all modes for 100% of internal trips

Source: Fehr & Peers DC, 2015.
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Active Trip Distribution

The EPA MXD+ method does not estimate walk and bike trips separately. For the purposes of the DDOT
MXD+ method, assumptions were made to split the combined walk and bike trips estimated by EPA
MXD+ into discrete estimates.

Based on the MWCOG HHTS, Fehr & Peers DC summarized the mode share for all trips. These mode share
values were calculated individually for each time period and at the smallest geographic scale with an
appropriate HHTS sample size.

Table 10 presents the range of factors calculated.

TABLE 10
MWCOG HHTS
ACTIVE TRIP DISTRIBUTION FACTORS

Daily AM PM
Walk Bike Walk Bike Walk Bike
District Average 95% 5% 85% 15% 90% 10%
Range 60% - 99% 1% - 40% 55% - 99% 1% - 45% 50% - 98% 2% - 50%

Constraints

The sites used to derive the original MXD research represented a range of sizes and land uses. A select
number of The District study sites represent locations outside the bounds of the original research sites. In
particular, the activity density and auto ownership of a select number of sites represent values not used to
derive the method. As such, the method does not perform well for these types of sites.

To constrain the method to more accurately estimate these sites, the DDOT MXD+ method was
constrained to not exceed 95% non-auto mode share for any individual time period. This potentially
represents a conservative estimate of trip generation for select and unique sites but was necessary to
ensure proper estimates for all possible sites.

Calibration Factors to MXD+ Method Parameters

Based on observations of the calibration graphs presented in the previous section, adjustments factors to
the EPA MXD+ method parameters were implemented. Table 11 presents the calibration factors for the
daily parameters, while Table 12 presents the calibration factors for the peak hour parameters. Positive
values indicate increasing the amount of that trip type relative to the original research.

These calibration factors were applied to the model coefficients.
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TABLE 11
DDOT MXD+ METHOD
MXD+ PARAMETER ADJUSTMENTS - DAILY

Home-Based Work Home-Based Other Non-Home-Based
Internal Capture -20% +20% +20%
Walk/Bike -10% - +20%
Transit +10% +10% +10%

Source: Fehr & Peers DC, 2015.

TABLE 12
DDOT MXD+ METHOD
MXD+ PARAMETER ADJUSTMENTS - PEAK HOURS

Home-Based Work Home-Based Other Non-Home-Based

AM PM AM PM AM PM
Internal Capture -25% -35% -20% -35% -40% -50%
Walk/Bike -20% -20% -25% -20% +5% -20%
Transit -15% -25% -30% -45% -35% -50%

Source: Fehr & Peers DC, 2015.

The negative values in Table 12 indicate that there is less peak hour peaking of these types of trips than in
the other locations where the EPA MXD+ method has been applied. This makes sense in highly congested
environments such as The District which can encounter peak hour spreading due to levels of congestion.

Table 13 displays the validation statistics for the calibrated DDOT MXD+ method as applied to The
District study sites. Graphs 12 and 13 visually display the validation results for auto vehicle trips.

The results show improvement across all modes as a result of the calibration factors. While not all of the
individual modes meet statistical validity necessary for full confidence, these estimates represent a first
step at new insight for a finer-grained level of multi-modal analysis.
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TABLE 13
DDOT MXD+ METHOD
VALIDATION STATISTICS

Validation Statistic Auto V. Trips Transit Trips Walk Trips Bike Trips All Person Trips
AM Peak Hour
Average Model Error 16% 8% 7% 126% 7%
Average Absolute 52% 86% 45% 124% 44%
Model Error
% RMSE 98% 159% 75% 291% 77%
R-Squared 0.30 0.11 0.53 0.13 0.49
PM Peak Hour
Average Model Error 13% 81% 16% 70% 34%
Average Absolute 42% 130% 68% 108% 66%
Model Error
% RMSE 61% 325% 150% 273% 150%
R-Squared 0.81 0.23 0.36 0.49 0.63
Source: Fehr & Peers DC, 2015.
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Appendix D contains DDOT MXD+ method validation tables and graphs for all modes.
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/. DDOT MXD+ SPREADSHEET TOOL

The DDOT MXD+ spreadsheet tool is an easy to use Excel-based spreadsheet tool preloaded with
variables to apply the DDOT MXD+ method at any address within The District. For more information
please refer to the DDOT MXD+ User’s Guide.

The tool allows a user to enter a project address and proposed land use programming to estimate the
trips generated by mode. The ITE land use codes are incorporated into the tool to provide a baseline trip
generation estimate from which to take reductions. A scenario manager allows for multiple project
alternatives to be estimated for the same address.

]
MXD+ TRIP GENERATION TOOL s -

Fairmount
Heiglils

Project Information

L ETLEA Project Place o T A
Add 55 M St SE . e e s :
ress: | = A Lo rlh
= % 5 = el 3 >k h"m

Capitol
Heighls 2

Navy Yard

RELATIVE NEIGHBORHOOD CONTEXT amac Sl Cordl
< Pak % - < Hills

Employment Accessibility
45,000 g8 577,900 8 of TN iy
Jjobswithini mi [ | mfr?ﬁtse‘l:i;?itrr]'::sn '.- 5 ._,-,f.., e
Low HIGH & : ‘ '
Intersection Density

i C ey : \ o
et : _ oyl
£ & Hillerest  Marlow
110 g & o Heights  Heights
intersections permi? "-“ . v V\‘A\.\\ \ .
row i T Temple 4(
.'". %,

Hills

———— Vehicle Ownership

0.69 £V 58 A,
vehicles per household g 2 ats ’,-_.
Low ; e 3
7

sf MNERLOORa="
o

Roseaoft
Raceway

Project input page of DDOT MXD+ spreadsheet tool
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MXD + TRIP GENERATION TOOL d o delivers
& MXD+ a
Project : Project Place
Modes =0 309 297
Scenario : LI B of Travel B
Site Developed Area: Acres @ Auto =0
[al i)
(2201 - Agart ment (4 Strests. 7-54, 4-6P1Dweling Units 50 a 100 98
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@& Peak Hour uTE DDOT MXD+
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* Note: ITE oinly estimates vehicis trigs.

DDOT MXD+ - Mode Share
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a
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5% 36%
Activ Active +
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2% 64%
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“Note:
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calibrated and validated a5 paTOf e

DDOT MXD+ mode! develogment. Trans|
Auto mode metrics therefore reoresa 76%
the most confident resus

Create New
from Current

Land use input page of DDOT MXD+ spreadsheet tool

The DDOT MXD+ spreadsheet tool outputs include both daily and peak hour trip generation, by mode, as
well as anticipated mode share for the site. Auto vehicle trips were extensively calibrated and validated
as part of the DDOT MXD+ method development, and therefore the auto mode share represents the
most confident results of the method. Daily and peak hour vehicle trips are presented as a comparison to
ITE trip generation estimates in the tool's outputs. The DDOT MXD+ spreadsheet tool user's guide
provides details.
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* Mote: ITE only estinnates wehicle trips.

Peak hour auto vehicle trip generation output from DDOT MXD+ spreadsheet too/

B. Informational Only Features — Disclaimers

Unlike auto vehicle trips, transit, walk, and bike person trips have lower levels of statistical validity due to
data limitations. They offer less confidence than the auto mode share presented in the tool, but are
included as insight into more detailed multi-modal analysis. Disclaimer notes are provided in the
spreadsheet tool to make the lower level of confidence clear to the user.

DDOT MXD+ - Mode Share

a
@ 4-mode Split
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DAILY

Mode share output (4-mode split) from DDOT MXD+ spreadsheet too/
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Within the tool, the user may also select a “Residential Parking Provision” which displays an adjusted daily
mode share. This page is based on Fehr & Peers research conducted in San Francisco, CA on the
relationship between the provision of on-site parking and the choice to drive. Following an intensive data
collection effort and an empirical review of the data, the study found that reductions in on-site, off-street
parking for office, residential, and retail developments reduce the overall auto mode share associated with
those developments, relative to projects with the same land uses in similar contexts that provide more on-
site parking. Since this information was not locally calibrated and validated for Washington, D.C, it is
included for informational purposes only. This component of the DDOT MXD+ spreadsheet tool focuses
solely on the influence of whether or not a given site provides any residential parking, and the adjustment
is only applied to residential trips. A disclaimer note is provided in the spreadsheet tool to make the
lower level of confidence clear to the user.

MXD+ TRIP GENERATION TOOL d e delivers

[l @ Residential Parking Provision
Project : Project Place

Scenario : JEIE I

Site Developed Area : _ Acres Dally MOde Share
. On-Site Residential Parkin
Land Use Type EIE LafiiErE On-Site Residential Parking Not Provided 9
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(8201 - Shoooing Center (Adi Streets. 7-3A.4-6F11000 s ft leasable 75
arez I
| Active ‘ Active

+
Transit
, 76%

+
Transit
. 77%

™ Note:

This daily mode share agjustment is based on Fehr & Peers research conducted in San Francisco, CA onthe
binary influence of providing residentiai parking . As such, the adjustment is applied to residential trips only.
The mode share shown here is for all trips, including non-residential.

This research has not been locally calibrated and validated for Washington, DC and is intended for
informational purposes only.

Create New Create New Delete Current
from Current Scenario

Residential parking provision daily mode share from DDOT MXD+ spreadsheet too/

()
0
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1|Park Place 3700 Georgia Avenue Phase 1 1| 11/19/2013| 8:00:00 AM| 4:00:00 PM|Residential Retail - Neighborhood 161 - 161 | Apartment 0 0 17,000 145 No{10010025022006| 91 25 37 80 23 122 153 225 29| 37| 1,437,700 19,189 1,272,335 21,094 13,721 227
2|The Paramount 829 Quincy Street NW Phase 1 2| 11/19/2013| 7:15:00 AM| 6:00:00 PM|Residential 75 -| 75 | Apartment 0 0 0 |None 0 No|10010025022000] 42 0| 0 38| 0 0 42 38| 3 4] 1,437,700 19,189 1,272,335 21,094 11,730 159
3|The Griffin 3801 Georgia Avenue Phase 1 3| 11/19/2013| 7:45:00 AM| 5:45:00 PM|Residential 49 93.88% 49 | Apartment 0 0 0 |Residential 19 Yes|[10010024001003] 24 6 0 17 0 0 30| 17 8 1 1,428,154 19,139 1,302,950 21,651 12,148 155
4{3Tree Flats 3910 Georgia Avenue 28,000 SF retail s|Phase 1 4| 11/19/2013} 5:45:00 PM|Residential 130 - 130 | Apartment 0 0 0 120 No{10010025021004| 42 56 0 53 25 0 98| 78| 46 28 1,437,700 19,189 1,272,335 21,094 11,582 158
5|The Allegro 3460 14th Street NW Mixed res/retail §Phase 1 5| 11/19/2013 6:00:00 PM|Residential Retail - Neighborhood 297 - 297 | Apartment 0 0 6,104 247 No{10010028011003] 229 32 0 214 28| 0 261 242 44 33 1,483,288 19,580 1,299,316 21,117 15,636 202
6|Kenyon Square 1390 Kenyon Street NW Phase 1 6| 11/20/2013 6:00:00 PM|Residential Retail - Neighborhood 228 - 228 Condo 0 0 21,000 161 No{10010030001002| 77 26 228 92 56 710 331 858 48 43 1,537,567 20,146 1,322,465 21,573 25,320 268
7|Highland Park 3000 14th Street Phase 1 7| 11/20/2013 5:45:00 PM|Residential Retail - Neighborhood 229 93.89% 229 | Apartment 0 0 20,565 |Separate 100 200 Yes|{10010028021001 166 49 138 160 39 391 353 590 88 66| 1,606,612 21,022 1,312,268 21,366 33,009 289
8|The Onyx 110 First Street SE Phase 1 8| 11/21/2013 6:00:00 PM|Residential 266 - 266 | Apartment 0 0 0 210 No[10010072002026| 145 59 0| 152 21 0 204 173 96 56 1,611,748 19,735 1,308,174 20,371 27,702 81
9|Velocity Condos 1040 First Street Phase 1 9| 11/21/2013 5:15:00 PM|Residential Retail - Neighborhood 200 - 200 Condo 0 0 2,000 150 No{10010072001027, 77 53 0 49 50 42 130 141 37| 43 1,611,748 19,735 1,308,174 20,371 31,577 109
10|Jefferson at Capitol Yards 70 Eye Street SE Phase 1 10| 11/21/2013 5:30:00 PM|Residential 448 - 448 | Apartment 0 0 0 372 No{10010072001010| 169 89 0 186 50 0 258 236 76 53 1,611,748 19,735 1,308,174 20,371 34,014 111
11|Axiom at Capitol Yards 100 Eye Street SE Phase 1 11| 11/21/2013 : 5:00:00 PM|Residential 246 - 246 | Apartment 0 0 0 [None 0 No{10010072001010| 127 50 0 81 37 0 177 118 55 34 1,611,748 19,735 1,308,174 20,371 34,014 111
12|Flats 130 130 M Street NE Phase 1 12| 12/4/2013| 8:00:00 AM| 6:00:00 PM|Residential Retail Hotel Destination 440 87.25% 384 | Apartment 0 0 52,000 |Residential 399 Yes|10010106002004} 307, 143 555 254 131 926, 1005 1311 148 166] 1,657,098 21,127 1,458,935 24,385 40,382 177
13|Residences at Georgia Avenue|4100 Georgia Ave Phase 1 14| 2/20/2014| 8:00:00 AM| 6:00:00 PM|Residential Retail Neighborhood 72 - 72 | Apartment 0 0 11,515 57 No{10010025021000] 29 16 87 69 15 226 132 310 50! 106 1,635,539 20,622 1,347,311 21,751 43,940 229
14[909 Newlersey 909 New Jersey Avenue Phase 1 15| 2/25/2014| 8:45:00 AM| 5:15:00 PM|Residential Retail Neighborhood 237 96.62% 237 | Apartment 0 0 6,000 |Residential 220 Yes[10010072001023] 104 40 0 114 33 82 144 229 45 62| 1,437,700 19,189 1,272,335 21,094 11,086 175
15|Loree Grand 250 K Street NE Phase 1 16| 2/19/2014| 7:15:00 AM| 6:00:00 PM|Residential Retail gl hood 212 - 212 | Apartment 0 0 3,600 173 No[10010106002037| 47 77 0| 65 95 34 124 194 29, 47| 1,611,748 19,735 1,308,174 20,371 31,881 111
16/Senate Square - Combined 201 Eye Street NE Phase 1 13| 12/5/2013| 7 5:30:00 PM|Residential 432 94.21% 432|Apartment 0 0 0|Shared 252 135 41 Yes|10010106002051 318 86 0 344 78| 0 404 422 83 76 1,606,945 20,111 1,203,694 19,027 45,537 223
17| Jenkins Row 1350 Potomac Avenue Phase 2 Symmetra 1 4/23/2015| 7 6:00:00 PM|Residential Retail Destination 247 - 247 Condo 0 0 53,392 438 No{10010071002003] 58 95 190 103 306 412 343 821 178 377 1,486,597 18,129 1,222,690 18,686 17,276 174
18| Columbia Condominiums 2425 L Street NW Phase 2 Symmetra 2 4/28/2015| 8 5:30:00 PM|Residential Retail Destination 225 - 225 Condo 0 0 26,857 175 No{10010055002010] 69 88| 177 147 118 391 334 656 101 146 1,759,652 23,086 1,391,936 21,897 115,314 1,159
19| Cityline at Tenley 4500 Wisconsin Avenue NW Phase 2 Symmetra 3 4/29/2015| 8 4:15:00 PM|Residential Retail Destination 208 98.53% 208 | Apartment 0 0 100,000 |Separate 175 150 Yes|10010010012023] 61 46 38| 63 172 190 145 425 69! 161 1,270,794 17,523 1,131,228 18,593 12,876 185
20| Metropole 1515 15th Street NW Phase 2 Symmetra 4 5/5/2015| 7. 5:30:00 PM|Residential Retail Neighborhood 90 - 90 Condo 0 0 25,000 175 No{10010052014005] 57 22 218 38| 10| 294 297 342 59| 60| 1,731,994 22,964 1,294,110 20,743 110,178 796
21| Ellington 1301 U Street NW Phase 2 Symmetra 5 5/6/2015| 8: 5:00:00 PM|Residential Retail Neighborhood 190 94.74% 190 | Apartment 0 0 17,000 |Residential 172 Yes|{10010044001017, 84 22 52 104 25 111 343 240 56 104 1,689,843 22,080 1,339,759 21,706 61,375 410
22| Westpark Apts 2130 P Street NW Phase 2 Symmetra 6 5/7/2015| 8: 5:45:00 PM|Residential Retail Neighborhood 225 97.78% 225 | Apartment 0 0 20,000 - No[10010055004000] 96| 16 137 105 16 203 249 324 54/ 36 1,750,662 23,082 1,395,763 22,919 108,687 1,023
23| 7th Flats at Progression Place| 1825 7th Street NW Phase 2 Symmetra 7 6/10/2015| 8: 5:30:00 PM|Residential Retail Neighborhood 205 95.61% 205 | Apartment 0 0 5,760 |Shared 100 81 Yes[10010048011004| 103 16 211 76 15 90 330 181 47 29| 1,712,610 22,519 1,457,459 24,088 60,113 309
24| Ft Totten 5210 3rd Street NE Phase 2 Symmetra 8 5/13/2015| 7: 4:00:00 PM|Residential Retail Neighborhood 308 92.21% 308 | Apartment 0 0 3,333 308 No[10010095081011] 219 96 305 211 71 301 620 583 229, 203] 1,230,679 16,928 1,156,076 19,247 4,448 25
25| Mass Courts 300 Massachusetts Ave NW Phase 2 Symmetra 9 5/14/2015| 8: 5:30:00 PM|Residential Retail Neighborhood 371 91.11% 371 | Apartment 0 0 3,200 312 No[10010059001008] 154 46 10| 197 15 181 210 393 65! 120 1,721,366 22,447 1,473,941 24,349 92,949 351
26| Park Triangle 1375 Kenyon St NW Phase 2 Symmetra 10 5/19/2015| 9: 4:00:00 PM|Residential Retail Neighborhood 117 94.02% 117 | Apartment 0 0 18,000 110 No{10010030001001| 29 20| 174 24 17 358 223 399 56 103 1,537,567 20,146 1,322,465 21,573 19,538 210
27| City Vista 475 K Street Phase 2 Symmetra 11 5/20/2015| 8: 6:00:00 PM|Residential Retail Destination 536 99.85% 536 | Apartment 0 0 110,405 783 No[10010047012010| 277 133 318 286 156 893 728 1335 257 321 1,722,865 22,621 1,482,125 24,464 93,504 410
28| Lansburgh 425 8th Street NW Phase 2 Symmetra 12 6/2/2015| 7. 6:00:00 PM|Residential Retail Destination 225 - 225 | Apartment 0 0 20,000 |Shared 140 234 Yes[10010058001026€| 108 53 262 152 26 517 423 695 73 289 1,736,475 22,561 1,504,731 25,029 115,690 443
29| The Swift 3828 Georgia Avenue NW Phase 2 Gorove Slad| D1 4/2/2015| 8: 6:00:00 PM|Residential Retail Destination 218 78.90% 172 | Apartment 0 0 63,125 [Separate 215 No{10010025022000] 17 81 299 43 99 486 397 628 13 32| 1,437,700 19,189 1,272,335 21,094 11,730 159
30| 360 H Street 360 H Street NE Phase 2 Gorove Slad| D2 5/19/2015| 8: 6:00:00 PM|Residential Retail Destination 215 95.81% 215 | Apartment 0 0 45,455 |Shared 270 No{10010106002050] 105 76 163 75 156 484 344 715 22 31 1,635,539 20,622 1,347,311 21,751 42,789 235
31| The Louis 1920 14th Street NW Phase 2 Gorove Slad| D3 4/23/2015| 8 6:00:00 PM|Residential Retail Neighborhood 268 79.48% 213 | Apartment 0 0 23,100 [Separate 152 No{10010043002000] 53 47 337 70| 86 887 437 1,043 14 39 1,714,675 22,624 1,266,849 20,304 68,672 451
32| 14W Apartments 1315 W Street NW PM counts done| Phase 2 Gorove Slad| D5 6/4/2015| 8: 6:00:00 PM|Residential Retail Destination 231 94.37% 231 | Apartment 0 0 56,834 |Residential 170 No[10010044001005| 114 60| 174 155 55 346 348 556 52 60 1,689,843 22,080 1,339,759 21,706 55,030 371
33| 77 H Street 77 H Street NW Phase 2 Gorove Slad{ D6 6/9/2015| 8: 5:30:00 PM|Residential Retail Neighborhood 303 92.41% 303 | Apartment 0 0 80,976 |Shared 377 No[10010047021020] 104 157 556 76 308 857 817 1,241 34 57 1,690,239 21,788 1,325,732 21,346 74,708 287
34| Twelvel2 Apartments 1212 4th Street SE Phase 2 Gorove Slad{ D7 5/13/2015| 8: 5:15:00 PM|Residential Retail Destination 225 93.33% 225 | Apartment 0 0 53,500 |Separate - No[10010072002034| 83 115 389 79 203 533 587 815 25 48 1,510,572 18,264 1,362,831 21,596 21,863 90
35| Avalon at Gallery Place 770 5th Street NW Phase 2 Gorove Slad{ N1 4/1/2015| 8:15: 6:00:00 PM|Residential Retail Neighborhood 203 91.63% 203 | Apartment 0 0 8,573 |Residential 142 Yes|[10010058002004| 98 19 174 100 13 23 291 136 9 1 1,721,366 22,447 1,473,941 24,349 104,453 447
36| The Yards Foundry Lofts 301 Tingey Street SE Phase 2 Gorove Slad| N13 5/14/2015| 7:45:00 AM| 6:00:00 PM|Residential Retail Neighborhood 225 96.00% 225 | Apartment 0 0 10,240 |Residential 204 No[10010072002062| 80 14 0 140 8 45 94 193 17 22 1,443,709 17,246 1,243,472 19,113 18,678 37
37| Quincy Court 1117 10th Street NW. Phase 2 Gorove Slad| N15 6/10/2015| 7:45:00 AM| 4:45:00 PM|Residential Retail Neighborhood 130 | 100.00% 130 Condo 0 0 8,500 |Residential 70 No[10010049022007, 97 20| 94 47 11 0 211 58 9 5 1,730,915 22,840 1,461,163 23,949 102,520 507
38| The Meridian at Gallery Place| 450 Massachusetts Avenue NW Phase 2 Gorove Slad| N17 5/28/2015 5:45:00 PM|Residential Retail Neighborhood 440 94.59% 440 | Apartment 0 0 1,500 [Residential 313 Yes[10010059001010] 252 43 113 307 22 51 408 380 35 45 1,730,257 22,743 1,472,700 24,205 100,455 441
39| Winston House Apartments | 2140 L Street NW Phase 2 Gorove Slad| N18 5/7/2015 5:00:00 PM|Residential Retail Neighborhood 140 98.00% 140 | Apartment 0 0 6,240 |Residential - No{10010107001007, 63 39 16 88| 35 155 118 278 4 9 1,757,134 23,146 1,438,977 23,135 141,671 1,376
40| 22 West 1177 22nd Street NW Phase 2 Gorove Slad| N19 6/17/2015 5:00:00 PM|Residential Retail Neighborhood 92 - 92 Condo 0 0 5,900 |Residential 175 No[10010055003006 62 17 0 67 13 102 79 182 13 51 1,757,134 23,146 1,438,977 23,135 133,586 1,334
41| The Avenue 3506 Georgia Avenue NW Phase 2 Gorove Slad{ N2 4/21/2015 5:30:00 PM|Residential Retail igl hood 83 97.59% 83 | Apartment 0 0 2,315 |Residential 29 No{10010031001003] 34 5 25 36 7 22| 64 65 11 8 1,527,678 20,122 1,312,328 21,681 17,698 313
42| The Artisan 915 E Street NW Phase 2 Gorove Slad| N22 6/3/2015 6:00:00 PM|Residential Retail Neighborhood 160 97.50% 160 Condo 0 0 6,500 |Residential 90 No{10010058001023] 67 23 156 65 8 137 246 210 35 13 1,746,127 22,958 1,556,240 26,348 128,229 568
43| View 14 2303 14th Street NW Phase 2 Gorove Slad| N24 5/20/2015 6:00:00 PM|Residential Retail Destination 255 96.76% 255 | Apartment 0 0 6,671 |Residential 150 No{10010036001002| 75 37 22 65 22 117 134 204 18 16 1,691,831 22,191 1,177,125 18,575 55,002 371
44| The Harper 1919 14th Street NW Phase 2 Gorove Slad{ N3 4/22/2015 5:45:00 PM|Residential Retail Neighborhood 144 91.67% 144 | Apartment 0 0 1,100 [Residential 34 No{10010044002008 57 9 0 52 8 28 66 88 7 5 1,714,675 22,624 1,266,849 20,304 70,635 430
45| Jefferson Market Place 1550 7th Street NW Phase 2 Gorove Slad| N30 6/11/2015 K 6:00:00 PM|Residential Retail Neighborhood 281 - 281 | Apartment 0 0 8,055 |Residential 214 Yes[10010049012006| 132 61 137 88| 32 303 330 423 13 27 1,726,229 22,773 1,322,910 21,198 73,716 329
46| 2400 M Apartments 2400 M Street NW Phase 2 Gorove Slad| N33 5/12/2015| 8:45:00 AM| 4:15:00 PM|Residential Retail Neighborhood 335 97.49% 335 | Apartment 0 0 8,400 |Public 370 Yes[10010055002011] 88 80 458 152 79 249 626 480 65 62 1,759,652 23,086 1,391,936 21,897 109,921 1,113
47| 2401 Pennsylvania Avenue 2401 Pennsylvania Avenue NW. Phase 2 Gorove Slad| N34 6/11/2015| 8:00:00 AM| 4:15:00 PM|Residential Retail Office Neighborhood 40 85.00% 34 | Apartment 0 0 14,582 |Public 106 No{10010055002012) 13 27 65 47 24 84 105 155 1 13 1,759,652 23,086 1,391,936 21,897 117,659 1,174
48| Dupont West 2141 P Street NW Phase 2 Gorove Slad| N35 5/28/2015| 8:00:00 AM| 5:30:00 PM|Residential Retail Neighborhood 88 98.86% 88 Condo 0 0 2,000 |Residential - No[10010055001017, 36 4 13 31 0 19| 53 50 3 4 1,750,662 23,082 1,395,763 22,919 109,186 1,040
49| Ten Ten Mass 1010 Massachusetts Avenue NW Phase 2 Gorove Slad| N38 6/17/2015 5:30:00 PM|Residential Retail Neighborhood 163 99.39% 163 Condo 0 0 10,366 |Residential 165 No{10010101001001] 5 52 46 13 45 62| 103 120 14 4 1,747,407 23,123 1,474,806 24,283 135,168 794
50| Langston Lofts 1390 V Street NW Phase 2 Gorove Slad| N4 5/20/2015 6:00:00 PM|Residential Retail Neighborhood 80 - 80 Condo 0 0 7,025 |Residential 44 No{10010044001017, 19 10| 71 39 28| 171 100 238 12 20 1,689,843 22,080 1,339,759 21,706 61,375 410
51| Capitol View on 14th 2420 14th Street NW Phase 2 Gorove Slad{ N5 6/2/2015 6:00:00 AM|Residential Retail Neighborhood 225 92.00% 225 | Apartment 0 0 15,963 [Separate 198 No{10010037003002| 99 39 141 81 43 399 279 523 50 43 1,687,133 22,094 1,191,975 19,044 53,467 370
52| DC District 1401 S Street NW Phase 2 Gorove Slad{ N6 4/30/2015 6:00:00 AM|Residential Retail Neighborhood 125 90.40% 125 | Apartment 0 0 18,800 |Residential 90 No[10010043002005| 75 17 48] 61 12 234 140 307 9 62 1,714,675 22,624 1,266,849 20,304 77,542 532
53| Lofts 14 1401 Church Street NW Phase 2 Gorove Slad{ N7 5/5/2015 5:30:00 PM|Residential Retail Neighborhood 84 - 84 Condo 0 0 9,143 |Residential 78 No{10010052014004| 73 11 0 55 12 56 84 123 14 9 1,731,994 22,964 1,294,110 20,743 103,545 710
54| Alta at Thomas Circle 250 K Street NE Phase 2 Gorove Slad{ N8 4/29/2015 6:00:00 PM|Residential Retail Neighborhood 126 - 126 Condo 0 0 4,725 |Residential 108 No[10010106002018 42 3 25 25 9 7 70 41 3 1 1,606,945 20,111 1,203,694 19,027 41,848 219
55| Avalon First and M 1160 1st Street NE PM counts done| Phase 2 Gorove Slad| N9 5/6/2015 4:00:00 PM|Residential Retail Neighborhood 469 93.39% 469 | Apartment 0 0 1,400 |Residential 420 Yes|[10010106002022| 287 58| 290 62 36 219 635 317 38 32 1,658,264 21,160 1,460,120 24,373 52,398 214
56| Connecticut Ave 1000 Connecticut Avenue NW Phase 2 Gorove Slad{ O1 6/3/2015 5:15:00 PM|Office Retail Neighborhood 0 - 0 - 0 259,633 5,629 |Public 279 No{10010107001019| 279 80 244 153 80 128 603 361 6 2
57| 1050 K Street 1050 K Street Phase 2 Gorove Slad{ 03 6/16/2015 6:00:00 PM|Office Retail Neighborhood 0 - 0 - 0 136,572 6,000 |Public 93 No{10010101001024| 77 35 59 16 35 153 171 204 5 14
58| 101 Constitution Ave 101 Constitution Avenue NW Phase 2 Gorove Slad| 06 6/2/2015 6:00:00 PM|Office Retail Neighborhood 0 - - - 0 491,000 -|Office 500 No{10010102002014| 90| 153 301 104 153 216 544 473 64 144
59| Mandarin Orienteal 1330 Maryland Avenue SW Phase 2 Gorove Slad{ H1 6/16/2015 5:45:00 PM|Hotel 0 - 0 - 397 0 0 |Public 100 No{10010041001001] 237 108 0 396 106 0 345 502 10 17
60| Courtyard Marriott 1900 Connecticut Avenue NW Phase 2 Gorove Slad{ H2 6/9/2015 5:45:00 PM|Hotel 0 - 0 - 147 0 0 |Public - No{10010041001001] 150 24 0 86 17 0 174 103 13 15
61| Dupont Circle Hotel 1500 New Hampshire Avenue NW Phase 2 Gorove Slad| H3 6/10/2015| 6:00:00 PM|Hotel Retail Neighborhood 0 - 0 - 327 0 -|Hotel - No|10010042021011] 255 31 109 252 42 244 395 538 54 47
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AM Peak Hour

PM Peak Hour

Hour Start B. 8am-9am Hour Start F. 6pm-7pm
Database# Building Name Auto_VTrips | Auto_PTrips | Transit_PTrips | Walk_PTrips | Bike_PTrips | Active_PTrips | ActivePlusTransit_PTrips | All_PTrips | Auto_VTrips | Auto_PTrips | Transit_PTrips | Walk_PTrips | Bike_PTrips | Active_PTrips | ActivePlusTransit_PTrips | All_PTrips

1 Park Place 25 28 69 41 5 46 115 143 41 72 75 47 4 51 126 198
2 Paramount 0 0 22 8 2 10 32 32 4 8 20 11 0 11 31 39

3 Griffin 5 6 12 8 0 8 20 26 1 1 9 4 0 4 13 14

4 3Tree Flats 42 50 25 7 0 7 32 82 34 48 18 ) 0 5 23 71

5 The Allegro 42 46 102 96 15 111 213 259 38 44 54 136 8 144 198 242
6 Kenyon Sq 77 87 141 99 4 103 244 331 101 162 190 458 31 489 679 841
7 Highland Park 49 56 154 118 6 124 278 334 64 72 230 246 12 258 488 560
8 Onyx 96 104 44 48 4 52 96 200 63 74 29 65 70 99 173
9 Velocity 40 48 23 42 2 44 67 115 41 47 10 42 2 44 54 101
10 Jefferson 72 108 73 72 5] 77 150 258 89 109 30 99 4 103 133 242
11 axiom 49 64 35 58 3 61 96 160 45 52 11 39 1 40 51 103
12 Flats130 180 206 385 383 24 407 792 998 196 245 116 877 34 911 1027 1272
13 Res@GeorgiaAve 35 48 6 52 1 53 59 107 105 130 47 118 14 132 179 309
14 909Newlersey 40 45 50 43 0 43 93 138 68 73 33 123 0 123 156 229
15 LoreeGrand 14 18 9 39 1 40 49 67 37 44 30 59 2 61 91 135
16 Senate Square 96 107 107 174 17 191 298 405 88 110 77 233 2 235 312 422
17 Jenkins Row 135 152 110 120 5 125 235 387 349 482 149 232 10 242 391 873
18 Columbia Condominiums 82 99 16 192 12 204 220 319 131 159 31 421 39 460 491 650
19 Cityline at Tenley 57 67 43 39 0 39 82 149 190 244 128 176 3 179 307 551
20 Metropole 55 68 10 150 7 157 167 235 21 29 8 113 10 123 131 160
21 Ellington 38 51 48 88 5 93 141 192 47 83 42 104 4 108 150 233
22 Westpark Apts 45 58 28 160 il 169 197 255 18 33 19 259 & 268 287 320
23 7th Flats at Progression Place 36 43 109 115 7 122 231 274 22 35 41 111 6 117 158 193
24 Ft Totten 159 259 197 118 0 118 315 574 111 163 172 131 0 131 303 466
25 Mass Courts 62 69 31 97 4 101 132 201 50 99 60 219 13 232 292 391
26 Park Triangle 13 18 48 68 4 72 120 138 50 73 96 183 22 205 301 374
27 City Vista 210 252 80 381 14 395 475 727 264 345 72 888 52 940 1012 1357
28 Lansburgh 53 77 94 203 0 203 297 374 129 283 149 436 6 442 591 874
29 The Swift 117 142 58 188 5 193 251 393 159 242 86 288 46 334 420 662
30 360 H Street 77 104 47 179 12 191 238 342 201 283 81 349 46 395 476 759
31 The Louis 64 67 75 206 33 239 314 381 150 243 148 667 34 701 849 1092
32 14W Apartments 105 135 47 143 31 174 221 356 134 200 19 318 23 341 360 560
33 77 H Street 169 242 149 392 9 401 550 792 457 705 196 406 55 461 657 1362
34 Twelvel2 Apartments 192 223 110 273 6 279 389 612 261 314 135 371 25 396 531 845
35 Avalon at Gallery Place 58 65 134 84 0 84 218 283 17 23 4 89 21 110 114 137
36 The Yards Foundry Lofts 23 33 12 30 3 33 45 78 41 58 14 121 3 124 138 197
37 Quincy Court 43 65 20 200 9 209 229 294 17 19 22 219 8 227 249 268
38 The Meridian at Gallery Place 56 81 151 163 i 172 323 404 39 80 104 177 13 190 294 374
39 Winston House Apartments 20 28 14 61 6 67 81 109 14 24 11 137 7 144 155 179
40 22 West 20 26 0 43 0 43 43 69 30 56 0 66 3 69 69 125
41 The Avenue 6 8 7 12 0 12 19 27 6 6 8 35 2 37 45 51

42 The Artisan 64 86 48 109 2 111 159 245 29 43 40 125 5 130 170 213
43 View 14 25 41 10 63 5 68 78 119 38 53 5 138 13 151 156 209
44 The Harper 14 17 15 32 0 32 47 64 6 16 18 52 4 56 74 90

45 Jefferson Market Place 40 49 41 163 11 174 215 264 41 49 15 356 3 359 374 423
46 2400 M Apartments 131 151 67 369 6 375 442 593 65 90 18 270 5 275 293 383
47 2401 Pennsylvania Avenue 29 31 10 69 0 69 79 110 36 58 15 39 2 41 56 114
48 Dupont West 3 6 6 32 il 41 47 53 3 3 3 36 0 36 39 42

49 Ten Ten Mass 42 77 0 26 0 26 26 103 17 29 26 57 0 57 83 112
50 Langston Lofts 19 34 13 33 4 37 50 84 37 75 41 109 £ 118 159 234
51 Capitol View on 14th 70 114 26 143 6 149 175 289 103 118 13 361 31 392 405 523
52 DC District 17 26 18 83 5] 88 106 132 52 88 26 187 3 190 216 304
53 Lofts 14 16 19 5 42 3 45 50 69 19 26 1 89 1 90 91 117
54 Alta at Thomas Circle 8 10 7 48 0 48 5] 65 10 12 3 27 0 27 30 42

55 Avalon First and M 130 173 175 289 8 297 472 645 75 113 53 98 4 102 155 268
56 1000 Connecticut Avenue 53 57 37 311 6 317 354 411 49 100 89 100 28 128 217 317
57 1050 K Street 21 34 42 42 0 42 84 118 31 50 23 122 10 132 155 205
58 101 Constitution Avenue 147 187 78 207 5] 212 290 477 166 357 46 89 2 91 137 494
59 Mandarin Oriental 28 131 5 155 0 155 160 291 41 166 62 262 0 262 324 490
60 Courtyard Marriott Dupont Circle 15 40 6 104 0 104 110 150 11 32 13 55 1 56 69 101
61 The Dupont Circle Hotel 27 139 23 238 0 238 261 400 16 165 64 350 11 361 425 590




MULTI * * *

MODALTRIP
° GENERATION ——

STUDY . |
D1 The Swift/Safeway
3828 Georgia Avenue NW

Parking: Residential Garage accessed from alley/Grocery Garage accessed from Randolph Street via alley
Uses: Ground Floor Retail (Grocery), Residential Above

Count Staff: A. D1 single use count+survey
(total 5) B. D2/D3 single use count only
C.G1 single use count+occupancy
D. G2 single use count+occupancy+bike
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de
360 H Street
360 H Street NE

*x * *x

Parking: Garage accessed from the 3" Street, mixed use
Uses: Ground Floor Retail (1 Bank, 1 Giant), Residential Above

Count Staff: A. P1 mixed use count+survey F. P6
(total 9) B. P2 single use count+survey G. P7
C. P3+P4 single use count only H. P8
D. P3+P4 single use survey only . G1
E. bank hours:P5 single use count+survey

mixed use count+survey

mixed use count+survey

mixed use count+survey

single use garage count (separate
retail/residential counts not possible

non-bank ours: help P2 & P3

o
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from public space, assume “mixed”)
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MULTI * * %

MODALTRIP
° GENERATION ——
STUDY ]

The Louis
1920 14" Street NW

Parking: Garage accessed from street
Uses: Ground Floor Retail (1 Trader Joe’s, 1 Café, 1 Restaurant, 1 Bank), Residential Above (268 du)

Count Staff: A. D1 single use count F. D4 single use count + survey
(total 7) B. D1 single use survey G.D5 single use count + survey
C. D2 single use count + survey
D.D3 single use count + survey
E. G1 mixed use count
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MULTI * * *x

MODALTRIP
° GENERATION ——

STUDY I
14W Apartments
1315 W Street NW

Parking: 2 garage accesses from the alley, residential only.
Uses: Ground Floor Retail (6 establishments), Residential Above

Count Staff: A. PM: P1 single use count+survey G.P7 single use count+survey
(total 12) B. PM: P2 single use count+survey H. P8 single use count+survey

C. PM: P3 single use count+survey . G1 single use count+survey

D. P4 single use count+survey J. G2 single use count+survey

E. P5 mixed use count+survey K. P9 single use count+survey

F. P6 mixed use count+survey L. P10 single use count+survey

L e i W PSS
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TRIP
o C
77 H Street NW
77 H Street NW

Parking: Public lot accessed from 1% street, residential parking garage accessed from | street
Uses: Ground Floor Retail (6 Retail), Residential east end and above

Count Staff: A. P1 single use count+survey G. P8 single use count+survey
(total 11) B. P3 s?ngle use count+survey H. G1 single use garage count
C. P4 single use count+survey . P9 single use count+survey
D. P5 single use count+survey J. G2 single use garage count
E. P6 single use count+survey K. G3 single use garage count
F. P7 Single use garage count NOTE: P2, P10, P11 will not need a counter

| i
linch =170 feet ]




MULTI * * *x

MODALTRIP
° GENERATION ——

STUDY T
D7 Twelvel2 Apartments
1212 4™ Street SE

Parking: Garage accessed from alley (residential only) and 4™ street (retail)
Uses: Ground Floor Retail, Residential Above

Count Staff: A. P1 single use count+survey F. G1 single use count
(total 9) B. PM: P2 single use count+survey G. P6 single use count+survey
C. PM: P3 single use count+survey H.P7 single use count+survey

D. PM: P4 single use count+survey l. G2 single use count

E. P5 single use count+survey

1§ ¥y
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d TRIP
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H 1 Mandarin Oriental
1330 Maryland Avenue SW

Parking: Lot accessed by from Leroy Place or from hotel valet area. Valet parking only, no self-park.

Uses: Hotel
Count Staff: A. P1 single use count+survey E. P6 single use count+survey
(total 6) B. P4 single use count+survey F. G2 single use garage count
C. P2 single use count+survey Notes: counters A-C will be capturing all foot traffic and need
: X to coordinate "boundaries” to avoid double-counting. Counter
D.G1 single use garage count D will be counting all auto trips entering the site (not including
AND V1 Hotel (pick-up & drop-off) Count curbside loading at V1)

P3, P5 don’t need counters




MULTI * * %

MODALTRIP
° GENERATION ——
STUDY ]

Courtyard Marriott Dupont Circle
1900 Connecticut Avenue NW

Parking: Lot accessed by from Leroy Place or from hotel valet area. Valet parking only, no self-park.

Uses: Hotel
Count Staff: A. P1 single use count+survey Notes: counters A-C will be capturing all foot
(total 4) B. P2+P3 single use count+survey trafficand need to coordinate "boundaries” to
C. P3+P4 single use count+survey avoid double-counting. Counter D will be
D.G1 single use garage count counting all auto trips entering the site (not
AND V1 Hotel (pick-up & drop-off) Count including curbside loading at P3)

Linch = 50 feet




*x * *
d TRIP
® E—

The Dupont Circle Hotel
1500 New Hampshire Avenue NW

Parking: Garage access by Q street, Valet
Uses: Ground Floor Retail (2 Retail), Leisure Above

Count Staff: A. P1+P2
(total 9) B. P3

single use count+survey
single use count+survey

C.P4 single use count+survey
D. P5 single use count+survey
E. P6 single use count+survey

F. P7 single use count+survey
G. P8 single use count+survey
H. V1 Hotel (pick-up & drop-off) Count
I. G1+G2 single use garage count

Note: P6, P7, P8 are s haringthe main entrance and should coordinate boundaries,
Pick-Up and Drop-Off trips occuring inthe driveway are counted with V1, PU/DO occuringat
curbside should be counted/surveyed with P8




MULTI * * *

MODALTRIP
° GENERATION ——

STUDY I
N1 Avalon at Gallery Place
7705" Street NW

Parking: Garage accessed from alley, residential only
Uses: Ground Floor Retail (2 Restaurants, 1 Laundry), Residential Above (203 du)
Count Staff: A. D1+D2+D3 single use count only
(total 4) B. D4+D5 mixed use count only
C. D1 thru D5 mixed use survey only (floating)
D. D6+G1 mixed use count+survey




MULTI T

MODALTRIP
° GENERATION ——

STUDY L |
The Avenue
3506 Georgia Avenue NW

Parking: Garage accessed from alley, residential only
Uses: Ground Floor Retail (1 Yoga Studio), Residential Above (83 du)
Count Staff: A. N1  single use count + survey
(total 4) B. N2  single use count + survey
C. N3  single use count + survey
D.G1 single use count + survey

100 feet

B 1 inch =60 feet ]
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STUDY T
The Harper
1919 14" Street NW

Parking: Garage accessed from alley, residential only
Uses: Ground Floor Retail (1 Clothing Store, 1 Work Café, 1 Optician), Residential Above (144 du)

Count Staff: A. N1 single use count + survey F. N5 single use count + survey
(total 6) B. N2 single use count + survey
C.N3 single use count + survey
D. N4 single use count + survey
E. G1 single use count
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1 njch =96 feet
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STUDY

d.
Langston Lofts
1390 V Street NW

*x Kk x

Parking: Garage accessed from alley, residential only
Uses: Ground Floor Retail (1 Restaurant), Residential Above

Count Staff: A. P1
(total 4) B P2
C.P3

D.G1

single use count+survey
single use count+survey
single use count+survey
single use garage count
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MODALTRIP
° GENERATION ——

STUDY T
Capitol View on 14"
2420 14" Street NW

Parking: Garage accessed from the alley, residential only. Retail lot access from the alley
Uses: Ground Floor Retail (5 establishments), Residential Above

Count Staff: A. P1 single use count+survey F. PM: P6 single use count+survey
(total 9) B. P2 single use count+survey G. P7 single use count+survey
C.P3 single use count+survey H. G1 single use count+survey
D. P4 single use count+survey l. G2 single use count+survey

E. PS5 single use count+survey
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MODALTRIP
° GENERATION ——
STUDY ]

DC District
1401 S Street NW

Parking: Garage accessed from alley, residential only
Uses: Ground Floor Retail (2 clothing stores, 1 bank, 3 restaurants), Residential Above (125 du)

Count Staff: A. D1  single use count + survey F. D6 single use count + survey
(total 9) B. D2  single use count + survey G.D7 single use count + survey

C. D3 single use count + survey H.D8 single use count + survey

D.D4 single use count + survey I. G1 single use count + survey

E. D5 single use count + survey
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N7 Lofts 14
1401 Church Street NW

Parking: Garage accessed from Church Street and Alley, residential only
Uses: Ground Floor Retail (1 Furniture Store, opens at 10AM; 1 Wine Store, opens at 2PM), Residential Above

Count Staff: A. P1 single use count+survey E. AM:P6 single use count+survey
(total 4) B. P2 single use count+survey PM:P4 single use count+survey
C.P3 single use count+survey G. PM:P5 single use count+survey

D.G1 single use count+survey

F. G2 single use count+survey
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Alta at Thomas Circle
250 K Street NE

Parking: Garage accessed from 14 Street, residential only

Uses: Ground Floor Retail (1 Deli, closes at 4PM; 1 Culinary School, opens at 6PM), Residential Above

Count Staff: A. AM: P1 single use count+survey
(total4) PM:P3 single use count+survey

B. P2 single use count+survey

C.G1 single use count+survey
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Avalon First and M
1160 1% Street NE

Parking: Garage accessed from Pierce Street, residential only
Uses: Ground Floor Retail (1 Starbucks; 1 Leasing Office, opens at 10am; 1 Dog Spa), Residential Above

Count Staff: A. P1 single use count+survey E. G1 single use count+survey
(total 4) B. P2 single use count+survey F. AM: P5 single use count
C.P3 single use count+survey PM: P5 single use count+survey
D. AM:P5 single use survey G. P6 single use count+survey
PM:P4 single use count+survey
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VIODAL TRIP
d °® GENERATION ]
STUDY . ]
N13 The Yards Foundry Lofts
301 Tingey Street SE

Parking: Garage accessed from alley, residential only
Uses: Ground Floor Retail (3 Retail; 1 Leasing Office), Residential Above

Count Staff: A. P1 single use count+survey E. PM:P4 single use count+survey
(total 8) B. G1 single use count s [P5 single use count+survey
C. P2 single use count+survey G.PM: P6 single use count+survey

D. PM:P3 single use count+survey H. P7 single use count+survey
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d TRIP
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° GEN
N 15 Quincy Court
1117 10" Street NW

Parking: Lot accessed by alley from P St & Q St, residential and retail only
Uses: Ground Floor Retail (2 Retail), Residential Above

Count Staff: A. P1 single use count+survey E. P6 single use count+survey
(total 7) B. P2 single use count+survey G.G1 single use garage count

C. P3 single use count+survey

D. P4 single use garage count

E. P5 single use count+survey
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N 17 450 Massachusetts Avenue NW
450 Massachusetts Avenue NW

Parking: Lot accessed from Massachusetts Avenue NW & 5™ street, Residential only
Uses: Ground Floor Retail (2 Retail), Residential Above

Count Staff: A. P1 single use count+survey E. G1 single use count
(total 7) B. P2 single use count+survey F. G2 single use count
C.P3 single use count+survey G, p5 single use count+survey

D. P4 single use count+survey P6 Fire Exit
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N 1 8 Winston House Apartments
2140 L Street NW

Parking: Garage accessed from alley, residential only
Uses: Ground Floor Retail (5 establishments), Residential Above

Count Staff: A. PM: P1 single use count+survey E. P5 single use count+survey
(total 7) B. PM: P2 single use count+survey F. P6 single use count+survey
C.P3 single use count+survey G.G1 single use count+survey

D. PM: P4 single use count+survey
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N 19 22 West
1177 22™ Street NW

Parking: Lot accessed by New Hampshire Ave and 22™ Street, residential only
Uses: Ground Floor Retail (1 Retail), Residential Above

Count Staff: A. PM: P1 single use count+survey Note: P2 covers 5 residential doors
(total 5) B. P2 single use count+survey G2 stands on the side-walk, looking in to the
C.P3 single use count+survey qarguelandicetntiug
D.G1 mixed use garage count

E. G2 single use garage count
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The Artisan
915 E Street NW

*

* X

Parking: No parking
Uses: Ground floor retail (3), residential above

Count Staff: A. P1 single use count+survey
(total 8) B. PM:P2 single use count+survey

C. PM:P3 single use count+survey

D.G1 single use garage count

E. P4 single use count+survey

(1 25 50 feet

1linch/=50 feet

single use count+survey
multiple use garage count
single use count+survey
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MODALTRIP
° GENERATION ——
STUDY ]

View 14
2303 14" Street NW
Parking: Garage accessed from the alley, residential only.

Uses: Ground Floor Retail (2 establishment), Residential Above

single use count+survey

Count Staff: A. P1+G1 single use count+survey E. P4
(total 5) AND single use garage count
B. P2 single use count+survey
single use count+survey

C.P3
D. G2 mixed use garage count
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Jefferson Market Place
1550 7" Street NW
Parking: Lot accessed by alley from P St & Q St, residential and retail only

Uses: Ground Floor Retail (2 Retail), Residential Above
Count Staff: A. PM: P1&P2  single use count+survey E. P12&P13 single use count+survey

(total 8) B. PM: P3 Single use COUnt+SUrVey G.G4 Single use garage count
C. P4 Single use COUnt+SUrVey H. G5 Single use garage count
D. P5 single use garage count
. Note: P6, P8, P9, P10, P11, G3 do not need counters
E. P7 single use count+survey

In the event G4, G5 are asked to leave, stand at G1, G2 and continue

i3
i

=9
0" 25 %50F. (EIIN100 150 feet

- Linch=87/feet




*x k%
d TRIP
® GEN R —
2400 M Apartments
2400 M Street NW

Parking: Garage accessed from 14" Street, public parking and residential
Uses: Ground Floor Retail (6 Retail), Residential Above

Count Staff: A. P1 single use count+survey E. P4 single use count+survey
(total 8) B. G1 single use count F. P5 single use count+survey

C. P2 single use count+survey G. P6 single use count+survey

D.P3 single use count+survey H. P7 single use count+survey
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2401 Pennsylvania Avenue NW
2401 Pennsylvania Avenue NW

Parking: Underground garage accessed from L Street, public
Uses: Ground Floor Retail & Commercial (7 Retail, 1 commercial), Residential Above

Count Staff: A. G1 single use count F. P5 single use count+survey
(total 8) B. P1 single use count+survey G, AM:P6 single use count+survey

C. PM:P2 single use count+survey  H, AM: P7 single use count+survey

D. PM:P3 single use count+survey | pg single use count+survey

E.P4 single use count+survey | pg single use count+survey
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Dupont West
2141 P Street NW

*

*

*

Parking: Lot accessed by alley, residential only

Uses: Ground
Count Staff: A. G1
(total 4) B. P1
C. P2
D. P3

(1 25 50

_1linch =50 feet
st

Floor Retail (1 Retail), Residential Above

single use garage count
single use count+survey
single use count+survey
single use count+survey
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Ten Ten Mass
1010 Massachusetts Avenue NW

Parking: Garage accessed by alley from 11" street, residential only
Uses: Ground Floor Retail (4 Retail), Residential Above

Count Staff: A. P2 single use count+survey F. P7 single use count+survey
(total 9) B. PM: P3 single use count+survey G. P8 single use count+survey
C. PM: P4 single use count+survey H.G1 mixed use garage count
D. P5 single use count+survey . G2 single use garage count
E.P6 single use count+survey Note:  P1 does not need a counter

* ¥ 1linch =45 feet
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O 1 1000 Connecticut Avenue NW
1000 Connecticut Avenue NW

Parking: Garage accessed from K Street, public parking
Uses: Ground Floor Retail (3 Retail), Ground Floor Commercial (4 Commercial), offices above

Count Staff: A. G1 single use count F. PM:P5 single use count+survey
(total 8) B. P1 Single use COUnt+SUrVey G. P6 Sing'e use count+survey
C. P2 single use count+survey  H_p7 single use count+survey

D. P3 single use count+survey

E. AM:P4 single use count+survey

100_feet
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1050 K Street NW
1050 K Street NW

*x * *x

Parking: Lot accessed from 11" street, public parking
Uses: Ground Floor Retail (2 Retail), Offices Above

Count Staff: A. G1 single use count
(total 8) B. P1 single use count+survey
C. PM: P2 single use count+survey
D.P3 single use count+survey
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E. P4
F. P5
G.G2
H. P6

single use count+survey
single use count+survey
single use count

single use count+survey
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101 Constitution Avenue NW
101 Constitution Avenue NW

Parking: Lot accessed from 2™ street NW, public
Uses: Ground Floor Retail + Commercial (3 Retail, 2 Commercial), Offices Above

Count Staff: A. P1 single use count+survey E. G1+G2 single use count
(total 6) B. P2 single use count+survey E
C. AM:P5  single use count+survey NOTE: Door P6 was closed due to construction during
PM:P3  single use count+survey the site visit (week of May 11). Please confirm on
D. P4 single use count+survey count day.

L 1linchi=.75/feet
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DDOT_MXD_ValidationSummary_v4_PreCalibration.xlsx

Auto_VTrips

ITE Raw
Validation Statistic Daily AM PM
Average Model Error 158% 188%
Average Absolute Model Error 158% 188% 1
Percent Root Mean Square Error 220% 229% 2
R Squared -5.92 -3.27 3
MXD+ (Pre-Calibration)
Validation Statistic Daily AM PM

Average Model Error

-55% -10%

Average Absolute Model Error

55% 10%

Percent Root Mean Square Error

110% 91% 2

R Squared

-0.73 0.33 3

ITE Raw

AM Peak Hour

B MXD PreCalibration ~ «+++++ Match

Predicted Trips

Observed Trips

PM Peak Hour

B MXD PreCalibration ~ se++« Match

ITE Raw
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DDOT_MX

D_ValidationSummary_v4_PreCalibration.xlsx

Auto_PTrips

ITE Raw
Validation Statistic Daily AM PM
Average Model Error - 125% 272%
Average Absolute Model Error - 125% 272% 1
Percent Root Mean Square Error - 182% 333% 2
R Squared - -4.21 -10.99 3
MXD+ (Pre-Calibration)
Validation Statistic Daily AM PM
Average Model Error - -61% 17%
Average Absolute Model Error - 61% 17% 1
Percent Root Mean Square Error - 102% 108% 2
R Squared - -0.64 -0.26 3
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Transit_PTrips

ITE Raw
Validation Statistic Daily AM PM
Average Model Error - -100% | -100%
Average Absolute Model Error - 100% 100%
Percent Root Mean Square Error - 152% 143% 2
R Squared - -0.85 -1.02 3
MXD+ (Pre-Calibration)
Validation Statistic Daily AM PM
Average Model Error - -28% 1%
Average Absolute Model Error - 28% 1%
Percent Root Mean Square Error - 130% 110% 2
R Squared - -0.34 -0.20 3
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Walk_PTrips

ITE Raw
Validation Statistic Daily AM PM
Average Model Error - -100% | -100%
Average Absolute Model Error - 100% 100% 1
Percent Root Mean Square Error - 128% 137% 2
R Squared - -1.54 -1.13 3
MXD+ (Pre-Calibration)
Validation Statistic Daily AM PM
Average Model Error - -13% -37%
Average Absolute Model Error - 13% 37% 1
Percent Root Mean Square Error - 66% 83% 2
R Squared - 0.33 0.22 3
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Bike_PTrips

ITE Raw
Validation Statistic Daily AM PM
Average Model Error - -100% | -100%
Average Absolute Model Error - 100% 100%
Percent Root Mean Square Error - 183% 170% 2
R Squared - -1.11 -0.87 3

MXD+ (Pre-Calibration)

Validation Statistic Daily AM PM
Average Model Error - -100% | -100%
Average Absolute Model Error - 100% 100%
Percent Root Mean Square Error - 183% 170% 2
R Squared - -1.11 -0.87 3
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Active_PTrips

ITE Raw
Validation Statistic Daily AM PM
Average Model Error - -100% | -100%
Average Absolute Model Error - 100% 100%
Percent Root Mean Square Error - 128% 137% 2
R Squared - -1.58 -1.13 3
MXD+ (Pre-Calibration)
Validation Statistic Daily AM PM
Average Model Error - -17% -41%
Average Absolute Model Error - 17% 41%
Percent Root Mean Square Error - 66% 85% 2
R Squared - 0.32 0.19 3
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ActivePlusTransit_PTrips

ITE Raw
Validation Statistic Daily AM PM
Average Model Error - -100% | -100%
Average Absolute Model Error - 100% 100% 1
Percent Root Mean Square Error - 128% 132% 2
R Squared - -1.59 -1.33 3
MXD+ (Pre-Calibration)
Validation Statistic Daily AM PM
Average Model Error - -21% -32%
Average Absolute Model Error - 21% 32% 1
Percent Root Mean Square Error - 75% 78% 2
R Squared - 0.09 0.19 3
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All_PTrips

ITE Raw
Validation Statistic Daily AM PM
Average Model Error - -33% -22%
Average Absolute Model Error - 33% 22% 1
Percent Root Mean Square Error - 69% 65% 2
R Squared - 0.18 0.39 3

MXD+ (Pre-Calibration)

Validation Statistic Daily AM PM
Average Model Error - -33% -22%
Average Absolute Model Error - 33% 22%
Percent Root Mean Square Error - 69% 65% 2
R Squared - 0.18 0.39 3
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Auto_VTrips

Validation Statistic

Average Model Error

Average Absolute Model Error

Percent Root Mean Square Error

R Squared

Validation Statistic

Average Model Error

Average Absolute Model Error

Percent Root Mean Square Error

R Squared

ITE Raw

Daily AM PM
- 129% 169%
- 130% 170% 1
- 155% 211% 2
- 0.60 0.73 3

DDOT MXD+

Daily AM PM
- 16% 13%
- 52% 42% 1
- 98% 61% 2
- 0.30 0.81 3
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Auto_PTrips

ITE Raw
Validation Statistic Daily AM PM
Average Model Error - 99% 106%
Average Absolute Model Error - 103% 110%
Percent Root Mean Square Error - 122% 137%
R Squared - 0.63 0.74
DDOT MXD+
Validation Statistic Daily AM PM
Average Model Error - -1% 40%
Average Absolute Model Error - 52% 59%
Percent Root Mean Square Error - 84% 99% 2
R Squared - 0.28 0.79 3
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Transit_PTrips

ITE Raw
Validation Statistic Daily AM PM
Average Model Error - -100% | -100%
Average Absolute Model Error - 100% 100% 1
Percent Root Mean Square Error - 152% 143% 2
R Squared - - - 3
DDOT MXD+
Validation Statistic Daily AM PM
Average Model Error - 8% 81%
Average Absolute Model Error - 86% 130% 1
Percent Root Mean Square Error - 159% 325% 2
R Squared - 0.11 0.23 3
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Walk_PTrips

ITE Raw

Validation Statistic Daily AM PM
Average Model Error - -100% | -100%
Average Absolute Model Error - 100% 100%
Percent Root Mean Square Error - 128% 137%

R Squared - - -
DDOT MXD+

Validation Statistic Daily AM PM
Average Model Error - 7% 16%
Average Absolute Model Error - 45% 68%
Percent Root Mean Square Error - 75% 150%
R Squared - 0.53 0.36
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Bike_PTrips

Validation Statistic

ITE Raw

Daily AM PM

Average Model Error

- -100% | -100%

Average Absolute Model Error

- 100% 100%

Perce

nt Root Mean Square Error

R Squared

Validation Statistic

- 183% | 170% 2
- - - 3
DDOT MXD+

Average Model Error

Daily | Am PM
- 126% | 70%

Average Absolute Model Error

- 124% 108%

Percent Root Mean Square Error

. 291% 273% 2

R Squared

- 0.13 0.49 3

Predicted Trips
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Active_PTrips

ITE Raw
Validation Statistic Daily AM PM
Average Model Error - -100% | -100%
Average Absolute Model Error - 100% 100%
Percent Root Mean Square Error - 128% 137% 2
R Squared - - - 3
DDOT MXD+
Validation Statistic Daily AM PM
Average Model Error - 12% 19%
Average Absolute Model Error - 46% 69%
Percent Root Mean Square Error - 80% 154% 2
R Squared - 0.53 0.38 3
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ActivePlusTransit_PTrips

ITE Raw
Validation Statistic Daily AM PM
Average Model Error - -100% | -100%
Average Absolute Model Error - 100% 100% 1
Percent Root Mean Square Error - 128% 132% 2
R Squared - - - 3
DDOT MXD+
Validation Statistic Daily AM PM
Average Model Error - 11% 32%
Average Absolute Model Error - 51% 75% 1
Percent Root Mean Square Error - 95% 184% 2
R Squared - 0.43 0.40 3
AM Peak Hour - Active Plus Transit Person Trips
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All_PTrips

ITE Raw

Validation Statistic Daily AM PM

Average Model Error - -40% -36%
Average Absolute Model Error - 44% 42% 1
Percent Root Mean Square Error - 66% 65% 2
R Squared - 0.66 0.66 3

DDOT MXD+

Validation Statistic Daily AM PM

Average Model Error - 7% 34%

Average Absolute Model Error - 44% 66%
Percent Root Mean Square Error - 77% 150% 2
R Squared - 0.49 0.63 3

AM Peak Hour - All Person Trips

*

ITE Raw

B DDOT MXD+

seeeee Match

Predicted Trips

Observed Trips

PM Peak Hour - All Person Trips

¢ ITERaw B DDOT MXD+ seeeee Match
500 .
n ™~ "'_....
450 =
400 et
g
£ ¢ *
- *® ] *
£ 3 |
b
g
a L 3
]
-
0 +=* T T T T T T T T T |
0 50 100 150 200 250 300 350 400 450 500

Observed Trips




	Appendix A compiled.pdf
	DDOT Phase 1+2 Trip Gen Data by Door_20150920
	DDOT_ObservedData_Prep_20150930
	D1 Site Handout
	D2 Site Handout
	D3 Site Handout
	D5 Site Handout
	D6 Site Handout
	D7 Site Handout
	H1 Site Handout
	H2 Site Handout
	H3 Site Handout
	N1 Handout
	N2 Site Handout The Avenue (3506 Georgia Ave NW)
	N3 Site Handout
	N4 Site Handout
	N5 Site Handout
	N6 Site Handout The Avenue (1401 S Street NW)
	N7 Site Handout
	N8 Site Handout
	N9 Site Handout
	N13 Site Handout
	N15 Site Handout
	N17 Site Handout
	N18 Site Handout
	N19 Site Handout
	N22 Site Handout
	N24 Site Handout
	N30 Site Handout
	N33 Site Handout
	N34 Site Handout
	N35 Site Handout
	N38 Site Handout
	O1 Site Handout
	O3 Site Handout
	O6 Site Handout




