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Figure 1-3: Residents’ Employment Commute Destinations in Montgomery and Prince George’s Counties

Source: U.S. Census Bureau, Center for Economic Studies, OnTheMap (https://onthemap.ces.census.gov)
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1.8 Other Goals and Objectives

1.8.1 Incorporate Alternative Funding Sources to Achieve Financial Viability

The State of Maryland is committed to provide timely transportation improvements that can
accommodate existing and long-term traffic growth. Typical roadway infrastructure improvements are
funded through use of Maryland’s Transportation Trust Fund. The Transportation Trust Fund is primarily
comprised of revenue from the gas tax and motor vehicle registration and titling fees. All funds dedicated
to MDOT are deposited in the Transportation Trust Fund, and disbursements for all programs and projects
are made from the Transportation Trust Fund. Revenues are not earmarked for specific programs.

However, the State’s traditional funding sources, including the Maryland Transportation Trust Fund, are
unable to effectively finance, construct, operate, and maintain highway improvements of the magnitude
that are needed to address roadway congestion and enhance trip reliability in these study corridors, due
to the fiscal constraints of the program and the state-wide transportation needs. These types of large
projects must be financially viable and revenue sources, such as pricing options, that provide adequate
funding are needed to support additional roadway capacity and improvements that address roadway
congestion and enhance reliability.

Large-scale improvements, such as those being considered with the Study, would require decades to
accumulate enough revenue in the State’s Transportation Trust Fund to deliver the improvements with
traditional funding. The use of alternative funding approaches, such as pricing options, provides needed
large-scale improvements decades earlier than would otherwise be realized using traditional funding and
allows the project to be fiscally-constrained in the metropolitan transportation plan. This is a critical step
in the NEPA decision-making process, as current federal policy restricts issuance of a NEPA decision
document unless the project is fiscally-constrained. For large-scale improvements such as those
considered in this Study, MDOT SHA will seek to use innovative financing methods such as a P3 in order
to design, build, finance, operate, and maintain the proposed infrastructure improvements.

1.8.2 Environmental Responsibility

The area surrounding the study corridors is highly constrained. MDOT SHA will work to avoid and minimize
community, wetlands, waterways, cultural, noise, air quality, and parkland impacts, and mitigate for
impacts when not avoidable. MDOT SHA will work with our federal, state, and local resource agency
partners in a streamlined, collaborative, and cooperative way to meet all regulatory requirements to
ensure the protection of significant environmental and community resources. In planning mitigation for
a build alternative, MDOT SHA will strive to provide meaningful benefit to resources and improve their
values, services, attributes, and functions that may be compromised by a build alternative. MDOT SHA
will work in good faith with our regulatory agency partners to plan worthwhile mitigation based on
identified priorities that would, at a minimum, bring no net loss to impacted resources with a goal of net
benefit. Innovative, creative solutions, including modern environmental site design techniques to
mitigate for unavoidable impacts will be identified and included in the Record of Decision (ROD).
Commitments in the ROD will also be included in any contract documents regardless of project delivery
method, including a Public-Private- Partnership (P3).
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3 TRANSPORTATION AND TRAFFIC

3.1 Introduction

As noted in Chapter 1, any proposed action resulting from the Managed Lanes Study (Study) must
accommodate existing traffic and long-term traffic growth on 1-495 and 1-270. In order to properly
evaluate how each of the Build Alternatives would address these traffic challenges, it is important to
understand the current and projected traffic demands on the transportation network along the study
corridors and the surrounding area. This chapter summarizes the Study’s traffic analysis methodology
and presents an overview of the results from the traffic operational analyses conducted for each of the
Build Alternatives and Alternative 5 (for comparison purposes). For additional details, refer to the Traffic
Analysis Technical Report (Appendix C).

The information presented in this chapter was used to help evaluate the Screened and Build Alternatives.
Traffic data and findings developed as part of this Study were also used as inputs in the air quality and
noise analyses. For additional details on air and noise analyses, refer to Chapter 4, Section 4.8, and
Section 4.9, the Air Quality Technical Report (Appendix ), and the Noise Technical Report (Appendix J).

3.1.1 Traffic Analysis Data Collection and Modeling Methodology

To establish baseline conditions, traffic volume and speed data was collected throughout the study
corridors. Recent traffic count data was obtained from MDOT SHA'’s Internet Traffic Monitoring System
(I-TMS) and used to determine average daily traffic (ADT) volumes and peak period traffic demands
throughout the study corridors for the baseline year of 2017. Hourly speed data along the study corridors
was collected from probe data from the Regional Integrated Transportation Information System (RITIS)
platform developed by the University of Maryland’s Center for Advanced Transportation Technology
(CATT) lab. The traffic volume data was input into a VISSIM traffic simulation model and the model was
calibrated to match existing speed data within MDOT SHA thresholds. This calibrated model of existing
conditions was used as a baseline for future modeling.

MDOT SHA summarizes statewide congestion trends in its annual Maryland State Highway Mobility
Report!. Congestion patterns within the study corridors were reviewed based on the data from this report,
including key parameters of Travel Time Index (TTI) and Planning Time Index (PTI) to identify the poorest
performing segments within the study corridors and the most unreliable segments in need of
improvements. The volume, speed, and congestion data were used to assist in identifying elements of the
Study’s Purpose and Need.

Detailed traffic operational analyses were performed for each of the Build Alternatives to evaluate their
ability to meet the Study’s Purpose and Need in the design year of 2040. The evaluation methodology
included a three-step process:

1. First, aregional forecasting model was developed for each of the Build Alternatives. using the
Metropolitan Washington Council of Governments Travel Demand Model (MWCOG model),
which is the model typically used by MDOT SHA and other transportation agencies to evaluate
projects in the Washington, DC metro area. MDOT SHA used the MWCOG model Version
2.3.71, which was a model specifically developed by MWCOG for modeling this Study’s
alternatives. The prior version of the model, Version 2.3.70 (November 2017), was the most
recently adopted model used in the regional air quality conformity analysis, when the traffic
modeling for the Study was initiated. Model Version 2.3.71 used for this study included

! The latest published version at the time the DEIS was prepared was the 2018 Maryland State Highway Mobility Report.
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revisions to Version 2.3.70 developed by MWCOG to better represent dynamically-priced
lanes, but otherwise includes the same base data.

2. Next, the outputs from the MWCOG model were used to develop traffic volume projections
for the design year of 2040 for each roadway segment and ramp movement within the study
limits for each of the Screened Alternatives during the peak periods. For Alternative 9M,
which is a hybrid of Alternative 5 and Alternative 9 that was not one of the original Screened
Alternatives, the forecasts were developed using the results from Alternative 5 and
Alternative 9 as a base. For additional details, refer to the document titled “Alternative 9
Modified Preliminary Evaluation Memorandum” included in Appendix B of the Alternatives
Technical Report (Appendix B).

3. Finally, traffic simulation models for each of the Build Alternatives were developed using
VISSIM software to determine the projected operational performance in several key metrics
during the AM peak period (6:00 AM to 10:00 AM) and the PM peak period (3:00 PM to 7:00
PM). The metrics were selected to evaluate the effectiveness of each of the Build Alternatives
to efficiently move people through the region and to provide benefits to the transportation
system.

3.1.2 Traffic Analysis Area

The traffic analysis area for the Study extended beyond the study limits to capture upstream and
downstream effects. The VISSIM simulation models prepared for the Study were extended to the
following limits (as shown in Figure 3-1):

e [-495 from VA 193 in Virginia across the American Legion Bridge and through the state of
Maryland around to the Woodrow Wilson Bridge

e |-270 from the I-70 ramp merges to 1-495, including the East and West Spurs

Additionally, the MWCOG model used to develop volume projections for the Study covered the entire
National Capital Region of surrounding roadways in 22 jurisdictions, including Montgomery County, Prince
George’s County, and Frederick County in Maryland, as well as Arlington County and Fairfax County in
Virginia, and the District of Columbia.

3.1.3 Traffic Modeling Assumptions

The design year used to evaluate the Build Alternatives in this Draft Environmental Impact Statement
(DEIS) is 2040. MDOT SHA assumed a design year of 2040 for all traffic analysis in this document because
the latest approved regional forecasting model from MWCOG was for the year 2040 when the Study was
initiated. The 2040 forecasts were used to compare alternatives and determine which alternatives would
be expected to provide the best operational benefit to meet the Study’s Purpose and Need.

In October 2018, a new version of the MWCOG model was approved and released that projected traffic
demand out to the year 2045. During development of this DEIS, a sensitivity analysis comparing the 2040
forecasts to the 2045 forecasts was completed and the results are summarized in Appendix J of the Traffic
Analysis Technical Report (Appendix C). The sensitivity analysis concluded that the differences in forecast
volumes between 2040 and 2045 would be consistent amongst the Build Alternatives, and therefore
would not significantly alter the comparison of alternatives presented in this document. The Final EIS
(FEIS) will include updated operational analyses for a Preferred Alternative that reflects a design year of
2045 to evaluate how that Alternative would meet the Purpose and Need based on the latest MWCOG
model.

s
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Figure 3-1: Limits of VISSIM Model Network and Interchange Locations Included along 1-495 and 1-270
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The traffic projections from the MWCOG model applied traditional forecasting techniques, which do not
explicitly account for connected and autonomous vehicles (CAVs). For more information regarding the
impact of CAVs on the Study (refer to the Traffic Analysis Technical Report (Appendix C, Section 4.1)).

The analysis for the design year assumed the
completion of several background projects that
are included in the region’s Constrained Long-
Range Plan (CLRP). The impacts of these
background projects were assumed as part of
the baseline conditions for the design year
2040 No Build condition (Alternative 1), for
evaluating all Build Alternatives and Alternative
5 (for comparison purposes). The following
roadway projects of regional significance were
assumed to be in place in the year 2040 for the

Were Connected and Automated
Vehicles (CAVs) Considered?

Yes, CAVs are an important consideration for all future
transportation projects. However, there are currently
many unknowns regarding how CAVs will affect traffic:

e Adding CAVs to the traffic stream will likely
increase capacity, but the magnitude of the
increase is unclear at this time.

 The benefits of more vehicles per lane may be
offset by an increased demand in auto trips. This
could include trips by people that cannot afford a

car but would pay for “mobility as a service” or
“deadhead” trips — autonomous vehicles with no
passengers traveling empty to their next stop.

e CAVs could impact land use policy by
encouraging growth further from urban areas.

purposes of this Study:

e |-270 Innovative Congestion
Management (ICM) Improvements

e VDOT I-495 Express Lanes Northern
Extension (495 NEXT)

e |-270 at Watkins Mill Road Interchange

e Greenbelt Metro Station Access
Improvements

Additionally, the benefits of the following
proposed transit projects on the traffic
demands for the roadway network within the
study corridors are accounted for in the

Due to these unknowns, it is prudent to use traditional
forecasting techniques for current studies, while being
cognizant of potential CAV impacts in the future.

Managed lanes work well with CAVs. The managed
lanes provide physical separation, new pavement,
and clear delineation, which gives CAVs the
opportunity to connect with each other, form
platoons, and maximize efficiency by operating in a
more controlled environment.

modeling:

e Purple Line Light Ralil

e Corridor Cities Transitway (CCT)
e US 29 Bus Rapid Transit (BRT)

» Randolph Road BRT

e North Bethesda Transitway

Potential roadway or transit improvements on I-270 from north of I-370 to I-70 were not included as part
of this Study, as alternatives are currently being developed as part of a separate 1-270 Pre-NEPA effort
(https://495-270-p3.com/i270-environmental/).

Each of the Build Alternatives studied as part of the traffic analysis for this DEIS included managed lanes.
The managed lanes were assumed to be buffer-separated with a physical delineation from the adjacent
general purpose (GP) lanes, with access provided via direct connections at key locations. The direct access
locations have evolved throughout the Study based on input from the stakeholders and design
modifications to avoid or minimize impacts to sensitive resources, while still meeting Purpose and Need
(refer to Chapter 2, Section 2.7.1).

e —
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The operational analysis results presented in this DEIS assume direct access would be provided at the
following locations:

e Twelve (12) Interchanges on |-495: 0 Ritchie Marlboro Road
0 George Washington Memorial o MD5
Parkway e Four (4) Interchanges on I-270:
o Cabin John Parkway / MD 190 0 Westlake Terrace (to and from
o 1-270 West Spur the north only)
o MD 187 0 Montrose Road
o |-270 East Spur 0 Gude Drive (to and from the
o US29 south only)
o [-95 o [-370
o Cherrywood Lane e One (1) Set of At-Grade Slip Ramps: North
0 Baltimore-Washington Parkway of Clara Barton Parkway
o US50

The current design for each of the Build Alternatives (shown in Appendix D) include some modifications
to the direct access locations and additional direct access locations that were selected after the
operational analyses were completed. The latest set of direct access locations, listed in Chapter 2, Table
2-4 used to determine the limit of disturbance (LOD) for the environmental evaluation in this DEIS. All
changes to direct access locations during the Study were applied consistently across all Build Alternatives.
Therefore, any changes to direct access assumptions would not result in a relative change in overall
operational benefits when comparing alternatives. However, operational analysis of the Preferred
Alternative will be updated in the FEIS to reflect the latest direct access assumptions for consistency.

The final toll policies and toll rate ranges for the proposed managed lanes have not yet been determined,
but they will be defined following Maryland’s legal requirements and include public hearings as described
in Chapter 2, Section 2.7.5. The managed lanes would operate under a dynamic tolling approach where
the toll rates would change in response to real-time variations in traffic conditions. For the purposes of
the analysis in the DEIS, the volume in the managed lanes would be set to maintain a minimum average
operating speed of at least 45 mph and not exceed 1,600 to 1,700 vehicles per hour per lane in the highest
demand section of the managed lanes. The remaining portion of demand for each freeway section would
be in the GP lanes. For planning purposes only, the dynamically priced toll rates were retained from the
initial MWCOG model runs, as shown in the Traffic Analysis Technical Report (Appendix C). The dynamic
toll rates used by MWCOG for travel demand modeling were developed as “per mile” rates based on an
iterative process for each alternative and ranged from $0.20 to $1.36 per mile (in 2016 dollars). The
iterative process was designed to estimate appropriate toll values to control the volume of traffic using
the managed lanes through a combination of volume to capacity ratios and maintaining a minimum
operating speed at or near free-flow conditions. The toll rates produced as part of this MWCOG modeling
process were developed by MWCOG staff. MDOT SHA did not perform this step for traffic forecasting and
traffic analysis purposes, because the estimated toll values for future-year networks were provided by
MWCOG when the model was transmitted to MDOT SHA.

3.2 Existing Conditions

The study limits include many of the most heavily traveled, most congested, and most unreliable roadway
segments in Maryland?. According to the 2018 Maryland State Highway Mobility Report, the top three

2 Segments as defined by 2018 Maryland State Highway Mobility Report
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highest volume roadway sections in Maryland based on average daily traffic (ADT) are contained within
the study limits. These locations include 1-270 from the 1-270 Split to MD 117, 1-495 from the I-270 East
Spur to 1-95, and 1-495 from the Virginia State Line to the I-270 West Spur. Table 3-1 shows the existing
(year 2017) ADT for each segment within the study area, which reflects total traffic in both directions.

Table 3-1: Existing Average Daily Traffic (ADT)
Existing Volumes

Corridor Segment (2017)
[-270 [-370 to MD 28 226,000
(both directions) MD 28 to 1-270 Spur 259,000
at American Legion Bridge 243,000
MD 190 to 1-270 Spur 253,000
Between [-270 Spurs 119,000
[-495 MD 355 to 1-95 235,000
(both directions) [-95 to US 50 230,000
US 50 to MD 214 235,000
MD 214 to MD 4 221,000
MD 4 to MD 5 198,000

Due to the heavy traffic volumes and insufficient roadway capacity, recurring congestion is prevalent
throughout the study corridors under existing conditions. Average speeds during the peak hours drop
below 20 mph on I-270 southbound in the morning and on 1-270 northbound during the afternoon. On
[-495, average speeds are less than 10 mph along the Outer Loop between 1-95 and MD 193 during the
morning rush hour and approaching the American Legion Bridge during the afternoon peak period. On
the 1-495 Inner Loop, the average speed from Virginia 193 across the American Legion Bridge through the
top side of 1-495, and east of 1-95 to the MD 214 interchange (a distance of 29 miles) is less than 25 mph
throughout the afternoon peak period, with several segments operating at less than 10 mph.

One of the primary measures of congestion on freeways is the Travel Time Index (TTI), which is defined as
the ratio of the average (50" percentile) travel time during a particular hour to the travel time during free-
flow or uncongested conditions. MDOT SHA defines “congestion” as any roadway segment with a TTI
value greater than 1.15, while “severe congestion” is reached when TTI values exceed 2.0. On 1-495, the
average TTI (in both directions) exceeds 1.15 for 10 hours of the day each weekday (6:00 AM to 10:00 AM
and 2:00 PM to 8:00 PM). During those 10 hours, severe congestion (TTI greater than 2.0) is also
experienced in at least one segment of 1-495. On I-270, the average TTI exceeds 1.15 for more than 7
hours each weekday (6:00 AM to 10:00 AM and 3:00 PM to 7:00 PM). During eight hours each weekday,
at least one segment on 1-270 experiences severe congestion (TTI greater than 2.0).

The study corridors also include many unreliable segments due to instability and non-recurring congestion
caused by incidents, weather, and lane reductions from crashes and work zones. Roadway users have
certain expectations of predictability of travel time when they make their trip. When there is a lot of
variability in travel time on a given corridor, the highway system is considered unreliable. Trip reliability
impacts automobiles, trucks, and buses, and it is critical for transit and freight operations. The measure
that MDOT SHA uses to evaluate trip reliability is the Planning Time Index (PTI). PTI is calculated as the
ratio of the 95" percentile travel time for a section of roadway compared to the free-flow travel time.
Roadway segments with a PTI of less than 1.5 are considered reliable, while segments with a PTI value

-
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between 1.5 and 2.5 are considered moderately unreliable, and segments with a PTI value greater than
2.5 are considered highly unreliable.

According to the 2018 Maryland State Highway Mobility Report, the top three most unreliable segments
in Maryland during the AM peak period are all located within the Study limits: 1-495 Outer Loop at MD
650, 1-495 Outer Loop from MD 650 to MD 193, and [-495 Outer Loop from I-95 to the Prince George’s
County Line. Additionally, the most unreliable segment in Maryland during the PM peak period is also
within the Study limits: 1-270 Southbound from the 1-270 Split to Democracy Boulevard.

3.3 Future Traffic Conditions and Alternatives Analysis

Traffic volumes throughout the study corridors are projected to continue to grow over the next 20 to 25
years due to expected increases in population and employment in the Washington, DC metropolitan
region. Table 3-2 shows the projected design year 2040 ADT for each segment along 1-495 and 1-270
within the study limits under the No Build condition, as well as the percent increase in daily traffic
volumes. Despite many segments already operating at or near capacity, daily traffic volumes on I-270 and
[-495 are projected to increase by 7 to 17 percent between now and the design year 2040 under the No
Build condition.

Table 3-2: 2040 No Build Average Daily Traffic (ADT)

g Existin No Build Percent
Corridor Segment (2017)g (2040) Increase
1270 [-370 to MD 28 226,000 265,000 17%
MD 28 to I-270 Spur 259,000 299,000 15%
at American Legion Bridge 243,000 277,000 14%
MD 190 to I-270 Spur 253,000 282,000 11%
Between [-270 Spurs 119,000 127,000 7%
1495 MD 355 to 1-95 235,000 252,000 7%
1-95 to US 50 230,000 245,000 7%
US 50 to MD 214 235,000 252,000 7%
MD 214 to MD 4 221,000 244,000 10%
MD 4 toMD5 198,000 218,000 10%

For future traffic conditions, each of the Build Alternatives (and Alternative 5 for comparison purposes)
was evaluated and compared to the No Build condition for several key operational metrics, including
speed, delay, travel time, level of service, throughput, and the effect on the local network. The results
were obtained from the MWCOG model and the VISSIM traffic simulation models and are summarized in
the following sections. Additional details are provided in the Traffic Analysis Technical Report (Appendix
C). Table 3-3 shows the projected design year 2040 ADT for each segment along 1-495 and 1-270 within
the study limits for each of the Build Alternatives and Alternative 5 (for comparison purposes). Build
Alternatives that add capacity to 1-270 and 1-495 would be projected to see an increase in daily traffic
volumes served compared to the No Build Alternative.

e
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Table 3-3: 2040 Build Average Daily Traffic (ADT)

Corridor Segment Alternative
’ 5 8 9 oM 10 13B 13C
1-270 [-370 to MD 28 255,000 | 279,000 | 268,000 | 260,000 | 283,000 | 264,000 | 281,000

MD 28 to I-270 Spur 286,000 | 319,000 | 302,000 | 288,000 | 325,000 | 292,000 | 320,000
at American Legion Bridge | 298,000 | 314,000 | 311,000 | 300,000 | 317,000 | 311,000 | 313,000
MD 190 to 1-270 Spur 297,000 | 331,000 | 321,000 | 310,000 | 331,000 | 316,000 | 330,000
Between [-270 Spurs 127,000 | 145,000 | 138,000 | 131,000 | 145,000 | 136,000 | 147,000

MD 355 to 1-95 285,000 | 309,000 | 308,000 | 291,000 | 308,000 | 307,000 | 306,000

495 [-95 to US 50 257,000 | 262,000 | 268,000 | 263,000 | 268,000 | 262,000 | 259,000
US 50 to MD 214 269,000 | 282,000 | 286,000 | 282,000 | 286,000 | 281,000 | 281,000

MD 214 to MD 4 263,000 | 275,000 | 287,000 | 282,000 | 287,000 | 275,000 | 274,000

MD 4 to MD 5 233,000 | 238,000 | 240,000 | 239,000 | 240,000 | 237,000 | 237,000

Note: 1 MDOT SHA and FHWA determined Alternative 5 is not a reasonable alternative, but it is included in the DEIS for
comparison purposes only.

3.3.1 Speed

The metric of average speed was calculated from the traffic simulation model output. Table 3-4 shows
the average speed for each of the Build Alternatives and Alternative 5 (for comparison purposes) in the
general purpose (GP) lanes of 1-495 and 1-270 compared to the No Build Alternative during the peak
periods in the design year of 2040.

Table 3-4: 2040 Average Speed

. Average Speed?
AIEIES (General P?ergse Lanes)

Alternative 1 (No Build) 25 mph
Alternative 52 36 mph
Alternative 8 39 mph
Alternative 9 41 mph
Alternative 9M 38 mph
Alternative 10 40 mph
Alternative 13B 40 mph
Alternative 13C 39 mph

Notes: ! Reflects weighted average speed on I-270 and 1-495 during peak hours; 2 MDOT SHA and FHWA determined Alternative
5 is not a reasonable alternative, but it is included in the DEIS for comparison purposes only.

Any managed lanes would provide average speeds of at least 45 mph for all Build Alternatives in the
simulation model due to the tolling assumptions described in Section 3.1.3. However, average speed
performance in the GP lanes along 1-495 and 1-270 during the peak periods would vary between the
Alternatives. For this metric, Alternative 9 would perform the best with an average speed of 41 mph in
the GP lanes, while Alternative 9M would perform the worst of the Build Alternatives with an average
speed of 38 mph in the GP lanes.

Detailed corridor travel speed results by peak hour and direction for the general purpose lanes and the
managed lanes are provided in Table 3-5. Additional details are provided in the Traffic Analysis Technical
Report (Appendix C).

-
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Table 3-5: 2040 Corridor Travel Speed Results from VISSIM Model

PEELS Corridor Travel Lanes GlLETIalie
Period 1 |5 | 8 9 |9M | 10 |13B|13C
General
I-495 Quter Loop from MD 5 to George | Purpose 23 | 31136 1371313713332
Washington Memorial Parkway HOT/Express nale2 162 162 162 1 62 | 62 | 62
Toll Lane
General
1-495 Inner Loop from George Purpose 34138140 ) 41 |39 1 40 | 41| 4
Washington Memorial Parkway to MD 5 | HOT/Express N/Al 54 | 54 | 54 | 54 | 52 | 54 | 50
AM Toll Lane
Peak Sjr”e(:gé 63 | 61 | 61 | 61 | 61 | 61 | 61 | 61
|-270 Northbound from 1-495 to I-370 HO?/E —
Xp N/A| 63 | 63 | 63 | 64 | 64 |N/A|N/A
Toll Lane
Sj:e(:i 38 | 37 | 41 |50 | 47 | 32| 51 | 25
1-270 Southbound from 1-370 to 1-495 m O'? yTv—
P N/A| 61 | 58 | 59 | 59 | 60 | 61 | 60
Toll Lane
General
I-495 Quter Loop from MD 5 to George | Purpose 19146 ) 521 52 | 51 | 49 | 52 | 50
Washington Memorial Parkway HOT/Express nale2 62 162162 61162 | 62
Toll Lane
General
I-495 Inner Loop from George Purpose 15126 25129125 |38 3L 37
Washington Memorial Parkway to MD 5 | HOT/Express NnAle2 52 155 | 62 | a7 | 55 | 55
PM Toll Lane
Peak Sj:e(:i 53 |39 | 51 | 44 | 41| 35 | 43 | 45
1-270 Northbound from 1-495 to 1-370 m O'? yTv—
P N/A| 53 | 56 | 50 | 51 | 61 | 40 | 58
Toll Lane
Sjr”e(:gé 50 | 15 | 27 | 41 | 18 | 42 | 21 | 40
|-270 Southbound from [-370 to 1-495 m O$ yTv—
P N/A| 63 | 60 | 63 | 63 | 64 | N/A|N/A
Toll Lane

Note: ! MDOT SHA and FHWA determined Alternative 5 is not a reasonable alternative, but it is included in the DEIS for
comparison purposes only.

3.3.2 Delay

System-wide delay was calculated to determine the average amount of time each vehicle in the traffic
simulation model was delayed while trying to reach its destination. Delay can be caused by slow travel
due to congestion or vehicles yielding the right-of-way at stop-controlled or signalized intersections.
Table 3-6 shows the projected average delay per vehicle in the network under each Alternative during the
2040 AM peak period and the 2040 PM peak period.

e
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Table 3-6: 2040 System-Wide Delay

Average Delay Percent Improvement
Alternative (min/vehicle) vs. No Build

AM Peak PM Peak AM Peak PM Peak

Alternative 1 (No Build) 8.8 11.8 N/A N/A

Alternative 5! 7.0 9.2 20% 22%

Alternative 8 6.7 7.9 23% 33%

Alternative 9 5.8 7.9 34% 33%

Alternative 9M 6.1 8.2 30% 30%

Alternative 10 5.7 7.7 35% 34%

Alternative 13B 6.4 9.2 27% 22%

Alternative 13C 6.5 1.7 26% 34%

Note: ! MDOT SHA and FHWA determined Alternative 5 is not a reasonable alternative, but it is included in the DEIS for
comparison purposes only.

The results indicated that all the Build Alternatives studied would be expected to reduce delay compared
to the No Build Alternative by at least 22 percent. For this metric, Alternative 10 would perform the best,
resulting in the lowest amount of delay per vehicle during the AM peak period and tied with Alternative
13C for the lowest amount of delay per vehicle during the PM peak period. When averaging the percent
for the AM and PM peaks, Alternative 13B would perform the worst of the Build Alternatives.

3.3.3 Travel Time

Travel time index (TTI) was calculated for each segment of 1-495 and I-270 based on the outputs from the
traffic simulation model. TTI quantifies the average travel time and congestion levels during the peak
periods. TTIl also serves as a proxy for the Planning Time Index (PTI), which is used to estimate reliability,
because there is a strong correlation between PTl and TTI. Roadways with a lower TTI have some reserve
capacity to absorb the disruption caused by non-recurring congestion (and generally have a lower PTI),
while roadways with high TTl values are more likely to be impacted by minor incidents (and generally have
a higher PTI). Table 3-7 shows the weighted average TTI values in the GP lanes for each Build Alternative
and Alternative 5 (for comparison purposes) in the design year 2040.

Table 3-7: 2040 Travel Time Index (TTI)

. Weighted Average TTI*
Alternative g (GP Lanes)g

Alternative 1 (No Build) 2.28
Alternative 52 1.69
Alternative 8 154
Alternative 9 1.40
Alternative 9M 1.58
Alternative 10 1.36
Alternative 13B 1.46
Alternative 13C 1.44

Notes: ! Reflects weighted average TTI on I-270 and I-495 during peak hours; 2 MDOT SHA and FHWA determined Alternative 5
is not a reasonable alternative, but it is included in the DEIS for comparison purposes only.
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Under the No Build Alternative, the weighted average TTl along I-270 and 1-495 during the peak hours is
greater than 2.0, which indicates severe congestion per MDOT SHA’s thresholds described in Section 3.2.
All the Build Alternatives studied would be expected to improve the TTI in the GP lanes to below the
severe congestion threshold. Additionally, the managed lanes in all of the Build Alternatives would have
TTl values in the uncongested range (TTI less than 1.15). For this metric, Alternative 10 would perform
the best with an average TTI of 1.36 in the GP lanes, while Alternative 9M would perform the worst of the
Build Alternatives with an average TTI of 1.58 in the GP lanes. TTI values broken down by segment are
provided in Table 3-8 and have been color coded based on MDOT SHA'’s definition of uncongested
conditions, moderate congestion, heavy congestion, and severe congestion. Additional details are
presented in the Traffic Analysis Technical Report (Appendix C, Section 5.6).

Table 3-8: 2040 Travel Time Index (TTI) Results for General Purpose Lanes from VISSIM Model

Pegk Corridor Alternative
Period 1 |58 | 9 |9M| 10 |13B|13C
I-495 Inner Loop from Virginia 193 to I1-270 i 16 |16 |13|14|13|18]|16
1-495 Outer Loop from 1-270 to Virginia 193 12 17|13 |17 |17 |17 |17]|16
I-495 Inner Loop from I-270 to 1-95 1015|1213 |15(12 |12 |12
AM I-495 Quter Loop from I-95 to 1-270 . 16 15|16 |15|13 . 1.8
Peak | |_495 Inner Loop from 1-95 to MD 5 18 |15|15 |14 |14 |15|13 |14
I-495 Quter Loop from MD 5 to I-95 15|112(10(10 |12 (10|10 10
[-270 Northbound from 1-495 to 1-370 1.0/10|10|10|10|10 |10 10
[-270 Southbound from 1-370 to I-495 15(15|14 |11 |12 17 i.

I-495 Inner Loop from Virginia 193 to I1-270 16 | 1.6

1.0 | 1.0

1-495 Outer Loop from 1-270 to Virginia 193

1-495 Inner Loop from I-270 to 1-95

1-495 Outer Loop from 1-95 to 1-270 1411113

PM
Peak

[-495 Inner Loop from I-95 to MD 5 10|10|10|10]|10

I-495 Outer Loop from MD 5 to I-95 10|11|10|10]|10

1-270 Northbound from 1-495 to 1-370 131316 |13|1.2

1-270 Southbound from 1-370 to 1-495 1.3 . 1.3 . 1.4

Notes: ! MDOT SHA and FHWA determined Alternative 5 is not a reasonable alternative, but it is included in the DEIS for
comparison purposes only. 2 MDOT SHA defines various levels of congestion based on TTI: Uncongested (green) — TTI < 1.15;
Moderate Congestion (yellow) — 1.15 < TTI < 1.3; Heavy Congestion (orange) — 1.3 < TTI < 2.0; Severe Congestion (red) - TTI = 2.
3 This table summarizes TTl in the GP lanes. All HOT/Express Toll Lanes would have TTI values in the uncongested range (TTI less
than 1.15).
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3.3.4 Level of Service

Level of Service (LOS) is a letter grade assigned to a section of roadway that measures the quality of traffic
flow, ranging from LOS A to LOS F. LOS A represents optimal, free-flow conditions, while LOS F represents
failing conditions where demand exceeds capacity. For freeway segments, the Highway Capacity Manual
assigns LOS grades based on density. Urban freeway segments reach failing (LOS F) conditions when the
density exceeds 45 passenger cars per mile per lane (pc/mi/In). The percentage of lane-miles projected
to operate at LOS F during the peak periods in the design year of 2040 was calculated from the traffic
simulation model output for each Alternative. The results are shown in Table 3-9.

Table 3-9: 2040 Percent of Lane-Miles Operating at LOS F

Percent of Lane-Miles
Alternative Operating at LOS F
AM Peak PM Peak Average

Alternative 1 (No Build) 28% 53% 41%
Alternative 5° 21% 20% 20%
Alternative 8 14% 14% 14%
Alternative 9 12% 12% 12%
Alternative 9M 15% 15% 15%
Alternative 10 15% 14% 14%
Alternative 13B 14% 12% 13%
Alternative 13C 18% 12% 15%

Note: 1 MDOT SHA and FHWA determined Alternative 5 is not a reasonable alternative, but it is included in the DEIS for
comparison purposes only.

The results indicated that each of the Build Alternatives is effective at reducing the number of failing
segments within the study corridors, but that some LOS F segments would remain in the GP lanes on
[-495 and I-270 under all Build Alternatives. For this metric, Alternative 9 would perform the best, with
only 12 percent of the lane-miles projected to operate at LOS F during both the AM peak period and the
PM peak period in 2040. Alternatives 9M and 13C would perform the worst of the Build Alternatives, with
an average of 15 percent of the freeway lane-miles operating at LOS F during the peak periods.

3.3.5 Throughput

The metric of vehicle throughput was calculated from the traffic simulation model output to quantify how
efficiently goods, services, and people could be moved through the study corridors under each
Alternative. Throughput represents the number of vehicles that pass by a given point in the roadway
network in a set amount of time. Four key locations were chosen for evaluating throughput during the
peak periods: 1-495 crossing the American Legion Bridge, I-495 west of 1-95, |-495 at MD 5, and I-270 at
Montrose Road. These locations cover the four main segments of the study area, separated by major
freeway junctions (I-495 at 1-95 and 1-495 at 1-270) and are therefore representative of the entire study
area. Table 3-10 summarizes the average vehicle-throughput at the four key locations for the No Build
Alternative, each of the Build Alternatives, and Alternative 5 (for comparison purposes) in terms of
vehicles per hour. The values include traffic traveling in both directions and account for vehicles traveling
in both the GP lanes and the managed lanes.

-
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Table 3-10: 2040 Vehicle Throughput

. Average Vehicle Throughput at
AIEIETS FourgKey Locations? (\?erf)/hr)

Alternative 1 (No Build) 15,500
Alternative 52 17,000
Alternative 8 18,800
Alternative 9 19,100
Alternative 9M 17,900
Alternative 10 19,700
Alternative 13B 18,300
Alternative 13C 19,300

Notes: ! Evaluation locations include I-495 at American Legion Bridge, 1-495 west of I-95, I-495 at MD 5, and I-270 at Montrose
Road; 2 MDOT SHA and FHWA determined Alternative 5 is not a reasonable alternative, but it is included in the DEIS for
comparison purposes only.

Under No Build conditions, the number of vehicles (and people) that can travel through the system during
the peak period is constrained by congestion. Each of the Build Alternatives results in increased
throughput compared to the No Build Alternative. This translates into increased efficiency of the roadway
network in getting people, goods, and services to their destinations. Additional benefits of increased
throughput on the highway include reduced peak spreading (i.e., less congestion in the off-peak hours)
and reduced burden on the surrounding roadway network. For this metric, Alternative 10 would perform
the best by serving an average of 19,700 vehicles/hour during the peak periods at four key locations.
Alternative 9M would perform the worst of the Build Alternatives, serving 17,900 vehicles/hour.

Table 3-11 provides additional detail by showing the vehicle throughput results generated from the
VISSIM outputs at each key location. Results are reported in terms of vehicles per hour and percent
increase in vehicle-throughput for each Build Alternative compared to the No Build Alternative, rounded
to the nearest five percent. For additional information, refer to the Traffic Analysis Technical Report
(Appendix C, Section 5.8).

3.3.6 Local Network

While the focus of the Study is to provide benefits to travelers using 1-495 and I-270, the proposed action
would also have impacts on the surrounding local roadway network?. This impact was quantified by using
the results of the MWCOG regional model output for each Build Alternative and Alternative 5 (for
comparison purposes) to calculate the total vehicle hours of delay on all arterials in Montgomery County,
Maryland; Prince George’s County, Maryland; and the District of Columbia. It should be noted that other
regions in Maryland and Virginia showed negligible changes in local delay as a result of the project. Table
3-12 shows the relative change in total delay on the local network for each of the Build Alternatives
compared to the No Build Alternative.

The results indicated that all of the Build Alternatives would be projected to result in a net reduction in
delay on the surrounding arterials by drawing traffic off the local network, despite some localized
increases in arterial traffic near the managed lane access interchanges. For this metric, Alternative 9 would
perform the best with a 7.0 percent delay savings on the local roadway network compared to the No Build

3 For the purposes of this Study, the local roadway network includes minor and principal arterials, but not roadways that are
classified as expressways, freeways, or interstate.

-
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Alternative. Alternative 9M would perform the worst of the Build Alternatives, providing less benefit to
the local network compared to the other Build Alternatives (5.9 percent delay savings).

Table 3-11: 2040 Vehicle Throughput Results from VISSIM Model

Metric Peak Location Alternative
Period 1 5L 8 9 | oM | 10 | 138 | 13C
-495 at American |15 o5 | 50 113 | 22,240 | 22,343 | 21,368 | 22,770 | 21,788 | 22,442
Legion Bridge
AM | 1495 west of 1-95 13,910 | 15,977 | 18,994 | 19,189 | 17,307 | 19,052 | 19,000 | 19,679
Peak || 495 atMD 5 12,606 | 12,789 | 15,640 | 14,002 | 13,630 | 14,145 | 14,525 | 15,258
Vehicle- 1-270 at Montrose Rd | 17,087 | 17,985 | 20,951 | 18,975 | 18,586 | 21,374 | 18,310 | 19,675
Throughput 1-495 at American
(veh/hr) > at A 15,421 | 18,776 | 18,817 | 20,906 | 19,681 | 20,801 | 20,035 | 20,288
Legion Bridge
oy | 1-495 west of 1-95 15,420 [ 19,101 | 21,524 | 21,312 | 19,763 | 21,489 | 20,170 | 21,474
Peak || 495 atMD 5 13,916 | 15,132 | 13,868 | 15,715 | 15,647 | 15,725 | 15,652 | 15,853
1-270 at Montrose Rd | 17,972 | 16,098 | 18,540 | 20,156 | 16,848 | 22,305 | 16,946 | 19,989
1-435 at American N/A | 15% | 30% | 30% | 25% | 30% | 25% | 30%
Legion Bridge
AM | 1495 west of 1-95 N/A | 15% | 35% | 40% | 25% | 35% | 35% | 40%
sercent | L2 | 1-495 at MD 5 N/A | 0% | 25% | 10% | 10% | 10% | 15% | 20%
Change in
Vehi?:le_ 1-270 at MontroseRd | N/A | 5% | 25% | 10% | 10% | 25% | 5% | 15%
Throughput I-495 at American 0 . 0 0 0 0 0
e 2020 No Legion Bridge N/A | 20% | 20% | 35% | 30% | 35% | 30% | 30%
Bulld 1\, [ 1-495 west of 195 N/A | 25% | 40% | 40% | 30% | 40% | 30% | 40%
Peak || 495 atMD 5 N/A | 10% | <0% | 15% | 10% | 15% | 10% | 15%
|-270 at Montrose Rd N/A < 0% 5% 10% < 0% 25% < 0% 10%

Note: 1 MDOT SHA and FHWA determined Alternative 5 is not a reasonable alternative, but it is included in the DEIS for
comparison purposes only.
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Table 3-12: 2040 Effect on the Local Network

Percent Reduction
Alternative Local Network

Delay vs. No Build*
Alternative 1 (No Build) N/A
Alternative 52 3.7%
Alternative 8 6.6%
Alternative 9 7.0%
Alternative 9M 5.9%
Alternative 10 6.5%
Alternative 13B 6.8%
Alternative 13C 6.4%

Notes: ! Based on total daily vehicle-hours of delay from 2040 MWCOG model for arterials in Montgomery County, Prince
George’s County, and the District of Columbia-; 2 MDOT SHA and FHWA determined Alternative 5 is not a reasonable
alternative, but it is included in the DEIS for comparison purposes only.

Table 3-13 provides additional detail by showing the total vehicle hours of delay and percent reduction
compared to the 2040 No Build Alternative for Montgomery County, Prince George’s County, and the
District of Columbia individually. For additional information, refer to the Traffic Analysis Technical Report
(Appendix C, Section 5.9).

Table 3-13: 2040 Local Network Results from MWCOG Model

Alternative
1 51 8 9 oM 10 13B 13C

Metric

Daily Delay (vehicle-hours) for All

o 247,462 | 241,601 | 233,725 | 231,608 | 234,681 | 233,139 | 233,448 | 234,352
Arterials in Montgomery County

Percent Reduction vs. No Build

N/A 2.4% 5.6% 6.4% 5.2% 5.8% 5.7% 5.3%
(Montgomery County)

Daily Delay (vehicle-hours) for All
Arterials in Prince George’s 171,265 | 163,660 | 158,725 | 158,606 | 159,709 | 158,831 | 158,798 | 158,505
County

Percent Reduction vs. No Build

. \ N/A 4.4% 7.3% 7.4% 6.7% 7.3% 7.3% 7.5%
(Prince George’s County)

Daily Delay (vehicle-hours) for All
Arterials in District of Columbia 178,074 | 169,630 | 165,184 | 164,571 | 167,262 | 165,931 | 163,978 | 165,851
(DC)

Percent Reduction vs. No Build

9 0 0 0 0 0 0
(District of Columbia) N/A 4.7% 7.2% 7.6% 6.1% 6.8% 7.9% 6.9%

Total Daily Delay (vehicle-hours)
for All Arterials in Montgomery
County, Prince George’s County,
and District of Columbia (DC)

596,801 | 574,891 | 557,634 | 554,785 | 561,652 | 557,901 | 556,224 | 558,708

Percent Reduction vs. No Build
(Total)

Note: 1 MDOT SHA and FHWA determined Alternative 5 is not a reasonable alternative, but it is included in the DEIS for
comparison purposes only.

N/A 3.7% 6.6% 7.0% 5.9% 6.5% 6.8% 6.4%
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3.3.7 Summary

The following summarizes the results of the design year 2040 traffic operational evaluation for each Build
Alternative and Alternative 5 presented in this section.

1. Alternative 1 (No Build) would not address any of the significant operational issues experienced
under existing conditions, and it would not be able to accommodate long-term traffic growth,
resulting in slow travel speeds, significant delays, long travel times, and an unreliable network.

2. Alternative 5 was determined to not be a reasonable alternative, as it does not meet the Study’s
Purpose and Need due to deficiencies in addressing the existing traffic and long-term traffic
growth and trip reliability. However, the results for Alternative 5 have been included in this DEIS
for comparison purposes only. Refer to the Alternatives Technical Report (Appendix B) for more
information.

3. Alternative 8, Alternative 13B, and Alternative 13C would all outperform the No Build Alternative
in every metric. However, these alternatives would not rank first in any of the operational metrics
studied and would therefore only be expected to provide moderate benefits.

4. Alternative 9M was not originally included as a Build Alternative, but it has been evaluated to the
same level of detail as the ARDS. This alternative was studied as a blend of Alternative 5 and
Alternative 9. Refer to Chapter 2, Section 2.6.4 and the Alternatives Technical Report (Appendix
B) for more information. Alternative 9M would outperform Alternative 1 in every metric, but it
would not rank first in any of the operational metrics studied, similar to Alternative 8, Alternative
13B, and Alternative 13C.

5. Alternative 9 and Alternative 10 would consistently perform well in all the operational metrics
studied, and each Alternative ranked first in three of the six key metrics. Alternative 9 would
perform the best in terms of average speed, LOS, and effect on the local network. Alternative 10
would perform the best in terms of delay, travel time index, and throughput. These two
alternatives would be expected to provide the best operational benefits to the 1-495 and
[-270 Managed Lanes Study area and the surrounding transportation network.

3.4 Next Steps

The information presented in this chapter reflects the traffic analysis conducted during the DEIS stage of
the Study to establish baseline conditions and evaluate the range of Build Alternatives. As noted above,
the future analysis assumed a design year of 2040 and included the original preliminary set of proposed
direct access locations for the managed lanes. Several updates are anticipated as the Study progresses,
and the FEIS will include the following:

» Traffic forecasts for the Preferred Alternative will be performed to reflect year 2045 conditions.

« Traffic forecasts will be updated to continue to ensure the managed lanes would maintain an
average speed of at least 45 mph if any toll policy changes from the analysis assumptions in the
DEIS occur from Maryland’s statutory requirements for tolling.

< Traffic models for the Preferred Alternative will be updated to include the latest set of proposed
direct access locations following continued coordination with stakeholders.

« Traffic models will be updated to reflect any design changes implemented as part of the ongoing
efforts to avoid or minimize impacts to sensitive resources while ensuring acceptable traffic
operations would be achieved in the design year.
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Additionally, MDOT SHA will continue to work with FHWA to evaluate operations and safety at all
interchanges and project termini as part of the Interstate Access Point Approval (IAPA) process. This
evaluation will utilize the 2045 design year and will focus on the Preferred Alternative.

- ——
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5 DRAFT SECTION 4(F) EVALUATION

5.1 Introduction

Section 4(f) of the US Department of Transportation (USDOT) Act of 1966 as amended (49 U.S.C. 303(c))
(Section 4(f)) is a Federal law that protects significant publicly-owned parks, recreation areas, wildlife
and/or waterfowl refuges, or any significant public or private historic sites. Section 4(f) applies to all
transportation projects that require funding or other approvals by the USDOT. As a USDOT agency, FHWA
must comply with Section 4(f) and its implementing regulations at 23 CFR 774. The Draft Section 4(f)
Evaluation (Appendix F) in this Draft Environmental Impact Statement (DEIS) follows established USDOT
regulations at 23 CFR 774, FHWA'’s 2012 Section 4(f) Policy Paper, and 23 U.S.C. 138 and 39 U.S.C. 303.

Regulations at 23 CFR 774.17 define a Section 4(f) property as “publicly-owned land of a public park,
recreation area, or wildlife and waterfow! refuge of national, state, or local significance, or land of an
historic site of national, state, or local significance.” 23 CFR 774.17 further defines “Historic site” to include
any prehistoric or historic district, site, building, structure, or object included in, or eligible for inclusion
in, the National Register of Historic Places (NRHP).

Section 4(f) stipulates that the USDOT, including the FHWA, cannot approve a transportation project that
uses Section 4(f) property, unless FHWA determines that:

» There is no feasible and prudent avoidance alternative to the use of land from the property, and
the action includes all possible planning to minimize harm to the property resulting from such use
(23 CFR 774.3(a)(1) and (2)); or

e The use of the Section 4(f) properties, including any measures to minimize harm (such as
avoidance, minimization, mitigation, or enhancements measures) committed to by the applicant,
will have a de minimis impact on the property (23 CFR 774.3(b)).

The Draft Section 4(f) Evaluation found in Appendix F and summarized below describes Section 4(f)
properties identified within the corridor study boundary; discusses potential impacts or use of the
properties; evaluates potential feasible and prudent avoidance alternatives; analyzes least overall harm
alternatives; and through a discussion of all possible planning, presents measures to minimize harm and
mitigate for impacts to and the use of Section 4(f) properties.

5.2 Use of Section 4(f) Properties
Pursuant to 23 CFR 774.17, a “use” of Section 4(f) property occurs:

When land is permanently incorporated into a transportation facility;

(i) When there is a temporary occupancy of land that is adverse in terms of the statute’s
preservation purpose as determined by the criteria in 23 CFR 774.13(d); that is, when one of the
following criteria for temporary occupancy are not met:

The duration of the occupancy must be less than the time needed for the construction of the project,
and no change of ownership occurs;

Both the nature and magnitude of the changes to the Section 4(f) land are minimal;

—  —
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No permanent adverse physical changes, nor interference with activities or purposes of the resources
on a temporary or permanent basis, are anticipated;

The land must be returned to a condition that is at least as good as existed prior to the project; and

There is documented agreement with the appropriate Federal, State, or local officials having
jurisdiction over the land that the above conditions have been met.

(iii) When there is a constructive use of a Section 4(f) property.

As defined in 23 CFR 774.15, a constructive use occurs when the transportation project does not
incorporate land from a Section 4(f) property, but the project's proximity impacts are so severe that
the protected activities, features, or attributes that qualify the property for protection under Section
4(f) are substantially impaired. The degree of impact and impairment must be determined in
consultation with the Officials with Jurisdiction in accordance with 23 CFR 774.15(d)(3).

Refer to Appendix F, Section 1.2.2 A. for a preliminary analysis of constructive use.

5.2.1 Exceptions to Section 4(f) Use

FHWA has identified various exceptions to the requirement of Section 4(f) approval. Exceptions to Section
4(f) use are found in 23 CFR 774.11 and 774.13 and are discussed in the Draft Section 4(f) Evaluation
(Appendix F, Section 1.2.6). Ten Section 4(f) properties listed in Table 5-3, including six archaeological
sites, would experience an impact from the Study and meet the exception to Section 4(f) use criteria.
Additional information on the impacts to these properties and why they qualify as exceptions to Section
4(f) is located in Appendix F, Section 2.

5.2.2 De Minimis Impact

An impact to a significant public park, recreation area, or wildlife and waterfowl refuge may be
determined to be de minimis if the use of the Section 4(f) property, including incorporation of any
measure(s) to minimize harm (such as any avoidance, minimization, mitigation, or enhancement
measures), will not adversely affect the activities, features, or attributes that qualify the resource for
protection under Section 4(f) (23 CFR 774.3(b), 23 CFR 774.5(b), and 23 CFR 774.17).

For historic sites, a de minimis impact means that FHWA has received written concurrence from the
pertinent State Historic Preservation Officer (SHPO) or Tribal Historic Preservation Officer (THP), and from
the Advisory Council on Historic Preservation (ACHP) if participating, a finding of “no adverse effect” or
“no historic properties affected” in accordance with 36 CFR Part 800. FHWA is required to inform these
officials of its intent to make a de minimis impact determination based on their concurrence in the finding
(36 CFR 774.5(b)(1)(i). On March 12, 2020, Maryland Historical Trust (MHT) concurred with MDOT SHA’s
determination of effects on historic properties. MHT also provided written acknowledgement of FHWA's
intent to make de minimis impact determinations.

A de minimis impact determination does not require analysis to determine if avoidance alternatives are
feasible and prudent, but consideration of avoidance, minimization, mitigation or enhancement measures
should occur. Upon fulfilling the requirements set forth in 23 CFR 774.5(b), FHWA intends to make Section
4(f) de minimis impact findings for the 36 properties listed in Table 5-2. A full description and analysis of
the 36 Section 4(f) properties that would experience a de minimis impact is found in Appendix F, Sections
2.1,2.2,and 2.4.

—  —
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5.3 Proposed Action

For purposes of the Draft Section 4(f) Evaluation, the Proposed Action includes the six Build Alternatives
retained for detailed study in the DEIS: Alternatives 8, 9, 9M, 10, 13B, and 13C. These alternatives, as
described in Chapter 2, Section 2.6, include managed lanes that differ in the manner in which the
proposed travel lanes would be designated and configured. The limits of disturbance (LOD) are the same
on 1-495 for each of the Build Alternatives, except for Alternative 9M between [-270 West Spur and the I-
95 Interchange. Therefore, the Section 4(f) use will be the same for each of these Build Alternatives on I-
495, except along the top side of 1-495 under Alternative 9M. The difference in Section 4(f) use for
resources along 1-495 is described in the evaluation, when applicable. The LODs for the Build Alternatives
differ slightly on 1-270 due to the existing High Occupancy Vehicle (HOV) system. The differences in
Section 4(f) use for resources along 1-270 is described in the evaluation, where applicable.

5.4 Officials with Jurisdiction

In the case of public parks, recreation areas, and wildlife and waterfowl refuges, the Officials with
Jurisdiction are the officials of the agency or agencies that own or administer the property in question and
who are empowered to represent the agency on matters related to the property. There are eight Officials
with Jurisdiction over parkland in the study corridor: National Park Service (NPS); Maryland-National
Capital Park and Planning (M-NCPPC), Montgomery Parks; Maryland-National Capital Park and Planning,
Prince George’s County; Montgomery County Public Schools Board of Education; City of Gaithersburg; City
of Greenbelt; City of New Carrollton; and City of Rockville. The Officials with Jurisdiction over historic sites
are the MHT in Maryland and the Virginia Department of Historic Resources (VDHR) in Virginia. The ACHP
is also an official with jurisdiction over historic sites when they are involved in Section 106 consultation.
NPS is the official with jurisdiction over National Historic Landmarks (NHL).

Some public parks, recreation areas, and wildlife and waterfow! refuges are also historic properties that
are either listed in or eligible for listing in the NRHP. In other cases, historic sites are located within the
property boundaries of public parks, recreation areas, and wildlife and waterfowl refuges. When either
of those situations exists, there will be more than one Official with Jurisdiction. Appendix F, Section 1.2.1
provides more information on the Officials with Jurisdiction including roles and responsibilities.

5.5 Section 4(f) Properties

MDOT SHA established a corridor study boundary that extends 300 feet to either side of the existing right-
of-way along 1-495 and [-270. Within the corridor study boundary, 111 Section 4(f) properties were
inventoried consisting of national parks, county and local parks, parkways, stream valley units of larger
park facilities, local neighborhood parks, and historic sites that are listed in or eligible for listing in, the
NRHP (refer to Figures 5-1 through 5-3).

Of the 111 Section 4(f) properties identified in the corridor study boundary, 43 would be avoided (Table
5-1) 68 would experience an impact as a result of the Proposed Action. Those impacted Section 4(f)
properties that do not qualify as exceptions to a Section 4(f) use are listed in Table 5-2. Of these 68
properties, 22 would experience a use that warrants an Individual Section 4(f) Evaluation. FHWA intends
to apply de minimis impact findings at 36 properties because many of the anticipated uses of Section 4(f)
properties consist of minor impacts along the edge of the properties in question adjacent to the existing
transportation facility. Such impacts would not affect characteristics that contribute to the significance
of historic sites or recreational amenities and features of those properties. The impacts to the ten Section
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4(f) properties listed in Table 5-3 meet the criteria of exceptions to a Section 4(f) use. Descriptions of the
Section 4(f) properties that would experience an impact from the Proposed Action are provided in the
Draft Section 4(f) Evaluation (Appendix F, Section 2.1, page 28).

During final design, certain uses of Section 4(f) property may be determined to be temporary in nature,
as related solely to the construction phase of the proposed action. Currently there is not enough
information to make such a determination. For purposes of the Draft Section 4(f) Evaluation, all impacts
to Section 4(f) property are assumed to be permanently incorporated into the transportation facility.

- ee—
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Figure 5-1: Inventory of Section 4(f) Property in the Co
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Section 4(f) Property

Scott's Run Nature Preserve

George Washington Memorial Parkway

Chesapeake and Ohio Canal National Historical Park
Clara Barton Parkway

Washington Aqueduct

Naval Surface Warfare Center Carderock Division Historic

District

7.
8.
9.

10.
1.
12.
13.
14,
15.
16.
17.
18.
18.
20.
21.
22
23.
24.
25.
26.
27.
28.
29.
30.
3.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
49.

Congressional Country Club
Carderock Springs South
Carderock Springs Historic District
Morningstar Tabernacle No. 88 Moses Hall and Cemetery
Gibson Grove A.M_E. Church
Cabin John SVP, Unit 2
Booze Creek SVP
Cabin John SVP, Unit 3
Burning Tree Club
Bethesda Trolley Trail
Fleming Local Park
Grosvenor Estate (Wild Acres)
Federation of American Societies for Experimental Biology
Rock Creek SVP, Unit 3
Locust Hill Neighborhood Park
Locust Hill Estates
Elmhirst Parkway NCA
Cedar Lane Unitarian Universalist Church
North Chevy Chase Local Park
In the Woods
Rock Creek SVP, Unit 2
Washington D.C. Temple
National Park Seminary Historic District / Forest Glen
Capitol View Park Historic District
Metropolitan Branch, B&O Railroad
Forest Glen Historic District
Forest Glen Neighborhood Park
Calvary Evangelical Lutheran Church
Forest Grove Neighborhood Park
Sligo Creek Parkway
Greater Washington Boys and Girls Club
Argyle Local Park
Margaret Schweinhaut Senior Center
South Four Corners Neighborhood Park
Polychrome Historic District
Montgomery Blair High School Athletic Fields
Blair Local Park
Hastings NCA
Indian Spring Club Estates and Indian Spring Country Club
Indian Springs Terrace Local Park
Northwest Branch SVP, Unit 3
Brookview Local Park
Washington Coca-Cola Bottling Plant (Silver Spring)
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Figure 5-2: Inventory of Section 4(f) Property in the Corridor Study Boundary (Map 2 of 3)
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50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.

Section 4(f) Property
Knollwood Park
Buck Lodge Park
Edgefield Drive Park
Paint Branch SVP, Unit 3
Cherry Hill Road Park
Beltsville Agricultural Research Center (BARC)
Sunnyside Park
Hollywood Park
B & O Railroad, Washington Branch
SHA District 3 Headquarters Building
Greenbelt Historic District
Buddy Attick Lake Park
Indian Springs Park
Greenbelt Park
Baltimore Washington Parkway
McDonald Field
Spellman Overpass
Good Luck Estates Park
Youth Memorial Sports Park
Robert Frost Park
Dresden Green Park
Beckett Field
B & P Railroad, Washington City Branch
New Carrollton Metro Station
Whitfield Chapel Park
Capitol Car Distributors
Carsondale
Carsondale Park
Street Railway Service Building
Glenarden Historic District
Henry P. Johnson Park
Southwest Branch SVP
Heritage Glen Park
Little Washington
Percy Benson Sansbury Property
Suitland Parkway
Douglas E. Patterson Park
Morningside Historic District
Andrews Manor Park
Manchester Estates Park
Henson Creek SVP
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Figure 5-3: Inventory of Section 4(f) Property in the Corridor Study Boundary (Map 3 of 3)
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Section 4(f) Property

Academy Woods
Stratton Local Park
Grosvenor Park
Cabin John Regional Park
Tilden Woods SVP
Old Farm NCA
Cabin John SVP, Unit 6
Cabin John SVP (Rockville)
Millennium Garden Park
Julius West Middle School Athletic Fields
Bullards Park and Rose Hill SVP
Rockmead Park
Woottons Mill Park
Woodley Gardens Park
Woodley Gardens
Fallsgrove SVP
Rockville Senior Center Park
Ward Building
Malcolm King Park
Morris Park
National Institute of Standards and Technology (NIST)
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Table 5-1: Inventory of Section 4(f) Properties that Would Not Experience a Use
. Size Official with Type of Section
LD STt A1) PO EEsy (Acres) Jurisdiction 4(f) Property
1 Scott’s Run Nature Preserve 336.0 Fairfax County Public Park
5 Washington Agueduct 163.0 MHT, NPS Historic Site (NHL)
6 Naval Surface Warfare Center Carderock Division Historic 30.3 MHT o
S Historic Site
District
7 Congressional Country Club 31.8 MHT Historic Site
8 Carderock Springs South 18.6 MHT Historic Site
9 Carderock Springs Historic District 146.0 MHT Historic Site
11 Gibson Grove A.M.E. Church 0.4 MHT Historic Site
13 Booze Creek SVP 24.1 M-NCPPC Public Park
14 Cabin John SVP, Unit 3 50.0 M-NCPPC Public Park
19 Federation of American Societies for Experimental Biology 11.4 MHT Historic Site
22 Locust Hill Estates 47.0 MHT Historic Site
23 Elmhirst Parkway Neighborhood Conservation Area (NCA) 7.6 M-NCPPC Public Park
24 Cedar Lane Unitarian Universalist Church 6.3 MHT Historic Site
25 North Chevy Chase Local Park 30.9 M-NCPPC Public Park
26 In the Woods 1.9 MHT Historic Site
28 Washington DC Temple 31.7 MHT Historic Site
30 Capitol View Park Historic District 124.0 MHT Historic Site
35 Forest Grove Neighborhood Park 7.0 M-NCPPC Public Park
38 Argyle Local Park 8.8 M-NCPPC Public Park
39 Margaret Schweinhaut Senior Center 8.9 M-NCPPC Public Park
41 Polychrome Historic District 1.1 MHT Historic Site
44 Hastings Neighborhood Conservation Area (NCA) 04 M"’\\IA%PTPC' Public Park
48 Brookview Local Park 12.4 M-NCPPC Public Park
49 Washington Coca-Cola Bottling Plant (Silver Spring) 4.6 MHT Historic Site
50 Knollwood Park 12.4 M-NCPPC Public Park
51 Buck Lodge Park 40.0 M-NCPPC Public Park
52 Edgefield Drive Park 7.2 M-NCPPC Public Park
53 Paint Branch SVP, Unit 3 51.9 M-NCPPC Public Park
56 Sunnyside Park 8.7 M-NCPPC Public Park
59 SHA District 3 Headquarters Building 7.5 MHT Historic Site
67 Good Luck Estates Park 6.6 M-NCPPC Public Park
68 Youth Memorial Sports Park 3.9 City of New Public Park
Carrollton
69 Robert Frost Park 5.9 M-NCPPC Public Park
70 Dresden Green Park 2.1 M-NCPPC Public Park
73 New Carrollton Metro Station 717 MHT Historic Site
74 Whitfield Chapel Park 26.2 M-NCPPC Public Park
75 Capitol Car Distributors 38.7 MHT Historic Site
77 Carsondale Park 2.9 M-NCPPC Public Park
78 Street Railway Service Building 0.4 MHT Historic Site
83 Little Washington 63.0 MHT Historic Site
84 Percy Benson Sanshury Property 0.8 MHT Historic Site
87 Morningside Historic District 191.0 MHT Historic Site
92 Stratton Local Park 11.0 M-NCPPC Public Park
93 Grosvenor Park 57.4 MHT Public Park
e —
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. Size Official with Type of Section
Map ID Section 4(f) Property (Acres) Jurisdiction 4(f) Property
100 | Julius West Middle School Athletic Fields 22.0 '\é'(‘)’:rtgz;";y Public Park
104 Woodley Gardens Park 375 RockaI ;)I/eOT\/IHT Public Park
106 | Fallsgrove SVP 50.2 Rg:&’v‘i’l‘;e Public Park
111 National Institute of Standards and Technology (NIST) 578.0 MHT Historic Site
Headquarters

Notes: All units are in acres unless otherwise noted. 2The size of Section 4(f) properties is sourced from data or documentation
provided by the Officials with Jurisdiction.3The Section 4(f) properties in Table 5-1 are sorted from west to east along 1-495 and
from south to north along 1-270.

Table 5-2: Inventory of Section 4(f) Properties with Use

Potential Type of
Map Section 4(f) Property Size Impacts from Off|.0|alls Wlth Type of Section Section 4(f)
ID (Acres) Proposed Jurisdiction 4(f) Property Approval
Action (Acres) PP

2 George Washington Memorial 7 146.0 122 ACHP, NPS, Public Park, Individual
Parkway T ' VDHR Historic Site Evaluation

3 Chesapeake and Ohio Canal 19575 15.4 ACHP, NPS, Public Park, Individual
National Historical Park ' ' MHT Historic Site Evaluation

ACHP, NPS, Public Park, Individual

4 Clara Barton Parkway 96.2 1.8 MHT Historic Site Evaluation
10 Morningstar Tabernacle No. 88 15 03 ACHP, MHT Historic Site Indmdgal
Moses Hall and Cemetery Evaluation

12 Cabin John SVP, Unit 2 105.0 1.1 M-NCPPC Public Park de minimis
15 Burning Tree Club 221.0 0.8 MHT Historic Site de minimis
. Public Park, L

17 Fleming Local Park 24.0 0.1 M-NCPPC, MHT L de minimis

Historic Site

. 0.1 L I

18 Grosvenor Estate (Wild Acres) 34.7 0.2 (Alt 10) MHT Historic Site de minimis
. 3.3 M-NCPPC, MHT, Public Park, Individual

20 Rock Creek SVP, Unit 3 326.6 2.5 (Alt 9M) ACHP Historic Site Evaluation
. . 0.3 . N

21 Locust Hill Neighborhood Park 5.0 0.2 (Alt 9M) M-NCPPC Public Park de minimis
. 0.4 M-NCPPC, Public Park, Individual

27 Rock Creek SVP, Unit 2 2770 1 5.2 (Alt 9m) ACHP, MHT Historic Site Evaluation
National Park Seminary Historic o Individual

29 District/ Forest Glen 23.0 12 ACHP, MHT Historic Site Evaluation
Metropolitan Branch, C Individual

31 B&O Railroad 405.7 8.8 ACHP, MHT Historic Site Evaluation
. L 0.2 . L L

32 Forest Glen Historic District 10.3 0.1 (Alt 9M) MHT Historic Site de minimis
. 0.3 . N

33 Forest Glen Neighborhood Park 3.7 0.2 (Alt 9M) M-NCPPC Public Park de minimis

34 Gty el LUinerE 1.8 <0.1 MHT Historic Site de minimis

Church
e —
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Potential
Map : Size Impacts from Officials with Type of Section Typ e el
Section 4(f) Property S Section 4(f)
ID (Acres) Proposed Jurisdiction 4(f) Property Approval
Action (Acres) P
. 4.1 M-NCPPC, Public Park, Individual
36 Sligo Creek Parkway 5430 | 33(AltoM) | ACHP,MHT | HistoricSite | Evaluation
South Four Corners 0.1 . S
40 Neighborhaod Park 3.6 <0.1 (Alt 9M) M-NCPPC Public Park de minimis
M-NCPPC;
- Montgomery
Montgomery Blair High School 1.4 ; . S
42 Athletic Fields 30.0 1.1 (Alt 9M) County Public Public Park de minimis
Schools Board
of Education
. 0.4 . N
43 Blair Local Park 10.2 0.3 (Alt 9M) M-NCPPC Public Park de minimis
Indian Spring Club Estates and 1.2 e Individual
45 Indian Spring Country Club 510 1.1 (Alt 9M) ACHP, MHT Historic Site Evaluation
. . 1.4 : Individual
46 Indian Springs Terrace Local Park 30.0 1.2 (Alt 9M) M-NCPPC Public Park Evaluation
. . Individual
47 Northwest Branch SVP, Unit 3 144.0 3.2 M-NCPPC Public Park :
Evaluation
54 Cherry Hill Road Park 431 18 M-NCPPC Public Park Individual
Evaluation
Beltsville Agricultural Research N S
55 Center (BARC) 6,852 0.5 MHT Historic Site de minimis
57 Hollywood Park 22.3 <0.1 M-NCPPC Public Park de minimis
60 Greenbelt Historic District 789.0 0.3 NPS, MHT Hlstmﬁ_)s'te de minimis
City of Public Park,
61 Buddy Attick Lake Park 85.3 0.1 Greenbelt, NPS, Historic Site de minimis
MHT (NHL)
City of Public Park,
62 Indian Springs Park 3.0 0.1 Greenbelt, NPS, Historic Site de minimis
MHT (NHL)
ACHP, MHT, Public Park, Individual
63 Greenbelt Park 1,100 0.6 NPS Historic Site Evaluation
. . ACHP, MHT, Public Park, Individual
64 Baltimore Washington Parkway | ~1,400 69.3 NPS Historic Site Evaluation
65 McDonald Field 2.1 <0.1 City of Public Park de minimis
Greenbelt
71 Beckett Field 7.0 0.2 ey @ Public Park de minimis
New Carrollton
76 Carsondale 35.1 0.1 ACHP, MHT Historic Site Ind'V'dl.Jal
Evaluation
79 Glenarden Historic District 306.0 0.8 ACHP, MHT Historic Site Individual
Evaluation
M-NCPPC, . Individual
80 Henry P. Johnson Park 7.1 <0.1 ACHP. MHT, Public Park Evaluation
81 Southwest Branch SVP 264.0 0.3 M-NCPPC Public Park de minimis
82 Heritage Glen Park 38.2 0.5 M-NCPPC Public Park de minimis

—
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Potential
Map : Size Impacts from Officials with Type of Section Typ e el
Section 4(f) Property S Section 4(f)
ID (Acres) Proposed Jurisdiction 4(f) Property Approval
Action (Acres) P
. ACHP, MHT, Public Park, Individual
85 Suitland Parkway 419.0 03 NPS Historic Site Evaluation
86 Douglas E. Patterson Park 26.2 0.7 M-NCPPC Public Park de minimis
88 Andrews Manor Park 4.1 2.6 M-NCPPC Public Park Individual
Evaluation
89 Manchester Estates Park 4.6 0.5 M-NCPPC Public Park de minimis
90 Henson Creek SVP 1103.0 0.1 M-NCPPC Public Park de minimis
91 Academy Woods 6.4 0.2 MHT Historic Site de minimis
5.7
. . 7.2 (Alt 10) . Individual
94 Cabin John Regional Park 514.0 45 (Alt 13B) M-NCPPC Public Park Evaluation
5.2 (Alt 13C)
95 Tilden Woods SVP 67.4 0.2 M-NCPPC Public Park de minimis
%6 Old Farm Neighborhood 08 01 M-NCPPC Public Park | de minimis
Conservation Area
. . 0.4 . N
97 Cabin John SVP, Unit 6 19.8 0.3 (Alt 10) M-NCPPC Public Park de minimis
98 Cabin John SVP (Rockville) 33.1 21 City of Rockville | Public park | [ndividua
Evaluation
99 Millennium Garden Park 1.3 0.2 City of Rockville Public Park de minimis
101 Bullards Park and Rose Hill SVP 16.8 0.3 City of Rockville Public Park de minimis
0.2 . . . A
102 Rockmead Park 27.4 0.3 (Alt 10) City of Rockville Public Park de minimis
103 Woottons Mill Park 95.3 0.2 City of Rockville Public Park de minimis
0.7
105 Woodley Gardens 200.0 1.1 (Alt 10) MHT Historic Site de minimis
1.0 (Al 13C0
0.7 City of Public Park
107 Rockville Senior Center Park 12.2 0.9 (Alt 10) RockviI)I/e MHT Historic Sité de minimis
0.8 (Alt 13C) '
- 0.1 . L L
108 Ward Building 4.8 <0.1(Alt 138) MHT Historic Site de minimis
. City of . N
109 Malcolm King Park 78.5 0.1 . Public Park de minimis
Gaithersburg
110 Morris Park 30.7 0.1 .Clty of Public Park de minimis
Gaithersburg
144.7 (Alt 9M)
Total Potential Impacts of Section 4(f) Properties by T (el
Build Alternative Ty (1110
146.8 (Alts 8 & 9)
149.0 (Alt 10)

Notes: 1The size of Section 4(f) properties is sourced from data or documentation provided by the Officials with Jurisdiction.
2Section 4(f) properties in Table 5-2 are sorted from west to east along 1-495 and from south to north along I-270. 3The size of
the Baltimore-Washington Parkway in Table 5-2 is only the area within the historic boundary, which ends at the Anne Arundel
County border. The full size of the Baltimore-Washington Parkway is larger.
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Table 5-3: Inventory of Properties that Qualify as Section 4(f) Exemptions
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Potentfial o ) Type of
. Size Impacts from Officials witl : Exception
IER 1D S A1) Ay (Acres) Proposed Jurisdiction S(;Ctlon i'(f) Criteria
Action (Acres) roperty
Montgomery
. . Count Public 23 CFR
16 Bethesda Trolley Trail 4 miles 0.2 Departme)r/1 t of Park/Trail 774.13(F)(3)
Transportation
Baltimore & Ohio Railroad, e 23 CFR
58 Washington Branch 146.4 0.6 MHT Historic Site 774.13(2)(3)
66 Spellman Overpass 1.0 <0.1 Ggggzlt Public Park 77121_312(':3(3)
Baltimore & Potomac 23 CER
72 Railroad, Washington City | 284.4 1.0 MHT Historic Site
774.13(a)(3)
Branch
N/A Site 18M0749 N/A N/A MHT,NPS | Historic Site 23 CFR
' 774.13(b)
N/A Site 18M0751 N/A N/A MHT, NPS Historic Site 23 CPR
' 774.13(b)
N/A Site 44FX0374 N/A N/A VDHR, NPS Historic Site 23 CPR
' 774.13(b)
N/A Site 44FX0379 N/A N/A VDHR, NPS Historic Site 23 CFR
' 774.13(b)
N/A Site 44FX0381 N/A N/A VDHR, NPS Historic Site 23 CPR
' 774.13(b)
N/A Site 44FX0389 N/A N/A VDHR,NPS | Historic Site 23 CFR
' 774.13(b)

Note: To protect location information, archaeological sites are not inventoried on Section 4(f) mapping.

5.6 Avoidance Alternatives and Analysis

A feasible and prudent avoidance alternative is one that avoids using any Section 4(f) property and does
not cause other severe problems of a magnitude that substantially outweigh the importance of protecting
the Section 4(f) property (23 CFR 774.17). In assessing the importance of protecting Section 4(f)
properties, it is appropriate to consider the relative value of the resource to the preservation purpose of
the statute. The preservation purpose of Section 4(f) is described in 49 U.S.C. § 303(a), which states: “Itis
the policy of the United States Government that special effort should be made to preserve the natural
beauty of the countryside and public park and recreation lands, wildlife and waterfowl! refuges, and
historic sites.”

The presence of linear, mostly north-south oriented, Section 4(f) properties such as Cabin John Stream
Valley Park, Rock Creek Stream Valley Park, Sligo Creek Stream Valley Park, Northwest Branch Stream
Valley Park, Southwest Stream Valley Park, Henson Creek Stream Valley Park, George Washington
Memorial Parkway, Clara Barton Parkway, Baltimore Washington Parkway, Sligo Creek Parkway, and
Suitland Parkway, in contrast to the largely east-west oriented interstate corridors, limits the potential for
feasible and prudent avoidance alternatives to exist in this corridor. Each of these park properties extends
perpendicular to the alignment of 1-495 or |-270. Additionally, the area in the vicinity of the study limits is
a densely populated, urban area with large residential communities, business complexes, large
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governmental institutions, numerous community facilities, and hundreds of sensitive cultural and natural
resources. Since 1-495 and I-270 are existing interstate systems that serve local and regional traffic and
connect to major arterials in each county, addressing the need on a system level is critical to achieving
the overall purpose of the Study.

Six alternatives that would completely avoid the use of any Section 4(f) properties have been developed
and are discussed below. They are evaluated in accordance with the definition of a feasible and prudent
avoidance alternative found in 23 CFR 774.17.

e Alternative 1: No Build Alternative would include routine maintenance and safety improvements,
but there would be no changes to the existing lane configuration on 1-495 and 1-270. There would
be no operational improvements or increased capacity along 1-495 and 1-270; existing and future
traffic volumes would not be accommodated at this location. The No Build Alternative would not
meet Purpose and Need and would cause other severe problems that substantially outweigh the
importance of protecting Section 4(f) properties. 1-495 and 1-270 are the two most heavily
traveled freeways in the National Capital Region, each with an Average Annual Daily Traffic
volume of up to 260,000 vehicles per day in 2018. On both of these interstate systems, congestion
within the study area lasts between 7 and 10 hours per day resulting in the second highest
congestion in the United States. In 2040, under the no build condition, the average daily traffic is
estimated to increase by 7-17%, depending on the roadway segment along the 48-mile study
corridor. Alternative 1 would not accommodate existing and long-term traffic growth, enhance
trip reliability, or improve the movement of goods and services. Alternative 1 would not provide
the much-needed capacity improvements to serve both existing and future traffic growth on these
interstate systems.

< Increased Bus Transit would include expansion of the existing bus transit services within the limits
of the study on both I-270 and I-495 and the additional surrounding roadway network. This could
be in the form of an increase in bus service on existing 1-495 and 1-270 within the study limits, or
consideration of dedicated facilities such as bus rapid transit systems on existing infrastructure.
To avoid impacting Section 4(f) property, the Increased Bus Transit Alternative would not include
any capacity improvements to 1-495 and I-270 within the limits of the study and therefore the bus
transit would be subject to the same existing delays on both interstate corridors that are expected
to worsen in the future.

A 2017 study by the National Capital Region TPB, Long-Range Plan Task Force, titled, An
Assessment of Regional Initiatives for the National Capital Region - Draft Technical Report on
Phase Il of the TPB Long-Range Plan Task Force!, studied a series of regional transportation
initiatives compared to the baseline of the Financially Constrained Long Range Plan (CLRP). This
study showed that an extensive, regionwide network of BRT and transitway facilities would result
in a one percent reduction in average travel times for transit, HOV and single-occupancy vehicle
commute trips relative to the 2040 CLRP scenario. Daily vehicle hours of delay would be reduced
by two percent, and transit commute mode share would increase four percent. Daily VMT and
daily VMT per capita would be reduced by less than one percent. Share of passenger miles on
reliable modes would increase by six percent.

1https://www.mwcog.org/documents/2017/12/20/long-range-plan-task-force-reports-projects-regional-transportation-
priorities-plan-scenario-planning-tpb/

——
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The Increased Bus Transit Alternative would not meet the Purpose and Need and would cause
other severe problems that outweigh the importance of protecting Section 4(f) properties. Given
the modest improvements to travel times and vehicle hours of delay expected from an extensive
regionwide network of BRT and transitways, dedicated BRT facilities along only 1-495 and 1-270
would not achieve the Study’s Purpose and Need as it would not address existing and long-term
traffic growth, would not enhance trip reliability along 1-495 or 1-270, and would not
accommodate Homeland Security. Under this alternative, fares would be collected, but additional
analysis would be needed to determine financial feasibility based on ridership and operations and
maintenance costs. In addition, improvement in the movement of goods and services would be
limited to commuter benefits and not the movement of freight or services that require vehicular
movement (i.e., mechanical, electrical, etc. services). Additional discussion of the Increased
Transit Alternative can be found in Appendix F, Section 3.1.2.

e Transportation Systems Management (TSM)/Transportation Demand Management (TDM)
Alternative would improve the operation and coordination of transportation services and
facilities through strategies such as ramp metering, modifications to turn lanes, reconfiguring
interchanges, changing driver behavior to provide the most efficient and effective use of existing
transportation services and facilities. TSM/TDM strategies would only be implemented where no
impacts to Section 4(f) properties would occur. Some TSM/TDM strategies have been
incorporated into the Proposed Action, such as ramp metering and signal timing optimization.
Other TSM/TDM measures have been determined infeasible because they would result in
additional impacts to Section 4(f) properties or would not meet the Purpose and Need.

TSM/TDM Alternatives, by their nature, do not include the addition of roadway capacity, and
could not address the large-scale challenges with existing capacity along the existing interstate
systems. Therefore, because of the limited scope of these types of improvements, TSM/TDM
improvements alone would not address the existing or future capacity needs. The TSM/TDM
Alternative is therefore not prudent because it would be unreasonable to proceed with the
alternative in light of the stated Purpose and Need and it would result in unacceptable operational
problems.

Because the actions that would be included as part of TSM/TDM solutions would only address a
small fraction of congestion challenges and only do so in the short-term, the TSM/TDM Alternative
would not accommaodate existing and future long-term traffic, nor would these measures enhance
trip reliability. In addition, TSM/TDM Alternative does not directly provide an additional travel
choice, accommodate Homeland Security, improve the movement of goods and services, nor
enhance multimodal connectivity; and it does not provide a revenue source. Additional discussion
of the TSM/TDM Alternative can be found in Chapter 2, Section 2.5.2 and Appendix F, Section
3.1.3.

e Section 4(f) Avoidance Alternative 1 would construct four, new managed lanes off-alignment
between George Washington Memorial Parkway and MD 4. The managed lanes would be
constructed in Montgomery and Prince George’s Counties, outside the alignment of existing I-495
between the American Legion Bridge and the MD 202 interchange. The alignment of Section 4(f)
Avoidance Alternative 1 would cross from outside to inside the existing 1-495 at the MD 202
interchange and continue south until rejoining existing I-495 at the limit of the study area between

——
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the interchanges with MD 4 and MD 5. To avoid the use of any Section 4(f) property on I-270,
four managed lanes would be constructed off alignment to the west of existing 1-270. The
alignment of Section 4(f) Avoidance Alternative 1 would rejoin existing 1-270 at the MD 200
interchange, the limit of the study area.

The proposed improvements would avoid impacts to all Section 4(f) properties inventoried in the
corridor study boundary, including by bridging over long linear Section 4(f) properties such as
stream valley parks. This alternative would construct a new roadway on new alignment that would
require a LOD 200 feet wide by 50 miles long at an estimated construction cost of $25 billion. By
comparison, the estimated range of costs for the Proposed Action is between $8.7 billion and $10
billion. This area has not been subject to a detailed, technical inventory of Section 4(f) properties
or other environmental resources. However, desktop review of the alignment indicates it would
likely result in significant impacts to neighborhoods causing many relocations and impacts to
natural resources. After reasonable mitigation, it would still cause severe social, economic and
environmental impacts. Avoidance Alternative 1 would cause severe problems that outweigh the
importance of protecting Section 4(f) properties. A map and additional discussion of Section 4(f)
Avoidance Alternative 1 can be found in Appendix F, Section 3.1.4.

= Section 4(f) Avoidance Alternative 2 would construct four, new managed lanes off-alignment
between George Washington Memorial Parkway and MD 4. The managed lanes would be
constructed in Montgomery and Prince George’s Counties, inside the alignment of existing 1-495
through nearly full the limits of the study: from the Potomac River crossing and between
interchanges with MD 4 and MD 5. To avoid the use of any Section 4(f) property on 1-270, four
managed lanes would also be constructed off-alignment to the east of existing 1-270. The
alignment of Section 4(f) Avoidance Alternative 2 would rejoin existing 1-270 at the MD 200
interchange, the limit of the study area.

This alternative is similar to Avoidance Alternative 1 in that all Section 4(f) properties in the
corridor study boundary would be avoided, but it would build a new highway on new alignment,
having similar severe impacts to socioeconomic and natural resources. Constructing a new
roadway on new alignment would require a LOD 200 feet wide along a distance of approximately
40 miles at an estimated construction cost of $20 billion. By comparison, the estimated range of
costs for the Proposed Action is between $8.7 billion and $10 billion. This area has not been
subject to a detailed, technical inventory of Section 4(f) properties or other environmental
resources. However, desktop review of the alignment plainly indicates it would likely result in
significant impacts to neighborhoods causing many relocations and impacts to natural resources.
After reasonable mitigation, it would still cause severe social, economic and environmental
impacts. Avoidance Alternative 2 would cause severe problems that outweigh the importance of
protecting Section 4(f) properties. A map and additional discussion of Section 4(f) Avoidance
Alternative 2can be found in Appendix F, Section 3.1.5.

e Section 4(f) Avoidance Alternative 3 would construct four, new managed lanes as proposed in
the Proposed Action but incorporate alignment shifts or bridges to avoid impacts to Section 4(f)
properties at 15 different locations to avoid impacts to all Section 4(f) properties inventoried
within the corridor study boundary. The estimated cumulative cost of the location specific
alignment shifts would be $18 billion. By comparison, the estimated range of costs for the
Proposed Action is between $8.7 billion and $10 billion. The avoidance alignment shifts would
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involve construction on new location adjacent to 1-495 and 1-270 disrupting communities from
relocations and resulting in significant additional impacts to natural resources. After reasonable
mitigation, it would still cause severe social, economic and environmental impacts. Avoidance
Alternative 3 would cause operational challenges to access and egress between the managed and
general purpose lanes. Avoidance Alternative 3 would cause other severe problems that outweigh
the importance of protecting Section 4(f) properties. Additional discussion of Section 4(f)
Avoidance Alternative 1 can be found in Appendix F, Section 3.1.6, Page 157.

The orientation of multiple linear parks perpendicular to the study alignments presents significant
challenges to complete avoidance of all Section 4(f) properties. The analysis summarized above and
presented in greater detail in Appendix F was not able to identify an alternative that totally avoids the
use of any Section 4(f) property while addressing the Purpose and Need and without causing other severe
problems of a magnitude that substantially outweighs the importance of protecting Section 4(f)
properties. The final determination of whether there is no feasible and prudent avoidance alternative to
the use of land from Section 4(f) properties will be presented in the Final Section 4(f) Evaluation. Refer to
Appendix F, Section 3 for a detailed discussion of these avoidance alternatives.

5.7 All Possible Planning to Minimize Harm

FHWA may not approve the use of Section 4(f) property unless there is no feasible and prudent avoidance
alternative and the action includes all possible planning to minimize harm to the property resulting from
such use. “All possible planning,” as defined in 23 CFR 774.17, includes all reasonable measures to
minimize harm or mitigate for adverse impacts and effects. Measures to avoid and minimize harm have
been incorporated into the Proposed Action, as discussed in Chapter 2, Section 2.7.4 of this DEIS. These
measures include but are not limited to:

« Minimization of visual impacts (i.e. removing flyover ramps, consolidating and reducing fixed and
dynamic signing along historic parkways)

e Reducing the typical section width by varying type of stormwater control (i.e. undergrounding
stormwater management facilities, removing or limiting stormwater management facilities in
parks)

* Widening toward the existing median wherever possible

e Alignment shifts

« Use of retaining walls to avoid or minimize property impacts due to additional grading or filling.

e Landscaping

* Minimizing vegetation disturbance

* Mitigation

MDOT SHA has engaged in extensive coordination with the majority of the Officials with Jurisdiction over
Section 4(f) properties through existing regulatory processes (such as Section 106 consultation), regularly
scheduled coordination meetings, and meetings requested by stakeholders. Additional coordination took
place via written letter, over the phone, and via electronic communication. This coordination resulted in
minimizing harm to Section 4(f) properties through a variety of means, such as: eliminating or relocating
stormwater management facilities; shifting the centerline of the transportation facility; developing
alternative interchange configurations; relocating slip ramps; refining construction access locations; and
limiting the number, type, and configuration of signage. The results of coordination and descriptions of
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the minimization efforts resulting from such coordination are discussed in detail throughout Appendix F,
Section 2.

Minimization of harm may entail both alternative design modifications that reduce the amount of Section
4(f) property used, such as those described in the preceding paragraphs, and mitigation measures that
compensate for residual impacts. For Section 4(f) uses that cannot be avoided or further minimized,
mitigation would be considered. The level of mitigation considered would be commensurate with the
severity of the impact on the Section 4(f) property. Final mitigation and minimization measures would be
determined through continued consultation with the officials having jurisdiction over each Section 4(f)
property and presented in the Final Section 4(f) Evaluation. MDOT SHA and FHWA have committed to
providing meaningful benefit to impacted Section 4(f) properties by improving the values, services,
attributes and functions that may be compromised. The goal of mitigation is net benefit to the property
impacted. To date, preliminary mitigation discussions with many of the Officials with Jurisdiction have
included replacement land, completing additional cultural and natural resource surveys, reconfiguring
recreational facilities, relocating recreational facilities out of environmentally compromised areas (i.e.
floodplains), restoring streams, and funding of cultural and park related buildings and amenities.

Potential mitigation measures for the Section 4(f) use of historic sites would be identified within a Section
106 Programmatic Agreement that would be developed with FHWA, MDOT SHA, ACHP, NPS, MHT, VDHR,
and the Section 106 consulting parties (refer to Appendix H for the Draft Section 106 Programmatic
Agreement). Mitigation measures will be developed on a case by case basis. By signature, agencies will
assure that the mitigation measures would be completed.

All minimization and mitigation measures will be documented in the Final Section 4(f) Evaluation.

Pursuant to 23 CFR 774.17, a determination of Section 4(f) de minimis impacts inherently includes the
requirement for all possible planning to minimize harm because impacts have already been reduced to a
de minimis level.

5.8 Least Overall Harm

If the avoidance analysis concludes there is no feasible and prudent avoidance alternative, then FHWA
may approve, from among the remaining alternatives that use Section 4(f) property, only the alternative
that causes the least overall harm in light of the statute’s preservation purpose. This analysis is required
when multiple alternatives that use Section 4(f) property remain under consideration.

The least overall harm to Section 4(f) property is determined by balancing the following factors set forth
in 23 CFR 774.3(c)(1)):

() The ability to mitigate adverse impacts to each Section 4(f) property (including any measures that
result in benefits to the property);

(i) The relative severity of the remaining harm, after mitigation, to the protected activities, attributes,
or features that qualify each Section 4(f) property for protection;

(iii) The relative significance of each Section 4(f) property;

(iv) The views of the official(s) with jurisdiction over each Section 4(f) property;

(v) The degree to which each alternative meets the purpose and need for the project;

——
June 2020 5-17



MANAGEII

Draft Environmental Impact Statement @ LANES STUDY

(vi) After reasonable mitigation, the magnitude of any adverse impacts to resources not protected by
Section 4(f); and
(vii) Substantial differences in costs among the alternatives.

By balancing the seven factors, four of which concern the degree of harm to Section 4(f) properties, FHWA
will be able to consider all relevant concerns to determine which alternative would cause the least overall
harm in light of the statute’s preservation purpose. For the Draft Section 4(f) Evaluation, location specific
alignment shifts were developed that would avoid one or more of the 22 Section 4(f) properties that would
experience a non-de minimis. The location specific alignment shifts primarily follow the alignment of the
Proposed Action, but incorporate alignment shifts or design changes that locally avoid specific Section 4(f)
properties. In general when compared to the Proposed Action, these location specific alignment shifts
would result in additional use of other Section 4(f) properties, cause a severe magnitude of adverse
impacts to resources not protected by Section 4(f), and/or result in additional construction, maintenance,
or operational costs of extraordinary magnitude. The alignment shift alternatives are described and
evaluated in Appendix F, Section 5.1, Page 166.

The Least Overall Harm section also evaluates two additional alternatives that would potentially reduce
impacts to Section 4(f) properties: Alternative 5 and the MD 200 Diversion Alternative. Analysis shows
that these two alternatives would result in less impact to Section 4(f) property; however, they would not
meet the Purpose and Need of the Study.

The final section of the Least Overall Harm analysis evaluates the Proposed Action. This analysis balances
the seven factors to determine which alternative would cause the least overall harm in light of the
preservation purpose of Section 4(f). Refer to Appendix F, Section 5 for the detailed discussion of the
least overall harm analysis.

5.9 Coordination

Many of the Officials with Jurisdiction have been active Cooperating or Participating Agencies in the
development of the DEIS and through consultation in the Section 106 process. Coordination with the
Officials with Jurisdiction have included letters, calls, emails, in-person meetings, and other written
correspondence throughout the Study. Consultation and coordination with these agencies is ongoing and
will continue with the review of the Draft Section 4(f) Evaluation. For detailed information on the
coordination to-date (refer to Appendix F, Section 6).

The public has an opportunity to review and comment on the Draft Section 4(f) Evaluation concurrently
with the DEIS. For parks, recreation areas, or wildlife and waterfowl refuges, the Officials with Jurisdiction
over Section 4(f) property must be informed of the intent to make a de minimis impact determination,
after which an opportunity for public review and comment must be provided. For historic sites, FHWA and
MDOT SHA will consult with the parties participating in the Section 106 process, but is not required to
provide additional public notice or provide additional opportunity for review and comment of de minimis
impact findings. Comments from the public related to the Draft Section 4(f) analysis will be addressed in
the Final Section 4(f) Evaluation.
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Table 5-4 summarizes the coordination with Officials with Jurisdiction and other regulatory agencies to
date. FHWA will complete coordination prior to making Section 4(f) approvals under 23 CFR 774.3.
Appendix F, Section 6 details coordination completed with Officials with Jurisdiction to date.

Table 5-4: Section 4(f) Officials with Jurisdiction Coordination Summary

Officials With Jurisdiction

Subject

Discussion Topic

Upcoming
Coordination

Advisory Council on
Historic Preservation

Participating Agency

FHWA notified ACHP about
the study. ACHP replied to
FHWA they are participating
in Section 106 consultation

Determination of
eligibility and finding of
effect review, PA
execution, Draft
Section 4(f) Evaluation
review of historic

properties
City of Gaithersburg Briefing Mayor and City | Project status, Scoping Draft Section 4(f)
Council, Scoping, comments, property access, | Evaluation review of
Property Access, cultural resources study City properties
Consulting Party overview and schedule
City of Greenbelt Purpose and Need, Section 106 Consulting Party | Draft Section 4(f)
Alternatives, Impacts; acceptance, Project status Evaluation review of
Impacts to Historic briefing, comments on City properties
Properties preliminary list of adversely
and potentially adversely
affected historic properties,
PA Development
City of New Carrollton Purpose and Need, Project status briefing Draft Section 4(f)
Alternatives, Impacts Evaluation review of
City properties
City of Rockville Section 106 Consulting | Section 106 Consulting Party | Section 106 review;
Party; acceptance, Project status Draft Section 4(f)
Impacts to Parks and briefing Evaluation review of
Historic Properties City properties
DOI/HUD Draft Section 4(f)

Evaluation review

Maryland Historical Trust

Participating Agency,
Section 106 approach,
APE Concurrence, Gap

Participating agency,
concurrence with Section
106 initiation letter, cultural

Coordination on Draft
Programmatic
Agreement; Review of

Analysis, Inventory, resources information gap Draft Section 4(f)
NRHP Eligibility, concurrence, revised APE Evaluation
Historic Property Effect | concurrence, NRHP eligibility
Determination review and comment;
Concurrence on Section 106
effects on historic properties
MNCPPC-Montgomery Cooperating Agency, Cooperating Agency and Draft Section 4(f)
County Property Access, Section 106 Consulting Party | Evaluation review
Impacts, Avoidance, invitation and acceptance, Montgomery County
Minimization impacts to park properties, M-NCPPC parks
Mitigation avoidance, minimization,
mitigation
MNCPPC- Prince George’s | Cooperating Agency, Cooperating Agency and Draft Section 4(f)
County Property Access, Section 106 Consulting Party | Evaluation review
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Officials With Jurisdiction Subject Discussion Topic Upcqmln_g
Coordination
Impacts, Avoidance, invitation and acceptance, Prince George’s County
Minimization, impacts to park properties, M-NCPPC parks
Mitigation avoidance, minimization,
mitigation
NPS Cooperating Agency, Cooperating Agency and Section 106
Property Access, Section 106 Consulting Party | consultation for NPS
Cultural Resources, invitation and acceptance, properties, Draft
Parks, Impacts, property access, cultural Section 4(f) Evaluation
Avoidance, resources inventory of NPS properties
Minimization, permitting, determinations
Mitigation of NRHP eligibility for NPS
properties, impact
avoidance, minimization and
mitigation
USDA Participating Agency, Participating Agency and Preliminary finding of
Section 106 Section 106 Consulting Party | effect, Section 106

Consultation, Property
Impacts, Minimization,
Mitigation

invitation and acceptance,
BARC property impacts,
minimization, mitigation

consultation, Draft
Section 4(f) Evaluation
review

Virginia Department of
Historic Resources

Participating Agency,
Section 106 Approach,
APE Definition
Concurrence,
Archaeological Scope;
Concurrence and
comments on MDOT
SHA eligibility
determinations

Participating Agency
invitation and acceptance,
Section 106 initiation, APE
definition and revised APE
concurrence, archaeological
scope of investigations in
Virginia; Concurrence and
comments on MDOT SHA
eligibility determinations

Preliminary finding of
effect and Draft
Section 4(f) historic
properties review

5.10 Mitigation

To determine meaningful mitigation for impacts to parkland resources, MDOT SHA has engaged in
ongoing discussions with Officials with Jurisdiction and received substantive input from them concerning
potential mitigation measures. Pursuant to those discussions and a review of best practices to address
parkland impacts, possible mitigation measures may include:

e Replacement with lands of at least comparable value, and of reasonably equivalent usefulness
and location

* Replacement of facilities impacted by the project, including sidewalks, paths, benches, lights,
trees, fields, courts, stormwater facilities, parking lots, trails, swales, buildings, and other facilities

e Relocation of recreational facilities outside of environmentally compromised areas (i.e.
floodplains)

e Restoration and landscaping of disturbed areas

* Incorporation of design features and habitat features where necessary

e Payment of fair market value for the land

* Rehabilitation of deteriorating facilities and assets on nearby parkland
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e Relocation of impacted facilities and assets to allow for use similar to that which existed pre-
impact

e Design and construction of new facilities

* Non-native invasive species management

« Environmental enhancements with the goals of habitat and/or water quality improvements

* Any additional measures recommended during consultation with the official with jurisdiction that
are relevant to and commensurate with the impacts.
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40 Code of Federal Regulations (CFR) § 230.3. Guidelines for Specification of Disposal Sites for Dredged
or Fill Material; Definitions.

40 Code of Federal Regulations (CFR) § 1502.16. Environmental Consequences.
40 Code of Federal Regulations (CFR) § 1508.7. Cumulative Impact.
40 Code of Federal Regulations (CFR) § 1508.8. Effects.

49 Code of Federal Regulations (CFR) § 24. Uniform Relocation Assistance and Real Property
Acquisition for Federal and Federally-Assisted Programs.

9 Code of Virginia (VAC) 25-210. Virginia Water Protection Permit Program Regulation.

33 United States Code (U.S.C.) 403. Navigation and Navigable Waters. Chapter 9 Protection of
Navigable Waters and of Harbor and River Improvements.
https://www.govinfo.gov/content/pkg/USCODE-2011-title33/htm|/USCODE-2011-title33.htm

33 United States Code (U.S.C.) 1344. Navigation and Navigable Waters. Chapter 26 Water Pollution
Prevention and Control, Subchapter IV Permits and Licenses.
https://www.govinfo.gov/content/pkg/USCODE-2011-title33/htmI/USCODE-2011-title33.htm

42 United States Code (U.S.C.) 61. Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970 (as amended, 1987).

42 United States Code (U.S.C.) 300h-7. State Programs to Establish Wellhead Protection Areas.
42 United States Code (U.S.C.) 300j-13. Source Water Quality Assessment.

42 United States Code (U.S.C.) 4332(c)(iv). Cooperation of Agencies; Reports; Availability of
Information; Recommendations; International and National Coordination of Efforts.

54 United States Code (U.S.C.) 306108. Effect of Undertaking on Historic Property.

ASTM. (2013). ASTM E1527-13, Standard Practice for Environmental Site Assessments: Phase |
Environmental Site Assessment Process. West Conshohocken, PA: American Society for Testing and
Materials.

Blackwell, Robert J. 1989. Overlay Zoning, Performance Standards, and Environmental Protection After
Nollan. 16 B.C. Envtl. Aff. L. Rev. 615. Available at:
http://lawdigitalcommons.bc.edu/ealr/vol16/iss3/6 [Accessed 7 September 2018].

City of Gaithersburg Geographic Information System (GIS) web map.
https://maps.gaithersburgmd.gov/gallery/
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