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Purpose and Need

This Feasibility Study has been prepared for Howard County, Maryland in conjunction with
Howard Hughes Corporation (formerly General Growth Properties, Inc.) The purpose of the
study is to investigate the feasibility of a new grade-separated interchange on US 29 between
the two existing interchanges with Broken Land Parkway and Little Patuxent Parkway (LPP).
The interchange would connect LPP with US 29 near the East Mall Entrance Road and allow
direct access to Downtown Columbia. This interchange is presented in the DOWNTOWN
COLUMBIA PLAN — A General Plan Amendment, adopted February 1, 2010 and as
identified in the Downtown Community Enhancements, Programs and Public Amenities
(CEPPAS) Implementation Chart, #3 under Howard County Council Bill No. 58-2009. The
study includes conceptual alternative alignments, traffic capacity analysis, development of
conceptual storm water management requirements, potential environmental impacts, and
preliminary cost estimates.

In addition to the US 29 interchange connection to Downtown Columbia, a connection to the
Oakland Mills community, on the east side of US 29 has been considered. This report details
the interchange with and without the Oakland Mills connection, since the purpose and need is
slightly different for this connection to Oakland Mills, including the overall operations and
travel demand for the feasibility alternatives evaluated.

The third US 29 Interchange is needed to increase vehicular mobility and provide adequate
capacity to meet the future growth and development as outlined in the Downtown Columbia
Plan. The new interchange will address the future traffic demand of access to Downtown
Columbia and relieve traffic from the existing interchange connections to US 29 with Broken
Land Parkway and MD175/LPP. In addition, the Oakland Mills connection will provide
direct access to and from the Oakland Mills community and Downtown Columbia, as well as
improve access to Downtown Columbia from points east of Oakland Mills.

The Study Area extends along US 29 from south of the Broken Land Parkway interchange to
north of the MD 175/LPP interchange and encompasses Downtown Columbia including The
Mall in Columbia and Merriweather Post Pavilion to the west of US 29, and the Oakland
Mills community to the east of US 29.

The Downtown Columbia Plan is an amendment to the Howard County General Plan and
creates a 30-year master plan for the revitalization and redevelopment of Downtown
Columbia. The Plan is a guide to Downtown Columbia’s continued evolution as the
County’s economic and cultural center through increasing the number of people living
downtown and by adding more residences, shops and recreational and cultural amenities,
while also making downtown more attractive and easier to navigate. The Downtown
Columbia Plan includes approximately five million square feet (SF) of new office space, one
million SF of new retail space, 5500 new residential dwelling units, and 640 new hotel
rooms. These new uses would displace approximately 618,000 SF of existing office space
and 10,000 SF of existing retail space.

US 29 links Downtown Columbia to metropolitan Baltimore to the north and Washington
D.C. to the south. Currently, Broken Land Parkway serves as the southern link from US 29
to LPP and Downtown Columbia providing access and carrying most of the traffic for points
south. LPP provides the primary access point to US 29 for points north. With the projected
revitalization and redevelopment of Downtown Columbia and providing only the current
planned and programmed transportation system improvements to the existing Downtown

WALLACE MONTGOMERY PAaGE -1



i
£ C FEASIBILITY STUDY

ﬁowald ounty powNTOWN COLUMBIA TRANSPORTATION IMPROVEMENTS
\M A R Y L A N D TTLE PATUXENT PARKWAY / US 29 INTERCHANGE

Columbia roadway network and access links, the loop ramps in the Broken Land Parkway
and US 29 interchange will operate at a level of service (LOS) of “F” in the future design
year of 2035. In addition, the existing MD 175/LPP and US 29 interchange ramps servicing
US 29 northbound will operate at LOS “D” to “F”.
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I1. Existing Conditions

Existing Network The Downtown Columbia street network relies on just a few, relatively
large, high-speed arterial streets. US 29 links Downtown Columbia to metropolitan
Baltimore to the north and Washington, D.C. to the south. LPP, Governor Warfield Parkway,
and Broken Land Parkway carry most (approximately 70 percent) of the traffic that currently
enters and leaves Downtown Columbia. Hickory Ridge Road and Twin Rivers Road carry
approximately 20 percent of traffic into and out of Downtown Columbia. The Mall Ring
Road, Banneker Road, and South Entrance Road carry the remaining of Downtown
Columbia traffic. There are few collector streets in Downtown Columbia. The Mall Ring
Road and parking lot drive aisles function as private local streets.

Existing Bottlenecks Two grade separated interchanges control access to US 29: MD
175/LPP to the north and Broken Land Parkway to the south. South Entrance Road provides
at-grade, right-in and right-out access to southbound US 29. Three bottleneck intersections
control the volume of traffic that can enter and exit Downtown Columbia: LPP/Governor
Warfield Parkway (North), LPP/Broken Land Parkway, and Broken Land Parkway/Hickory
Ridge Road.

Street Descriptions The major streets in Downtown Columbia are described as follows:

US 29 (Columbia Pike) provides regional access to Columbia from Baltimore, Washington,
and beyond. The Howard County General Plan classifies US 29 as a principal arterial
roadway. The controlled-access, median-divided roadway provides two to three lanes in each
direction. Grade-separated interchanges at MD 32, Seneca Drive, Broken Land Parkway, MD
175, and MD 108 serve greater Columbia. South Entrance Road provides right-in/right-out
only access on southbound US 29. Full Access is provided to Columbia from US 29 through
the Broken Land Parkway Interchange. A semi-direct flyover ramp provides access to
Columbia (via BLP WB) from southbound US 29. A cloverleaf ramp, located in the
southwest quadrant of the interchange, with a spur connection to a signalized intersection
with Broken Land Parkway provides access to Columbia from northbound US 29. A
directional ramp located in the southwest quadrant from eastbound Broken Land Parkway
provides return access to US 29 southbound. A cloverleaf ramp located in the southeast
quadrant provides return access to northbound US 29.

Little Patuxent Parkway (LPP) is the “Main Street” of the Downtown Columbia Town
Center. LPP is a four to six lane divided roadway with separate left and right turn lanes at
major intersections. The section of LPP between the two intersections with Governor
Warfield Parkway is classified by the Howard County General Plan as a minor arterial
roadway. East and west of Governor Warfield Parkway, LPP is classified by the Howard
County General Plan as an intermediate arterial.

Broken Land Parkway provides access to downtown Columbia from MD 32 and US 29 to the
south and east. Broken Land Parkway is a four-lane, divided roadway that is classified by the
Howard County General Plan as an intermediate arterial.

Governor Warfield Parkway intersects Little Patuxent Parkway to the north and to the west
of the Mall in Columbia, forming a loop around Downtown Columbia. Governor Warfield
Parkway is a four-lane, divided roadway in Downtown Columbia and is classified by the
Howard County General Plan as an intermediate arterial.
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Planned and Programmed Improvements.

The 2010 Howard County General Plan Amendment includes a new connection from the
interchange of US 29 and Broken Land Parkway to the intersection of the East Mall Entrance
and Little Patuxent Parkway. This project, known as the North-South Connector, includes
the reconfiguration of LPP just to the south of the East Mall Entrance to introduce a “T”
intersection, and a city block configuration. This project is in the feasibility study phase, but
IS expected to be built prior to the proposed third US 29 interchange.

The 2000 Howard County General Plan includes the extension of Hickory Ridge Road
eastward from its present terminus at Broken Land Parkway to the Little Patuxent Parkway.

The Maryland Consolidated Transportation Program (CTP) includes a project, jointly funded
by the Maryland State Highway Administration and Howard County, to widen northbound
US 29 by one lane from MD 32 north to MD 175. Included in this project is the closure of
three u-turn/crossovers and two residential streets on US 29 between Broken Land Parkway
and the MD 175/LPP interchanges.

No other new road improvements are known to be currently programmed in the study area.

All of these planned improvements are assumed to be constructed and in service for the
future year traffic analysis of the proposed third US 29 interchange developed as part of this
feasibility study.

I11. Traffic Volumes/Conditions

To forecast traffic volumes on the road network in the Downtown Columbia area, a sub-area
travel demand forecasting model was developed. The model was then applied to analyze the
traffic demands on the study area road network in the future year (2035). The main purpose
of the analysis was to evaluate the operational condition of the roadway network, identify
road segments forecasted to be congested in the future year, and also forecast the traffic
volumes of potential road projects. The travel demand forecasting model and forecasting of
traffic volumes of potential road projects, including the proposed third US 29 Interchange
was presented in the Columbia Town Center Travel Demand Model and Traffic Forecast
Report (WITH 7C UPDATE AND REVISED ALTERNATIVES), dated May 2011 prepared
by Sabra Wang & Associates, Inc. and Vision Engineering & Planning for the Howard
County Departments of Public Works and Planning and Zoning.

The model incorporated socio-economic characteristics (number of households, population,
number of employees by type, etc.) of the proposed redevelopment of Downtown Columbia
in accordance with the General Plan Amendment. The socio-economic characteristics data
(Round 7C) was provided by the Howard County Department of Planning and Zoning
Research Division. In addition, the model incorporated projected traffic data at each major
external highway facility (stations) cutting through the boundary of the model area. The
traffic demand at these external stations depends on the regional growth of the Baltimore-
Washington Metropolitan Area, not just on the development within the study area at these
external stations. The projected traffic data (growth rates) were obtained from the Baltimore
Metropolitan Council (BMC) Regional Model.

Utilizing the forecasted traffic volumes presented in the Columbia Town Center Travel
Demand Model and Traffic Forecast Report, Wells & Associates, LLC performed traffic
analysis post-processing. This analysis was performed using Synchro Version 7 and SIDRA
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traffic analysis software to determine the intersection capacities (peak volumes, LOS, delays,
queues) for the existing downtown Columbia roadway network, and with the current planned
and programmed transportation system improvements in the future design year of 2035.
Wells and Associates then analyzed the roadway network with the addition of the proposed
third US 29 interchange feasibility concepts for the design year of 2035. The results of the
intersection capacity traffic analysis performed by Wells & Associates for existing
conditions, and the future design year (2035) for each of the conceptual interchange
alternatives are included in Appendix A of this report.

With the projected revitalization and redevelopment of Downtown Columbia and providing
only the current planned and programmed transportation system improvements to the
existing Downtown Columbia roadway network and access links, the loop ramps in the
Broken Land Parkway/US 29 interchange will operate at a Level of Service (LOS) “F” in the
future design year of 2035. In addition, the existing MD 175/LPP and US 29 interchange
loop ramps servicing US 29 northbound will operate at LOS “D” to “F”.

According to the traffic analysis, the proposed third US 29 interchange would help reduce the
traffic demand on the existing US 29 interchanges to the north and south of the proposed
third US 29 interchange by adding in a new route directly to Downtown Columbia. The
conceptual alternatives that include a connection to the Oakland Mills neighborhood would
not only allow local traffic to and from that neighborhood, but also allow traffic coming from
east of Oakland Mills that would normally utilize LPP or Broken Land Parkway to now use
the neighborhood streets and the connection that the new interchange provides. The degree
of traffic volume reduction depends mostly on the number of movements the new
interchange provides, with access to northbound US 29 and Oakland Mills providing the
greatest reduction. The existing US 29 interchanges have limited opportunities for
improvement on their own without requiring major reconstruction, as they are constrained by
their cloverleaf configuration. With the proposed third US 29 full directional interchange
and the connection to Oakland Mills, the failing LOS “F” operations in the existing US 29
interchanges are improved to LOS “C” in the design year of 2035.

PAGE - 6 WALLACE MONTGOMERY
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IV.Proposed US 29 Interchange Configuration & Geometrics

All of the conceptual alternatives presented in this report were designed utilizing AASHTQO’s
A Policy on Geometric Design of Highways and Streets, 4th Edition dated 2001, which is the
current standard of design for Maryland state roads, as well as the Howard County Design
Manual, Volume |11, Roads and Bridges, dated October 2006. The connector roads have
been designated as a “Boulevard”, and functionally classified as a Major Collector in the
Downtown Columbia Plan — A General Plan Amendment. In accordance with this
classification and the aforementioned design standards, a design speed of 40 mph was
utilized for the connector roads.

The connector road from the East Mall Entrance/Little Patuxent Parkway to the proposed
third US 29 interchange will consist of a closed section roadway with four through travel
lanes (two in each direction). Since most of these roadways will be on bridge structures, care
has been taken to reduce the width of the roadway as much as possible, while still providing
adequate facilities, meeting design criteria and allowing for projected traffic volumes. The
following lane widths were used in the development of the feasibility study conceptual
alternatives:

. Lanes not adjacent to curb or bridge parapet: 11 ft width
. Lanes adjacent to curb or bridge parapet: 12 ft width
. Raised median: 4 ft width

. Multiuse pedestrian and bicycle sidewalk: 8 ft width with 2 ft roadway separation
(included with Oakland Mills connection alternatives only)

The conceptual interchange alternatives were developed using AASHTO design guidelines
for the geometry. The proposed interchange was designed to accommodate a passenger
vehicle aside a WB-50 (Intermediate Semitrailer), or a single WB-67 (Interstate Semitrailer).
The lengths and number of turning and traffic storage lanes were designed utilizing the traffic
analysis performed by Wells & Associates. The interchange off and on ramps were designed
to AASHTO guidelines with standard taper lengths, acceleration and deceleration lengths,
configurations and grades. The exit ramps for US 29 have been designed with a 1300 foot
lane parallel to US 29, which allows drivers to migrate into the exit lane and start to slow
down. After the parallel section, the exit lanes diverge from US 29, and a 650 foot
deceleration section starts. This is enough distance for vehicles to slow from 55 mph to a full
stop. Immediately following this deceleration area is the storage area. The storage length
varies according to the amount of projected traffic, but generally is 650 feet long. This
length has been provided to accommodate the projected number of vehicles stopped at the
intersection during the peak hour.

The intersection of LPP and the East Mall Entrance has been identified as the western
terminus of the proposed third US 29 interchange access road. As part of the North-South
Connector project, this intersection would be reconfigured to introduce a “T” intersection to
the south of the East Mall Entrance. This configuration has been used for all the conceptual
alternatives developed as part of this feasibility study. The proposed third US 29 interchange
will bring an increased amount of traffic to this intersection requiring improvements to all
approaches to this intersection. Each alternative has been developed to provide the necessary
improvements based on the future travel demand.

WALLACE MONTGOMERY PAGE -8
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Pedestrian and bicycle facilities have been included for all the conceptual alternatives that
provide a direct connection to the Oakland Mills neighborhood. This connection has been
provided by including a shared use path on the south side of the road. For all other
conceptual alternatives, the existing bicycle/pedestrian trail and structure over US 29 is
assumed to remain in place at the current location.

Alternative A — Half Diamond Interchange with Left Exit/Entrance Ramps to
Northbound US 29

Alternative A is a half diamond interchange with access to the northbound US 29. The exit
and entrance ramps for US 29 are proposed from the left lanes of the northbound US 29
travel lanes, in the existing median.

Roadway Configuration

From the intersection with the East Mall Entrance and LPP, the existing ground drops in
elevation approximately 50 feet to Lake Kittamaqundi. The interchange access road would
follow the topography of the existing ground for part of the way, with the bridge structure
starting approximately 150 feet from the west side of the lake. The bridge abutment for the
structure would be located near where the existing slope starts falling rapidly to the lake,
close to the 100-year floodplain elevation.

The interchange access road would continue straight across the lake to the eastern shore of
Lake Kittamaqundi. The roadway continues as a proposed bridge structure on this shoreline
to minimize impact to the floodplain and parkland, while crossing the Little Patuxent River.
The access road would rise in elevation approximately 10 feet to cross the southbound lanes
of US 29 to provide the required 16°-9” clearance over US 29. This alternative proposes the
interchange ramp to be constructed using the existing median of US 29. In order to minimize
impact to existing US 29, a series of retaining walls are included for the ramps and
intersection with the access road.

Access to the southbound lanes of US 29 would continue to be provided by South Entrance
Road, which may be improved to allow for the additional traffic volumes. South Entrance
Road is approximately 2000 feet south of the proposed interchange, and together with this
interchange configuration, would allow for full access to US 29 from Downtown Columbia.

Transit Integration

This alternative would not provide separate facilities for transit vehicles, but would allow
buses to utilize the new connection with US 29. This connection may improve bus rapid
transit opportunities and operations by providing a direct connection between US 29 and
Downtown Columbia.

Pedestrian Access

Pedestrian and bicycle access has not be provided for this alternative. Access to Oakland
Mills would be via the current pedestrian bridge, located south of this proposed interchange.
The interchange ramps would not impact the pedestrian bridge, which could remain in place
and in operation with the alternative.

Traffic Effects

This interchange would be approximately 4300 feet from the interchange of Broken Land
Parkway and US 29. AASHTO design criteria recommends an interchange separation of one

PAGE -9 WALLACE MONTGOMERY
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mile in urban environments, but allows for shorter spacing if needed. The recommended
spacing assures enough time for drivers to make any maneuvers to either enter or exit
without conflicts from other interchanges. This alternative has the entrance and exit ramps
from US 29 on the left side, which introduces a weaving situation between the proposed
interchange and the Broken Land interchange. Traffic analysis shows that this weave will
operate at a satisfactory level of service.

With the addition of this interchange, less traffic is anticipated to use the Broken Land
Parkway interchange when entering Downtown Columbia from the south, and less traffic is
anticipated to use the MD 175/LPP interchange when leaving Downtown Columbia headed
north. This improves the level of service in the ramp from eastbound Broken Land Parkway
to northbound US 29 from an LOS “F” to LOS “D”. The LOS on the ramp from Little
Patuxent parkway to US 29 north would also improve to a LOS “D”.

The addition of this interchange would not provide improved access for the traffic on
southbound US 29 entering Downtown Columbia via the South Entrance Road. The
intersection of South Entrance Road at the North-South Connector would operate at a LOS
“F” during the morning peak. This is due to the growth in traffic, as well as the close
proximity of this intersection to the new LPP/LPP “T” intersection. The LOS at this
intersection could be improved by prohibiting left turns from southbound North-South
Connector, requiring them to continue on the North-South Connector to access southbound
US 29 via the Broken Land Parkway interchange.

The proposed intersection upgrade at LPP and the East Mall Entrance would function at a
LOS “D” during the afternoon peak hour, with minor upgrades to the intersection. The
proposed interchange would also operate at a satisfactory LOS.

Structural considerations

This alternative will require a structure approximately 830 foot long. For a span of this
distance, a steel girder bridge is recommended. The proposed bridge and roadway alignment
would be straight and cross Lake Kittamaqundi requiring two in-water piers due to the span
distance. Painting of the steel girders would be recommended since they will be visible from
Downtown Columbia, on the pedestrian path along the lake and to traffic on US 29. Minimal
disturbance to the wetland area is anticipated, but some shadowing effects may need to be
analyzed further during the next phase of study as part of the permitting process.
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Alternative B — Half Diamond Interchange with Right Exit to Northbound US 29

Alternative B is a half diamond interchange with access to US 29 northbound only. The
entrance and exit onto US 29 would be to the right of the travel lanes.

Roadway Configuration

The interchange access road and the improvements to the intersection of LPP and the East
Mall Entrance proposed under Alternative B are the same as Alternative A. The bridge over
Lake Kittamaqundi has been designed with a gradual curve to perpendicularly cross US 29.
This improves the operation of the proposed intersection and the ramps for US 29 by
increasing the sight distance and allowing vehicle paths that are easier to maneuver. The
curved roadway over the lake will require a higher cost for the curved girders for the
structure.

This alternative provides an entrance and exit ramp to northbound US 29 on the east side of
US 29. However, the topography on the east side of US 29 provides some challenges and
limitations for the proposed alternative. Along the east side of US 29, there is a steep rocky
cliff that raises 40 feet high, located only 15 feet east of northbound US 29. To avoid the
higher costs and impacts required to blast the rock, this alternative proposes relocating the
northbound lanes of US 29 to the west into the existing median. This will allow the proposed
interchange ramps to be located within the footprint of the existing northbound lanes. The
realignment of northbound US 29 adds additional cost for this alternative, and will require a
greater level of maintenance of traffic during construction.

The existing northbound lanes of US 29 are approximately 10 feet higher than the existing
southbound lanes. During the realignment of northbound US 29, the elevation of the
proposed mainline US 29 roadway would be lowered slightly to be closer to the elevation of
the existing southbound US 29 mainline. If US 29 is not lowered, the interchange access
bridge would need to be 10 feet higher than the bridge shown in Alternative A, since the
bridge would need to span across the northbound lanes of US 29.

Transit Integration

This alternative would not provide separate facilities for transit vehicles, but would allow
buses to utilize the new connection with US 29. This connection may improve bus rapid
transit opportunities by providing a direct connection between US 29 and Downtown
Columbia.

Pedestrian Access

Pedestrian and bicycle access has not be provided for this alternative. Access to Oakland
Mills would be via the current pedestrian bridge, located south of this proposed interchange.
This bridge currently has a single pier in the median of US 29, which may be impacted by the
realignment of the northbound lanes of US 29. The pedestrian bridge could remain in place
and in operation but may require some minor structural modifications based on the
realignment of northbound US 29.

Traffic Effects

Traffic operations for this alternative are functionally similar to Alternative A. The only
difference is the entrance and exit lanes are on the right of US 29 northbound. Under this
alternative, a continuous exit/entrance lane is proposed with the Broken Land Parkway
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interchange, thereby eliminating the right entrance and left exit weave concerns identified for
Alternative A. The overall traffic analysis shows no difference in level of service between
Alternatives A and B.

Structural considerations

This alternative will require a structure approximately 865 feet long. For a span of this
distance, a steel girder bridge is recommended. The proposed bridge and roadway alignment
would be curved and cross Lake Kittamaqundi requiring two in-water piers. Painting of the
steel girders would be recommended since they will be visible from Downtown Columbia, on
the pedestrian path along the lake and traffic on US 29. Minimal disturbance to the wetland
area is anticipated, but some shadowing effects may need to be analyzed further during the
next phase of study as part of the permitting process.
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Alternative C — Full Inside Diamond Interchange

Alternative C is a full diamond interchange with access to both northbound and southbound
US 29. Left exit and entrance ramps are proposed for US 29 and would be located in the
median of existing US 29.

Roadway Configuration

The interchange access road and the improvements to the intersection of LPP and the East
Mall Entrance would be greater than the previous alternatives, since this alternative has full
access to northbound and southbound US 29. Since the proposed interchange is located in
the median of US 29, the proposed structure only needs to span the southbound lanes of US
29.

With the full movement interchange for US 29, South Entrance Road would be redundant
and would introduce a weaving problem. Therefore is recommended as part of the conceptual
alternative to be closed. Closing south entrance road would eliminate any weaving conflicts
and provide clear direction for drivers entering and exiting Downtown Columbia.

Transit Integration

This alternative would not provide separate facilities for transit vehicles, but would allow
buses to utilize the new connection with US 29. This connection may improve bus rapid
transit opportunities and operations by providing a direct connection between US 29 and
Downtown Columbia.

Pedestrian Access

Pedestrian and bicycle access has not be provided for this alternative. Access to Oakland
Mills would be via the current pedestrian bridge, located south of this proposed interchange.
This bridge currently has a single pier in the median of US 29, which may be impacted by the
proposed ramps on US 29. The pedestrian bridge could remain in place and in operation but
may require some minor structural modifications based proposed interchange.

Traffic Effects

This interchange would be approximately 4100 feet north of the interchange of Broken Land
Parkway and US 29. This alternative has the entrance and exit ramps from US 29 on the left
side, so it would have a high speed weave between the proposed interchange and the Broken
Land Parkway interchange. Traffic analysis shows that this weave will operate at an
acceptable level of service.

With the addition of this interchange, less traffic is forecasted to use the Broken Land
Parkway and MD 175/LPP interchanges when entering and exiting Downtown Columbia.
The LOS on the ramp from LPP to US 29 north would improve to a LOS “D”, but no other
substantial improvements to LOS are reflected in the traffic analysis.

The addition of this interchange would allow South Entrance Road to be closed to traffic
from US 29, thus eliminating a major intersection with the North-South Connector. The
other intersections on the North-South Connector would continue to operate at an acceptable
LOS.

The proposed intersection at LPP and the East Mall Entrance would operate at a LOS “D”
during the morning peak hour, with minor upgrades to the intersection. The proposed
interchange would also operate at a satisfactory LOS. Since this interchange includes full
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access to US 29, more traffic would be traveling through the intersection of Little Patuxent
Parkway and the East Mall Entrance, therefore longer storage lanes have been identified and
included as part of this alternative. The traffic analysis predicts that approximately twice the
amount of traffic will utilize the full interchange alternative as compared to the half diamond
interchange in Alternative A and B. This additional travel demand will also require
improvement to the adjacent LLP/North-South Connector intersection. These improvements
are included as part of Alternative C.

Structural considerations

This alternative will require a structure approximately 765 feet long. For a span of this
distance, a steel girder bridge is recommended. The proposed bridge and roadway alignment
would be curved and cross Lake Kittamaqundi requiring two in-water piers. Painting of the
steel girders would be recommended since they will be visible from Downtown Columbia, on
the pedestrian path along the lake and traffic on US 29. Minimal disturbance to the wetland
area is anticipated, but some shadowing effects may need to be analyzed further during the
next phase of study as part of the permitting process.
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Alternative D — Full Diamond Interchange

Alternative D is a full diamond interchange with access to both northbound and southbound
US 29. The right lane exit and entrance ramps are proposed for US 29, requiring the
relocation of both northbound and southbound US 29 into the existing median.

Roadway Configuration

The interchange access road and the improvements to the intersection of LPP and the East
Mall Entrance are similar to those provided under Alternative C. This alternative is shown
with a straight bridge, since the interchange is separated into a single “T” intersection for
access to northbound US 29. Directional ramps are included for access to and from
southbound US 29. This configuration provides smoother traffic flow with fewer conflicts
than Alternative B.

With the full movement interchange for US 29, South Entrance Road would be redundant
and would introduce a weaving problem. Therefore is recommended as part of the conceptual
alternative to be closed. Closing south entrance road would eliminate any weaving conflicts
and provide clear direction for drivers entering and exiting Downtown Columbia.

Transit Integration

This alternative would not provide separate facilities for transit vehicles, but would allow
buses to utilize the new connection with US 29. This connection may improve bus rapid
transit opportunities by providing a direct connection between US 29 and Downtown
Columbia.

Pedestrian Access

Pedestrian and bicycle access would not be provided along this new interchange. Access to
Oakland Mills would be via the current pedestrian bridge, located south of this proposed
interchange. This bridge currently has a single pier in the median of US 29, which may be
impacted by the realignment of the northbound and southbound lanes of US 29. The
pedestrian bridge could remain in place and in operation with some minor structural
modifications.

Traffic Effects

For Alternative D, the traffic operations for the surrounding intersections and interchanges
are the same as Alternative C. However, the intersection for the proposed interchange with
US 29 operates at a LOS “A” for both the AM and PM peak hours. The improved level of
service is a result of the need for a signalized intersection for only northbound US 29 traffic.
Southbound traffic is accommodated by a direct movement.

Structural considerations

This alternative will require a structure approximately 945 feet long. For a span of this
distance, a steel girder bridge is recommended. The proposed bridge and roadway alignment
would be straight and cross Lake Kittamaqundi requiring two in-water piers. Painting of the
steel girders would be recommended since they will be visible from Downtown Columbia, on
the pedestrian path along the lake and traffic on US 29. Minimal disturbance to the wetland
area is anticipated, but some shadowing effects may need to be analyzed further during the
next phase of study as part of the permitting process.
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Alternative E — Directional Flyover to the North

Alternative E is a directional flyover interchange providing US 29 access to and from the
north. Access to US 29 is provided by an exit from southbound 29 and an entrance ramp to
northbound US 29. Both the exit and entrance ramps are provided as left exits from US 29.

Roadway Configuration

The improvements to the intersection of LPP and the East Mall Entrance would be similar to
Alternative D. The flyover bridge has been designed for travel speeds up to 50 mph, with
only one lane and a wide shoulder in each direction. Although the bridge would be longer
that other alternatives, and would incorporate a sweeping curve, the width of the structure is
narrower. The overall cost is similar to the previous alternatives despite the geometric
difference. Since the interchange is in the median of US 29, the bridge only needs to span
the southbound lanes. Consequently, the bridge can be 10 feet lower in elevation than the
structure for Alternative D.

This configuration would not offer full access to US 29, as it has no direct access from
northbound US 29. This interchange, along with the Broken Land Parkway and US 29
interchange, would handle all traffic in and out of Downtown Columbia. The flyover would
be a fast and efficient interchange for traffic entering and leaving Downtown Columbia to the
north. Access to southbound US 29 will continue to be serviced by the South Entrance Road.

Transit Integration

This alternative would not provide separate facilities for transit vehicles, but would allow
buses to utilize the new connection with US 29. This connection may improve bus rapid
transit opportunities by providing a direct connection between US 29 and Downtown
Columbia.

Pedestrian Access

Pedestrian and bicycle access would not be provided along this new interchange. Access to
Oakland Mills would be via the current pedestrian bridge, located south of this proposed
interchange.

Traffic Effects

This interchange would enter US 29 approximately 3900 feet from the center of the
interchange of Little Patuxent Parkway and US 29. This alternative has the entrance and exit
from US 29 on the left side, so it would have a high speed weave between the proposed
interchange and the LPP interchange. Traffic analysis shows that this weave will operate at a
satisfactory level of service.

With the addition of this interchange, less traffic will use the LPP interchange when entering
Downtown Columbia from the north, and when leaving Downtown Columbia headed north.
Minimal improvements would be seen in the LOS of the existing LPP interchange.

The addition of this interchange would allow South Entrance Road to be closed to traffic
from southbound US 29, but remain open for traffic from Downtown Columbia to
southbound US 29. This would relieve traffic from the intersection with the North-South
Connector, which would operate at a LOS “D” during the morning peak. The other
intersections on the North-South Connector would operate at a passing LOS.
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The proposed intersection upgrade at LPP and the East Mall Entrance Road would function
at a LOS “E” during the afternoon peak hour, even with major expansion of the intersection.
This expansion shows the maximum recommended reconfiguration of this intersection.

Structural considerations

This alternative will require an approximately 1,100 foot long steel girder bridge. The bridge
would be curved and cross Lake Kittamaqundi requiring two in-water piers. Painting of the
steel girders would be required since they will be visible to the public on the pedestrian path
and traffic on US 29. Minimal disturbance to the wetland area is anticipated, but some
shadowing effects may need to be analyzed further during the next phase of study as part of
the permitting process.
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Alternative F — Half Diamond Interchange with Left Exits with Northbound US 29 and
a Southern Connection to Oakland Mills

Alternative F is a half diamond interchange with access to the northbound lanes of US 29 and
a connection through to the Oakland Mills Community. The exit and entrance would be on
the left side of the travel lanes on US 29.

Roadway Configuration

This alternative introduces a connection to Oakland Mills. This “southern connection”
alternative utilizes the corridor currently used by the pedestrian multi-use trail that connects
Downtown Columbia to Oakland Mills. The corridor on the east side of US 29 is currently a
wooded area between large apartment building clusters. The multi-use path winds its way
through, following the topography, but the new boulevard would follow a fairly straight path,
and level out the peaks and valleys. The new boulevard would terminate at the existing
intersection of White Acre Road and Stevens Forest Drive.

This “southern connection” to Oakland Mills requires the connector road from Downtown
Columbia to follow a different path than the previous alternatives. The roadway would have
a large “S” bend, and would avoid bridging over Lake Kittamaqundi completely. However,
to avoid impacts to the 100 year floodplain, as well as reducing impacts to streams and forest,
the roadway would be on structure for most of the distance. The alternative shows a bridge
that starts approximately where the bridges start in previous alternatives.

In the vicinity of the interchange, the northbound and southbound sections of US 29 are close
to the same elevation, but the median is narrower than the previous alternatives. Enough
space is available to construct the interchange ramps, and maintain a full 12 foot shoulder.
The retaining walls would be at the edge of this shoulder.

This configuration allows only access to and from northbound US 29. This interchange
along with an upgraded South Entrance Road would provide full access to US 29 from
Downtown Columbia. The median width in this area is not wide enough to provide for a full
movement interchange.

Transit Integration

This alternative would not provide separate facilities for transit vehicles, but would allow
buses to utilize the new connection with US 29, as well as the new direct connection with
Oakland Mills. This connection may improve bus rapid transit opportunities by providing a
direct connection between US 29, Downtown Columbia and Oakland Mills.

Pedestrian Access

Pedestrian access would be integrated into this new boulevard. The existing pedestrian
bridge would be removed, and replaced by an 8 foot wide multi-use path on the south side of
the proposed road, with a 2 foot buffer from the edge of the roadway. Having this path
follow the new well-traveled roadway may increase pedestrian use, and may help improve
the safety concerns identified for the existing multi-use trail.

Traffic Effects

The proposed interchange is approximately 3400 feet, center to center, from the Broken Land
Parkway interchange. This is enough space for a single exit lane to the new interchange;
however, the exit lane would be directly opposite an entrance from westbound Broken Land
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Parkway. The distance from this on ramp is only 1500 feet, measured from the entrance gore
to the exit gore of the new interchange. This configuration would allow a vehicle to enter US
29 from Broken Land Parkway, and immediately cross three lanes on US 29 and exit on the
new interchange. While this maneuver would be a more direct route to Downtown
Columbia, it could be an unsafe high speed maneuver. The weave condition could be
eliminated in design, but this study is merely highlighting this conflict.

Having two interchanges so close together is not recommended, even in an urban setting.
AASHTO recommends one mile between urban interchanges, but allows for flexibility to
space them closer. The multiple entrances and exits slow down the flow of traffic, and
provide less efficient traffic flow.

With the addition of this interchange, less traffic will use the Broken Land Parkway
interchange when entering Downtown Columbia from the south, and less traffic will use the
LPP interchange when leaving Downtown Columbia headed north. In addition, some traffic
coming from east of Oakland Mills would divert through the new connection, and would
reduce the amount of traffic of LPP headed west. This interchange would improve the LOS
on three ramps of the MD 175/LPP interchange with US 29 from LOS “F” to LOS “E”.
There would be no significant change to the operations of the Broken Land Parkway
interchange.

The proposed intersection upgrade at LPP and the East Mall Entrance would function at LOS
“D” during the afternoon peak hour, with major upgrades to the intersection. The proposed
interchange would operate at a LOS of “F” as designed. This failing level of service is
mostly due to the additional vehicles coming from Oakland Mills. Improvement would
require a larger intersection with additional turn lanes. However, this design shows the
maximum recommended reconfiguration of this intersection.

The new connection to Oakland Mills would bring more traffic into the community. This
traffic would not only be local traffic, but also traffic that would have used LPP and Broken
Land Parkway. This connection would serve as a cut-though for traffic headed to Downtown
Columbia or US 29.

Structural considerations

This alternative will require two steel girder bridges totaling approximately 1030 feet. The
main bridge would be curved and would not cross Lake Kittamaqundi. Eliminating the two
in-water piers will reduce construction time and lower the overall cost for the proposed
structure. Painting of the steel girders would be required since they will be visible to the
public from Downtown Columbia, the pedestrian path and US 29. Minimal disturbance to the
wetland area is expected. Minimal disturbance to the wetland area is anticipated, but some
shadowing effects may need to be analyzed further during the next phase of study as part of
the permitting process.
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Alternative G — Half Diamond Interchange with Right Exits to Northbound US 29 and
Southern Connection to Oakland Mills

Alternative G is a half diamond interchange with access to the northbound lanes of US 29
and includes a connection through to the Oakland Mills Community. The entrance and exit
ramps for northbound US 29 would be to the right of the existing US 29 travel lanes.

Roadway Configuration

This boulevard and interchange alignment for this alternative is similar to Alternative F, with
the exception of the entrance and exit lanes on US 29. The topography in this area allows the
entrance and exits ramps to be built outside the existing travel lanes, since the land is fairly
level.

Transit Integration

This alternative would not provide separate facilities for transit vehicles, but would allow
buses to utilize the new connection with US 29, as well as the new direct connection with
Oakland Mills. This connection may improve bus rapid transit opportunities and local transit
service by providing a direct connection between US 29, Downtown Columbia and Oakland
Mills.

Pedestrian Access

Pedestrian access would be integrated into this new boulevard. The existing pedestrian
bridge would be removed, and replaced by an 8 foot wide multi-use path on the south side of
the proposed road, with a 2 foot buffer from the edge of the roadway. Having this path
follow the new well-traveled roadway may increase pedestrian use, and may help improve
the safety concerns identified for the existing multi-use trail.

Traffic Effects

This alternative is operates functionally the same as Alternative F. The only difference is the
entrance and exit lanes are on the right of the US 29 travel lanes, so weave conflicts are
eliminated. Having the access to US 29 on the right side eliminates the weaving conflict with
the Broken Land Parkway interchange, and allows for a shared entrance and exit lane
between the interchanges. Even though this conflict has been removed, these interchanges
are still closer than the recommended spacing.

Structural considerations

This alternative will require an approximately 1030 foot long steel girder bridge. The bridge
would be curved and would not cross Lake Kittamaqundi. Eliminating the two in-water piers
will reduce construction time and lower the overall cost for the proposed structure. Painting
of the steel girders would be required since they will be visible to the public from Downtown
Columbia, the pedestrian path and US 29. Minimal disturbance to the wetland area is
anticipated, but some shadowing effects may need to be analyzed further during the next
phase of study as part of the permitting process.
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Alternative H — Half Diamond Interchange with Left Exits to Northbound US 29 and
Northern Connection to Oakland Mills

Alternative H is a half diamond interchange with access to the northbound lanes of US 29
and includes direct connection to the Oakland Mills Community. The entrance and exit on
northbound US 29 would be to the left of the travel lanes, located in the median of existing
UsS 29.

Roadway Configuration

This boulevard and interchange layout would be similar to Alternative A, but with some
slight modifications. First, the boulevard across the lake would bend slightly to the north, to
allow the continuation across US 29 to the Oakland Mills community. The bridge would be
wider to accommodate the increase of traffic from the Oakland Mills connection. Also, since
the bridge would cross both southbound and northbound US 29, it would be higher in
elevation.

This alternative allows a connection to the Oakland Mills community through a narrow
ravine between large apartment buildings. This ravine currently has a stream and some
wetland areas, and is in the 100 year floodplain. These environmental features would require
mitigation if they were impacted. The alternative assumes that the roadway would require a
significant amount of fill material in the ravine area. There are other design options,
however, such as continuing the bridge structure, or constructing retaining walls to contain
the fill. Each of these options would add additional cost to the alternative. Based on the
conceptual alternative, it is anticipated that one apartment building would be impacted by this
alternative, due to the proximity to the roadway and necessary embankment.

This “northern connection” to Oakland Mills terminates at a ninety degree bend in Stevens
Forest Drive, where an apartment building driveway enters the road. This intersection would
be reconfigured as a “T” intersection with a signal.

Transit Integration

This alternative would not provide separate facilities for transit vehicles, but would allow
buses to utilize the new connection with US 29, as well as the new direct connection with
Oakland Mills. This connection may improve bus rapid transit and local transit opportunities
by providing a direct connection between US 29, Downtown Columbia and Oakland Mills.

Pedestrian Access

Pedestrian access would be integrated into this new boulevard. The existing pedestrian
bridge could be removed, although it could remain in place if desired. An 8 foot wide multi-
use path on the south side of the proposed road, with a 2 foot buffer from the edge of the
proposed roadway, is included a part of this alternative.

Traffic Effects

In regard to traffic, this alternative operates the same as Alternative F. The only difference is
the location of the interchange, which allows more weave distance between the Broken Land
interchange.

Structural considerations

This alternative will require two steel girder bridges totaling approximately 1025 feet. The
bridge would be fairly straight and cross Lake Kittamaqundi requiring two in-water piers.
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Painting of the steel girders would be required since they will be visible to the public from
Downtown Columbia, on the pedestrian path and by traffic on US 29. Minimal disturbance to
the wetland area is expected. Minimal disturbance to the wetland area is anticipated, but
some shadowing effects may need to be analyzed further during the next phase of study as
part of the permitting process.
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Alternative | — Half Diamond Interchange with Right Exits to Northbound US 29 and
Northern Connection to Oakland Mills

Alternative | is a half diamond interchange with access to the northbound lanes of US 29 and
a northern connection to the Oakland Mills community. The entrance and exit on
northbound US 29 would be to the right of the existing US 29 travel lanes.

Roadway Configuration

This boulevard and interchange configuration would be similar to Alternative H, but with the
entrance and exits ramps on the right side of US 29 northbound. The northbound lanes of US
29 would need to be shifted to the west into the median of existing US 29. This shift is
required in order to fit these ramps in without blasting away the large rocky cliff just to the
east of the US 29, similar to Alternative B.

Transit Integration

This alternative would not provide separate facilities for transit vehicles, but would allow
buses to utilize the new connection with US 29, as well as the new direct connection with
Oakland Mills. This connection may improve bus rapid transit and local transit opportunities
by providing a direct connection between US 29, Downtown Columbia and Oakland Mills.

Pedestrian Access

Pedestrian access would be integrated into this new boulevard. The existing pedestrian
bridge could be removed, although it could remain in place if desired. An 8 foot wide multi-
use path on the south side of the proposed road, with a 2 foot buffer from the edge of the
proposed roadway, is included a part of this alternative.

Traffic Effects
In regard to traffic, this alternative operates functionally the same as Alternative H.
Structural considerations

This alternative will require an approximately 970 foot long steel girder bridge. The bridge
would be straight and cross Lake Kittamaqundi requiring two in-water piers. Painting of the
steel girders would be required since they will be visible to the public from Downtown
Columbia, on the pedestrian path and by traffic on US 29. Minimal disturbance to the
wetland area is expected. Minimal disturbance to the wetland area is anticipated, but some
shadowing effects may need to be analyzed further during the next phase of study as part of
the permitting process.
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Alternative J — Single Point Urban Interchange and Northern Connection to Oakland
Mills

Alternative J is single point urban interchange (SPUI) with full access to US 29 and a
northern connection to the Oakland Mills Community. The entrances and exits on US 29
would be to the right of the existing US 29 travel lanes.

Roadway Configuration

This alternative has full access to northbound and southbound US 29 as well as a connection
to the Oakland Mills Community. The on and off ramps on US 29 would be to the right of
the existing US 29 travel lanes. In order to avoid impacts to the rocky cliff to the east of US
29, and the floodplain, forest and wetland to the west of US 29, the US 29 travel lanes would
be shifted towards each other, and the ramps could be built within the existing roadway
footprint.

This interchange has been designed with a single point urban interchange (SPUI)
configuration. This SPUI is similar to the diamond interchange used in Alternative D, but it
compresses the two intersections into one, which allows concurrent left turns from the US 29
off ramps. With the additional traffic from the Oakland Mills connection, a traditional
compressed diamond interchange would operate at a LOS “F”. The SPUI improves the
interchange’s operation to an acceptable LOS “E”. However the SPUI would require a wider
bridge than a diamond, adding cost to the alternative.

With the full movement interchange for US 29, South Entrance Road would be redundant
and would introduce a weaving problem. Therefore is recommended as part of the conceptual
alternative to be closed. Closing South Entrance Road would eliminate any weaving
conflicts and provide clear direction for drivers entering and exiting Downtown Columbia.

Transit Integration

This alternative would not provide separate facilities for transit vehicles, but would allow
buses to utilize the new connection with US 29, as well as the new direct connection with
Oakland Mills. This connection may improve bus rapid transit and local transit opportunities
by providing a direct connection between US 29, Downtown Columbia and Oakland Mills.

Pedestrian Access

Pedestrian access would be integrated into this new boulevard. The existing pedestrian
bridge could be removed, although it could remain in place if desired. An 8 foot wide multi-
use path on the south side of the proposed road, with a 2 foot buffer from the edge of the
proposed roadway, is included a part of this alternative.

Traffic Effects

With the addition of this interchange, less traffic will use the Broken Land Parkway
interchange and the Little Patuxent Parkway interchange when entering or leaving
Downtown Columbia. This improves the level of service on each of the three on-ramps in
the Broken Land Parkway interchange to either LOS “D” or “E”. Also, two of the on-ramps
in the Broken Land interchange would improve to LOS “D”.

The addition of this interchange would allow South Entrance Road to be closed to traffic
from US 29, thus eliminating a major intersection from the North-South Connector. The
other intersections on the North-South Connector would operate at an acceptable LOS.
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The proposed intersection upgrade at LPP and the East Mall Entrance would function at a
LOS “D” during the afternoon peak hour, with major upgrades to the intersection. The
proposed interchange would also operate at an acceptable LOS “E”. The acceptable LOS of
the interchange is due to the SPUI configuration, as it is an efficient system to handle the
projected volume of traffic.

The new connection to Oakland Mills would bring more traffic into the community. This
traffic would not only be local traffic, but also traffic that would have used LPP and Broken
Land Parkway. This connection would serve as an alternative route for traffic headed to
Downtown Columbia or US 29.

Structural considerations

This alternative will require an approximately 970 foot long steel girder bridge. The bridge
would be straight and cross Lake Kittamaqundi requiring two in-water piers. Painting of the
steel girders would be required since they will be visible to the public from Downtown
Columbia, on the pedestrian path and traffic on US 29. Minimal disturbance to the wetland
area is expected. In order to accommodate this type of interchange, the bridge crossing US
29 would be an unconventional design, requiring short radius curved girders. This
configuration would create challenges during construction, and may increase the cost of
design and construction.
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V. Proposed US 29 Interchange Stormwater Management

The proposed project lies within the Little Patuxent River Watershed (02-13-11-05) within
the Patuxent River Area Watershed (02-13-11).

For this feasibility study, it is assumed that the existing impervious area within the proposed
limit of disturbance (LOD) is less than 40%; therefore, the site is considered new
development and 100% stormwater management (SWM) treatment is required for the
reconstructed impervious areas. Assuming new development is a conservative approach.
Upon more detailed design and investigation, certain alternatives may qualify for
redevelopment, and less stormwater management may be required. Since this feasibility
study lies within one watershed, quality SWM may be provided anywhere throughout the
project site. However, quantity SWM must be provided at each drainage area where new
impervious area is proposed. Under existing conditions, runoff leaves the project site at 8
locations along US 29. Below is a summary table describing the approximate location of
each Point of Investigation (POI).

POI Location

Existing 24" pipe approximately 4680 ft. north of S. Entrance Rd.

Existing Dual 72" pipe approximately 4030 ft. north of S. Entrance Rd.

Existing Swale approximately 2450 ft. north of S. Entrance Rd.

Existing 54" pipe approximately 2070 ft. north of S. Entrance Rd.

Existing 24" pipe approximately 1550 ft. north of S. Entrance Rd.

Existing 72" pipe approximately 500 ft. north of S. Entrance Rd.

Existing 72" pipe at S. Entrance Rd.

8 South end of Lake Kittamaqundi (varies with bridge location of each alternative)
Table No. 1 — Point of Investigation Locations

Calculations have been performed to estimate the amount of impervious area requiring
treatment, and Environmental Site Design Volume (ESDv) requiring storage. This analysis
was done for each alternative as a whole rather than per POI. The table below provides an
estimated breakdown of SWM requirements for each alternative. Although it is assumed the
project is new development, redevelopment computations have been provided as well to
show a general range of treatment requirements.

N[O |IW|IN|F

New Development Redevelopment
Impervious Area Impervious Area
Alternative Requiring Requiring
Treatment ESDy Treatment ESDy
(acres) (cubic feet) (acres) (cubic feet)
A 4.49 30,968 4.04 25,553
B 9.21 63,521 7.04 40,347
C 6.00 41,382 5.63 35,813
D 15.45 106,559 11.81 67,211
E 4.02 27,726 3.46 21,139
F 8.25 56,900 7.56 49,038
G 7.68 52,969 7.08 45,969
H 7.64 52,693 6.96 44,848
I 11.11 76,626 8.59 49,848
J 17.26 119,042 12.80 71,194
Table No. 2 — SWM Requirements by Alternative
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Locating Potential ESD

Based on the early review and analysis of SWM needs, it appears that onsite ESD may not be
feasible for this project. There are two main areas of concern when analyzing SWM
feasibility for the conceptual alternatives:

1. The first area of concern is the proposed bridge over Lake Kittamaqundi connecting
Little Patuxent Parkway and US 29. For each conceptual alternative a sump is
proposed over Lake Kittamaqundi; therefore, stormwater management will need to be
provided on the bridge. If SWM on the bridge is not feasible, a variance from
quantity control may be requested. Since runoff from the bridge will discharge
directly into the lake, no channels will require protection. In addition, offsite
mitigation will be needed for quality SWM.

2. The second area of concern is the existing median of US 29. The existing median of
US 29 may be used to accommodate some of the SWM needs for the proposed
conceptual alternatives developed for this study. However, there is currently a project
under design for widening northbound US 29 from the Middle Patuxent River to
south of MD 175. SWM for this project is proposed in the median of US 29. As a
result, the median will consist predominantly of existing SWM facilities, virtually
eliminating the ability to provide SWM in the median for this project.

In addition, each conceptual alternative developed required a reduction of the
available US 29 median area which may impact the existing SWM facilities in place
at the time of this project. Therefore, additional SWM will be required for the
displacement of any existing SWM facilities in the median.

Quality SWM may be addressed through offsite mitigation; however, quantity control
must be provided at each drainage area where new impervious area is proposed.
Possibilities to treat quantity SWM include underground facilities, or the conversion
of existing quality/quantity SWM facilities to solely quantity control facilities. Any
conversion of existing SWM facilities will result in the need offsite mitigation for
quality control.

There is a possibility that existing SWM facilities in the median are treating more
impervious area than required and/or will have room to expand and provide more
treatment. If this is the case, a portion of the SWM requirements for this project may
be provided in the existing SWM facilities; however, at this time more information is
needed to make this assessment.

For the conceptual alternatives that include a connection to Oakland Mills, the northern
connector (alternatives F and G) and the southern connector (alternatives H, | and J)
conceptual alignment alternatives have an additional proposed roadway segment connecting
US 29 to Stevens Forest Road. It may be possible to provide linear SWM along this
roadway, such as bio-swales; however, it appears the longitudinal slope of the proposed
roadway may be too steep to construct swales at the maximum allowable 4% slope. Further
site investigation and roadway detail design are required before a determination is made. As
with other areas of the project, offsite mitigation for quality control may be feasible, however
quantity control is not. Quantity control may be possible via infiltration trenches or
underground storage facilities along the roadway.
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Proposed US 29 Interchange Bridge and Retaining Structures

All but two of the alternatives include a structure crossing Lake Kittamaqundi. There are
challenges to constructing piers in the lake. The lake would need to be to be lowered, or a
cofferdam would need to be built so that the water can be pumped out of the pier
construction area. Access to the construction area will be more difficult and construction
staging on a barge in the lake will be necessary. Also the bridge spans that cross the water
will be subject to harsher external conditions than the other bridge spans, so additional
maintenance would be required. Painting the girders and concrete repairs to the piers are
likely to be required more frequently given the visual aesthetics of the structure. Since the
pier footing would be submerged, divers and special equipment would be used to examine
the foundation.

Alternatives F and G do not cross the lake and have the advantage of the possibility of using
retaining structures instead of steel girder spans for a portion of the structure. Since part of
the construction area is within the floodplain, cast in place concrete retaining walls would
most likely be used instead of the less expensive mechanically stabilized earth (MSE) walls,
since these walls cannot be submerged. Where the structure traverses the pedestrian path
near the lake, a culvert can be used to provide passage underneath the roadway. These
options may reduce cost and should be considered during the next stage of study.

VII. Environmental Resources Impacts

An environmental inventory was compiled for this study using readily available information
from previously prepared inventories compiled for the Downtown Columbia Plan - General
Plan Amendment and the ongoing SHA Northbound US 29 Widening Project from MD 32
north to MD 175. The environmental inventories compiled for the Downtown Columbia
General Plan Amendment were prepared by Biohabitats, Inc. with their findings documented
under the Columbia Town Center Merriweather & Crescent Environment Enhancements
Study dated September 2008 and the Best Management Practices for Symphony Stream and
Lake Kittamaqundi Watersheds dated September 2008. In addition, FEMA Flood Map data
was used to review and supplement the General Plan Amendment and SHA Northbound US
29 Widening Project floodplain and wetland delineations.

The primary environmental resources within the proposed interchange site area consist of the
Little Patuxent River watershed and forest community habitats. The proposed conceptual
alternatives were developed to avoid or minimize impacts where possible.

Little Patuxent River and Lake Kittamaqundi

The Little Patuxent River is located Downtown Columbia and US 29. Lake Kittamaqundi is a
tributary to the Little Patuxent River which flows in a southerly direction towards Broken
Land Parkway before turning east under US 29 just north of Broken Land Parkway.

The Little Patuxent River flows adjacent to Lake Kittamaqundi along US 29. There are
several wetland areas throughout this watershed area. All of the proposed conceptual
alternatives propose structure crossings of the Little Patuxent River, Lake Kittamaqundi and
the identified wetland areas. While these crossing will have minimal impact the resources,
piers will be required for the structure and some temporary construction impacts will be
required. In addition, coordination with the review and regulatory agencies will be required
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during the next stage of study. Coordination will include the potential shading impacts the
proposed structure may have to these resources.

Much of the proposed boulevard and interchange would be within The Little Patuxent River
floodplain, which has been delineated at an elevation of approximately 308 feet. This
floodplain spans from within a few hundred feet of the intersection of LPP and the East Mall
Entrance to the travel lanes of US 29. The proposed bridge structures for the conceptual
alternatives would span the entire length of the floodplain. Each alternative would have
impacts to the floodplain, although most of the physical impact would be the bridge piers,
and would have minimal upstream or downstream effects.

There is a tributary to the Little Patuxent River that travels west from Stevens Forest Drive,
crosses under US 29 in a culvert, and flows into the river on the west side of US 29. Several
wetland areas have been identified surrounding this tributary, as well as 100 year floodplain.
This tributary flows in the ravine that would be used for the connection to Oakland Mills in
Alternatives “H”, “I”, and “J” (the Northern Connection). These alternatives would have
direct impacts to 750 feet of the stream bed, and would require mitigation for the stream,
wetland and floodplain.

All of the alternatives, with the exception of “F” and “G” would have impacts crossing Lake
Kittamaqundi. The bridge construction would require piers to be built within the lake and on
its banks, and the structure would have shading affects over the lake.

Forest Community Habitats

As noted in Merriweather and Crescent Environment Enhancements Study, within the
Merriweather Post/Symphony Woods and the Little Patuxent River Corridor areas, there are
four primary forest community habitats: Mixed Hardwood Park, Mixed Hardwood Riparian
Wetland Forest, Mixed Hardwood Upland-Early Succession, and Mixed Hardwood Upland-
Mature. The Enhancement Study inventoried samplings of trees within the areas’ forest
stands and estimated 49% of the forest stands’ trees are between 18 inch and 23 inch DBH,
36% of trees are between 24 and 29 inch DBH, and 15% of the trees 30 inch DBH or greater.
Also, 2% of the trees are dead, 11% of the trees are in poor condition, 22% of the trees are in
fair condition, and 65% of the trees are in good condition. Furthermore, the Study noted that
the areas contain some healthy natural features. However, the ecosystem is negatively
affected by the encroachment of non-native invasive species. The forest community habitats
have many areas that have been compromised and degraded by the influence of non-native
invasive species. The study identifies one forest stand within the proposed interchange
corridor with the highest quality (93 acres in size). The stand is bordered on the south by
South Entrance Road, on the west by US 29, and on the east by Lake Kittamaqundi.

The proposed US 29 third interchange conceptual alternatives will impact this forest stand.
The impacts range from 0.7 to 2.1 acres, depending on the alternative. Although the
boulevard would cross this forest stand on a bridge, forest areas would need to be cleared to
accommodate the bridge as well as for construction access. Tree felling and shading would
require mitigation.
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Environmental Impact Summary

Each alternative has some impact on the existing environmental features identified in this
section. Below is a summary table of the potential impacts. Detailed field studies will be
required during the next phase of study.

Alternative Higlfgo(?;?lity Wetland Stream Kittal;r?:gun di
A 0.7 acres 0.1 acres - 0.5 acres
B 0.7 acres 0.1 acres - 0.5 acres
C 0.7 acres 0.1 acres - 0.7 acres
D 1.5 acres 0.3 acres - 0.7 acres
E 1.1 acres 0.3 acres 2 0.6 acres
F 2.1 acres 0.6 acres - -

G 2.1 acres 0.6 acres - -

H 0.9 acres 0.5 acres 750 If 0.7 acres
I 0.9 acres 0.5 acres 750 If 0.7 acres
J 0.9 acres 0.5 acres 750 If 0.7 acres

Table No. 3 — Potential Environmental Impacts

The above impacts to the environmental features were based on previously compiled
environmental inventories and available project engineering data. No formal jurisdictional
delineations of environment resources or hydrology and hydraulic analysis were performed
as part of this feasibility study. Formal jurisdictional delineations of the environmental
resources and in particular hydrology and hydraulic analysis of the proposed interchange will
be needed during the engineering design phase to fully confirm the actual impacts.

VIIl. Construction Estimate

Conceptual construction cost estimates were developed for each alternative. Cost estimates
were developed using the Maryland State Highway Administration’s Highway Construction
Cost Estimating Manual, dated October 2011. The estimates include major items and costs
that are appropriate for a planning phase project, and include a 40% contingency.

Included in the estimates is a lump sum for preliminary items, which includes maintenance of
traffic, mobilization, clearing and demolition, etc. This lump sum has been estimated as a
percentage of major construction items, and the percentage depends on the complexity of
maintenance of traffic for each alternative.

A lump sum breakdown for the estimated cost for storm water management has been
included in the appendix. This cost is based on offsite quality treatment, so it includes
preliminary right of way acquisition cost based on a percentage basis for the offsite locations.
Right-of-way costs for the conceptual alternative are not included as part of the overall cost.

Since these cost estimates are for future construction, a 15% inflation rate has been added to
the total cost, which is prescribed in the SHA Cost Estimation Manual for a five year term.
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Alternative Total Estimated Construction Cost
A $44.2 million
B $61.3 million
C $62.7 million
D $83.9 million
E $41.2 million
F $81.7 million
G $80.6 million
H $74.3 million
I $82.2 million
J $104.1 million

Table No. 4 — Conceptual Construction Cost Estimates

The data sheets for the conceptual construction cost estimates are included in Appendix C of
the study. Construction costs do not include estimates for engineering or right-of-way.

IX.Summary

The proposed US 29 Third Interchange increases vehicular mobility and provides adequate
capacity to meet the planned future growth and development. Each of the new interchange
conceptual alternatives would address the future traffic demand of access to Downtown
Columbia and relieve traffic from the existing interchange connections to US 29 with Broken
Land Parkway and MD175/LPP.

In addition, the Oakland Mills connection provides direct access to and from the Oakland
Mills Community and Downtown Columbia, as well as improves access to Downtown
Columbia from points east of Oakland Mills. The new connection would also support transit
opportunities, with the addition of a direct connection between US 29, Downtown Columbia,
and Oakland Mills.

The Conceptual Alternatives provide a range of possible interchange configurations, each
with a varying range of benefit and impacts. The construction cost range of $41 million to
$104 million is appropriate for the scope of the project. The true construction cost may be
decreased as more detailed information is developed during the next phase of study.
However, at this stage it would be imprudent to expect the cost to be lower, given the
uncertainty of scope and construction timeline.

All of the alternatives have impacts on the surrounding existing environmental features.
Determination on the significance of the impacts would be determined during the next phase
of study through coordination with the appropriate review and regulatory agencies. This
study considered the impacts to high quality forest land, 100-year floodplain, wetlands, and
waters. All of the conceptual alternatives would impact the high quality forest situated
between Lake Kittamaqundi and US 29. The construction for the conceptual alternatives
would require clearing an area of forest, which would range from 0.7 to 2.1 acres. All efforts
to minimize impacts will be taken into consideration during the next phase of study.
Contained in this forest area is a wetland that surrounds the streambed that runs between
Lake Kittamaqundi and US 29. The conceptual alternatives would not directly impact this
wetland; however indirect effect may result from shading from the structure. Temporary
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impacts from construction and permanent impacts from the bridge piers would add to the
wetland impact, which ranges from 0.1 to 0.6 acres. The alternatives also have stream and
lake impacts. The 750 linear foot stream impacts in Alternatives “H”, “I’” and “J”, will likely
require stream reconstruction. The lake impacts resulting from any of the Alternatives will
include shading, as well as temporary construction impacts or the piers within the lake.

The alternatives have a range of traffic effects in the surrounding roadway network. The
alternatives that incorporate the connection to Oakland Mills have the greatest improvement
to the nearby US 29 interchanges with Broken Land Parkway and MD175/LLP. These
alternatives allow vehicles travelling between Downtown Columbia and Oakland Mills (and
points east) to bypass these interchanges, thus reducing the traffic demand. However, this
means more traffic would travel through the Oakland Mills community. The alternatives that
do not incorporate the Oakland Mills connection do provide benefits, primarily to the MD
175/LLP interchange.

The alternatives presented in this study demonstrate that the proposed Little Patuxent
Parkway and US 29 Interchange is feasible, and would help reduce the travel demand to
surrounding network, resultant from the planned growth of the Downtown Columbia Plan.

This study is based on available information. Further field investigation concerning both the
design and environmental resources are necessary during the next stage of study to further
quantify the impacts and costs associated with each alternative. Coordination with Howard
County, SHA and the environmental review and regulatory agencies are required as the study
progresses.

WALLACE MONTGOMERY PAGE - 46



-
WM

FEASIBILITY STUDY

i =
2
ﬁoward County powNTOWN COLUMBIA TRANSPORTATION IMPROVEMENTS

A

Ry LA N-D | ITTLE PATUXENT PARKWAY / US 29 INTERCHANGE

X. References

County Council of Howard County. DOWNTOWN COLUMBIA PLAN — A General Plan
Amendment, adopted February 1, 2010

County Council of Howard County. Howard County Council Bill No. 58-2009.

Columbia Town Center Travel Demand Model and Traffic Forecast Report (WITH 7C
UPDATE AND REVISED ALTERNATIVES), dated May 2011 prepared by Sabra Wang &
Associates, Inc. and Vision Engineering & Planning for the Howard County Departments of
Public Works and Planning and Zoning.

Howard County Design Manual, VVolume |11, Roads and Bridges

Downtown Columbia Design Guidelines, Downtown-wide, dated November 2010
AASHTO’s A Policy on Geometric Design of Highways and Streets, 4th Edition, dated 2001

Columbia Town Center Merriweather & Crescent Environment Enhancements Study dated
September 2008; a supplemental document to the General Plan Amendment

Stormwater Management Act of 2007

Best Management Practices for Symphony Stream and Lake Kittamagundi Watersheds dated
September 2008

PAGE - 47 WALLACE MONTGOMERY



GG e
&= C FEASIBILITY STUDY
ﬁowald OuUNty powNTOWN COLUMBIA TRANSPORTATION IMPROVEMENTS
\M A R Y L A N D TTLE PATUXENT PARKWAY / US 29 INTERCHANGE

APPENDIX A

Design Year 2035 Intersection Capacity Traffic Analysis



O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG JCP

(=

f 2 © e
5 B s6 B
ese f Sio B
r — o
il o 85 oy (12)
204/498 jik‘ 0/0
Little Patuxent r e Hickory Ridge F road F U T U R E
arkway 0at
TS/WZOJ \ T 94/114J W T ( INTERSECTION
312/456—= | ! |1 00— | 5 .o
686/7764\‘ B9 652/5864\\ 35S
SO NN
- U | SN
I a58 I
g g S
4 5 L. B 6
N g
5w
Mg\ ?‘&2/6
‘31”1 ﬁo?5 ﬁ343/575
6/24 45/221
F U T U R E Mall Ring F Driveway Little Patuxent F
Road Parkway
INTERSECTION 48/390J ﬁ T ( 559,/729 —» '\ K'
3/1—» ol 97/1424\\ i
TN Sge N
SN 5 =
3 R ER
61 (15)
e 28
7 8 9 g2 w0
i)
‘3
| 847/947 FUTURE
FUTURE FUTURE oo o Bl / INTERSECTION
Parkway
INTERSECTION | [INTERSECTION | |1154/1400— N
o
N
%
ale O
3
14 =& ¢
11 12 -2 | F 13 2| 2 el
2| & s | g o
e N © N © 5%
199‘ g% % <
. . I
<— 1080/1205 Ji < % l <
Broken Land "S\ 7\}/ ‘i
Parkway (< o T /O
1134/1499 —» T //) > T(v o ®
454/5564“\ N o NS o
w\ [} = o
5 52 g 9
g | s 3 | 33 ‘B
& & H 5@ b3 N
3 9 8 N
15 & g 16 & Z
N £ O
N & | F
EN =
a RN
MALL RING ROAD 6 @/
5\ Ji
/‘\5\ gg::hEntrunce
100/351
o LITTLE PATUXENT PARKWAY @ > l !\[v / ﬁ‘
o2
b3 g 3
TR 1 b T
< 3 N B
3 P
& NI
%\ { A {
& % %
) N % N2
& = >
(@) o
@
ACKOS > 8 : 3 §
~ EJ Y
19 § % 20 gg.
o i
5\ e
x_
@\ 5N (e I
> — O ~I N
22 2N
z <> e o
& o6 ik 9Q
2 | &S S~
21 HH 7 22
FUTURE
N INTERSECTION
N 1
N O
o
N N
g o
a0

Figure 1 g ._

Existing Traffic Volumes

000,000

US 29 Interchange Feasibility Study
Howard Caunty, Maryland MW.usuasociates,mc.




O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG

JCP

FUTURE
INTERSECTION

INTERSECTION

FUTURE

HNGS—UpON

il

2 g
939 Ff e gg Er
y__ AC «— AA
Little P{ }tl L HickoqRidAg) ll FA/A FUTURE
v D,Dj: 111 INTERSECTION
cle 3 9 01 A o
F/Fj} m g ﬁva’ o)
H H
x|
FUTURE L e
INTERSECTION Bﬁij N1t
be— | 8% £
7 8

—

an

Parkway

El
11 12 g
N
©
9
) 1
Broken Land J l l i o
Parki =
arkway 5
2|
2
&
B
G LITTLE PATUXENT PARKWAY @
O,
v
< )
DCE 9
NCKORY -

MALL RING ROAD 6

13

14

62 @10y

62 anoy

—
o/d
R

—
o/d
R

15

62 oy

—
—
oJj: |
N

a/0

62 3oy

16

JLU

South Entrance

Road

SN0y

a/0

62 2oy

17

k.
P

a/a
-

18

N
-

a/a
b

62 snoy

62 3oy

d/9 —»

19

62 N0y

a/0

62 9oy

20

punoqisap Aomying
57 U

dwoi-Ho

62 N0y

21

awoN

POy
9
P
2

dwoy—uQ
62 ewoy

Figure 2

Existing Levels of Service

s =

North

US 29 Interchange Feasibility Study

Howard Caunty, Maryland

m Wells + Associates, Inc.




O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG JCP

(=

f 2 o e
IN K3 - i3
© s INte) S
9Ly 7 <D o
~ISN a W WO o
A= &
610/1
Little Patuxent r e Hickory Ridge F road F U T U R E
arkway 0a
58/158J \ T (V 6W9/694J W T ( INTERSECTION
597/589 —» ol 0/0—= oo
600/877 —¢ §£§ 360/405 5%5
3 89>8 3 IS
F ~ B © 2 ~ O
I HIe
4 5 g 6
EEQ §‘¥2/6
© S
‘”Il ﬁo?5 ﬁBE}O?W260
6/24 145/260
F U T U R E golldRing F Driveway Little Patuxent F o
oa arkway
INTERSECTION 200/440J ﬁT( 1378/1378 —» '\(
3/1—>» [ 75170~ | L
190/215 g | g £ oy
NN SO
o = o W=
i (15)
< N 28
= 10
7 8 9 R
i
‘9
| <«— 1225/900 FUTURE
FUTURE FUTURE oo o | _ INTERSECTION
arkway
INTERSECTION | [INTERSECTION | | s25/1680— h
cl
<
iy
3l
3
14 -5 g
m TR 5 I § 8|k
[ o = - J N
60 SO © NS © ~N~
69‘\6 Qg % @ S <
\% O ™ o5}
[ < 1560/1315 Ji < & i Ji N
Broken Land e ?%\’ 7?)@ T %5\
825/1680 —» & %
1095/1070 —g g G > ;?Ev - %
J |8 N I
g 5 ? >3 N 4
& N a ~ © —
B & B &
15 & g 16 & Z
< 3 SR 3
3 N
MALL RING ROAD 6 e T 7
> N\ Jl
{% gg::hEntrunce
220,/430
(1) Y| I S
OO
a S~ @
3 > 3
17 2 g 18 go g
< N S 8
9 ob
S oo
AV J NS
%, 3 )
> T
) N% N
5 5
? < 3 <
[&Y) [N
P OR B i S Z g
TR 20 7
g 3 2k
N a
. !
) H Hr
> I -
So a8
3 L gz <3
& NIN F oo
g S i 2
21 8 & 22
o
FUTURE
L INTERSECTION
b
[EYRS
@
O
- —
i 7
. s ¢
Figure 3 & £ ._
. . X
2035 Traffic Volumes without NS Connector £ &
S N
vo9 North
000,000
US 29 Interchange Feasibility Study m
Howard Caunty, Maryland Walls + Associates, Inc.




O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG

JCP

FUTURE
INTERSECTION

INTERSECTION

2
993 Elm 93 Ix
y_EF ‘*%ﬁ
Little P{ ntl L e Hickory R;:g) ll F FUTURE
T N Efﬁj: 11 INTERSECTION
DD, o 11 Ah o 2
E/Fj . g mT ) S
8 2
o |t
O O ES
FUTURE Mqure:ngA/ii L ‘>D/D
Road I Parkway
INTERSECTION o0 ¢ | V117 m
DIC —, Sz 1
7 8

FUTURE

HNGS—UpON

il

—

an

Parkway

MALL RING ROAD 6

El
11 12 g
N
©
]
) 1
Broken Land J l l i n
Parkway =
2|
2
&
B
G LITTLE PATUXENT PARKWAY @
O,
v
< )
RIDCE e
NCKORY

13

14

62 @10y

62 anoy

—
3/a
R

—
3/a
R

15

62 oy

a/a
—
—

ama
N

62 3oy

16

JLU

South Entrance

Road

SN0y

210

62 2oy

17

k.
P

aa
-

18

N
-

aa
b

62 snoy

62 3oy

o/a —

19

62 N0y

-
an

62 9oy

20

punoqisap Aomying
57 U

dwoi-Ho
62 N0y

21

awoN
oY)

dwoy—uQ
62 ewoy

B
9
P
2

Figure 4

2035 Levels of Service without NS Connector

s =

North

US 29 Interchange Feasibility Study

Howard Caunty, Maryland

m Wells + Associates, Inc.




JCP

O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG

o g
o9 mm_m ., Z
5y 1 5° o
oK T 1 =
Y & 4967/4471 YY" & 4400/3275 X s00/725 -
& F Route 29 Route 29 Route 29 ;mmo\é 550 R C
Broken Land Route 29 U E
Parkway Westbound Off—ramp
Route 29 Route 29 Route 29 = U
: O
H 4060/4290 —» 4190/4380 —» w 3075/3820 — L
o
@ B 1437/706 —¢ Amo}oojm o 1690/1130 — r__|._
& 3 = —
(44 [ G
o Yo § < © ge W © o IV z
— 2 — — 318 ™ — N N
kS 3| —
N
Q
M 408,454 & M 2150/2275 ey R
-— 4967/4471 - <— 4825/3775 <— 4400/3275 e 1215/600
Route 29 Route 29 Route 29 %ww\wuo
@ Road Road
Name Noame
Route 29 Route 29 Route 29
4060,/4290 —» 4265/4550 —» 3075/3820 —»
A A @\1)
7/@0 ,?OO /OJ\
\u/O @OO &\,,\o,
Lo N~ (e} —
— — — [V}
(]
g g
oo w [efe] .m
o& |3 SO |z
o= o e
BOS 38
58S | 140,125 82 N —59/239
<«— 490/65 <— 1270/1080 «—225/255 <—5599/5735
& E ﬁv y— 365/315 y— 450/800 @ & y— 250/275 Route 20
Crescent Little Patuxent North—South! North—South Route 23|
Road Parkway Connector| Connector Off-ramp
\m\wL J H mﬂ jom&mi J \1 ﬁo“ﬁwmh J H ﬂi Route 29
65/485 —» 340/275 500/450 — 4876/4553 —*
5/15 + 4R& w28 50,60 LaR A
1§ XA H M) O L BN —mMwn ¥
3 oo NS § SO NE
g "Rg &g QR . Sof ol
° o o/ ™NOO g S+ ob
™ E © B © & g
o
['4
3 RE 2
Moo |E oo mm o
< <t aQw ! =
— D oW & Ne g
N\ AN A9 S
W™\© O @@,
0S| N—s08/117 P -
<«— 1030/792 <— 1095/1250 <—890/755 <— 5599/5735
bM F ﬁ' v}umw\mmg VW%OO\AmO & ﬁ ﬁV vwguw\gum Route 20 W
Broken Land Little Patuxent North—-South W
Parkway Parkway Connector M
QWM\EK‘ J H ﬂw woom&mi J \w Eovdmi J ﬂv Route 29 =
644/1122 —» L 485/245 175/100 4876/4553 —» x
140/327 —¢ 033 CloRR g 1713/1370 2
8§ N + N— | <
SN SO N i
no g oo ¢ ow u
T © £ oo 5| ©oO =
K] Ny e N— 8la N— N =
3V, 3 T} 3|38 © H] - 5
I pils |
g 83 3
0o m o .mm 0 m
0ds [ ° g 2R
RS ~ g ~
SR8 | ® 2 Q
=heted 550/416 ® 3 X
<«— 354/386 <«—430/125 _ 75/170 8
555/394 145/250 <+— 1540/1780
JIL |y ¥ / J / X\
Broken Land Crescent North—South /mJJ
Parkway| Road Connector —
wW\moh J H m« Smmmmoi J \1 980,/1005 —» V 4
211/455 — 300/575
36/84 —g¢ 28R “oR3 i
8 9oF g 0L T S
I s § g
a + oo N ©Wo €| o
- ] %" < 5 ~ - § c
=5 IE 8 °

Figure 5

2035 Traffic Volumes with NS Connector

North

m Wells + Associates, Inc.

US 29 Interchange Feasibility Study

Howard Caunty, Maryland




O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG JCP

)
B
B
B
/

99m oo Qom gk 0 e
O O m - 6 O m E/E m “— bD
JUL JUL | e o
D/E E/D
' A4
Little Patuxent Hickory Ridgt Little Patuxent
Parkway Road Parkway
R N e e A T
DID D/E FiC
— 9 ow c/D U 9 I > ]
AA N g ow \J m g O c/B — g0
hy 0
g
Z e E
H H g

N
juadsaI)
(6)]
JUSXMdd S
D
jolA
Aomspiog
Y0aXMod ST

:‘:,k:ry Ridge g::dRing I’;i:irl‘: w:;tuxent
E,’EJ 1 oo — 'ﬁ il co — '\'\ il
6‘ § D/D N g )Z; D/D N g g

pooy
Aomspog
JayosuuO)
U3NOS—UHON

13

\‘
TNAS—UHoN
[0}
WNOS—UYHON
(o)
JoyeuU0)
TNAS—UHON
62 swoy

. S N op S 3 b
oS Al AL e :
South Entrance Crescent Ronite 29 Broken Land T T T ('
Rood|  [Road Off—ramp Parkway J l i l o
I 22— | I | 0] "
o o w w CIC — 25 o m
g i {d
3
10 11 12 -

62 N0y
8
asa

<—
-«—
—
—
3/a
R

Route 29 Broken Land

to
Broken Land Parkway Off—ramp Parkway

62 @10y

15 g 17 g
3 3
MALL RING ROAD S T TT ('
9
. IO JIN | X
LITTLE PATUXENT PARKWAY (¢} g
JUHL
£
2
16 g 18
3
Q
© u
L ’
A Jh ] Nir
D/D N N
g g
19 g 20 i
S e
§
. 1
° s
JUL .
& i
3 3
21 §z§ S
©
ik
3t
-
Figure 6 & s

2035 Levels of Service with NS Connector ﬁf ‘

S N
o North
000,000

US 29 Interchange Feasibility Study

Howard Caunty, Maryland MWGII3+Aasociates,lnc.




O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG

JCP

@ o Q
1 . N 3 i
(S s NN 0 ]
~N— (=g O™ E — O ad
SR8 ook R oo
w3 b¥5/5 NOUO &216/153 NON b¥5/5
<«— 590/570 - 33/124 <«— 780,/895
ih r355/480 jik‘ F206/553 i rwo/w%
Little Patuxent Hickory Ridge Little Patuxent
Parkway Road Parkway
58/158J '\T(v 284/384J '\T( 35/25J '\T
457/514— Lens 335/360 — L 845/835—» Lol
360,/497 360,/355 105/130
AR EE G NI S
NN NON SO
3 28 3 &>z IN=IN
% o % — N~ e a o
H H 5 g
o B ?E
4 N g 5 NN & 6 [&1e 55
[} Q HNO W o N glp
O =3 oo, S (e)e] =5
o E 5k
»O ~ O 2 675/450 [ORN] ES
J PRGN J
Hickory Ridge Mall Ring New Little Patuxent
Road Road Arterial Parkway
540?300J 'WT 140?305J \T 380?605J '\T
225/230 205/400 — 625/375—,
LI NIN 5/10—y | 335 82
o 00O g o
SO — U o NGO
N o o  Oo~Q gE o
O [} - 5! ~ =
2 o % Guw gg uwg
2 < o 25 o
r4 oz
— o — 9
7 8 = B 9 3 §;}
58 38 o
E% ’& 390/665 Eg% - c%,, &735/900
uo oau [ 3 g,
<—310/125 510,425 o <— 1105/950
INTERSECTION Jv e AL | ; e
Crescent Route 29 Broken Land Broken Lond Parkway Off-ramp
Road Off—ramp Parkway
REMOVED 73/70J W T 300?2(50#‘ '\ T
210/360— 320/915—»
- 660,/800 23
&8 TN 88
g —~© gg [EN
35 ~ W 1 arN
2 oo 38 oo
g el
~ E
14 — O g
11 12 -8 g 13 2 g 58 3
® cl
ga | | & B
0 © ©
g@ — N ~ @
o) won O o0
\() oo (&)
\/\ oW o Ji <
4— 970/915 Ji < %} i =
Broken Land ke e Z
en_Lan Fariey 6&1 O@ T 6\
e bd
1280,/1975 —» T X > T(v L\ C
o [ep]
(o)) (SN (8N
(o] a1 o ~
N NI 3‘ NS
z N 7 OB 7 N
5 N 5 s 8 3
3 i 8 i
> B
§ 2 16
N b
N
N
&
MALL RING ROAD 5 %‘ i
@]
o INTERSECTION
(e}
o
\ b REMOVED
LITTLE PATUXENT PARKWAY NN
o
ae
g’ SN
2 ENYS)
a g%
D) o)
= B 18 o3 | E
@ o
< N <2 B
S od
EN ~~J
IS JU AT
3 %
) o
N % N %
~ o
N o
S S
3 ~ ? ~X
S &l H &
8 > 8 S
N 7 3
s | F 20 i
N <
gl T i
o g
i a
[EXR)N) - O
36 X
3 2 g <3
§ | v F S
oo 5 &He
3 SO 38 o
Zz|D (&N} 2
§§ $k 22 0&o :5
3 SNt o
S5
~Naa 530,/1000
T «—— 1035/355
Jik L — 120/95
New
Arterial
TK’ 550,715 —" '\Tf
. 90/555 —» Lol
150/175
55 NPTy G
N O
~ ~ON—
~ O [@XOIN]
F» o0 S-u
38 &
e &
. S 9
Figure 7 £ 8 N
. N N NS NS
&
2035 Traffic Volumes with NS Connector and Full Diamond Interchange & &
- - - %
with Oakland Mills Connection P North
000,000

US 29 Interchange Feasibility Study
Howard Caunty, Maryland

m Wells + Associates, Inc.




O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG JCP

N\
pUST Useig
N
o7 Usioig
w
s0BAID

som £+ oo com f» o | e
S om - 6o m CIE ul “— brc
cb <— D/ID -«
JUL |~ JUL |~ A | e
Little Patuxent Hickory Ridge Little Patuxent
Parkway Road Parkway
I et | I e VE
DD DrE E/D
— 9 Q@ C/D — n g 9 — w0
AA — o ow O o m D/D go
3 3 '
Z e E
3 2 g

N
juadsaI)
(6)]
d/4
v /
JUSXMdd S
Q
m
D
an
Aomspiog
Y0aXMod ST

Hickory Ridg Mall Ri New Little Patuxent
Road Road Arterial Parkway
e oF —* _A
C/D A
BB > D/D o 1o 0 U ®
o & N R oAom PN S ®
3 g
2 B g ]
a é il %

\‘

oo
4InaS—YoN

©
JOYO6UUOD
4InaS—yyoN

5 ?E::mo = p—
D/D T ED
INTERSECTION | |, s s [pon Al N
oar —ramp arkway
REMOVED ot 1t PRy
TN ey beT | oo
g > > oD —, g m oM
i i
g 3
10 11 12 g
o
%"% - cic S
- - J1L mr
:aoroken Land Parkway (;Rf}‘f:,"z.ﬁ Broken Lond Parkway g

62 2oy

MALL RING ROAD 5 22

210 —

4.
oa )
—
ko
T ao
-

LITTLE PATUXENT PARKWAY

62 3oy

16 18

INTERSECTION | | J
REMOVED

-
an
-
—
o4 —
R

62 snoy

19 22

6 oy
52 sy

—
—»
R
N
.
«—
a/0
«—
—»
o)je}
N

L
-

210
-

62 9oy

20 o / o1

—
da/d
R

dwoy—uo
6z 210y

62 N0y

dwoi—}0
62 =Inoy

Figure 8
2035 Levels of Service with NS Connector and Full Diamond Interchange &

with Oakland Mills Connection el North
000,000

US 29 Interchange Feasibility Study

Howard Caunty, Maryland MWGII3+Aasociates,lnc.




JCP

O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG

oo
o — m !
5o &85 R 0
Mwm @@@i \UOOi
®o YY" & 3302/3411 YY" & 3800/2625 X 635,920 ~— 3760/2945
& F Route 29 Route 29 Route 29 ;wmo\é 900 Route 29 | 3 NOO\mmo
Broken Land Route 29
Parkway Westbound Off—ramp
W Route 29 Route 29 Route 29 5015 \ 4575 JJ Route 29|
H 3335/4205 —» 4655 /4500 — w 3300/3725 — o
& o
e% s aow\mw@f/ me\mem o mowm\ﬁwwmj N
G g - ~
< c ~ s O
o Yo g < © glg © e} o N s~
— S — — 38 ™ — N N g ©
kS 3| Z
of@@o
- 528/754 0 . 2385/2820 e?oq
v e L
-— 3902/3411 <«— 4100/2975 <«— 3800/2625 e 885/430
Route 29 Route 29 Route 29 L AmO\AOMw
@ Road Road
Name Noame
Route 29 Route 29 Route 29
3335/4205 —» 4730/4670 —= 3300/3725 —=
0\/’ O\/P o\/)
7@@ ’ﬂb/ /&v\,_u
462 e ool
1o} ~ o B ~
— — i [V}
0
N
N
g g
S 28
2l S
DO ToyTe)
508 50/45 R - 84/249
<+— 500/80 <«— 1445/1100 <«—575/575 <«— 4804/4860
& F ﬁ? WUMO\MWO v\ma\jo M & ﬁmow\#mo Route 28
Crescent Little Patuxent North—South! North—South Route 23|
Road Parkway Connector| Connector Off-ramp
\m\wL J H mﬂ mmmmmomi J \1 uom“ﬁmh J H ﬂi Route 29
80/500 — 175/280 1070/925—> 4041/4423 —»
15/45—g¢ Lo 83 80/95— a2 A
3 SoN §| 0= 7 Noo R
i Soo i oo 5 So3 o L0
o o g — el amn ©
o o~ o MO 9 o XN 01_0
™ E © B © & g
[}
['4
g 25 ale Wq
M m 0w o 23 own m o
o O~ % elte] m_ =
39 2l N e <
O\ © 0wown IoNToNN Q
=28 | M—2s3/07 S5® | M 3s0/565 T89 o
<— 1595 /1447 <— 1000/950 «— 1285/1125 <— 4804 /4860
b& F ﬁV vwb@m\w@@ & ﬁ f' VWﬁO\mm & ﬁ ﬁV VWK& 175 Route 29 %
Broken Land Little Patuxent North—-South W
Parkway Parkway Connector M
QWM\EK‘ J H ﬂq iomwmmk. J H W Bom\wgoi J ﬂv Route 29 =
734/1282 —» 355/305 —» 40/25 4041/4423 —> X
o2 XTo¥To) noo Y oo 3
Kb\umw[/Am, Shals! ﬁm\aof/A <=t ﬂm Gmu\éwwwf/ W
2 Soo § ooo J 95 ;
< < —
S —© & Moo $ — =
9| Mo g —— a8 ~ AN =
3V, 3 T} 3|38 © H] - 5
I pils |
g 88 3
208§ o 5 g B
0o & ~ ] o |
220 3% 3
S 549/512 a9 3
«— 797/826 <+— 350/90 75/170 o
& F ﬁ? Wuﬁﬂ\mﬁ ﬁmm@\mmu & <— 1775/1905 “ F
Broken Land Crescent North—South M
Parkway Road| Connector o))
@W\wuh J H ﬂ! @D“moo\v J \1 1245/935 —» V 4
261/500 — 235/505
57/152 gz BRG «loer 2
g <3 g L EREN
3 v
3 329 4 98 i S
g R & ~ s i 3
= B ~ 2 g °

Figure 9

2035 Traffic Volumes with NS Connector and Half Diamond Interchange

without Oakland Mills Connection

North

m Wells + Associates, Inc.

US 29 Interchange Feasibility Study

Howard Caunty, Maryland




O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG

JCP

@ £ Q
S 2 S 3 3 .
: @D
- 2
s3g fi 587 B g |
m M
¥y DD “DE e
JUL = JUL | o db | o
Little Patuxent Hickory Ridgt Little Patuxent
Parkway Road Parkway
e R | I T
— D/D —
bo U Q@ DIE — o g m ED . | o
AA — g ow m o O D/ID — o0
s g
Z e E
3 2 g
o = 35
4 | 5 : 6 i )
i > HH
U 9Om § L c/C > g
o0 T 2 «— D/ID w 2
y_ DD J' l
4 JUL T+~
Hickory Ridge Mall Ring New Little Patuxent
Road Road Arterial Parkway
= = O — Nt
e DIF cD
O 00 o w
o § DD — ggeg E/Dﬂ‘ag g g
3 g
2 Ed 3o
H i
3 g AR
’ : 8 : 2 i
3 E3 m 3
u o 5 A oo R Fh—eo
Pa «—
O Al Al
South Entrance Crescent Route 29 Broken Land
Road Road Off—ramp Parkway
Is 0e—* | |11 el
D/IC o )Z; cic - o0
> DIE m O
g ‘§2
: i
g el
]
10 11 12 g
N
©
”fo
s L\ )
[ =
%%“fo, CiC o) T T T r
to Route 29 Broken Land J l i l
Broken Land Parkway Off—ramp Parkway g
£
a
3

VALL RING ROAD ()

LITTLE PATUXENT PARKWAY

13

62 anoy

—
a/a
R

14

—
asa
R

62 @10y

15

L
-

210
-

17

62 oy
62 3oy

210 —

4.
oa )
—
ko
o
-

Z
D)
16 g 18
b3
9
© |
O
e TN
Road (\7
C/C j
f f
19 22

6 oy
52 sy

JUL,
&
20 21 B o/
3k
Al
22 @ i
: T &
Figure 10 §%§ P
2035 Levels of Service with NS Connector and Half Diamond Interchange &8
without Oakland Mills Connection Oi/oi North

US 29 Interchange Feasibility Study
Howard Caunty, Maryland

m Wells + Associates, Inc.




O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG

JCP

@ o Q
1 . 2 B 3 3
oo s 2R |3 o) ]
~ — O (=g O™ E — O ad
3¢ 8 R | Cgu
g3y [h—s/5 BB A 216,153 N N —
<«— 705/595 - 33/94 <«— 810,/990
375/665 j l k‘ 206/523 l 35/45
| - i
Little Patuxent Hickory Ridge Little Patuxent
Parkway Road Parkway
58/158J ‘\T 309/409J '\T( 105/75J '\T(
648,/630 —» Lo 310/335— . 980,/880 —» e
360/497 360/355 210/260
R T /359 | B /200 | Bee
NN NON SO
- [ INEY] | W\ © N Co U1
aQ ~NN — o =~ o0 O
% —oN % @Lﬁ Y a
H H 5 g
o B 7k
4 N g 5 W N & 6 =~ o 55
W © Q —~ON Bl NO gl
o =3 oo, S [O2R8 =5
Sa SUE B P
28 285 Fh—sso/s0 24 ¢
<— 550/260
825/520
J Iy J
Hickory Ridge Mall Ring New Little Patuxent
Road Road Arterial Parkway
520?315J 'WT W30?285J ﬁT( 315?500J '\T
195/170 205/400—» 720/430
“ORG 5/10—y | 858 o4z
[o)e] ~NNO g [S1Re)]
SO — U o ~NO
N © o o~u gE o~
O [} - Eql ) —
2 o % GU‘ ég 05
2 < o 25 o
10
r4 oz
— o — 9
7 8 a B 9 S g?
20 |2 0Sa& %Q o
o3k ST ,
S X 415/710 S3o ons 840/990
<~—385/155 M 535,445 b <—910/810
INTERSECTION Jv e Syl | e ; e
Crescent Route 29 Broken Land Broken Lond Parkway Off-ramp
Road Off—ramp Parkway
REMOVED 73/70J W T 320?280J '\ T
210/400— 230/970 —»
=3 750/910 ot
59 /90| gd
g YU gz oo
HEEE I 85
g > 3
W r
14 — 2
- N vy N ry [OXXe) @
11 12 ok e 13 p 2 St} o
o0 D o 9] o L NN
SO © S © o G
A0 = o~ ~
°) B~ O o oo
\<>~ O IS <
=) [S¥e) o
" o Ji
4— 850,/900 Ji o, i S
Broken Land ‘5\@ = o
Parkway o 0(\? T %‘
e ©
1300,/2160 —» T 3% > T(v L\ ®
P [te]
S N0 8
3 SN ? N
) » o TN 2 a
g N 2 ?ig o >
s & & o by s
3 3 B 3
[ EJ
15 § 2 16
N b
N
W
<)
MALL RING ROAD 5 22 % i
kS INTERSECTION
N
B b REMOVED
LITTLE PATUXENT PARKWAY o
O N
52
2 N~
g wa
a >+
N =
N 2 — N 2
17 E S 18 §§ E
~ b SO b
EN —
w [SXRe
w oW,
o)} (R0
e}
w N L NS NN
)
) © e
P €5
N N% N %
~ o
N o
S S
g ~ ? ~
& ] % 5
8 > 8 &
N ? 3
19 § 5 20 §§-
N <
- J g
© S
N 2
%
: Hr H
> [EXR)N) — O
o0 W ~
g8 g
2 O @ o
& o o ik o8
b 5 3k 8
z(n S 2
21 3 4 22 o= B
@ /8 oo °
2y O™ 2
SN
NN
o,
[eXe)
New
Arterial
TK’ 670,/1220— '\T
oo 110/205 — Lo
N o
oo, [@X)
NN ~ O
o~ 3 0o
NI e oON
o 0O w [e)%]
38 b3 &
T &
. S D
Figure 11 & # S
. N N N NS
X hg
2035 Traffic Volumes with NS Connector and Full Diamond Interchange & &
R

without Oakland Mills Connection ¥ q North

US 29 Interchange Feasibility Study
Howard Caunty, Maryland

000,/000
m Wells + Associates, Inc.




O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG

JCP

puoy uajaig

99m 4¥C/F QU m g 9 e
0 O T - O O m E/D T “— D
Yy DFF b R
v vy D/E v E/D
Little Patuxent Hickory Ridge Little Patuxent
Parkway Road Parkway
e T T e T | I T
— D/E —
DIF N g 00 c/c — o g D/IC _ jr\-|1 o
g Ow o) g
AA ™ . . D/C —
3 H »
3 2 g
o = 35
4 ] 5 : 6 i )
S 3 ) <z
coqn [ CIE 0 %
@@ T |2 «— DF ® 2
y__CE J' l
4 JUL T+~
Hickory Ridge Mall Ring New Little Patuxent
Road Road Arterial Parkway
e —" | 711 or —7 | 11T/ eo—+ | I
BB — DE __»
o O m
(2] 5 ~ S5 ¥ N o>
H i
z oz
! 8 : Co)| |° : G
i
m 5 o om ENN
o D/D g © FIC
Al Ll e
INTERSECTION Crescent Route 29 Broken Land
OV E D Road Off—ramp Parkway
REM ot BPR RSy
D/IC —
v z oe — Ny
© g T
g FIF N gg
1 i
g el
]
10 11 12 g
b
”fo
s L\ )
[ =
%%“fo,. CiC o) T T T r
to Route 29 Broken Land J l i l
Broken Land Parkway Off—ramp Parkway g

62 2oy

LITTLE PATUXENT PARKWAY

MALL RING ROAD

5

22

13

62 anoy

«—
asa
«—
—>
—
2/0
R

14

«—
asa
-«—
—
—
2/0
R

62 @10y

15

17

62 oy
62 3oy

210 —

—
—
ama
N
—
o4
—

-
210
«—

62 3oy

16

INTERSECTION

18

-
o
-
—
o4 —
R

REMOVED

62 snoy

19

22

6 oy
52 sy

o N LT |

J e

:

20 21 | S Y
. | |
I ”

s (19
Figure 12 S ._
2035 Levels of Service with NS Connector and Full Diamond Interchange g &

without Oakland Mills Connection Oi/oi North

US 29 Interchange Feasibility Study

Howard Caunty, Maryland

m Wells + Associates, Inc.




O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG

JCP

@ o Q
1 o & 2 3 F 3 3
(SN S NN 0 9
~ — O (=g O™ Iy —O ad
S R PR N
33 [h—s5/5 B8a A 216,153 N N L —
«— 565/345 «— 33/94 <«—610/690
l h r375/665 j l k‘ F206/523 l F%/%
Little Patuxent Hickory Ridge Little Patuxent
Parkway Road Parkway
58/158J ‘\ T 309/4O9J ‘\ T { 105/75J ‘\ T (
648/630 —= oo 310/335—» . 980,880 —» e
360/497 360/355 210/260
R /39| s /2807 | B39
SO0 SO O
- Q)R] - LN © N0 U1
aQ ~N = o =~ o0 O
% - =N % @g Ed o
H H S g
o A 2
4 N g 5 UUN & 6 o 55
S8 R o385 & NI
G 5 R Sl
[e)e} [ole¥e) ES 350/30 0 ES
Ji JI\L | yeesraz J
Hickory Ridge Mall Ring New Little Patuxent
Road Road Arterial Parkway
520?3154~f ‘WT W30?2854)A '}T 255?395 ‘WT
195/170 155/300 —» 780/535
AN 5/10— | 853 Y 4g
[o)e] ~NNO g [S1Re)]
~ON — O o O
N © o O~=A gE o~
O [} - Eql ) —
2 o % g;o gg Ot
2 < ol 35 o
r4 oz
— 3 — 9
7 8 ok 9 o BB
s @ %3G g
83 B 5% B
bRl 415/710 ©~ =
T | «— 3857155 GAu | R 535 /445
INTERSECTION v Sl
Crescent Route 29 Broken Land
Road Off—ramp Parkway
REMOVED ot | ) sz | 7\
210 400ﬂ 230/970 —»
N 800/1010 ot
5% /100 2
g 3 % o9
I % gw
g S el
— N v N ry
11 12 == e 13 p 2
2 2L S 2 S
N2 NN © R ©
\\ N o
\O [oF IS
‘_/\\ [@)e<] o4}
4— 850,/900 J i < %/ i
5 -
Broken Land
oo Parkway QO’ %'?p
1350,/2260 — = T 5 > T (v
S g D
[08] 00 Co
R X
2| ~ 2 ~No
g N g 2
T [e3) & 0 ©
8 3 3 3

LITTLE PATUXENT PARKWAY

VALL RING ROAD ()

62 oy

«— DYSy,/09.¢

o
C)/(j) ‘ ©

\
Y

10
L
Conn . 1040,/1235
oy «— 1110/1155
to Route 29
Broken Land Parkway Off—ramp
W o
14 o3 &
L B
NN
oW
~ W
o O <
J ]
%
N
@
[*3)
[te]
S
3 |9
3 S
3 -
16

INTERSECTION
REMOVED

1
S
N>
g | 93
) =
N N L 8
2 o i
w o,
NN JI NS
% %
N% N %
o ¢
(@) o
7 < 3 N
5| N < )
¢ 3 d o
©| Qo © (o]
~ b ;E
Iy 1
N — G
J | S 9r O
H Ve iE 5s
g Go i 38
3 N 2
S 22 a2l ok
ax| B
84
New A)l
Arterial
TK’ 670/1220— T
2 3
24 g
o g o
I °° JE
) & &
Figure 13 ERe P
. . N N NS NS
2035 Traffic Volumes with NS Connector and Directional Flyover to & &£
~
the North < North
000,000

US 29 Interchange Feasibility Study
Howard Caunty, Maryland

m Wells + Associates, Inc.




O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG

JCP

puoy uajaig

99 m T cF Q9m g o) cie
0 O T - O O m E/D T “—cp
Yy DFF b R
JUL = JUHL | e A | e
Little Patuxent Hickory Ridge Little Patuxent
Parkway Road Parkway
e R T | I T
DIF Dre DIC
— g QQ cic o 9 > 10
g Ow \J g o g
AA ™ . . D/C —
3 H »
3 2 g
2 5 B I
oom H C/B 12 K
@ wm |2 <«— DD > ES
y_ED ‘i l
“4s JUL T+~
Hickory Ridge Mall Ring New Little Patuxent
Road Road Arterial Parkway
e —" | 711 or —7 | 11T/ eo—+ | I
BB — Yo R
o O m QO
o 5 K1 IS N o 5
0
2
H i
z oz
! 8 : Co)| |° : G
i
@ B3 m ERY
o) D/D Mmoo FIC
Al Ll e
INTERSECTION Crescent Route 29 Broken Land
OV E D Road Off—ramp Parkway
REM ot BPR RSy
DIC — » cic — o0
© g T
g FIF N gg
1 i
g el
]
10 11 12 g
b
”(o
s L\ )
[ =
q’%“fo,. CiC o) T T T r
to Route 29 Broken Land J l i l
Broken Land Parkway Off—ramp Parkway g

62 2oy

20

dwoi—}0
62 dnoy

LITTLE PATUXENT PARKWAY

MALL RING ROAD

5

22

13

62 anoy

—
4/0
R

14

—
4/0
R

62 @10y

15

17

62 oy
62 3oy

a0 —

4.
aa
—
ko
o
-

-
210
«—

62 3oy

16

INTERSECTION | | J

18

-
o
-
—

a/a —»

REMOVED

62 snoy

19

22

6 oy
52 sy

—
—»
R
N

—

—

oJje}
v
o)je}

o
I9) 9
JU )
ki
&
)
FF
21 -S4
Ly
<
i g
RO &
38 3

Figure 14

2035 Levels of Service with NS Connector and Directional Flyover to

to the North

¢ &
N) N)
£ P
& ‘
- ~
&
SN
vo9 North
000,/000

US 29 Interchange Feasibility Study

Howard Caunty, Maryland

m Wells + Associates, Inc.




JCP

O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG

oo
o YNE co
g 4F 8%
28 F \ 7@% o5 o8
el gl el N 2| R y00/178
" <— 4637/4486 Y <— 3800,/3000| 525/700 «— 3840/3155
& F Route 29 Route 29 Route 29 ;m#o\é 850 Route 29 L H | 3 %uﬁw\woo
Broken Land Route 29
Parkway Westbound Off—ramp
w Route 29 Route 29 Route 29 4270/4070 J H Route 29
H 3810/3700 —» 4415 /4035 —» NV 3120/3275—» 50
& o i
e% s aww\wmmf/‘ Kﬁw\mmjm o gwmm\amoj =0
s 3 I 33
< c g 5 Lo
o Yo g < © sy W o) o o~ 5
— o2 — — e ™ — N N 82
0 o z
o ol .
2B3/404 2® 2365/2550 ewooq )
<— 4637/4466 - <— 4120/3375 <— 3800/3000 e 1045 /500
Route 29 Route 29 Route 29 m@O\mwO
Road Road|
Name Noame
Route 29 Route 29 Route 29
3810/3700 —» 4490/4205 —=» 3120/3275 —=
0\/’ A A
Q )
7@ ,y@ £\
S 0 o5
L0 N~ (<)) A —
— — i [V}

g g
o8 [ 20
o- = S
OOS 53
DRz - 155/140 o3 - 79/234
<— 500/80 <«— 1175/955 <— 300/420 <«— 5529/5775
& E ﬁv y 160,140 v\%m\ﬂw @ & vwmmo\ﬁo Route 26
Crescent Little Patuxent North—South! North—South Route 23|
Road Parkway Connector| Connector Off-ramp
\m\wL J H mﬂ mwomméi J \1 mwo“u@mh J H ﬂi Route 29
80/500 —» 325/380 1295/875—— 4586/4118 —=
10/20—g¢ QR A B8R 75/90— 228 A
g N0 $ oM ° N o 0 @O@
TSN IS LSS N
9 M 00 5 own [eX=)e) 2
[ <O a)g oo e oxae 3}
9| W — oz M© £ M © ™
™ w © W% (o)) nmu —
] Ec W.‘m.
M m ownwm Nem [To)te} mm
0 <0 DN M O NO !
— A0 M AN o=~ & 1©
558 S99 5% o™
=28 | M—308/117 298 | M 3s0/565 s e
«— 1540/1427 <«— 1010/950 <—965/930 <— 5529/5775
b& F ﬁV kuﬂww\ﬁj & ﬁ f' y 195/45 & ﬁ ﬁV vwg%w\:w Route 20
Broken Land Little Patuxent North—-South
Parkway Parkway Connector
QWM\EK‘ J H ﬂq Amom%ok J H W Ba\w@oi J ﬂv Route 29
714/1067 —» 300/200 —» 40/25 4586/4118 —>
S oW 0w o | oo
Q#O\umw[/A@ Bon wum\Awo[/A myﬂ ﬂ% guom\ﬁwwoj
NS SO0 O
hirele) 2 oY) 2 ~Oo
00O & ¥ $ —
K] M e —— g <Y N
o~ 3 o) 3|8 © 83 —
I pils |
g 88 3
o5 o £ 5
I g 0 W T
nOW o % 2
£ -
o8 v(ﬁo\ﬁ@ R o
<«—816/877 «—275/60 _ 75/170 9%
774/671 220/265 -+— 1430/1665 X F
JIL y— 220/ J / 3
Broken Land Crescent North—South 22
Parkway Road| Connector <
wW\mokA J H ﬂ! mowmoo\v J \1 2015/915—» V 4
261/470 —» 235/565
57/1320—y+ B35 |l 81 R
NS § oo ;2
2 ¥ =
g 353 4 94 F=
@ ~ M $glg 0N ~ H__ 8 %
= B ~ 2 § <

5

MALL RING ROAD

LITTLE PATUXENT PARKWAY

Figure 15

ic Volumes with NS Connector and Half Diamond Interchange

with Oakland Mills Connection

2035 Traff

North

m Wells + Associates, Inc.

US 29 Interchange Feasibility Study

Howard Caunty, Maryland




O: \PROJECTS\4501—-5000\4854 US29 INTERCHANGE STUDY\GRAPHICS\4854 — RPT GRAPHICS 01.19.12.DWG

JCP

@ £ Q
S 2 S 3 3 .
gom g - c/b 99 gk Q A _cm
S O — T OO E//E m clc
e L | = Ak |~
J ll L J D/E E/E
Little Patuxent Hickory Ridgt Little Patuxent
Parkway Road Parkway
w I et | T e Vr
— E/D —
oo, v 20Q o —, v g m BE zQ
AA — g O 0O m g O DD — [>Xe)
s g
2 |
o = 35
4 | 5 : 6 N CT)
: 2, &z
oom % c/C o &
6 A6m 2« DE e} 2
y__CE J' l
4 JhL =
Hickory Ridge Mall Ring New Little Patuxent
Road Road Arterial Parkway
ee—" | 71 o4 | VI oo+ | 11T
B/B —
v z ¢ m o 0 EfC g =z
e © v m g m vz o @
Py g3
2 z i
H i
3 z oz
G : 2 S IE T @
3 3 i ED
Ul v »
,g. > Ev o w s 'g'
u o 5 [Fh—oo mom [ ~—om
«—
| e N I e
South Entrance Crescent Route 29 Broken Land
Road Road Off—ramp Parkway
Is o | |11 el
D/D m e DIC - 10
> > m g
o D/E N Qe
3 1E
@
g ElS
]
10 11 12 g
b
Af°
s L\ )
[ =
%%“fo, CiC o) T T T r
to Route 29 Broken Land J l i l o
Broken Land Parkway Off—ramp Parkway 5

8
VALL RING ROAD () 22
. T
© Q
LITTLE PATUXENT PARKWAY g TTQT r J l il C
JU
£
b
16 g 18
S
Q
© |
L °
P JUL L NIE
C/Cj °
19 g 22 2
ARl
o 1 S
° S
JUL
&
20 21 B o/
Al
22 @ i
3 |5 £
i $ &
Figure 16 g9
2035 Levels of Service with NS Connector and Half Diamond Interchange & & .
with Oakland Mills Connection Oi/oi North

US 29 Interchange Feasibility Study
Howard Caunty, Maryland

m Wells + Associates, Inc.




GG e
&= C FEASIBILITY STUDY
ﬁowald Oounty powNTOWN COLUMBIA TRANSPORTATION IMPROVEMENTS
\M A R Y L AN D | |TTLE PATUXENT PARKWAY / US 29 INTERCHANGE

APPENDIX B

Concept Construction Cost Estimates



WALLACE MONTGOMERY & ASSOCIATES Feasibility Study

110 WEST ROAD SUITE 300 Downtown Columbia Transportation Improvements

TOWSON, MARYLAND 21204 Little Patuxent Parkway / US 29 Interchange

CONCEPTUAL ALTERNATIVE CONSTRUCTION COST ESTIMATE

Alternative A - Half Diamond Interchange with Left Exit to Northbound US 29

Jan-12

UNIT TOTAL

ITEM DESCRIPTION UNIT QUANT PRICE AMOUNT
PRELIMINARY (40% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $6.,762,000 $6,762,000
GRADING Cy 18000 $20 $360.000
DRAINAGE & STORM WATER MANAGEMENT LS 1 $982,000 $982,000
EROSION AND SEDIMENT CONTROL (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $676,200 $676.200
BRIDGE SF 46000 $250 $11,500,000
RETAINING WALL SF 23000 $150 $3,450,000
ROADWAY PAVEMENT AND BASE SF 152000 $10 $1,520,000
CURB AND GUTTER LF 3000 $25 $75,000
TRAFFIC SIGNAL (NEW) EA 2 $250,000 $500,000
TRAFFIC SIGNAL (MODIFICATION) EA 1 $150,000 $150,000
INTERCHANGE SIGNING LS 1 $345,000 $345,000
INTERCHANGE LIGHTING LS 1 $275,000 $275,000
ROADWAY PAVEMENT MARKING LANE MILE 4 $32,000 $128,000
LANDSCASPING (4% OF CATEGORY 2,4,5.6 ITEMS) LS 1 $676,200 $676,200
FOREST MITIGATION AC 0.7 $8,700 $6,090
WETLAND MITIGATION AC 0.1 $170,000 $17,000
Subtotal $27,422,490
15% Inflation at 2017 $4,113,374
40% Contingency $12,614,345

Total

$44.150,209



WALLACE MONTGOMERY & ASSOCIATES Feasibility Study
110 WEST ROAD SUITE 300 Downtown Columbia Transportation Improvements
TOWSON, MARYLAND 21204 Little Patuxent Parkway / US 29 interchange

CONCEPTUAL ALTERNATIVE CONSTRUCTION COST ESTIMATE

Alternative B — Half Diamond Interchange with Right Exit to Northbound US 29

Jan-12

UNIT TOTAL

ITEM DESCRIPTION UNIT QUANT PRICE AMOUNT
PRELIMINARY (45% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $10,249,088 $10,249,088
GRADING cy 28000 $20 $560,000
DRAINAGE & STORM WATER MANAGEMENT LS 1 $1,719,200 $1,719.200
EROSION AND SEDIMENT CONTROL (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $911,030 $911,030
CURVED BRIDGE SF 48500 $287 $13,919,500
RETAINING WALL SF 30750 $150 $4,612,500
ROADWAY PAVEMENT AND BASE SF 362000 $10 $3,620,000
CURB AND GUTTER LF 2550 $25 $63,750
TRAFFIC SIGNAL (NEW) EA 2 $250,000 $500,000
TRAFFIC SIGNAL (MODIFICATION) EA 1 $1560,000 $150,000
INTERCHANGE SIGNING LS 1 $345,000 $345,000
INTERCHANGE LIGHTING LS 1 $275,000 $275,000
ROADWAY PAVEMENT MARKING LANE MILE 7 $32,000 $224,000
LANDSCASPING (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $911,030 $911,030
FOREST MITIGATION AC 0.7 $8,700 $6,090
WETLAND MITIGATION AC 0.1 $170,000 $17,000
Subtotal $38,083,188
15% Inflation at 2017 $5,712,478
40% Contingency $17.518,266

Total $61,313,932



WALLACE MONTGOMERY & ASSOCIATES Feasibility Study
110 WEST ROAD SUITE 300 Downtown Columbia Transportation improvements

TOWSON, MARYLAND 21204 Little Patuxent Parkway / US 29 Interchange

CONCEPTUAL ALTERNATIVE CONSTRUCTION COST ESTIMATE

Alternative C - Full Inside Diamond Interchange

Jan-12

UNIT TOTAL

ITEM DESCRIPTION UNIT QUANT PRICE AMOUNT
PRELIMINARY (40% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $9,724,700 $9,724,700
GRADING cYy 43000 $20 $860,000
DRAINAGE & STORM WATER MANAGEMENT LS 1 $1,228,000 $1,228,000
EROSION AND SEDIMENT CONTROL (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $972,470 $972,470
CURVED BRIDGE SF 54000 $287 $15,498,000
RETAINING WALL SF 38300 $150 $5,745,000
ROADWAY PAVEMENT AND BASE SF 214500 $10 $2,145,000
CURB AND GUTTER LF 2550 $25 $63,750
TRAFFIC SIGNAL (NEW) EA 2 $250,000 $500,000
TRAFFIC SIGNAL (MODIFICATION) EA 1 $150,000 $150,000
INTERCHANGE SIGNING LS 1 $550,000 $550,000
INTERCHANGE LIGHTING LS 1 $350,000 $350,000
ROADWAY PAVEMENT MARKING LANE MILE 5 $32,000 $160,000
LANDSCASPING (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $972,470 $972,470
FOREST MITIGATION AC 0.7 $8,700 $6,090
WETLAND MITIGATION AC 0.1 $170,000 $17,000
Subtotal $38,942,480
16% Inflation at 2017 $5,841,372
40% Contingency $17,913,541

Total $62,697,393



WALLACE MONTGOMERY & ASSOCIATES Feasibility Study
110 WEST ROAD SUITE 300 Downtown Columbia Transportation Improvements
TOWSON, MARYLAND 21204 Little Patuxent Parkway / US 29 Interchange

CONCEPTUAL ALTERNATIVE CONSTRUCTION COST ESTIMATE

Alternative D — Full Diamond Interchange

Jan-12
UNIT TOTAL
ITEM DESCRIPTION UNIT QUANT PRICE AMOUNT
PRELIMINARY (50% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $15,014,750 $15,014.750
GRADING CcYy 43350 $20 $867.000
DRAINAGE & STORM WATER MANAGEMENT LS 1 $2,700,000 $2,700,000
EROSION AND SEDIMENT CONTROL (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $1,201,180 $1,201,180
BRIDGE SF 71000 $250 $17,750,000
RETAINING WALL SF 46500 $150 $6,975,000
ROADWAY PAVEMENT AND BASE SF 435000 $10 $4,350,000
CURB AND GUTTER LF 3500 $25 $87,500
TRAFFIC SIGNAL (NEW) EA 2 $250,000 $500,000
TRAFFIC SIGNAL (MODIFICATION) EA 1 $150,000 $150,000
INTERCHANGE SIGNING LS 1 $550,000 $550,000
INTERCHANGE LIGHTING LS 1 $350,000 $350,000
ROADWAY PAVEMENT MARKING LANE MILE 11 $32,000 $352,000
LANDSCASPING (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $1,201,180 $1,201,180
FOREST MITIGATION AC 1.5 $8,700 $13,050
WETLAND MITIGATION AC 0.3 $170,000 $51,000
Subtotal $52,112,660
15% Inflation at 2017 $7,816,899
40% Contingency $23,971,824

Total $83,901,383



WALLACE MONTGOMERY & ASSOCIATES Feasibility Study
110 WEST ROAD SUITE 300 Downtown Columbia Transportation Improvements
TOWSON, MARYLAND 21204 Little Patuxent Parkway / US 29 Interchange

CONCEPTUAL ALTERNATIVE CONSTRUCTION COST ESTIMATE

Alternative E — Directional Flyover to the North

Jan-12

uNIT TOTAL

ITEM DESCRIPTION UNIT QUANT PRICE AMOUNT
PRELIMINARY (40% OF CATEGORY 2,4,5,6 [TEMS) LS 1 $6,404,600 $6,404.600
GRADING CcY 13000 $20 $260.000
DRAINAGE & STORM WATER MANAGEMENT LS 1 $736,800 $736,800
EROSION AND SEDIMENT CONTROL (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $640,460 $640,460
CURVED BRIDGE SF 44500 $287 $12,771,500
RETAINING WALL SF 10450 $150 $1,667,500
ROADWAY PAVEMENT AND BASE SF 132500 $10 $1,325,000
CURB AND GUTTER LF 3500 $25 $87,500
TRAFFIC SIGNAL (NEW) EA 1 $250,000 $250,000
TRAFFIC SIGNAL (MODIFICATION) EA 1 $150,000 $150,000
INTERCHANGE SIGNING LS 1 $600,000 $600,000
ROADWAY PAVEMENT MARKING LANE MILE 3 $32,000 $96,000
LANDSCASPING (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $640,460 $640,460
FOREST MITIGATION AC 1.1 $8,700 $9,570
WETLAND MITIGATION AC 0.3 $170,000 $51,000
Subtotal $25,590,390
156% Inflation at 2017 $3,838,559
40% Contingency $11,771,679

Total $41,200,528



WALLACE MONTGOMERY & ASSOCIATES Feasibility Study
110 WEST ROAD SUITE 300 Downtown Columbia Transportation Improvements
TOWSON, MARYLAND 21204 Little Patuxent Parkway / US 29 Interchange

CONCEPTUAL ALTERNATIVE CONSTRUCTION COST ESTIMATE

Alternative F — Half Diamond Interchange with Left Exit and Southern Connection

Jan-12

UNIT TOTAL

ITEM DESCRIPTION UNIT QUANT PRICE AMOUNT
PRELIMINARY (40% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $12,678,400 $12,678,400
GRADING CcY 31500 $20 $630,000
DRAINAGE & STORM WATER MANAGEMENT LS 1 $1,473,600 $1,473,600
EROSION AND SEDIMENT CONTROL (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $1,267,840 $1,267,840
PEDESTRIAN BRIDGE DEMOLITION LS 1 $500,000 $500,000
CURVED BRIDGE SF 78500 $287 $22,529,500
RETAINING WALL SF 37750 $150 $5,662,500
ROADWAY PAVEMENT AND BASE SF 239250 $10 $2,392,500
CURB AND GUTTER LF 10500 $25 $262,500
CONCRETE SIDEWALK SF 21900 $10 $219,000
TRAFFIC SIGNAL (NEW) EA 3 $250,000 $750,000
TRAFFIC SIGNAL (MODIFICATION) EA 1 $150,000 $150,000
INTERCHANGE SIGNING LS 1 $345,000 $345,000
INTERCHANGE LIGHTING LS 1 $275,000 $275,000
ROADWAY PAVEMENT MARKING LANE MILE 6 $32,000 $192,000
LANDSCASPING (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $1,267,840 $1,267,840
FOREST MITIGATION AC 2.1 $8,700 $18,270
WETLAND MITIGATION AC 0.6 $170,000 $102,000
Subtotal $50,715,950
16% Inflation at 2017 $7.607,393
40% Contingency $23,329,337

Total $81,652,680



WALLACE MONTGOMERY & ASSOCIATES Feasibility Study
110 WEST ROAD SUITE 300 Downtown Columbia Transportation Improvements
TOWSON, MARYLAND 21204 Little Patuxent Parkway / US 289 Interchange

CONCEPTUAL ALTERNATIVE CONSTRUCTION COST ESTIMATE

Alternative G — Half Diamond Interchange with Right Exit and Southern Connection

Jan-12

UNIT TOTAL

ITEM DESCRIPTION UNIT QUANT PRICE AMOUNT
PRELIMINARY (40% OF CATEGORY 2,4,5,6 [TEMS) LS 1 $12,493,400 $12,493,400
GRADING CcY 29000 $20 $580,000
DRAINAGE & STORM WATER MANAGEMENT LS 1 $1.473,600 $1,473,600
EROSION AND SEDIMENT CONTROL (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $1,249,340 $1,249,340
PEDESTRIAN BRIDGE DEMOLITION LS 1 $500,000 $500.000
CURVED BRIDGE SF 78500 $287 $22,629,500
RETAINING WALL SF 35000 $150 $5,250,000
ROADWAY PAVEMENT AND BASE SF 239250 $10 $2,392,500
CURB AND GUTTER LF 10500 $25 $262,500
CONCRETE SIDEWALK SF 21900 $10 $219,000
TRAFFIC SIGNAL (NEW) EA 3 $250,000 $750,000
TRAFFIC SIGNAL (MODIFICATION) EA 1 $150,000 $150,000
INTERCHANGE SIGNING LS 1 $345.000 $345,000
INTERCHANGE LIGHTING LS 1 $275,000 $275,000
ROADWAY PAVEMENT MARKING LANE MILE 6 $32,000 $192,000
LANDSCASPING (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $1,249,340 $1,249,340
FOREST MITIGATION AC 2.1 $8,700 $18,270
WETLAND MITIGATION AC 0.6 $170,000 $102,000
Subtotal $50,031,450
16% Inflation at 2017 $7,504,718
40% Contingency $23,014,467

Total $80,550,635



WALLACE MONTGOMERY & ASSOCIATES Feasibility Study
110 WEST ROAD SUITE 300 Downtown Columbia Transportation Improvements
TOWSON, MARYLAND 21204 Little Patuxent Parkway / US 29 interchange

CONCEPTUAL ALTERNATIVE CONSTRUCTION COST ESTIMATE

Alternative H — Half Diamond Interchange with Left Exit and Northern Connection

Jan-12

UNIT TOTAL

ITEM DESCRIPTION UNIT QUANT PRICE AMOUNT
PRELIMINARY (40% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $11,453,600 $11,453,600
GRADING CY 36000 $20 $720,000
DRAINAGE & STORM WATER MANAGEMENT LS 1 $1,473,600 $1,473,600
EROSION AND SEDIMENT CONTROL (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $1,145,360 $1,145,360
BRIDGE SF 74250 $250 $18,662,500
RETAINING WALL SF 45000 $150 $6,750,000
ROADWAY PAVEMENT AND BASE SF 236400 $10 $2,364,000
CURB AND GUTTER LF 4000 $25 $100,000
CONCRETE SIDEWALK SF 13750 $10 $137,500
TRAFFIC SIGNAL (NEW) EA 3 $250,000 $750,000
TRAFFIC SIGNAL (MODIFICATION) EA 1 $150,000 $150,000
INTERCHANGE SIGNING LS 1 $345,000 $345,000
INTERCHANGE LIGHTING LS 1 $275,000 $275,000
ROADWAY PAVEMENT MARKING LANE MILE 6 $32,000 $192,000
LANDSCASPING (4% OF CATEGORY 2,4,5.6 ITEMS) LS 1 $1,145,360 $1,145,360
FOREST MITIGATION AC 0.9 $8,700 $7,830
WETLAND MITIGATION AC 0.5 $170,000 $85,000
STREAM MITIGATION LF 750 $675 $506,250
Subtotal $46,163,000
15% Inflation at 2017 $6,924,450
40% Contingency $21,234,980

Total $74,322,430



WALLACE MONTGOMERY & ASSOCIATES Feasibility Study
110 WEST ROAD SUITE 300 Downtown Columbia Transportation Improvements
TOWSON, MARYLAND 21204 Little Patuxent Parkway / US 29 Interchange

CONCEPTUAL ALTERNATIVE CONSTRUCTION COST ESTIMATE

Alternative | - Half Diamond Interchange with Right Exit and Northern Connection

Jan-12

UNIT TOTAL

ITEM DESCRIPTION UNIT QUANT PRICE AMOUNT
PRELIMINARY (45% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $13,743,000 $13,743,000
GRADING cY 47000 $20 $940,000
DRAINAGE & STORM WATER MANAGEMENT LS 1 $1,964,800 $1,964,800
EROSION AND SEDIMENT CONTROL (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $1,221,600 $1,221,600
BRIDGE SF 74250 $250 $18,662,500
RETAINING WALL SF 45000 $150 $6,750,000
ROADWAY PAVEMENT AND BASE SF 405000 $10 $4.050,000
CURB AND GUTTER LF 4000 $25 $100,000
CONCRETE SIDEWALK SF 13750 $10 $137,500
TRAFFIC SIGNAL (NEW) EA 3 $250,000 $750,000
TRAFFIC SIGNAL (MODIFICATION) EA 1 $150,000 $150,000
INTERCHANGE SIGNING LS 1 $345,000 $345,000
INTERCHANGE LIGHTING LS 1 $275,000 $275,000
ROADWAY PAVEMENT MARKING LANE MILE 8 $32,000 $256,000
LANDSCASPING (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $1,221.600 $1,221,600
FOREST MITIGATION AC 0.9 $8,700 $7,830
WETLAND MITIGATION AC 0.5 $170,000 $85,000
STREAM MITIGATION LF 750 $675 $506,250
Subtotal $51,066,080
15% Inflation at 2017 $7,659,912
40% Contingency $23,490,397

Total $82,216,389



WALLACE MONTGOMERY & ASSOCIATES Feasibility Study
110 WEST ROAD SUITE 300 Downtown Columbia Transportation Improvements
TOWSON, MARYLAND 21204 Little Patuxent Parkway / US 29 Interchange

CONCEPTUAL ALTERNATIVE CONSTRUCTION COST ESTIMATE

Alternative J — Single Point Urban interchange and Northern Connection

Jan-12

UNIT TOTAL

ITEM DESCRIPTION UNIT QUANT PRICE AMOUNT
PRELIMINARY (50% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $18,638,750 $18,638,750
GRADING cY 51000 $20 $1,020,000
DRAINAGE & STORM WATER MANAGEMENT LS 1 $2,947,200 $2,947,200
EROSION AND SEDIMENT CONTROL (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $1,491,100 $1,491,100
BRIDGE SF 86870 $250 $21,717,500
RETAINING WALL SF 53500 $150 $8,025,000
ROADWAY PAVEMENT AND BASE SF 628000 $10 $6,280,000
CURB AND GUTTER LF 4000 $25 $100,000
CONCRETE SIDEWALK SF 13500 $10 $135,000
TRAFFIC SIGNAL (NEW) EA 3 $250,000 $750,000
TRAFFIC SIGNAL (MODIFICATION) EA 1 $150,000 $150,000
INTERCHANGE SIGNING LS 1 $550,000 $550,000
INTERCHANGE LIGHTING LS 1 $350,000 $350,000
ROADWAY PAVEMENT MARKING LANE MILE 12 $32,000 $384,000
LANDSCASPING (4% OF CATEGORY 2,4,5,6 ITEMS) LS 1 $1,491,100 $1,491,100
FOREST MITIGATION AC 0.9 $8,700 $7,830
WETLAND MITIGATION AC 0.5 $170,000 $85,000
STREAM MITIGATION LF 750 $675 $506,250
Subtotal $64,628,730
15% Inflation at 2017 $9,694,310
40% Contingency $29,729,216

Total $104,052,255
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