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CHAPTER Il — ALTERNATIVES

I11.A. Design Criteria

I11.A.1. Design Standards — The following design manuals were referenced to establish the appropriate
critical and non-critical standard design elements and current design criteria values shown in Tables I11-1
through 111-3:

= NYSDOT Bridge Manual, 4" Edition, Updated April 2006
0 Section 2: Geometric Design Policy for Bridges

= NYSDOT Highway Design Manual (HDM)
0 Chapter 2: Design Criteria, Revision 55, 1/30/2009, Appendix A — Metric Values for Standards;
o0 Chapter 5: Basic Design, Revised 08/23/06; and
o Chapter 7: Resurfacing, Restoration and Rehabilitation, Revision 55; 1/23/2009, Appendix A —
Metric Values for Standards.

= American Association of State Highway and Transportation Officials (AASHTO): Geometric Design
of Highways and Streets, 2004 (current standards)

= American Association of State Highway Officials (AASHQO): Geometric Design of Highways and
Streets, 1956 (standards of the day)

Standards and guidelines provided by the following agencies were also referenced as part of the design:

= NYCDOT: Bureau of Lighting

= NYCDOT: Bureau of Traffic Operations

= NYCDEP: Bureau of Water and Sewer Operations

= NYSDOT: Manual of Uniform Traffic Control Devices (MUTCD)

I11.A.2. Critical Design Elements — At the end of this section, Tables I11-1 and I11-2 present the design
criteria for the critical design elements of the mainline and ramps, respectively. The existing mainline and
ramp conditions and proposed conditions of the preferred alternative for the rehabilitation of the MDE
viaduct within the project limits were compared to the current design criteria for the following seventeen
(17) critical design elements to identify existing and proposed non-standard conditions.

Design Speed

Lane Width

Shoulder Width

Bridge Roadway Width
Grade

Horizontal Curvature

Superelevation Rate
Stopping Sight Distance
Horizontal Clearance
Vertical Clearance
Travel Lane Cross Slope
Rollover

Structural Capacity

Level of Service (LOS)
Control of Access

Median Width

Pedestrian Accommodations

111.A.3. Other_Controlling Parameters — Table I11-3 presents current design criteria for other design
elements, including design vehicle and design storm frequency for drainage system elements.

I11.A.4. Design Criteria Assumptions — Since most of the MDE Project involves the rehabilitation of the
mainline viaduct structure, the mainline design standard requirements described in the NYSDOT Bridge
Manual and Chapter 7 of the NYSDOT Highway Design Manual were considered the primary reference
sources for design criteria. The requirements in Chapter 7 involve 2R/3R (resurfacing, restoration, and
rehabilitation) projects, which are similar to the MDE Project, where the amount of work to be done is
less than a reconstruction effort (i.e., full replacement of the mainline viaduct structure); while the
requirements in Chapter 2 of the HDM apply to projects that are classified as new or reconstruction
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projects, where the amount of work to be done is so substantial that efforts should be made to use the
most up-to-date standards. For the MDE Project, the geometric design standards in HDM Chapter 2,
Section M2.7.1.1 were applied, wherever possible, as stated in HDM Chapter 7, Section 7.2.6.

However, for several existing design elements on the MDE mainline, particularly in the vicinity of the E.
138" Street Interchange (Exit 3) at the southern terminus of the project and the Macombs Dam Bridge at
the northern terminus of the project, the design standards in effect at the time of original construction

were used in-place of the current standards. These design elements include the following:

Design Element Standards of the Day ™ Current Design Standards @
Shoulder Widths
Left = 12m 1.2 m MIN., 3.6 m DES.
Right = 3.0m 3.0 m MIN., 3.6 m DES.
Horizontal Curvature © 385 m 437m
Stopping Sight Distance © 145 m @ 185 m ©®
Median Width (Urban Areas) 1.2m 30m

Notes:

(1) NYSDOT HDM Chapter 7, Section M7.6.3, Exhibit M7-10

(2) NYSDOT HDM Chapter 2, Section M2.7.1.1

(3) Values at 100 km/h design speed

(4) Stopping Sight Distance for “Standards of the Day” is based on and investigated at an object height of 0.152 m (0.5 ft.)
(5) Stopping Sight Distance for “Current Design Standards” is based on and investigated at an object height of 0.609 m (2 ft.)

The design criteria for the design elements of ramps follow the requirements identified in HDM Chapter
2. More specific information on the design criteria applied to the MDE project is provided in Tables I11-1
through 111-3.

I11.A.5. Design Speed — One significant design criteria is the design speed for the MDE mainline and
ramps. The design speed is used to determine the dimension of various geometric design elements, listed
above, of the roadway. The original design speed of the MDE, circa the 1950’s, was 80 km/h (50 mph).
Current standards indicate that the (maximum) design speed for interstate highway is 110 km/h (70 mph)
for all urban areas and mountainous rural areas and 120 km/h (75 mph) for level and rolling rural areas.
For an existing facility the mainline design speed is either (1) the maximum functional class speed or (2)
the anticipated off-peak 85™ percentile speed, within the range of the functional class speeds. For
interstate highways, the selected design speed shall equal or exceed the regulatory speed limit in every
case. In accordance with NYC maximum speed limit regulations, the posted speed limit on the MDE is 50
mph (80 km/h). Typically, the 85" percentile speed is not used to determine the design speed for ramps.

The mainline design speed for the MDE project was based on the anticipated off-peak 85" percentile
speed, which was estimated from the existing 85" percentile speed obtained by radar spot speed studies
conducted on the MDE in a section not affected significantly by non-standard conditions. The data was
collected on one weekday during off-peak periods in May 2006 for all six travel lanes (three northbound
and three southbound) of the MDE at a location on the viaduct structure near E. 149" Street. The results
of the spot speed studies showed that the existing, off-peak 85" percentile operating speed, averaged over
all three lanes, is 92 km/h (57.2 mph) in the northbound direction and 96 km/h (59.8 mph) in the
southbound direction. With a directional speed difference of less than five percent (5%), the 85"
percentile operating speed for the MDE mainline was estimated to be approximately 95 km/h (59.0 mph).
The results of the spot speeds are summarized in Appendix G.

Based on the above results and as permitted by HDM Chapter 2, Section M2.7.1.1.A, a 100 km/h design

speed was selected for the MDE mainline design criteria. A 50 km/h design speed was selected for the
MDE ramps design criteria based on HDM Chapter 2, Section M2.7.5.2.A.
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TABLE I11-1

MAINLINE DESIGN CRITERIA FOR CRITICAL DESIGN ELEMENTS VvS. EXISTING AND PROPOSED

CONDITIONS - (E. 138™ STREET — MACOMBS DAM BRIDGE)

PIN:

X720.30

NHS ( Y/N):

Y (Exempt)

Route No. & Name:

1-87 Major Deegan Expressway

Functional Class:

Urban Principal Arterial Interstate

Design Classification

Project Type: Major Bridge Rehabilitation (AASHTO Class) Urban Interstate
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: Non-Qualifying Highway in Project Limits
Reference to Existing Proposed
Element Séi?tgfir: Standard Conditions Conditions
(See Note 2) (See Note 1) (See Note 1)
Design Speed (See Note 3) 100 km/h (62 mph) M2.7.1.1.A | 80 km/h (50 mph posted) 100 km/h
Lane Width 3.6 m MIN. M7.6.3 3.6 mAVG., 3.6 m MIN., except
Exhibit M7-10 | except 3.15 m in the* 3.15mat S. tie-in*
vicinity of E. 138" St.
Shoulder Width: 1.2 m MIN. (highways) M7.6.3 0.45 m Typical* 1.2 m MIN.,
Left = Exhibit M7-10 except 0.4 m at S. tie-in*
For bridges (long viaducts)
1.2 m MIN. 0.45 m Typical* 1.2 m MIN.
2.3.3 (BM)
Right = 3.0 m MIN. (highways) M7.6.3 Varies 0.2* to 3.0 m 3.0 m MIN.,
Exhibit M7-10 except 0.2 m at S. tie-in*
For speed change lanes Varies 0.8* to 1.2 m* 1.8 m MIN.
1.8 m MIN. M2.7.5.3 Except 0.8 m
at Ramp R*
For bridges (long viaducts) 3.0 m MIN.
1.8 m MIN. Varies 1.0*t0 3.0 m
2.3.3(BM)
Bridge Roadway Width (Total) = Approach Width M2.7.1.1.D Varies, 33.010 m (tangent),
2.3.1 (BM) 255mto325m 30.0t0 34.8
Grade (Rolling Terrain) 5.0% MAX. M7.6.3 3.7 % MAX. 3.7% MAX.
Exhibit M7-10
M2.7.1.1.E
Horizontal Curvature:
Interstate Highway: 385 m MIN. at 6% M7.6.3 350 m MIN*, (at 377 m MIN. @ e=5% at
Exhibit M7-10 centerline) @ e=5% S. tie-in*
Bridge Structure: 492 m MIN. at 4% AASHTO 415 m MIN™. (at 600 m @ e=2.8%
Exh 3-25 centerline) @ e=2.8%
Superelevation Rate (Urban Area)
Bridge Structure: 4.0% MAX. 2.7.3 (BM) Varies 2.3* - 3.5*% 2.3* - 3.5% MAX*.
Interstate Highway: 6.0% MAX. M2.7.1.1.G 5.0%* 5.0 % at S. tie-in*
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TABLE I11-1

CONDITIONS - (E. 138™ STREET — MACOMBS DAM BRIDGE)

MAINLINE DESIGN CRITERIA FOR CRITICAL DESIGN ELEMENTS VvS. EXISTING AND PROPOSED

PIN:

X720.30

NHS ( Y/N):

Y (Exempt)

Route No. & Name:

1-87 Major Deegan Expressway

Functional Class:

Urban Principal Arterial Interstate

Design Classification

rehabilitation project shall match existing.

Project Type: Major Bridge Rehabilitation (AASHTO Class) Urban Interstate

% Trucks: 9.0% Terrain: Rolling

AADT: 106,500 (2006) Truck Access Route: Non-Qualifying Highway in Project Limits

Reference to Existing Proposed
Element Sé??tg?ir: Standard Conditions Conditions
(See Note 2) (See Note 1) (See Note 1)
8. | Stopping Sight Distance: 145 m MIN. M7.6.3
154 m Downgrade (3.66%) | Exhibit M7-10
136 m Upgrade (3.66%)
Horizontal = 70 m MIN*. 78 m MIN. at S. tie-in*
Vertical = 120 m MIN*. 155 m MIN.
9. | Horizontal Clearance: M2.7.1.1.1
Without Barrier = 4.6 m MIN. N/A N/A
With Barrier = 1.2 m or full shoulder width, Varies, 0.2 m MIN*. 12m
(Roadway & Bridge) whichever is greater except 0.2 mat S. tie-in*
and 0.8 m by Ramp R*
10. | Vertical Clearance 4.30 m MIN., 4.45 DES. M2.7.1.11 NB:4.30 m NB:4.30 m
2.4.1 (BM) SB:4.34 m SB:4.34m
(See note 4) MNRR >55m Match Existing
11. | Travel Lane Cross Slope 1.5% MIN.; 2.0% MAX. M2.7.1.1 K 1.0% to 2.0% 1.5% MIN.; 2.0% MAX.
12. | Rollover: M2.7.1.1L
Between Travel Lanes = 4.0% MAX. Varies, 4.0% MAX. 4.0% MAX.
At Edge of Traveled Way = 8.0% MAX. Varies, 4.0% MAX. 8.0% MAX.
13. | Structural Capacity: Inventory: MS5 (HS6)
Operating: MS9 (HS10)
Replace = MS23(HS25) M2.7.1.1M N/A MS23(HS25)
Rehabilitation = MS18 (HS20) 262 (BM) N/A MS18 (HS20)

14. | Level of Service (Urban Area) LOS D MIN. M2.7.1.1N C/D C/D

15. | Control of Access Full M2.7.1.10 Full Full

16. | Median Width (Urban Area) 1.2 m MIN. M7.6.3 1.5 m Typical 3.0 m MIN.

Exhibit M7-10 1.5matS. tie-in

17. | Pedestrian Accommodations N/A N/A N/A N/A

Notes:

1. Non-standard features are shown with an asterisk (*).

2. Unless otherwise noted, the references relate to the NYSDOT Highway Design Manual, Chapters 2 and 7. BM refers to NYSDOT Bridge
Manual, Section 2. The existing and proposed travel lane width, shoulder width, grade, horizontal curvature, stopping sight distance and
median width were compared to the HDM Chapter 7 standard design criteria.

3. The Regional Traffic Engineer has concurred with the selected design speed. The anticipated 85" percentile speed rounded to the nearest
10 km/h. For urban areas, the values fall in the range of 80 km/h and 110 km/h. The original design speed was 80 km/h.

4. Metro-North Rail Road (MNRR) standard Vertical Clearance for new construction is 7.01 m (23 feet), the proposed Vertical Clearance for
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TABLE I11-2
RAMP DESIGN CRITERIA FOR CRITICAL DESIGN ELEMENTS Vs. EXISTING AND PROPOSED
CONDITIONS - (E. 138™ STREET — MACOMBS DAM BRIDGE)

PIN: X720.30 NHS ( Y/N): Y
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Ramps
. . . . . Design Classification
Project Type: Major Bridge Rehabilitation (AASHTO Class) Urban Interstate
% Trucks: (Refer to Mainline Design) Terrain: Rolling
ADT: (Refer to Mainline Design) Truck Access Route: Non-Qualifying Highway
Standard Reference to Existing Proposed
Element Criteria Standard Conditions Conditions
(See Note 5) (See Note 2) (See Note 1) (See Note 1)
1. | Design Speed (See Note 3) 50 km/h (30 mph) M2.7.5.2.A 50 km/h 50 km/h
2. | Lane Width: M2.7.5.2.B
One-Lane = 4.2 m MIN. 4.2m MIN. 4.2 m MIN.
Two-Lane = 3.6 m MIN. N/A 3.6 m MIN.
3. | Shoulder Width: M2.7.5.2.C
Left = 1.0 m MIN. 0.3 m MIN*. 0.3 m MIN. Access R.*
0.5 m MIN. Access L.*
Right = 2.0 m MIN. 0.7 m MIN*. 0.3 m MIN. Access Q*
0.6 m MIN. Access L.*
Urban Ramp with Curbing = 0.6 m MIN. N/A 0.6 m MIN.
4. | Bridge Roadway Width (Total) 7.2 m MIN. (One-Lane) M2.7.5.2.D0 5.9 m MIN* 5.6 m MIN.* (One-Lane)
10.2 m MIN. (Two-Lanes) 8.5 m MIN.* (Two-Lanes)
5. | Grade 7% MAX. M2.7.5.2.E 6% MAX. 7% MAX.
6. | Horizontal Curvature 86 m MIN. @ emax= 4% M2.75.2.F 335 m MIN. 300 m MIN.
7. | Superelevation Rate (Urban Area) 4% MAX. (Urban Area) 2.7.3 (BM) Varies, 0.5 to 3.8% 2.8%
8. | Stopping Sight Distance: 65 m MIN. at Grade M2.7.5.2.H
71 m at 7% Downgrade
Horizontal = 69 m MIN. 93 m MIN.
Vertical = 54 m MIN*. >71m MIN.
9. | Horizontal Clearance M2.7.5.2.1
Left Side = 1.0 m MIN. 0.3 m MIN*. 0.3 m MIN. Access R.*
0.5 m MIN. Access L.*
Right Side = 1.8 m or shoulder width, 0.7 m MIN.* 0.3 m MIN. Access Q*
whichever is greater 0.6 m MIN. Access L.*
10. | Vertical Clearance 4.30 m MIN., 4.45 DES. M2.7.5.2J N/A N/A
2.4.1 (BM)
(See note 6) MNRR >55m Match Existing
11. | Travel Lane Cross Slope 1.5% MIN., 2.0% MAX. M2.7.5.2.K 0.3% to 2.0% 1.5% MIN., 2.0% MAX.
12. | Rollover: M2.7.5.2.L
Between Lanes = 4.0% MAX. N/A N/A
At Edge of Traveled Way = 8.0% MAX. N/A N/A
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TABLE I11-2
RAMP DESIGN CRITERIA FOR CRITICAL DESIGN ELEMENTS VS. EXISTING AND PROPOSED
CONDITIONS - (E. 138™ STREET — MACOMBS DAM BRIDGE)

PIN: X720.30 NHS ( Y/N): Y
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Ramps
. . . . A Design Classification
Project Type: Major Bridge Rehabilitation (AASHTO Class) Urban Interstate
% Trucks: (Refer to Mainline Design) Terrain: Rolling
ADT: (Refer to Mainline Design) Truck Access Route: Non-Qualifying Highway
Standard Reference to Existing Proposed
Element Criteria Standard Conditions Conditions
(See Note 5) (See Note 2) (See Note 1) (See Note 1)
13. | Structural Capacity: M2.7.5.2.M
2.6.2 (BM) | Operating: MS20 (HS22)
Replace = MS23(HS25) N/A MS23(HS25)
Rehabilitation = MS18(HS20) N/A MS18(HS20)
14. | Level of Service (Urban Area) LOS D MIN. M2.7.5.2.N B/F B/D
15. | Control of Access Full M2.7.5.2.0 Full Full
16. | Pedestrian Accommodations (See M2.7.5.2.P
Note 4) and
Sidewalk Width= 1.525 m Min. ADAAG 1.525 m, Min. 1.525 m Min.
Sidewalk Cross Slope= 2.0% Max. 186.5 2.3% Max. 2.0% Max.
Sidewalk Longltudlnal Slope: 5.0% Max 4.6% Max 5.0% Max.
Notes:

1. Non-standard features are shown with an asterisk (*).

2. Unless otherwise noted, the references relate to the NYSDOT Highway Design Manual, Chapter 2. BM refers to NYSDOT Bridge Manual,
Section 2.

3. The Regional Traffic Engineer has concurred with the selected design speed.

4. The project limits do not encompass any existing pedestrian accommodations except along the west side of Exterior St. adjacent to the E.
138" st. southbound off-ramp.

5. Project ramps classified as follows, in accordance with the HDM Exhibit M2-9:
1. Ramp R, 138" Street Northbound entrance ramp, Case |, Condition D;
2. Ramp L, Northbound exit ramp to 149" Street, Case 111, Condition D1;
3. Ramp D, Northbound exit ramp to 157" Street, Case II, Condition D;
4, Ramp G, Macombs Dam Bridge Southbound entrance ramp, Case 11, Condition D; and,
5. Ramp Q, Southbound exit ramp to 138™ Street, Case I11, Condition D1;

6. Metro-North Rail Road (MNRR) standard Vertical Clearance for new construction is 7.01 m (23 feet), the proposed Vertical Clearance for
rehabilitation project shall match existing.

TABLE 111-3
OTHER CONTROLLING PARAMETERS
(E. 138™ STREET — MACOMBS DAM BRIDGE)

Element Standard Reference to Proposed
Criteria Standard Condition
1. | Design Vehicle WB-20 HDM Section 5.7.1 WB-20
2. | Design Storm:
Culvert / Sag Locations = 50 years HDM Chapter 8 50 years
Storm Drainage Systems = 10 years HDM Chapter 8 10 years
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I11.B. Alternatives Considered
111.B.1. Selection of Preferred Alternative

As discussed in Section I11.D (Project Objectives), the project’s objectives are to:
— Replace concrete deck in its entirety to improve serviceability and structural capacity

— Repair and retrofit structural elements to bring structure to a serviceable life of 50 years.
Elements include steel floorbeams, steel and concrete columns and pile foundations.

— Address the serviceability and integrity of the roadway deck and structural elements of the MDE
Viaduct;

— Correct existing non-standard geometric design elements;
— Improve the operations and safety of the mainline and ramps;
— Minimize impacts on highway operations during reconstruction;

— Minimize environmental impacts to the surrounding area both during construction and in the
long-term; and,

— Ensure the economic viability of local businesses and planned new development.

The alternatives reviewed in this Design Report were intended to address the highway’s structural,
geometric, operational and safety deficiencies within the Study Area as discussed in Chapter Il. To fully
understand how various alternatives would affect highway operations, a traffic simulation model was used
to assess existing and future operations on the MDE and its various on- and off-ramps, and their
interaction with the local street system. The traffic simulation model initially helped to identify existing
operational problems. The model was then used to evaluate several potential improvements to the MDE
mainline and ramps, including three design alternatives for the SB MDE off-ramp to E. 138" Street. The
findings are discussed further in Section 111.C.2.b.(2) and documented in Appendix J.

The alternatives initially identified to address the project’s goals and objectives included:

(1) No-Build/Maintenance Alternative (No-Build), which would provide for continued highway
maintenance, but with increasing amounts of maintenance time and money needed to keep the facility
open to traffic and no improvements in the highway’s operations or safety. The analyses throughout
this document compare future conditions throughout the study area under this alternative against
those under the Preferred Design Alternative as defined below.

(2) Rehabilitation Alternative, which would include the following upgrade elements:

Providing standard width travel lanes, left and right shoulders and median;

Lengthening the southbound acceleration lane and northbound deceleration lane of the Macombs
Dam Bridge/E. 153" Street on- and off-ramps;

Providing a northbound auxiliary lane between the entrance from E. 138" Street and the exit to E.
149" Street; and

Minor widening of portions of the MDE Viaduct to allow sufficient space to maintain peak-
period traffic capacity during construction and minor improvements to shoulder and lane widths,
as noted above.

The Rehabilitation Alternative would avoid the need for property acquisition but would not address
the most critical problem in this highway segment — the operational and safety problems associated
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with the southbound off-ramp to E. 138" Street.

(3) Alternatives with Improved E. 138" Street SB Off-Ramp: It was clear from initial studies that the
most substantial improvements in this area would result from a new E. 138" Street southbound off-
ramp that would:

Have a standard deceleration lane from the highway,
Be much longer than the present ramp to provide more storage for queued vehicles, and

Merge with Exterior Street from the west side and further back from the Exterior Street/E. 138"
Street intersection, to provide more weave/merge space on the southbound approach to that
intersection and better position ramp traffic to turn right onto the Madison Avenue Bridge, which
approximately half of these drivers do.

For this concept, three additional alternatives were developed and assessed, each of which
includes all of the elements provided under the Rehabilitation Alternative, but also includes
various levels of improvement to the E. 138" Street southbound off-ramp and its connection to
the southbound highway; i.e.:

Alternative #1, which would replace the existing ramps with a new one-lane off-ramp on the
west side of Exterior Street, extending upstream to E. 149" Street. Eight properties (i.e., lots or
buildings on or access to those lots) situated along the west side of Exterior Street between E.
140™ Street and E. 150" Street would be impacted by the reconfiguration of the ramp under this
alternative. However, by 2020-25, ramp storage will be exceeded and the ramp will operate
similar to existing conditions based on the traffic simulation assessment (refer to Appendix J).\

Alternative #2: This alternative is similar to Alternative 1, but with a southbound auxiliary lane
connecting the on-ramp acceleration lane from the Macombs Dam Bridge/E. 153" Street to the
deceleration lane for the new off-ramp to E. 138™ Street. The off-ramp would be widened to two
lanes downstream of the ramp gore, then merge with Exterior Street on the west side of the street
and continue as a three-lane section to the E. 138" Street intersection. This alternative would
impact the same eight properties along the west side of Exterior Street between E. 140™ Street
and E. 150th Street that would be impacted under Alternative # 1. The property impacts would be
slightly greater under Alternative #2 vs. Alternative #1 due to its somewhat wider off-ramp,
although the number of affected buildings would be the same under both alternatives. Based on
the traffic simulation assessment of this alternative (refer to Appendix J), the ramp’s storage area
would be exceeded by 2036, with queues extending onto the auxiliary lane. Traffic operations on
the MDE mainline, beginning upstream of the Macombs Dam Bridge and on the southbound on-
ramp from Macombs Dam Bridge/E. 153" Street also would be adversely affected.

Alternative #3: This alternative would be the same as Alternative #2 with one exception — it
would provide a two-lane exit from the highway to better address the weave/merge problems of
vehicles exiting at this location. As with Alternative 2, the two-lane off-ramp would merge with
Exterior Street from the west side, with Exterior Street then continuing as a three-lane section to
the E. 138™ Street intersection. The impact of this alternative on the eight properties along the
west side of Exterior Street between E. 140" Street and E. 150th Street would be approximately
the same as noted under Alternatives #1 and #2. No additional buildings would be affected. The
traffic simulation assessment (refer to Appendix J) indicated that traffic conditions on the
highway would be measurably better under this alternative.

Conceptual plans of these three alternatives are presented in Figures I11-1 through I11-3.
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111.B.2. Alternatives Proposed by New York City Department of City Planning

In July 2009, the City of New York approved the rezoning of a 30 block area south of E. 149" Street in
the vicinity of the MDE. This Lower Concourse Rezoning changed portions of the area’s existing
manufacturing zoning to designations that would permit mixed-use with residential and commercial uses,
while preserving the existing light industrial uses in the area. The actions established the Special Harlem
River Waterfront District south of E. 149" Street along the Harlem River waterfront between Exterior
Street and the Harlem River, which would also include a 2.26-acre waterfront park between
approximately E. 144™ and E. 146" Streets west of Exterior Street. This waterfront district calls for the
development of a series of high-rise residential buildings and associated residential-related retail and
services.

As discussed in 111.C.2.1 of this Chapter, the new southbound off-ramp to E. 138™ Street included in the
Preferred Design Alternative would require the acquisition of portions of eight parcels along the western
side of Exterior Street from approximately E. 150" Street to E. 140" Street. In the area where there would
be insufficient space beneath this new ramp for vehicular access, the two impacted parcels would no
longer have access to Exterior Street. Because of this, as discussed in I11.C.2.I the State would offer to
acquire those entire parcels.

Representatives of the New York City Departments of City Planning (NYCDCP) and Transportation
(NYCDOT) recently held a series of meetings with NYSDOT Region 11 to discuss possible alternatives
for the new E. 138th Street southbound off-ramp that might avoid this impact on vehicular access.
NYCDCP also provided figures of a proposed new local roadway that the City was considering (“Exterior
Street Extension”), located west of Exterior Street between approximately E. 144" and E. 140" Streets.
They also asked whether NYSDOT could consider an alternative that would locate the new ramp east of
Exterior Street, which would avoid the blockage of certain Exterior Street parcels under Alternative #3,
which was deemed likely to be the Preferred Design Alternative at the time of these meetings.

Figure I11-3A compares Alternative #3 (the Preferred Design Alternative), as defined in Section 111.C.1
above, in the area of the proposed new E. 138" Street off-ramp, with the alternative (Alternative #3A),
requested by NYCDCP, that would locate the new off-ramp on the eastern side of Exterior Street. The
approximate location of the “Exterior Street Extension” proposed by NYCDCP to provide improved
access to the adjacent waterfront parcels is also shown in this figure. The location of this new roadway
assumes the development of NYSDOT’s Preferred Design Alternative in this area.

NYSDOT indicated that it had previously reviewed an alternative similar to NYCDCP’s Alternative #3A,
with the new ramp located between Exterior Street and the highway. It was but dropped from further
consideration at that time, as it was much less effective in addressing the project’s operational and safety
needs. However, NYSDOT agreed to re-look at this alternative, and do a full assessment of its feasibility
relative to the MDE project’s goals and objectives. The specific goals that would be used for this
comparison were whether the off-ramp option in question would:

- Improve operations and safety of both the MDE and Exterior Street

- Address access needs of waterfront properties

- Address the project’s design and operational goals
= Expand the weave-merge area on Exterior Street
= Reduce weave-merge movements by shifting right-turning traffic to right side
= Provide safe and efficient access to waterfront properties
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The results of these studies showed the following:

- The Preferred Design Alternative (Alternative #3) would:

= Provide the greatest operational and safety benefits to MDE by reducing the length and
duration of queuing on the highway;

» Reduce delays and accident potential on Exterior Street by providing a much large
weave/merge space on the Exterior Street approach to the E. 138" Street intersection, and by
positioning the ramp traffic on the west side of exterior street, thereby reducing the amount of
merging necessary for drivers to turn right onto the Madison Avenue Bridge; and

= Restrict roadway access for some waterfront parcels (see top drawing in Figure 111-3A).

- The NYCDCP Option (Alternative #3A) would:

= Substantially reduce the MDE project’s operational and safety benefits to both the MDE &
Exterior Street by:

0 Substantially increasing both the length and the duration of highway queuing relative to
Alternative #3, and

o Providing a much shorter weave/merge area (see Figure 111.3A) and requiring all ramp
drivers headed for the Madison Avenue Bridge to merge across one to two lanes of traffic
before making that right turn (ramp traffic accounts for more than 80% of these right
turns);

= Provide access to Exterior Street for all properties, although this access would be limited by
the greater congestion on Exterior Street under this alternative; and

= Require additional property takings along the waterfront for the “Relocated Exterior Street”
(see middle drawing in Figure 111-3A).

These studies concluded that the best option in terms of the overall goals of the MDE project and those of
the City would be Alternative #3 with a roadway such as the Exterior Street Extension providing
additional access (see bottom drawing in Figure 111-3A). NYSDOT indicated that such a roadway should
not connect back to Exterior Street due to its close proximity to both the touchdown point of the new
southbound off-ramp and the often heavily congested Exterior Street/E. 138" Street intersection. No
element of the proposed southbound off-ramp in this area would interfere with the development of this
type of new local roadway in the future, nor would it interfere with any public access point to the
waterfront esplanade and waterfront park being proposed by the City in this area.
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I11.C. Preferred Design Alternative

- A screening assessment was performed to compare the E. 138" Street SB Ramp alternatives
(Alternatives #1 - #3 as discussed above) along with the No-Build/Maintenance Alternative and
the Rehabilitation Alternative, as defined above.

Table 111-4 summarizes the screening assessment. The rating system was based on the following three
criteria (1) substantially meets the objective (e), (2) moderately meets the objective (-); and, (3)
minimally/no meeting of objective (o). Based on this assessment, Alternative #3 was considered to be the
preferred design alternative. It would address most of the needs of the project, with highest number of
objectives met in the “substantial” category. These results indicate the following:

— The No-Build/Maintenance Alternative would address none of the identified needs and is not
considered a viable option for NYSDOT.

— The Rehabilitation Alternative would deal with many of the identified problems of the highway’s
condition and design while maintaining traffic and would avoid the property impacts projected
along with western side of Exterior Street under the E. 138" Street Ramp alternatives but it would
not address the major operational and safety problems caused by the spillback of traffic from the
southbound E. 138" Street off-ramp onto the mainline.

— None of the E. 138" Street off-ramp alternatives would correct the capacity limitations of the
Exterior Street/E.138™ Street intersection that causes this spillback problem. However, by
providing a two-lane off-ramp with access to the ramp from two highway lanes, Alternative #3
would be most effective in dealing with the impact of this intersection’s limitation on the ramp
and highway operations.

In summary, based on this assessment, Alternative #3 is considered to be the preferred design alternative.
It would be the most effective in meeting the project’s identified objectives.

111.C.1. Description of the Preferred Design Alternative

Figure I11-4 shows two proposed typical section. (Mainline and ramp improvements for the entire MDE
Project are provided in the preliminary contract plans in Appendix W.)

Mainline Horizontal Geometry

From E. 138th Street to E. 149th Street, the proposed alignment will be comprised of three successive
reverse curves with radii of 377 meters (Curve 1), 600 meters (Curve 2) and 650 meters (Curve 3).
Approximately 300 meters of the curved section will be located on the MDE Viaduct structure. The
proposed alignment in the northern section of the project is comprised of an approximate 700-meter
tangent section and a 300-meter curved section. This section consists of two reverse curves with radius of
600 meters (Curve C5) and 480 meters (Curve C6) with a short tangent (about 45 m) between them.

Mainline Cross-Section

The MDE Viaduct structure will be generally widened from a minimum of 26.5 meters to 34.5 meters
north of E. 149th Street. The proposed widening will provide for six travel lanes with widths of 3.6
meters each. The widening will allow the deck to be replaced while maintaining all six lanes of traffic.
The median width will be increased to 3.0 meters, which will allow the left shoulders in both directions to
be improved to 1.2 meters.
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The right shoulders in both the northbound and southbound direction will be increased to 3.0 meters next
to the mainline travel lanes and 1.80 m next to the auxiliary lane. Within the proposed tangent section,
Building J, an existing building located on the west side of the MDE, is being retained and renovated by
NYC Parks and Recreation as part of the Yankee Stadium Redevelopment Project. The facade of the
building will be greater than 3.0 meters from the proposed MDE. (Refer to Figure 111-7 for location of
Building J).

The spans carrying the Northbound MDE Structure over the MTA Metro-North Railroad (BIN 1-06680-
C) will be rehabilitated with the minimal incidental widening. Widening is restricted by the
underclearance over the adjacent Northbound Exterior Street Bridge Structure (BIN 1-07687-9) located
below the west fascia.

Mainline Superelevation

The proposed alignment will also improve two of the three existing horizontal curves to current design
standards; the superelevation rates for these three curves will remain non-standard. The horizontal
stopping sight distances will be improved, but will remain non-standard. The first curve with radius of
377 meters near the southern terminus of the project will remain non-standard, along with the
superelevation rate and horizontal stopping sight distance. The superelevation rate of 2.5 percent for the
480 m radius curve near the northern terminus of the project will be retained as any incremental increase
in superelevation for this curve will reduce the existing vertical clearance on the MDE under the
Macombs Dam Bridge. Improving the superelevation under the Macombs Dam Bridge will involve: (1)
lowering vertical profile of the existing MDE roadway, (2) raising the vertical profile the Macombs Dam
Bridge spans over the MDE; or, (3) replacing the structure with a shallower depth. The Macombs Dam
Bridge is located in the abutting highway section to the north. This section, which extends from Macombs
Dam Bridge to Highbridge Interchange also is programmed for rehabilitation under a separate contract
(PIN X720.32) with letting expected in 2017. However, at this time, the NYSDOT does not have plans to
rehabilitate the MDE in the vicinity of the Macombs Dam Bridge.

Mainline Profile Grades

The roadway grades will remain below the maximum value of 4 percent allowed for interstates and other
freeways located in rolling terrain and for a 100 km/h design speed. The current vertical clearances over
the MDE at E. 138th Street and Macombs Dam Bridge will be maintained and will meet the minimum
current design standard of 4.30 meters for freeways not part of the 4.9-meter designated routes through
urban areas.

Auxiliary Lanes
The proposed alignment also will include auxiliary lanes in both the northbound and southbound

directions. The northbound auxiliary lane will extend approximately 275 meters between the E. 138th
Street on-ramp and the E. 149th Street off-ramp. The southbound auxiliary lane will extend
approximately 650 meters from the Macombs Dam Bridge/E. 153rd Street entrance to the E. 138th Street
exit. The acceleration lane for the southbound entrance ramp from Macombs Dam Bridge/E. 161st
Street/Bronx Terminal Market area will be included within the proposed southbound auxiliary lane to the
E. 138th Street exit south of the entrance ramp, on the west side of the MDE. The right shoulder width on
the auxiliary lane also will meet standard conditions.

The two auxiliary lanes will maintain one 3.6-meter wide travel lane with a 1.8-meter wide right shoulder.
Within the State’s jurisdiction, the width of the ramps (travel way and shoulders) will be widened to the
minimum 7.2 meters for one-lane ramps and 10.2 meters for two-lane ramps.

E. 138" Street Off-Ramp
The new southbound E. 138th Street off-ramp (Ramp Q) will be designed to provide two exiting lanes.
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The right lane will exit from the proposed auxiliary lane and the left lane will exit from the outside lane
(right lane) of the MDE mainline. The two lanes on the ramp will be 3.6 meters wide each including
shoulders provided on both sides of the ramp. The width of the left and right shoulders will be 1.0 meters
and 2.0 meters wide, respectively. The two-lane off-ramp will merge with Exterior Street on the west side
of the street and continue as a three-lane section to the E. 138th Street intersection. Presently, the off-
ramp merges with Exterior Street on the east side of the street, creating a cross-weave between traffic
exiting the ramp and traffic entering from Exterior Street. Most of the exiting ramp traffic is destined to
the Madison Avenue Bridge, which requires the ramp traffic to crossover at least one lane of traffic in
order to make a right turn at the E. 138th Street intersection. During the AM peak period, ramp traffic
typically backs-up onto the right lane of MDE mainline, which makes this cross-weave a problematical
maneuver. The redesign of the ramp will reduce the cross-weave conflict and also provide additional
storage capacity on the ramp, which currently does not exist. The distance between the merge and the E.
138th Street intersection will be increased from approximately 90 meters to 250 meters. The western
sidewalk on Exterior Street will be maintained with a minimum sidewalk width of five feet.

E. 157" Street Off-Ramp

The reconfiguration of the northbound exit ramp (Ramp D) to E. 157th Street/Sedgwick Avenue will
increase the deceleration lane length and the taper length to meet current standard lengths of 170 meters
and 75 meters, respectively. The right shoulder width on the deceleration lane will attain the minimum
required width of 1.8 meters for ramps. The first three spans off the bridge (BIN 1-06680-B) will be
widened and the deck replaced.

Macombs Dam Bridge/E. 161* Street ON-Ramp

The southbound entrance ramp onto the MDE (Ramp G) initiates on a ramp from the Macombs Dam
Bridge. This ramp structure (BIN 1-24009-0) is owned and maintained by the New York City Department
of Transportation (NYCDOT) and it was recently rehabilitated in 2007. The structure will be widened for
the first two spans to increase the lane width to the desirable 3.6 meters.

E. 149" Street Off-Ramp
The project will construct approximately 100 meters of two-lane ramp to extend the existing two-lane
segment and improve storage capacity for vehicles on the ramp arriving at the E. 149™ St. intersection.

111.C.2. Engineering Considerations for the Preferred Alternative

The preferred alternative will address the majority of the needs identified in Chapter Il. However, due to
significant site restrictions, some features of the preferred alternative will be non-standard. These non-
standard features are addressed in the “Non-standard Features Justification report” submitted separately
and discussion of these is included in the Design Report as well.

Widening of the viaduct structure will improve the widths of the travel lanes, left and right shoulders and
median width to meet current design standards, in both the northbound and southbound directions.
However, widening of the approach roadways and viaduct structure in the vicinity of the E. 138™ Street
Interchange (Exit 3) and the Macombs Dam Bridge to achieve standard conditions is constrained.
Horizontal curvature, superelevation, horizontal stopping sight distances, and horizontal clearance also
will be non-standard in the vicinity of the E. 138" Street Interchange (Exit 3) and Macombs Dam Bridge.
Extensive reconstruction (i.e., mainline/ramps/service roads, bridge/rail structures, retaining walls, and
property impacts) outside the project limits in the area of E. 138" Street/Grand Concourse/Third
Avenue/Lincoln Avenue and Macombs Dam Bridge would be required to fully provide minimum
required design criteria for the preferred design alternative alignment. See 11.C.1.f for future plans for
abutting highway segments.

CH. 111 -PG.19



September 28, 2009 DRAFT DESIGN REPORT PIN X720.30

Within the project limits, other non-standard features are being retained in order to avoid impacts to
active commercial buildings. The proposed alignment in the southern section of the MDE could be
improved if the existing twelve-story Gateway Building (Block 2349 Lot 90) located on the east side of
the MDE between E. 140" and E. 144" streets could be demolished (refer to Figure 111-5 for location of
building). The Gateway Building currently houses numerous active businesses. Demolition of this
building would allow the proposed alignment to be shifted to the east and reduce some of the retained
non-standard conditions in the southern section of the MDE; for instance, the horizontal stopping sight
distance between E 140™ Street and E 149" Street. However, this also would require major modifications
and realignment of the MDE Viaduct structure.

The new southbound E. 138" Street off-ramp structure will be designed to meet current design standards;
however, where the ramp meets the west side of Exterior Street, it will be necessary to provide a ramp
shoulder of reduced-width to accommodate a sidewalk and to avoid significant structural impact to an
existing two-story building currently occupied by Verizon (Block 2349 Lot 38) on the west side of the
new ramp and to meet the existing Exterior Street.

The new northbound auxiliary lane between the entrance from E. 138" Street and the exit to E. 149"
Street will be designed to meet current design standards; however, the gore-to-gore distance between the
ramps will be reduced. This is primarily due to the reconstruction of the E. 149" Street off-ramp by this
project and by others as well as other ramp and pavement striping modifications required to accommodate
the new auxiliary lane. Even though the distance between the ramps will be reduced, the addition of the
auxiliary lane connecting the two ramps will reduce the existing weaving conflicts. (Refer to Section II.
C.2.b.(2) for Level of Service Analysis.)

The justifications for maintaining the mainline and ramp non-standard features in the southern section of
the project are discussed further in Section 111.C.2.a.

I1.C.2.a. Special Geometric Features — Tables I1I-5A through [11-50 provide supporting
information for justification for retaining several non-standard features.

I1.C.2.a (1) Non-Standard Features: As noted above, Tables I11-5A through 111-50 and also shown in
Figures 111-5 through 111-7 provides supporting information for justification of retaining
several non-standard features. Table I1I-5 contains a summary of the non-standard
features. Figures I11-5 through 111-7 at the end of this section present the non-standard
features retained in the preferred alternative. Each retained non-standard feature is
discussed below:
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TABLE I11-5
SUMMARY OF NON-STANDARD FEATURES
Element Standard Existing Proposed Comment
Criteria
Lane Width 3.6 m Min. 3.6 m AVG,, except 3.6 m Min., except Fully Improved
3.15m Min. at S. tie-in | 3.15m Min. at S. tie-in | Except at S. tie-in
Shoulder Width 1.2 m Min. - Left 0.4 m Typical 1.2 m Min., except Fully Improved
0.4 matS. tie-in Except at S. tie-in
3.0 m Min. - Right | 0.2t03.0m 3.0 m Min., except Fully Improved
0.2 mat S. tie-in Except at S. tie-in
3.0 m Min. - Right | 0.2t0 3.0 m NB 19t03.0mNB Partially Improved
0.2t025m SB 1.3t02.9m SB Partially Improved
Aux. lanes — 08tol2m 1.8 m Min. Fully Improved
1.8 m - Right
Bridges — 1.0to3.0m 3.0 m Min. Fully Improved
1.8 m - Right
Horizontal Curvature 385 m Min. 350 m Curve C1 377m Slightly Improved
at Grade
492 m Min. Bridge | 415 m Curve C2 600 m Fully Improved
492 m Min. Bridge | 415 m Curve C3 650 m Fully Improved
Superelevation Rate 6.0% Max. Hwy 5 % Curve C1 5% Partially Improved®
6.0% Required
4.0% Max. Br. 2.8 % Curve C2 2.8% Partially Improved®
3.9% Required”
4.0% Max. Br. 3.5 % Curve C3 35% Partially Improved®
3.8% Required’
4.0% Max. Br. 2.3% Curve C5 2.3% Partially Improved®
3.9% Required”
6.0% Max. Hwy 2.5% Curve C6 2.5% Partially Improved®
5.9% Required
Stopping Sight Distance | 154 m — SB 70 m Curve C1-SB 78 m SB Same as Existing
(SSD) 136 m-NB 79 m Curve C1-NB 79 m NB Same as Existing
. 145 m Min. SB 89 m Curve C2 120 m Improved
Horizontal
145 m Min. SB 87 m Curve C3 125 m Improved
145 m Min. -
154 m Downgrade 136 m Min. 108 m Curve C5 122 m Improved
(3.66%) —
154 m - NB 93 m Curve C6 — NB 93 m Same as Existing
0,
136 m Upgrade (3.66%) 136 m - SB 118 m Curve C6 - SB 118 m Same as Existing
SSD - Vertical 145 m Min. 120 m 150 m Fully Improved
Horizontal Clearance 1.2 m - Left 0.4 m Typical 12m Fully Improved
except 0.4 m at S. tie-in | Except at S. tie-in
3.0 m - Right Varies 0.2t03.0m 3.0m Fully Improved

1.2 m or full shoulder
width, whichever is
greater

except 0.2 mat S. tie-in

Except at S. tie-in

Aux. lanes- 1.2 m

Varies0.8t0 1.2 m

1.8 m Min. Except
1.5 m at Building “J”

Fully Improved

(1)  Although the proposed superelevation rates are the same as the existing, they are shown as
partially improved since the radius is increased.
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TRAVEL LANE, SHOULDER WIDTHS, AND HORIZONTAL CLEARANCES IN
THE VICINITY OF E. 138™ STREET (Tables 111-5A through 111-5C and Table
11-5L):

The mainline travel lanes (refer to Table I11-5A) and left and right shoulders (refer to
Tables 111-5B and 111-5C, respectively) will be tapered for a distance of approximately
200 meters between Station 20+000 and Station 20+200 (refer to proposed roadway plans
in Appendix W) to meet the abutting MDE segment at the southern terminus of the
project near the E. 138™ Street Interchange (Exit 3). The mainline travel lanes will be
tapered from the proposed standard width of 3.6 meters to the existing travel lane width
of approximately 3.15 meters. The left shoulder will be tapered from the standard width
of 1.2 meters to existing shoulder width of approximately 0.4 meters. In the northbound
direction, the existing right shoulders from Station 20+000 to Station 20+100 will be
retained. North of Station 20+200, a standard right shoulder of 1.8 meters wide will be
provided on the proposed northbound auxiliary lane from the E. 138" Street entrance
ramp to the E. 149" Street exit ramp. In between Station 20+100 and Station 20+200, the
right shoulder width on the northbound auxiliary lane will vary from a minimum of 0.8
meters to the standard 1.8 meters wide. In the southbound direction, the right shoulder
will be tapered from the standard width of 3.0 meters to the existing shoulder width of
approximately 0.5 meters.

To provide standard travel lanes and left and right shoulders, the abutting MDE segment
to the south between the Triborough Bridge/Bruckner Expressway Juncture (1-287) and
E. 138" Street would require reconstruction (i.e., mainline/ramps/service roads, bridge
structures, retaining walls, and property impacts), particularly in the area of E. 138"
Street/Grand Concourse/Third Avenue/Lincoln Avenue. Eventually, this segment will be
rehabilitated as part of the overall MDE Rehabilitation Project (PIN X720.31). However,
this segment is not progressing at the same pace as the E. 138™ Street - Macombs Dam
Bridge segment due to extensive and significant reconstruction and environmental issues
in the area of E. 138™ Street/Grand Concourse/Third Avenue/Lincoln Avenue. It is
anticipated that a full environmental impact statement would be required to progress this
segment and funding for this work is presently not programmed in the State’s budget. At
this time it is anticipated that PIN X720.31 will not include work at E. 138" Street
interchange to address the non-standard features, as this would likely require a total
reconstruction of the E. 138™ Street Bridge and layout modifications to the surrounding
street network.

Accident types that are typically associated with non-standard travel lane and shoulder
widths on highways include overtaking and fixed-object collisions. In this section of the
MDE, approximately 30 percent of the accidents were overtaking collisions and 10
percent involved fixed-objects. The overall calculated accident rate was found to be over
three times higher than the statewide accident rate in this southern section of the MDE. It
might be possible, but is not fully apparent, based on a review of the accident reports that
the non-standard travel lanes and shoulders may contribute to the high percentage of
overtaking and fixed-object accident types in this section of the MDE. Under this
rehabilitation contract, the roadway surface, pavement markings, drainage and highway
lighting will be improved, which may mitigate the problem and reduce the number of
accidents in this section.

Since the width of the left and right shoulders will be tapered (reduced) for a distance of
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approximately 200 meters to meet the existing MDE non-standard shoulder widths at the
southern terminus of the project near the E. 138" Street Interchange (Exit 3), the
proposed horizontal clearance (refer to Table 111-5L) from the left and right travel lanes in
both the northbound and southbound will be tapered to meet existing non-standard
conditions as well within the same limits.

RIGHT SHOULDER WIDTH IN VICNITIY OF MACOMBS DAM BRIDGE
(TABLE I11-5D)

The width of the right shoulders will be tapered (reduced) to meet the existing non-
standard shoulder widths on the MDE south of the Macombs Dam Bridge near the
northern terminus of the project. The width of the right shoulders will be less than the
minimum design standard of 3.0 meters for a length of approximately 20 meters in the
northbound direction and approximately 170 meters in the southbound direction.

To provide standard right shoulder widths, reconstruction of the mainline and southbound
ramps and bridge structures spanning the MDE in the vicinity of the Macombs Dam
Bridge will be required at an estimated cost of approximately $75,000,000
(approximately 7,000 m?).

Accident types that might be associated with non-standard shoulder widths on highways
include overtaking and fixed-object collisions. In this section of the MDE, approximately
40 percent of the accidents were overtaking collisions and 5 percent involved fixed-
objects. The overall calculated accident rate was found to be nearly three times higher
than the statewide accident rate in this northern section of the MDE. It might be possible,
but is not fully apparent, based on a review of the accident reports that the non-standard
shoulder widths may contribute to the high percentage of overtaking and fixed-object
accident types in this section of the MDE.

HORIZONTAL CURVATURE AND SUPERELEVATION RATE, IN THE
VICINITY OF E. 138™ STREET (TABLES I1I-5E and 111-5F):

The existing horizontal curve has a radius of 350 meters (Curve C1). The proposed radius
of Curve C1, which extends approximately from E. 138" Street to E. 140" Street, will be
increased to 377 m (refer to Table 111-5E). At a 100 km/h design speed, the minimum
current design standards is 437 meters (e = 6%) and the “standards of the day” is 385
meters. As noted above, the section of the MDE in the vicinity of E. 138" Street/Grand
Concourse/Third Avenue/Lincoln Avenue would require extensive reconstruction (i.e.,
mainline/ramps/service roads, bridge structures, retaining walls, and property impacts) to
improve or meet current design standards for horizontal curvature.

At this stage of the project, it is assumed that the existing superelevation rate of 5 percent
will be retained for the proposed 377 meter radius curve (Curve C1) (refer to Table IlI-
5F). For urban conditions, the maximum superelvation design value is 6 percent for
interstate highways at-grade in this geographic region as per Section M2.7.1.1.G of the
NYSDOT Highway Design Manual.

Accident types that are typically associated with non-standard superelevation on
highways include overtaking and fixed-object collisions. In this superelevated section of
the MDE, approximately 30 percent of the accidents were overtaking collisions and 10
percent involved a fixed-object. The overall calculated accident rate was found to be over
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three times higher than the statewide accident rate in the southern section of the MDE. It
might be possible, but is not fully apparent, based on a review of the accident reports that
the non-standard superelevation may contribute to the high percentage of overtaking and
fixed-object accident types in these sections of the MDE. Under this rehabilitation
contract, the roadway surface, pavement markings, drainage and highway lighting will be
improved, which may mitigate the problem and reduce the number of accidents in this
section. As a mitigation measure, advanced combination curve/advisory speed (40 or 45
mph) warning signs will be added; the speed limit on the advisory speed warning sign
will be analyzed and discussed with the NYSDOT and the NYCDOT during the final
design.

In addition, the superelevation transition for the horizontal curve is less than standard.
Existing and proposed conditions for the horizontal curve is presented in Table 111-6.

SUPERELEVATION RATES, IN THE VICNITIY OF 149" ST. EXIT RAMP
(TABLE I11-5G)The existing maximum spot superelevation rates of approximately 2.8%
(Curve C2) and 3.5% (Curve C3) were calculated from available topographic data at
these two existing 415 m radius horizontal curves, and are non-standard. The average
existing superelevation rates through these two existing curves has been estimated at
approximately 2.5%. When current topographic mapping is available the existing
superelevation rates will need to be re-calculated and confirmed. The proposed curves C2
and C3 have radii of 600 m and 650 m respectively. At this stage of the project it is
proposed that the superelevation rates for both Curves C2 and C3 will approximately
meet existing but not be less than 2.0%. The standard superelevation rates (for 100km/h
design speed) for proposed Curve C2 with 600 m radius is approximately 3.9% and for
proposed Curve C3 with 650 m radius is approximately 3.8% per the NYSDOT HDM.
Providing the 3.8% and 3.9% standard superelevation rates on the proposed roadway
deck surface would result in haunch depths over existing stringers greater than the 8"
maximum allowed by NYSDOT. To avoid exceeding the maximum haunch depth,
approximately 200 existing stringers would need to be replaced at a cost of
approximately $30,000,000 (2009 dollars). The 200 new stringers would be deeper to
allow the haunches over them to not exceed the 8" maximum depth. In lieu of providing
the 3.8% and 3.9% superelevation rates, it is being recommended that a superelevation
rate be provided that will meet existing and would require replacement of only 110
existing stringers to avoid haunch depths greater than 8" at a cost of approximately
$18,000,000 (2009 dollars).

Accident types that might be associated with non-standard superelevation on highways
include overtaking and fixed-object collisions. In these two superelevated sections of the
MDE, approximately 40 percent of the accidents were overtaking collisions and 5 percent
involved a fixed-object. The overall calculated accident rate was found to be nearly three
times higher than the statewide accident rate in this northern section of the MDE. It might
be possible, but is not fully apparent, based on a review of the accident reports that the
non-standard superelevations may contribute to the high percentage of overtaking and
fixed-object accident types in these sections of the MDE.

In addition, the superelevation transition for the two horizontal curves does meet the

recommended design standards. Existing and proposed conditions of the two horizontal
curves are shown in Table 111-6.
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SUPERELEVATION RATES, IN VICNITIY OF MACOMBS DAM BRIDGE
(TABLES I11-5H and 111-51)

At this stage of the project, it is assumed that the superelevation rates for the 600 and 480
meter radius curves (Curves C5 and C6 respectively)will be retained at 2.3 and 2.5
percent, respectively. For urban conditions, the standard design value is 4 percent for
bridge structures as per Section 2.7.3 of the NYSDOT Bridge Manual and 6 percent for
interstate highways as per the Section M2.7.1.1.G of the NYSDOT Highway Design
Manual. Originally, the two horizontal curves were designed for 3/16” (1.5%) banking
based on 1948 design plans.

Applying a more exact formula method described in HDM Chapter 5, Section 5.7.3, the
safe operating speeds, to minimize skidding and avoid overturning on the two horizontal
curves, were calculated to be approximately 90 km/h for the horizontal curve radius of
480 meters at 2.5% and 100 km/h for the horizontal curve radius of 600 meters at 2.3%.
The calculations are provided in the Appendix. This shows that while the superelevation
rates for the two horizontal curves are non-standard based on current design standards,
the calculated safe operating speeds are actually close to the proposed design speed for
the MDE based on this method.

Accident types that might be associated with non-standard superelevation on highways
include overtaking and fixed-object collisions. In these two superelevated sections of the
MDE, approximately 40 percent of the accidents were overtaking collisions and 5 percent
involved a fixed-object. As noted above, the overall calculated accident rate was found to
be nearly three times higher than the statewide accident rate in this northern section of the
MDE. It might be possible, but is not fully apparent, based on a review of the accident
reports that the non-standard superelevations may contribute to the high percentage of
overtaking and fixed-object accident types in these sections of the MDE.

In addition, the superelevation transition for the two horizontal curves meets the
recommended standards. Existing and proposed conditions of the two horizontal curves
are shown in Table I11-6.

HORIZONTAL STOPPING SIGHT DISTANCES, IN THE VICINITY OF E.
138™ STREET (TABLE 111-5J)

Under proposed conditions, the following five locations on the MDE do not meet the
current design criteria standard of 185 meters or the “standards of the day” design criteria
of 145 meters for horizontal stopping sight distances at the 100 km/h design speed:

Horizontal Stopping Sight Distance (Table 111-5J)

— NB Left Lane from Station 20+000 through Station 20+140, Minimum SSD = 79 m;

— NB Left Lane from Station 20+460 through Station 20+570, Minimum SSD = 125 m;

— SB Right Lane from Station 20+080 through Station 20+260, Minimum SSD = 78 m;

— SB Left Lane from Station 20+320 through Station 20+470, Minimum SSD = 120 m;
and,

— SB Auxiliary Lane to E. 138" Street Exit Ramp from Station 20+610 through Station
20+710, Minimum SSD = 125 m.

For horizontal conditions, the primary obstructions include the center median barrier in
both the northbound and southbound directions, the retaining wall abutting the E. 138"
Street exit ramp; and possibly, the center pier and north fascia of the E. 138" Street spans
over the MDE in the southbound direction.
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The non-standard horizontal stopping sight distances may be one contributing factor to
the relatively high number of accidents in the southern section of the MDE, in addition to
recurring traffic congestion on the MDE. Over 50 percent of the accidents were
categorized as rear-end collisions due to a combination of human error and environmental
conditions. Fifty-seven percent (57%) of the accidents involved property-damage only.
Forty-two percent (42%) involved non-fatal injuries. There were two reported fatalities
(approximately 1% of the accidents). As previously noted, the overall calculated accident
rate was found to be nearly three times higher than the statewide accident rate in this
section of the MDE.

As discussed above, to provide standard horizontal stopping sight distances on the MDE
in the vicinity of the E. 138™ Street Interchange (Exit 3), the abutting MDE segment to
the south between the Triborough Bridge/Bruckner Expressway Juncture (1-287) and E.
138™ Street would require reconstruction (i.e., mainline/ramps/service roads, bridge
structures, retaining walls, and property impacts), particularly in the area of E. 138"
Street/Grand Concourse/Third Avenue/Lincoln Avenue. As a mitigation measure,
advanced combination curve/advisory speed (40 or 45 mph) warning signs will be added:;
the speed limit on the advisory speed warning sign will be analyzed and discussed with
the NYSDOT and the NYCDOT during the final design.

Within the project limits, to bring the horizontal stopping sight distance to current design
standards between E 140" Street and E 149" Street, it would be necessary to demolish the
existing twelve-story Gateway Building, which houses numerous active businesses. (The
Gateway Building is located on the east side of the MDE and is shown on Figure 111-5.) It
also would require major modifications and realignment of the MDE Viaduct structure.

HORIZONTAL STOPPING SIGHT DISTANCES, IN VICNITIY OF MACOMBS
DAM BRIDGE (TABLE I11-5K)

The following three locations on the MDE do not meet the current design criteria

standard of 185 meters or the “standards of the day” design criteria of 145 meters for

horizontal stopping sight distance at the 100 km/h design speed:

— NB Left Lane from Station 21+330 through Station 21+580, Minimum SSD = 93 m;

— SB Right Lane from Station 21+490 through Station 21+580, Minimum SSD = 118
m; and,

— SB Left Lane from Station 21+340 through Station 21+430, Minimum SSD = 122 m.

The primary obstructions include the center pier of the Macombs Dam Bridge spans over
the MDE in the northbound direction; the structural wall of Ramp G and the center
median in the southbound direction; and possibly, the fascias of the Macombs Dam
Bridge spans over the MDE in both the northbound and southbound directions.

The non-standard horizontal stopping sight distances may be one contributing factor to
the relatively high number of accidents in this northern section of the MDE, in addition to
recurring traffic congestion on the MDE. Over 50 percent of the accidents were
categorized as rear-end collisions due to a combination of human error and environmental
conditions. Approximately 80 percent of the accidents involved property-damage only.
The remaining 20 percent involved non-fatal injuries. There were no reported fatalities.
As previously noted, the overall calculated accident rate was found to be nearly three
times higher than the statewide accident rate in this section of the MDE.

As previously discussed, in order to provide standard horizontal stopping sight distances
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on the MDE, reconstruction of the mainline, southbound ramps and bridge structures
spanning the MDE in the vicinity of the Macombs Dam Bridge will be required at an
estimated cost of approximately $75,000,000. A sensitivity analysis was performed at 80
km/h, 90 km/h and 100 km/h design speeds to determine the extent of the reconstruction
in the vicinity of the Macombs Dam Bridge. At 90 km/h and 100 km/h design speeds, the
impacts to the mainline, southbound ramps and bridge structures are similar. However, at
80 km/h, the extent of the reconstruction may be limited to realigning the center pier of
the Macombs Dam Bridge span over the MDE and reducing the right shoulder width on
the southbound roadway.

To warrant a reduction of the design speed to 80 km/h in the vicinity of the Macombs
Dam Bridge, a radar spot speed study was conducted in April 2007 at a location near
Macombs Dam Bridge to estimate the existing operating speed through the area. The
results were then compared to the posted speed limit of 50 mph (80 km/h). The 85"
percentile speed was estimated to be 48 mph (77 km/h), which is consistent with the
posted speed limit. Therefore, it may be feasible to comply with the 80 km/h design
speed standard for horizontal stopping sight distance in the vicinity of the Macombs Dam
Bridge rather than the 100 km/h design speed for proposed conditions. At 80 km/h, the
minimum horizontal stopping sight distance would be 110 m compared to 145 m
according to the “standards of the day” design criteria. This would eliminate the two
locations in the southbound direction. Modifications to the center pier of the Macombs
Dam Bridge spans over the MDE may improve sight distance in the northbound
direction. In addition, the proposed improvements to the acceleration lane from Ramp G
should reduce current merging conflicts due to the current non-standard acceleration
length and limited sight distance between and mainline and entering ramp traffic in the
vicinity of the two southbound locations.

SOUTHBOUND E. 138™ STREET EXIT RAMP (TABLE I11-5M)

The southbound E. 138™ Street exit ramp structure will be designed to meet current
design standards; however, adjustments will be made to meet the current alignment of
Exterior Street and to avoid the existing two-story building occupied by Verizon (Block
2349 Lot 38) on the west side of the ramp (refer to Figure I11-5 for location of building).
This includes making localized changes on the approach to Exterior Street as follows: (1)
tapering the lane width from the standard 3.6 meters to 3.3 meters, and (2) reducing the
horizontal clearance on both sides of the ramp from the standard 2.0 meters on the right
side and 1.0 meters on the left side of the ramp to approximately 0.75 meters on both
sides of the ramp.

It is possible to improve or eliminate these non-standard features by demolishing the
existing two-story building, noted above. The cost to fully demolish the building is
estimated to be approximately $10,000,000. Additional street lighting in the area could
improve vertical stopping sight distance (sag curve) at the bottom of the proposed
southbound E. 138™ Street exit ramp. Additional warning/advisory signs installed on the
exit ramp also would alert motorists of upstream merging traffic from Exterior Street and
the approaching traffic signal at E. 138™ Street.

NORTHBOUND E. 138™ STREET ENTRANCE RAMP (TABLE 5N)

The existing non-standard left shoulder width and left horizontal clearance width at the
Northbound E. 138™ Street entrance ramp will be retained. Any improvement to the
ramps alignment would require ROW acquisition and modification of the existing local
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11.C.2.a.(2)

streets layout.

It is possible to improve or eliminate these non-standard features by demolishing the
existing three-story building on the east side of Exterior Street. The cost to fully meet
standard conditions is estimated to be approximately $20,000,000, this estimated cost
involves the reconstruction of the local streets, the 138" Street intersection, ROW
acquisition, the ramps’ retaining wall on the east side of the ramp, and demolishing of
existing three story building.

NORTHBOUND E. 149™ STREET EXIT RAMP (TABLE 50)

The existing non-standard left and right shoulders width and left and right horizontal
clearances width at the Northbound E. 149™ Street exit ramp structure will be retained.
The walled portion of this ramp, approximately 55m, was constructed as part of the
development of the Gateway Center at Bronx Terminal Market Project with non-standard
left and right shoulders width and left and right horizontal clearances width. The ramp
consists of a one lane exit opening to two lanes in the walled portion to the intersection.
Final width of the ramp is to match the width of the recently built section of this ramp.
Any improvement to the ramps alignment would require possible ROW acquisition and
modification of the 149" Street intersection and the surrounding local streets, and will
result in a reduction of the horizontal clearance with the Gateway Center.

The cost to fully meet standard conditions involves the reconstruction of the recently
built section of the ramp, the 149™ Street intersection, the surrounding local streets, and
possible ROW acquisition.

It is possible to improve or eliminate these non-standard features by reconstructing the
recently built at-grade portion of the ramp, and realigning the local streets. The cost to
fully meet standard conditions is estimated to be approximately $10,000,000, this
estimated cost involves the reconstruction of the local streets, the 149" Street
intersection, ROW acquisition, the at-grade portion of the ramp, and the ramps’ retaining
walls.

Non-Conforming Features: The existing and proposed conditions for the mainline

horizontal curves are shown in Table 111-6. The existing and proposed acceleration and
deceleration lane lengths are shown in Table I11-7.
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TABLE I11-5A

NON-STANDARD FEATURE JUSTIFICATION — 1

LANE WIDTH IN THE

VICINITY OF THE E. 138™ STREET INTERCHANGE (EXIT 3)
(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design
(in accordance with HDM 8M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
' in Project Limits
1. Description of Nonstandard Feature
Type of Feature: Lane Width in the vicinity of the E. 138" Street Interchange (Exit 3)
Location: Northbound: Station 20+000 through Station 20+200

Southbound: Station 20+000 through Station 20+200
(Refer to Proposed Roadway Plans in Appendix 3.)

Standard Value:

3.6m Design Speed: 100 km/h (62 mph)

Existing Value:

NB:3.156m-3.6 m

g o 1
SB:321m-35m Safe Operating Speed: 95 km/h™ (59 mph)

Proposed Value:

NB:3.15m-3.6 m

g 0 1
SB-3.21m-36m Safe Operating Speed: 95 km/h* (59 mph)

2. Accident Analysis

Current Accident Rate:

NB Direction: 5.51 acc/mvk (8.87 acc/mvm)
SB Direction: 3.51 acc/mvk (5.65 acc/mvm)
Both Directions: 4.54 acc/mvk (7.31 acc/mvm)

Statewide Rate (based on similar type highways): 1.41 acc/mvk (2.26 acc/mvm)?

Is the nonstandard feature a contributing factor? v Yes No

Anticipated Accident:
Rate / Severity / Cost

Approximately 40% of the reportable accidents were categorized as overtaking and
fixed-object collisions, which may be associated with such a deficient condition.
However, it is not fully apparent based on a review of the accident reports (Refer to
Appendix 2 for Accident History.) The anticipated accident rate is expected to be similar
to the current accident rate in the vicinity of the E. 138" Street.

The severity distribution in this section of the MDE consists of 25% non-fatal injury and
74% PDO (reportable and non-reportable) accidents. There were two fatal-injury
accidents (1%) in this section. For similar highway facilities, the distribution is typically
55% non-fatal injury and 44% PDO, with approximately 1% of the accidents being
fatal-injury®.

The average accident cost is approximately $37,000 per accident without improvements.
The average cost per accident for similar facilities is approximately $75,000°. The lower
value is primarily due to the higher number of property damage only accidents
(reportable and non-reportable) in this section of the MDE.
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TABLE I11-5A
NON-STANDARD FEATURE JUSTIFICATION — 1
LANE WIDTH IN THE VICINITY OF THE E. 138™ STREET INTERCHANGE (EXIT 3)
(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design
(in accordance with HDM 8§M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
' in Project Limits
3. Cost Estimates
Cost to Fully Meet Greater than $65,000,000
Standards: e L th
The cost to fully meet standard conditions in the vicinity of the E. 138™ Street
Interchange (Exit 3) involves the reconstruction of the E. 138" Street Bridge, retaining
walls, the surrounding local streets, the 138" Street intersection, ROW acquisition on
both sides of the MDE, and demolishing of existing 3 story building.
Cost(s) For Incremental Not Applicable
Improvements:
4. Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):
The widths of the travel lanes are being retained to meet the existing MDE section at the southern project limits. (Also,
refer to Item 3.) Within the project limits, the roadway surface, pavement markings, drainage and highway lighting in
the area will be improved.
5. Compatibility with Adjacent Segments & Future Plans:
The abutting section to the south between the Triborough Bridge/Bruckner Expressway Juncture (1-287) and E. 138"
Street (Sector 2) will be rehabilitated under a separate contract (PIN X720.31) with letting expected in 2016. However,
it is not progressing at the same pace as the E. 138" Street-Macombs Dam Bridge section (Sector 1) due to extensive
and significant reconstruction and environmental issues in the area, particularly in the vicinity of E. 138" Street/Grand
Concourse/Third Avenue/Lincoln Avenue. It is anticipated that Sector 2 would require a full environmental impact
statement and presently funding for this work has not been programmed in the State’s budget.
6. Other Factors (e.g., Social, Economic & Environmental):
Refer to Item 5.
7. Proposed Treatment (i.e., Recommendation):
None (Also, refer to Item 3.)
Notes:

1. Highway Capacity Manual, Transportation Research Board, Washington D.C., 2000, Chapter 23, Equation 23-1, Page 23-4.
Value compared to spot speeds recorded on the MDE near E. 149" Street.

2. Statewide Accident Rate obtained from Table Il, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-May
31, 2002, for urban, controlled-access, divided, six-lane highways.

3. Average Accident Costs/Severity Distribution for State Highways 2005, NYSDOT, for full access, urban, divided, six-lane
highways.
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TABLE I11-5B

NON-STANDARD FEATURE JUSTIFICATION — 2

LEFT SHOULDER WIDTHS IN THE VICINITY OF THE E. 138™ STREET INTERCHANGE (Ex1T 3)

(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design
(in accordance with HDM 8§M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
' in Project Limits
1. Description of Nonstandard Feature
Type of Feature: Left Shoulder Widths in the vicinity of the E. 138™ Street Interchange (Exit 3)
Location: Northbound: Station 20+000 through Station 20+200

Southbound: Station 20+000 through Station 20+200
(Refer to Proposed Roadway Plans in Appendix 3.)

Standard Value:

1.2m Design Speed: 100 km/h (62 mph)

Existing Value:

NB: 0.4 m (Average)

1
SB: 0.4 m (Average) 95 km/h™ (59 mph)

Safe Operating Speed:

Proposed Value:

NB:0.4m-12m

1
SB:0.4m-1.2m 95 km/h” (59 mph)

Safe Operating Speed:

2. Accident Analysis

Current Accident Rate:

NB Direction: 5.51 acc/mvk (8.87 acc/mvm)
SB Direction: 3.51 acc/mvk (5.65 acc/mvm)
Both Directions: 4.54 acc/mvk (7.31 acc/mvm)

Statewide Rate (based on similar type highways):

1.41 acc/mvk (2.26 acc/mvm)?

Is the nonstandard feature a contributing factor? v Yes No

Rate / Severity / Cost

Anticipated Accident:

Approximately 40% of the reportable accidents were categorized as overtaking and
fixed-object collisions, which may be associated with such a deficient condition.
However, it is not fully apparent based on a review of the accident reports (Refer to
Appendix 2 for Accident History.) The anticipated accident rate is expected to be similar
to the current accident rate in the vicinity of the E. 138" Street.

The severity distribution in this section of the MDE consists of 25% non-fatal injury and
74% PDO (reportable and non-reportable) accidents. There were two fatal-injury
accidents (1%) in this section. For similar highway facilities, the distribution is typically
55% non-fatal injury and 44% PDO, with approximately 1% of the accidents being
fatal-injury®.

The average accident cost is approximately $37,000 per accident without improvements.
The average cost per accident for similar facilities is approximately $75,000°. The lower
value is primarily due to the higher number of property damage only accidents
(reportable and non-reportable) in this section of the MDE.
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TABLE I11-5B
NON-STANDARD FEATURE JUSTIFICATION — 2

LEFT SHOULDER WIDTHS IN THE VICINITY OF THE E. 138™ STREET INTERCHANGE (Ex1T 3)

(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design
(in accordance with HDM 8§M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
' in Project Limits
3. Cost Estimates
Cost to Fully Meet Greater than $65,000,000
Standards:
The cost to fully meet standard conditions in the vicinity of the E. 138" Street
Interchange (Exit 3) involves the reconstruction of the E. 138" Street Bridge, retaining
walls, the surrounding local streets, the 138" Street intersection, ROW acquisition on
both sides of the MDE, and demolishing of existing 3 story building.
Cost(s) For Incremental Not Applicable
Improvements:
4. Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):
The widths of the left shoulders are being retained to meet the existing MDE section at the southern project limits.
(Also, refer to Item 3.) Within the project limits, the roadway surface, pavement markings, drainage and highway
lighting in the area will be improved.
5. Compatibility with Adjacent Segments & Future Plans:
The abutting section to the south between the Triborough Bridge/Bruckner Expressway Juncture (1-278) and E. 138"
Street (Sector 2) will be rehabilitated under a separate contract (PIN X720.31) with letting expected in 2016. However,
it is not progressing at the same pace as the E. 138" Street-Macombs Dam Bridge section (Sector 1) due to extensive
and significant reconstruction and environmental issues in the area, particularly in the vicinity of E. 138" Street/Grand
Concourse/Third Avenue/Lincoln Avenue. It is anticipated that Sector 2 would require a full environmental impact
statement and presently funding for this work has not been programmed in the State’s budget.
6. Other Factors (e.g., Social, Economic & Environmental):
‘ Refer to Item 5.
7. Proposed Treatment (i.e., Recommendation):
‘ None (Also, refer to Item 3.)
Notes:

1. Highway Capacity Manual, Transportation Research Board, Washington D.C., 2000, Chapter 23, Equation 23-1, Page 23-4.
Value compared to spot speeds recorded on the MDE near E. 149" Street.

2. Statewide Accident Rate obtained from Table I, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-May
31, 2002, for urban, controlled-access, divided, six-lane highways.

3. Average Accident Costs/Severity Distribution for State Highways. 2005, NYSDOT, for full access, urban, divided, six-lane
highways.

CH. Il - PG.32




September 28, 2009

DRAFT DESIGN REPORT PIN X720.30

TABLE I11-5C

NON-STANDARD FEATURE JUSTIFICATION — 3

RIGHT SHOULDER WIDTHS IN THE VICINITY OF THE E. 138™ STREET INTERCHANGE (Ex1T 3)

(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design
(in accordance with HDM 8M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
' in Project Limits
1. Description of Nonstandard Feature
Type of Feature: Right Shoulder Widths in the vicinity of the E. 138" Street Interchange (Exit 3)
Location: I Northbound: Station 20+000 through Station 20+100

Il.  Northbound Auxiliary Lane: Station 20+100 through Station 20+200
I1l.  Southbound: Station 20+000 through Station 20+160
(Refer to Proposed Roadway Plans in Appendix 3.)

I NB: 3.0 m (MIN.)

Standard Value: Il.  NB Auxiliary Ln: 1.8 m (MIN.) Design Speed: 100 km/h (62 mph)
Il.  SB:3.0m (MIN.)
. NB:0.2m-06m Safe Operating

Existing Value: Il.  NB Auxiliary Ln: 0.8-1.2m Speed: 95 km/h! (59 mph)
. SB:0.2m-3.0m ’

Proposed Value:

I NB: 0.2 m (MIN.)
Il.  NB Auxiliary Ln: 0.8 m-1.8m
. SB:0.2m-3.0m

Safe Operating

1
Speed: 95 km/h* (59 mph)

2. Accident Analysis

Current Accident Rate:

NB Direction: 5.51 acc/mvk (8.87 acc/mvm)
SB Direction: 3.51 acc/mvk (5.65 acc/mvm)
Both Directions: 4.54 acc/mvk (7.31 acc/mvm)

Statewide Rate (based on similar type highways):

1.41 acc/mvk (2.26 acc/mvm)?

Is the nonstandard feature a contributing factor? v Yes No

Anticipated Accident:
Rate / Severity / Cost

Approximately 40% of the reportable accidents were categorized as overtaking and
fixed-object collisions, which may be associated with such deficient conditions.
However, it is not fully apparent based on a review of the accident reports (Refer to
Appendix 2 for Accident History.) The anticipated accident rate is expected to be similar
to the current accident rate in the vicinity of the E. 138" Street.

The severity distribution in this section of the MDE consists of 25% non-fatal injury and
74% PDO (reportable and non-reportable) accidents. There were two fatal-injury
accidents (1%) in this section. For similar highway facilities, the distribution is typically
55% non-fatal injury and 44% PDO, with approximately 1% of the accidents being
fatal-injury®.

The average accident cost is approximately $37,000 per accident without improvements.
The average cost per accident for similar facilities is approximately $75,000°. The lower
value is primarily due to the higher number of property damage only accidents
(reportable and non-reportable) in this section of the MDE.
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TABLE I11-5C

NON-STANDARD FEATURE JUSTIFICATION — 3
RIGHT SHOULDER WIDTHS IN THE VICINITY OF THE E. 138™ STREET INTERCHANGE (EX1T 3)

(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design
(in accordance with HDM 8§M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)

Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)

% Trucks: 9.0% Terrain: Rolling

AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway

' in Project Limits
3. Cost Estimates

Standards:

Cost to Fully Meet

Greater than $65,000,000

The cost to fully meet standard conditions in the vicinity of the E. 138™ Street
Interchange (Exit 3) involves the reconstruction of the E. 138" Street Bridge, retaining
walls, the surrounding local streets, the 138" Street intersection, ROW acquisition on
both sides of the MDE, and demolishing of existing 3 story building.

Cost(s) For Incremental
Improvements:

Not Applicable

4. Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):

The widths of the right shoulders are being retained to meet the existing MDE section at the southern project limits.
(Also, refer to Item 3.) Within the project limits, the roadway surface, pavement markings, drainage and highway
lighting in the area will be improved.

5. Compatibility with Adjacent Segments & Future Plans:

The abutting section to the south between the Triborough Bridge/Bruckner Expressway Juncture (1-278) and E. 138"
Street (Sector 2) will be rehabilitated under a separate contract (PIN X720.31) with letting expected in 2016. However,
it is not progressing at the same pace as the E. 138" Street-Macombs Dam Bridge section (Sector 1) due to extensive
and significant reconstruction and environmental issues in the area, particularly in the vicinity of E. 138" Street/Grand
Concourse/Third Avenue/Lincoln Avenue. It is anticipated that Sector 2 would require a full environmental impact
statement and presently funding for this work has not been programmed in the State’s budget.

6. Other Factors (e.g., Social, Economic & Environmental):

Refer to Item 5.

7. Proposed Treatment (i.e., Recommendation):

None (Also, refer to Item 3.)

Notes:

1. Highway Capacity Manual, Transportation Research Board, Washington D.C., 2000, Chapter 23, Equation 23-1, Page 23-4.
Value compared to spot speeds recorded on the MDE near E. 149" Street.

2. Statewide Accident Rate obtained from Table I, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-May
31, 2002, for urban, controlled-access, divided, six-lane highways.

3. Average Accident Costs/Severity Distribution for State Highways 2005, NYSDOT, for full access, urban, divided, six-lane

highways.
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TABLE I11-5D

NON-STANDARD FEATURE JUSTIFICATION —4

(RIGHT SHOULDER WIDTH IN THE VICINITY OF MACOMBS DAM BRIDGE)

(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design
(in accordance with HDM 8§M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
’ in Project Limits
1. Description of Nonstandard Feature
Type of Feature: Right Shoulder Width in the vicinity of Macombs Dam Bridge
Northbound: Station 21+560 through Station 21+580
Location: Southbound: Station 21+410 through Station 21+580
(Refer to Proposed Roadway Plans in Appendix 3.)
Standard Value: 3.0 m (Minimum) Design Speed: 100 km/h (62 mph)

Existing Value:

0.2m-3.0m, NB

1
02 m-25m,SB 95 km/h™ (59 mph)

Safe Operating Speed:

Proposed Value:

1.9m-3.0m, NB

1
13m-29m,SB 95 km/h” (59 mph)

Safe Operating Speed:

2. Accident Analysis

Current Accident Rate:

NB: 4.30 acc/mvk (6.92 acc/mvm)
SB: 2.81 acc/mvk (4.52 acc/mvm)

Statewide Rate (based on similar type highways):

1.41 acc/mvk (2.26 acc/mvm)?

Is the nonstandard feature a contributing factor? v Yes No

Anticipated Accident:
Rate / Severity / Cost

The anticipated accident rate should be similar to the existing rate. Compared to the
existing value, the proposed right shoulder widths will be improved. Approximately
45% of the reportable accidents were categorized as overtaking and fixed-object
collision, which may be associated with such deficient condition. However, it is not
fully apparent based on a review of the accident reports. (Refer to Appendix 2 for
Accident History.)

The severity distribution in this section of the MDE consists of approximately 80% PDO
(reportable and non-reportable) and 20% non-fatal injury accidents. There were no fatal-
injury accidents.

The average accident cost is approximately $30,000 per accident without improvements.
The average cost per accident for similar facilities is approximately $75,000°. The lower
value is primarily due to the higher number of property damage only accidents
(reportable and non-reportable) in this section of the MDE.
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September 28, 2009 DRAFT DESIGN REPORT PIN X720.30

TABLE I11-5D
NON-STANDARD FEATURE JUSTIFICATION — 4
(RIGHT SHOULDER WIDTH IN THE VICINITY OF MACOMBS DAM BRIDGE)
(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design
(in accordance with HDM 8§M2.7)

PIN:

X720.30 NHS (Y/N): Y (Exempt)

Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate

Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate

(AASHTO Class)

% Trucks: 9.0% Terrain: Rolling

AADT:

Non-Qualifying Highway

Truck Access Route:
106,500 (2006) in Project Limits

3.

Cost Estimates

Greater than $75,000,000

Cost to Fully Meet The co§t includes_ imp_roving all the non-standa_rd features retaine_d in this section_ of the
Standards: !\/IDE (i.e., stopping S|gr_1t distance, superele_va_tlon, and left and right shoulder widths). It
involves the reconstruction of the MDE mainline and southbound ramps and the
Macombs Dam Bridge spans over the MDE.

Cost(s) For Incremental Not Applicable
Improvements:

Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):

None - The proposed right shoulder widths are being tapered to meet the existing shoulders on the MDE in the vicinity
of the Macombs Dam Bridge at the northern project limit (refer to Iltems 5, 6 and 7).

Compatibility with Adjacent Segments & Future Plans:

The abutting section to the north between Macombs Dam Bridge and Highbridge Interchange will be rehabilitated under
a separate contract (PIN X720.32), with letting expected in 2017. However, the State does not have plans to rehabilitate
the MDE in the vicinity of the Macombs Dam Bridge.

Other Factors (e.g., Social, Economic & Environmental):

The Macombs Dam Bridge was designated a NYC landmark in 1992. (Refer to text for list of desighated components.)
Any modifications would require additional approvals and coordination with NYC Landmarks Preservation
Commission. The cost to correct the non-standard features on the MDE in the vicinity of the Macombs Dam Bridge
would not be cost—effective (refer to Item 3). In addition, the Macombs Dam Bridge and approach roadways and MDE
ramps were recently reconstructed by NYCDOT at a cost of approximately $145,000,000.

Proposed Treatment (i.e., Recommendation):

The right shoulder widths are being improved as noted in Item 1; however, the proposed values will not meet standard
values at the northern project limit. The proposed right shoulders are being tapered to meet the abutting MDE segment
at the northern project limits. Under PIN X720.32, the State has no plans to rehabilitate the MDE in the vicinity of the
Macombs Dam Bridge. It should be noted that the rehabilitated MDE Viaduct will provide standard right shoulder
widths to Station 21+560 in the northbound direction and Station 21+410 in the southbound direction.

Notes:

Safe operating speed associated with stopping sight distance.

Statewide Accident Rate obtained from Table I, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-
May 31, 2002, for urban, controlled-access, divided, six-lane highways.

Average Accident Costs/Severity Distribution for State Highways 2005, NYSDOT, for full access, urban, divided, six-
lane highways.
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DRAFT DESIGN REPORT PIN X720.30

TABLE I11-5E

NON-STANDARD FEATURE JUSTIFICATION —5

HORIZONTAL CURVATURE (RADIUS = 377 METERS AT E = 5.0%) IN THE VICINITY
OF THE E. 138™ STREET INTERCHANGE (EXIT 3) (IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design - (in accordance with HDM §M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
' in Project Limits
1. Description of Nonstandard Feature
Tvpe of Feature: Horizontal Curvature (Radius = 377 m at e = 5%) (Curve C1) in the vicinity of
yp ’ the E. 138" Street Interchange (Exit 3)
. NB & SB: Station 20+042 through Station 20+187
Location:

(Refer to Proposed Roadway Plans in Appendix 3.)

Standard Value “: 385 m MIN. at e = 6.0% Design Speed: 100 km/h (62 mph)
Existing Value: R =350 mate=>5.0% Safe Operating Speed: 91 km/h! (55 mph)
Proposed Value: R=377mate=5.0% Safe Operating Speed: 95 km/h! (55 mph)

2. Accident Analysis

Current Accident Rate:

NB Direction: 5.51 acc/mvk (8.87 acc/mvm)
SB Direction: 3.51 acc/mvk (5.65 acc/mvm)
Both Directions: 4.54 acc/mvk (7.31 acc/mvm)

Statewide Rate (based on similar type highways):

1.41 acc/mvk (2.26 acc/mvm)?

Is the nonstandard feature a contributing factor? v Yes No

Anticipated Accident:
Rate / Severity / Cost

Approximately 95% of the reportable accidents were categorized as rear-end, overtaking
and fixed-object collisions, which may be associated with such a deficient condition.
However, it is not fully apparent based on a review of the accident reports (Refer to
Appendix 2 for Accident History.) The anticipated accident rate is expected to be similar
or greater than the current accident rate in the vicinity of the E. 138" Street.

The severity distribution in this section of the MDE consists of 25% non-fatal injury and
74% PDO (reportable and non-reportable) accidents. There were two fatal-injury
accidents (1%) in this section. For similar highway facilities, the distribution is typically
55% non-fatal injury and 44% PDO, with approximately 1% of the accidents being
fatal-injury®.

The average accident cost is approximately $37,000 per accident without improvements.
The average cost per accident for similar facilities is approximately $75,000°. The lower
value is primarily due to the higher number of property damage only accidents
(reportable and non-reportable) in this section of the MDE.
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TABLE I11-5E
NON-STANDARD FEATURE JUSTIFICATION — 5
HORIZONTAL CURVATURE (RADIUS = 377 METERS AT E = 5.0%) IN THE VICINITY
OF THE E. 138™ STREET INTERCHANGE (EXIT 3) (IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design - (in accordance with HDM 8§M2.7)

PIN:

X720.30 NHS (Y/N): Y (Exempt)

Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate

Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate

(AASHTO Class)

% Trucks: 9.0% Terrain: Rolling

AADT:

Non-Qualifying Highway

Truck Access Route:
106,500 (2006) in Project Limits

3.

Cost Estimates

Cost to Fully Meet Greater than $65,000,000
Standards:

The cost to fully meet standard conditions in the vicinity of the E. 138" Street
Interchange (Exit 3) involves the reconstruction of the E. 138™ Street Bridge, retaining
walls, the surrounding local streets, the 138™ Street intersection, ROW acquisition on
both sides of the MDE, and demolishing of existing 3 story building.

Cost(s) For Incremental Not Applicable
Improvements:

Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):

The existing horizontal curve with the radius of 350 meters is being improved to 377 m radius; meeting design value of
385 m was not possible due to meeting existing MDE section at the southern project limits. (Also, refer to Item 3.) The
appropriate traffic warning signs, approaching this section of the MDE in both the northbound and southbound
directions, should be considered for additional safety measures. Within the project limits, the roadway surface,
pavement markings, drainage and highway lighting in the area will be improved.

Compatibility with Adjacent Segments & Future Plans:

The abutting section to the south between the Triborough Bridge/Bruckner Expressway Juncture (1-278) and E. 138"
Street (Sector 2) will be rehabilitated under a separate contract (PIN X720.31) with letting expected in 2016. However,
it is not progressing at the same pace as the E. 138" Street-Macombs Dam Bridge section (Sector 1) due to extensive
and significant reconstruction and environmental issues in the area, particularly in the vicinity of E. 138" Street/Grand
Concourse/Third Avenue/Lincoln Avenue. It is anticipated that Sector 2 would require a full environmental impact
statement and presently funding for this work has not been programmed in the State’s budget.

Other Factors (e.g., Social, Economic & Environmental):

Refer to Item 5.

Proposed Treatment (i.e., Recommendation):

Advanced combination curve/advisory speed (40 or 45 mph) warning signs will be added; the
speed limit on the advisory speed warning sign will be analyzed and discussed with the NYSDOT
and the NYCDOT during the final design.

Notes:

1. Safe operating speed associated with stopping sight distance.

2. Statewide Accident Rate obtained from Table I, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-May
31, 2002, for urban, controlled-access, divided, six-lane highways.

3. Average Accident Costs/Severity Distribution for State Highways 2005, NYSDOT, for full access, urban, divided, six-lane
highways.

4. Value represents standards of the day as per Section M7.6.3 (Exhibit M7-10) of the NYSDOT Highway Design Manual.
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DRAFT DESIGN REPORT PIN X720.30

TABLE I11-5F

NON-STANDARD FEATURE JUSTIFICATION — 6

SUPERELEVATION (RADIUS = 377 METERS) IN THE VICINITY OF

THE E. 138™ STREET INTERCHANGE (EXIT 3)

(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design - (in accordance with HDM 8§M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)

Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)

% Trucks: 9.0% Terrain: Rolling

AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway

' in Project Limits
1. Description of Nonstandard Feature

Type of Feature:

Superelevation (Radius = 377 m at e = 5%) (Curve C1) in the vicinity of
the E. 138" Street Interchange (Exit 3)

Location:

NB & SB: Station 20+042 through Station 20+187
(Refer to Proposed Roadway Plans in Appendix 3.)

Standard Value ©: e=6.0% Design Speed: 100 km/h (62 mph)
Existing Value: e=5.0% Safe Operating Speed: 88 km/h' (55 mph)
Proposed Value: e =5.0% Safe Operating Speed: 88 km/h* (55 mph)

2.

Accident Analysis

Current Accident Rate:

NB Direction: 5.51 acc/mvk (8.87 acc/mvm)
SB Direction: 3.51 acc/mvk (5.65 acc/mvm)
Both Directions: 4.54 acc/mvk (7.31 acc/mvm)

Statewide Rate (based on similar type highways):

1.41 acc/mvk (2.26 acc/mvm)?

Is the nonstandard feature a contributing factor? v Yes No

Anticipated Accident:
Rate / Severity / Cost

The existing superelevation in this section of the MDE will be retained. Approximately
40% of the reportable accidents were categorized as overtaking and fixed-object
collisions, which may be associated with such a deficient condition. However, it is not
fully apparent based on a review of the accident reports. (Refer to Appendix 2 for
Accident History.) The anticipated accident rate is expected to be lower or similar to the
current accident rate in the vicinity of the E. 138" Street.

The severity distribution in this section of the MDE consists of 25% non-fatal injury and
74% PDO (reportable and non-reportable) accidents. There were two fatal-injury
accidents (1%) in this section. For similar highway facilities, the distribution is typically
55% non-fatal injury and 44% PDO, with approximately 1% of the accidents being
fatal-injury®.

The average accident cost is approximately $37,000 per accident without improvements.
The average cost per accident for similar facilities is approximately $75,000°. The lower
value is primarily due to the higher number of property damage only accidents
(reportable and non-reportable) in this section of the MDE.
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TABLE I11-5F
NON-STANDARD FEATURE JUSTIFICATION — 6
SUPERELEVATION (RADIUS = 377 METERS) IN THE VICINITY OF
THE E. 138™ STREET INTERCHANGE (EXIT 3)
(IN ACCORDANCE WITH HDM §82.8.3)

Main Line Design - (in accordance with HDM 8§M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
' in Project Limits
3. Cost Estimates
Cost to Fully Meet Greater than $65,000,000
Standards:
The cost to fully meet standard conditions in the vicinity of the E. 138" Street
Interchange (Exit 3) involves the reconstruction of the E. 138™ Street Bridge, retaining
walls, the surrounding local streets, the 138" Street intersection, ROW acquisition on
both sides of the MDE, and demolishing of existing 3 story building.
Cost(s) For Incremental Not Applicable
Improvements:

4. Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):

The superelevation is being retained to meet the existing MDE section at the southern project limits. (Also, refer to Item
3.) Within the project limits, the roadway surface, pavement markings, drainage and highway lighting in the area will be
improved.

5. Compatibility with Adjacent Segments & Future Plans:

The abutting section to the south between the Triborough Bridge/Bruckner Expressway Juncture (1-287) and E. 138"
Street (Sector 2) will be rehabilitated under a separate contract (PIN X720.31) with letting expected in 2016. However,
it is not progressing at the same pace as the E. 138" Street-Macombs Dam Bridge section (Sector 1) due to extensive
and significant reconstruction and environmental issues in the area, particularly in the vicinity of E. 138" Street/Grand
Concourse/Third Avenue/Lincoln Avenue. It is anticipated that Sector 2 would require a full environmental impact
statement and presently funding for this work has not been programmed in the State’s budget.

6. Ot

her Factors (e.g., Social, Economic & Environmental):

Refer to Item 5.

7. Proposed Treatment (i.e., Recommendation):

Advanced combination curve/advisory speed (40 or 45 mph) warning signs will be added; the
speed limit on the advisory speed warning sign will be analyzed and discussed with the NYSDOT
and the NYCDOT during the final design.

Notes:

1. Safe operating speed associated with stopping sight distance.

2. Statewide Accident Rate obtained from Table I, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-May
31, 2002, for urban, controlled-access, divided, six-lane highways.

3. Average Accident Costs/Severity Distribution for State Highways 2005, NYSDOT, for full access, urban, divided, six-lane
highways.
4. Value represents standards of the day as per Section M7.6.3 (Exhibit M7-10) of the NYSDOT Highway Design Manual.
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TABLE I11-5G
NON-STANDARD FEATURE JUSTIFICATION —7

SUPERELEVATION (RADIUS = 600 M AND 650 M)

IN THE VICINITY OF 149™ STREET NB EXIT RAMP - (IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design - (in accordance with HDM §M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)

Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)

% Trucks: 9.0% Terrain: Rolling

AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway

in Project Limits

1. Description of Nonstandard Feature

Superelevation (Radius = 600 m and 650 m at e = 3.9% and 3.8%) (Curves C2 and

Type of Feature: C3)
in the vicinity of 149" Street NB exit ramp
NB & SB: Station 20+242 through Station 20+416 and Station 20+515 through Station
Location: 20+655.
(Refer to Proposed Roadway Plans in Appendix 3.)
e=3.9% (R=600m
Standard Value ©: o ( ) Design Speed: 100 km/h (62 mph)
e =3.8% (R =650 m)
e=28% (R=415m
Existing Value: b ( ) Safe Operating Speed: 80 km/h! (50 mph)
e= 3.5% (R=415 m)
e=2.8% (R=600m
Proposed Value: o ( ) Safe Operating Speed: 80 km/h! (50 mph)
e =3.5% (R =650 m)

2. Accident Analysis

Current Accident Rate:

NB Direction: 5.51 acc/mvk (8.87 acc/mvm)
SB Direction: 3.51 acc/mvk (5.65 acc/mvm)
Both Directions: 4.54 acc/mvk (7.31 acc/mvm)

Statewide Rate (based on similar type highways):

1.41 acc/mvk (2.26 acc/mvm)?

Is the nonstandard feature a contributing factor?

v

Yes No

Anticipated Accident:
Rate / Severity / Cost

The existing superelevation in this section of the MDE will be retained. Approximately
40% of the reportable accidents were categorized as overtaking and fixed-object collisions,
which may be associated with such a deficient condition. However, it is not fully apparent
based on a review of the accident reports. (Refer to Appendix 2 for Accident History.) The
anticipated accident rate is expected to be lower or similar to the current accident rate since
the radius of curvature is increased and the existing superelevation rate is retained

The severity distribution in this section of the MDE consists of 25% non-fatal injury and
74% PDO (reportable and non-reportable) accidents. There were two fatal-injury accidents
(1%) in this section. For similar highway facilities, the distribution is typically 55% non-
fatal injury and 44% PDO, with approximately 1% of the accidents being fatal-injury®.

The average accident cost is approximately $37,000 per accident without improvements.
The average cost per accident for similar facilities is approximately $75,000°. The lower
value is primarily due to the higher number of property damage only accidents (reportable
and non-reportable) in this section of the MDE.

CH. Il -PG.41




September 28, 2009 DRAFT DESIGN REPORT PIN X720.30

TABLE I11-5G
NON-STANDARD FEATURE JUSTIFICATION — 7
SUPERELEVATION (RADIUS = 600 M AND 650 M)
IN THE VICINITY OF 149™ STREET NB EXIT RAMP - (IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design - (in accordance with HDM §M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)

Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)

% Trucks: 9.0% Terrain: Rolling

AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway

' in Project Limits

3. Cost Estimates

Cost to Fully Meet About $12,000,000

Standards: The standard superelevation rate for curves of these radii for design speed of 100 km/hr is
3.9% and 3.8% per the Highway Design Manual. In order to meet the superelevation design
criteria and a max haunch of 200 mm (8”), as defined by the NYSDOT, approximately 200
stringers would have to be replaced with an approximate cost of $30 million. To minimize
costs, a minimum 2% superelevation rate is recommended (the actual superelevation rate
will be determined during the final design). This non-standard superelevation would require
the replacement of approximately 110 stringers at an approximate cost of $18 million, or a
saving of $12 million when compared with the standard condition.

Cost(s) For Incremental Not Applicable
Improvements:

4. Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):

While short of the standard, the proposed rates combined with the improved horizontal curvature is an improvement
verses the existing condition.

5. Compatibility with Adjacent Segments & Future Plans:

The abutting section to the south between the Triborough Bridge/Bruckner Expressway Juncture (1-287) and E. 138"
Street (Sector 2) will be rehabilitated under a separate contract (PIN X720.31) with letting expected in 2016. However,
it is not progressing at the same pace as the E. 138" Street-Macombs Dam Bridge section (Sector 1) due to extensive
and significant reconstruction and environmental issues in the area, particularly in the vicinity of E. 138" Street/Grand
Concourse/Third Avenue/Lincoln Avenue. It is anticipated that Sector 2 would require a full environmental impact
statement and presently funding for this work has not been programmed in the State’s budget.

6. Other Factors (e.g., Social, Economic & Environmental):

Refer to Item 5.

7. Proposed Treatment (i.e., Recommendation):

None (Also, refer to Item 3.)

Notes:
1. Safe operating speed associated with stopping sight distance.

2. Statewide Accident Rate obtained from Table I, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-May
31, 2002, for urban, controlled-access, divided, six-lane highways.

3. Average Accident Costs/Severity Distribution for State Highways 2005, NYSDOT, for full access, urban, divided, six-lane
highways.
4. Value represents standards of the day as per Section M7.6.3 (Exhibit M7-10) of the NYSDOT Highway Design Manual.
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DRAFT DESIGN REPORT PIN X720.30

TABLE I11-5H

NON-STANDARD FEATURE JUSTIFICATION — 8

SUPERELEVATION (RADIUS = 600 M) IN THE VICINITY OF MACOMBS DAM BRIDGE

(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design - (in accordance with HDM §M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
' in Project Limits
1. Description of Nonstandard Feature
Type of Feature: Superelevation in the vicinity of Macombs Dam Bridge (Radius = 600 m) (Curve C5)
. Station 21+263 through Station 21+372 (Northbound and Southbound)
Location:

(Refer to Proposed Roadway Plans in Appendix 3.)

Standard Value ©: 3.9% Design Speed: 100 km/h (62 mph)
Existing Value: 2.3% Safe Operating Speed: 78 km/h' (49 mph)
Proposed Value: 2.3% Safe Operating Speed: 78 km/h' (49 mph)

2. Accident Analysis

Current Accident Rate:

NB: 4.30 acc/mvk (6.92 acc/mvm)
SB: 2.81 acc/mvk (4.52 acc/mvm)

Statewide Rate (based on similar type highways):

1.41 acc/mvk (2.26 acc/mvm)?

Is the nonstandard feature a contributing factor? v Yes No

Anticipated Accident:
Rate / Severity / Cost

The anticipated accident rate should be similar to the existing rate. The existing
superelevation will be retained. Approximately 45% of the reportable accidents were
categorized as overtaking and fixed-object collision, which may be associated with such
deficient condition. However, it is not fully apparent based on a review of the accident
reports. (Refer to Appendix 2 for Accident History.)

The severity distribution in this section of the MDE consists of approximately 80% PDO
(reportable and non-reportable) and 20% non-fatal injury accidents. There were no fatal-
injury accidents.

The average accident cost is approximately $30,000 per accident without improvements.
The average cost per accident for similar facilities is approximately $75,000°. The lower
value is primarily due to the higher number of property damage only accidents
(reportable and non-reportable) in this section of the MDE.

3 Cost Estimates

Cost to Fully Meet
Standards:

About $10,000,000

The cost to meet the standard superelevation at this horizontal curve involves the
replacement of existing stringers and placing them at higher elevations or adding
additional (T) sections on top of the existing stringer to meet the elevations.
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TABLE I11-5H
NON-STANDARD FEATURE JUSTIFICATION — 8
SUPERELEVATION (RADIUS = 600 M) IN THE VICINITY OF MACOMBS DAM BRIDGE
(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design - (in accordance with HDM §M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
' in Project Limits
Cost(s) For Incremental Not Applicable
Improvements:
4. Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):
None — The safe operating speed was determined to be consistent with the 85" percentile speed noted below.
Recent spot speeds conducted in the northern section of the MDE (southbound direction only) indicated that the 85
percentile speed is close to the posted speed limit of 50 mph (80 km/h). The 85" percentile speed was determined to be
47.7 mph (76.8 km/h). (Refer to Appendix 1 for spot speed results.)
5. Compatibility with Adjacent Segments & Future Plans:
The existing superelevation at the north and south ends of the project is nonstandard and it will be retained, meeting the
standard superelevation at both ends of the project requires either lowering the MDE to maintain the standard vertical
clearance or adding additional pavement which reduce the vertical clearance below the minimum design standard.
6. Other Factors (e.g., Social, Economic & Environmental):
None
7. Proposed Treatment (i.e., Recommendation):
At this early stage of the project, the 2.3% superelevation (R = 600 m) will be retained in the northern section of the
project limits. During subsequent detailed design, it will be determined if a superelevation rate closer to 3.9 percent can
be achieved.
The safe operating speed was determined to be consistent with the design speed and the 85™ percentile speed.
Notes:

1. Safe operating speed associated with stopping sight distance. (Refer to text for additional discussion.)

2. Statewide Accident Rate obtained from Table I, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-May
31, 2002, for urban, controlled-access, divided six-lane highways.

3. Average Accident Costs/Severity Distribution for State Highways 2005, NYSDOT, for full access, urban, divided six-lane
highways.

4. Value represents design criteria for bridge structures in urban areas as per Section 2.7.3 of the NYSDOT Bridge Manual.
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TABLE I11-51

NON-STANDARD FEATURE JUSTIFICATION -9

SUPERELEVATION (RADIUS =480 M) IN THE VICINITY OF MACOMBS DAM BRIDGE

(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design - (in accordance with HDM 8§M2.7)

PIN:

X720.30

NHS (Y/N): Y (Exempt)

Route No. & Name:

1-87 Major Deegan Expressway

Functional Class: Urban Principal Arterial Interstate

Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route; | Non-Qualifying Highway
' in Project Limits
1. Description of Nonstandard Feature

Type of Feature:

Superelevation in the vicinity of Macombs Dam Bridge (Radius = 480 m) (Curve C6)

Location:

Station 21+418 through Station 21+587 (Northbound and Southbound)
(Refer to Proposed Roadway Plans in Appendix 3.)

Standard Value ©: 5.9% Design Speed: 100 km/h (62 mph)
Existing Value: 2.5% Safe Operating Speed: 78 km/h' (49 mph)
Proposed Value: 2.5% Safe Operating Speed: 78 km/h* (49 mph)

Accident Analysis

Current Accident Rate:

NB: 4.30 acc/mvk (6.92 acc/mvm)
SB: 2.81 acc/mvk (4.52 acc/mvm)

Statewide Rate (based on similar type highways):

1.41 acc/mvk (2.26 acc/mvm)?

Is the nonstandard feature a contributing factor? v Yes No

Anticipated Accident:
Rate / Severity / Cost

The anticipated accident rate should be similar to the existing rate. The existing
superelevation will be retained. Approximately 45% of the reportable accidents were
categorized as overtaking and fixed-object collision, which may be associated with such
deficient condition. However, it is not fully apparent based on a review of the accident
reports. (Refer to Appendix 2 for Accident History.)

The severity distribution in this section of the MDE consists of approximately 80% PDO
(reportable and non-reportable) and 20% non-fatal injury accidents. There were no fatal-
injury accidents.

The average accident cost is approximately $30,000 per accident without improvements.
The average cost per accident for similar facilities is approximately $75,000°. The lower
value is primarily due to the higher number of property damage only accidents
(reportable and non-reportable) in this section of the MDE.
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September 28, 2009 DRAFT DESIGN REPORT PIN X720.30

TABLE I11-51
NON-STANDARD FEATURE JUSTIFICATION — 9
SUPERELEVATION (RADIUS = 480 M) IN THE VICINITY OF MACOMBS DAM BRIDGE
(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design - (in accordance with HDM §M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
' in Project Limits
3. Cost Estimates
About $12,000,000
About one third of this curve is located on the bridge and two thirds located at the at
Cost to Fully Meet grade portion The cost to meet the standard superelevation at this horizontal curve
Standards: involves the replacement of existing stringers and placing them at higher elevations or
adding additional (T) sections on top of the existing stringer and lowering the MDE
below the Macombs Dam Bridge to maintain the minimum vertical clearance below the
bridge.
Cost(s) For Incremental Not Applicable
Improvements:
4. Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):
None — The safe operating speed was determined to be consistent with the 85" percentile speed noted below.
Recent spot speeds conducted in the northern section of the MDE (southbound direction only) indicated that the 85
percentile speed is close to the posted speed limit of 50 mph (80 km/h). The 85™ percentile speed was determined to be
47.7 mph (76.8 km/h). (Refer to Appendix 1 for spot speed results.)
5. Compatibility with Adjacent Segments & Future Plans:
The existing superelevation at the north and south ends of the project is nonstandard and it will be retained, meeting the
standard superelevation at both ends of the project requires either lowering the MDE to maintain the standard vertical
clearance or adding additional pavement which reduce the vertical clearance below the minimum design standard.
6. Other Factors (e.g., Social, Economic & Environmental):
None
7. Proposed Treatment (i.e., Recommendation):
At this early stage of the project, the superelevation (R = 480 m) will be retained in the northern section of the project
limits as any incremental increase in superelevation for this curve will reduce the existing vertical clearance on the
MDE under the Macombs Dam Bridge.
The safe operating speed was determined to be consistent with the design speed and the 85" percentile speed.
Notes:
1. Safe operating speed associated with stopping sight distance.
2. Statewide Accident Rate obtained from Table Il, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-May
31, 2002, for urban, controlled-access, divided six-lane highways.
3. Average Accident Costs/Severity Distribution for State Highways 2005, NYSDOT, for full access, urban, divided six-lane
highways.
4. Value represents design criteria for interstate highways in urban areas as per Section M2.7.1.1.G of the NYSDOT Highway

Design Manual.
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DRAFT DESIGN REPORT

PIN X720.30

TABLE I11-5J

NON-STANDARD FEATURE JUSTIFICATION — 10
HORIZONTAL STOPPING SIGHT DISTANCE IN THE VICINITY OF THE E. 138™ STREET INTERCHANGE

(EXIT 3)

(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design
(in accordance with HDM 8M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
! in Project Limits
1. Description of Nonstandard Feature
. Horizontal Stopping Sight Distance in the vicinity of
L e the E. 138" Street Interchange (Exit 3)
Location: NB Left Lane 1: Sta. 20+000 through Sta. 20+140, Min. SSD =79 m

NB Left Lane 2:

SB Right Lane:

SB Left Lane:

SB Auxiliary Lane to
E. 138" St. Ramp:

Sta. 20+460 through Sta. 20+570, Min. SSD =125 m
Sta. 20+080 through Sta. 20+260, Min. SSD =78 m
Sta. 20+320 through Sta. 20+470, Min. SSD =120 m

Sta. 20+610 through Sta. 20+710, Min. SSD =125 m

(Refer to Proposed Roadway Plans in Appendix 3.)

Standard Value

145 m at-grade
154 m at 3.66% downgrade
136 m at 3.66% upgrade

Design Speed:

100 km/h (62 mph)

Existing Value:

NB LL1: 79 m (Minimum)
NB LL2: 87 m (Minimum)
SB RL: 70 m (Minimum)
SB LL: 89 m (Minimum)
SB Auxiliary Lane

to E. 138" St. Ramp: N/A

Safe Operating
Speed:

NB LL1: 70 km/h* (44 mph)
NB LL2: 75 km/h* (47 mph)
SB RL: 65 km/h* (41 mph)
SB LL: 77 km/h' (48 mph)
SB Auxiliary Lane

to E. 138" St. Ramp: N/A

Proposed Value:

NB LL: 79 m (Minimum)

NB LL: 125 m (Minimum)

SB RL: 78 m (Minimum)

SB LL: 120 m (Minimum)

SB Auxiliary Lane

to E. 138" St. Ramp: 125 m (Min.)

Safe Operating
Speed:

NB LL1: 70 km/h* (44 mph)
NB LL2: 90 km/h* (55 mph)
SB RL: 65 km/h* (44 mph)
SB LL: 90 km/h! (55 mph)
SB Aucxiliary Lane to E. 138"
St. Ramp: 90 km/h* (55 mph)

2. Accident Analysis

Current Accident Rate:

NB Direction: 5.51 acc/mvk (8.87 acc/mvm)
SB Direction: 3.51 acc/mvk (5.65 acc/mvm)
Both Directions: 4.54 acc/mvk (7.31 acc/mvm)

Statewide Rate (based on similar type highways):

1.41 acc/mvk (2.26 acc/mvm)?
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DRAFT DESIGN REPORT PIN X720.30

NON

TABLE I11-5J
-STANDARD FEATURE JUSTIFICATION — 10

HORIZONTAL STOPPING SIGHT DISTANCE IN THE VICINITY OF THE E. 138™ STREET INTERCHANGE

(EXIT 3)
(IN ACCORDANCE WITH HDM §82.8.3)

Main Line Design
(in accordance with HDM 8M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)

Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)

% Trucks: 9.0% Terrain: Rolling

AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway

in Project Limits

Is the nonstandard feature a contributing factor?

v

Yes No

Anticipated Accident:
Rate / Severity / Cost

The existing non-standard horizontal stopping sight distances in this section of the MDE
will be retained. A review of the accident history indicates that the non-standard
horizontal stopping sight distances in the southern section of the MDE may be one
contributing factor, in addition to recurring traffic congestion on the MDE. Over 50% of
the reportable accidents were categorized as rear-end collisions in this section. (Refer to
Appendix 2 for Accident History.) The anticipated accident rate is expected to be similar
to the current accident rate in this section of the MDE.

The severity distribution in this section of the MDE consists of 25% non-fatal injury and
74% PDO (reportable and non-reportable) accidents. There were two fatal-injury
accidents (1%) in this section. For similar highway facilities, the distribution is typically
55% non-fatal injury and 44% PDO, with approximately 1% of the accidents being
fatal-injury®.

The average accident cost is approximately $37,000 per accident without improvements.
The average cost per accident for similar facilities is approximately $75,000°. The lower
value is primarily due to the higher number of property damage only accidents
(reportable and non-reportable) in this section of the MDE.

3. Cost Estimates
Cost to Fully Meet Greater than $100,000,000
Standards: e - th
The cost to fully meet standard conditions in the vicinity of the E. 138™ Street
Interchange (Exit 3) involves the reconstruction of the E. 138™ Street Bridge, retaining
walls, the surrounding local streets, the 138" Street intersection, ROW acquisition on
both sides of the MDE, and demolishing of existing 3 story building and the twelve-
story Gateway Building (Block 2349 Lot 90).
Cost(s) For Incremental Not Applicable
Improvements:
4. Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):

The existing non-standard horiz
traffic warning signs, approachi

improved.

ontal stopping sight distances are being retained. (Also, refer to Item 3.) The appropriate
ng these sections of the MDE, should be considered for additional safety measures.

Within the project limits, the roadway surface, pavement markings, drainage and highway lighting in the area will be
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DRAFT DESIGN REPORT

PIN X720.30

TABLE I11-5J

NON-STANDARD FEATURE JUSTIFICATION — 10
HORIZONTAL STOPPING SIGHT DISTANCE IN THE VICINITY OF THE E. 138™ STREET INTERCHANGE

(EXIT 3)

(IN ACCORDANCE WITH HDM §82.8.3)

Main Line Design
(in accordance with HDM 8M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)

Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)

% Trucks: 9.0% Terrain: Rolling

AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway

' in Project Limits
5. Compatibility with Adjacent Segments & Future Plans:

The abutting section to the south between the Triborough Bridge/Bruckner Expressway Juncture (1-278) and E. 138"
Street (Sector 2) will be rehabilitated under a separate contract (PIN X720.31) with letting expected in 2016. However,
it is not progressing at the same pace as the E. 138" Street-Macombs Dam Bridge section (Sector 1) due to extensive
and significant reconstruction and environmental issues in the area, particularly in the vicinity of E. 138" Street/Grand
Concourse/Third Avenue/Lincoln Avenue. It is anticipated that Sector 2 would require a full environmental impact
statement and presently funding for this work has not been programmed in the State’s budget.

6. Other Factors (e.g., Social, Economic & Environmental):

Refer to Item 5.

7. Proposed Treatment (i.e., Recommendation):

The horizontal stopping sight distances are being improved as indicated above; however, the
proposed values will not meet standard values. Combination curve/advisory speed (40 or 45 mph)
warning signs will be added; the speed limit on the advisory speed warning sign will be analyzed
and discussed with the NYSDOT and the NYCDOT during the final design.

Notes:

1. Safe operating speed associated with stopping sight distance.

2. Statewide Accident Rate obtained from Table I, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-May
31, 2002, for urban, controlled-access, divided, six-lane highways.

3. Average Accident Costs/Severity Distribution for State Highways 2005, NYSDOT, for full access, urban, divided, six-lane

highways.

4. Values represent “standards of the day” design criteria as per HDM, Chapter 7, Exhibit M7-10.
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DRAFT DESIGN REPORT PIN X720.30

TABLE I11-5K

NON-STANDARD FEATURE JUSTIFICATION —11

HORIZONTAL STOPPING SIGHT DISTANCE IN THE VICINITY OF MACOMBS DAM BRIDGE

(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design
(in accordance with HDM 8§M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)

Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)

% Trucks: 9.0% Terrain: Rolling

AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway

’ in Project Limits
1. Description of Nonstandard Feature

Type of Feature: Horizontal Stopping Sight Distance in the vicinity of Macombs Dam Bridge
NB Left Lane: Station 21+330 through Station 21+580, Min. SSD =93 m
Location: SB Right Lane: Station 21+490 through Station 21+580, Min. SSD =118 m
: SB Left Lane: Station 21+340 through Station 21+430, Min. SSD =122 m

(Refer to Proposed Roadway Plans in Appendix 3.)

Standard Value @:

145 m at-grade
137 m at 3.55% upgrade
154 m at 3.55% downgrade

Design Speed: 100 km/h (62 mph)

Existing Value:

78 km/h* (49 mph)
90 km/h! (55 mph)
83 km/h! (52 mph)

NB LL: 93 m (Minimum)
SB RL: 118 m (Minimum)
SB LL: 108 m (Minimum)

Safe Operating Speed:

Proposed Value:

NB LL: 93 m (Minimum)
SB RL: 118 m (Minimum)
SB LL: 122 m (Minimum)

78 km/h! (49 mph)
90 km/h! (55 mph)
90 km/h* (55 mph)

Safe Operating Speed:

Accident Analysis

Current Accident Rate:

NB: 4.30 acc/mvk (6.92 acc/mvm)
SB: 2.81 acc/mvk (4.52 acc/mvm)

Statewide Rate (based on similar type highways):

1.41 acc/mvk (2.26 acc/mvm)?

Is the nonstandard feature a contributing factor? v Yes No

Anticipated Accident:
Rate / Severity / Cost

The anticipated accident rate is expected to be similar to the existing rate without
improvements to the non-standard horizontal stopping sight distances in this section of
the MDE. A review of the accident history indicates that the non-standard horizontal
stopping sight distances in the northern section of the MDE may be one contributing
factor, in addition to recurring traffic congestion on the MDE. Over 50% of the
reportable accidents were categorized as rear-end collisions in this section. (Refer to
Appendix 2 for Accident History.)

The severity distribution in this section of the MDE consists of approximately 80% PDO
(reportable and non-reportable) and 20% non-fatal injury accidents. There were no fatal-
injury accidents.

The average accident cost is approximately $30,000 per accident without improvements.
The average cost per accident for similar facilities is approximately $75,000°. The lower
value is primarily due to the higher number of property damage only accidents
(reportable and non-reportable) in this section of the MDE.
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TABLE I11-5K
NON-STANDARD FEATURE JUSTIFICATION — 11
HORIZONTAL STOPPING SIGHT DISTANCE IN THE VICINITY OF MACOMBS DAM BRIDGE
(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design
(in accordance with HDM 8§M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
’ in Project Limits
3. Cost Estimates
$75,000,000
Cost to Fully Meet The co§t includes_ imp_roving all the non-standa_rd features retaine_d in this section_ of the
SETETE !\/IDE (i.e., stopping S|gr_1t distance, superele_va_tlon, and left and right shoulder widths). It
involves the reconstruction of the MDE mainline and southbound ramps and the
Macombs Dam Bridge spans over the MDE.
Cost(s) For Incremental Not Applicable
Improvements:
4. Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):
Appropriate traffic warning signs, approaching this section in both the northbound and southbound directions, should be
considered for additional safety measures.
5. Compatibility with Adjacent Segments & Future Plans:
The abutting section to the north between Macombs Dam Bridge and Highbridge Interchange will be rehabilitated under
a separate contract (PIN X720.32), with letting expected in 2017. However, the State does not have plans to rehabilitate
the MDE in the vicinity of the Macombs Dam Bridge.
6. Other Factors (e.g., Social, Economic & Environmental):
The Macombs Dam Bridge was designated a NYC landmark in 1992. (Refer to text for list of desighated components.)
Any modifications would require additional approvals and coordination with NYC Landmarks Preservation
Commission. The cost to correct the non-standard features on the MDE in the vicinity of the Macombs Dam Bridge
would not be cost—effective (refer to Item 3). In addition, the Macombs Dam Bridge and approach roadways and MDE
ramps were recently reconstructed by NYCDOT at a cost of approximately $145,000,000.
7. Proposed Treatment (i.e., Recommendation):
Advanced combination curve/advisory speed (40 or 45 mph) warning signs will be added; the
speed limit on the advisory speed warning sign will be analyzed and discussed with the NYSDOT
and the NYCDOT during the final design.

Notes:

1. Safe operating speed associated with stopping sight distance.

2. Statewide Accident Rate obtained from Table Il, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-May
31, 2002, for urban, controlled-access, divided, six-lane highways.

3. Average Accident Costs/Severity Distribution for State Highways 2005, NYSDOT, for full access, urban, divided, six-lane
highways.

4. Values represent “standards of the day” design criteria as per HDM Chapter 7, Exhibit M7-10.
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DRAFT DESIGN REPORT PIN X720.30

TABLE I11-5L

NON-STANDARD FEATURE JUSTIFICATION — 12
HORI1ZONTAL CLEARANCES IN THE VICINITY OF THE E. 138™ STREET INTERCHANGE (ExI1T3)

(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design
(in accordance with HDM 8M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)

Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)

% Trucks: 9.0% Terrain: Rolling

AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway

' in Project Limits
1. Description of Nonstandard Feature

Type of Feature: Horizontal Clearances in the vicinity of the E. 138" Street Interchange (Exit 3)
Location: NB Left Lane: Station 20+000 through Station 20+200
NB Right Lane: Station 20+000 through Station 20+100
NB Aux. Lane: Station 20+100 through Station 20+140
SB Left Lane: Station 20+000 through Station 20+200
SB Right Lane: Station 20+000 through Station 20+130
(Refer to Proposed Roadway Plans in Appendix 3.)
Standard Value: 1.2 m, with Barrier Design Speed: 100 km/h (62 mph)
NB LL:0.4m
NBRL:0.2m-1.2m
Existing Value: NB Aux Lane: 0.7 m Safe Operating Speed: 95 km/h! (59 mph)
SBLL:0.4m
SBRL:0.2m-0.6m
NBLL:04m-12m
NB RL: 0.2 m Min.
Proposed Value: NB Aux Lane: 0.8 m—-1.2m | Safe Operating Speed: 95 km/h! (59 mph)
SBLL:04m-12m
SBRL:0.2m-12m

2. Accident Analysis

Current Accident Rate:

NB Direction: 5.51 acc/mvk (8.87 acc/mvm)
SB Direction: 3.51 acc/mvk (5.65 acc/mvm)
Both Directions: 4.54 acc/mvk (7.31 acc/mvm)

Statewide Rate (based on similar type highways):

1.41 acc/mvk (2.26 acc/mvm)?

Is the nonstandard feature a contributing factor?

v Yes

No

Anticipated Accident:
Rate / Severity / Cost

Approximately 40% of the reportable accidents were categorized as overtaking and fixed-
object collisions, which may be associated with such a deficient condition. However, it is not
fully apparent based on a review of the accident reports (Refer to Appendix 2 for Accident
History.) The anticipated accident rate is expected to be similar to the current accident rate in
the vicinity of the E. 138" Street.

The severity distribution in this section of the MDE consists of 25% non-fatal injury and 74%
PDO (reportable and non-reportable) accidents. There were two fatal-injury accidents (1%) in
this section. For similar highway facilities, the distribution is typically 55% non-fatal injury
and 44% PDO, with approximately 1% of the accidents being fatal-injury®.
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TABLE I11-5L
NON-STANDARD FEATURE JUSTIFICATION — 12
HORIZONTAL CLEARANCES IN THE VICINITY OF THE E. 138™ STREET INTERCHANGE (EXIT 3)
(IN ACCORDANCE WITH HDM §2.8.3)

Main Line Design
(in accordance with HDM 8M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)

Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)

% Trucks: 9.0% Terrain: Rolling

AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway

' in Project Limits

The average accident cost is approximately $37,000 per accident without improvements. The
average cost per accident for similar facilities is approximately $75,000%. The lower value is
primarily due to the higher number of property damage only accidents (reportable and non-
reportable) in this section of the MDE.

3. Cost Estimates

Cost to Fully Meet Greater than $100,000,000
Standards:
The cost to fully meet standard conditions in the vicinity of the E. 138" Street Interchange

(Exit 3) involves the reconstruction of the E. 138" Street Bridge, retaining walls, the
surrounding local streets, the 138" Street intersection, ROW acquisition on both sides of the
MDE, and demolishing of existing 3 story building and the twelve-story Gateway Building
(Block 2349 Lot 90).

Cost(s) For Incremental Not Applicable
Improvements:

4. Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):

Since the left and right shoulders are being retained to meet the existing MDE section at the southern project limits, the
horizontal clearances are being retained as well. (Also, refer to Item 3.) Within the project limits, the roadway surface,
pavement markings, drainage and highway lighting in the area will be improved.

5. Compatibility with Adjacent Segments & Future Plans:

The abutting section to the south between the Triborough Bridge/Bruckner Expressway Juncture (1-278) and E. 138" Street
(Sector 2) will be rehabilitated under a separate contract (PIN X720.31) with letting expected in 2016. However, it is not
progressing at the same pace as the E. 138" Street-Macombs Dam Bridge section (Sector 1) due to extensive and significant
reconstruction and environmental issues in the area, particularly in the vicinity of E. 138" Street/Grand Concourse/Third
Avenue/Lincoln Avenue. It is anticipated that Sector 2 would require a full environmental impact statement and presently
funding for this work has not been programmed in the State’s budget.

6. Other Factors (e.g., Social, Economic & Environmental):

Refer to Item 5.

7. Proposed Treatment (i.e., Recommendation):

None (Also, refer to Item 3.)

Notes:

1.

Highway Capacity Manual, Transportation Research Board, Washington D.C., 2000, Chapter 23, Equation 23-1, Page 23-4.
Value compared to spot speeds recorded on the MDE near E. 149" Street.

Statewide Accident Rate obtained from Table I, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-May
31, 2002, for urban, controlled-access, divided, six-lane highways.

Average Accident Costs/Severity Distribution for State Highways 2005, NYSDOT, for full access, urban, divided, six-lane
highways.
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DRAFT DESIGN REPORT

PIN X720.30

TABLE I11-5M

NON-STANDARD FEATURE JUSTIFICATION — 13

SHOULDER WIDTH AND HORIZONTAL CLEARANCES SOUTHBOUND E. 138™ STREET EXIT RAMP
(IN ACCORDANCE WITH HDM §2.8.3)

(in accordance with HDM 8M2.7)

Ramp Design — SB E. 138™ Street Exit Ramp (Access Q)

PIN: X720.30

NHS (Y/N):

Y (Exempt)

Route No. & Name:

1-87 Major Deegan Expressway

Functional Class:

Urban Principal Arterial Interstate

Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
' in Project Limits

1. Description of Nonstandard Feature

Type of Feature: Right Shoulder Width and Horizontal Clearances.

[h . . .
Location: SB E. 138" Street Ramp: Station Q30+246 through Station Q30+515

(Refer to Proposed Roadway Plans in Appendix 3.)

Standard Value:

R. Shidr: 2.0 m
Right HCL: 2.0 m

Design Speed:

50 km/h (31 mph)

Existing Value:

R. Shldr: 0.9 m
Right HCL: 0.9 m

Safe Operating Speed:

45 km/h* (28 mph)

Proposed Value:

R. Shidr; 0.3 mto 2.0 m
Right HCL: 0.3mto 2.0 m

Safe Operating Speed:

45 km/h* (28 mph)

2. Accident Analysis

Current Accident Rate:

N/A

Statewide Rate (based on similar type highways):

NYSDOT statewide average accident rates are for
combined mainline and ramp juncture locations.

Is the nonstandard feature a contributing factor? N/A

Anticipated Accident:
Rate / Severity / Cost

The proposed alignment of the exit ramp will be significantly improved to provide
additional storage capacity on the ramp and to reduce the cross-weave maneuver
between the exit ramp and Exterior Street traffic approaching E. 138" Street. The
anticipated accident frequency should be less than existing.

For similar ramp facilities, the distribution is typically 58% non-fatal injury and 41%
PDO, with approximately 1% of the accidents being fatal-injury®.

The average cost per accident for similar facilities is approximately $77,000°.
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DRAFT DESIGN REPORT PIN X720.30

TABLE I11-5M
NON-STANDARD FEATURE JUSTIFICATION — 13

SHOULDER WIDTH AND HORIZONTAL CLEARANCES SOUTHBOUND E. 138™ STREET EXIT RAMP

(IN ACCORDANCE WITH HDM §2.8.3)

Ramp Design — SB E. 138 Street Exit Ramp (Access Q)
(in accordance with HDM §M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
' in Project Limits
3. Cost Estimates
Cost to Fully Meet The existing two-story masonry building occupied by Verizon (Block 2349 Lot 38)
Standards: would need to be acquired and demolished to provide standard conditions where the
proposed exit ramp meets Exterior Street. The cost to fully demolish the building is
estimated to be approximately $10,000,000.
Cost(s) For Incremental Not Applicable
Improvements:
4. Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):
The non-standard features are being retained to meet the existing alignment of Exterior Street near the Verizon building.
Additional warning signs should be installed to alert motorists on the exit ramp of the upstream merging traffic from
Exterior Street and the approaching traffic signal at E. 138" Street.
5. Compatibility with Adjacent Segments & Future Plans:
Similar conditions can be found at other ramp junctures where a highway ramp meets a NYC street. This is primarily
due to the differences in State and City design standards. Further discussions with NYCDOT may be required to
coordinate the proposed ramp alignment with the abutting city street alignment.
6. Other Factors (e.g., Social, Economic & Environmental):
None
7. Proposed Treatment (i.e., Recommendation):
Refer to Item 4.
Notes:

1. Safe operating speed associated with stopping sight distance.

2. Statewide Accident Rate obtained from Table Il, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-May
31, 2002, for urban, controlled-access, divided, six-lane highways.

3. Average Accident Costs/Severity Distribution for State Highways 2005, NYSDOT, for full access, urban, divided, six-lane

highways.
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TABLE I11-5N

NON-STANDARD FEATURE JUSTIFICATION — 14

SHOULDER WIDTH AND HORIZONTAL CLEARANCES NORTHBOUND E. 138™ STREET ENTRANCE

RAMP

(IN ACCORDANCE WITH HDM §2.8.3)

Ramp Design — NB E. 138" Street Entrance Ramp (Access R)

(in accordance with HDM 8M2.7)

PIN: X720.30

NHS (Y/N):

Y (Exempt)

Route No. & Name:

1-87 Major Deegan Expressway

Functional Class:

Urban Principal Arterial Interstate

Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
' in Project Limits
1. Description of Nonstandard Feature
Type of Feature: Left Shoulder Width and Horizontal Clearances.
Location: NB E. 138" Street Ramp: Station R40+060 through Station R40+156
ocation:

(Refer to Proposed Roadway Plans in Appendix 3.)

Standard Value:

Left Shidr Width: 1.0 m
Left HCL: 1.0 m

Design Speed:

50 km/h (31 mph)

Existing Value:

Left Shidr Width: 0.3 m +
Left HCL: 0.3 m +

Safe Operating Speed:

45 km/h* (28 mph)

Proposed Value:

Left Shidr Width: 0.3 m £
Left HCL: 0.3 m +

Safe Operating Speed:

45 km/h* (28 mph)

2. Accident Analysis

Current Accident Rate:

N/A

Statewide Rate (based on similar type highways):

NYSDOT statewide average accident rates are for
combined mainline and ramp juncture locations 2.

Is the nonstandard feature a contributing factor? N/A

Anticipated Accident:
Rate / Severity / Cost

The existing alignment of the entrance ramp will be retained; any improvement to the
ramps alignment would require ROW acquisition and modification of the existing local
streets layout. The anticipated accident frequency should be the same as existing.

For similar ramp facilities, the distribution is typically 58% non-fatal injury and 41%
PDO, with approximately 1% of the accidents being fatal-injury®.

The average cost per accident for similar facilities is approximately $77,000°.
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TABLE I11-5N

NON-STANDARD FEATURE JUSTIFICATION — 14

SHOULDER WIDTH AND HORIZONTAL CLEARANCES NORTHBOUND E. 138™ STREET ENTRANCE

RAMP
(IN ACCORDANCE WITH HDM §2.8.3)

Ramp Design — NB E. 138" Street Entrance Ramp (Access R)

(in accordance with HDM 8M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)

Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)

% Trucks: 9.0% Terrain: Rolling

AADT: 106,500 (2006) Truck Access Route: _l\lon-Q_uaIif)_/in_g Highway

' in Project Limits
3. Cost Estimates

Cost to Fully Meet
Standards:

About $20,000,000

The cost to fully meet standard conditions involves the reconstruction of the local
streets, the 138" Street intersection, ROW acquisition, and demolishing of existing 3
story building.

Cost(s) For Incremental
Improvements:

Not Applicable

Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):

The non-standard features are being retained to meet the existing alignment of Exterior Street. Additional warning signs
should be installed to alert motorists on the ramp entrance.

5. Compatibility with Adjacent Segments & Future Plans:

Similar conditions can be found at other ramp junctures where a highway ramp meets a NYC street. This is primarily
due to the differences in State and City design standards. Further discussions with NYCDOT may be required to
coordinate the proposed ramp alignment with the abutting city street alignment.

6. Other Factors (e.g., Social, Economic & Environmental):
None

7. Proposed Treatment (i.e., Recommendation):
Refer to Item 4.

Notes:

1. Safe operating speed associated with stopping sight distance.

2. Statewide Accident Rate obtained from Table I, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-May
31, 2002, for urban, controlled-access, divided, six-lane highways.

3. Average Accident Costs/Severity Distribution for State Highways 2005, NYSDOT, for full access, urban, divided, six-lane
highways.
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TABLE I11-50

NON-STANDARD FEATURE JUSTIFICATION — 15
SHOULDER WIDTH AND HORIZONTAL CLEARANCES NORTHBOUND E. 149™ STREET EXIT RAMP
(IN ACCORDANCE WITH HDM §2.8.3)

Ramp Design — NB E. 149" Street Exit Ramp (Access L)

(in accordance with HDM 8M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)

Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design

Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)

% Trucks: 9.0% Terrain: Rolling

AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway

' in Project Limits
1. Description of Nonstandard Feature

Type of Feature:

Shoulder Width and Horizontal Clearances.

Location:

NB E. 149" Street Ramp: Station L70+000 through Station L70+185
(Refer to Proposed Roadway Plans in Appendix 3.)

Left Shidr Width: 1.0 m
Right Shldr Width: 2.0 m

Standard Value: Left HCL: 1.0 m Design Speed: 50 km/h (31 mph)
Right HCL: 2.0 m Min.
Left Shldr Width: 0.6 m
_ . Right Shidr Width: 0.7 m Safe Operating 1
Existing Value: Left HCL: 0.6 m Speed: 45 km/h™ (28 mph)

Right HCL: 0.7 m

Proposed Value:

Left Shidr Width: 0.5m-1.0m
Right Shldr Width: 0.6 m—-2.0m
Left HCL: 0.5m-1.0m

Right HCL: 0.6 m-2.0 m

Speed:

Safe Operating

45 km/ht (28 mph)

Accident Analysis

Current Accident Rate:

N/A

Statewide Rate (based on similar type highways):

NYSDOT statewide average accident rates are for
combined mainline and ramp juncture locations %

Is the nonstandard feature a contributing factor?

N/A

Anticipated Accident:
Rate / Severity / Cost

The proposed alignment of the exit ramp will be significantly improved to provide
additional storage capacity on the ramp and to reduce the cross-weave maneuver
between the E. 138" Street entrance ramp and the E. 149" Street exit ramp. The
anticipated accident frequency should be less than existing.

For similar ramp facilities, the distribution is typically 58% non-fatal injury and 41%
PDO, with approximately 1% of the accidents being fatal-injury®.

The average cost per accident for similar facilities is approximately $77,000°,

CH. Il - PG.58




September 28, 2009 DRAFT DESIGN REPORT PIN X720.30

TABLE I11-50
NON-STANDARD FEATURE JUSTIFICATION — 15

SHOULDER WIDTH AND HORIZONTAL CLEARANCES NORTHBOUND E. 149™ STREET EXIT RAMP

(IN ACCORDANCE WITH HDM §2.8.3)

Ramp Design — NB E. 149" Street Exit Ramp (Access L)
(in accordance with HDM §M2.7)

PIN: X720.30 NHS (Y/N): Y (Exempt)
Route No. & Name: 1-87 Major Deegan Expressway Functional Class: Urban Principal Arterial Interstate
Design
Project Type: Major Bridge Rehabilitation Classification: Urban Interstate
(AASHTO Class)
% Trucks: 9.0% Terrain: Rolling
AADT: 106,500 (2006) Truck Access Route: | Non-Qualifying Highway
' in Project Limits
3. Cost Estimates
Cost to Fully Meet Greater than $10,000,000
Standards: S .
The cost to fully meet standard conditions involves the reconstruction of the recently
built section of the ramp, the 149" Street intersection, the surrounding local streets, and
possible ROW acquisition.
Cost(s) For Incremental Not Applicable
Improvements:
4. Mitigation (e.g., increased superelevation and curve warning signs for a nonstandard horizontal curve):
The non-standard features are being retained to maintain clearance from the redevelopment project for maintenance
access purposes.
5. Compatibility with Adjacent Segments & Future Plans:
Similar conditions can be found at other ramp junctures where a highway ramp meets a NYC street. This is primarily
due to the differences in State and City design standards. Further discussions with NYCDOT may be required to
coordinate the proposed ramp alignment with the abutting city street alignment, but will not correct nonstandard
shoulder width or horizontal clearance.
6. Other Factors (e.g., Social, Economic & Environmental):
None
7. Proposed Treatment (i.e., Recommendation):
Refer to Item 4.
Notes:
1. Safe operating speed associated with stopping sight distance.
2. Statewide Accident Rate obtained from Table Il, Average Accident Rates for State Highways, NYSDOT, June 1, 2000-May
31, 2002, for urban, controlled-access, divided, six-lane highways.
3. Average Accident Costs/Severity Distribution for State Highways 2005, NYSDOT, for full access, urban, divided, six-lane

highways.
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TABLE I11-6

NON-STANDARD AND NON-CONFORMING FEATURES
FOR MAINLINE HORIZONTAL CURVES
(E. 138™ STREET - MACOMBS DAM BRIDGE)

co
Curve No. @ | ) Feature Standards ® |  Existing Proposed
NC
(E. 138" Street — Macombs Dam Bridge)
Curve 1 (C1) C | Radius at Centerline: 385 m @ 350 m + 377 m
C | Superelevation (e): emax = 6% © e=5% e=5%
NC | Superelevation Runoff: 48.0m 64.0m® 43m
Sg;ggﬂzgo NC | Tangent Runout (C1-C2): 11.0m 1.0m 11 m
C | Horizontal Sight Distance:
Sta. 20+042 to At-Grade: 145m N/A N/A
20+187 Downgrade (at 3.66%): 154 m 70 m (SB) 78 m (SB)
Upgrade (at 3.66%): 136 m 79 m (NB) 79 m (NB)
Curve 2 (C2) C | Radius at Centerline: 492 m ® 415 m + 600 m
C | Superelevation (e): emax = 4% e=2.8% e=2.8%
Sta. 10+261to | NC | Superelevation Runoff: 49.0m 46.0m 48 m
Sta. 10+361 NC | Tangent Runout (C1-C2): 19.0m 1.0 m 19m
NC | Tangent Runout (C2-C3): 19.0m 49m 19m
Sta. 20+242 to ) . .
20+416 C | Horizontal Sight Distance:
At-Grade: 145 m 89 m (SB) 120 m (SB)
Curve 3 (C3) C | Radius at Centerline: 492 m ® 415 m 650 m
C | Superelevation (e): emax = 4% e =3.5% e =3.5%
Sta. 10+462 to NC | Superelevation Runoff: 49.0m 46.0m 31.0m
Sta. 10+526
NC | Tangent Runout (C2-C3): 19.0 m 49m 13.0m
Sta. 20+515 to C | Horizontal Sight Distance:
Sta. 20+655 At-Grade: 145 m 87 m (NB) 125 m (NB)
Curve5(cs) | C | Radiusat Centerline: 492 m©® 590 m 600 m
C | Superelevation (e): emax = 4% O e=23% e=23%
NC | Superelevation Runoff: 49.0 m 45.7m 64 m
Sta. 11+28310 | NC | Tangent Runout (C5-C6): 19.0m om® 25 m
Sta. 11+349 C | Horizontal Sight Distance:
Sta. 214262 to At-Grade: 145m N/A N/A
Sta.21+372 Downgrade (at 3.55%): 154 m N/A N/A
Upgrade (at 3.55%): 136 m 108 m (SB) 122 m (SB)
C | Radius at Centerline: 385m @ 457 m 480 m

Curve 6 (C6)
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TABLE I11-6

NON-STANDARD AND NON-CONFORMING FEATURES
FOR MAINLINE HORIZONTAL CURVES

(E. 138™ STREET — MACOMBS DAM BRIDGE)

cw
Curve No. @ ) Feature Standards © Existing Proposed
NC
(E. 138" Street — Macombs Dam Bridge)
C | Superelevation (e): €max = 6% © e=25% e=25%
Sta. 114440 to NC | Superelevation Runoff: 48.0 m 455 m 33.0m
Sta 114647 | NC | Tangent Runout (C5-C6): 11.0m om® 17.0m
C | Horizontal Sight Distance:
Sta.21+591 to At-Grade: 145 m N/A N/A
21+646 Downgrade (at 3.55%): 154 m 93m (NB) | 93m(NB)
Upgrade (at 3.55%): 136 m 118 m (SB) 118 m (SB)
Notes:

1. Non-standard and non-conforming features are shown in bold italic letters.

2. Refer to Roadway Plans in Appendix 3 for stationing within the project limits. Existing stationing begins with Station
10+000 and ends with 11+580. Proposed stationing begins with Station 20+000 and ends with Station 21+580. Sta.

10+000=Sta. 20+000.7.

Refer to Table 111-1 for mainline design criteria.
Minimum radius is shown for Design Speed=100 km/hr and e, = 6% (at-grade).
Minimum radius is shown for Design Speed=100 km/hr and e, =4% (on-structure).
Superelevation rate is shown for at-grade approach roadways and is based on Section M2.7.1.1.G of the NYSDOT Highway

o ok~ w

Design Manual, based on the minimum standard radius.

7. Superelevation rate is shown for bridge structure and is based on Section 2.7.3 of the NYSDOT Bridge Manual based on
the minimum standard radius.

8. The run-off length is sufficient for a superelevation rate of 5.2% and for the existing and proposed superelevation rate of

5.0%.

9. This condition is considered acceptable in the case of two reverse curves with spiral transitions meeting each other.
10. “C” = Critical Design Element and “NC” = Non-Critical Design Element
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TABLE I11-7
NON-CONFORMING FEATURES
ACCELERATION (ENTRANCE) AND DECELERATION (EXIT) LANES
(E. 138™ STREET — MACOMBS DAM BRIDGE) ®
Existing
. . HDM Proposed
Acceleration / Deceleration Lanes Minimum Length [m] L(Enmg]th Length [m]
Northbound Direction
Acceleration lane for Entr. Ramp 255 x 1.6 = 408.0 m -
from E. 138" Street / Madison 95 m + ALU X|I|e(13[)y
Avenue Bridge Upgrade (3.5%) ane
Deceleration lane for Exit Ramp to Auxiliar
E. 149" Street / 145" Street Bridge 135 m 40m + L e
. ane
(Exit 4)
Ramp Terminal Distance between E.
138" Street Entrance Ramp and E. 480 m 275m+ | 215m®@
149" Street Exit Ramp
Southbound Direction
350 m
Acceleration lane for Entrance (equivalent length to 255 m)
Ramp from Upgrade (4.2%) : 157.5mx 1.6 = Auxili
Macombs Dam Bridge / E. 153" 252.0m 150 m + LUXI I?:{)y
Street At-Grade: 97.5mx1.0= 97.5m ane
157.5m +97.5m =255.0 m
252.0m +97.5 m =349.5m
Deceleration lane for Exit Ramp to _ -
E. 138" Street / Madison Avenue 170 )II()g\ﬁn_ é%i‘o m 77m+ Al_u;r:g?gr)y
Bridge (Exit 3) g
Ramp Terminal Distance betwetden
H I
Macombs Dam Bridge / E. 153 480 m 1,200+ 860 m @

Street Entrance Ramp and E. 138"
Street Ramp Exit Ramp

Notes:

1. Non-conforming lengths are shown in bold Italic letters.

2. Under proposed conditions, the value represents the distance between the entrance and exit ramps with the proposed auxiliary
lane improvement. Even though the distance between the ramps is slightly reduced, the proposed auxiliary lane will provide
significant operational and safety improvements at this location.

3. The proposed acceleration/deceleration lane lengths were included in the auxiliary lane between the entrance and exit ramps.
4. Under proposed conditions, the value represents the distance between the entrance and exit ramps with the proposed auxiliary

lane improvement.
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1.C.2.b.

111.C.2.b.(1)

111.C.2.b.(2)

Traffic Forecasts, Level of Service, and Safety Considerations

Design Year Traffic Forecasts: The traffic volumes forecasts are shown in Table I111-8.

TABLE I11-8
DESIGN YEAR TRAFFIC FORECASTS )
YEAR AADT DHV DDHV
ETC @9
2016 102,650 vpd 6,150 vph 3,450 vph
ETC+20 @9
112,900 vpd 6,800 vph 3,800 vph
2036
Notes:
(1) Based on Automatic Traffic Record (ATR) counts taken on the MDE from June 9 through June 23,
2008.

(2) ETC is Estimated Time of Completion.
(3) Projected traffic is based on a 0.5 percent background growth rate (2001 New York City CEQR
Technical Manual, Chapter O).

(4) Truck Traffic on the MDE is approximately 12.8% of the AADT.

In addition, future volumes for peak hour conditions for 2016 No-Build (ETC) and 2036
No-Build (ETC+20) reflect an annual background growth rate of 0.5 percent (as per the
guidelines in the New York City CEQR Technical Manual), and projected traffic
volumes from the Gateway Center at Bronx Terminal Market DEIS, 161% Street
Rezoning DEIS, Lower Concourse Rezoning DEIS, and the Yankee Stadium
Redevelopment DEIS. The No-Build and Build traffic volumes for 2016 and 2036 are
shown in the volume flow maps in Appendix I.

Origin and Destination Survey (O-D Survey)

An origin-destination tracking survey was performed at the merge between Exterior
Street and the MDE SB off-ramp to E. 138th Street/Madison Avenue Bridge (Exit 3). The
results of the survey are presented in Section 11.C.1.h.(5). Under the Preferred Design
Alternative, the southbound E. 138™ Street off-ramp would be reconfigured by shifting
the ramp from the east side of Exterior Street to the west side of the street to reduce the
cross-weave conflict and also to provide additional storage capacity on the ramp. The
resulting origins and destinations patterns and cross-weave based on the reconfiguration
of the ramp are discussed below.

As shown in Table 11-9, the proposed realignment of the off-ramp would result in a
reduction of cross-weaving volumes for all peak periods. The table compares the cross-
weave traffic volumes under the existing geometry to those under the proposed
realignment geometry (with the off-ramp merging from the west side of Exterior Street
instead of from the east side). It is important to note that these are calculated using the
existing traffic volumes collected in the O-D survey. The reduction in cross-weave
volume is shown as a number of vehicles and as a percentage. While the percentage
reduction is projected to remain relatively constant, the actual cross-weave reduction may
increase as background traffic grows in future years.
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During the critical AM peak period, the reduction would be 720 vehicles. This means the
cross-weave volume would be reduced in half from approximately 40% (1475 vehicles)
to approximately 20% (755 vehicles) of the total approach volume (3,525 vehicles)
assuming existing traffic volumes. As for the other peak periods, the reductions would be
340 vehicles in the MD peak period, 505 vehicles in the PM peak period, and 285
vehicles in the SAT peak period. It is clear that the proposed configuration would reduce
the total number of weaving vehicles in the study area during all peak periods. Under
projected future traffic conditions, the cross-weave reduction would only become greater
as traffic volumes grow, further magnifying the safety and operations benefits of this
realignment. Operational assessments of the E. 138" Street off-ramp with and without the
proposed improvement option is discussed further in Sections 11.C.1.i and 111.C.2.b.(2).

TABLE I11-9

COMPARISON OF CROSS-WEAVE CONDITIONS
BETWEEN EXISTING AND PROPOSED GEOMETRY
WITH EXISTING TRAFFIC VOLUMES

(VEHICLES)
K (%)
Peak Period EXiStil’Cl: rossheave Proposed SRl PRI
g P Reduction ®? Reduction
Geometry Geometry
Weekday AM 1,475 755
720 49%
(7-9 AM) 42% 21%
Weekday MD 815 470
345 42%
(12-2 PM) 34% 20%
Weekday PM 915 410
505 55%
(4-6 PM) 38% 17%
Saturday MD 790 510
280 36%
(12-2 PM) 30% 20%
Notes:

1. For each peak period, the existing traffic volumes obtained from the O-D surveys were used to calculate the cross-weave
volume for both the existing and proposed ramp-street geometry. See Appendix M for computations.

2. For each peak period, the percent compares the cross-weave volume to the total volumes entering from the E. 138" Street
off-ramp and Exterior Street.

3. All values are rounded to the nearest five vehicles. See Appendix M for further details.

111.C.2.b.(3)

Level of Service Analysis

The discussion in this chapter of the Design Report assesses Future No-Build and Build
operations in the MDE Project study area.

This section compares the future No-Build Condition to the future Build Condition under

the preferred design alternative. Details on the assumptions, procedures, and
methodologies used in the traffic simulation and the capacity analysis of the MDE
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freeway, ramp segments, and associated study intersections, and a discussion of Existing
and projected Future No-Build Conditions are presented in Section 11.C.1.i.

The Build traffic volumes associated with the preferred design alternative are shown in
Appendix I. The construction of this alternative, which is discussed in greater detail in
Section 11.C, would include the following improvements to address traffic capacity
needs within the study area:

Northbound
—  Provide an auxiliary lane on the MDE mainline between the E. 138" Street on-
ramp and the E. 149" Street off-ramp.

Southbound
—  Construct a new southbound E. 138" Street off-ramp:
0 widen the ramp to two lanes and lengthen it from 180 m (600 ft.) to 520 m
(1,700 ft.), as measured from the stop bar at the E. 138th Street intersection;
0 change the ramp’s alignment so that it merges with Exterior Street from the
west side rather than from the east side.
— Provide an auxiliary lane on the MDE mainline between the Macombs Dam
Bridge on-ramp and the E. 138" Street off-ramp.

(a) Freeway Segments and Ramp Junctions (Tables I11-10 and 111-11 at the end of this
section)

Freeway Segments

The assessment of LOS conditions on the MDE based on the VISSIM traffic simulation is
presented in Tables 111-10 and I11-11 at the end of this section for the freeway and on-
foff-ramp sections, respectively. (See the Traffic Simulation Modeling Analysis Report in
Appendix J for a detailed presentation of the traffic simulation.) Results are shown for the
four Non-Game Day peak hours and the two Game Day peak hours under the Future No-
Build and Build Conditions during ETC (2016) and ETC+20 (2036).

In terms of freeway operations, freeway LOS conditions under No-Build Conditions in
2016 would be worst in the southbound direction during the Game Day PM and Game
Day Saturday peak hours. Poor LOS is also projected for 2036 southbound during the
AM and both Non-Game Day and Game Day PM and Saturday (SAT) peak hours (LOS
F), and northbound during the Non-Game Day PM peak hour..The conditions just south
of the project limits that were discussed in Section 11.C.1.i.(2) and shown in Figure 11-13
would continue to meter traffic heading north in the PM peak hours, thereby improving
LOS conditions within the project study area.

Table 111-10 presents how planned freeway and intersection improvements under the
preferred design alternative would improve the worst operational deficiencies in the
project area, including severe congestion in the southbound direction during all except
the Midday (MD) peak hour. As shown, speeds would increase in both 2016 and 2036,
and while traffic density would be sufficiently high to be categorized as LOS F under
2016 No-Build and 2036 No-Build and Build Conditions, the density value under the
Build Condition would be substantially lower, as reflected in the substantial increases in
average speeds.
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Ramp Operations

Table I11-11 presents existing ramp operations at five locations within the project area
under 2016 and 2036 No-Build and Build Conditions. The following is a brief summary
of operations at each:

—  Northbound On-Ramp from E. 138" Street: Some congestion problems in the Non-
Game Day PM and SAT peak hours (LOS D to F). Slight improvements in average
speed and traffic density reflect the benefit of the new auxiliary lane proposed
between the E. 138" on-ramp and the E. 149" off-ramp in the northbound direction.

—  Northbound Off-Ramp to E. 149" Street: The proposed lengthening of the two-lane
ramp section in the Build Condition would improve operations during all peak hours
in 2016 and 2036, compared to the No-Build Condition.

—  Northbound Off-Ramp to E. 157" Street: Traffic conditions range from LOS B to
LOS F during all peak hours. Little to no improvement occurs in the Build Condition
due to the proposed project in 2016 and 2036, compared to the No-Build Condition.
Additionally, in 2016 during the Saturday Non-Game Day and Game Day peak
hours, LOS conditions are projected to worsen in the Build condition compared to the
No-Build condition. In the No-Build condition, the queuing of the E. 149™ Street off-
ramp during these peak periods creates a bottleneck on the mainline that effectively
meters traffic flowing northbound, which improves LOS at the E. 157" Street off-
ramp,. In the Build condition, because the improved E. 149™ Street off-ramp removes
this bottleneck, more vehicles would reach the E. 157" Street ramp, translating to a
worse LOS. This effect of the project on the E. 157" Street off-ramp would be more
pronounced in 2036 due to projected traffic growth.

— Southbound On-Ramp from Macombs Dam Bridge: In the No-Build Condition, poor
LOS is generally caused by the queues on the mainline from the E. 138" Street ramp,
making it difficult for vehicles from this ramp to merge into the mainline. The
proposed lengthening of the two-lane ramp section and the proposed auxiliary lane
between this on-ramp and the E. 138™ Street southbound off-ramp in the Build
Condition would improve operations during all peak hours in 2016 and 2036,
compared to the No-Build Condition.

—  Southbound Off-Ramp to E. 138" Street: Poor LOS in the 2016 and 2036 No-Build
Condition is due to capacity limitations at the E. 138™ Street intersection and limited
ramp storage capacity which together cause severe spillbacks onto the mainline, with
queues often extending back more than 1.6 km (1 mi) to the north. The proposed
realignment, lengthening and widening of this ramp and the reduced weaving traffic
volumes resulting from the off-ramp realignment, which increases effective
throughput at the intersection with 138" Street, would reduce spillback onto the
freeway in the AM peak hour, while the proposed southbound auxiliary lane area
from the Macombs Dam Bridge on-ramp merge point to the E. 138" Street off-ramp
would significantly reduce the ramp’s impact on freeway operations.

The proposed project does not propose any improvements to the E. 138" Street
intersection itself, but the improvements to the E. 138" Street off-ramp and to the MDE
would significantly reduce the queue spillback onto the MDE southbound mainline and
its effect on mainline traffic operations in the Weekday AM and both Non-Game Day
and Game Day PM and SAT peak periods in two ways:

— The realigned ramp would be widened from one lane to two lanes, and would be
lengthened, as measured from the stop bar at the E. 138" Street intersection, from
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(b)

approximately 180 m (600 ft.) to approximately 520 m (1,700 ft.), thereby increasing
the ramp’s storage capacity. The realignment itself would make the ramp merge with
Exterior Street from the west side rather than from the east side. (Refer to Section
11.C.1.h.(5) for a discussion of the realignment’s effect of reducing cross-weaving
traffic volumes.);

— The proposed southbound auxiliary lane between the merge point of the Macombs
Dam Bridge on-ramp to the E. 138" Street off-ramp provides additional space for
queued vehicles, reducing the impact of the queue on mainline operations (as shown
in Table 111-10, average southbound freeway speeds in the Weekday AM peak hour
would improve significantly in both 2016 and 2036).

Figure 111-8 (at the end of this section) shows the benefit of these improvements on
queues at the E. 138" Street off-ramp in the Weekday AM peak period under the No-
Build and Build Conditions in both 2016 and 2036. As indicated, in 2016,the proposed
improvements would significantly reduce the length and duration of the queue, which
would generally not reach the mainline at any time during the Weekday AM peak period.
Due to projected traffic growth between 2016 and 2036, the spillback from the queue at
this off-ramp in the Weekday AM peak period would extend onto the freeway mainline
under the No-Build Condition, with the ramp’s queue reaching the freeway around 6:30
am, rapidly worsening to over 2.1 km (1.3 mi) in length, and remaining at roughly that
length for approximately 2.5 hours before falling off. The queues would still reach the
highway under 2036 Build Condition, but the ramp and mainline improvements, with
additional storage in the auxiliary lane, would significantly reduce the amount, duration
and impact of the queue’s spillback onto the freeway, as illustrated in Figure 111-8.

It should be noted that south of the project limits, the northbound exiting traffic to E.
138" Street currently backs-up onto the mainline, and in the future 2036 year, extensive
blockage at this location is anticipated, resulting in reduced volumes into the project area.
This condition is shown in Figure 111-9.

Intersections (Tables I11-12A through I11-12F at the end of this section)

The results presented in this section reflect the fact that the improvements proposed as
part of the preferred design alternative were confined to the mainline and ramps of the
freeway within the project study area. No improvements are proposed for project
intersections.

Tables 111-12A through 111-12F compare the intersection LOS for ETC (2016) and
ETC+20 (2036) No-Build and Build Conditions. The tables show what would be
expected given the lack of any proposed improvements at these intersections: delay and
LOS would be the same under the No-Build and Build Conditions at all intersections for
all periods. The only exception is in the AM peak hour at the E. 138" Street intersection,
where Build improvements would result in a slight decrease in delay in both 2016 and
2036. This is due to the reduced weaving traffic volumes resulting from the off-ramp
realignment, which increases the effective throughput at this intersection during the peak
period. At the E. 157" Street intersection, where the overall LOS is B in 2036 and at the
E. 149" Street intersection, where it ranges from D to F in 2036, there is no improvement
from the No-Build to the Build Condition.

Possible improvements to the E. 138" Street interchange could include:
— Signal phasing and timing changes for the two signals,
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— Modification of lane usage at approaches (restriping), and/or
— Geometric improvements, such as additional lanes.

The 2003 Highway Safety Investigation/ Road Safety Audit Report by Infra Tech
Associates/ Konheim & Ketcham (PIN X805.41, Contract D010300) provide various
suggestions to potentially improve operations at these intersections. Further study would
be necessary to confirm if this or other changes would benefit traffic operations in the
Build Condition. Any proposed improvements to intersection operations would have to
be coordinated with NYCDOT.
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FIGURE I11-9

SIMULATED TRAFFIC CONDITION AT APPROXIMATELY 6:00 PM FOR THE 2036 BulLD CONDITION
QUEUES FROM THE E. 138™ STREET OFF-RAMP BLOCK THE NB MDE MAINLINE
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111.C.2.b.(4)

Safety and Traffic Control Considerations

Section 11.C.2.a.(2) discusses the safety needs within the project area, which are to
address and correct the deficiencies (identified in Section 11.C.1.k.) that correlate to
accident patterns. Deficiencies, needs, and the specific countermeasures that address
these needs are shown in Table 111-13.

TABLE 111-13
SAFETY DEFICIENCIES AND PROPOSED COUNTERMEASURES

DEFICIENCIES NEEDED TO BE ADDRESSED

COUNTERMEASURES

Operational
= Traffic Congestion

Geometric

Non-Standard Dist. Between Ramp Terminals
Non-Standard Superelevation

Non-Standard Superelevation Transition
Length

Non-Standard Sight Distance

Non-Standard Lane Width
Non-Standard Shoulder Width

Non-Standard Acc. And Dec. Lane Length

Non-Standard Gore Width

Maintenance

Deficient Pavement Wearing Surface
Deficient Drainage
Deficient Roadway Lighting

Operational

= Widened Off-Ramps

= Lengthened Off-Ramp

= Lengthened Weaving Section
= Reduced Cross-Weave

Geometric

= None
= Improved Superelevation, Some Locations

= [mproved Superelevation Transition Length,
Some Locations

= Improved Horizontal Sight Distance, Some
Locations

= Improved Lane Width

= [mproved Shoulder Width, Some Locations

= Lengthened Acc. And Dec. Lanes, Some
Locations

= Widened Gore Area And Improved Impact
Attenuators

Maintenance

» New Longitudinal Grooved Wearing Surface
* |Improved Drainage
= Improved Roadway Lighting

Additional Improvements

= Improved Median Barrier
= Pavement Markings

= Clear Zone

= Signs
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The following discussion outlines the anticipated reduction of accidents based on an
overall assessment of the operational, geometric, pavement, drainage and appurtenance
improvements within the project limits.

The accident countermeasures proposed in the preferred design alternative, and their
anticipated effects on the accident history in the study area, are described below.
Reference is made to the corresponding tables where appropriate. Table 111-14 lists the
accident types, existing non-standard features, and proposed improvements along the
MDE mainline, and is found at the end of this subsection. (Table I11-14 is separated into
sections by HAL location. Refer to Figure 11-19 in Chapter Il for a graphic depicting
these locations within the study area.) NYSDOT Table 1A, Accident Reduction Factors,
lists potential accident reduction factors, and is produced by NYSDOT Traffic
Engineering and Safety Division (latest revision 5/00). Refer to Appendix Y for a
discussion of the projected accident reduction and the calculation of the estimated safety
benefits of these proposed countermeasures.

Traffic Operations: Although not a direct safety countermeasure, any traffic operation
improvement that reduces traffic congestion along the MDE mainline would be
anticipated to reduce the likelihood of congestion-related accidents, such as rear end
accidents. Further, operational deficiencies (traffic congestion) that are correlated to rear
end accidents generally stem from conditions outside of the project area. There is,
however, a recently-completed Intelligent Transportation Systems (ITS) improvement
(NYSDOT Contract D259424) along an 8.4 mile length of the MDE. This project falls
within the limits of the ITS contract. North of E. 149™ Street there are two closed-circuit
television (CCTV) cameras and two radar vehicle speed detectors. South of E. 149"
Street there is one closed-circuit television (CCTV) camera and no radar vehicle speed
detectors (refer to Section 11.C.2.b.(3).). Such ITS improvements are expected to improve
operations along the MDE which in turn are anticipated to reduce the likelihood of rear
end accidents.

Specific congestion-mitigation measures that are anticipated to reduce the likelihood of
congestion-related accidents are minimal except for the re-alignment of the southbound
off-ramp to E. 138™ Street (Exit 3). The “minor” improvements include the provision of
widened and lengthened off-ramps to E. 149" and E. 138™ Streets. These improvements
are anticipated to reduce the likelihood of rear end and overtaking accidents. Mitigation
to some extent is anticipated because these ramps are not brought fully to design
standards. The “major” improvement is the widening, lengthening, and re-alignment of
the off-ramp to E. 138" Street and the consequent lengthened weaving section and
reduced cross-weaving volumes at E. 138" Street. Refer to Sections 11.C.1.h.(5) and
I1.C.1.i. for further discussion of the operational improvements to this weaving area.
These improvements are anticipated to reduce the likelihood of rear end and overtaking
accidents. Mitigation to a greater extent is anticipated because both the lengthened
weaving area and the actual reduction in weaving volumes are direct safety
improvements.

Superelevation and Superelevation Transitions:  The highway superelevation and
superelevation transition deficiencies are improved only where feasible, so they are
improved at some locations (generally south of E. 149" St.), and not improved at others
(generally north of E. 149" St). The improvements south of E. 149" Street are
anticipated to reduce the likelihood of rear end, overtaking, and fixed object (run off
road) accidents (refer to Table 111-14). Mitigation to a lesser extent is anticipated because
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superelevation and associated transitions are not brought fully to design standards.

Sight Distance: The proposed improvements to horizontal sight distance are anticipated
to reduce the likelihood of rear end, overtaking, and fixed object (run off road) accidents
(refer to Table I11-14). Mitigation to a lesser extent is anticipated because sight distance is
not brought fully to design standards.

Travel Lanes and Shoulders: The provisions of wider travel lanes and wider shoulders
where feasible throughout the project length are anticipated to reduce the likelihood of
overtaking and fixed object (run-off road) accidents (refer to Table I11-14). Mitigation to
a lesser extent is anticipated because of space restrictions. Refer to the paragraph on
Clear Zone, below, for further discussion of shoulder width.

Acceleration/ Deceleration Lanes:  The provisions of longer acceleration and
deceleration lanes at Exit 5 are anticipated to reduce the likelihood of fixed object (run-
off road) and overtaking accidents (refer to Table I11-14). Mitigation to a greater extent is
anticipated because lengths are brought fully to design standards.

Gore Areas: The proposed improvements to widen gore areas, to provide thermoplastic
striping and delineation in gore areas, and the replacement of impact attenuators is
anticipated to reduce the likelihood of rear end and fixed object (run-off road) accidents
(refer to Table 111-14 and to NYSDOT Table 1A). Mitigation to some extent is
anticipated because not all such accidents occurred at gores.

Wearing Surface: The provision of anti-skid longitudinal grooving on the concrete
wearing surface is anticipated to reduce the likelihood of wet road and rear end accidents
(refer to NYSDOT Table 1A). Mitigation to a greater extent is anticipated because all
existing pavement and supporting structure are to be replaced.

Drainage: The proposed drainage improvements are anticipated to reduce the likelihood
of wet road accidents (refer to Table I11-14). Mitigation to a greater extent is anticipated
because the proposed design calls for improvements that remove all drainage spread in
the travel lane based on a 10-year storm event.

Roadway Lighting: The proposed provision of new roadway lighting throughout the
project area is anticipated to reduce the likelihood of fixed object (run-off road)
accidents. Mitigation to a lesser extent is anticipated because roadway lighting is already
existent throughout the project area.

Median Barrier: The proposed replacement of the median barrier is anticipated to reduce
the likelihood of rear end and overtaking accidents (refer to Improvement Code 63 of
NYSDOT Table 1A). Mitigation to some extent is anticipated because clear zones are
still narrow as discussed below.

Pavement Markings: The provision of long life thermoplastic pavement markings and
delineators is anticipated to reduce the likelihood of rear end and fixed object (run-off
road) accidents (refer to NYSDOT Table 1A). Mitigation to a lesser extent is anticipated
because sight distance is still limited.

Clear Zone: Minimal improvements to the clear zone are proposed as part of this project.
Note that within the project limits, the clear zone along the MDE is generally equal to the
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shoulder width because of the limited space and adjacent property impacts along the
project length. Therefore, the existing minimum clear zone is 0.3 meters at left and 1.0
meters at right. As discussed in Section 111.C.1 and shown in Table I11-1, the proposed
left shoulder is generally less than 1.2 meter minimum width whereas the proposed right
shoulder meets or exceeds the 3.0 meter minimum width for this facility. Thus, the
proposed minimum clear zone remains 0.3 meters at left but increases to 3.0 meters at
right. As this project is in a heavily developed urban area, it is not proposed to provide
the desirable clear zone due to space limitations. The provision of wider shoulders and
corresponding increase in clear zone (left and right shoulders) is anticipated to reduce the
likelihood of overtaking and fixed object (run-off road) accidents (refer to Table 111-14
and to NYSDOT Table 1A). Mitigation to a lesser extent is anticipated because of space
restrictions.

Traffic Signs: Three existing overhead sign structures are proposed to be replaced due to
widening of the MDE structure as they are supported on the existing parapets. One of the
three sign structures has both northbound and southbound signs attached. The other two
have only northbound signs. With the realignment of the ramps, the three exit number
signs at the gores would be replaced. New 1-87 Interstate route signs and 50 MPH speed
limit signs which are currently attached to steel poles supported on the parapet barrier
would be replaced along with the poles. The new reference markers can be attached to the
new lamp poles as in the current conditions. New truck information signs and other local
signs and support poles would be necessary to replace existing ones. Signage
improvements are summarized as follows:

— Replace existing highway signs under this contract
— Provide advance warning signs along the MDE in the study area
— Provide signage with statutory speed limits at ramp locations

Such proposed upgrading of traffic signs is anticipated to reduce the likelihood of rear

end and overtaking accidents (refer to NYSDOT Table 1A). Mitigation to a lesser extent
is anticipated because signs are only one of several probable causes.
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111.C.2.b.(5)

2003 Highway Safety Investigation/Road Safety Audit Report Recommendations

The 2003 Highway Safety Investigation/Road Safety Audit Report by Infra Tech
Associates/ Konheim & Ketcham (PIN X805.41, Contract D010300) overlaps the
southern half of the project area, from RM 1012/2012 to 1017/2017. The report’s
recommendations for this area of the MDE are as follows.

The 2003 Road Safety Audit Report Recommendations for Northbound MDE are listed
below in italics, followed by discussion of their applicability to this project:

— Replace the existing YIELD sign with a STOP (NYS MUTCD: R1-1) sign further
downstream at the nose of the non-standard acceleration lane from the E. 138"
Street on-ramp. In the preferred design alternative, an auxiliary lane is installed
between this on-ramp and the E. 149™ St. off-ramp. Therefore a stop sign is not
merited.

— Install a reverse horizontal curve sign (NYS MUTCD W1-7) supplemented with an
advisory speed sign (NYS MUTCD W9-1) indicating 45 mph for the horizontal curve
between RM 1014 and 1015. Alternatively, modify the highway speed limit from 50
mph to 45 mph between RM 1005 and 1015. In the preferred design alternative, the
horizontal curve from RM 1014/2014 to 1015/2015 (Station 20+265 to 20+390) has a
radius of 600 m (1969 ft), which is above the minimum radius for a design speed of
100 km/h (62 mph). However, the horizontal curve from RM 1013/2013 to
1014/2014 (Station 20+079 to 20+151) has a radius of 350 m (1148 ft), which is
below the minimum radius. According to the NYS MUTCD, a curve sign is
recommended for this curve. Provision of this and other advance warning signs are
proposed as part of the preferred design alternative. However, neither a reverse curve
sign nor an advisory speed sign are merited at this location.

— Install an advisory speed sign (NYS MUTCD W1-20) indicating 25 mph for the E.
149" St. off-ramp. An advisory speed sign is proposed as part of the preferred design
alternative.

— Conduct a detailed traffic analysis at E. 149™ Street and Exterior Street/E. 149"
Street off-ramp intersection to improve the signal timings and operating conditions in
order to reduce the queue spillover from the exit ramp onto the mainline during peak
hours. Also, re-stripe the exit ramp as two lanes and/or widen the ramp to provide
two standard-width lanes. A detailed traffic analysis of this intersection was
performed as part of both the EIS for Gateway Center at Bronx Terminal Market and
the Design Report for this project. Geometric and signal timing improvements for
this intersection are already underway as part of the construction of the Gateway
Center. Widening the ramp to two lanes is proposed in the preferred design
alternative.

—  Apply reflectorized paint to the front of the impact attenuators at the E. 138" Street
on-ramp and E. 149" Street off-ramp. New impact attenuators and striping are
proposed at this location as part of the preferred design alternative.

— Replace the non-standard trailblazer sign for Yankee Stadium with a standard guide

sign and relocate to the right side of the service road. New signs are proposed
throughout the project area as part of the preferred design alternative.
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— Repair pavement deterioration and clogged catch basin at the E. 138" Street on-
ramp. In the preferred design alternative, new pavement and drainage structures are
provided throughout the project area.

The 2003 Road Safety Audit Report Recommendations for Southbound MDE are listed
below in italics, followed by discussion of their applicability to this project:

— Install an advisory speed sign (NYS MUTCD W1-20) indicating 25 mph for the E.
138" St. off-ramp. New advisory speed signs are proposed as part of the preferred
design alternative. At this location a longer and re-aligned ramp will not require an
advisory speed sign.

— Install a merge-from-right sign (NYS MUTCD W2-13) on the E. 138" St. off- ramp.
With the new ramp alignment, a merge-from-left sign is proposed as part of the
preferred design alternative.

— Install a merge-from-left sign (NYS MUTCD W2-12) on the service road (Exterior
Street) prior to the ramp merge. With the new ramp alignment, a merge-from-right
sign is proposed as part of the preferred design alternative.

— Install a yield sign (NYS MUTCD R1-2) on the right side of the service road
(Exterior Street) prior to the ramp merge. Due to the provision of a receiving lane, a
yield sign is not required as part of the preferred design alternative.

— Convert the center lane on Exterior Street to a shared through and right turn lane.
Install overhead signs on Exterior Street indicating lane usage. Further study would
be necessary to confirm if this lane usage recommendation would benefit traffic
operations. Any potential improvements to off-freeway intersection operations would
have to be studied further and coordinated with New York City Department of
Transportation (NYCDOT). An overhead sign structure at this location is not
proposed as part of the preferred design alternative.

— Re-install the faded pavement markings on Exterior Street, including in the gore
area. New pavement markings are proposed throughout the project area as part of the
preferred design alternative.

— Conduct a detailed traffic analysis at the E. 138™ Street and Exterior Street
intersection to improve geometric conditions and signal timings. Consider the
channelization of off-ramp traffic and the assignment of exclusive signal phases to
the ramp traffic and service road traffic to eliminate weaving on the service road.
Although geometric improvements to the intersection are beyond the scope of this
project, the re-aligned off-ramp proposed in the preferred design alternative will
reduce weaving volumes on the southbound approach to the E. 138" Street
intersection. Any potential improvements to intersection operations, either geometric
or signal timing, would have to be studied further and coordinated with NYCDOT.

I11.C.2.c. Pavement — The existing concrete deck of the viaduct will be removed and replaced due to
its advanced deterioration. The tangent section of the viaduct, to be widened, will be
constructed with cast-in-place concrete with longitudinal grooving skid-treatment wearing
surface and no asphalt overlay. The thickness will be determined during final design of the
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1.c.2.d.

11.C.2.d.(1)

11.C.2.d.(2)

11.C.2.d.(3)

project. At the southern and northern project limits, the asphalt on the approach roadways
will be milled to the existing concrete base and a new asphalt base course and wearing course
will be placed to meet the new concrete deck of the viaduct.

Structures - The MDE Project contains an elevated steel structure, approximately 1,200
meters (3,940 feet) long between E. 138™ Street and Macombs Dam Bridge. The structure
passes over Exterior Street, the Bronx Terminal Market Area, and MTA Metro-North
Railroad and is comprised of seventy-two (72) spans. A key objective of this project is to
replace the concrete roadway deck of the viaduct, which is in poor condition. Due to the
critical transportation role of the expressway, during construction, it will be necessary to
maintain six lanes of traffic during most periods of the day and on select weekend periods.
(Refer to Section 111.C.2.h for further discussion of maintenance of traffic plans.) In order to
effectively replace the roadway deck and maintain traffic at the same time, it is required to
widen the viaduct structure. Several structural components have reduced or substandard load
capacity and/or remaining safe fatigue life. These components will be reinforced or
eliminated as part of this project and include steel floorbeams, steel and concrete columns and
pile foundations. (Refer to the Preliminary Contract Plans in Appendix W.)

Deck: The bridge deck will be removed and replaced with a cast-in-place reinforced
concrete deck. The new 215 mm (8% inch) monolithic deck slab will incorporate solid
stainless steel top reinforcement and epoxy-coated bottom reinforcement bars. During
final design of the project, the Department will evaluate the use of stainless steel
reinforcement bars for the bottom mat, as well.

Superstructure: The existing structure consists of stringers supported by steel floorbeam
bents, which are in turn supported typically by two steel columns. The floorbeam bents
extend beyond the column lines along the structure with cantilevers sections. The
cantilevered sections are generally continuous with the section between the columns. The
cantilevered sections incorporate a curved web plate and bottom flange angle.
Modification of these brackets to accommodate the widening will be used, wherever
possible. In addition to the bracket modification, the existing steel bents will be modified
in several locations with a floorbeam extension and the addition of a column. All
connections will be made with high strength bolts.

Preliminary analysis has identified various steel elements that have reduced or
substandard load capacity. These members will be rehabilitated using supplemental plates
and angles or replaced in their entirety. The preliminary fatigue analysis and in-depth
inspection have identified elements that have little or no remaining life or have exceeded
their fatigue life. These members will be replaced, rivets with sheared heads will be
removed and replaced with high strength bolts, and cracked clip angles will be removed
and replaced with a new fatigue resistant detail.

Due to the large cantilevers proposed at Piers 21 through 25, 28S, 28N and 46 through
53, steel trusses will be bolted to existing floorbeam to distribute loading.

All new structural elements will be designed to compliant with NYSDOT seismic
requirements.

Substructures: Existing columns will be reinforced with steel plates and angles where
required. All reinforcement will use high strength bolts. New piles will be required to
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11.C.2.d.(7)

111.C.2.d.(8)
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support the additional loading. These piles will be tied to existing piles by widening the
existing pile cap.

In addition, new steel columns will be required at Piers 1, 3 through 20N, 26 and 27.
These columns will require new pile caps and piles. Types of piles used will be
determined in Final Design depending on location and loading.

Existing western columns and footings at Piers 25, 26 and 27 will be removed. EXisting
piles will cut below proposed ground level and remain in place.

The design will include results from the soil boring program, in-situ seismic tests, and
seismic and non-seismic analysis. A cross hole seismic evaluation has been performed to
identify the site specific seismic response spectrum to be used for this project site.

Clearances: There are no above-deck vertical clearance issues within the project limits.
The proposed vertical clearance on the 149™ Street Bridge approach at the MDE, which is
currently 4.5 meters, will be reduced to a minimum of 4.42 meters due to the structural
widening of the MDE Viaduct. This meets the minimum design requirement of 4.3
meters. There are no proposed improvements to the existing horizontal clearances
between the proposed MTA Metro-North Railroad tracks and the existing MDE columns.
After the proposed realignment of Track 6, the minimum horizontal clearance will be
2.15m (7°-0 1/27).

Live Load: The structure will be rehabilitated to accommodate a MS-18 (HS-20) truck
loading.

Bridge Width: South of Ramp A (E. 153 Street), the bridge will be widened by
approximately 3 meters and increased to 33.924 meters (111’-3’;) to facilitate staged
construction and to improve geometrics. North of Ramp A (E. 153" Street), the structure
will be widened by 1.8 meters (6°-0”).

Associated Work: There are several overhead sign structures within project limits. Three
of these structures are supported by the MDE superstructure. These span-type structures
will be replaced with new larger trusses and posts to accommodate the widening and new
sign panels. Support brackets will be developed to support the MDE signs. The existing
deck drainage will be removed and replaced. New supporting steel members will be
designed for the new scupper and downspout locations.

Crash walls will be designed and installed along columns for the existing and proposed
MTA Metro-North Railroad tracks, in conjunction with the new Yankee Stadium Station.

Coast Guard: Neither the existing nor proposed viaduct crosses a navigable waterway.

Hydraulics — There are no existing and/or proposed bridges crossing over waterways or
culverts within the project limits.

Drainage — A new drainage system will be installed on the rehabilitated viaduct structure,
including new scuppers and connecting pipes. On both sides of the center median, new
scuppers will be spaced at every second bent. Under the proposed alignment plan, the width
of the left shoulder will be increased from 0.45 meters to 1.20 meters. New scuppers will also
be located in the right shoulders in both the northbound and southbound directions. The
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11.C.2.9.

11.C.2.h.

scuppers will be spaced at every fourth bent in the northbound direction and at every bent in
the southbound direction. The proposed right shoulder width will be 3.0 meters wide in the
northbound direction and 1.8 meters wide along the proposed auxiliary lane in the
southbound direction. The additional right shoulder width in the northbound direction will
allow the scupper spacing to be increase to every fourth bent; while, the scupper spacing in
the southbound direction will remain at every bent due to the reduction of the right shoulder
width. A closed system of piping will connect the scuppers under the viaduct. The scuppers in
the right shoulders of the southbound roadway of the MDE will connect to lateral drain pipes
attached to the viaduct columns on the west side of the structure. There will be no lateral
drain pipes constructed on the east side of the structure. The drain pipes from the MDE
Viaduct will connect to a new storm sewer system to be constructed in Exterior Street as part
of the Gateway Center at Bronx Terminal Market Project. This will eliminate any run-off of
stormwater along the curb line of Exterior Street, which occurs currently under existing
conditions. The location of the drain pipes and the tie-ins to the proposed storm sewers will
be coordinated with the Gateway Center Project. During final design of the project, the
proposed MDE drainage plan and details will be submitted to NYSDOT for review and
approvals. Preliminary drainage plans are included in the Preliminary Contract Plans in
Appendix W.

On the approach roadways at the northern and southern ends of the project, the existing
drainage system will remain. New catch basins will be added and connected into the existing
system to improve drainage condition in the vicinity of the project limits. Existing catch
basins (to remain) may require reconstruction due to the widening and realignment of the
MDE. Frames and grates will be adjusted, wherever necessary, to meet the proposed
elevations of the expressway. The existing drainage structures will be cleaned during the
construction phase of the project. Since the approach roadways are and will be located on
superelevated section of the expressway, drainage will continue to flow towards the inside of
the highway.

Maintenance Responsibility — NYSDOT will continue maintenance responsibilities for the
MDE mainline and ramps. NYCDOT will continue maintenance responsibilities on Exterior
Street and associated intersections.

Maintenance and Protection of Traffic — The MDE Viaduct is proposed to be widened
within the project limits to facilitate staged construction and maintenance of vehicular traffic
during its rehabilitation. This proposed widening will allow for the staged replacement of
long segments of the viaduct deck, while maintaining six lanes of traffic during peak periods
and at other times as required by the NYC Office of Construction Mitigation and
Coordination (OCMC) and NYSDOT.

The MPT concept is to construct the widened sections first to gain the additional width
needed to maintain 3 lanes of traffic in each direction during MPT stages and then to remove
the median to facilitate shifting of lanes. The last stage is to construct the median. Ramp
access will be maintained by constructing the improvement half at a time. Plans showing the
proposed construction sequencing are included in Appendix W. Figure 111-10 shows how a
representative section of the viaduct would be constructed in stages. Each stage of
construction is briefly outlined below:

Existing: The existing structure on the tangent alignment carries three 3.6-meter lanes of

traffic in each direction separated by a concrete median barrier. There is a 3.7-meter right side
shoulder and a 0.45-meter left shoulder in each direction of travel. At the north and south

CH. 11 -PG.91



September 28, 2009 DRAFT DESIGN REPORT PIN X720.30

ends of the viaduct, the width of the structure narrows and lane widths vary to a minimum of
approximately 3.2 meters with limited right side shoulders.

Stage 1: On both the northbound and southbound roadways, traffic would be shifted to the
outside shoulders and a work zone would be developed between the two roadways. Traffic
would be maintained on three 3.3-meter travel lanes in both directions. In the work zone, the
median barrier would be removed and the median area reconstructed to provide flush
pavement and to permit lane shifting in subsequent stages. It should be noted that in all stages
of construction, a 0.3-meter wide running clearance would be provided next to the temporary
concrete barrier.

Stage 1A: Between Ramp D and the Macombs Dam Bridge, the northbound travel lanes
would be shifted towards the opposing southbound travel lanes to provide a work zone on the
east side of the viaduct. The northbound and southbound travel lanes would be separated by a
temporary concrete median barrier. Traffic would be maintained on three 3.3-meter travel
lanes in both the northbound and southbound directions. In the work zone, between Ramp D
and the Macombs Dam Bridge, the existing deck would be demolished, the viaduct would be
widened and the new deck would be constructed at a width to handle two lanes of traffic in
the next stage.

Stage 2: The southbound travel lanes would be shifted towards the opposing northbound
travel lanes to provide a work zone on the west side of the viaduct. The northbound and
southbound travel lanes would be separated by a temporary concrete median barrier. Traffic
would be maintained on three 3.3-meter travel lanes in both the northbound and southbound
directions. In the work zone, the existing deck would be demolished, the viaduct would be
widened and the new deck would be constructed at a width to handle two lanes of traffic in
the next stage. Also, the new SB MDE off-ramp to E. 138" Street would be constructed in
Stage 2.

Stage3: In the southbound direction, two 3.3-meter travel lanes would be shifted to the newly
constructed section on the west side of the viaduct. A third 3.6-meter wide travel lane, which
would be adjacent to the two shifted southbound travel lanes, would be separated by two
concrete barriers and a closure-pour area. A 0.3-meter wide running clearance would be
provided next to the temporary concrete barrier on both sides of the third southbound travel
lane. In the northbound direction, the three 3.3-meter travel lanes would be shifted to the
west, abutting the southbound travel lanes, to provide a work zone on the east side of the
viaduct. In the work zone, the existing deck would be demolished, the viaduct would be
widened and the new deck would be constructed at a width to handle two lanes of traffic in
the next stage. In addition, the northbound auxiliary lane between the E. 138" Street on-ramp
and the E.149"™ Street off-ramp would be constructed along with the widening of the NB
MDE off-ramp to E. 149th Street. The new SB MDE off-ramp to E. 138" Street would be
opened and the existing ramp closed in Stage 3.
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Stage 4: In the northbound direction, two 3.3-meter travel lanes would be shifted to the
newly constructed section on the east side of the viaduct. The third northbound travel lane
would be maintained in the Stage 3 configuration. However, in this instance it would be a
separated 3.6-meters wide travel lane with 0.3-meter wide running clearances on both sides.
The three southbound travel lanes would be maintained in the Stage 3 configuration. The
work zone would be situated between the two northbound travel lanes and the separate
northbound lane. Approximately 7 meters of deck would be demolished and newly
constructed in the work zone.

Stage 5: The left northbound travel lane would be shifted to the east, providing three 3.3-
meter northbound travel lanes on the newly constructed eastern section of the viaduct. The
two southbound travel lanes would be maintained on the newly constructed westernmost
section of the viaduct in the Stage 4 configuration. The separate southbound left lane would
be shifted to the slot of the separate northbound left lane in Stage 4. The work zone would be
situated between the two southbound travel lanes and the separate southbound left travel lane.
Approximately 4.5 meters of deck would be demolished and newly constructed in the work
zone.

Stage 6: The three northbound travel lanes and the two southbound travel lanes would be
maintained in the Stage 5 configuration. The separate southbound left lane would be shifted
next to the two southbound lanes. In the work zone, the remaining center section of the
viaduct would be reconstructed with a new deck and median barrier.

Final: The proposed structure would carry three 3.6-meter travel lanes on both the
northbound and southbound roadways, separated by a concrete median barrier. A 3.6-meter
right side shoulder (or auxiliary lane) and a 1.2-meter left shoulder would be provided on
both roadways.

No off-site detours are currently planned for the MDE mainline traffic. Stipulations would be
added requiring that the construction zone be made available on short notice for emergency
services, if necessary. Minor impacts to emergency services response times may occur during
the times that lane closures would be permitted. Local lane restrictions and maintenance of
traffic would be required on Exterior Street, below, for construction of the new foundations,
bents and columns.

Intermittent short term interruption of traffic (vehicular and pedestrian) to local activities
below the expressway on Exterior Street may be required during construction. Impact to
traffic would be minimal if these lane closures are implemented in the off-peak periods. The
entire length of the viaduct would be identified as a No-Drop Zone. Shielding would be
utilized to prevent construction debris from falling below onto Exterior Street and sidewalks.

The final design for maintenance of MDE mainline traffic will include adequate signage to
guide drivers through the construction zone and will include temporary lighting, where
necessary.

Soils and Foundations — Due to the soil type and composition within the project area, all
new substructure elements will be founded on piles. Piles types will be determined during
final design, which will be Bored-in-Piles, where overhead clearance is restricted, Micropiles,
or Steel H Piles driven into rock. Figures I11-11 and I11-12 show the preliminary location of
the new foundations.
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Utilities — The new utilities include overhead lighting for the highway, underdeck lighting,
and new drainage system, no other utility work is proposed for the MDE viaduct structure.

The existing concrete encased watermain, located below the median between the girders, is
carried over the MTA Metro-North Railroad property, within the ROW of local streets, will
remain. The utilities between E. 149" Street and the MTA Metro-North Railroad have been
replaced entirely as part of the Gateway Center at Bronx Terminal Market Project. Existing
utilities within the project limits are included in the Preliminary Contract Plans in Appendix
w

Railroads — The MTA Metro-North Railroad crosses below the Major Deegan Viaduct at its
northern terminus. There are currently four tracks for both freight (6 trains per day) and
commuter rail (150 passenger tr