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4.1 - Letter of Submittal




LMB Constructors 14500 Avion Parkway, Suite 200

Chantilly, VA 20151
(P): 703.222.5670

August 8, 2017

Mr. Jeffrey A. Roby, PE, DBIA
Alternative Project Delivery Division
Virginia Department of Transportation
1401 East Broad Street

Annex Building, 8 Floor

Richmond, Virginia 23219

RE: Design-Build Project for 1-64 Southside Widening and High Rise Bridge, Phase I
State Project No.: 0064-131-811, P101, R201, C501, B662-B670, D637, D638
Federal Project No.: NHPP-064-3(488)

Contract ID Number: C00106692DB93

Dear Mr. Roby:

LMB Constructors (LMB) is comprised of The Lane Construction Corporation (LANE), McLean
Contracting Company (McLean), and Branch Civil, Inc. (Branch) (the joint venture partners) and presents
our Technical Proposal for the above referenced Design-Build (D-B) project to the Virginia Department of
Transportation (VDOT). Our response contains all information requested in the RFP dated December 14, 2016
and Addendums 1-8.

LMB is the Offeror and will be the overall authority for the Project. LANE will serve as the Lead JV Partner.
We have teamed with STV Incorporated dba STV Group Incorporated (STV) as the Lead Designer,
supported by Johnson, Mirmiran and Thompson, Inc. (JMT), to provide VDOT with a Team that has a
reputation for completing complex projects innovatively, on time, and often ahead of schedule. Our Team’s
experience will enable us to deliver the high quality and technically sound project both VDOT and the public
expects. Our Team has taken every opportunity to provide enhancements, innovative ATCs, and value-added
design features; diligently manage and mitigate risk; and reduce both construction and long-term maintenance
costs.

4.1.1 Offeror’s Full Legal Name and Address:
LMB Constructors
c/o The Lane Construction Corporation
90 Fieldstone Court
Cheshire, CT 06410

4.1.2 Declaration of Intent: It is the Offeror’s intent, if selected, to enter into a contract with VDOT for the
Project in accordance with the terms of the RFP.

4.1.3 120-Day Declaration: Pursuant to Part 1, Section 8.2, we declare that the offer represented by this
Technical Proposal and our Price Proposal will remain in full force and effect for one hundred twenty (120)
days after the date the Technical Proposal is submitted to VDOT (“Technical Proposal Submission Date™).
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4.1.4 Offeror’s Point of Contact Information: Mr. John P. Havel, Jr. is the authorized representative and
point of contact for the LMB Team for all matters associated with this submittal.

John P. Havel, Jr., PE, Pursuit Manager
The Lane Construction Corporation
14500 Avion Parkway, Suite 200
Chantilly, VA 20151

Tel: (412) 445-0423 Fax: (703) 222-5960
E-mail: JPHavel @laneconstruct.com

4.1.5 Offeror’s Principal Officer Information: Mr. Joseph P. Lark is a Principal Officer of LMB
Constructors.

Joseph P. Lark, Senior Vice President

The Lane Construction Corporation

14500 Avion Parkway, Suite 200

Chantilly, VA 20151

Tel: (703) 222-5670 Fax: (703) 222-5960

E-mail: JPLark @laneconstruct.com

4.1.6 Final Completion Date: In accordance with RFP Part 1, Section 2.3.1, LMB proposes a Final
Completion Date of July 30, 2021.

4.1.7 Unique Milestone Dates: LMB does not propose any Unique Milestone dates.

4.1.8 Proposal Payment Agreement: An executed Proposal Payment Agreement (Attachment 9.3.1) can be
found in the Appendix of Volume 1.

4.1.9 Certification Regarding Debarment Forms: Certifications for Debarment for Primary and Lower-Tier
Transactions have been completed and executed for the Offeror and all subconsultants, subcontractors, and
other entities identified as members of the LMB Team. These can be found in the Appendix of Volume 1.

The LMB Team appreciates the opportunity to provide our Proposal for this extremely important project. We
look forward to working closely with VDOT and stakeholders in our development and delivery to make the I-
64 Southside Widening & High Rise Bridge Phase 1 Project a landmark success for the citizens of Virginia.

Respectfully submitted,

L]~

John P. Havel, Jr., PE
Authorized Representative
LMB Constructors
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4.2 | OFFEROR’S QUALIFICATIONS

4.2.1 Qualifications of Key Personnel

Since the submission of our Statement of Qualifications (SOQ) dated October 13, 2016, the LMB Team has
made the following VDOT-approved changes:

e EV Williams, Inc. is now Branch Civil, Inc. and all references on the organizational chart have been
changed to reflect this name change.

e Mr. Joe Sckinto, the Right of Way Lead is no longer with JMT. He has been replaced with Mr. Gerald
Krebs, SR/WA. (Non-Key Personnel)

e Mr. Daniel Needham, the QA Lead Inspector (Bridge) is no longer with NXL. He has been replaced with
Mr. Drew Powell. This non-key personnel change resulted in the following change in the SOQ
organizational chart narrative:

QA Lead Inspectors, Mr. Baniel-Needham Drew Powell (Bridge Elements) and Mr. Tony Guy
(Roadway Elements), will report directly to the QAM, and will be assigned to the project on a full-time
basis for the duration of construction operations.

The LMB Team confirms that all other information presented in the SOQ remains true and accurate in
accordance with Part 1, Section 11.4. The Team proposed by LMB will remain intact for the duration of the
contract.

4.2.2 Organizational Chart

Under the leadership of our Design-Build Project Manager (DBPM), Tom Phillips, the LMB Team is structured
to effectively manage and deliver the design and construction of this Project. The LMB Team is organized to
provide VDOT with a single-source point of contact, responsible for all design and construction activities. Our
Team organization has a straightforward chain of command, with individual tasks and functional responsibilities
clearly identified. This organizational chart identifies key personnel and major functions to be performed for the
successful management, design, and construction of the Project. Although the reporting relationships are rigid,
the lines of communication within the LMB Team will remain fluid and flexible to meet the requirements of
each individual Project task. To prevent unnecessary Project delays, it may be prudent, at times, for other
members within the LMB Team to communicate directly with their counterparts at VDOT. This will be directed
and authorized in advance by Mr. Phillips and the VDOT Project Manager.

Our updated organizational chart with the VDOT-approved changes is included on the following page.
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The LMB Team organization has a straight-forward chain of command, with individual tasks, responsibilities, and functional relationships clearly identified. The following Organizational Chart depicts VDOT, third party stakeholders, key
personnel, support personnel, and their respective relationships and functions.
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4.3 | DESIGN CONCEPT

The Design Concepts for the 1-64 Southside Widening and High Rise Bridge, Phase 1 (1-64 High Rise Bridge)
Project provided in this Technical Proposal have been a coordinated effort between our design and construction
teams to comply with the Technical Requirements; design and implement MOT plans to provide a safe work
zone for construction personnel and the traveling public, minimize impacts to traffic disruptions, improve
the effectiveness of operations, and significantly reduce the need for future inspection and maintenance.
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Critical aspects of our Design Concept were derived from our Team’s approved Alternative Technical Concepts
(ATCs). These ATCs include various enhancements that exceed the RFP requirements, listed in the table below.

Our Conceptual Plans fully conform to all AASHTO, VDOT, and RFP requirements, including those listed in RFP
Part 2, Attachment 2.2. Enhancements to the RFP Plans are highlighted on our Conceptual Plans. Our Plans do
not include any design elements that require Design Exceptions and/or Design Waivers not identified in the RFP,
addendums, or ATCs.

4.3.1 Conceptual Roadway Plans (Provided in Volume I1)

Final plans will be prepared using MicroStation CADD and Geopak/OpenRoads. Electronic submissions of plans,
reports, and calculations will follow VDOT’s process, including an associated LD-436 quality checklist. Plans will
be provided in .dgn and .pdf formats, as well as paper copies, at the milestones outlined in the RFP. Each
submission will undergo an internal quality review process prior to submission. As-built plans of the Project will
be provided in accordance with VDOT requirements.

(a) Project Limits

The entire Project is within the City of Chesapeake and contained within the ROW and Permanent Easements
defined by VDOT on the RFP Conceptual Plans. Design begins with milling and overlay of the three existing lanes
of eastbound (EB) traffic just east of the bridge over Rotunda Avenue. Full paving, including widening, begins at
EB Sta. 1504+72.81. Proposed construction on the westbound (WB) lanes begins at WB Sta. 1030+57.06. Under
ATC-2, the HOT lanes in the EB and WB directions shift to the median of 1-64 at about WB Sta. 1062+50
and rejoin the RFP Conceptual Plans at the Route 17 Interchange improving safety to the motoring public
as well as public acceptance. Hard Shoulder Running (where traffic is permitted to run on the shoulders for
designated periods) begins along the outer shoulders of the EB and WB general purpose lanes just east of the
George Washington Highway (Route 17) interchange and continues across the High Rise Bridge to Great Bridge
Boulevard,; this improves safety and public acceptance. Major work ends on the EB lanes at the entrance ramp
from Battlefield Boulevard. Work in the WB lanes extends farther and ties into the existing CD lanes and other
lanes just west of Battlefield Boulevard. The overall project length is approximately 8.7 miles. Work is also
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conducted on connecting ramps and roads along 1-64, including crossings at Battlefield Boulevard, Yadkin Road,
Shell Road, Bulldog Drive, and Libertyville Road. The bridge crossing over 1-64 at Great Bridge Boulevard will
be replaced and the approaches will be realigned enhancing public safety and acceptance.

Potential Noise Wall #2 begins about 1,000 feet west of Rotunda Avenue, within the Project limits described
above. Noise Wall 2 and the associated shoulder work, lighting, and drainage are included on the Conceptual
Plans. The Preliminary Noise Report identified Noise Wall 2 as “feasible but not reasonable” and the noise wall
may not be found to be feasible after the final noise analysis is conducted. If so, work on the EB 1-64 shoulders
west of Rotunda Avenue can be omitted.

(b) General Geometry, including Horizontal Curve Data and Associated Design Speeds

In general, the 1-64 roadway design provides a 12-foot HOT lane in each direction plus two, 12-foot general
purpose lanes in each direction, aligned with the existing adjacent lanes. An exception occurs through the limits
of ATC-2, where the HOT lanes are located near the center of the existing median. Table 4.3.1.a summarizes
pertinent geometric features for the major roadway components. The additional criteria listed in the RFP
Attachment 2.2 will also be implemented. These design elements meet or exceed RFP requirements or approved
ATC-2. Median conditions and shoulders vary throughout the Project area. Libertyville Road is designed to the
City of Chesapeake standard for an Urban Local Street (GS-8).

Table 4.3.1.a. Geometric Features

Great

GenerLaI Purpose Managed Lanes Interchange CD Roads Bridge Other Cross
anes
Road\_/vgy I_:unctlonal Urban Principal Urban Principal Interchange L_ergn Ur_ban .
Classification Arterial (Freeway)  Arterial (Freeway) Ram Principal Minor Varies
y y P Arterial Acrterial
Geometric Design GS-5 thru
Standard GS-5 GS-5 GS-R GS-5 GS-6 GS-8
SElE e 70 mph 70 mph 35 mph 60 mph 40 mph 35n;[gh55
Access Control Full Full Full Full Partial N/A
Minimum Lane Width 12-foot 12-foot 16-foot 12-foot 12-foot Varies
Min/Max Grade (%) 05/3.0 05/3.0 05/6.0 0.5/3.0 05/7.0 Varies

(c) Number and Widths of Lanes, Shoulders, Sidewalks, and Hard Shoulder Running

Along 1-64, the Design Concept provides two, 12-foot-wide general purpose lanes and a 12-foot-wide HOT lane
in each direction. Paved shoulders (12-feet wide and increased to 14 feet wide when adjacent to barriers) are
used through the areas of the Hard Shoulder Running. Elsewhere, shoulder widths vary; 10-foot wide paved
shoulders are used in areas along existing travel lanes permitted by the approved design waivers and exceptions,
minimum 12-foot paved shoulders are used adjacent to new widening. The shoulders for the separated HOT
lanes through the ATC-2 area provide a 6-foot right shoulder and 4-foot left shoulder in keeping with AASHTO
recommendations to avoid promoting inappropriate shoulder operations. Extra wide shoulders are provided
on the approaches to the new High Rise Bridge to accommodate future Phase 2 construction traffic.
Sidewalks (5-foot width) are provided for relocated local roads including Libertyville Road and Great Bridge
Boulevard increasing pedestrian safety and public acceptance. Emergency pull-offs are located between Sta.
1751+00 to 1765+00 adjacent to the EB lanes and from Sta. 1273+50 to 1282+50 adjacent to the WB lanes.
Existing median crossovers are retained. Lane widths for other affected roadways, ramps, CD-roads, and
crossovers are provided in the Conceptual Plans.

(d) Horizontal Alignments

The general horizontal alignments shown in the RFP Conceptual Plans are consistent with our design concept.
Lane transitions are introduced to align with bridges and crown corrections which will improve drainage,
minimize hydroplaning and thereby improve safety. All mainline alignments including the separated HOT
lanes through the ACT-2 limits are designed for 70 mph. The ATC-2 alignment is generally concentric with
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the adjacent existing lanes and all curves are superelevated to meet AASHTO and RFP requirements. Geometry
for cross-overs, turning radii and intersection configurations, service roads, entrances, etc. have been verified
and designed to meet the criteria referenced in the RFP. Except for curves listed in the RFP, superelevation is
being improved for horizontal curves including correction of the existing superelevation through the EB and
WB curves just west of Military Highway.

(e) Profile Grade Line for all Segments and Connectors

Our Conceptual Plans comply with those in the RFP and generally follow the profiles for the existing general
purpose lanes or other associated roadways. The profile along the managed lanes through the ATC-2 limits
is raised at roadway crossing to accommodate full clearances for future Phase 2 widening as well as future
roadway or rail widening beneath 1-64 at Military Highway and Yadkin Road. This will improve public
acceptance by constructing work that will not need replacement in Phase 2 to achieve higher clearances
at bridges. Except for tie-ins at the beginning and ends, the ATC-2 profile provides slopes exceeding 0.50%
but still accommodates future widening in the median for Phase 2 HOT lanes. The maximum grade along the
alignments occurs at the new High Rise Bridge at 3.0%. Roadway profiles, including maximum and minimum
grades, are shown in the Conceptual Plans. A minimum grade of 0.50% has been applied for all new alignments;
for existing alignments and transitions a flatter grade sometimes occurs and a “shoulder rolling” technique was
applied to provide positive drainage. The Conceptual Plans note that where the existing roadway profile is to
remain nearly level, edge profiles for widened shoulders are “rocked” to control ponding and ensure positive
pavement drainage, improving safety operations and public acceptance. Permanent and temporary
lighting will be maintained at all times to mitigate substandard headlight sight distances through the
existing sag vertical curves just east of Yadkin Road ensuring public safety.

(F) Typical Sections with Cross Slopes and any Retaining Wall Structures of all Roadway Segments
(Mainline, Interchange Ramps, Connector Roads and Roadway Crossings)

The lane widths, cross slopes, superelevation standards and pavement depths for all roadways will meet or
exceed all criteria listed in the RFP and associated documents. Typical sections for affected roadways are shown
in the Conceptual Plans.

ATC-2 will realign the location of the HOT lanes to create a two-way typical section which is barrier-separated
with a 12-foot HOT lane on each side of the median barrier, a 4-foot shoulder on the inside shoulder adjacent to
the barrier, and a 6- foot shoulder on the outside shoulder. By separating the HOT lanes from the conventional
lanes public safety and acceptance are enhanced. One of the many advantages provided under this
configuration is the ability to add the future Phase 2 HOT lanes in the median adjacent to the Phase 1
HOT lanes. Future Phase 2 impacts along the outer edge of the existing lanes are reduced, enhancing
public acceptance. The typical sections for this ATC will not require design waivers or exceptions; the proposed
typical section meets the requirement for Barrier-Separated, Two-Way HOV Lane Facilities per “AASHTO
Guide for High-Occupancy Vehicle (HOV) Facilities, which further states “HOV envelopes in one direction
over 22 feet may invite passing” therefore, a full breakdown shoulder is not recommended. The width proposed
in ATC-2 will allow vehicles to maneuver around a disabled vehicle. All paving for ATC-2 will be full-depth
pavement as stated in the RFP.

ATC-2 will accommodate future widening of Military Highway to a 6-lane facility with sidewalks and
raised median. It will also accommodate one lane of future widening along Yadkin Road plus the addition
of another rail track and service road. Minimizing future construction and improving public acceptance.
The HRTPO (the local Metropolitan Planning Organization) does not include plans for widening either Military
Highway or Yadkin Road on their Fiscally-Constrained 2034 Long Range Transportation Plan (LRTP) nor is
widening on the candidate list for their updated 2040 LRTP. The City of Chesapeake includes widening of
Military Highway, but not Yadkin Road, on their unconstrained 2050 Master Plan; supporting studies suggest
that the accommodated 6-lanes are under consideration.

Much of the roadway is bordered by new noise walls. Our design concept would incorporate a composite system
where the lower part of the noise wall serves as a low retaining wall and upper portions serve as noise walls. This
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concept reduces the need for temporary grading or slope easements improving the construction schedule
by eliminating ROW acquisition risk and future maintenance costs. Other retaining walls are associated with
bridge abutments and approaches and are addressed later in Section 4.3.2 - Conceptual Bridge Plans.

(9) Conceptual Hydraulic and Stormwater Management Design

The drainage and stormwater management design for this ™ he" VB Team has evaluated the RFP drainage
Project will meet all RFP criteria. This includes design to reduce the need for additional ROW and
application of Virginia Law, the VDOT Drainage impacts to wetlands thus lowering construction
Manual, applicable I1IMs, and the technical criteria  costs, minimizing maintenance and improving

outlined in Part Il B of the Virginia Stormwater  acceptance. Our design advantages include:
Management Program Permit Regulations. e Use of water quality swales within the median
The LMB Team reviewed the RFP document and the to reduce the need for BMPs along the outside
CCTV/Pipe Inspection Reports included with RFP files. of the roadway, reducing the need for

additional ROW

e Taking advantage of storage volume within
the median to eliminate off-site stormwater
BMPs allowing these areas to be used in

The pipes listed in the table found in Section 2.7.2 of the
RFP, as well as the existing storm sewer system or culverts
located east of WB Sta. 1413+50, have been identified to

be removed and replaced. Some of these pipes will be Phase 2 to decrease Phase 2 ROW

removed and replaced in the same locations. Others will be requirements.

replaced near the existing pipe. Existing pipes that remain  « Reduced construction cost and maintenance
will be plugged and abandoned. For the pipes listed in the cost to VDOT by purchasing the maximum
Pipe Inspection Report, our Team has created an approach 25% of water quality nutrient credits

for repairing and or rehabilitating the pipes.

H&H Analysis: The LMB Team will complete the necessary hydrologic and hydraulic (H&H) calculations to
satisfy VDOT design criteria, as well as post-construction as-built requirements. There are several sensitive
areas along the Project corridor prone to flooding. The Deep Creek Landing neighborhood is north of 1-64 and
adjacent to the Gilmerton Canal. A tide gate is proposed to alleviate flooding in this neighborhood. We are also
directing all roadway runoff in the area to the south and discharging it into the canal downstream of the tide
gate. During design, a detailed model of the area will be conducted to refine the design of the tide gate. Another
sensitive area is the neighborhood west of Deep Creek High School in the vicinity of Hancock Drive. The
proposed storm drain design will limit runoff into the existing system by staging and releasing runoff at a
slower rate than in the existing condition improving public acceptance.

Stormwater Management Design: The Project is being designed in accordance with Part IIB of Virginia’s
stormwater regulations. The Virginia Runoff Reduction Method (VRRM) has been used to determine the
anticipated pollutant reduction requirement for the Project. The Project area is complicated and extends into
three different Hydrologic Unit Codes (HUC). The pollutant reduction requirement must be addressed for each
HUC. The total anticipated limits of disturbance is 120 acres. The required pollutant reduction for the Project is
shown in Table 4.3.1.b and broken up by HUC. Also included in the Table are the proposed BMPs that will be
used to address the pollutant reduction. Only 75% of the required pollutant removal will be achieved by the on-
site BMPs. Water quality credits will be used to achieve the remaining 25%. Buying credits reduces VDOT’s
long term maintenance cost for the corridor.

Table 4.3.1.b. Performance Based Water Quality Analysis Summary

Pollutant
Req. Phosphorous Removal Net Pollutant

HUC Label | Removal (lbs./yr.) Loading (Ibs./yr.)
JL-55 1.43 Dry Swale 11 1.43 0
Grass Channel I, Dry Swale 11,
=53 108.77 Bioretention II, Wet Pond | 8289 25.88
JL-51 8.67 Grass Channel I, Dry Swale I, 6.5 217

Bioretention Il, Wet Pond |

Total Remaining 28.05
Phosphorous Loading
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Wet ponds, bioretention basins/swales, and dry swales will be used to address the pollutant reduction requirement.
Based on Project constraints, such as available ROW, median width, and groundwater elevation using a treatment
train approach of dry swales discharging into bioretention basins yielded the greater water quality benefit.
This approach also allows for infiltration which reduces runoff volume, and staging minimal amounts of
runoff in the median. The minimal amount of storage adds up to a significant volume when analyzed by outfall.
The infiltration and runoff stored in the median combine to address the outfall criteria governed by the Energy
Balance Equation. Energy Balance is required to be used when storm sewer systems outfall into a natural channel.
When discharging to a manmade system, the 2-year and 10-year storm events will be evaluated. The 2-year event
will be used to determine channel stability using the Tractive Force Method and the 10-year event will be used to
determine channel adequacy. The limits of these analyses will be either where the channel enters a mapped flood
plain or the drainage area is one hundred times greater than the contributing drainage area.

Stormwater Quantity Management: The LMB Team will take advantage of the reduction to the post
development Curve Number (CN) created using infiltrative BMPs. This approach combined with staging
minimal amounts of runoff within the median will help offset the increase in runoff due to the increase in
impervious area. Where the reduction in CN and the use of infiltrative BMPs are not enough, conventional wet
ponds will be designed. Several of these ponds are needed along the Project corridor. These ponds will reduce
the post developed runoff rates to acceptable flows.

(h) Proposed Right of Way Limits

The design concept for the roadway, including stormwater management facilities, will be contained within the
ROW or permanent easement limits shown on the RFP Plans. Permanent utility easements and temporary
construction easements will be identified during design and approved by VDOT prior to land acquisition. The
Team has identified a few isolated parcels that traditionally require extra time for acquisition (churches, railroads,
joint estates, etc.) and developed a design to mitigate impacts to the schedule caused by potential delays.

(i) Proposed Utility Impacts

Our design concept for utilities is based on the Subsurface Utility Engineering (SUE) mapping provided by VDOT
for utilities crossing the Project; the designation of utilities running parallel to the roadway was generally not
provided. Supplemental utility information has been collected from the City of Chesapeake, VDOT as-built plans
(ITS), and from meetings we have held with each potentially affected utility owner along the corridor where
mitigation options were discussed. Additional SUE work will be performed by the LMB Team during Scope
Validation. A utility conflict matrix in Section 4.4.2 demonstrates the comprehensive array of utilities, impacts,
and mitigation strategies being considered during design. Our Team is focused on minimizing potential conflicts
and creating solutions that will best benefit VDOT while reducing disruption to the public and utility owners.

Our conceptual design avoids numerous utility conflicts. Our design minimized impacts to utilities through
avoidance by introducing single-span bridges for ATC-2 which eliminates piers within the roadway underpasses
at Military Highway and Yadkin Road. This will minimize schedule impacts and possible service
disruptions, increasing public acceptance. “In-plan” design would be provided for “wet” utilities including
replacement of the 10-inch watermain in Libertyville Road to avoid damage during adjacent bridge construction
by heavy cranes. A new fire hydrant will be provided at Bainbridge Boulevard to supply the standpipe in the
new bridge. Other solutions for conflicts are noted on our Conceptual Plans.

(1) Minimum Pavement Sections

The pavement design provided in the RFP has been incorporated into our design concept and is shown on the
Conceptual Plans. During scope validation, additional geotechnical information will be obtained and used to
validate the final pavement design. Ground improvements have been identified and incorporated for known
areas of deficient subgrade.

(k) Location of Milling and Overlaying and/or Building Up of Existing Pavement

The majority of the existing pavement is being retained and will be milled and overlayed as required by the
RFP. During scope validation, additional geotechnical information will be obtained and used to validate the
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final pavement design. Pavement build up is anticipated through the horizontal curves west of the George
Washington Highway interchange, including a portion of the ramps, as required by the RFP. Adjustments to
superelevations will improve safety.

(I) Noise Walls

All noise walls shown on the RFP Conceptual Plans are included in our current design concept. The RFP stipulates
locations for noise walls along roadways, ramps, and on the new High Rise Bridge based on a preliminary noise
evaluation. The LMB Team will perform a Final Design Noise Analysis and submit it to VDOT for review and
approval; changes due to traffic volumes and lane locations may affect the results of the analysis. Where the results
of the Final Design Noise Analysis dictates; the LMB Team will provide permanent noise mitigation in compliance
with applicable State and Federal policies and regulations. The RFP Conceptual Plans included a detail to protect
noise walls located adjacent to shoulders; not all components of that detail are MASH-tested for crash protection.
Our ATC-1 addresses this issue and provides a wall protection system that is MASH-tested to be safer for
the traveling public. Additionally, ATC-1 meets FHWA safety requirements and eliminates the need for
future barrier replacement. When possible, some walls located along interchange ramps were shifted away
from the ramp to also improve safety and reduce drainage impacts.

(m) Traffic Structures

The LMB Team performed a comprehensive review of the existing overhead signing along the 1-64 corridor
utilizing the provided existing signing inventory, the conceptual signing roll plots, Traffic Safety Assessment
document, field observations, and the language in the RFP. Existing overhead sign structure removals are shown
in the Conceptual Plans and have considered the proposed roadway widening design. The proposed Standard
VDOT sign structure locations are a product of this review and have been optimized to consolidate the new sign
structure locations and place them in accordance with the 2009 MUTCD and proper clearances to other roadside
features. Although the proposed sign faces are not required to be shown in our Conceptual Plans, the messages
have been designed and positioned to determine proposed sign structure locations, sign panel sizes, and to
provide the proper number of signs and spacing per the 2009 MUTCD requirements.

Signing for the HOT lanes was incorporated into the signing design and coordinated with the ITS plans. Toll
pricing DMS signs are provided in accordance with the RFP and spaced appropriately. All access points are
designed per the 2009 MUTCD, 2011 Virginia Supplement to the 2009 MUTCD, and the FHWA Priced
Managed Lane Guide. The LMB Team has previous experience in designing and implementing HOT lanes
signing designs in Virginia and is familiar with the process and requirements.

Signing for the hard shoulder running lane is incorporated into our design and coordinated with the ITS plan.
Although not required to be shown in our Conceptual Plans, the ground mounted signs for the hard shoulder
running lane facility and the emergency refuge areas were conceptually mapped for adequate placement and to
determine the need for any additional roadside features.

All new signage will contain Type 1X or higher retroreflective sheeting in accordance with Traffic Engineering
Division Instructional & Informational Memorandum Overhead Sign Lighting (1IM-TE-380). This will lower
operating costs to VDOT as well as provide safety to the motoring public.

The removal of the existing overhead sign structures and the installation of the proposed overhead sign structures
will be phased throughout the construction staging. In some cases, overhead signs will be placed on temporary
ground mounted bases along the side of the roadway as appropriate. Proper sign messaging will remain throughout
construction utilizing the use of overlays or new construction guide signs. In other cases, the new overhead sign
structure will be installed and unveiled prior to removing the existing sign structure and overhead signing. Either
solution will maintain public safety.

Traffic Signal Structures will also be installed along the realignment of Great Bridge Boulevard and the 1-64 EB
off ramp. The above ground traffic signal infrastructure is included in our Conceptual Plans. To maximize safety
the signal will be constructed in two stages, where traffic will remain on the existing alignment while the proposed
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signal is being built, then once the proposed infrastructure is built, operational and in use, the existing structures
will be removed.

(n) ITS/Tolling Infrastructure Features (CCTV, VDS, DMYS)

Our Team has located ITS infrastructure consisting of proposed closed circuit television (CCTV), microwave
vehicle detection sensors (MVDS), dynamic message signs (DMS), cabinets, and tolling locations along the I-
64 corridor as shown in accordance with the RFP Conceptual Plans. The locations of the proposed CCTV
devices have been coordinated with the signing plan to avoid obstructing camera views providing full coverage
of the roadway. The MVDS are spaced every half mile on each side of the roadway and at all interchanges and
on and off ramps to provide information for tolling and traffic management. MVDS and CCTYV share a pole.
Proposed CCTV, MVDS, and DMS locations share an equipment cabinet where possible and where distance
permits to consolidate the total number of cabinets. The sharing of poles and equipment cabinets will reduce
the overall time spent on maintenance and will provide a cleaner design along the roadway.

Using the existing ITS inventory and existing ITS drawings, our Team has determined where existing poles can
be reused for proposed CCTV and MVDS, and where the ITS conduits and cables can remain in place. All
existing CCTV and MVDS poles that are to remain will have new CCTV and MVDS to replace the existing
devices on the pole. Where existing poles will be impacted by road widening and noise wall installation, the
poles will be removed and proposed poles will be installed behind the noise wall structure due to spacing
requirements and safety requirements for maintenance personnel. The equipment will be mounted high enough
on the pole to eliminate any obstructions from the noise wall. Easy access to the ITS equipment will be provided
through doors in the noise wall. Locating the equipment behind the noise wall will provide a safer place for
maintenance personnel to work and will also protect the equipment from possible damage due to
vehicular accidents, thus reducing maintenance costs.

VDOT has an existing backbone communications network that will be used for the proposed ITS infrastructure.
Full details of proposed conduit and cabling is not shown on our Conceptual Plans, however impacts to the
existing cable have been considered and have been relocated accordingly. Impacted fiber runs will be replaced
by new fiber runs of the same strand count as existing, spliced into the backbone. Duct banks impacted by road
widening will be relocated further from the roadway and the ITS equipment will be replaced. The ITS duct
banks will be relocated behind all proposed noise walls due to the close proximity of the noise wall installation
to the roadway and the spacing requirements of the duct bank installation. The proposed duct banks will contain
a 4-inch conduit and a 4-inch spare for communications and a 2-inch conduit and a 2-inch spare for electrical.
Trenching and boring locations based on grading has been coordinated. All new ITS infrastructure will feed into
the Electronic Toll Collection system (ETC) or the Traffic Management System (TMS) for the roadway at the
Traffic Operations Center (TOC).

A new 96 strand fiber backbone cable in a 4-inch conduit and an additional spare 4-inch conduit will be installed
under the new High Rise Bridge. Two 2-inch electrical conduits will be embedded in the bridge parapet. CCTV
and MVDS will be mounted on poles along the new High Rise Bridge to provide coverage of the new bridge
and the existing drawbridge. A new cabinet will be provided for the Drawbridge Traffic Management System
(DBTMS) on the east side of the existing drawbridge and the proposed CCTV and MVDS that view the existing
bridge will feed into the DBTMS. Phasing of the ITS infrastructure and duct bank relocations during
construction has been coordinated to avoid system downtime and to maintain operation of the existing system
until the proposed system is in place and operational.

New service panels have been added, where necessary, to provide power to the field equipment cabinets and
tolling technical shelters. Generators have been located adjacent to each service panel providing the tolling
infrastructure with backup power in case of failure.

A toll gantry “truss box” cantilever structure is located in both the EB and WB directions of travel on 1-64 in
Segment 1 and will accommodate the tolling equipment specified in the RFP. The foundations of the tolling
structures will be located in the median along with a tolling technical shelter to house the tolling equipment. The
communications backbone will route under the roadway to provide connection to the technical shelter. The
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technical shelter will be equipped with HVAC, fire and smoke detection, and equipment cabinets, containing
the necessary equipment. Enforcement and maintenance bays will be located next to the gantries in the median
for police surveillance of the area.

Two full color matrix dynamic message signs (DMS), and a toll registry point are provided in coordination with
each of the HOT Lanes entry points to provide drivers with information on toll pricing. Spacing of the DMS signs
follow the FHWA Priced Managed Lane Guide (Section 6.5). Each toll registry point will include a roadside
cabinet at the entrances of the HOT lanes. The toll registry point cabinets will be shared with other ITS
infrastructure at their respective locations and the toll transponder reader will be mounted to an existing structure.

(o) ITS for Hard Shoulder Running

In the location of the hard shoulder running lanes in both the EB and WB directions, lane control signals (LCS)
are located every half mile. The LCS are mounted on signal mast arm sign structures or on overhead sign
structures where the locations of each coincide. The LCS share a cabinet with the MVDS and other
equipment, where possible resulting in reduced maintenance cost.

(p) Lighting

For locations requiring new continual freeway lighting, in accordance with the RFP, the Team has performed a
preliminary photometric analysis to determine the location and height of the proposed poles as shown on the
technical proposal plans. Spacing requirements and pole placements were designed to meet AASHTO Lighting
Levels, VDOT standard lighting requirements, and IES RP-8-14 requirements. The luminaire type will be LED
and the new light fixtures will be prewired 7-pin twist lock ANSI 136.41 as specified in the RFP. The pole
locations along High Rise Bridge were also coordinated with the Conceptual Bridge Plans for proper overhead
clearance and placement along the bridge.

Lighting will be maintained throughout construction to meet existing lighting levels. As construction progresses
and the existing lighting is impacted, new LED luminaires will be used on temporary wooden poles where
necessary. At some locations, proposed luminaires will be installed and become operational before turning off
and taking down the existing luminaires. The reduced voltage associated with LED luminaires prevents
overloading of the existing circuit as the temporary lights are being added to the existing circuit.

Lighting through the separated HOT lane segment (ATC-2) has been designed to use a single pole with twin
luminaires and the foundation incorporated into the median barrier. The style of pole, the mounting height and
type of LED fixture is the same as the proposed lighting on the EB and WB lanes. This lighting design will not
only illuminate Phase 1 lanes to meet minimum requirements but will also illuminate Phase 2 lanes to
meet minimum requirements without additional lighting in the median barrier. This will reduce
maintenance costs. No temporary lighting should be required as this will be new construction.

(q) Guardrail/Barrier

All guardrail and traffic barriers used on this Project will be MASH-compliant. Most current VDOT standard
concrete barriers have not yet been MASH crash tested but are still accepted for use. After December 31, 2019,
all barrier systems installed on NHS roadways must meet MASH crash test criteria; AASHTO/FHWA is
encouraging agencies to upgrade now. Our ATC-2 replaces concrete barriers in front of noise walls with a
fully MASH-tested system; this avoids the need for future upgrades and improves safety. To further
reduce maintenance cost, improve safety and improve public acceptance Low Maintenance Impact
Attenuators will be used on the Project at all permanent locations.

(r) Location of Tide Gate

In accordance with RFP requirements a tide gate will be installed at the existing box culvert serving the
Gilmerton Canal near WB Sta. 1234+00 as shown on Conceptual Plan sheet S-20. The southern end of the
culvert will be modified using cast-in-place concrete to allow the tide gate system to be attached as shown on
the Conceptual Plan sheet S-27. An operational control platform will be installed at this location with an
access walkway to Firman Street providing maximum safety for VDOT employees.
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4.3.2 Conceptual Bridge Plans — B662, 1-64 (WB) over Southern Branch of the Elizabeth River, NPBL
RR, and Route 166 (Proposed New High Rise Bridge)

The LMB Team’s approach to the Project is to provide a solution which meets or exceeds the RFP requirements
with reliable and durable materials resulting in safe operations, reduced long-term maintenance, increased
long-term asset performance, improved constructability, and widespread public acceptance.
Superstructures utilizing standard concrete parapets, continuous steel plate girder spans, and prestressed
concrete bulb-T beams allow standard construction methods to be implemented and produce a low maintenance
solution. Substructure solutions were selected for their proven performance with respect to durability, reliability,
functionality, and constructability.

Each discipline was integrated into the alternative process to meet or exceed the RFP requirements and
coordinate solutions. For example, the superelevation roadway design was coordinated to refine the transition
on the east end of the bridge that would be shifted to a point beyond Abutment B. This will improve deck
drainage by minimizing potential ponding that can develop on bridges in areas of superelevation transition.
Improved drainage minimizes sediment buildup on bridge decks, reduces the potential of hydroplaning
and ice accumulation all of which will reduce maintenance needs.

The LMB Team has also evaluated the standpipe system, ITS and lighting features to reduce the maintenance
and provide long term durability for the new High Rise Bridge. The stand pipe system will include anchorage
details and expansion joints to control the thermal expansion in a manner that is consistent with the
superstructure movements. This is important to minimize inspection and maintenance efforts as the stand
pipe systems differential thermal movement could create maintenance issues if not properly addressed.

Our Team has evaluated and coordinated the location of the overhead sign structures and lane control signals
on the new High Rise Bridge so that the location proposed coincides with a proposed pier location. This will
allow us to extend the pier cap beyond the typical length and attach the sign structure to the top of a pier cap.
This will avoid the need to attach the sign structure within a span, eliminating the design, construction,
inspection and maintenance of complex and intricate diaphragms for the overhead sign support. It will simplify
sign connections and access for inspection can be performed concurrently with the pier inspection.

The overall length of the new High Rise Bridge encompasses several topographic features that are divided into
the following five Regions: 1) land portion west of the river; 2) the river crossing excluding the channel area;
3) the channel area; 4) land portion east of the river to Bainbridge Boulevard and 5) east of Bainbridge Boulevard
along Libertyville Road. Numerous bridge layout alternatives were evaluated by the LMB Team for each area
and then integrated to meet or exceed the RFP requirements, constructability, cost effectiveness and schedule
delivery. Region number designations are used to describe design approach only and are not applicable to
construction approach, schedule or sequencing.

Exhibit 4.3.2.a. High Rise Bridge Regions

Region 1: Land portion west of the river. This Region’s primary site conditions include construction parallel
to existing 1-64 over land with intermingled wetland pockets and an overhead transmission line crossing.
Retaining walls were implemented on the western end to shorten the bridge such that roadway embankment
would be constructed under the transmission lines to eliminate a conflict with crane operations for bridge
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construction. This solution provides several benefits to VDOT, project stakeholders,
and the public. Prestressed concrete bulb-T beams allow continuous for live load
detailing which reduces the number of bridge joints and the maintenance concerns
relating to exposure to water and chlorides. This superstructure type simplifies
biannual inspection by reducing the complexity and number of details to be reviewed
which should reduce inspection access timeframes. Shorter timeframes improve
safety through the reduction in MOT control and the corresponding exposure of
inspection crews and impacts to vehicular traffic. VDOT benefits from the high
reliability provided by prestressed concrete bulb-T beams with minimal maintenance
items. Inspection needs would be minimized by the utilization of pile bents for the
substructure as it is the simplest substructure solution. All parties benefit from the
reduced environmental impacts associated with the smaller footprint and minimal
visual sight lines of vertical pile bents.

Region 2: The river crossing, excluding the channel area. Region 2 consists
of construction in the Elizabeth River and the application of Vessel Impact as
appropriate. Method 1l Vessel Impact analysis will be used for the design of
the structure. Water depths within this Region generally allow floating water
access where construction will be performed from barges. This allows larger
components to be implemented at the higher superstructure heights within this
region of the bridge. LMB Team members operate a fleet of large cranes
mounted on barges which will safely construct this region of the bridge.
With these large lift capacities available to our Team, we evaluated the
maximum beam length of 180 feet which is designed in accordance to the
RFP requirements. Making use of longer spans reduces the number of spans
and corresponding piers. Fewer spans require fewer beams and piers which
benefits VDOT through the minimization of inspection time and resources.
Minimizing these elements not only reduces the inspection and future maintenance for these larger elements, it
reduces other elements such as bearings, diaphragms and joints which will also benefit VDOT and the public
through lower inspection and maintenance costs. Fewer piers also benefit the public by reducing the visual
impact of the bridge and improves safety with longer spans for recreational marine use.

Our Team evaluated several alternatives including drilled shafts and prestressed pile alternatives to support the
cast-in-place concrete piers. Our evaluation of drilled shafts included inherent risks such as the potential
anomalies during production, the corresponding schedule delays and loss of control associated with
subcontracting critical elements to a specialty foundation contractor. Ultimately prestressed concrete piling was
selected for the enhanced quality control associated with being produced in a controlled precast plant, proven
reliable performance, and improved schedule control through the ability to self-perform installation. These
benefits provide VDOT with a Project that will be functional with minimal need for
maintenance. Additionally, the LMB Team will use a precast soffit to form the bottom
of the pile footings located in water in accordance with VDOT’s approval and related
conditions for ATC-3. These soffits will meet or exceed the corrosion protection criteria
for the permanent structure, however they will not be considered in the structural capacity
of the permanent structure. The sacrificial soffits will permanently remain in place and
will provide a barrier which will protect the bottom of the pile footings from the elements.

Region 3: The Channel Area. The main feature of this Region is the 125-foot main
channel horizontal and 100-foot vertical clearance requirements along with the vessel
impact forces determined through the Method Il analysis. The channel horizontal
clearance of 125 feet combined with the skew of the crossing creates a span length that
exceeds the maximum span length achievable with a prestressed bulb-T beam.
Therefore, hybrid continuous steel plate girders using ASTM A709 Grade HPS70W in
select flange locations and ASTM A709 Grade 50W elsewhere were selected for the

LIMIB Constructors 4.3 DESIGN CONCEPT Page | 15



I-64 SOUTHSIDE WIDENING AND HIGH RISE BRIDGE, PHASE 1

channel crossing to achieve a 300-foot main span length. A three-span continuous unit was incorporated to
minimize the number of joints and provide structural continuity for a more efficient solution. All structural
steel will be uncoated weathering steel. The steel unit over the channel provides a solution that has an excellent
track record of providing durable and reliable service for VDOT and the public with minimal maintenance
and inspection needs. A fiber reinforced polymer (FRP) fender is provided to re-direct errant vessels away
from the bridge foundations on each side of the channel. Our fender design details are included on sheet S-11

Region 4: Land portion east of the river to Bainbridge Boulevard. East
of the Southern Branch of the Elizabeth River to Bainbridge Boulevard is a
bridge over land, crossing multiple railroad tracks and Bainbridge
Boulevard. While most of this section of the bridge is in a tangent
alignment, there is an area over the railroad tracks that includes a horizontal
curve. Another key driver of the bridge solution is the overhead
transmission line crossing between the industrial spur tracks and the
Norfolk and Portsmouth Belt Line Railroad. The key features of Region 4
consist of the railroad crossings and the planned transmission line
relocation within the bridge over land between the east bank of the Southern
Branch of the Elizabeth River and Bainbridge Boulevard. Our solution
minimizes the length of the structural steel unit to reduce the potential
future maintenance needs and to maximize the use of low maintenance
prestressed concrete beams. This was accomplished by utilizing slightly
shorter prestressed concrete bulb-T beam span lengths which was necessary to assist in simplifying beam
erection around the transmission line relocation zone. Steel piles will be used for the pile footings within the
transmission line so that shorter pile driving equipment can be used with the piles being spliced. Outside the
transmission line relocation zone, prestressed concrete piles will be used for all pile footings.

Region 5: East of Bainbridge Boulevard along Libertyville Road. The driving

factor in this region is the close proximity of existing 1-64 on the north side and

Libertyville Road on the south side. Two properties south of Libertyville Road

create a boundary for which construction cannot impact. One of these properties

is the Libertyville Wetland Mitigation Bank and the other is the Diggers Pick &

Pull property. Our site evaluation included site visit meetings where designers

and constructors specifically focused on this critical area. Based on our Team’s

collaboration meetings, we selected the minimum offset from the existing ROW

to eliminate impacting these two properties. Once the alignment of

Libertyville Road was selected our Team created and evaluated structural

solutions that were constructible and met RFP requirements. Our approach to

this section was to minimize complexity and provide typical means and

methods to provide a low maintenance, proven and durable solution. The

LMB Team evaluated numerous alternatives to meet these goals. Our span

arrangement uses prestressed concrete bulb-T beam spans made continuous for live load and positions them so
that a span is centered over the area where Libertyville Road extends under the new High Rise Bridge deck
edge. Pile bents utilizing 36-inch square prestressed concrete piles are proposed for this Region of the bridge as
allowed by the RFP. This combination of prestressed concrete bulb-T beams and pile bents will reduce VDOT’s
inspection resources, maintenance efforts and ultimately provide durability and long term performance
of the structure through the elimination of more complicated solutions such as integral caps.

a) Plan View, Elevation View and Transverse Section

The LMB Team proposes a new bridge for the Project which provides a width that meets the typical section
requirements for six lanes (three in each direction) during Phase 2 construction and subsequently two general
purpose lanes and two managed lanes upon the completion of Phase 2. The Conceptual Plans (Volume II)
include the plan view, elevation view and transverse sections on plan sheets S-1 to S-5. The plan view includes
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the number of spans, their lengths, layout of continuous units, sign locations, ITS devices and lighting
attachments. The elevation view provides substructure configurations.

b) Number and Widths of Lanes, Shoulders, and Hard Shoulder Running

The High Rise Bridge provides for 12-foot wide lanes including two general purpose lanes, one HOT lane, and
one hard shoulder running lane. The proposed left and right shoulders are 15-feet wide. The Conceptual Plans
include plan views and transverse section views in compliance with RFP requirements.

c) Horizontal and Vertical Clearance (including Navigable Channel)

The proposed bridge provides 100-feet of vertical clearance over the navigational channel and 125-feet of
horizontal clearance. The vertical clearance requirement combined with the maximum allowable grade provides
vertical clearance over the railroads, Bainbridge Boulevard, and Libertyville Road exceeding the minimum
requirements of the RFP. The Conceptual Plans include the bridge plan views and elevation views on plan sheets
S-1to S-3. The horizontal clearance to the navigational channel, railroads, 1-64 EB, Bainbridge Boulevard, and
Libertyville Road are in compliance with the RFP requirements. The elevation view provides vertical clearance
dimensions for the navigational channel as well the railroads, Bainbridge Boulevard, and Libertyville Road.

d) Abutment Configurations

The proposed abutments include a deep foundation consisting of two rows of prestressed concrete pile footings
and caps for both abutments. The Conceptual Plans, sheet S-6, include the abutment configurations on the
elevation view and supplemental plan sheets.

e) Pier Configurations (Approaches and Main Bridge)

In Regions 1 and 5 pile bents were used for the piers with 30-inch square and 36-inch square prestressed concrete
piles respectively. In Regions 2, 3, and 4 the proposed piers use 36-inch square prestressed concrete piles to
support cast-in-place concrete pile footings, columns and caps in a dual rectangular column configuration as
shown in our Conceptual Plans. Two individual footings are used where the vessel impact loadings allow,
however as vessel impact and loading demand increases approaching the channel, a combined single footing
was used to support both columns. Our Conceptual Plans include the pier configurations on the elevation view
and structural details sheets.

f) Fender System

A fender, detailed on sheet S-11, is provided to re-direct errant vessels away from the bridge foundations on
each side of the channel. The fenders are designed to absorb energy up to the 400 ft-kips as required by the RFP
documents. Fender design methodologies allow the fender to absorb energy through the deflection of the fender
structure. Our Team has implemented a variable deflection criteria to dissipate the required energy. Using the
higher deflection criteria for portions of the fender which are further away from the substructure allows for
fewer elements to be installed in these areas which will reduce future maintenance. Additionally, the fender
is detailed to include a walkway and access for the maintenance of navigational lighting on the fender.

g) Retaining Walls

MSE retaining walls are proposed at both abutments (Abutment A and Abutment B) to accommodate site
conditions such as ROW limits, environmental features, Libertyville Road and 1-64. Retaining walls are shown
in the roadway plans and sheets S-12 through S-15.

At Abutment A, MSE walls were used to shift the bridge abutment east of the overhead transmission lines to
avoid impacts to the lines and improve constructability including pile installation and beam erection activities.
The retaining wall, which extends westward across a cove of the waterway, uses a prestressed concrete sheet
piling system incorporating ground improvements and a load transfer platform to address the wet conditions and
soft soils below the level of the MSE wall.

At Abutment B, the MSE walls shown in our Conceptual Plans are extended westward to provide a construction
staging area between 1-64 WB lanes on the north and Libertyville Road on the south. This improves access and
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reduces bridge construction adjacent to 1-64 WB. This will also reduce the need for nightly lane closures to
construct a bridge in this area.

h) Roadway Lighting

Roadway lighting is provided on the south side of the new High Rise Bridge with the lighting structures attached
to the concrete barrier rail parapet. Lighting locations are shown on the bridge plan view sheets S-1 to S-3 in our
Conceptual Plans.

1) Marine Navigation Lighting

The bridge navigational lighting system is critical to the operations and safety of the shipping economy of the
Hampton Roads area and specifically to the Elizabeth River area. The United States Coast Guard Bridge
Administration Division requirements and guidance for moveable bridges will be used for the new High Rise
Bridge and for the upgrade of the existing system on the existing bridge. Our Team will accommodate for the
maintenance of the lighting system through the provision of access points and catwalks in accordance with
standard maintenance procedures. Navigational lighting is also proposed for the fenders on both sides of the
navigational channel. Lighting locations are shown on the bridge plan view in our Conceptual Plans Sheet S-11.

4.3.3 Existing Bridge Modification Conceptual Plans — B670, 1-64 (EB) over Southern Branch Elizabeth
River, NPBL RR, and Route 166

The LMB Team’s approach to the Project is to provide a solution which meets or exceeds the RFP requirements
with reliable and durable materials resulting in safe operations, reduced long-term maintenance, increased
long-term asset performance, improved constructability, and widespread public acceptance. Illustrated in
our Conceptual Plan sheets S-16 to S-17, these modifications include removal of the existing median barrier,
related deck repair, modifying the lane configuration within the typical section width to include two general
purpose lanes, one HOT lane and a hard shoulder running lane as shown on the structure typical section sheet.
ITS, signal, signing and traffic gates will be modified consistent with the changes in traffic pattern. Additionally,
the balance of the double leaf bascule span will be adjusted to conform to the loading modifications.

a) Warning and Barrier Gates

The existing bridge movable systems, signing and traffic barriers are configured for two directions of traffic
movements. This Project will modify the traffic pattern from the existing two lanes in each direction separated
by a concrete median barrier to a single direction of traffic with two general purpose lanes, one HOT and one
hard shoulder running lane. The existing warning and barrier gates will be replaced along the eastern approach
to the bascule span and the existing warning and barrier gates will be removed from the western approach to the
bascule span. Salvage materials will be transferred to VDOT. New warning and barrier gates will be constructed
along the south side of the eastern approach to the bascule span. Structural modifications for the new gates will
consist of new structural steel framing attached to the exterior girder as shown on sheets S-16 and S-17 in our
Conceptual Plans. The existing gate supports will be evaluated and upgraded to support the additional loadings
from the new gate system. The new warning and barrier gates on the EB approach side will span halfway across
the deck width and will interlock when closed.

b) Drawbridge Message Signs

Traffic signals/DMS signs will be updated to reflect the new traffic pattern and the new structure will be
supported from the existing structure. Structural modifications to the exterior girder and first interior bay will
be implemented to support the new sign structure. The overhead sign structure will hold two DMS signs that
will read “Stop — Draw Open” when the drawbridge is open. Two crossing bells mounted to the structure will
accompany the DMS signs. Warning and barrier gates for the existing WB movement will be removed. A new
overhead sign structure will be attached to the existing bridge girders for support as shown on sheets S-16 and
S17. The structural supports will be modified to eliminate the maintenance concerns related to vibration noted
in the RFP information provided.
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¢) Traffic Signals

Three-section head traffic signals for the existing bridge will be mounted on a proposed overhead sign structure
on the east side of the bridge near the Drawbridge Traffic Management System (DBTMS) cabinet. A total of
eight signals on two separate structures (four for each structure) will be provided for the movable span. One of
these structures will be ground mounted just east of bridge. Each travel lane will have one three-section traffic
signal centered overhead including hard shoulder running lane.

Two lane control signals will be added to the north side of the existing bridge. One will be installed on the
existing overhead sign assembly for the WB lanes where the WB approach DMS/signals will be removed. The
other lane control sign will be attached to a new overhead sign structure on the existing girder on the east side
of the river as shown in our Conceptual Plans on sheet S-16. The signals will be integrated into the DBTMS and
the Advanced Traffic Management System (ATMS).

d) CCTV Cameras

New CCTYV cameras will be installed on the new High Rise Bridge and aimed down onto the existing bridge for
full coverage of the existing bridge. These cameras will share a pole with the cameras that will provide coverage
of the new High Rise Bridge, minimizing work on the existing bridge. These cameras will also be integrated
into the DBTMS and ATMS. This approach will minimize maintenance.

e) Static Signs

The LMB Team will provide two ground mounted DRAW BRIDGE (W3-6) and STEEL GRID DECK AHEAD
(W8-16) signs on each side of the bridge in advance of the movable bridge signals and gates to give warning to
road users of the movable bridge signal and gates ahead. The warning signs will be placed approximately 1800-
feet prior to the eastern bridge abutment. Two parapet mounted STOP HERE ON RED (R10-6) signs on either
side of the bridge will be placed approximately 40-feet in front of the drawbridge signals in alignment with a
24-inch white stop bar.

f) Hard shoulder running

The LMB Team will implement the modifications to the existing High Rise Bridge converting the existing
typical section to include hard shoulder running as shown on Conceptual Plan sheet S-16. These modifications
include removal of the existing median barrier from the movable spans and the approach spans, and related
modifications to the deck, steel grid and joint areas. This will allow the lane configurations to be shifted to
include the two general purpose lanes, a four-foot buffer, a HOT lane and the hard shoulder running and
corresponding shoulders as noted in the RFP. After the DMS sign and signals have been removed from the
existing WB overhead sign structure, a new lane control signal will be attached. An additional lane control sign
will be attached to the new overhead sign for the EB direction as shown in our Conceptual Plans.

4.3.4 Conceptual Bridge Replacement Plans — B663, Route 190 (Great Bridge Blvd.) over 1-64

The LMB approach to the design of the replacement of the existing bridge carrying Route 190 (Great Bridge
Boulevard) over 1-64 was to develop a cost-effective bridge and reduce long-term maintenance needs for
VDOT. Aesthetics will be enhanced through the architectural treatment and concrete staining in accordance
with the RFP for the outside of the BR27 rails, terminal walls, abutment elements, and abutment retaining walls.

The LMB Team’s conceptual design reduces the need for future inspection and maintenance by
incorporating the following materials:

v Uses low permeability concrete in the superstructure and substructure elements.

v Uses Low Shrinkage Class A4 modified concrete in the deck slab and integral backwalls.

v Uses CRR steel in accordance with VDOT S&B-11M-81.7 (I11M) including Class Il CRR steel in the
superstructure elements defined in the IIM and Class | CRR steel in the substructure elements defined
in the 11M.
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a) Plan View, Elevation View and Transverse Section

The superstructure will consist of 85-inch deep prestressed concrete bulb-T beams made continuous for live
load with a composite reinforced concrete deck. The LMB Team also evaluated a 2-span continuous structural
steel plate girder superstructure, however the use of a prestressed concrete beam superstructure offered many
advantages over structural steel plates girders including reduced material lead times, faster fabrication and
delivery times, reduced erection time and associated impacts to traffic along 1-64, lower long-term
maintenance needs, and smaller live load deflections. The superstructure will be constructed in conformance
with VDOT’s jointless philosophy.

b) Number and Widths of Lanes, Shoulders and Sidewalks

The proposed structure will have an out-to-out width of 44-foot 6-inches accommodating two 6-foot bicycle
lanes, two 12-foot lanes and a 6-foot 6-inch raised sidewalk. A VDOT Standard BR27 bridge railing, 4-foot 6-
inchs tall, and pedestrian fencing will be provided along both sides of the bridge.

¢) Horizontal and Vertical Clearances

Our concept proposes to span over 1-64 and the future CD system with a 2-span structure. This prestressed
concrete bulb T-beam superstructure will have horizontal and vertical clearances in accordance with the RFP
requirements as shown in our Conceptual Plans on sheet S-18.

d) Abutment Configurations

The abutments will both be designed as fully integral founded on driven steel H-piles. The piles will be HP12x53
and will be isolated from the MSE wall fill with sleeves of corrugated metal pipe filled with sand.

e) Pier Configurations

The interior piers will be cast-in-place multi-column piers supported on pile footings as shown in our Conceptual
Plans on sheet S-19.

) Lighting

Lighting will be provided along Great Bridge Boulevard as shown on sheet S-18. Our lighting analysis under
the Great Bridge Boulevard site included the standard freeway lighting in the median along 1-64. The
illumination levels produced from these lights combined with the non-pedestrian nature of 1-64 did not warrant
under bridge lighting.

g) Retaining Walls

The embankments for the approach roadway will be retained using U-back MSE walls oriented parallel to traffic
along Great Bridge Boulevard. The MSE walls at the bridge abutments will be designed for a minimum service
life of 100 years. Corrosion Resistant Reinforcing (CRR) Steel Class | will be provided in portions of the MSE
walls located within the splash zone of the future CD system in accordance with VDOT IIM-S&B-81.7.

4.3.5 Conceptual Bridge Plans — Bridge Widenings

Widening 1 - I-64 EB (B-664) and I-64 WB (B-665) over Routes 13 and 460 (Federal ID 21862, 21864) &
Widening 2 - I-64 EB (B666) and 1-64 WB (B667) over Yadkin Road and Norfolk Southern Railroad
(Federal ID 21858, 28160):

Our Team’s approach to bridge widenings was to provide the best value solution for VDOT integrating the
scope of the High Rise Bridge Phase 1 Project with consideration for the future Phase 2 Project. This identified
the primary issue that the widenings completed in Phase 1 would ultimately be completely replaced during the
future Phase 2 Project as a result of structural condition, substandard shoulders, and substandard horizontal and
vertical clearances. Our Team has implemented ATC-2 (Managed Lane Realignment), which will shift the HOT
lanes from a concurrent HOT lane configuration with a 4-foot buffer as shown in the RFP Conceptual Plans to
a separated HOT lane configuration located near the center of the median at these two bridge sites. The HOT
lane roadway realignment will facilitate the design and construction of two new single-span structures carrying
both HOT lanes and required shoulders over Routes 13 & 460 and Yadkin Road & Norfolk Southern Railroad
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(NSRR). This concept was discussed during the ATC process and the LMB Team submitted ATC-2 which was
subsequently approved with conditions. We refined the approach with adjustments to implement the conditions.
This approach provides the following benefits at these two bridge sites:
« Eliminates the need to widen and modify the existing four bridges (B664 —B667)
« Significantly minimizes impacts to existing utilities
« Reduces impacts to NSRR by eliminating all bridge demolition activities over the NSRR corridor and it
eliminates all pier / crash wall construction activities adjacent to the active tracks.
« The new bridges will be designed and constructed to meet current standards for horizontal and vertical
clearances.
o The superstructures for the new bridges will be constructed in conformance with VDOT’s jointless
philosophy.
« The new bridges will be designed so they can be widened in the future to add an additional HOT lane in
each direction during the future Phase 2 project.

The LMB Team’s approach to the design of the new bridges carrying the HOT lanes over Routes 13 & 460 and
Yadkin Road & NSRR was to develop a cost effective bridge design and reduce long-term maintenance needs
for VDOT. The superstructures of both bridges will consist of a single structural steel plate girder span utilizing
ASTM A709 Grade 50W (weathering steel). All structural steel will be unpainted in conformance with VDOT’s
current practices for jointless structures. The LMB Team’s conceptual design reduces the need for future
inspection and maintenance by incorporating the following materials:

o Uses low permeability concrete in the superstructure and substructure elements.
o Uses Low Shrinkage Class A4 modified concrete in the deck slab.
e Uses CRR steel in accordance with VDOT S&B-11M-81.7 (1IM) including Class Il CRR steel in the

superstructure elements defined in the 1M and Class | CRR steel in the substructure elements defined
in the 11M.

Widening 3 - I-64 EB (B668) and I-64 WB (B669) over Route 648 (Shell Road) (Federal ID 21858, 28160):

The approach to the Shell Road site followed a similar path as discussed above and this site in ATC-2 was
discussed during the ATC process. However, the narrower 1-64 median over Shell Road prevented
implementation and it was not included in ATC-2. In an effort to reduce widening costs given the future
replacement with Phase 2, the LMB Team identified an alternative structural solution that was submitted and
approved as ATC-5 for the Shell Road site. ATC-5 allows the implementation of a coated steel pipe pile solution
to reduce substructure costs and reduce construction schedule.

a) Plan View, Elevation View and Transverse Section

The Conceptual Plan sheets S-20 through S-23 include a plan view, elevation view and transverse section for a
new one span bridge for the 1-64 crossings at Route 13&460 and Yadkin Road/ NSRR consistent with our
approved ATC-2 approach. At the Route 13&460 site, the plan view has been refined to incorporate the comments
from the ATC-2 approval as shown on sheet S-24. We have coordinated the City of Chesapeake’s Fiscally
Constrained Master Plans, illustrating the future widening at Route 13&460. We have allowed for additional
widening at Yadkin Road site.

The plan view, elevation and transverse section for the Shell Road site is included on sheets S-25 and S-26 in
our Conceptual Plan. These drawings illustrate the widening of the existing bridges to meet RFP requirements
and the implementation of approved ATC-5 for the coated steel pipe pile bents on the interior piers.

b) Number and Widths of Lanes and Shoulders

The Conceptual Plan sheets S-20 to S-21 and S-22 to S-23 meet approved ATC-2 of providing a new bridge at
Route 13&460 and Yadkin & NSRR in the existing median configured for one HOT lane, a six-foot outside
shoulder and a four-foot wide inside shoulder in each direction. A median barrier separates each direction of traffic.

At the Shell Road grade separation of 1-64, both the existing bridges are widened to the median side to provide a
14-foot outside shoulder, two general purpose lanes, a four-foot buffer, one HOT lane and 10-foot inside shoulder.
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¢) Horizontal and Vertical Clearances

At the Route 13&460 grade separation and the Yadkin & NSRR grade separation, the horizontal and vertical
clearances are shown in our Conceptual Plans sheets S-20 and S-21. The vertical clearances have been increased
to provide the RFP clearances for the Phase 2 configuration as noted on sheet S-24.

At Shell Road grade separation of 1-64, both of the existing bridges are widened to maintain the existing
horizontal and vertical clearances.

d) Hard Shoulder Running

The grade separation at Route 13&460 and at the Yadkin & NSRR site are beyond the hard shoulder running
limits. The Shell Road grade separation of 1-64 has been widened to provide the hard shoulder running. The
inclusion of the hard shoulder running required the crown point to be shifted, which we will accomplish through
a bridge deck overlay using latex modified concrete as shown in our Conceptual Plans on sheet S-26.

4.3.6 Conceptual Plans — Tide Gate at Gilmerton Canal
The LMB Team’s approach to the Tide Gate was to provide a solution which meets or exceeds the RFP scope

of work with reliable and durable methods and materials in the areas of safety, operations, schedule, construction
and public acceptance. The proposed solution is illustrated on sheet S-27 in our Conceptual Plans.

a) Plan/Schematic of Gate System

The existing culvert will be modified with cast-in-place concrete to create a headwall type structure to mount
the vertical style tide gate. In addition to the culvert modifications, a tide gate and a platform will be constructed
for VDOT staff to access the gate system, its controls, generator and cathodic protection elements. Access to
the platform will be provided by a ramp structure to Firman Steet with a provision for parking off the Firman
Street shoulder. The access ramp and platform sides will have handrails, security fencing, and a gate. Security
fencing will reduce potential issues relating to theft and vandalism. Access was selected from Firman Street
because of the lower traffic volume and lower vehicular speed to increase safety for maintenance personnel.

b) Connection to Existing Box Culvert

A cast-in-place box culvert extension will be constructed to extend the walls, floor slab and roof slab modifying
the culvert southern end to avoid a reduction in cross sectional flow area. This allows the walls to be thickened
to create an area wide enough on each side of the opening for the tide gate stainless structural steel components
to be attached. The thickened walls will extend from the inside of one existing culvert wing to the other culvert
wing. The proposed concrete will be integrally connected with the existing structure using adhesively anchored
dowels.

c¢) Tide Gate Access

As it relates to operations, the tide
gate system will include a camera to
monitor the installation, audible and
visual alarms, operational alarms,
disconnects for hand operations to
protect workers from accidental
mechanical activation, and the ability
to transmit operational warnings to
the appropriate personnel.

The proposed tide gate installation

provides safe and simple access_ t0  Exhibit 4.3.6.a. Vertical slide gate similar to the photograph above is proposed
the components, durable materials

configured for a low maintenance facility with security and safety features to protect the workers and
the public.
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4.4 | PROJECT APPROACH

The LMB Team’s approach to design and construction of the Project meets and exceeds the RFP requirements
while maximizing the benefits to VDOT and stakeholders. Central to our approach is the promotion of
innovative design concepts evidenced by four (4) approved ATCs, optimized safety to the motoring public
by minimizing interface with construction activities, and enhancements to long-term maintenance through
reduced complexity of details and demand for inspections. Our approach emphasizes conventional VDOT-
endorsed structural design concepts of long-standing industry acceptance and durable materials that
eliminates long-term risks. Our Team’s local knowledge of permitting and relationships with various agencies
affords the LMB Team confidence in minimizing risk of delays that could otherwise hamper start of
construction. The Team’s past experience and relationship with USCG and USACE will prove effective in
obtaining required approvals necessary for the navigable channel closures.
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Approach to Environmental Management During Design and Construction

The LMB Team has developed an integrated and
thorough environmental management approach during
design and construction to avoid, minimize, and mitigate
impacts to environmental resources, meet NEPA
commitments, secure all required environmental
permits expeditiously, anticipate and minimize potential
delays, and construct the Project in compliance with
environmental requirements. The Team will employ the
same successful environmental management strategies that
we have used for other complex environmental projects
including the Dominion Boulevard and the Jordan Bridge
over the Elizabeth River. The specific environmental
management efforts that the LMB Team will use are
summarized below:

Streamline NEPA Re-Evaluation by Avoiding
Disturbance Outside Existing ROW. Our design avoids
expansion of the ROW from the RFP Conceptual Plans. As

Environmental Management Benefits

The LMB Team has refined stormwater
management treatment to minimize long-term
maintenance and reduce adverse effects due
to ground-water infiltration including effects
of high water tables and tidal flow conditions.
Runoff from I-64 to the Gilmerton Canal is
eliminated to help control existing local
flood risks. The intent of the design is to
maintain all existing drainage courses and
natural divides while managing the additional
runoff attributed to the increases in
impervious area. Our design maximizes the
use of proffered and purchased nutrient
credits. Efficient application of SWM facilities
within the roadway alignment reduces the
need for off-site ROW acquisition.

our design progresses, we will ensure that the limits of
disturbance and ROW do not expand beyond those
evaluated in the Environmental Assessment; thereby avoiding the need for additional NEPA studies and
avoiding Project delays.

Prepare Environmental Management Document During Design. The LMB Team has prepared an
Environmental Management Document, which identifies all required environmental permits and
identifies environmental commitments made in the RFP, amendments, and the Environmental
Assessment/FONSI. We will use this table to track environmental permit acquisition and minimize potential
project delays, ensure that each environmental permit/approval is accounted for in the Project schedule, and
ensure environmental compliance.

Environmental Training During Design and Construction.
Before construction begins, our environmental team will conduct
a half-day training session for the Senior LMB Team on the
environmental resources, which resources must be avoided,
compliance with the environmental permits. We will make a video
of the training and show it to new project personnel and
subcontractors and use it for re-training during construction. This
training will be documented and implemented for new personnel
and periodically will be utilized to re-emphasize environmental
awareness. This will ensure the LMB Team is aware of all
environmental conditions, environmental resources, and
commitments and minimize potential delays due to
environmental non-compliance.

Approach to Environmental Permitting During Design and Construction

Environmental Management Plan
(EMP)

Our Team will prepare an EMP that
includes an environmental compliance
matrix, which identifies all required
environmental permits and identifies all
environmental commitments made in the
RFP and Amendments and the
Environmental Assessment/FONSI. This
will be used to track environmental
compliance during design and construction.

The LMB Team will use the following environmental permitting efforts during design and construction to avoid,
minimize, and mitigate for impacts to environmental resources.

Permit Segmentation for the Project during Design. The Team met with environmental regulatory agencies to
discuss permit segmentation and the agencies agreed to consider this approach. We will continue to pursue this
approach with the agencies for permitting the western portion (Segment 1A) of the Project from 0.6 miles east of

LMB Constructors
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I-264 to the interchange with Military Highway separately from the
other Segments. This section of the Project, or other sections between Permit Segmentation
inter_section/interchanges, are single and com_plet_e projects, per the o, 7oum has alrea dy discussed permit
Section 404 (B) 1) and USACE/DEQ guidelines. Because the segmentation with the regulatory
Segment is basically a simple median widening and will not require  agencies. We will pursue separate
Section 408 approval or a Section 9 bridge permit, the environmental  environmental permits for Segment 14,
permits should be issued more expeditiously, allowing our Team  W/ich is a single and complete project.
to start construction on the Project earlier than if we waited until /15 strategy enables an earlier start of
the entire Project was permitted. We will continue to coordinate ’7‘””’01;2’; ZZZ?Z";;‘Z Zlf‘)"m’m”g
with the DEQ, USACE, and VMRC regarding this strategy following ’ et

the NTP. Because this segmentation strategy is not guaranteed to be accepted by the agencies, we have shown a
Proposal Schedule with the entire Project permitted as a single and complete Project.

Complete Environmental Resource Surveys/Analysis Early in the Design. To minimize chances of Project
delays we will immediately upon NTP coordinate with the regulatory and consulting agencies to determine
if any special status species surveys or habitat assessments may be required (potentially for the dismal
swamp shrew and northern long-eared bat). If required, we will conduct the studies as soon as possible and
within any survey windows established by the agencies. Early coordination on this issue will be important because
some species surveys, such as the northern long-eared bat (NLEB), have constrained survey windows.

Develop Avoidance and Minimization Measures Early in the Design. Our Environmental Lead will continue
to collaborate with the design and construction teams to avoid and minimize impacts to important environmental
resources. We will invite the regulatory agencies to participate in workshops to get agency “buy-in” on
the avoidance and minimization measures early in the design process. This will help to identify potential
agency concerns early and minimize potential delays. We will ensure wetland impacts are avoided and
minimized to reduce the impacts below the maximum allowed by the RFP (13.83 acres). The wetland impact
for our Conceptual Plans is 12.1 acres, illustrating our successful efforts to date to avoid and reduce these
impacts. We will continue to analyze and implement additional cost-effective avoidance and minimization
measures, to minimize the potential for Project delays from permitting.

Early Agency Involvement in Design. We will begin agency coordination with the permitting agencies
(USACE, DEQ, VMRC, USCG) and the other consulting/approval agencies (EPA, USFWS, NMFS, DHR,
DGIF, DCR, VDACS, VIMS) immediately upon NTP to pro-actively address avoidance and minimization
measures and get buy in for the mitigation measures and compensation requirements, establish alternate TOY
measures, and minimize potential project delays. We have already discussed the permit process for an
Elizabeth River crossing with the USACE and DEQ to gain insight on their key issues and discuss how to
streamline permit issuance. Coordination with the Operations Branch of the USACE Norfolk District will
continue to ensure we streamline the Section 408 approval for the modification to the navigable channel in the
Elizabeth River. Our proactive approach will confirm that the permits are “reasonable” and do not present
conditions or limitations that negatively impact the constructability of the Project. Our working relationship
with the regulatory agencies on past D-B projects will benefit the permit coordination process.

Identify Suitable Mitigation Early in the Design. The LMB Team will work with the regulatory agencies to
find acceptable compensation for unavoidable impacts to jurisdictional wetlands and waters. In our experience,
the best method to expedite permit acquisition is to purchase credits from an approved mitigation bank, of which
there are several for this watershed. We have already consulted with the approved banks in the appropriate HUC
codes to verify that available credits for all the types of wetland and stream impacts are available. In addition,
we will get concurrence from the agencies that compensation for temporary wetland impacts and impacts (other
than forested conversion) to jurisdictional ditches will not be required. This will ensure our permit application
is processed quickly and minimize potential for Project delays due to permitting.

Environmental Permit Compliance During Construction. The LMB Team will monitor environmental
compliance during construction as required by the environmental permits to minimize potential compliance
problems and potential delays due to environmental deficiencies. The LMB Team will use exclusion fencing
around resources/areas of concern to ensure they are not impacted by construction. This would protect resources
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such as non-impacted wetlands, the Chesapeake Land Development Tidal Bank, Deep Creek Middle School and
Crestwood Intermediate School, and Diggers Pick & Pull facility.

Approach and Solution to Environmental Conditions/Areas of Concern within the Project Footprint

As shown in the Table 4.4.1.a., the LMB Team has identified Environmental Conditions/ Areas of Concern within
the Project footprint, analyzed the risk to that environmental condition/area of concern, and identified avoidance
and mitigation strategies to avoid adverse effects to the environment condition/area of concern.

Table 4.4.1.a. Environmental Mitigation Strategies for Areas of Concern/ Environmental Conditions

Environmental
Condition/Area of Avoidance, Minimization, and Mitigation Strategy

Concern
Section 4(f) resources
including Deep Creek
Middle School and
Crestwood Intermediate

e Coordinate design plans with Chesapeake Public Schools and FHWA/VDOT to maintain de-
minimis effect to 4(f) resources/recreational facilities at the Deep Creek Middle School and
Crestwood Intermediate School. Place exclusion fencing along the Project boundary with the
schools to protect during construction.

School
o Complete and furnish a final Noise Analysis Design Report (NADR) including the affected
landowner/impacted receptors survey.
Noise e Conduct final design noise analysis in compliance with the VDOT State Noise Abatement
Policy, VDOT Highway Traffic Noise Impact Analysis and Abatement Guidance Manual.
Design and construct noise walls recommended by FHWA, Chief Engineer and Noise
Abatement Design Report.
e Continue to incorporate avoidance and minimization measures through agency workshops to
minimize impacts and keep permanent impacts below the 13.83 acres maximum allowed by
RFP. Our Conceptual Plans result in 12.1 acres of permanent impact, so we have already
implemented some avoidance and minimization measures.
e Complete wetland/WOUS delineation for construction access, laydown, staging, and borrow
sites
:/r\]/eetllJaSn ?\j\/gﬁsv)v aters of e Implement ATC-3, which reduces the impact of footings in the Elizabeth River
e Develop restoration approaches for temporary impact areas and use of mitigation banks for
required compensation for permanent impacts
e Use exclusion fencing along the non-impacted wetlands in ROW to protect during construction
e Use of concrete sheet piling and appropriate sequence of construction for the retaining wall for
the western abutment at the Elizabeth River to work “in the dry” and minimize water quality
impacts
e  Our construction plan avoids dredging of Elizabeth River sediments, avoids impacts to water
quality from dredging and the need to manage potentially contaminated spoils
e  Our plan avoids impact to Diggers Pick and Pull facility and minimizes impacts within the
Norfolk Southern ROW as required by the RFP
Hazardous Materials e  Prepare a Spill Prevention Control & Countermeasure Plan
e Compliance with Section 411.01 in the 2007 Road and Bridge Specifications for Type B
structures
e Follow VDOT Special Provisions for ashestos inspection and abatement
e Conduct Phase | ESA in accordance with ASTM Standard E 1527-13 for ROW
Miscellaneous e Design plans submitted avoid impacts to sensitive environmental sites such as the Deep Creek
Environmental Areas of Broodstock Oyster Reef, historic properties including the Sunray Historic District, and the
Concern Chesapeake Land Development Tidal Bank.

e Coordinate with agencies early in the environmental permitting process, update IPaC etc.
information, conduct surveys/habitat assessments of borrow sites, staging, laydown areas
e  Seek concurrence from the agencies for in-lieu of mitigation strategies for the TOY for
Special Status Species disturbance within 600 feet of the falcon’s nest on the existing bridge and the possible TOY for
in-stream work to protect anadromous fish during pile driving. We will implement TOY for tree
clearing for the Northern long-eared bat if required.
e Include TOY restrictions in environmental compliance training.
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Project Schedule Integration with Environmental Milestones

Obtaining environmental permits and environmental approvals in a timely manner is always a schedule and
planning priority for any project because construction cannot start until the permits are issued. As described below,
the LMB Team has already integrated the environmental activities with the schedule.

Integration of Environmental Milestones into the Schedule. We have integrated key environmental permits,
environmental hold points, and approval activities into the Schedule, including:

Key Environmental Activities Duration (Work Days) ‘
JPA application preparation and submittal 60
JPA application review and issuance of environmental permits 175
EQ103, EQ200 and EQ201 reviews 21
Nat_ionwide Permit 6 (NWP) application preparation for test piles and geotechnical 15
borings

NWP 6 issuance for geotechnical borings and test piles 45
Wetland _delineations _and special status studies for construction access points, laydown, 25
borrow sites and staging areas

Phase 1 Environmental Site Assessments for ROW acquisition 25
Avoidance and minimization workshops 20
Environmental permit compliance monitoring 698

The LMB Team will track the environmental activities scheduled throughout the design and construction of the
Project to meet the Schedule and avoid letting permit acquisition impact the Project.

Account for TOY Restrictions in the Schedule. We have identified potential time
of year (TOY) restrictions for the Project, including a TOY for in-stream work due Integration of

to the migration of anadromous fish, a TOY for disturbance within 600 feet of the Environmental Activities
falcon’s nest on the existing bridge during the nesting season, and a possible TOY  with Project Schedule
fo_r tree-clearing for the no_rthern long-eared ba_t (NLEB)._ We have coordinated Our Proposal Schedule
with the regulatory agencies to secure potential exceptions for these TOYS SO ;. /udes environmental
that they do not adversely impact Critical Path activities such as pile driving  milestones and activities

for the bridge. Use of exclusion netting or re-location of the nest box will be to their projected
pursued “in-lieu” of the TOY pertaining to the falcon’s nest and we will propose ~ durations are accounted
bubble curtains and turbidity curtains in lieu of the TOY for anadromous fish for and tracked.

related to pile driving. These “in-lieu” TOY measures have been granted in the
permits on other Elizabeth River projects including the Dominion Boulevard and Jordan Bridge projects. We
have factored TOYs and potential TOY's into our Proposal Schedule.

4.4.2 Utilities

Approach for Utility Coordination, Adjustments, and

Relocations: The LMB Team’s approach to utility Established Relationships with
coordination, adjustments, and relocations is simple: Local Utility Owners

minimize conflicts and relocations that pose a risk to the  /1/5 Teum members have long-standing,
schedule and/or Project costs. We have carefully reviewed the established relationships with every utility
RFP Conceptual Plans, performed visual inspections,  owner in the corridor. These relationships
coordinated with each impacted utility company, and will help expedite the utility procedures,
researched available records to accurately develop our — Profocols, and requirements when working
Conceptual Plans and Schedule accordingly. Our Team will “”0”.’;;’1 tﬁel;lf ‘Z’"’Z’f.’z“ TZh“e "’Zel‘f”‘?’lﬁ"lps
leverage the information gathered with our extensive local will also help with utility relocations.
knowledge and experience working with the utility companies
in the corridor to provide VDOT with a comprehensive approach to minimizing utility impacts to the Project.
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The following flowchart demonstrates our approach and process for addressing utilities on the Project from the
RFP phase through Project execution.

Potential Utility Conflicts and Mitigation Measures: \We understand the importance of avoiding utility conflicts
and relocations wherever possible. If conflicts cannot be avoided, we will work to minimize relocations with
design modifications and/or protection of the asset; only as a last resort will utilities be relocated to accommodate
proposed improvements. All relocations will be individually addressed in detail in the construction schedule,

with emphasis to avoid Project delays and define with logic where work can be shifted, when necessary, to avoid
any delays to daily construction efforts.

The matrix below identifies a portion of utilities that conflict with the proposed work and our Conceptual Plans.

Conflict Public/ MeRiBlals
Utility Owner . . Conflict Status Mitigation Party (LMB/
Location Private -
Utility)
South Military Private Adjacent to abutment Locate & protect LMB

Highway during construction
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vadkin Road Private Overhead_ cl_earance Reduce_worklng LMB
restriction height
Yadkin Road Private Adjacent to abutment Relocate Utility
Raise towers for

I-64 Mainline Private Ov_erhead_ bridge clearance by VDO.T and

transmission lines Utility
June 2018
. Private Poss. noise barrier . .
I-64 Mainline conflicts (6) locations Raise pole height LMB
I-64 Mainline Private 6 gas line and noise Design LMB
wall around/relocate
Shell Road Private Close to end bent chate & protect LMB
during construction
Shell Road Private Conduit close to end chate & protef:t LMB
bent during construction

Bainbridge Private UG Cables Relocate or protect LMB

Boulevard

Libertyville Road Public City 10” water main Relocate LMB

Libertyville Road Private OH dist. line parallel Relocate LMB

roadway

Libertyville Road Private OH cable line Relocate LMB

Bulldog Dr. Private OH power Relocate LMB

Bulldog Dr. Private OH cable Relocate Utility

Bulldog Dr. Private UG cable Relocate LMB

1-64 Mainline . 20” water main in Extend casing

1461+17 Public casing under noise barrier LMB

I1-64 Mainline . . . Extend beyond .

1459+38 Private Joint use 30” casing widening Utility

With all projects, the potential exists to encounter unknown utilities
during construction. Our Team consists of dedicated Utility Managers
for both design and construction. The Utility Manager for Design will act
as a single point of contact with the Team, VDOT Utility Managers, and
the Utility Owners during the permitting and design phase. Once
construction begins, the Utility Manager for Construction will take the
lead in coordinating the utility impacts and relocations. The Utility
Manager for Design will be responsible for ensuring relocation plans are
coordinated among the design disciplines and various utilities owners,
however, both Utility Managers will work closely together to develop
alternatives to remove or mitigate conflicts and relocations.

Project Sequencing Integration. The LMB Team has identified
conflicting utilities and incorporated them into our staging plans, work
schedules, MOT planning, and permitting. Our Proposal Schedule
includes planning and time to relocate the conflicting utilities which may
include the water lines on Libertyville Road, Bainbridge Road, and
several overhead CATV, telecommunications, and electrical power lines
crossing perpendicular to the 1-64 mainline. Relocating these identified

Methods for Keeping Utility
Relocations On-Schedule

- Supplemental SUE/test holes to
confirm avoidance
- -Modify our design to avoid
utility conflicts, where possible
-Dedicated utility team whose
primary goal is to mitigate and
manage utility relocations
- Establish and adhere to a utility
relocation schedule, with buy-in
from the utility owner
-Establish monthly coordination
meetings with the utility owners
-Supporting the utility owners by
assisting them with their work,
where possible

LMB Constructors
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conflicting utilities early in the Project will reduce or eliminate delays
to construction activities. We will be working closely with the utility
companies which will allow us to minimize or avoid outages to the
stakeholder’s customers and the public. The utility matrix will be
continually updated as design progresses and will be used during the
construction phase of operations to document completion of adjustments,
and relocations.
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Innovative Design to Eliminate
Conflicts

ATC-2, which uses single span
bridges, eliminates conflicts with
underground water lines, force
mains, telephone, electric

distribution duct banks, and fiber
optic cable duct banks. This
concept saves VDOT, the utility
companies, and more
importantly the consumers, both
time and money with less
disruptions to existing critical
infrastructure systems including
water, sewer, electric and
communications.

Upon notice of award, LMT Team member, JMT, will conduct
subsurface utility engineering (SUE) including test holes to precisely
locate and identify underground dry and wet utilities that appear to
conflict with the planned Project construction. JMT is one of the few
SUE firms that has experience in locating underwater utilities such
as the duct banks in the Elizabeth River. Simultaneously, we will
schedule utility meetings with all utility stakeholders that have active
utility infrastructure near or within the Project limits.

Local Knowledge and Experience. Our Team has worked with every
utility company that has been identified as having infrastructure
within the Project limits and has long-established working relationships with these local utility companies
successfully completing many large-scale projects in the area. Branch Civil’s Dominion Boulevard Interchange
project required the appointment of a utility coordinator to assist the City of Chesapeake with the utility
evaluation, mitigation and coordination of utility relocation activities to keep the project on schedule.
Additionally, team members are actively relocating utilities at the Military Highway Continuous Flow
Intersection D-B project which includes the relocation of 12-inch and 16-inch gas mains and the conversion of
overhead dry utilities (electric and communications) to underground dry utilities to eliminate conflicts. During
these and many other local projects we have established professional working relationships with the local utility
companies and continue to sustain these key relationships which will be essential to the successful and timely
completion of this Project.

4.4.3 Geotechnical

The LMB Team has demonstrated competency of the geotechnical design concepts and construction activities
to adequately manage geotechnical risk associated with the Project through the following items:

e Our local geotechnical experience with similar projects in the region,
e Understanding of the geotechnical issues common to the Hampton Roads region, primarily time-
dependent settlement due to soft alluvial soils and organic deposits, and
e Successful completion of projects in this region using the following procedures to mitigate
geotechnical risks:
o Establishing consistent communication between the geotechnical designers and Contractor
from design through construction,
0 Using our knowledge of typical settlement magnitude and time rate issues in the region to
apply the most appropriate ground improvement technologies,
o0 Proactive identification of unsuitable and/or problematic soils early in the design phase, and
0 Prompt review of field instrumentation and monitor data during construction.

The goal of LMB Team’s approach is to identify and mitigate geotechnical risks by evaluating the existing
Project data and information, conducting additional geotechnical investigations, and establishing geotechnical
recommendations that fit the overall Project schedule, and effectively implement design concepts during
construction of the Project.

The Project is located in Virginia’s Coastal Plain Geologic Region which presents a variety of challenging
geotechnical conditions; ranging from near-surface, wet and soft subgrade soils to deeper soft, compressible,
plastic clay soils that are often interbedded with sandier layers of varying fine-grained silt and clay materials to
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occasional lenses of highly organic peat layers.

The LMB Team members possess experience on successful
similar projects on soft ground using a variety of site-specific
techniques including surcharge fills and staged embankment
filling, Prefabricated Vertical (PV) drains to accelerate
settlements of compressible soils, in-situ admixture soil
stabilization using lime or cement, geotextile stabilization,
undercutting/replacing  unsuitable  soils, and in-situ
stabilization/reinforcement of soft soils with aggregate piers or
“rigid inclusions” including cementitious piers or concrete
columns (Figure 4.4.3.a). These same technologies are being
considered for this Project.

ECS will be the Geotechnical Engineer of Record (GER) and

will support the design team during design and construction to take full advantage of the D-B process by integrating
geotechnical design concept development with construction practices and means/methods. ECS has supported D-
B projects with this approach on 1-66/Route 15 DB Interchange, Route 285 over 1-64 DB Interchange, and 1-64
Widening — Short Pump DB. ECS’ successful approach to identifying problematic soils specific to Coastal
Plain Geology and providing technical and economical solutions for roadway, embankment, and bridge
construction has been used on recent nearby projects including Dominion Boulevard, Jordan Bridge, MLK
Expressway, Midtown Tunnel, and Gilmerton Bridge.

Exhibit 4.4.3.a. Rigid Inclusions Schematic

Geotechnical Design and Analysis Practices. Our Team has thoroughly reviewed the VDOT-provided
geotechnical documents including the Geotechnical Data Report (GDR) by ECS dated August 10, 2016, the
AMEC Pavement Evaluation Report dated April 21, 2016, and supplemental addenda to the RFP. A total of 142
Standard Penetration Test (SPT) soil borings and four Cone Penetrometer Test (CPTu) soundings were
completed for the GDR. These values represent approximately 15% of the geotechnical boring coverage that
will ultimately be supplemented to meet minimum requirements in Chapter III of VDOT’s Manual of
Instructions (MOI). A limited number of CBR tests were performed for roadway pavement design and existing
pavement evaluation. SPT borings were not drilled for specific retaining wall locations, noise walls, large
pipe/culvert structures, and stormwater management facilities.

Prior to acquiring additional geotechnical
data, a comprehensive review and evaluation
of all available data and information
regarding the Project area and subsurface
soils will be completed. A thorough site
reconnaissance will be conducted to confirm
the potential geotechnical risks, to identify
any additional site constraints, and to tailor
the geotechnical exploration program to  Exhibit 4.4.4.b. Barge-Mounted Geotechnical Exploration
address the real geotechnical issues relative
to the proposed design.

The supplemental geotechnical investigation program will be developed based on Chapter IIl MOI
minimum requirements and all additional exploration, investigation, and testing will be performed in support of
the required final design level geotechnical engineering report (GER). As the RFP GDR suggests, unsuitable
soils, CBR values through the corridor, and possible deep layers of Peat and/or highly-plastic soils warrant
specific consideration. Sampling and testing of in-situ soils will be focused on obtaining field and laboratory
soil data to provide an accurate estimate of the magnitude and time rate of settlement in the median and for
bridge abutments and approach embankments.
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A summary of existing geotechnical data,

additional available geotechnical A . . - )
information, planned final design-phase A summary of existing geotechnical data, additional available

exploration. and pronosed analvses will be geotechnical information, planned final design-phase
P di ' q P i P d fashi y he LMB exploration, and proposed analyses will be presented in a
presented in a detailed fashion In the detailed fashion in the LMB Team’s GEP.

Team’s Geotechnical Exploration Plan
(GEP).

Geotechnical Exploration Plan (GEP)

Planned Field Exploration:  Planned Laboratory Tests:
> 600— 675 SPT Borings » 1,500 — 1,800 Classification
In addition to conventional SPT drilling, > 40— 60 CPTu Soundings  » 150 — 200 Organic Content
sampling and standard soil index testing, we > 20— 30 DMT Soundings — » 50— 70 CBR .
plan to perform CPTu, PMT, DMT, Shelby > 10— 15 PMT Tests : 40 — 50 Soil Chemistry
>
>

tube  sampling, pitcher  sampling, > 60— 100 Shelby Tubes 75 — 100 Shear Strength

o ) 30 — 40 Permeability
consolidation tests, and direct shear and 40— 50 1-D Consolidation
triaxial shear testing to support the
settlement calculations, global stability analyses, and bridge and retaining wall structure foundation designs.
Groundwater monitoring wells are also planned to document as-drilled and long-term water levels.

Upon completion of the geotechnical field exploration and laboratory testing, the LMB Team will use all
available geotechnical information (existing VDOT data and additional subsurface exploration data) to delineate
the subsurface profile, evaluate stratum-specific soil parameters, perform engineering analyses, and provide
geotechnical recommendations for the design and construction of bridge foundations, noise walls, drainage
structures, retaining walls, slopes, roadway embankments and subgrade, pavements, and stormwater
management facilities. The design of geotechnical features will be in accordance with AASHTO LRFD
Bridge Design Specifications, 7" Edition, VDOT’s Manual of Instruction, and the Project Technical
Provisions.

Location, lateral and vertical extent, and compressibility of soft soils through the Project corridor will be the
primary driver of proposed ground improvement methods implemented during construction. The LMB Team is
prepared to address large embankment footprints with a variety of improvements including over-excavation and
replacement, PV drains combined with surcharge fills, aggregate piers and controlled modulus columns or “rigid
inclusions”.

Construction Methods. To implement all geotechnical design recommendations during construction, the LMB
Team will have members of the geotechnical design team intimately involved during construction. Settlement
monitoring and instrumentation readings will be provided to the GER, promptly reviewed, and
results/recommendations provided to the construction team, the QC Team, and VDOT representatives.

Geotechnical Risks and Challenges: The following geotechnical
risks and challenges were identified based on our understanding of B . .
the geologic setting for the Project; review of the existing © [dentify potential geotechnical
information provided by VDOT, additional available soils and design and construction risks

o - . e [ncorporate potential design and
geological information for this area explored by the LMB Team, construction risks into the Schedule

Geotechnical Risk Management

and a review of the potential impacts to quality and schedule. e Use the scope validation period to
« Unsuitable subgrade soils obtain additional geotechnical
« Ground improvement of soft soils for settlement and information .
o o  Confirm the extent and critical
stability - : -
i . nature of the potential impacts
 Downdrag and bridge foundations e Select and implement appropriate
e Working around existing foundations and structures geotechnical solutions in
« Maintaining existing slopes accordance with our risk

remediation strategies

Our proven risk mltlg_atlon apprgach is to |dent|fy_ poteptlal r|§ks e Manage construction operations to
as early as possible in the Project, develop a mitigation action minimize schedule risk and
plan, and communicate/ implement the action plan with all enhance quality

appropriate parties. To take appropriate safeguards and use
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mitigation strategies to achieve a quality product, significant design and construction coordination is required
between the GER, RCE, CM, Construction QC Manager, and QAM. The Geotechnical Engineer will provide
the appropriate expertise and oversight to manage the geotechnical risk.

The geotechnical risks have been appropriately accounted for in the Proposal Schedule in Section 4.7. The
design section of the Proposal Schedule includes activities for geotechnical investigation, analysis, and
recommendations. In the construction schedule, roadway productions have been adjusted to account for
remediation of unsuitable soils and settlement of the roadway approaches. These geotechnical risks have been
vetted based on the available data to date and do not specifically affect the Critical Path. Following NTP and as
preparation of the GER progresses, the Schedule will be revisited to incorporate all geotechnical mitigation
measures and subsequent geotechnical construction is accurately incorporated and updated where required.

Unsuitable Subgrade Soils. Based on review of the provided GDR
and Pavement Report the LMB Team created an unsuitable soils Unsuitable Soil Remediation Plan
matrix to identify station ranges of potential unsuitable soils that The final Unsuitable Soil

could be encountered during construction. The near surface soils 5, .7 10n Plan {mll be shared with

generally consist of coarse-grained soils (SC, SM, SC-SM and SP- the RCE and QAM to ensure
SM) and are generally suitable subgrade materials. Lean clay (CL) compliance with Project
with appreciable amount of sands and lower plasticity fines also has requirements. We will show the

the potential to be suitable subgrade material, but was only  extenis of unsuitable soils, the cause
encountered in the near surface at isolated locations. The LMB Team /' - Z’.“;")”v"./’ Z;Zyw"/’:f"j‘”f“b ’i’f]y) (;{
evaluated the upper 3-feet of subgrade soils through the corridorand ~ ////!!/Pr¢ viabie subsraae ieatner

. o - I . . options to provide maximum
used four major criteria for identification of potential unsuitable construction flexibility.
soils including: ‘

e Loose or Soft Soils with SPT N-values < or = 4 blows per foot (bpf)

e Highly Plastic or Organic Soils with USCS Classification of CH, MH, OH, and/or OL)
[ ]

[ ]

Soils with excess moisture > or = 130 % of optimum moisture content
Soils with CBR values < 10

Using the available geotechnical data and the criteria above, the LMB Team delineated specific station ranges
of potential unsuitable soils throughout the Project corridor. We anticipate unsuitable subgrade soils could
account for 20 to 25% of the planned subgrade footprints.

Following the design level geotechnical investigation, locations where unsuitable soils are anticipated to be
encountered will be delineated on the Project drawings (both area and depth) and discussed with the DBPM and
CM. Collectively the Geotechnical Engineer, CM and MOT Coordinator will develop an unsuitable soils
remediation plan that considers constructability, safety, schedule, and cost. The final Unsuitable Soil
Remediation Plan will be shared with the RCE and QAM in compliance with the Project requirements and will
show the extents of unsuitable soils, the cause for unsuitability, and availability of multiple viable subgrade
treatment options to provide maximum construction flexibility. On-site testing and monitoring during
construction will ensure unsuitable subgrade soils are appropriately addressed prior to any fill or
pavement base placement.

Ground Improvements for Settlement. There are several areas of the Project that will require ground
improvements to address issues of settlement magnitude, settlement duration, and global stability due to the
presence of highly compressible clays and/or organic soils at relatively shallow depths and/or shallow soft
granular deposits common in the geology.

Review of the GDR, Conceptual Plans, and preliminary calculations indicate predicted maximum roadway
embankment settlement in the widening areas of up to 12-inches in areas with 10- to 15-feet of fill and 3- to 6-
inches in areas with 5- to 10-feet of fill., Bridge approach embankment fills reach maximum fill heights on the
order of 25- to 30-feet with corresponding predicted maximum settlement values ranging from 8- to 18-inches.
Corresponding unmitigated settlement durations range from 30-days to 6+ months. The key to mitigating
settlement risk is accurately identifying the location, extent, magnitude and time rate of potential settlement. In
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this geology, particular emphasis will be placed on the soil strata above the Yorktown Formation, which was
observed consistently in the range of El. -30 to El. -40 through the corridor. Conventional SPT drilling will be
supplemented with PMT and/or DMT testing and CPT soundings with pore pressure dissipation testing. At
critical locations, groundwater monitoring wells will be installed to accurately measure long-term groundwater
levels. The in-situ PMT and/or DMT tests along with the consolidation tests will provide the soil parameters to
enable accurate estimates of the total settlement, and the consolidation tests paired with the groundwater
information will allow accurate estimates of the time rate of settlement.

With the high-quality soil parameters from both the in-situ and laboratory tests as the inputs, the LMB Team
plans to use a combination of two-dimensional (2D) and three-dimensional (3D) settlement analysis software to
calculate the settlements. The LMB Team is also prepared to use finite element analysis software PLAXIS 3D®
to check the settlements at select critical locations.

Based on the results of the settlement and stability analyses and depending on the contributing factors to the
settlement and/or stability, a number of mitigation options will be evaluated including lightweight fill, ground
improvements such as aggregate and cementitious piers, excavation and replacement, PV drains, and surcharge
fills. The final settlement mitigation option will be based on soil and groundwater conditions, soil strength and
compressibility, and schedule flexibility in each location. Initial ground improvement recommendations based
on RFP GDR data is presented in Table 4.4.3.h herein.

Ground Improvements for Stability. For slopes greater than 10-feet in height, detailed global stability
analyses will be performed using site specific soil strength parameters as obtained from laboratory tests.
Slope stabilization measures available include geogrid reinforcement, high strength geotextile fabrics,
stabilizing berms, ground improvements including undercut, rammed aggregate piers, and deep
foundations. The LMB Team plans to maintain existing slopes and bench into the existing slopes for new
embankment filling in lieu of attempting to steepen existing slopes. Final configurations will be analyzed to
meet or exceed the minimum factors of safety for stability presented in Table 3-7 of VDOT’s Manual of
Instruction.

One critical Project element is the retaining
wall and the retained embankment fill at
Abutment A of the new High Rise Bridge
(Exhibit 4.4.3.g). The controlling design
factors will be global stability and long-
term settlement. To satisfy required factors
of safety for this embankment, that is
immediately adjacent to Deep Creek,
extensive ground improvement of the
underlying soft clays, silts, and organic
soils that vary in depth and vertical extent
will be required. Rigid inclusions are
planned to support the embankment and
MSE wall through this area. A load transfer
platform (LTP) is planned to distribute the
load from the embankment soils to the rigid
inclusions. Concrete sheeting will be used o o o
to allow for construction of the ground %Z’i%;j;?ﬁ;%’ggﬁg‘g Zafég;%goj‘ Rise Bridge Approach Embankment
improvements. Approved MSE wall panels

will be used on the exterior face.

After analyzing existing data as well as data generated during geotechnical testing post award a final design of
Ground Improvement Methods will be generated. A summary of the assumed ground improvements through
the Project corridor is presented in Table 4.4.3.h.
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Table 4.4.3.h. — Ground Improvement Locations

Structure and Station Range

Ground Improvement Method

Western Approach to High Rise Bridge

Sta. 1274+50 to 1280+00

Sta. 1280+00 to 1288+00

Sta. 1288+00 to 1299+00

Densified Aggregate Piers

30-inch diameter @ 3D spacing, Tip EI. -45

Rigid Inclusions / CMCs
12- to 18-inch diameter
5D to 6D spacing, Tip El. -45

Densified Aggregate Piers

30-inch diameter @ 3D spacing, Tip El. -40

Eastern Approach to High Rise Bridge

Sta. 1362+00 to 1368+50

Densified Aggregate Piers

30-inch diameter @ 3D spacing, Tip EI. -40

1-64 Managed Lanes over Military Highway

Sta. 1090+00 to 1100+00

Sta. 1102+00 to 1120+00

PV Drains
7-ft triangular spacing, Tip EI. -30
PV Drains
7-ft triangular spacing, Tip El. -30

1-64 Managed Lanes over Yadkin Road & Norfolk Southern Railway

Sta. 1120+00 to 1131+75
Sta. 1134+00 to 1152+00

Great Bridge Boulevard over I-64
Sta. 131+50 to 135+25

Sta. 137+50 to 141+00

PV Drains & Preload
7-ft triangular spacing, Tip El. -30
PV Drains & Preload
7-ft triangular spacing, Tip El. -30

PV Drains & Preload
6-ft triangular spacing, Tip EI. -30
PV Drains & Preload
6-ft triangular spacing, Tip El. -30
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Benefit

Improve stability and settlement control

Improve stability and mitigate

settlement of wall and embankment in

the cove

Improve stability and mitigate
settlement

Improve stability and mitigate
settlement

Accelerate Settlement Timeframe

Accelerate Settlement Timeframe

Accelerate Settlement Timeframe
Reduce Long-term settlement
Accelerate Settlement Timeframe
Reduce Long-term settlement

Accelerate Settlement Timeframe
Reduce Long-term settlement
Accelerate Settlement Timeframe
Reduce Long-term settlement

At all the ground improvement locations above, settlement monitoring during construction will be performed to
evaluate real-time settlement magnitudes and consolidation rates, optimize potential construction impacts, and
to manage settlement risks.

Downdrag and Bridge Foundations. There are five locations along the proposed alignment where widening of
1-64 EB and WB is anticipated to result in large embankment fills being placed in the direct vicinity of existing
structures and new foundation elements. As-built bridge plans show that the existing bridge piers and abutments
are supported by deep foundation piles. The GDR and the existing VDOT bridge plans indicate that the subsurface
profiles at each bridge location is fairly consistent through the corridor. Further, the Yorktown Formation, the
typical bearing stratum in this geology, is relatively consistent in top elevation. Based on the information currently
available, we expect to use driven pre-stressed/ pre-cast concrete piles at the bridge abutments.

When settlement of the existing subsurface soils occurs in the vicinity of the existing and proposed bridge
abutments, negative skin friction or downdrag develops which imparts an additional load on the deep foundation
elements. Downdrag forces will be incorporated in the design of the geotechnical capacity of the piles and
considered for impacts to the construction schedule as it relates to the time frame under which downdrag will
occur. The LMB Team has used this for our approach to the Great Bridge Boulevard substructures and will be
confirmed in final design.

Maintaining Existing Structures and Slopes and Working Around Existing Foundations. There are isolated
locations through the Project corridor where new construction will take place in and around existing foundations.
The LMB Team has considered foundation options and ground improvement alternatives that will minimize
potential impacts to existing structures. Driven piles (PSC, steel pipe and H-pile) to support the bridge
structures were chosen to avoid potential soil loss that is possible with drilled shaft foundation elements that
could negatively impact adjacent existing roadway embankments, railroad alignments, existing bridge
structures, and existing utility foundations. Examples of this are the new bridges at Yadkin Road and Military
Highway in Segment 1, the bridge widening at Shell Road in Segment 1, the High Rise Bridge in Segment 2, and
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the bridge piers adjacent to Libertyville Road in Segment 2. Analytical empirical methods will be used in
conjunction with construction monitoring to evaluate potential impacts to existing foundations and structures in
the vicinity of driven pile foundations. Existing piers and bridge beams will be protected during construction and
construction will be sequenced to achieve global stability of the foundations during construction.

A similar design and construction approach is planned for embankment
widening through the corridor. Steepened slopes have not been designed
into the Project, as existing slopes will be maintained and benched to Minimum Safety Factors
support the adjacent new embankment fill. The geotechnical engineer Slope configurations and
will confirm conformance with the minimum factors of safety for the final é;ﬁg{f&%ﬁ;’;;}%@g‘m .
slope configurations in accordance with Chapter III of VDOT’s MOL,  yjnimum factors of safety for
specifically Table 3-7 and design slope stabilization if required. During  both shori-term and long-term
construction, the LMB Team will implement an instrumentation and  conditions per VDOT's MOL
monitoring plan to document settlement of embankment fills and compare
the data to calculated values.

4.4.4 Quality Assurance/ Quality Control (QA/QC)

Approach to QA/QC During Design and Construction

Our QA/QC program approach in design and construction is to establish, implement, and maintain QA and QC
procedures and systems necessary to provide VDOT assurance that the design of the facilities, components,
systems, and subsystems that make up the Project meet the contract requirements. The LMB team will
implement this approach by integrating our own proven quality programs into the RFP requirements including
VDOT’s Minimum Requirements for Quality Assurance and Quality Control on Design-Build and Public-
Private Transportation Act Projects January 2012 (VDOT QA/QC). This approach will provide a QA/QC Plan
which will include design QA/QC and construction QA/QC that will deliver clear and easily auditable
documentation of project compliance with the contract. All entities delivering elements of the project will
comply with the requirements of this plan throughout the duration of the Project.

Design QA/QC Approach and Staffing

Design Manager, Mike Hooshangi, PE will establish, oversee and update the design QA/QC program for all
disciplines involved in the design of the Project and will report to the DBPM. Lara Hegler, PE will lead the QA
staff and will report to Mr. Hooshangi. Ms. Hegler is responsible for the QA of design elements included in the
Project and will perform a complete QA review of all design documents. QC staff will also report to Mr.
Hooshangi. Design QA/QC functions are anticipated to involve 40 staffing assignments which will vary as the
Project design progresses. QA responsibilities and procedures will be separate from the QC roles and both will
be detailed in the Design QA/QC Plan. QA staff assignments will be independent from design production and
QC functions. The QA and QC teams will each implement a section of the Design QA/QC Plan which will stand
alone and can be read independently for QA or QC. Mr. Hooshangi will implement design QA/QC by adhering
to the approved Design QA/QC Plan including conducting design reviews, completing interdisciplinary
coordination, performing constructability reviews, involving VDOT in the overall design review process, and
seeing that all design and field changes follow the same QA and QC procedures. Mr. Hooshangi will verify
conformance of submittals to the Design QA/QC Plan prior to submission.

Design QA/QC Plan

The Design QA/QC Plan will establish the following:
e Well-structured record keeping and document control, minimizing VDOT contract administration
efforts

e QC procedures for contract compliance, preparing, checking, and correcting all drawings, specifications,
calculations, and other design submittals prior to submission;

e QA procedures for evaluation of problem assessment, applied analysis and personnel qualifications
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e Specific QA and QC procedures and staffing assignments for specialty structures such as the
modifications to the existing bascule span on the existing High Rise Bridge and the design of the
tall piers and long spans on the new High Rise Bridge;

e Procedures to require that all drawings, specifications, and other design submittals are signed and sealed
by an appropriate licensed professional (Professional Engineer, Land Surveyor, Architect, or Landscape
Architect) holding a valid license in the Commonwealth of Virginia;

e The level, frequency, and methods of review for the adequacy of the design of the Project, including
methods for completing independent reviews of final drawings, specifications, and other design
submittals

e Procedures for coordinating work performed by different persons in the same or adjacent area,
fabrication shops, casting yards, and other pertinent fabrication facilities to ensure that conflicts,
omissions, or misalignments do not occur between drawings or between the drawings and the
specifications and to coordinate the review, approval, release, distribution and revision of documents
involving such persons;

e Procedures for identifying design elements that require special construction QA and/or QC
attention or emphasis such as ground improvements or deep foundations for structures;

e ldentification by firm, discipline, name, qualifications, registrations, duties, responsibilities, and
authorities for all persons and entities assigned to be responsible for design QA or QC activities,
including sub-consultants.

e Design QA/QC functions, including scheduled activities for design QA and QC, identifying the
drawings, specifications, and other design submittals to be submitted to VDOT for review at each stage
of the design work.

e The Design QA/QC Plan will include QA and QC procedures for right of way appraisals, data entry, and
VDOT’s Right of Way and Utilities Management System (RUMS), including completeness of contract
information, utility agreements, and surplus property data.

The RCE will ensure that engineering services are performed by qualified professionals and that all drawings,
specifications, and other design submittals are signed and sealed by an appropriate licensed professional holding
a valid license in the Commonwealth of Virginia. The QAM will require that all design related Work Packages
submitted for payment have been certified by the Design Manager as being in conformance with the contract
documents and the Design QA/QC Plan.

Design Quality Reviews. The LMB Team will utilize a QA/QC design log to track the completion of design
and the status of QA and QC reviews. Each review is tabulated on a review summary form, which indicates by
signature that the QA and QC Reviewers have completed their respective reviews and that the Design Manager
has confirmed that all review comments have been properly incorporated into the design documents. The review
documents, including the review summary form, become a permanent part of the project files. Quality reviews
will be conducted for any design changes that may be necessary during construction resulting in a
reduction of VDOT’s review level effort.

Right of Way and Construction plans will be accompanied by 1) a completed VDOT LD-436 Quality Control
Checklist for the specific submittal, and 2) a written notice signed by the Design Manager that includes the
following:

e The logical subsections or work packages for which review and approval is being requested;

e Confirmation that the submittal has been checked and reviewed in accordance with LMB’s approved
QA/QC Plan; and

e Confirmation that the submittal either meets all requirements of the contract documents and reference
documents or that any deviations have been identified and previously approved by VDOT.

Interdisciplinary Coordination and Constructability Reviews. The interaction and coordination amongst the
various pertinent design disciplines will be the responsibility of the Design Manager. The Design Manager will
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conduct interdisciplinary reviews weekly during design of the Project with all relevant disciplines for proper
coordination and consistency between the discipline interfaces (e.g., geotechnical with bridge foundations,
roadway layout with bridge layout, pavement marking and signing with roadway plan/layout), and to mitigate
or eliminate conflicts, errors, misalignments, and/or plan inconsistencies before they get into the field under
construction.

Constructability reviews are a critical component of the LMB Team’s QA/QC program. By holding these
reviews our Team is able to address construction issues as the design is being advanced, which will minimize
RFIs and field issues during construction. Our Team will hold weekly internal design meetings that will be
attended by construction staff. These weekly internal design meetings will give the construction staff an
opportunity to review the design for constructability and provide immediate feedback regarding the design so
that appropriate adjustments can be made. Prior to each plan submission, a formal constructability review will
be scheduled and comments will be provided to the Design Manager for incorporation and/or further discussion
prior to completing each design phase.

Design changes, including field changes, will conform to the same design QA and QC measures and procedures
with those that were applied to the original design portion of the Project being changed; however the RCE will
be directly involved and have control authority when making and approving these changes. Design changes,
including field changes and nonconformance evaluations, will be maintained in a database to track design and
field changes and update the as-built documents.

Construction QA/QC Approach and Staffing

Construction QA/QC is established in our Construction Quality Management
Plan (CQMP) to ensure clear and complete procedures for construction Streamlined Processes
inspection, testing and the oversight of the project and its processes. Our CQMP Our COMP provides a
will operate with real-time data collection and on-site reporting. All Team  syreamlined process thus
members as well as the subcontractors and suppliers for the Project will be reducing the on-site
required to submit corresponding Quality Plans ensuring compliance with our  commitments of VDOT.
CQMP. Any variance from the Project standards will not be tolerated; and as
such, continuous audits will be performed to verify adherence to the CQMP.

Construction Quality Control (QC). Management and leadership will be provided by the Construction QC
Manager and ultimately with the DBPM. All work will be in accordance with the CQMP derived from the LMB
Team’s in-house construction QC Plan, the requirements of the RFP and VDOT’s QA/QC Manual. The CQMP
addresses every task, operation, and completed activity. Continuous assessments of all activities will be made
throughout construction, and when necessary, adjustments to methods or materials to achieve the required
quality levels will be made. Mandatory preparatory meetings, including all design, construction, and VDOT
personnel, will take place prior to commencing an activity. The meetings will be key to identifying processes
and indicating the appropriate hold points that will gauge quality and ensure operations are not moving forward
without confirmation. In the case of a Non-Conformance Report (NCR), we will react rapidly and adjust
processes, materials, or techniques to correct and re-establish a process that is significantly improved with results
meeting the Project requirements. Our proven and robust CQMP assures quality with respect to all aspects
of the Project requiring minimal input from VDOT.

Construction Quality Assurance (QA). Led by Quality Assurance Manager (QAM), Bill McDowall, PE,

the Quality Assurance program operates independently from the construction QC program and has
oversight/verification responsibilities for all QC testing and monitoring activities. The QAM provides
confirmation that all RFP requirements, specifications and special provisions are being met or exceeded. The
independent role of the QAM provides direct information to the DBPM, RCE, and VDOT outside of the
Construction QC chain of command. Additionally, QA will monitor and audit QC procedures and activities to
verify proper performance. A high level of authority is given for the QAM to ensure that the Construction QA
function is effective and as such minimizes the requirement of resources and involvement by VDOT. The
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QAM s authorized to stop work on this Project if quality procedures, measures and controls are not being

properly maintained.

Figure 4.4.4.a. LMB’s construction QA/QC Team

For a project of this size, scope, and complexity, the LMB Team
realizes that our QA/QC staff must be experienced and robust to
ensure we deliver a final product that meets or exceeds the
requirements. The LMB Team will incorporate proven processes
and procedures to standardize and streamline the construction
quality approach. The procedures developed establish proper
controls so that the Project will meet all quality requirements and
contractual expectations of VDOT and will be built to meet or
exceed service-life requirements. The DBPM will have ultimate
responsibility to ensure that