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1 PROJECT MANAGEMENT

Concessionaire shall manage the Project using a Project Management Plan (PMP).
1.1 Project Management Plan (PMP)

Concessionaire’s PMP shall, at a minimum:

e comply with the requirements of the U.S. Department of Transportation, Federal
Transportation Administration, Project and Construction Management Guidelines, and the
Contract Documents;

* clearly state, detail, and describe the approach and intended results to demonstrate
compliance with the scope, goals, and objectives of Project;

» identify and comply with all applicable codes, standards, specifications, regulatory
requirements, and directives and/or requests from the Authority Having Jurisdiction (AHJ);

¢ be ISO 9001 and ISO 17024 compliant;
¢ coordinate and incorporate all other Project plans;

¢ coordinate and incorporate Project Execution Plans as required by the Third Party
Agreement Requirements, and Part 2A, Sections 18.3 and 19.3 of the Technical
Provisions;

« identify by cross-reference all other plans;

« identify by signature page and date, the title of the qualified professionals who are
responsible for planning, reviewing, approving, reporting, monitoring, controlling,
implementing, revising, and issuing the PMP, including revisions;

« identify required resources and competencies for defined roles and activities for all
aspects of the Project;

» identify training requirements by defined roles and activities;

« identify document and data control responsibilities for review and approval;

« identify the procedures for document review, submittal, revisions and approvals;
e identify the procedures for schedule, budget, and finance management;

» indicate by statement and certification that Concessionaire is responsible for Quality
Control and Quality Assurance (QC and QA);

« identify the methods to identify and control non-conformances, and the corrective actions
and the schedule to perform the corrective action;

» identify the recording and reporting procedures for non-conformance activities, the
corrective actions, and the preventative actions to eliminate recurrences;

« identify the audit procedures, audit reporting process, and audit reporting schedule; and

« develop and update the PMP to facilitate external audits, including those performed by
Owner.

Owner will perform obligations under the Technical Provisions explicitly stated as Owner’s
responsibility; all other obligations in the Technical Provisions not expressly assigned to Owner or
explicitly assigned to Concessionaire are Concessionaire’s responsibility. Concessionaire’s PMP
shall be structured to include the time periods during which the following Work is accomplished:
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¢ Design Work;

+ Construction Work;

» testing, certification, and commissioning;

+ Rail Activation; and

«  O&M Work.

Concessionaire’s development of the PMP shall be consistent with and build on those elements of

the Project Management Plan submitted as part of the Proposal.

Concessionaire shall submit the PMP for Review and Approval within 60 calendar days after
Financial Close. The PMP shall be Approved before commencement of D&C Work.
Concessionaire shall update and resubmit the PMP for Review and Approval annually or
whenever there is a significant change to the PMP.

1.2 Summary of Submittals

Item Section Submittal Action
1 1.1 Project Management Plan Review and
Approval
MDOT/MTA Request For Proposals
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2 PROJECT TEAM
2.1 Project Team Requirements

Concessionaire’s Key Personnel for the Project require Owner approval.

Key Personnel Resumes and References submitted with the SOQ or Proposal as supplemented,
if applicable, in response to Owner queries, are considered preapproved. Key Personnel shall not
be changed or replaced without Owner’s Review and Approval. Concessionaire shall submit
Resumes and References for replacement of Key Personnel for Review and Approval a minimum
of 21 calendar days prior to planned replacement.

2.2 Resumes and References

Resumes and references shall be not more than two pages for each person. Concessionaire shall
provide three references for each person for work performed on projects within the past five
years; provided, however, that where the person has worked on less than three projects during
the past five years, the Proposer shall (a) affirmatively state that such person has worked on less
than three projects during the past five years; (b) include references for each of such projects; and
(c) include references for projects worked beyond the past five years so that the number of
references equals three in total.

References for each person shall be previous owners, clients, or employers and shall include the
name, position, company, or agency, and current postal and email addresses and phone
numbers.

2.3 Key Personnel
2.3.1 Project Manager

The Project Manager shall have full responsibility for the execution of the Work on behalf of
Concessionaire. The Project Manager shall have at a minimum 15 years of experience in a senior
position within an organization where he/she had responsibility for (a) at least one P3 Project with
a capital construction cost of more than $250 million and a concession term greater than 15 years
or (b) integrating design, construction, operations, and maintenance on at least one rail and/or
transit project that is, as of January 1, 2014, in operation. The Project Manager shall be located at
the Project Site from the issuance of the Financial Close until the end of the Term.

2.3.2 Engineer of Record

The Engineer of Record shall have a bachelor's degree or equivalent and shall be a licensed
professional engineer under the laws of the State of Maryland that performs the design and
analysis, and is in “responsible charge” in accordance with Title 14 of the Business Occupations
and Professionals Article of the Annotated Code of Maryland on behalf of Concessionaire for the
preparation of the Design Documents. The Engineer of Record shall have experience on at least
one transit, rail project, or highway design-build project with a capital construction cost of no less
than $250 million. The Engineer of Record shall have at least 15 years of relevant design
experience. The Engineer of Record may also serve the role as the Design Manager. The
Engineer of Record shall be located at the Project Site from issuance of Financial Close until all
major design milestones have been completed and available when requested by Owner until 12
months after Final Completion.

2.3.3 Design Manager

The Design Manager is the individual responsible for managing the Project’s design on an
operational level on behalf of Concessionaire. The Design Manager shall have experience on at
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least one transit, rail project, or highway design-build project with a capital construction cost of no
less than $250 million. The Design Manager shall have at least 15 years of relevant design
management experience. The Design Manager shall be located at the Project Site from Financial
Close until all major design milestones have been completed and available when requested by
Owner until12 months after Final Completion.

The Design Manager shall have a bachelor's degree or equivalent and be a licensed professional
engineer or equivalent.

2.3.4 Construction Manager

The Construction Manager shall be the individual responsible on a day-to-day basis for the
activities of construction from the commencement of Construction Work to Final Completion of the
Project. The Construction Manager shall have experience as a project/construction manager on at
least one transit, rail project, or highway design-build project with a capital construction cost of no
less than $250 million. The Construction Manager shall be located at the Project Site from
Financial Close until no less than 2 months after Final Completion and will be available until all
Design Work and Construction Work-related disputes and claims are resolved.

The Construction Manager shall have a bachelor's degree or equivalent.
2.3.5 Operations Manager

The Operations Manager shall be the individual responsible for oversight of all operation activities
of the Project on behalf of Concessionaire. Operations activities are expected to include the
training, supervision, and provision of all operations personnel necessary to ensure that the
Project provides safe, effective, and reliable service.

The Operations Manager shall be available from Financial Close and then be assigned full time to
the Project and located at the Project Site from no less than 12 months prior to Final Completion
or Safety and Security Certification, whichever occurs first for the duration of the O&M Period.

The Operations Manager shall possess relevant operations experience on rail or transit systems
of a similar nature, size, and complexity for a minimum of 15 years, with no less than 10 years in a
management or supervisory position.

2.3.6 Maintenance Manager

The Maintenance Manager shall be the individual responsible for oversight of all maintenance and
capital replacement activities of the Project on behalf of Concessionaire. The Maintenance
Manager shall have at least 15 years of progressive experience in the daily maintenance and
capital replacement activities for operating rail or transit systems of comparable scope and
complexity, including the tracks, Stations, maintenance facilities, Platforms, and vehicles.

The Maintenance Manager shall be available from Financial Close and then be assigned full time
to the Project and located at the Project Site from no less than one year prior to Final Completion
or Safety and Security Certification, whichever occurs first for the duration of the O&M Period.

2.3.7 Quality Program Manager

The Quality Program Manager is the individual retained by Concessionaire with the authority and
responsibility for quality management, quality system-related activities for all Work, including the
establishment and maintenance of, and compliance with the quality management plan or
equivalent report/Submittal. The Quality Program Manager shall have no Project responsibilities
other than quality assurance and quality management and control of the Project, and shall be
independent from staff and duties associated with the execution/production of the Work.
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The Quality Program Manager shall be working full time and exclusively for the Project during
Design Work and Construction Work and be available as required during the O&M Period.

The Quality Program Manager shall have a bachelor’s degree or equivalent. The Quality Program
Manager shall have 10 years of quality management experience on rail, transit, or other design-
build projects and have undertaken training in the use and application of Quality Programs
including the application of ISO 9001:2008.

2.3.8 Economic Empowerment Manager

The Economic Empowerment Manager is the individual with the authority and responsibility for (a)
reporting on, reducing barriers, and leveling the playing field for the participation of small
businesses, including DBE/MBE firms; (b) workforce development programs; and (c) community
workforce partnerships, including training and apprenticeships. The Economic Empowerment
Manager shall be full time and located at the Project Site from Financial Close to no less than one
year after Revenue Service Availability. The Economic Empowerment Manager shall have no
Project responsibilities other than the duties described above and shall be independent from
management and staff associated with the procurement and execution/production of the Work,
except that once the conditions of Revenue Service Availability have been achieved, the
Economic Empowerment Manager may be assigned to other Project responsibilities reasonably
related (such as reporting, fiscal processing, compliance, public affairs, or other related activities).
The Economic Empowerment Manager shall have a bachelor's degree or equivalent and shall
have prior experience with projects which had to comply with 49 CFR Part 26.

2.4 Summary of Submittals
Item Section Submittal Action
1 2.1 Resumes and References Review and
Approval
MDOT/MTA Request For Proposals
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3 DESIGN

This Section contains requirements for the Design Work process for the Project. In addition to the
Design-Build Period, the requirements of this Section shall apply to all design and construction
activities during the O&M Period.

3.1 Design Requirements

Concessionaire shall provide design studies, reports, documents, plans, and specifications as
required by the Contract Documents, and as required for Concessionaire to provide a complete
Project and to operate and maintain the Project in accordance with the requirements of the
Contract Documents. Concessionaire shall:

* manage and perform the Design Work pursuant to the requirements of the Contract
Documents;

« manage and perform the Quality Control and Quality Assurance for the Design Work;

e manage, coordinate, and obtain all necessary approvals and permits from Owner, Ultility
Owners and Third Parties;

» prepare all Design Documents under the direct supervision of Concessionaire’s Lead
Design Firm; and

« verify pertinent dimensions and other relevant existing conditions in the field prior to the
Submittal of the design plans.

Design plans and specifications, together with all pertinent supporting documents and data, shall
be subject to Review by Owner, Third Parties, and Utility Owners in accordance with the Third
Party Agreement Requirements and Owner Utility Agreements.

References to Laws/Standards in these Technical Provisions are as may be amended from time
to time.

Third Party, Utility, County or locality specific requirements, to the extent cited, apply only with
respect to that portion of the Work performed for such Third Party, Utility, County, or AHJ.

3.2 Integrated Design Process

Concessionaire shall utilize an integrated design process to design all elements of the Project in a
synchronized manner so that the Project is designed as an integrated whole and functions
effectively and efficiently for the intended purpose.

Concessionaire shall identify all requirements, including design, construction, operations, and
maintenance that apply to the design of each element of the Project.

Concessionaire shall address the highest-level performance requirements as matters of priority to
determine the impact of these requirements on individual Project elements.

Concessionaire's integrated design process shall identify, catalog, and track the status of all
interfaces between different Project elements. Interface management shall include the
assignment of design responsibilities, coordination requirements, the completion of the designs,
the assignment of construction responsibilities, the assignment of inspection responsibilities, the
assignment of test responsibilities, and the execution of inspections and tests to demonstrate the
correct functionality of the interfaces.

Concessionaire shall provide coordinated services inclusive of reviews and permitting by Owner,
Utility Owners, and Third Parties.
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Concessionaire’s design process shall demonstrate to Owner through each design submission
that individual elements have been designed to integrate with the Project as a whole and will
support the intended purpose.

3.3 Design Document Organization

Concessionaire shall arrange Design Documents in a systematic order and identify them with
alpha/numeric designations based on discipline designations, locations, and sequential
numbering in accordance with the Owner's CADD Standards.

3.3.1 Design Certification

Concessionaire shall provide Design Certification by the Engineer of Record that each design
Submittal is:

« consistent and compliant with all applicable requirements of the Contract Documents;
» consistent will all other elements of the Project;

» accurate, complete, and in a form and level of detail that is appropriate to the design stage
to which it applies; and

e coordinated among all requirements of the Contract Documents, including at a minimum,
Design Work, Construction Work, and O&M Work.

3.3.2 Supervision and Seals

Prior to delivering any Release for Construction Documents to Owner or to any of
Concessionaire’s construction teams, the contents of the Release for Construction Documents
shall be individually signed and sealed by the licensed professional engineer under the laws of the
State of Maryland responsible for the specific content included in the documents. The Engineer of
Record shall sign and seal the title sheet.

3.4 Design Exceptions and Waivers

Requests for Design Exceptions or Design Waivers shall be considered a Deviation in accordance
with the Agreement.

Concessionaire shall be solely responsible for acquiring approval from Owner, Utility Owners, and
Third Parties as may be required.

Concessionaire shall obtain all necessary Deviation approvals before submission of Final Design
Documents.

3.5 Existing Conditions

Concessionaire shall ensure that the condition of existing buildings, structures, roadways,
sidewalks, paths, trails, lighting, and signal equipment, or other property that is to remain in place
or is to be modified is not adversely affected by the performance of the Work. Concessionaire
shall perform appropriate property pre-condition surveys and associated monitoring, and shall
repair any damage determined to be caused by the Work.

3.6 Design Stages

Concessionaire shall classify design Submittals in accordance with the following general design
stages:

* Preliminary Design;

¢ Intermediate Design; and
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¢ Final Design.

Concessionaire shall determine the appropriate level of design completion for each stage using
the requirements of the Contract Documents, Good Industry Practice, and the designated
Submittal requirements for each stage in order to ensure all Project requirements are met.

Except where required elsewhere in the Contract Documents, design of different Project
elements, engineering disciplines, and geographic sections of the Project shall be:

» initiated at Preliminary Design or Intermediate Design stage; and

¢ include a minimum of two Submittals, which shall include Final Design and either
Preliminary Design or Intermediate Design.

Concessionaire shall determine if the required design stage Submittals will satisfy all Third Party
Agreement Requirements and Owner Utility Agreements. Concessionaire shall be responsible for
preparing additional Submittals for Third Parties and Utility Owners as necessary to prosecute the
Work.

3.7 Release for Construction Documents

Release for Construction Documents (RFCD) shall be used by Concessionaire to construct the
Project. The RFCD shall include plan sheets, specifications, shop drawings, working drawings,
and other pertinent information as applicable. The RFCD may only be issued by Concessionaire
after all previous comments related to the elements, whether in the subject Submittal or not, have
been addressed and appropriately incorporated, non-conformances have been corrected, and
appropriate approvals and permits have been obtained.

Concessionaire shall submit Release for Construction Documents for Information before
commencing the Construction Work contained in the RFCD.

3.8 Conformed Release for Construction Documents

Concessionaire shall at all times maintain a conformed, electronic .pdf format, set of all RFCD
plans, specifications, and shop drawings. The conformed RFCD shall also include formally issued
revisions made after release for construction, but are not construed as as-built records.

The conformed RFCD shall be electronically accessible to the Owner from Project and remote
locations at all times. The conformed RFCD shall contain master indexes such that relevant plans,
specifications, or shop drawings can be easily located.

3.9 Interface Management

Concessionaire shall implement an interface management process to ensure that all Project
elements, systems, and facilities interface with each other and with outside systems, elements,
and facilities throughout the Term.

The disciplines requiring interface monitoring include interfaces within a single discipline,
interfaces between disciplines, interfaces with disciplines outside the Project but within the Owner,
and interfaces with Third Parties and Utility Owners. These interfaces are defined further as:

« Project to Project within a single discipline or sub discipline. e.g. communications/CIB to
communications/telephones;

» Project discipline to other Project disciplines. e.g. communications cables with Station
conduits;

« Project disciplines to existing Owner systems and equipment. e.g. Project MDOT CIB
network with existing MDOT CIB network;
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« Project disciplines to non-Owner external systems (e.g. Train control/AVL with county and
MDSHA traffic signals); and

» Project disciplines to various Owner departments (e.g. fare collection with Owner
Treasury).

There are two classifications of interfaces:
* equipment to equipment Interfaces; and
* equipment to human interfaces.

3.9.1 Systems and Facilities

The Project systems and facilities interface with each other and with outside systems and
facilities. Concessionaire shall include all Project elements in the interface control process.

3.9.2 Project External Interfaces

Concessionaire shall provide interfaces with other systems and facilities that are external to the
Project, including, at a minimum:

» existing Owner systems and equipment;
» Owner systems to be constructed by others to support the Project;

« Systems and facilities to be constructed by Concessionaire for Third Parties and Utility
Owners as part of the Project;

» existing and to be constructed by others systems and facilities owned and operated by
Third Parties and Utility Owners. These include, but are not limited to, traffic signal
systems, Utilities, WMATA, PEPCO supply power, and existing road and bridge
infrastructure; and

» physical locations of Owner departments where Owner employees are tasked with
monitoring of Project systems.

3.9.3 Internal Equipment to Equipment Interfaces

The Project LRVs and operational systems and facilities shall interface and operate with each
other to deliver safe, reliable, and efficient service to Users. These interfaces include three sub-
categories of interface:

e system to system interfaces are mostly communication-based interfaces that implement
electronic hand shaking between two systems. This type of interface consists of physical
and/or logical connections between two interfacing systems and information (voice/ video/
data) that is transmitted between them, and shall include a communication protocol (e.g.
Transmission Control Protocol/Internet Protocol or other) that governs the nature of the
information transmission;

« system to facility interfaces include physical interfaces in which a facility may provide a
physical support for a systems device or an electrical/electronic interface in which a
system may control or monitor the status of a facility element; and

» facility to facility interfaces are the physical coordination of different facilities elements and
typically involve form, fit, and structural integrity (e.g. embedded conduit or equipment
rooms).
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3.9.4 Equipment to Human Interfaces

The Project LRVs and operational systems shall interface with human operators through
numerous conventional means which are established by building codes and also, for more
complex functions, by Graphical User Interfaces (GUI) implemented on systems workstations.
These workstations may be located at the OCC, BOCC, Security Center, and other locations
throughout the Project as required by Concessionaire’s Concept of Operation. The workstations
shall be provided, as a minimum, as elements of the LRVs, Train Control, Traction Power,
communications, control and monitoring, fire and security, and fare and MEP systems. These
interfaces shall allow the operations and maintenance personnel to view the information
presented in an ergonomic and logical format, and to interact with the systems for changing
views, issuing commands, and performing other related functions. These interfaces may include
existing standard designs and custom designs based on functional requirements and ergonomic
factors. Concessionaire shall furnish, install, program, and configure these GUIs and
workstations, including the updating of all GUI databases as required.

3.9.5 Interface Management

Concessionaire shall develop and execute an interface management program to identify and
develop all interfaces and integration needed to support the Project and including all necessary
steps to be taken throughout the design, construction, and testing of the Project. This interface
management program shall include, at a minimum, the following steps:

» identification and classification of all interfaces — a process initially conducted during
Preliminary Design and then updated as necessary throughout the rest of the Project by
which Concessionaire shall review all Project requirements to identify and define the
interfaces;

» assignment of responsibilities among Concessionaire’s organization for designing,
constructing, and testing the interfaces;

« specification and deployment of tools required to manage and organize interfaces, present
attributes clearly, and allow all stakeholders to coordinate interfaces;

» definition and design of interface attributes and functionality, including physical connection,
data type, medium, and other interface details as appropriate;

« formal sign-off by the responsible designers and/or operators on all sides of the interface
that the interface design is acceptable;

* means (inspection or test) to be used to verify the correct functionality interfaces; and

e provision for continued peer review of identified and new interfaces, and revisiting the
process before each.

3.9.6 Interface Control Manual (ICM)

Concessionaire shall develop and maintain a comprehensive ICM. This manual shall include two
key tools for managing interfaces:

» the Interface Control Matrix — a database to track all details and design, manufacture,
construction, and testing responsibilities for each interface; and

« the Interface Control Form — to collect input data for the Interface Control Matrix.

Concessionaire shall define both of these documents.
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For the Preliminary Design, Concessionaire shall prepare and submit for Review and Comment
the initial ICM, including the Interface Control Matrix, the database, and the Interface Control
Form. Concessionaire shall provide a means to confirm that the interface has been coordinated
and accommodated in the associated systems and affected system, facility, or human
counterpart.

For the Intermediate Design, Concessionaire shall prepare and submit for Review and Comment
the current version of the Interface Control Manual, including the Interface Control Matrix, the
supporting database, and the Interface Control Form. Concessionaire shall provide a means to
confirm that the interface has been coordinated and accommodated in the associated systems
and affected system, facility, or human counterpart.

For the Final Design, Concessionaire shall prepare and submit for Review and Comment the
current version of the ICM, including the Interface Control Matrix, the supporting database, and
the Interface Control Form. Concessionaire shall provide a means to confirm that the interface
has been coordinated and accommodated in the associated systems and affected system, facility,
or human counterpart.

After the completion of Integration Testing, Concessionaire shall update the ICM as a Record
Document and submit for Information.

As an alternative to the above listed Interface Control Manual Submittals, Concessionaire may
provide personnel as designated by Owner with continuous access to Concessionaire’s interface
management system.

3.9.7 Interface Control Tools

Exhibit 3.1 identifies the documentation that shall be developed to support the Interface Control
process:

Interface Interface Requirements
Control Control Traceability
Matrix Form Matrix
JifL.

g

Test Requisition Test Verification Design/Construction/Test
Form Sheet Discrepancy Sheet
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Exhibit 3.1 — Interface Management Document/Tool Structure

Concessionaire shall use the following tools or alternate functional equivalents to identify and
document interfaces: data flow diagrams and accompanying interface descriptions, the Interface
Control Matrix, Interface Control Forms, and detailed system interface diagrams. The following
sections describe these interface control tools.

3.9.7.1 Data Flow Diagram and Accompanying Interface Descriptions

The data flow diagram shall facilitate the identification of System and GUI between core systems
and external systems. These are shown as bubble diagrams depicting which systems have
interfaces and how that interface functions (one-way or two-way) via arrows. Concessionaire shall
submit the data flow diagram as part of the design documentation for each facility and system.

3.9.7.2 Interface Control Matrix

The Interface Control Matrix shall show all of the Project systems’ and facilities’ internal and
external interfaces. Each interface shall be assigned a unique designation for tracking purposes.
The details of each interface shall be captured in a separate Interface Control Form with a title
and filename corresponding to this numbering scheme. Therefore the Interface Control Matrix
shall indicate interface(s) between core and target systems, and point the reader to where the
details of that interface can be found.

3.9.7.3 Interface Control Forms

Using the data flow diagram, Interface Control Matrix, and associated numbering scheme, a
unique alphanumerical name shall be assigned to each interface shown in the initial data flow
diagram. The interface control forms shall capture and be used to verify that all of the interface
data is acknowledged, coordinated, and incorporated into the system and shall be tested.

The interface management process shall document several attributes for each interface. These
attributes shall provide detailed characteristics of each interface such that further definition can be
provided.

3.9.7.4 Detailed System Interface Diagrams

The detailed system interface diagrams shall include the following items at a minimum:

« all equipment such as devices, control panels, patch panels, workstations, hardware
firewalls, servers, clients;

» connectivity to all equipment in remote locations, including communications rooms, OCC,
BOCC, and elevators, along with connections to other communication systems and
external systems;

» alegend that shows the physical type of connection (such as RS232, RS-422, RS-485, IP
Ethernet (10BT/100BT/1000BT), contact closure) with appropriate notes such as RS-485
Full duplex connection allows up to 256 devices per system controller at up to 4000 foot
distances;

» alegend that shows the types of traffic (type of data e.g. IP (unicast, multicast)
local/remote client/server connections and/or peering capability;

e all point-to-point and/or point-to-multipoint site connectivity shall be included;

« the interfaces to other communication systems and specific types of data interfaces
(analog or data) such as RS-232,422, or 485; copper or fiber optics; data rate speeds
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required (kbps);, VLAN (IEEE 802.1q) capability; IEEE 802.1p MAC Quality of Service
(QoS) prioritization capability; and Layer 3 Diffserv QoS capability;

» all necessary equipment details and network connectivity specifics, including client/server
connectivity, Layer 2 VLAN assignments, and Layer 3 routing between associated
equipment (if applicable) between the OCC and remote sites;

» equipment redundancy and cable redundancy if applicable;
» the head-end physical and software requirements (Open Architecture e.g. HP OpenView);

» arecommended QoS assignment that ensures that the data flow is without significant
packet congestion or packet delay;

» the PSTN connectivity and its specific equipment and interface types to allow backup
recovery; and

« interface details to the existing Owner equipment/locations if applicable.
3.10 Common Design Documents

Certain types of Design Documents are required for all Project elements and engineering
disciplines. In addition to the Submittal requirements listed in each Section of the Technical
Provisions, Concessionaire shall prepare and submit the following Design Documents for every
Project element and engineering discipline.

3.10.1 Design Criteria Report

The Contract Documents provide design criteria for some Project elements. Concessionaire shall
develop design criteria for the remaining Project elements. The Design Criteria Report shall
identify how the requirements of the Contract Documents have been interpreted in terms of the
configuration, performance, and all other requirements.

The first submittal related to a Project element shall include, or be preceded by, a Design Criteria
Report.

3.10.2 Basis of Design Report

Concessionaire shall create and maintain a comprehensive Basis of Design Report (BODR) for
the Project.

The first submittal related to a Project element shall include a BODR. Each BODR submitted shall
be a portion of the overall BODR.

Concessionaire shall submit the Basis of Design Report Record Document for Information upon
completion of all elements of the BODR.

The BODR Record Document shall be logically organized wherein each of the major Work
elements are organized, including:

» Table of Contents;
» Executive Summary;
* Project Controls; and
e Design Work.
The BODR shall address the following as applicable to each Project element:

* design methodology and approach;
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¢ key assumptions:
0 identify applicable design criteria, considerations, influences, and factors;
o identify concurrent design activities;
0 address Third Party activities and resolution;
o]

identify construction approach, including sequence, phasing and staging (if
applicable); and

o identify significant revisions from the Book 4 Contract Drawings, ROD, FEIS, and
any associated revisions to governmental approvals.

» operations and maintenance design methodology:
o identify and describe 24/7 daily operation modes and staffing;
0 identify and describe special event operation modes and staffing;
0 identify and describe 24/7 daily maintenance systems and staffing; and
o

identify and describe system failure and recovery sequences and scenarios (note:
including internal and external events, i.e. component failure and weather).

3.10.3 Specifications

Written specifications shall be provided that document the requirements for materials, equipment,
systems, standards and workmanship for the Work and performance of related services. At a
minimum Final Design and RFCD Submittals shall include specifications.

3.10.4 Not Used
3.10.5 Calculations

Concessionaire shall prepare and submit calculations for Project elements including, at a
minimum, structural elements, final geometry, pavement, hydraulics, hydrology, storm water
management, mechanical, electrical, plumbing, track, LRV and systems. Concessionaire shall
prepare and submit calculations necessary to support that the design meets contract
requirements for design life of all Project elements.

3.11 Operations and Maintenance Submittals during Design

Certain Submittals related to O&M Work identified in Part 3 of the Technical Provisions are
required to support the Design of the Work as follows:

» Operating Plan including appendices — 90 days after Financial Close in accordance with
Part 3, Section 1.1 of the Technical Provisions; and

* Rail Fleet Management Plan - 90 days after Financial Close in accordance with Part 3,
Section 1.2 of the Technical Provisions.
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3.12 Summary of Submittals

Item | Section Submittal Action
1 3.4 Request for Design Exceptions or Design Waivers Review and
Approval
2 3.7 Release for Construction Documents Information
3 3.9.6 Interface Control Manual — Preliminary Design Review and
Comment
4 3.9.6 Interface Control Manual — Intermediate Design Review and
Comment
5 3.9.6 Interface Control Manual — Final Design Review and
Comment
6 3.9.6 Interface Control Manual — Record Document Information
7 3.10.2 | Basis of Design Report Record Document Information
MDOT/MTA Request For Proposals
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4 GEOTECHNICAL

4.1 Overview
Concessionaire shall establish a geotechnical program as necessary to support the Work.

Concessionaire shall develop and execute plans to monitor and protect existing structures.
Additional precautions shall be used where blasting, pile driving, or other ground-borne vibrations
sources are expected.

4.2 Codes and Standards

The Project shall comply with the requirements of the Codes and Standards listed in Book 3
Codes and Standards, including, at a minimum, the following:

* American Railway Engineering and Maintenance of Way Association (AREMA), Manual
for Railway Engineering;

¢« AASHTO Manual on Subsurface Investigations;

* AASHTO LRFD Bridge Design Specifications;

» FHWA Technical Manual for Design and Construction of Road Tunnels — Civil Elements;
¢« FHWA Manual of Subsurface Investigations, Publication No. FHWA NHI-01-031;

« MDSHA Standard Specifications for Subsurface Explorations;

+ USBMRI 8507;

*  WMATA Adjacent Construction Project Manual; and

* NFPA.

Codes and Standards specifically cited above and in the body of this Section shall have
precedence over Book 3 Codes and Standards. Concessionaire shall use the most current
version of each listed Code or Standard as of the Setting Date unless specified otherwise in the
Technical Provisions and except as provided in 7.2.6 of the Agreement.

4.3 Owner-Provided Subsurface Data

The Owner has completed a preliminary subsurface exploration program. The preliminary site
exploration program consisted of Standard Penetration Test (rings with rock coring, pressure
meter testing, sonic borings, seismic refraction testing, acoustical tele-viewer, groundwater
monitoring wells, and a laboratory testing program. Concessionaire may view and photograph
available rock core samples upon request to Owner.

Geotechnical Data Reports (GDR) are provided in Book 5 Engineering Data. Concessionaire shall
form its own interpretation of the existing geotechnical data and satisfy itself through its own
investigations, if elected, as to the suitability and sufficiency of the geotechnical data, and the form
and nature of the subsurface conditions.

A Geotechnical Baseline Report (GBR) for the area of the Plymouth Tunnel is provided in Book 5
Engineering Data. Concessionaire shall form its own interpretation of the existing geotechnical
data and satisfy itself as to the suitability and sufficiency of the geotechnical data, and the form
and nature of the subsurface conditions. The Owner neither assumes nor implies any warranty
regarding the GBR, except to the extent that the Agreement provides for the GBR to be used as
the basis for determining whether Differing Site Conditions exist.
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Preliminary Geotechnical Engineering Reports (PGER) and Geotechnical Interpretive Reports
(GIR) are provided as Reference Documents. The Owner neither assumes nor implies any
warranty regarding the PGERs or GIRs, except as expressly set forth in the Agreement.

4.4 Subsurface Exploration Program

Concessionaire shall prepare and implement a subsurface exploration program with all field and
laboratory testing necessary to characterize the geotechnical conditions and to perform all
geotechnical and foundation design and analyses. The subsurface exploration program shall
contain, at a minimum, the following elements:

» Subsurface Exploration Plan;

e Geotechnical Planning Reports (GPR);

e Geotechnical Engineering Reports (GER);

¢ Foundation Design Reports (FDR); and

» Geotechnical Tunnel Reports.
The requirements for each of the elements are described in the sections below.
4.4.1 Subsurface Exploration Plan

Concessionaire shall prepare a Subsurface Exploration Plan, including the following elements at a
minimum:

« exploration methods, and reporting and documentation procedures;

« field organization, safety equipment, and precautions/procedures;

« methods and procedures to obtain Right of Entry;

» procedures for avoiding damage to Utilities and adjacent structures;

* Work zone safety and maintenance of traffic procedures;

« site restoration and disposal of spoils

e Standard Operation Procedures (SOP) in the event of incidents or injuries;

» Health and Safety Plan; and

» updated contact list of personnel to be contacted in the event of an emergency.

Concessionaire shall submit the Subsurface Exploration Plan for Review and Comment prior to
commencing any geotechnical investigations.

4.4.2 Geotechnical Planning Reports

Concessionaire shall prepare GPRs for individual Project elements or logical groups of Project
elements. Each GPR shall include the following elements at a minimum:

« description of geology and ground types to be encountered for the Project element;
» description of the existing geotechnical information used in developing the GPR;

» narrative describing the interpretation of the pertinent geotechnical data used as a basis
for preliminary selection, design, and installation of the proposed foundation elements;

MDOT/MTA Request For Proposals
Technical Provisions

Purple Line Project Page 2-21 Part 2A, Design Build Requirements
Execution Version



assessment of the engineering properties of all soil types, including the expected
average and range of soil strengths and deformation properties and the preliminary design
parameters for all soil and rock types;

description of the planned supplemental subsurface exploration program, including any
variations or changes to the subsurface exploration;

definition of the investigation, engineering, and design approach and code requirements
that will be followed in order to develop the Project element; and

details of field and laboratory testing programs.

The GPR shall be prepared, signed, and sealed by a licensed professional engineer under the
laws of the State of Maryland. Concessionaire shall submit the GPR for Review and Comment
prior to commencing any geotechnical investigations.

4.4.3 Geotechnical Engineering Report

Concessionaire shall prepare GERs for individual Project elements or groups of Project elements,
which shall cumulatively cover all elements of the Project. Each GER shall be organized in
accordance with the AASHTO Manual on Subsurface Investigations and the Subsurface
Exploration Plan, including the following at a minimum:

description of the Project element in enough detail to support the evaluations and
recommendations in the report;

definition of the geotechnical conditions as evaluated from field and laboratory test data
and used in the development of the geotechnical design;

summary of any design and analysis performed;

plan showing locations of borings, rock coring, geophysical testing, and other in situ
testing; and

results of the field and laboratory testing.

The GER shall address design recommendations and construction considerations for site-specific
topics, including, at a minimum:

recommended site specific seismic design criteria and seismic site class;

site description, including identification of existing above and below ground structures that
may be affected by the proposed construction or that weigh on the geotechnical
evaluations and recommendations;

description of subsurface conditions, including a fence diagram and soil parameters used
with estimated range of soil parameters;

boring logs and laboratory testing results used for the recommendations;

recommended ground improvement method(s);

use of lightweight fills;

corrosion potential of soils;

impact of proposed construction to existing adjacent structures, Utilities, and groundwater;

dewatering recommendations and concerns;
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recommended culvert foundations and minor Structure foundations, e.g. OCS,
overhead/cantilevered signs, high-mast lighting foundations, headwalls;

vibration and deformation monitoring, including threshold and limiting criteria for each
instrument to avoid damage to nearby above and below ground structures;

support of excavation requirements;

evaluations and recommendations for embankment and cut slope stability for slopes
greater than or equal to 20 feet in height or as otherwise required;

any settlement or ground movement issues that may affect existing or proposed facilities;
recommended pavement design;
recommended field sampling and testing procedures for materials; and

recommended verification and proof testing of foundations and tie-backs.

The GER shall be prepared, signed, and sealed by a licensed professional engineer under the
laws of the State of Maryland. Concessionaire shall submit the GER for Review and Comment
prior to or simultaneously with the Intermediate Design Submittal for the subject element.

4.4.4 Foundation Design Reports

Concessionaire shall prepare separate FDRs for each structure, retaining wall, and closely related
structures. The organization of the reports shall be in accordance with AASHTO Manual on
Subsurface Investigations and the Project Subsurface Exploration Plan. The FDRs shall include,
but not be limited to:

Project description to include foundation loads, settlement/deflection criteria, height of
walls/abutments, and other design constraints;

site description, including identification of existing above and below ground structures that
may be affected by the proposed construction;

description of subsurface conditions, including a fence diagram and soil parameters used;
boring logs and laboratory testing results used for the report;

recommended site specific seismic design criteria and seismic site class;

engineering analysis, including seismic analysis;

scour evaluation;

erosion evaluation;

dewatering recommendations and concerns;

vibration and deformation monitoring, including threshold and limiting criteria for each
instrument, to avoid damage to nearby above and below ground structures;

support of excavation requirements;

recommended field sampling and testing procedures for materials;
recommended verification and proof testing of foundations and tiebacks;
foundation recommendations;

results of corrosion testing and recommendations for corrosion protection; and

MDOT/MTA Request For Proposals

Technical Provisions

Purple Line Project Page 2-23 Part 2A, Design Build Requirements

Execution Version



¢ construction monitoring and inspection considerations.

Concessionaire’s foundation recommendations shall include design parameters, foundation types
evaluated and recommended, foundation design elevations, recommended ground improvement
measures, stability of retaining walls, structures and embankment slopes and seismic
performance criteria. The FDR shall also document that any settlement of the proposed Structure
or of adjacent existing Structures will allow for acceptable serviceability throughout the life of the
Structure.

The FDR shall be prepared, signed, and sealed by a licensed professional engineer under the
laws of the State of Maryland.Concessionaire shall submit the Foundation Design Report for
Review and Comment prior to or simultaneously with the Intermediate Design Submittal for the
subject element.

4.4.5 Geotechnical Tunnel Report

In addition to the above required reports, Concessionaire shall prepare a separate Geotechnical
Tunnel Report addressing all tunnels included on the Project, including, at a minimum, the
following elements:

» geotechnical data for the tunnel, including a description for the subsurface exploration
program, methods for subsurface exploration, a subsurface exploration location plan, and
subsurface exploration records. The subsurface exploration records include boring logs,
observation well logs and slug test records, packer permeability test results, laboratory soil
and rock test results, field water level measurements, and field gas measurements;

» geotechnical interpretation of the available geotechnical data, subsurface conditions, and
ground behavior likely to influence the excavation support selection, excavation activities,
and underground construction. This report also presents geotechnical design parameters
of subsurface materials, for both temporary and permanent conditions, that will be used in
designing the structural elements;

« structural design criteria for structures, including tunnels, below grade structures, support
of excavation and transition structures. The design criteria shall set forth, but not be limited
to, the following;

o Codes and Standards;
references;

LRV dynamic clearance envelope;
materials;

design loads and load combinations;

O O O o o

methods of structural analysis and design; and
0 structural seismic design.

e evaluation of the method of tunneling to be used on any tunnel and recommendations
based on the data contained in the other reports, studies, observations and other means
relevant to the Project. If the Sequential Excavation Method (SEM) is to be used, then this
report shall address the number of headings and their excavation sequence, the type of
initial and final ground support, the effects of lowering the ground water to adjacent
structures, any ground improvement required, and other relevant requirements;

» presentation of the logistics and requirements involved with the tunnel construction, which
includes at a minimum:
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o0 outlining the staging of construction | and coordinating with the construction
schedule;

o identifying the number and type of equipment required;
0 identifying the staging area to start the tunnel excavation and mucking operations;

0 identifying areas for stockpiling materials, such as shotcrete/concrete batch plant
and steel sets .;

0 estimating the number of truck loads required to haul away the excavated material
and haul in required materials;

o identifying truck routes to an approved dumping site; and
o identifying areas for treatment of construction water and discharge locations.

e presentation of the results of Concessionaire’s settlement analysis. The analysis shall
simulate the effects of tunneling and dewatering to compute ground surface settlements
for a predetermined width on either side of the tunnel centerline. The surface settlements
shall be used to evaluate the impact of tunneling on the building structures, roadways, and
Utilities located on either side of the tunnel. Concessionaire shall use PLAXIS, FLAC,
UDEC, or other Owner-approved computer applications.

The Geotechnical Tunnel Report shall be prepared, signed, and sealed by a licensed professional
engineer under the laws of the State of Maryland. Concessionaire shall submit the Geotechnical
Tunnel Report for Review and Comment prior to or simultaneously with the Intermediate Design
Submittal for the subject element.

4.5 Blasting and Vibration Monitoring Plans

Concessionaire shall control vibrations due to blasting or other work to avoid damage to
structures or other property. All blasting operations shall be in accordance with Law and these
specifications.

Concessionaire shall prepare a Blasting and Vibration Plan for all blasting within 500 feet of a
structure and for all ground-borne vibration within 100 feet of a structure. These values shall be
considered minimum distances, and Concessionaire is responsible for establishing the necessary
distance based on detailed study and experience. Non-blasting vibrations shall conform to Part
2A, Section 17 of the Technical Provisions, The Blasting and Vibration Plan shall include the
following elements at a minimum:

e blasting within a minimum of 500 feet of a structure or other property or will result in
ground-borne vibration (e.g., pile driving, vibratory compaction) within 100 feet of a
structure or other property;

e necessary public outreach and notification to be coordinated with Owner;

« establishment of local ground-borne vibration propagation characteristics by using a
minimum of one small-test charge that is below the threshold level for that location;

* instrumentation, including seismometers or other devices placed in selected locations
around a blast site to monitor vibration and air overpressure levels to use in refining the
blasting program and document compliance with the limits specified herein;

» seismographs and measurement of blast-induced vibrations shall comply with International
Society of Explosives Engineers specifications and guidelines. At a minimum
seismometers shall be located at the nearest building or structure to be protected both
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parallel and perpendicular to the strike of bedding or foliation and also comply with
International Society of Explosives Engineers guidelines;

» air overpressures shall not exceed 0.013 psi (133 dB, based on linear weighting), or as
required based on applicable regulations and ordinances;

¢ ground-borne vibrations shall be monitored and controlled based on peak particle
velocities (PPV). Vibrations due to blasting shall not exceed the allowable maximum PPV
as shown in the USBM RI 8507, and in no circumstance shall exceed 0.5-inches/sec for
above grade structures and 4-inches/sec for underground Ultilities at any frequency of
motion;

e instrumentation, such as crack monitors, settlement monitoring points, or extensometers,
to determine if structures are experiencing any movement as a result of the blasting;

e procedure for adjustments to the charge per delay for any change in condition
encountered during Construction Work and as a result of monitored vibration levels; and

» pre-construction condition surveys performed prior to the initiation of blasting and after the
completion of the blasting work.

Concessionaire shall notify Owner at least 45 calendar days prior to performing any blasting.

Concessionaire shall, for blasting within 100 feet of a WMATA-owned structure or facility, prepare
a Blasting and Vibration Monitoring Plan complying with the requirements of this specification and
WMATA requirements.

Blasting and Vibration Monitoring Plans shall be prepared, signed, and sealed by an engineer
licensed in the State of Maryland. Concessionaire shall submit the Blasting and Vibration
Monitoring Plans for Review and Comment a minimum of 60 calendar days before commencing
blasting or vibration producing activities.

Concessionaire shall perform Pre-Construction Surveys, including at a minimum, the following:
» alocation plan of each structure;
e a written description of each structure with a sketch of each anomaly or crack;

« photographs and video of the overall structure and detail photographs of each anomaly or
crack noted; and

» recommendations for locating crack monitors and other instrumentation.

Concessionaire shall submit Blasting Pre-Construction Surveys for Information a minimum of 30
calendar days before commencing blasting or vibration producing activities.

4.6 Protection of Existing Structures Plan

Concessionaire shall identify and repair all adjacent structures, roadways, utilities, and properties
which are damaged as a result of Concessionaire’s activities. Concessionaire shall establish a
Protection of Existing Structures Plan, including, at a minimum, the following:

« identification of above and below grade structures that might be affected by construction of
this Project;

* required preconstruction surveys, including, at a minimum, locations where an excavation
will extend below a line sloping down and away at an angle of 45-degrees below the
horizontal below an existing building, structure, roadway, trackwork, or underground or
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above grade Utility; or when required by AREMA or the published standards of the facility
owner;

» establishment of methods used to minimize effects on existing structures and properties;
e procedures and instrumentation required for monitoring existing structures;

¢ limiting and threshold values determined based on engineering analysis and published
literature;

* response actions when limiting and threshold values are measured;
» design and specifications for each instrument;

¢ instrument locations and elevations;

« installation procedures;

* measures to maintain instruments and protect instruments from damage throughout
construction;

« plan for interpreting instrumentation data to compare actual movements with anticipated
movements, and for assessing potential causes of observed discrepancies; and

» procedures for controlling groundwater when necessary, including, at a minimum:
0 requirements for groundwater control systems and instrumentation;
o the necessary piezometric levels to be achieved at each stage of the Project;

0 monitoring of piezometric levels to verify the performance of the groundwater
control system using data loggers supplemented by periodic physical readings; and

0 impact on adjacent above and below grade structures likely to be affected.

Concessionaire shall submit the Protection of Existing Structures Plan for Review and Comment
at least 60 calendar days before commencing Construction Work.

Concessionaire shall submit Pre-Construction Surveys for Information at least 30 calendar days
before commencing Construction Work. Refer to Part 2A, Section 4.5 of the Technical Provisions
for requirements of the Pre-Construction Survey.

4.7 Tunneling Monitoring Plan

Concessionaire shall perform geotechnical monitoring during all stages of tunnel Work to ensure
the safety and stability of the tunnel and the integrity of any overlying or adjacent structures or
Utilities. Excavation and construction of the tunnel shall not commence until all required
instrumentation has been installed and base readings established.

At a minimum, Concessionaire’s instrumentation design shall meet the following requirements:

» structure monitoring points shall consist of survey targets, and settlement monitoring
points shall be installed on buildings located within the predicted surface settlement zone
and up to 20-ft each side of the predicted surface settlement zone. Monitoring points shall
be installed on three corners of the building closest to the excavation and any structural
columns. Crack gauges shall be installed on any existing cracks determined to be
structural or of significant interest;

« surface monitoring point arrays shall be installed every 20 feet along the centerline of the
tunnel. A surface monitoring point array shall consist of at least nine monitoring points
spaced at 15 feet on-center from the centerline of the tunnel, perpendicular to the tunnel
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alignment. A monitoring point array shall be installed near both tunnel portal areas even if
it results in closer array spacing;

» deep monitoring points shall be installed within 5 feet of existing Utilities within the
predicted settlement zone to monitor ground movement around the Utility. Deep
monitoring points shall be installed to the approximate invert of the Utility being monitored.
Should the Utility lie in the settlement zone for more than 100 feet, the deep monitoring
point spacing shall not exceed 100 feet along the Utility;

« at least one multipoint rod extensometer shall be installed in every third monitoring point
array as a replacement for a surface monitoring point. The extensometers shall be located
within 15 feet each side of the tunnel centerline. Sensing rings shall be evenly distributed
along the length of the instrument and spaced at intervals no more than 5 feet. The lowest
sensing ring shall be located no farther than 4 feet from the crown of the excavation;

» convergence of the tunnel initial support shall be monitored by installing and surveying at
least five points in-line around the tunnel perimeter every 20 feet. At least one point shall
be surveyed on each tunnel wall and at least three points evenly spaced along the tunnel
crown. Concessionaire may elect to perform a 3D LiDAR survey in place of surveying
points inside the tunnel. If LIDAR is used, Concessionaire shall take periodic physical
readings to verify the LiDAR results at a spacing not to exceed 200 feet;

« observation wells shall be installed along the tunnel alignment to monitor the groundwater
level. Observation wells shall not be spaced more than 200 feet on-center and shall be
located within 20 feet of the tunnel excavation;

« structural, surface, deep monitoring points, and extensometers shall be monitored daily
when within 100 feet of an active excavation or tunnel face and shall continue to be read
daily until seven days following completion of the excavation. After the excavation is
completed the instruments shall be monitored weekly until the permanent support has
been installed and then each month for three months following the completion of the
permanent support. If significant movement is detected the monitoring frequency shall be
immediately increased until movement has ceased; and

« tunnel convergence monitoring points shall be monitored daily when located within 100
feet of an active tunnel face until the excavation is completed. If 3D LiDAR survey is used,
monitoring shall be performed daily until the permanent support is installed. If at any time
the tunnel convergence monitoring indicates movement, the Concessionaire shall take
immediate corrective action and the monitoring frequency shall be increased until
movement has ceased.

Observation wells shall be monitored daily when located within 500 feet of any dewatering
activities. Observation well monitoring shall continue daily until the permanent support has been
completed.

Concessionaire shall submit the Tunneling Monitoring Plan for Review and Comment at least 60
calendar days before commencing tunneling.

Concessionaire shall submit Tunneling Pre-Construction Surveys for Information at least 30
calendar days before commencing tunneling. Refer to Part 2A, Section 4.5 of the Technical
Provisions for requirements of the Pre-Construction Survey.
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4.8 Test Boring and in Situ Testing Requirements

Subsurface exploration shall be performed in accordance with AASHTO, AREMA, FHWA
Technical Manual for Design and Construction of Road Tunnels, MDE, requirements of Third
Parties, and Exhibit 4.1.

All boring depths shall be great enough to fully penetrate existing fill and soft highly compressible
soils, e.g., peat, organic silt, or soft fine-grained soils, into natural, competent material of suitable
bearing capacity, e.g., stiff to hard fine-grained soil, medium dense to dense coarse-grained soil,
or decomposed rock or bedrock.

Any foundation boring used shall be within 25 feet of the substructure unit to be applicable.

Exhibit 4.1 — Boring Depth and Spacing Requirements

Area of Minimum Requirements for Test Minimum Depth
Investigation Borings of Test Borings

Deep Foundations — Minimum 20
feet below estimated pile or shaft tip
elevation in soil or 10 feet into rock
with recovery greater than 80
percent.

AASHTO LRFD 10.4.2 _For shafts supported on or extending

into rock, a minimum of 10 feet of
Additional borings may be required for | rock core, or a length of rock core
wingwalls or top-down construction depending | equal to at least three times the shaft
Bridge on the length of the wingwall. diameter for isolated shafts or two

Foundations . times the maximum shaft group
Add one shallow auger probe with grab dimension, whichever is greater,

aples upslean and one aonstear for| snal be' oxended baow s
with MDE/MDSHA requirements anticipated shatt tip elevation.
Shallow Foundations — two times the
estimated footing width for isolated
footings or four times footing width
for strip footings whichever is greater
or 10 feet into rock with recovery of
at least 80 percent.

AASHTO LRFD 10.4.2 and AASHTO Manual | Two times wall height, minimum 20

Retaining Walls on Subsurface Investigation on spacing of 150 | feet in soil, but as per bridge for deep

(General) for walls > 100 LF, alternating front to back. | foundations. (Assume deep
Minimum of two borings for walls greater than | foundation control at H > 12 feet for
50-feet long. fill walls.)

Anchored and | As per Retaining Walls (General), but add Two times wall height in anchorage

Sail Nailed | borings on 100-foot spacing in the anchorage
Walls zone. [AASHTO LRFD 10.4.2] zone and along face.
Tunnels FHWA Technical Manual for Design and | gurilt o0 (M08 00 1 000
Construction of Road Tunnels 3.5.2 invert prop
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Exhibit 4.1 — Boring Depth and Spacing Requirements
Area of Minimum Requirements for Test Minimum Depth
Investigation Borings of Test Borings
One per substructure unit for major type
structures (e.g., hi-mast luminaires or overhead
sign), but not including minor pole foundation
Pole structures (e.g., OCS poles). OCS pole | Minimum 10 feet below estimated
Foundations foundation boring requirements shall be in | pile, shaft tip, or anchor elevation in
general accordance with AREMA Section 8, | soil or 10 feet into rock.
Section 22.4.2, but shall be no farther apart
than 250 feet staggered left to right along
alignment.
Minimum one boring per 500 feet. Minimum 10 feet below subgrade
Pavement and [AASHTO Manual on Subsurface | and 10 feet of rock core at shallow
Track Investigations 7.4.3.1 and 7.4.4.1] refusal locations where there are no
Subgrades May be used for Pole Foundation borings if SS%S cE)r(i)tlsr?; ":‘o?relggleOf IS) iﬁ dg?i:)enss’
borings also comply with Pole Foundation (above)
requirements. '
Minimum two times
height or refusal on rock.
) ) Over soft soils: to a depth where
Height greater than 15 feet, borings no more | gtress increase due to estimated
than . . embankment load is less than 10
Embankments | 200-foot intervals with at least one each at percent of the existing effective
crest and toe. [AASHTO Manual on | overburden stress at that depth,
Subsurface Investigations] unless a hard stratum is encountered
above this depth and extend to hard
material to determine the limits of
soft deposits.
Two times depth of cut, spoon
refusals (50blows/inch) cored at least
10 feet in cut.
. Boring depths shall be increased in
Depth greater than 15 feet, borings no more | |gcations where base stability is a
Cut Slopes of maximum cut. At least one boring at toe and | sojls. or in locations where the base
one boring at crest of slqpe. [AASHTO Manual | of the cut is below groundwater level
underlying pervious strata. For
deeper cuts, additional soil borings
may be needed to develop a lateral
profile.
Minimum two borings per culvert for diameters Minimum 30 feet below invert unless
greater than 24 inches, with a maximum rock or medium dense coarse-
Culverts spacing between borings of 75 feet. [AASHTO rained or verv stiff fine-arained soils
Manual on Subsurface Investigations 7.4.3.3 gre encountergd 9
and 7.4.4.3] '
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Exhibit 4.1 — Boring Depth and Spacing Requirements

Area of Minimum Requirements for Test Minimum Depth
Investigation Borings of Test Borings
Minimum one boring per Stormwater
Stormwater Management (SWM) control structure (such as | Per MDE Maryland Stormwater
Management weir or riser). [MDE Maryland Stormwater | Design Manual.

Design Manual Appendix D.1.]

Shallow Foundations — Minimum of
15 feet below estimated footing
elevation or two times footing width
Shop Buildings for isolated footings or four times

& TPSSs . . footing width for strip footings
Minimum one boring per 2,500 square feet of | \yhichever is greater.

building and two borings per substation. . o
Deep Foundations — Minimum

of 20 feet below estimated pile or
shaft  tip elevation in soil
or 10 feet into rock with recovery
greater than 80 percent.

Minimum 20 feet below proposed or

At-grade Minimum two borinas per Station existing ground surface, whichever is
Stations gsp ' deeper and 10 feet of core at shallow
refusal locations.
Minimum two borings per wall [AASHTO - .
. Manual on Subsurface Investigations 7.4.3.3] M|n|mum 20. feet b?"OW. est_lmated
Noise Walls pile or shaft tip elevation in soil or 10

on spacing of 100 to 200 feet for walls greater

than 100 LF. feet into rock.

In addition to the techniques described in the AASHTO Manual on Subsurface Investigations,
Concessionaire’s testing methods may include the Ko blade, Pre-bored Pressuremeter (ASTM D-
4719), Electronic and Piezocone Testing (ASTM D-5778), Mechanical Cone Penetrometer (ASTM
D-3441), and Dilatometer Test Probes (ASTM D-6635) in the subsurface investigations to aid in
the development of in-situ soil parameters. Ko blade testing shall be in accordance with the
manufacturers’ recommended procedures and shall be submitted as part of the subsurface
exploration program.

Concessionaire shall determine the coordinate location, Station, and offset from the design
baseline, and ground surface elevation, for each boring and other test probes and show the
information on the individual boring logs.

Visual/manual soil classification as reported on the boring logs shall be in accordance with
ASTM D-2488. Description of all soil samples shall also include the AASHTO soil classification.

Concessionaire shall describe and classify rock in accordance with the Q-system or the
geomechanics classification system (Rock Mass Ratingsystem). At a minimum, the rock
descriptions shall include:

¢ the rock core run length;
e recovery;

* Rock Quality Designation;
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< dip angles, spacing, and nature of discontinuities;
¢ rock type;

* hardness;

e strength; and

« weathering classification of each core.

Concessionaire shall prepare final boring and rock core logs using gINT software as supplied by
Geotechnical Computer Applications, Inc. Owner will provide the electronic template for gINT.

The soils and rock samples obtained by Concessionaire for the supplemental subsurface
investigation shall be the property of the Owner. Concessionaire shall deliver all samples to
a designated location upon completion of construction. All soil and rock samples shall be stored
by Concessionaire during Design Work and Construction Work and shall be available for
inspection by Owner between the hours of 7:00 AM and 5:00 PM, Monday through Friday.

All SPT drilling equipment shall be calibrated within the three months prior to performing the
Work. Concessionaire shall submit the Calibrated Efficiency of the Hammers for Information prior
to performing the Work. Concessionaire shall update this Submittal every 12 months thereafter.

4.9 Laboratory Testing

Concessionaire shall select laboratory testing to adequately characterize the soil and rock,
support the design parameters, and provide information for evaluation of design alternatives.
Testing and methods will be dependent upon the materials encountered and may include, but
shall not be limited to, the tests listed in AREMA and FHWA Manual on Subsurface Investigations.
For facilities and structures that will be owned, operated, or maintained by Third Parties or Utility
Owners, Concessionaire shall comply with the standards of the Third Party or Utility Owner in
addition to the standards in this specification.

Concessionaire shall implement corrosion testing, including such tests as sulfate and chloride
concentration, organic content, pH, and resistivity, using the general criteria of AASHTO.

Concessionaire’s laboratory testing shall be performed by an AASHTO Materials Reference
Laboratory (AMRL)-accredited laboratory, and the test methods shall be performed in accordance
with the appropriate AASHTO or ASTM standards.

4.10 Design Requirements
4.10.1 Ground Strength and Deformation Parameters for Tunnels

Concessionaire shall estimate strength and deformation properties for soil and decomposed rock
or saprolite from laboratory tests (e.g., triaxial tests, direct shear tests, consolidation tests) or in
situ testing (e.g., cone penetrometers , dilatometers , pressuremeters , in situ jacking test, down-
hole, cross-hole and surface geophysics, such as refraction microtremor or multichannel analysis
of surface waves ). Where such testing is not possible, strength and deformation parameters shall
be based on correlations with SPT N-values and standard laboratory classification tests (e.g.,
Atterberg limits, grain size distribution).

Concessionaire shall estimate and develop design strength and deformation properties for intact
rock on the basis of laboratory testing (e.g., uniaxial compression test, Brazilian tensile strength
test). Rock mass strength and deformation properties shall be based on in situ pressuremeter or
jacking tests, correlations with frequently used rock mass classification systems, such as, at a
minimum, the Q-System, Rock Mass Rating, and geological strength index. Rock mass strength
shall be based on Hoe-Brown empirical strength criterion.
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Concessionaire shall determine orientation and spacing of rock joint sets from field investigation.

4.11 Summary of Submittals

Item Section Submittal Action
1 4.4.1 Subsurface Exploration Plan Review and Comment
2 442 Geotechnical Planning Report Review and Comment
3 443 Geotechnical Engineering Report Review and Comment
4 444 Foundation Design Report Review and Comment
5 4.4.5 Geotechnical Tunnel Report Review and Comment
6 4.5 Blasting Vibration Monitoring Plan Review and Comment
7 4.5 Blasting Pre-Construction Surveys Information
8 4.6 Protection of Existing Structures Plan Review and Comment
9 4.6 Pre-Construction Surveys Information
10 4.7 Tunneling Monitoring Plan Review and Comment
11 4.7 Tunneling Pre-Construction Surveys Information
12 4.8 Calibrated Efficiency of the Hammers Information
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5 ENVIRONMENTAL REQUIREMENTS
5.1 Overview

This Section describes the required environmental protection plans, SWM and Erosion and
Sediment Control (ESC) procedures, environmental mitigation, and commitments.

5.2 Roles and Responsibilities
5.2.1 Owner’s Responsibilities
Owner has provided Owner-Provided Approvals.

Owner will implement the stipulations of the Section 106 Programmatic Agreement to the extent
that they are applicable to the Owner, with the exception of those Section 106 items listed under
Part 2A, Section 5.2.2 of the Technical Provisions as Concessionaire responsibilities.

5.2.2 Concessionaire’s Responsibilities
In addition to its obligations under Section 6.3.4 of the Agreement, Concessionaire shall:

» provide all necessary Governmental Approvals, or modified Governmental Approvals not
specifically identified as Owner responsibility in Part 2A, Section 5.2.1 of the Technical
Provisions;

* incorporate into the Final Design the stipulations contained and conditions in
Governmental Approvals and Contract Documents;

e provide mitigation measures to offset unavoidable adverse environmental impacts to the
extent in excess of that which Owner provided.

* implement the stipulations of the Section 106 Programmatic Agreement V.C (excepting
C.1, which is already included in the Project);

« implement the stipulations of the Section 106 Programmatic Agreement V.D;
« implement the stipulations of the Section 106 Programmatic Agreement V.E;
» implement the stipulations of the Section 106 Programmatic Agreement V.F; and
» implement the stipulations of the Section 106 Programmatic Agreement V.G.
5.3 Governmental Approvals
5.3.1 Owner-Provided Approvals

Owner-Provided Approvals may require re-evaluation, amendment, or supplement as the Work
progresses. Concessionaire shall identify which actions require additional environmental study
and approval re-evaluation, amendment, or modification.

Concessionaire shall coordinate with Owner, FTA, and other Governmental Entities as necessary
for Concessionaire to obtain amendments to Owner-Provided Approvals as part of the Work.
Concessionaire shall prepare material as required to obtain the Amended Approvals and submit
the Application for Amended Approval to the Owner for Review and Approval. Upon Owner's
satisfaction with the material, Owner will submit the material to governmental agency for
consideration.
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5.3.2 Concessionaire-Provided Governmental Approvals

Concessionaire shall obtain all Governmental Approvals, other than Owner-Provided Approvals,
necessary to complete the Work. Concessionaire shall submit Applications for Governmental
Approvals to Owner for Review and Approval before submittal to the AHJ.

5.4 Comprehensive Environmental Protection Plan (CEPP)

Concessionaire shall develop and implement a CEPP, which shall be the overarching system by
which Concessionaire shall ensure that commitments made during the environmental approval
and permitting processes, and other environmental requirements, are carried forward and
reflected, as appropriate, in the design and implemented throughout the Work. At a minimum, the
CEPP shall contain the following elements:

establish processes that Concessionaire will follow to manage and comply with
Environmental Approvals, commitments, resource agency requirements, FTA
requirements, Owner requirements, and laws;

describe the processes that will be followed during the course of the Work to comply with
those Environmental Approvals, mitigate the impacts and adopt measures to ensure
compliance with all environmental legislations;

component parts of the CEPP shall reflect in order of priority: impact identification, certain
avoidance, minimization, and as a last resort, mitigation;

commitment tracking system, which Concessionaire shall use to identify and track the
responsibility and status of all Project commitments;

identification and tracking of environmental compliance efforts, unresolved issues,
noncompliance events, and the identified actions required and taken to make appropriate
notifications and correct any such noncompliance event via a commitment tracking
database;

method and frequency for reporting commitment compliance to Owner;
measures to be taken to ensure protection for the environment;

the process to be implemented by Concessionaire to record and document the measures
taken during the performance of the Work to avoid and minimize impacts on the
environment;

a goal of zero environmental violations during the performance of all Work activities; and

detailed processes for rectifying violations in an appropriate and timely manner.

The CEPP and its component parts shall cover management of resources, compliance with
regulation of and notifications to Owner regarding environmental resources, including at a
minimum the following:

Maryland Wild and Scenic Rivers Act, including fencing the work area, prohibiting activity
outside the work area and securing MDNR compliance evaluation;

well impacts;
Endangered Species Act;
Fish and Wildlife Coordination Act;

wetlands and other water resources;
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« floodplains;

o State-listed species;

e unregulated habitat;

» parks, recreational land, and open space, including Section 4(f) commitments;

« historic properties and archeological resources, including the Section 106 Programmatic
Agreement;

» cultural resources;
» discovery of unknown historic or archaeological remains; and
* visual resources.
Component parts of the CEPP shall include, but are not limited to:
» Environmental Compliance and Mitigation Plan (ECMP);
» Environmental Protection Training Plan (EPTP);
* Hazardous Materials Management Plan (HMMP);
« Hazardous Materials Operations, Safety and Health Plan (HMOSHP);
e Compliance Action Plan (CAP);
» Standard Operating Procedures (SOP);
» Control of Odors and Dust (CODP); and
» Off Road Diesel Emission Plan (ORDEP).

Concessionaire shall incorporate all permanent environmental protection features into the Work at
the earliest practicable time as required by the Contract Documents. Temporary environmental
protection measures will be used to correct conditions that develop during Construction Work that
were not foreseen during design; that are needed prior to installation of environmental protection
features; or that are needed temporarily to control erosion that develops during normal
construction practices, but are not associated with permanent control features on the Project.

Concessionaire's attention is directed to the fact that temporary environmental protections may
include control measures outside the Project ROW or Project Site where such work is necessary
as a direct result of Project construction. Owner shall be kept advised of all such off-site control
measures taken by the Concessionaire. This shall not relieve the Concessionaire of the basic
responsibilities for such work.

In case of failure on the part of the Concessionaire to control erosion, pollution or siltation, Owner
reserves the right to employ outside assistance or to use his own forces to provide the necessary
corrective measures. All expenses incurred by Owner in the performance of such duties for the
Concessionaire shall be withheld from monies becoming due to the Concessionaire.

Concessionaire shall submit the CEPP for Review and Approval within 90 calendar days after
Financial Close. The CEPP shall be Approved before commencement of Construction Work.

5.4.1 Environmental Compliance and Mitigation Plan (ECMP)
The ECMP shall document and fully detail the following:

» compliance strategies and SOP's;
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¢ document protocols, and methods to be used in accomplishing Work;
¢ monitoring, reporting, corrective actions, and adaptive management; and

* any mitigation required by Environmental Approvals and Concessionaire’s approach to
satisfying mitigation requirements, including mitigation requirements identified after
completion of the ECMP and all relevant executive orders.

5.4.2 Environmental Protection Training Plan (EPTP)

The EPTP shall include methods and procedures to educate and train every non-administrative
worker to, at a minimum:

e recognize the overall importance of environmental issues to constructing, operating, and
maintaining a successful Project;

* recognize environmentally sensitive resources that may be encountered during the Work;
e avoid or take appropriate action to minimize environmental impacts arising from the Work;
¢ know the required actions, practices, and procedures regarding regulated resources;

« foster Concessionaire's management and supervisory personnel's attitude of commitment
to the Project's environmental quality;

» convey to all workers Concessionaire's management commitment to the Project's
environmental quality; and

e convey to all workers Owner's and Concessionaire's commitment to zero tolerance for
violations.

The training shall, at a minimum, cover the following elements:
e erosion control measures — sequencing, implementation, and maintenance;
e maintaining approved LOD;
e tree and shrub protection;
» avoidance and minimization of impact to wetland areas, streams, or other water bodies;
< wildlife habitat protection;
¢ seasonal work restrictions — trees and waterways;
e pumping and dewatering operations;
» accidental discovery of archaeological material or human remains;
» impacts and consequences for departure from approved operating procedures;
* hazardous materials;
* no work zones; and
* historic properties.

Concessionaire shall not allow any non-administrative personnel to enter the Project ROW without
completing the required training.
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5.4.3 Hazardous Materials Management Plan (HMMP)

The HMMP shall include safe handling, storage, treatment and/or disposal of Hazardous
Materials, whether encountered at or brought onto the Project ROW by Concessionaire, or by a
Third Party. The HMMP shall include procedures compliant with all applicable Codes and
Standards and include, at a minimum:

» technical details about sites having Hazardous Materials involvement, including the site
description, site plan locating sources, and storage locations of Hazardous Materials, and
inventory of Hazardous Materials present including amounts;

» for all chemicals to be used on the Project, Material Safety Data Sheets (MSDS), per
OSHA requirements, for the Term;

« designated individuals responsible for implementation of the plan;

e procedures for ensuring that all applicable certifications, licenses, authorizations, and
Governmental Approvals for personnel handling Hazardous Materials are current and valid
through the duration of the Work;

e procedures for identifying and documenting potential contaminated sites which might
impact Project development;

» assessment of the risk of release of Hazardous Materials into the ground, groundwater, or
surface water of the property as a result of Concessionaire’s Work;

e procedures for Hazardous Materials Management of known contaminated sites anticipated
to impact construction;

» procedures for Hazardous Materials Management of unanticipated contaminated sites
encountered during Construction Work;

e procedures for Hazardous Materials Management of contamination during the operations
of the Project;

» provisions for appropriate storage and management or remediation of Hazardous
Materials on Site for the Term;

* Hazardous Materials training module as an element of the EPTP component of the CEPP;

« procedures for preparing an Investigative Work Plan and Site Investigative Report in the
event that Hazardous Materials are discovered during Construction Work, operations, or
maintenance activities, including Owner’s Review and Comment on such plans and
reports; and

« identification and contact information for designated responsible individuals.

The HMMP shall require that all non-administrative personnel of Concessionaire handling
Hazardous Materials be trained and certified at least to the minimum requirements established
under the current guidelines of OSHA 1910.120 (HAZWOPER Training).

Owner shall have the right to direct alternative approaches or to undertake Hazardous Materials
Management itself.

5.4.4 Hazardous Materials Operations, Safety and Health Plan (HMOSHP)

Concessionaire shall prepare, implement, manage, operate, and, as required, update a
Hazardous Materials Operations, Safety, and Health Plan that complies with all applicable Law
and Good Industry Practice, including at a minimum:
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e procedures and contingency plans to meet the Resource Conservation and Recovery Act
requirements in 40 CFR 262 for waste operations;

» risk identification and assessment, decontamination procedures, Emergency response
procedures, training procedures for employees, personnel roles; lines of authority,
training and communications; Emergency recognition and prevention; site security;
evacuation routes and procedures; decontamination procedures; emergency medical
treatment; and emergency alerting procedures;

« details of the training to be provided by Concessionaire for Owner staff required by their
duties to visit the Project or facilities to be used in connection with the Project including, at
a minimum, facilities for the production of materials or equipment;

» provisions for making all on-site workers aware of the potential Hazardous Materials to
which they may be exposed, limiting Concessionaire, Contractors and other Site workers'
exposure to Hazardous Materials and providing all necessary personal protection
equipment to protect workers from exposure;

« requirement that the Concessionaire to provide any non-Concessionaire personnel who
visit the Project with the appropriate personal protection equipment, full descriptions of
Concessionaire’s policies, plans, training programs, work site controls, and Incident
Response plans to ensure the health and safety of personnel involved in the Project and
the general public affected by the Project during the Term; and

e address procedures for immediately notifying Owner of all Incidents involving Hazardous
Materials arising out of or in connection with the performance of the Work, whether on or
adjacent to the Project.

5.4.5 Compliance Action Plan (CAP)

The CAP shall consist of a decision-making matrix which will define the triggers for initiating or re-
initiating environmental compliance actions for construction and maintenance activities. For each
trigger, the CAP will identify the appropriate type or level of environmental study, response, or
other compliance action necessary to ensure the ongoing validity of Environmental

Approvals and commitments. The CAP shall include but not be limited to:

« Concessionaire hierarchy for environmental management and compliance action team;
« determination of action thresholds and corresponding notification processes;
« description of resource allocation for compliance responses; and
» identification of specific at risk resources Project wide.
5.4.6 Standard Operating Procedures (SOP)

Concessionaire shall develop and implement SOPs for construction. SOPs for the following
activities shall be developed and implemented, at a minimum:

» controlling dust during Construction Work;

* mitigating noise and vibration during Construction Work;

¢ mitigating light intrusion on adjacent properties;

« maintaining stream flow for bridge and culvert construction; and

» water quality monitoring.
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5.4.7 Control of Odors and Dust Plan (CODP)

Concessionaire shall limit hazardous odors and nuisance odors encountered or created during
Work on this Project, including odors associated with Site sanitation.

Concessionaire shall use dust control practices to:
¢ reduce wind erosion and dust;

* minimize deposition of dust and wind-transported soils into water bodies through run-off or
wind action;

¢ reduce respiratory problems; and
¢ minimize low-visibility conditions caused by airborne dust.

Concessionaire shall maintain maximum opacity limits of 20 percent on site and 15 percent at the
Project ROW boundary. Concessionaire shall document compliance by conducting regular
monitoring, which is defined as daily or as reasonably requested by the Owner, in accordance
with EPA standards and requirements. Concessionaire’s opacity monitor shall be certified through
an EPA approved opacity training and certification course.

Noncompliance with this performance specification shall require timely modification and/or
mitigation of activities to bring the operation into compliance within two hours of discovery, or
cessation of any and all operations in sufficiency to bring the overall operation into full compliance
with opacity thresholds.

Dust control practices may include but are not limited to:
» limiting the area of exposed dust generation;

» application of mulch and vegetation-mulch or seed and mulch to protect exposed soil from
wind erosion;

e establishment of vegetation;

« tilling or roughening surface using chisel-type plows spaced about 12 inches apart and
plowing from the windward side of the site;

» irrigation with water until the surface is wet and no runoff occurs;

« placement of barriers such as solid board fences, snow fences, burlap fences, crate walls,
and bales of hay at right angles to prevailing wind currents and at intervals of about 15
times the barrier height; and

» application of natural or organic tackifiers and soil stabilizers approved by MDE and used
in conformance with MDE standards.

Asphalt and petroleum-based products shall not be used for dust abatement.
5.4.7.1 Control of Odors and Dust Incentive
Concessionaire shall report all failures to comply with the CODP, whether identified by

Concessionaire or Owner, as part of the monthly progress report. Concessionaire shall rate the
COPD performance on a monthly basis according to the following:

» Rating A. Up to 5 failures in a calendar month. All failures corrected within two hours of
discovery.
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« Rating B. 6 to 10 failures in a calendar month. All failures corrected within two hours of
discovery.

» Rating C. 11 to 15 failures in a calendar month. All failures corrected within two hours of
discovery.

« Rating D. 16 to 20 failures in a calendar month. All failures corrected within two hours of
discovery.

» Rating F. 21 or more failures in a calendar month or any instance(s) of not correcting a
failure within two hours of discovery in a calendar month.

Ratings shall only be made after commencement of construction.
5.4.8 Off-Road Diesel Emission Plan (ORDEP)
Concessionaire shall prepare an ORDEP to document compliance with the requirements.

Concessionaire shall submit a list prior to the start of construction and each quarter during
Construction Work of the off-road 60+ HP diesel-powered construction equipment demonstrating
compliance with the requirements, including, at a minimum, the following:

e equipment number, type, make, and Contractor/Supplier name;
e any emission control device make, model and EPA certification number; and
« type and source of fuel to be used.

The off-road 60+ HP diesel powered construction equipment fleet shall meet, as a minimum, the
following EPA tiered percent usage requirements:

« EPATier 0: 0-10 percent use;

« EPATier 1: 0-60 percent use;

« EPA Tier 2: 20-90 percent use; and
« EPA Tier 3: 10-100 percent use.

The off-road 60+ HP diesel powered construction equipment fleet shall meet the requirements
through one or more of the following methods:

» certification by the original equipment manufacturer;
» retrofit equipment that is included in the EPA Verified Retrofit Technology List; and
e clean fuels including low NOx and Particulate Matter emission diesel fuel.

All motor vehicles and/or construction equipment shall comply with all Law relative to exhaust
emission controls and safety.

Idling of delivery, dump trucks, and other diesel-powered equipment shall be limited to three
minutes.

Diesel powered exhausts shall not be located near fresh air intakes.
5.5 Stormwater Management
5.5.1 SWM Review Process

The Purple Line Sediment Control and Stormwater Management Program (SC/SMP) will provide
Review and Approval of SWM design and construction pursuant to a delegated authority

MDOT/MTA Request For Proposals
Technical Provisions

Purple Line Project Page 2-41 Part 2A, Design Build Requirements
Execution Version



agreement with MDE. Review by AHJ shall be in accordance with the Third Party Agreement
Requirements.

Concessionaire’s SWM review process shall include, at a minimum, the following:

«  SWM kickoff meeting between Concessionaire, SC/SMP Reviewers and Owner held after
Financial Close. At a minimum Concessionaire’s drainage design lead, erosion and
sediment control design lead, Construction Manager, and erosion control manager shall
attend the meeting. The purpose of the meeting will be to preview and discuss SWM
concepts to be developed by Concessionaire, submission schedules proposed by
Concessionaire, permitting and approval timeframes, submission requirements, and
quality expectations;

e Concessionaire shall submit a Preliminary Stormwater Management Report for Review
and Approval at Preliminary Design. The report shall address SWM for each location
where discharge leaves the Limit of Disturbance;

» Concessionaire shall submit Final SWM Design Plan and Calculations for Review and
Approval; and

e Concessionaire shall submit the SWM As-Built Certification Package for Review and
Approval before the Revenue Service Availability Deadline.

Concessionaire shall anticipate multiple submissions and responses to obtain required SWM
approvals.

5.5.2 Purple Line Project Water Quality Bank

Concessionaire shall tabulate the impervious surfaces created, modified, altered, or removed and
mitigations performed, whether performed by Concessionaire or by Owner, for the Project. The
Concessionaire shall also track the County and type (either on-site or off-site) in which each debit
or credit occurred.

At all times throughout construction the Concessionaire shall show a zero or positive balance of
impervious area treated on the tabulation.

At the conclusion of Construction Work, the Concessionaire’s tabulation shall show all of the
following:

e azero or positive balance for the Project; and

e azero or positive balance for each County.
The Project falls within the Washington Metropolitan Area subbasin (02-14-02).
5.5.3 Stormwater Management As-Built Certification
5.5.3.1 General

Concessionaire shall inspect SWM facilities during Construction Work and provide documentation
to Owner certifying that facilities have been constructed as specified in the Contract Documents,
including certification that the constructed SWM facilities meet the functionality as designed.

During Construction Work and upon completion of the final grade and stabilization at each SWM
facility, Concessionaire shall survey each SWM facility, including contours, inflow and outflow
ditches, limits of riprap, emergency spillway(s), outfall structure(s) (including elevations and
dimensions at top, all orifices, weirs and openings), and all other pertinent features in and around
the facility.
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Elevation variance greater than three inches from approved plans shall be corrected by
Concessionaire to meet the acceptable tolerance limits or Concessionaire shall provide
computations for the volumes, discharges, stage-storage, freeboard, detention times, and other
parameters to demonstrate that the SWM facility meets the designed parameters.

Concessionaire shall resurvey any corrected areas.
5.5.3.2 SWM As-Built Certification Package

The as-built certification package shall consist of, at a minimum:
¢ photographs;
» completed as-built checklists for each SWM facility;
» completed as-built certification forms for each SWM facility;
» material testing reports for any soil;
e green-line revision plans for SWM facilities that include as-built survey information;
e revised SWM computations;
* completed planting checklists;

» turf inspection data for SWM facilities and drainage conveyance areas (such as ditches
and swales); and

e turf and plant inspector information.

The checklist for each SWM facility shall be completed in its entirety at the appropriate stages of
Construction Work. The SWM as-built certification shall be signed and dated by the SWM
inspector upon completion of all SWM facility checklists.

5.6 Erosion and Sediment Control (ESC)
5.6.1 ESC Review Process

The Purple Line Sediment and Stormwater Management Program will provide Review and
Approval of ESC design and construction pursuant to a delegated authority agreement with MDE.
Review by AHJ shall be in accordance with the Third Party Agreement Requirements.

Concessionaire’s ESC review process shall include, at a minimum, the following:

« ESC kickoff meeting between Concessionaire, SC/SMP Reviewers and Owner held after
Financial Close. At a minimum Concessionaire’s staff responsible for drainage design,
ESC design, and ESC installation and inspection, and Construction Manager shall attend
the meeting. The purpose of the meeting will be to preview and discuss ESC concepts to
be developed by Concessionaire, submission schedules proposed by Concessionaire,
permitting and approval timeframes, submission requirements, and quality expectations;

e Concessionaire shall submit Inspection and Maintenance Protocols for ESC Devices for
Review and Approval prior to any earth disturbance;

» Concessionaire shall submit ESC Report and Construction Plans for Review and Approval
prior to any earth disturbance; and

e Concessionaire shall submit a completed Notice of Intent Form for Review and Approval in
accordance with the NPDES General Permit for Construction Activities, and before any
earth disturbance.
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Concessionaire shall anticipate multiple submissions and responses to obtain required ESC
approvals.

5.6.2 Inspection and Maintenance Protocols for ESC Devices

The Inspection and Maintenance Protocols for ESC Devices shall include, at a minimum:

SOPs for inspection and maintenance of ESC devices;
preemptive actions to address predicted severe weather events;
response actions after severe weather events;

response to sediment releases; and

approach to stockpiling materials needed to perform emergency maintenance.

5.6.3 ESC Report
The ESC Report shall contain, but is not limited to, the following:

drainage area maps to control devices for each phase;
computations for sizing control devices;

computations for rip rap sizing and outlet protection for temporary facilities and permanent
storm drain outfall;

plans and procedures for converting sediment control devices into SWM facilities; and

identification of and placement of controls in sensitive areas.

5.6.4 ESC Construction Plans

ESC Construction Plans shall meet requirements of MDE’s Maryland Stormwater Management
and Erosion & Sediment Control Guidelines for State and Federal Projects and, at a minimum, the
following:

include detailed steps necessary to establish and maintain clear water diversions through
or around any work area;

coordinate with the Traffic Control Plan (TCP) phasing;

apply best management practices for working in nontidal wetlands, wetland buffers,
waterways, and 100-year floodplains;

detail Concessionaire’s method of maintaining clean ingress/egress into all access areas
and prevention of sediment loss onto public roads; and

include written ESC Sequence of Construction/Implementation Schedule including, at a
minimum, the following for each earth disturbance area:

o stages of earth disturbance;
0 sequence of construction, implementation, and maintenance of controls;

o0 temporary and permanent stabilization, and the various stages of earth
disturbance;

o clearing and grubbing of areas necessary for installation of perimeter controls
specified in the approved ESC Plan;

0 construction of perimeter controls as specified in the approved ESC Plan;
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0 remaining clearing and grubbing;
o roadway and Guideway grading (including off-site work);

o Utility installation and determination whether storm drains shall be used or blocked
after construction;

0 conversion of temporary sediment basins to permanent SWM facilities;
o final grading, landscaping, and stabilization; and
0 removal of perimeter controls.

5.6.5 Not Used

5.6.6 ESC Compliance and Incentive

Concessionaire shall monitor ESC compliance with the CEPP.

Owner will provide Quality Assurance Oversight to ensure compliance with the approved ESC
Construction Plans. The Owner will inspect for compliance with ESC Construction Plans on a
regular basis and rate the Project on Form OOC-61 in accordance with the following:

« Rating A. The score is equal to or greater than 90.0;
« Rating B. The score is 89.9 to 80.0;

» Rating C. The score is 79.9 to 70.0. A ‘C’ rating indicates that the Project is in compliance
with requirements; however, deficiencies are noted and shall be corrected. Owner will re-
inspect the Project within 72 hours. Failure to achieve a ‘B’ rating upon re-inspection will
result in the Project being rated as ‘D’;

» Rating D. The score is 69.9 to 60.0. A ‘D’ rating indicates that the Project is not in
compliance with requirements. Immediately following a D rating, Concessionaire shall
cease earthwork operations and focus all work efforts on correcting deficiencies. Owner
will re-inspect the Project within 72 hours. Failure to achieve a ‘B’ rating upon re-inspection
will result in the Project being rated as ‘F’;

« Rating F. The score is less than 60. An ‘F’ rating indicates that the Project is not in
compliance with requirements. Concessionaire shall cease all construction activities not
related to correcting ESC deficiencies. Owner will re-inspect the Project within 72 hours.
Construction activities may not restart until a ‘B’ rating is achieved; and

« An ‘F rating will automatically apply if any one or more of the following conditions is met
regardless of the score received:

o Concessionaire has not obtained all appropriate permits and approvals for work in
progress;

o Concessionaire has not demarcated limits of disturbances, wetland and wetland
buffers, floodplains, and tree protection areas;

o Concessionaire is not proceeding according to the approved ESC plan and
schedules; and

o0 Concessionaire disregards deficiency correction requests.

When degradation to a resource is imminent, or if Concessionaire is unresponsive to direction to
take corrective actions, Owner may implement corrective actions through a separate contract, and
Concessionaire shall bear all costs associated with the corrective actions.
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Ratings shall only be made after commencement of construction.
5.6.7 Severe Weather Event

When 3.0 inches or more of rainfall (or rainfall equivalent in the case of snow) within a 24-hour
period occurs at the Project site Concessionaire shall maintain, repair, or replace any damaged
erosion and sediment control devices within 48 hours or prior to the next rainfall event, whichever
comes first.

5.7 Not Used

5.8 Environmental Mitigation

5.8.1 Owner-Provided Mitigation

Owner will provide the mitigation listed below:

» parkland replacement in sufficient quantity to mitigate parkland impacts based on the
Record of Decision;

« off-site wetland mitigation in sufficient quantity to mitigate impacts to 0.52 acres of
palustrine forested wetland and 0.25 acres of palustrine emergent wetland;

» off-site surface water (streams and other channels) mitigation in sufficient quantity to
mitigate impacts to 1,342 linear feet of perennial stream, 3,841 linear feet of intermittent
stream, 363 linear feet of ephemeral stream, and 0.11 acres of palustrine open water;

e 66 acres of off-site forest mitigation; and

» off-site impervious area water quality treatment in sufficient quantity to compensate for no
more than 17.8 acres of impervious area water quality treatment deficit within Montgomery
County.

Availability of Owner provided mitigation shall not be considered a substitute for avoidance and
minimization of resource impacts, on-site water quality treatment, and on-site forest retention,
afforestation and reforestation. Concessionaire shall avoid and minimize impacts to resources
regulated by MDE and USACE as required by Law. Concessionaire shall retain existing forest on-
site, enhance existing forest on-site, and exhaust on-site afforestation and reforestation
opportunities to the satisfaction of MDNR as required by law. Concessionaire shall reduce
impervious area and/or implement environmental site design to the maximum extent practicable
prior to considering alternative management measures and shall include on-site structural BMP(s)
from Chapter 3 of MDE’s 2000 Maryland Stormwater Design Manual Volumes | and Il prior to
utilization of off-site alternative management measures to meet impervious area water quality
treatment requirements.

Purple Line Water Quality Bank credits for the Owner provided water quality mitigation, to the
extent necessary based upon the Concessionaire's on-site water quality treatment, will be made
available no earlier than twenty four months after Financial Close. An initial posting of not less
than 5.00 acres of impervious area water quality treatment will be made. Additional 5.00 acres of
impervious area water quality treatment will be posted by Owner to the Purple Line Water Quality
Bank at the end of each successive twelve month period until the full extent of Owner provided
off-site water quality mitigation has been provided or is necessary.
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5.8.2 Mitigation Responsibilities of Concessionaire

Mitigation provided by Owner is limited to that listed in Part 2A, Section 5.8.1 of the Technical
Provisions. Concessionaire shall be responsible for any additional mitigation required based on
Concessionaire’s design and construction of the Project.

5.8.3 Specific Required Mitigation
Concessionaire shall provide the following specific mitigation measures:

« Sligo Creek stream restoration — Concessionaire shall re-align Sligo Creek through the
Wayne Avenue Bridge over Sligo Creek in conformance with the Sligo Creek Park Stream
Realignment/tree protection drawing included in Book 5 Engineering Data using channel
design techniques acceptable to Montgomery County M-NCPPC; and

« Long Branch Fish Passage - Concessionaire shall design and construct the Long Branch
Stream Valley Park Culvert and adjacent stream restoration to provide fish passage to
resident fish species during base flow condition. The base flow of approximately 0.31 cfs
shall be verified by the Concessionaire. Fish passage criteria shall be based on providing
adequate velocity and depth of water to allow passage of black-nosed dace. Black-nosed
dace have a prolonged swimming speed of 30.87 cm/s to 46.12 cm/s (1.0 ft/s — 1.5 ft/s),
maximum sustained swimming speed from 26.33 to 69.00 cm/s (0.9 ft/s — 2.3 ft/s), and
require a minimum of 0.25 feet of water depth. Fish passage may require stream
restoration design upstream and downstream of the culvert to accommodate stable plan
form and profile with tie-in to existing channel geometry and geomorphic characteristics.
Montgomery County M-NCPPC will design, furnish and install plantings and landscaping
associated with stream restoration along Long Branch. Fish passage and stream
restoration design shall be approved by Montgomery County M-NCPPC

5.9 Pest and Rodent Control

Concessionaire shall develop and implement a Pest and Rodent Control Plan within the Project
ROW. The Pest and Rodent Control Plan shall, at a minimum:

» document preconstruction rodent and pest activity within the Project ROW and observable
areas within 100 feet of the site; and

e provide pest management to eliminate rodent and pest activity within the Project ROW
prior to and during Construction Work.

Concessionaire shall submit the Pest and Rodent Control Plan for Information prior to
commencement of Construction Work.
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5.10 Summary of Submittals

Item | Section Submittal Action
1 5.3.1 Application for Amended Approval Review and Approval
2 5.3.2 Application for Governmental Approval Review and Approval
3 5.4 CEPP Review and Approval
4 5.5.1 Preliminary SWM Reports Review and Approval
5 5.5.1 Final SWM Design Plans and Calculations Review and Approval
6 5.5.1 SWM As-Built Certification Package Review and Approval
7 561 ll:r;:\p;ii:tsion and Maintenance Protocols for ESC Review and Approval
8 5.6.1 ESC Report and Construction Plans Review and Approval
9 5.6.1 Notice of Intent Form Review and Approval
10 5.9 Pest and Rodent Control Plan Information
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6 NOT USED
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7 SYSTEM SAFETY
7.1 General Requirements and Responsibilities

Concessionaire shall design a safe light-rail transportation system in accordance with Federal,
State, County, and local applicable Codes and Standards, and detect and avoid unsafe or
vulnerable design solutions. Concessionaire shall identify unsafe conditions where systems and
subsystems interface, and where overlapping design elements occur.

Concessionaire's system safety program shall eliminate or control critical and catastrophic safety
hazards, and reduce Unacceptable Hazards/Risks through the application of Owner's risk criteria
as defined in MTA’s System Safety Program Plan (SSPP).

Concessionaire shall take corrective action to eliminate or control Unacceptable Hazards/Risks as
defined by MTA’s SSPP using the following approach to system safety, in the following order of
precedence. Note that a combination or all of the following approaches may be used to mitigate or
control hazards:

» design for minimum risk — Design to eliminate hazards through design selection.
Concessionaire shall use fail-safe devices and principles of design, and incorporate high-
reliability systems and components, and use of redundancy in hardware and software
design;

« safety devices — Hazards that cannot be eliminated or controlled by design selection shall
be controlled to an acceptable level of risk through the use of fixed, automatic, or other
protective safety design features or devices. Safety devices shall be designed to permit
limited and controlled operation. Throughout the Term, Concessionaire shall inspect and
perform periodic functional checks of each safety device;

e warning devices — When neither design nor safety devices can effectively eliminate or
control an identified hazard, Concessionaire shall provide a device to detect the hazardous
condition and generate a warning signal to the OCC for subsequent corrective action by
personnel; and

» procedures and training — When design selection, safety devices, and warning devices
cannot effectively eliminate or control an identified hazard, Concessionaire shall use
procedures and training to control the hazard. Concessionaire shall implement training,
equipment, and procedures to reduce the probability of a hazardous event. System safety
critical tasks, duties, and activities require training and certification of operations and
maintenance personnel by nationally recognized certifying agencies acceptable to Owner.

7.2 Codes and Standards

The Project shall comply with the requirements of the Codes and Standards listed in Book 3
Codes and Standards including, at a minimum, the following:

« “Rail Fixed Guideway Systems; State Safety Oversight." 49 CFR Part 659;
» Federal Transit Administration (FTA) Hazard Analysis Guidelines for Transit Projects;

* Federal Transit Administration (FTA) Circular FTA C 5800.1, Safety and Security
Management Guidance for Major Capital Projects;

e Federal Transit Administration (FTA) Handbook for Safety and Security Certification;
e Maryland State Fire Prevention Code;
» MTA System Safety Program Plan (SSPP);
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« NFPA 130, Standard for Fixed Guideway Transit and Passenger Rail Systems; and
e Purple Line Safety and Security Management Plan.

Codes and Standards specifically cited above and in the body of this Section shall have
precedence over Book 3 Codes and Standards. Concessionaire shall use the most current
version of each listed Code or Standard as of the Setting Date unless specified otherwise in the
Technical Provisions and except as provided in 7.2.6 of the Agreement.

7.3 System Safety Program Plan (SSPP)

Owner’s System Safety Program Plan is mandated by the Federal Transit Administration (FTA)
through 49 CFR Part 659, and shall be the governing document for requirements, methodology,
and implementation of system safety program.

7.4 System Safety Plan

Concessionaire shall submit the System Safety Plan for Review and Approval that documents the
requirements, methodology, and implementation of system safety for the Project in accordance
with the SSPP. Concessionaire shall update the System Safety Plan as required for significant
issues and not less than annually. The initial submittal of the System Safety Plan shall be no later
than 60 days after Financial Close.

The Concessionaire’s System Safety Plan shall include, but not be limited to the following:

» task listing and time phasing of each task;

» organization and responsibilities of key personnel;

» procedures to accomplish system safety tasks, including, at a minimum:

0 hazard management program;

correct system safety deficiencies noted within Design Work;
evaluate system design and design changes;
conduct system safety analyses of Project systems, subsystems, and interfaces;
corrective action to address Unacceptable Hazards/Risks;

actions to reduce risks from Unacceptable Hazards/Risks;

O O O O o o

cost-benefit analysis for elimination or acceptance of risk; and
0 internal safety audits.

» description of a data collection and feedback system to be used to establish requirements
for redesign, design changes, and corrective actions; and

e description of training program for operations and maintenance personnel to provide
information on system safety methods and procedures, protective devices, and emergency
equipment, and provide input from safety analyses in the form of warnings and caution
statements into the training program and into the operating and maintenance/service
manuals, for systems, subsystems, equipment hardware, software, and firmware provided
in the Contract Documents.

The validation of safety elements of the Project is governed by the Project-specific Safety and
Security Certification Plan. The Project Safety and Security Certification Plan shall describe the
procedures and methods used for attainment of safety-related elements required by the Contract
Documents.
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7.4.1 Concessionaire’s Chief Safety Officer

Concessionaire shall provide a Chief Safety Officer having the primary responsibility for
implementing and monitoring the goals and objectives established by the System Safety Plan and
to meet the criteria for safety management systems. Responsibilities include oversight of
Concessionaire project system safety during all project phases including design, construction,
start-up, testing, and the initiation of revenue service through the Term of the project. The
Concessionaire’s Chief Safety Officer Responsibilities shall include, at a minimum:

« implementation and oversight of the Concessionaire’s hazard management process;

» overseeing the Concessionaire’s interface with local jurisdiction emergency responders,
including emergency responder training and drills; and

e ensuring that Concessionaire personnel are trained in safety plans, procedures, and
operations.

The Concessionaire’s Chief Safety Officer shall also be responsible for Concessionaire safety
audits, accident investigation and reporting, as well as reporting of safety and accident statistics to
the Owner. The Chief Safety Officer and the Concessionaire’s safety organization shall be
independent from the staff and duties associated with the execution/production of the Work

7.4.2 Hazard Management Program

Concessionaire shall maintain a hazard management program throughout the Term. The hazard
management program shall document Concessionaire’s effort to eliminate, mitigate and control
hazards that Concessionaire identifies during design, construction, testing, operations and
maintenance of the Project. The hazard management program shall be described in the
Concessionaire’s System Safety Plan.

7.4.2.1 Safety Analysis
Concessionaire shall perform system safety analyses to identify safety hazards, assess their risk

as a function of hazard severity and probability of occurrence, and apply the Owner risk criteria for
hazard mitigation and resolution given in the Owner’s SSPP.

Hazard severity and probability definitions shall be based on MTA’s SSPP.

Concessionaire shall perform and document system safety analyses to identify potentially
hazardous conditions as required to ensure that safety has been adequately considered.
Concessionaire shall apply system safety analyses to:

* evaluate alternatives;

« evaluate and verify safety requirements of the systems, subsystems and assemblies for
the systems under the scope of this Project;

» evaluate the operation/emergency procedures and training requirements; and
» provide visibility of relative safety and risk within system components.

Concessionaire shall perform safety analyses of systems, subsystems and functions to identify
potential system safety hazards in System Elements, subsystems and assemblies, hardware and
software and interfaces including at a minimum:

» System Elements and subsystems to be analyzed include but are not limited to those
specified in the Certified Elements List (CEL) and Certified Items List (CIL);
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« perform analyses of interfaces between each system and operating and maintenance
personnel;

» perform analyses of interfaces between each system and other systems that directly
interface with it; and

e perform analyses of potential human errors and fault conditions arising from operations
and maintenance manuals.

Existing analyses and data that are properly documented and verifiable, and that present the
material in a neat, concise and logical manner may be submitted for equipment and applications
that are identical or manifestly similar.

The system safety analyses shall be an on-going function of the Concessionaire. Therefore,
during the Design-Build Period, there will be multiple Submittals based on these analyses and the
Concessionaire's schedule, including the Submittal Schedule, should reflect the time required to
complete these analyses and include them as necessary for the Final Design, except as noted
below.

Concessionaire shall submit system safety analyses described in Part 2A, Section 7.4.2.2 of the
Technical Provisions for Review and Comment, except as noted for Review and Approval.

7.4.2.2 Types of System Safety Analyses

In performing the required analyses, the depth of detail shall be dictated by hardware and
software components, functions and modules called for in the Final Design, identified critical
items, and unresolved potential failures of Unacceptable Hazards/Risks. Concessionaire shall
perform the following analyses, including, at a minimum:

* Preliminary Hazard Analysis - Concessionaire shall determine, evaluate and assess the
hazards during Design Work. The PHA process shall include a workshop for each PHA
including Concessionaire and Owner subject matter experts. A consensus shall be
reached regarding the rating of hazard probability and severity, and risk. Concessionaire’s
Preliminary Hazard Analysis shall demonstrate that the Certifiable Elements and
operational systems conform to the requirements of the Contract Documents and identified
hazards have been either eliminated, or reduced to levels of risk acceptable to the Owner
in accordance with Owner’'s SSPP. Design mitigation measures for hazards shall be
verified as being included in the design at the end of Final Design. The PHA shall be
initiated and updated throughout the Design Work and shall be submitted for Review and
Approval for Final Design and be included in the Initial Baseline Schedule.

e Failure Modes and Effects Analysis - Concessionaire shall identify weaknesses in safety
critical system hardware and software design, and to provide analysis of the modes and
effects of failures whenever details are not established by historical records of equipment
operation. The Failure Modes and Effects Analysis shall indicate circuit behavior, random
component failures, electrical interference, and systematic component failures. The Failure
Modes and Effects Analysis and reliability prediction shall be updated throughout Design
Work and include the LRV and Operating System design.

« Software Failure Modes and Effects Analysis - Concessionaire shall determine and
document the software failure modes and software errors in software-based logic that are
likely to cause failure events. These events are classified according to their severity and
criticality.
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« Fault Tree Analysis— Concessionaire shall perform Fault Tree Analysis to investigate
unresolved potential failures with Unacceptable Hazards/Risks. The Fault Tree Analysis
shall evaluate the probability of item failure and combination of several item failures that
result in a higher-level system failure. Fault Tree Analysis shall be updated throughout
Design Work and shall include the LRV and operating system design.

» Event Tree Analysis — Concessionaire shall perform Event Tree Analysis to investigate
any unresolved potential failures with Unacceptable Hazards/Risks. The purpose of Event
Tree Analysis is to identify and quantify possible event outcomes following an initiating
event. Event Tree Analysis shall be updated throughout Design Work and shall include the
LRV and operating system design.

e Operating Hazard Analysis - Concessionaire shall identify and analyze hazards associated
with personnel and procedures that occur during testing, training, operations, maintenance
and emergencies. The Operating Hazards Analysis shall be initiated an updated
throughout the Design-Build-Testing period and shall be included on the Initial Baseline
Schedule. The final Operating Hazards Analysis shall be submitted for Review and
Approval six months before the start of Trial Running.

7.4.2.3 Evaluating Hazards

For each identified hazard, Concessionaire shall establish hazard severity category, hazard
probability ranking, and a combined hazard risk index reflecting the severity and probability
ranking based on the hazard risk indices defined in Owner's SSPP.

Concessionaire shall apply risk assessment criteria to identified hazards based on the identified
severity and probability of occurrence, to determine acceptance of the risk or the need for
corrective action to further reduce the risk. The risk acceptance criteria shall conform to that
defined in Owner’'s SSPP.

Concessionaire shall analyze hazards that are identified as having an Unacceptable
Hazards/Risks, using logic network analyses (such as fault tree) to determine effectiveness of
corrective actions. Unacceptable Hazards/Risks shall be reduced to an acceptable level before
design acceptance. Hazards or risks that are not Unacceptable Hazards/Risks shall be mitigated
on a priority basis using cost-benefit considerations and shall be approved by the Owner.

Hazards identified as "acceptable with review" may be accepted by Owner in an "as-is" condition
with no further corrective action. Alternatively, Owner may require Concessionaire to create
operating and maintenance procedures for periodic tests and inspections of the subject item to
ensure an acceptable level of safety is maintained over the life of the system.

7.4.2.4 Safety and Security Verification Tracking Log

Concessionaire shall maintain and update a Safety and Security Verification Tracking Log
(SSVTL) throughout the duration of the Term to track safety-critical items identified during the
system safety analyses as defined by Owner's SSPP. The SSVTL shall track and document the
certification process and outcome, and include, at a minimum:

+ list of all certifiable elements;
¢ hazard analysis items;
» system safety and security requirements;

» criteria references;
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+ verification methods;

e compliance/noncompliance documentation;
e work around procedures; and

e closure status.

Concessionaire shall document any rationale in lieu of corrective action to mitigate a hazard.
Concessionaire shall conduct special reviews of unresolved critical items on the SSVTL with
Owner to determine disposition of the items.

Concessionaire shall submit the SSVTL for Review and Comment every 90 calendar days from
Financial Close until the start of Revenue Service.

7.4.3 Safety Principles

The following safety principles, as modified from FTA’s Hazard Analysis Guidelines for Transit
Projects, shall be implemented by Concessionaire in the design and operational concepts of the
systems, subsystems, functions, assemblies and interfaces, to the extent covered under
Concessionaire's scope in the Contract Documents for the Project, within the dynamic
environment of the Project Corridor:

« when the systems are operating normally there shall be no Unacceptable Hazard/Risks;

» systems design shall ensure successful operation under abnormal (failure recovery) and
Emergency (e.g., derailment, fire/ smoke) conditions on the Guideway, and all safety
analyses shall evaluate and ensure acceptable hazard risk under normal, abnormal
(failure recovery), and Emergency conditions;

» safety of the systems in the normal automatic operating mode shall not depend on the
correctness of actions or procedures used by operating personnel;

« there shall be no single-point failures or fault conditions in the system that can result in an
Unacceptable Hazard/Risk, under normal, abnormal (failure recovery) or Emergency
condition;

» if one failure combined with a second failure can cause an Unacceptable Hazard/Risk, the
first failure shall be detected and the system shall achieve a known safe state before the
second failure can occur;

» software faults shall not cause an Unacceptable Hazard/Risk under normal, abnormal
(failure recovery), or Emergency conditions;

* Unacceptable Hazard/Risks shall be mitigated or eliminated by design; and

¢ maintenance activities required to preserve or achieve risk levels shall be performed.
Personnel qualifications required to adequately implement these activities shall also be
identified and tracked.

7.5 Fire/Life Safety and Security Committee (FLSSC)

The FLSSC serves as a liaison between the Owner and the external emergency response
agencies. The FLSSC includes Owner and local emergency response agency representatives,
and other local, State and Federal officials, as necessary. The FLSSC reviews, analyzes
and directs activities related to the fire/life safety and security aspects of the Project and identifies
the emergency response needs (such as training and drills) that are required to adequately
respond to accidents/incidents that may occur during the Term. The FLSSC also provides
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expertise to facilitate the development and implementation of emergency responder training
programs and activities, and Emergency operating procedures and plans.

In the interest of efficiency, the Owner has implemented two FLSSC sub-committees, one
for Montgomery County and one for Prince George’s County. In this way, the sub-committees
can focus on local issues affecting their municipality. Common issues will be raised to the full
Purple Line Project FLSSC.

Concessionaire shall participate in meetings of the FLSCC for both Prince George’s County and
Montgomery County as required for Concessionaire to meet the requirements of the Contract
Documents.

7.6 Emergency Drills and Exercises

Concessionaire shall participate in the planning, co-ordination, and execution of tabletops,
emergency drills and exercises with the Owner and Emergency Services to demonstrate project
response to emergencies. Concessionaire shall participate in these drills and exercises during the
pre-operational testing phases and through the project Term at least twice per year during the
operations phase and as determined by the Owner and the local emergency response agencies.

7.7 Safety & Security Management Plan (SSMP)

Concessionaire shall submit the Safety and Security Management Plan for Review and Approval.
Concessionaire shall address safety and security management for the Project from Financial
Close to Revenue Service in accordance with FTA Circular C 5800.1, Safety and Security
Management Guidance for Major Capital Projects. The SSMP shall be submitted at the same time
as the PMP.

7.7.1 System Safety Criteria

System safety criteria shall be incorporated into the Design Work, Construction Work, and O&M
Work. Safety criteria are dispersed throughout the technical provisions with respect to Stations,
ROW, Traction Power, signals, yard and shops, Operations Control Centers, LRV,
communications and operations.

Implement the approved criteria throughout all aspects of final design development, test, delivery,
installation and maintenance. The criteria shall include requirements for the following:

» design safety: Employment of system safety techniques that optimize the design to
minimize or control hazards identified by failure analyses. Coordination with reliability,
maintainability and design engineers to avoid potential hazards resulting from complexity
of design. Maintenance of standardization of design by use of proven standards of the
railroad/ transit industry and applicable regulatory codes;

e potential failures: Ensure a single-point failure in a dynamic system will not result in an
Unacceptable Hazard/Risk. Ensure elimination or minimization of the hazards by design,
except in specific cases where high reliability, failsafe items may be used, based upon a
properly documented past history of low failure rate, if approved by Owner after
submission of the history of these items. Control of potential failures with hazards or risks
that are not an Unacceptable Hazard/Risk through use of safety devices and approved
operating or maintenance procedures;

e redundancy: Incorporation of redundant circuits and components in a coordinated system
safety, reliability and maintainability engineering review to ascertain mutual agreement of
system enhancement; and
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human factors: Prevent/minimize human error(s) when responding to field and operational
conditions by eliminating the following: conflicting or ambiguous alarms and status
indications; conflicting or ambiguous instructions; lengthy or complicated instructions;
inherent design errors/problems; and unclear or incomplete supporting hardware and
software documentation.

7.7.2 Safety and Security Certification Plan (SSCP)

The SSCP shall describe the process for the Project to achieve Safety and Security Certification.
The Project will identify safety and security elements using various methods, including, at a
minimum, previous experience, system safety analyses and security threat assessments. The
purpose of the SSCP is to ensure that Project safety and security requirements are implemented
by tracking them for application through all Project phases from Design through Revenue Service.

Concessionaire shall develop an SSCP in accordance with the FTA's Handbook for Safety and
Security Certification, the Contract Documents, and that documents how the Concessionaire will
achieve the following:

Concessionaire shall prepare and submit for Review and Comment the Certifiable
Elements List (CEL) that includes the significant Project elements that affect the safety
and security of the Users, employees, Concessionaire staff, emergency responders and
the general public. The CEL shall be submitted with the intermediate and final designs and
be included on the Initial Baseline Schedule;

Concessionaire shall prepare and submit for Review and Comment the Certifiable Items
List (CIL) composed of the numerous items that make up the whole of the certifiable
elements and require individual safety and security verification. The CIL shall be submitted
with the intermediate and final designs and be included on the Initial Baseline Schedule;

safety and security design criteria are developed to identify concerns appropriate for the
Project;

Concessionaire shall submit the Design Criteria Conformance Checklist for Review and
Approval and be shown on the Submittal Schedule for final designs. Concessionaire shall
identify and record the requirements generated from safety and security design criteria on
such checklist. The format of the Checklist shall provide verification and compliance with
the identified safety and security requirements;

Concessionaire shall develop a Construction Specification Conformance Checklist to be
used in coordination with the safety test plans. Concessionaire shall verify that the built
facilities and systems incorporate the safety and security-related requirements of the
Project. Concessionaire shall submit the Construction Specification Conformance
Checklist for Review and Comment and be shown on the Submittal Schedule for
construction/installation;

Integration Tests are identified that need to be monitored for safety and security;

training classes are provided to transit operations and maintenance staff that address
safety, security and emergency preparedness;

operations and maintenance manuals are provided to, or developed by, transit operations
and maintenance staff;

operations and maintenance staff are trained on O&M rules and procedures for the
Project;
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public safety personnel (i.e., fire and police) are trained to manage their activities safely in
the transit environment;

emergency drills are conducted for identified transit emergencies that may occur on the
Project;

hazard and vulnerability identification and resolution are performed with tracking for
resolution and/or acceptance throughout the Project;

the Project Safety and Security Certificate of Conformance is issued to verify that the
Project is safe and secure for Revenue Service;

preparation and submission of the Safety and Security Certification Verification Report for
Review and Approval; and

the Project successfully complies with identified safety and security requirements.

Concessionaire shall submit the Safety and Security Certification Plan for Review and Approval
within 120 days of Financial Close.

7.8 Safety Test Plans and Verification

Concessionaire shall verify that system safety requirements are met. A combination of analytical
and test methods shall be utilized. Concessionaire shall integrate safety tests and verifications
into the appropriate test plans developed in accordance with other sections of the Contract
Documents for System Elements, subsystems and assemblies, hardware and software, and
interfaces. Detailed test plans shall ensure:

safety is adequately demonstrated,;
testing will be carried out in a safe manner; and

any additional hazard introduced by testing procedures, instrumentation and test hardware
is properly identified and minimized.

7.9 Railroad Worker Secondary Warning System

A system shall be provided to automatically notify maintenance personnel whenever a Train is
approaching their location. The system shall be an advanced warning system that consists of
devices that alert personnel on the tracks to oncoming LRVs, as well as alerting LRV operators to
the presence of personnel on the tracks.

7.10 Safety Requirements — Fitness for Duty

Concessionaire personnel performing "Safety Sensitive Functions" shall be subject to drug and
alcohol testing, which Concessionaire shall perform in accordance with applicable provisions of
the Contract Documents and U.S. 49 CFR Parts 40, Procedures for Transportation Workplace
Drug and Alcohol Testing Programs, and 655, Prevention of Alcohol Misuse and Prohibited Drug
Use in Transit Operations.
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7.11 Summary of Submittals

Item Section Submittal Action
1 7.4 System Safety Plan Review and Approval
2 7.7 Safety and Security Management Plan Review and Approval
3 7.71 Safety and Security Design Criteria Review and Approval
4 7.7.2 Safety and Security Certification Plan Review and Approval
6 7422 Preliminary Hazard Analysis Review and Approval
7 7.4.2.2 | Failure Modes and Effects Analysis Review and Comment
8 7422 Software Failure Modes and Effects Analysis Review and Comment
9 7422 Fault Tree Analysis Review and Comment
10 7422 Event Tree Analysis Review and Comment
11 7.4.2.2 | Operating Hazard Analysis Review and Approval
12 7.7.2 Design Criteria Conformance Checklist Review and Approval
13 7.4.2.4 | Safety and Security Verification tracking Log Review and Comment
14 7.7.2 Construction Specification Conformance Checklist Review and Comment
15 7.7.2 Certifiable Elements List Review and Comment
16 7.7.2 Certifiable Items List Review and Comment
17 7.7.2 Safety and Security Certification Verification Report Review and Approval
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8 SYSTEM SECURITY

Concessionaire shall create and maintain a security vulnerability management process throughout
the lifecycle of the Project. Concessionaire shall document security vulnerability management
process efforts to eliminate, mitigate and control vulnerabilities that are identified during design,
construction, testing, operations and maintenance of the Project.

8.1 Codes and Standards

The Project shall comply with the requirements of the Codes and Standards listed in Book 3
Codes and Standards including, at a minimum, the following:

* Federal Transit Administration (FTA) Transit Agency Security and Emergency
Management Protective Measures;

» MTA System Security and Emergency Preparedness Plan (SSEPP);
e Purple Line Safety and Security Management Plan;
«  FTA, FTA-TRI-MA-26-7085-05, Transit Security Design Considerations;

 FTA, DOT-FTA-MA-26-5019-03-01, Public Transportation System Security and
Emergency Preparedness Planning Guide;

« TSA/FTA, Security and Emergency Management Action Items for Transit Agencies;

e The Blue Ribbon Panel on Bridge and Tunnel Security, Recommendations for Bridge and
Tunnel Security;

» Transit Security Working Group (TSWG), Contract Number N4175-05-R-4828, Final
Report, Bridge and Tunnel Report;

FTA-MA-90-5006-02-01/DOT-VNTSC-FTA-02-01, Handbook for Transit Safety and
Security Certification;

* FTA Circular C 5800.1, Safety and Security Management Guidance for Major Capital
Projects;

« DOT-FTA-MA-26-5005-00-01/DOT-VNTSC-FTA-00-01, Hazard Analysis Guidelines for
Transit Projects;

* 49 CFR Part 659, Rail Fixed Guideway Systems, State Safety Oversight;
e 49 CFR Parts 12 and 1520, Protection of Sensitive Security Information;

« APTA, Recommended Practice APTA SS-SIS-RP-001-10, Crime Prevention through
Environmental Design (CPTED) for Transit Facilities;

* APTA, Guidelines for Design of Rapid Transit Facilities;

» |ESNA, IESNA G-1-03, Guideline on Security Lighting for People, Property, and Public
Spaces; and

« |ESNA, Recommended Practice IESNA RP-20, Lighting for Parking Facilities.

Codes and Standards specifically cited above and in the body of this Section shall have
precedence over Book 3 Codes and Standards. Concessionaire shall use the most current
version of each listed Code or Standard as of the Setting Date unless specified otherwise in the
Technical Provisions and except as provided in 7.2.6 of the Agreement.
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8.2 General Requirements and Responsibilities

Concessionaire shall be responsible for designing a secure system per applicable codes,
standards and guidelines for detecting and/or avoiding vulnerable conditions that may be inherent
in Concessionaire’s design solution and/or determined in a Threat and Vulnerability Assessment
(TVA). Special attention to vulnerable conditions shall be given in areas where systems or
subsystems interface, or where overlapping areas of design responsibility exist.

Concessionaire's system security program shall eliminate and/or control critical vulnerabilities or
reduce security vulnerabilities through application of Owner's security risk acceptance criteria
contained in the System Security and Emergency Preparedness Plan (SSEPP).

During consideration of precedence in the control of security vulnerabilities, Concessionaire shall
consider human factors and limitations as a design constraint. Concessionaire shall take
corrective action to eliminate or control security vulnerabilities using the following approach to
system security:

« Concessionaire shall prepare and implement security strategies in accordance with the
FTA document, The Public Transportation System Security and Emergency Preparedness
Planning Guide;

e general application of security measures shall be supplemented by the Owner's SSEPP
and by TVAs;

» results of the TVAs shall be used to help determine risk mitigation and implementation
priorities;

e Concessionaire shall prioritize security risks through TVAs and select sets of
countermeasures for the Project that provides the best overall risk reduction; and

» Concessionaire shall incorporate TVA results as the design and threat assessments
evolve.

8.3 Protection of Sensitive Security Information (SSI)

Concessionaire shall conform to 49 CFR Parts 15 and 1520 and shall categorize and protect SSI.
Protecting SSI means restricting its distribution and controlling access to it.

SSl is defined in 49CFR 15.5. SSI may include, but is not limited to:
» Threat and Vulnerability Assessments;
» locations of security devices such as detectors, sensors, and barriers;
e non-routine security procedures and operations; and
e records of assessments, drills, or exercises that reveal system or security vulnerabilities.

Owner has established the Joint Security Group (JSG) as a committee for the Project to review
documents that may be SSI. If Concessionaire knows or suspects that a document or other items
may contain SSI, Concessionaire shall submit the document to Owner’s JSG to determine if
Concessionaire’s Submittal meets Owner's SSI policy conditions. Determination of SSI will be in
accordance with Owner SSI guidelines per Owner’s JSG. Concessionaire shall describe the
methodology for controlling SSI in the Safety and Security Management Plan (SSMP) and shall
be compliant with the Owner’s SSI policy.

Concessionaire shall not release certain other information regarding transit infrastructure, despite
not constituting SSI. Concessionaire shall protect such other certain information consistent with
the Maryland Public Information Act Manual, including at a minimum
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« information relating to emergency procedures;

* infrastructure information;

e building plans;

e blueprints;

¢ schematic drawings;

e diagrams;

¢ hazard analyses;

* emergency ventilation systems;

e operational manuals; and

* other records.

8.4 Concessionaire’s Security Plan

The Concessionaire’s Security Plan (CSP) shall include but not be limited to the following

elements:

« task listing and time phasing of each task;

» organization and responsibility of key personnel;

» procedures to accomplish the system security tasks, including provisions to:

(0]

correct system security deficiencies, including at a minimum vulnerabilities and
security breaches noted during the Design Work, but not later than system design
acceptance;

evaluate system design and design changes from the aspects of security threats
and vulnerabilities;

conduct security TVAs of each critical asset of Concessionaire’s scope of work,
and their interfaces. Update the TVA during the construction, installation, testing
and certification of the Project;

take immediate corrective actions to prevent personal injury or system damage
when a Unacceptable Hazard/Risk is identified, and take action to reduce identified
risk (defined as the combination of vulnerability severity and probability);

While unacceptable risk shall be immediately eliminated, designed-out and
controlled to an acceptable level before design acceptance, undesirable risk shall
be prioritized for corrective action based on cost-benefit considerations giving
precedence to those vulnerabilities with the highest risk reduction potential with the
most cost-effective mitigation measures;

implement security protections, system “hardening” changes, which are
Concessionaire initiated and approved by Owner, and those initiated by the Owner,
per Concessionaire’s scope of Work and responsibility in accordance with the
Contract Documents;

coordinate the activities of Concessionaire's system security plan and comply with
the overall SSMP and Safety and Security Certification Plan (SSCP);

internal security audits; and
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0 maintain system security during the O&M Period of the Project.

Validation of security elements of Project design shall be governed by Concessionaire’s SSCP.
The SSCP shall describe the procedures and methods that document attainment of security-
related elements.

Concessionaire shall submit the Concessionaire’s Security Plan for Review and Approval within
60 days after Financial Close.

8.5 Safety and Security Management Plan
Concessionaire’s SSMP is described in Part 2A, Section 7 of the Technical Provisions.
8.6 Safety and Security Certification Plan

Concessionaire’s SSCP is described in Part 2A, Section 7, of the Technical Provisions. The
SSCP describes the process to verify that safety and security requirements have been
incorporated into the design, construction, testing, and operation of the Project.

8.7 System Security Criteria (SSC)

Concessionaire’s SSC shall be integrated into Project elements, including operations,
maintenance and training. SSC are dispersed throughout the Contract Documents. These criteria
are based on DHS and FTA security guidance documents and industry practice, including FTA's
Transit Agency Security and Emergency Management Protective Measures. Concessionaire shall
identify and implement the SSC throughout the Term including at a minimum: design, delivery,
installation, testing, certification, operations and maintenance.

Concessionaire shall prepare and submit a Design Criteria Conformance Checklist. The checklist
is described in described in Part 2A, Section 7 of the Technical Provisions.

Concessionaire shall prepare and submit a Construction Specification Conformance Checklist.
The checklist is described in described in Part 2A, Section 7 of the Technical Provisions.

8.8 Security Analysis

Concessionaire’s security analysis shall be conducted in accordance with the process outlined in
Owner's SSEPP, mandated by FTA through 49 CFR Part 659, Rail Fixed Guideway Systems;
State Safety Oversight.

The SSEPP shall be the governing document for requirements, methodology and implementation
of the security analysis document itself. The SSEPP is marked as a SSI and is a controlled
document. Concessionaire’s security-cleared personnel shall contact Owner to obtain access
rights and privileges.

Concessionaire shall perform a TVA for each Project critical asset, including element and
subsystem interfaces. Concessionaire shall initiate his security analysis on the Owner-provided
baseline TVA. Concessionaire’s TVA will be conducted early during Design Work to identify
security threats and vulnerabilities (weaknesses) in the Project System Elements and
subsystems, assess their risk as a function of severity and probability of occurrence, and apply
Owner risk acceptance criteria for security risk mitigation and resolution. The TVA shall be
conducted in accordance with the FTA guide documents on security, except as modified herein.
The TVA shall be updated by Concessionaire throughout Design Work, Construction Work, and
certification of the Project. Concessionaire shall review the TVA and perform additional analyses
in the event design elements change.

Categorization of severity, probability and risk acceptance of security threats and vulnerabilities:
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e severity of a security vulnerability and the magnitude of the impact should a threat
successfully exploit the vulnerability are rated in terms of their effects on people or
property, similar to safety hazard severity;

e ease of a given threat to exploit a given vulnerability provides the probability of
occurrence;

» combination of severity and probability ratings results in a risk rating (risk index) for a
security vulnerability;

« Severity Categories | though IV used to categorize security vulnerability consequences
shall be used for severity categorization in TVA per Owner's SSEPP;

» probability ratings A through E used for vulnerability probabilities will be qualitatively used
to rank the likelihood of each security vulnerability; and

e Owner's SSEPP Hazard Risk Assessment Matrix and Acceptance Criteria shall be used in
TVA to provide an Owner-approved measure for acceptance of risk and security risk
resolution.

Concessionaire shall submit a TVA for Review and Approval that identifies security threats and
vulnerabilities in the Project System Elements and subsystems, assesses their risks as a function
of severity and probability of occurrence, and applies Owner's risk acceptance criteria for security
risk mitigation and resolution. The TVA shall be initiated and updated throughout the Design Work
and be included in the Initial Baseline Schedule. Concessionaire shall update the TVA throughout
the design process and into construction, installation and testing of the Project.

Concessionaire shall maintain a compilation of security critical items identified during the TVA, in
the Safety and Security Verification Tracking Log (SSVTL). The SSVTL shall be maintained and
updated by Concessionaire throughout the Term. Security critical items shall consist of
vulnerabilities with Unacceptable Hazards/Risks. The SSVTL is also used to track safety critical
items and is described in Part 2A, Section 7 of the Technical Provisions.

8.9 Summary of Submittals

Item Section Submittal Action
1 84 Concessionaire’s Security Plan Review and Approval
2 8.12 Threat and Vulnerability Assessment Review and Approval
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9 SCHEDULE

This Section describes the schedule requirements for the Project.
9.1 Project Schedule

The purpose of the Project Schedule is to ensure that adequate planning, scheduling, and
resource allocations occur to provide a reasonable and executable baseline work plan.

The types of Project Schedules are further described below and shall include:
» Initial Baseline Schedule
e Updated Initial Baseline Schedule
» Baseline Schedule
* Revised Baseline Schedule
» Project Schedule Updates
» Project Recovery Schedule

The Project Schedule shall be used for coordinating the Work, monitoring the progress of Work
performed, identifying Work to be performed, and evaluating changes.

Concessionaire shall include in Project Schedules all required Owner, Third Party, and Utility
activities and/or milestones. These shall include at a minimum ROW availability, review of
submissions, and special inspections as detailed in the Technical Provisions and Agreement.

Concessionaire shall archive all approved Project Schedules.
9.1.1 Updated Initial Baseline Schedule

Concessionaire shall provide the first update to the Initial Baseline Schedule, submitted with the
Proposal, for Review and Approval no later than 7 days after Financial Close.

9.1.2 Baseline Schedule

Concessionaire’s Baseline Schedule shall be a detailed schedule for the Project from Financial
Close through Final Completion.

The Baseline Schedule shall comply with all schedule requirements and be broken down into
work packages and deliverables of reasonable duration for which progress can readily be
reported and verified.

Concessionaire shall submit the Baseline Schedule for Review and Approval no later than 60
calendar days after Financial Close. Baseline Schedule shall be Approved before commencement
of Construction Work.

9.1.3 Revised Baseline Schedule

Concessionaire shall revise the Baseline Schedule within seven calendar days for the following:
e revisions specifically previously approved by Owner;
e revisions requested in writing by Owner; and
« Delay event for which Owner grants Relief to Concessionaire;

Concessionaire shall submit the revised Baseline Schedule for Review and Approval. After
Approval the revised Baseline Schedule shall become the Baseline Schedule.
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9.1.4 Project Schedule Updates

Concessionaire shall produce Project Schedule Updates to reflect actual progress to date and to
define future activities. The last day of the reporting period shall be the date used to calculate the
schedule.

The Baseline Schedule shall be the basis for Project Schedule updates.

At no time shall Concessionaire continue to reflect an item of non-concurrence from Owner in the
updates to the Project Schedule.

Project Schedule updates shall, at a minimum:

depict activities that have started, are on-going, or have completed during the reporting

period;

show actual start and finish dates for activities;

include value of work completed per the Work Breakdown Structure;

depict remaining duration for on-going activities, with remaining duration based on the
amount of time required to complete the work;

modify activity relationships as necessary to correct out-of-sequence progress for on-going
activities or to reflect Concessionaire’s plan for completing remaining Work; and

be accompanied by a narrative report, which shall:

o]

O O O O 0o o o o o o o

0

identify the Baseline Schedule version;

provide a summary of and reasons for revisions;
identify milestones;

include started activities this period;

include completed activities this period;

include activities not started this period;

include activities not completed this period;
discuss critical resources;

describe the critical path;

identify near critical activities;

describe any pending Time Impact Analyses (TIA);
describe Project issues encountered; and

identify potential changes to Baseline Schedule.

include the following as tables:

(0]

O O O o

critical path;

added activities;
deleted activities;
added predecessors;

revised relationship lags;
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deleted predecessors;

revised original durations;
revised activity names;
changed calendars;

activities started this period;
activities completed this period;
near critical activities;

activities not started this period,;

O O O o o o o o o

activities not completed this period; and
0 activities started or completed in previous period.

Concessionaire shall submit monthly Project Schedule Updates for Review and Approval in
coordination with the Progress Report.

9.1.5 Project Recovery Schedule

Whenever the Baseline Schedule shows any scheduled completion date having 90 days or more
of negative float, Concessionaire shall prepare a Project Recovery Schedule. The Project
Recovery Schedule submittals shall include a list of all activity changes and an accompanying
narrative explaining the nature of the changes.

Concessionaire shall submit the Project Recovery Schedule for Review and Approval.
After Approval the Project Recovery Schedule shall become the Baseline Schedule.
9.2 Schedule Requirements

9.2.1 General

All Project Schedules shall comply with the Contract Documents, good planning and scheduling
practices, and at a minimum:

« include all major activities of the Work in sufficient detail to enable Owner to monitor and
evaluate design and construction progress from Financial Close to Revenue Service
Availability;

« provide standalone schedules as required by the Third Party Agreements Requirements
and Utility Owner Agreement Requirements;

» apply the critical path method of network calculation to generate the Baseline Schedule
(the critical path shall be based on the longest network path through the Project) and
prepare the Baseline Schedule using the precedence diagram method to establish
relationships and interdependencies between the individual activities required to complete
the Project. Total float criteria are not acceptable for identifying or representing the Critical
Path. The scheduling software shall be configured to show the longest path in any
schedule calculation and graphical representation. Concessionaire shall take care to
distinguish between the Critical Path and near Critical Paths;

» identify and discuss Project overhead costs and Project-wide costs not applicable to a
specific activity in the Baseline Schedule narrative;

* be resource-loaded;
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ensure that activity identification numbers, textual descriptions, and codes are consistently
applied in the Baseline Schedule and are unique for each activity;

divide all Work through Final Completion into activities with appropriate logic ties to show
Concessionaire’s overall approach to sequencing, include logical relationships between
activities reflecting Concessionaire’s actual intended sequence of Work, avoid open ends,
and not use imposed constraint dates to begin or complete any activity unless such dates
are specifically required in the Contract Documents or are mutually agreeable to the
parties. The Project Schedule shall have a single start and a single completion point.
Activities shall be used in lieu of lags where an activity is appropriate, i.e. use a concrete
curing activity in lieu of a 7 or 28 day lag to achieve strength prior to a subsequent activity;

avoid the use of non-typical relationships that cannot be shown to demonstrate a true
dependency. Use of relationships and lags to position an activity at certain dates is not be
permitted;

depict the required coordination with and work to be performed by Utility Owners and Third
Parties;

show phasing of the Work as detailed in the plans, work to be performed by Contractors,
procurement, fabrication, delivery, installation, testing of materials and equipment,
commissioning of systems, and any long-lead time orders for major or significant materials
and equipment;

be cost-loaded to an activity-level consistent with the Schedule of Values, including direct
costs used in the Schedule of Values, with the total cost loaded into the Project Schedule
equal to the total of the Design-Build Contract Price. Level of effort cost loading shall not
be used by the Concessionaire;

identify regulatory Approvals required and the dates by which such Approvals are
necessary; and

incorporate the availability of Project ROW.

Project Schedules shall show the Project milestones for significant components of work that are
critical to the start of key subsequent activities and will assist with managing the Project Schedule
including at a minimum:

Commercial Close;

Financial Close;

commencement of Design Work
commencement of Construction Work;
commencement of O&M Work;

other milestones identified by Concessionaire and Owner, Third Party or Utility Owner
reviews, approvals, and permits that may include key design submissions required prior to
the start of fabrication, key permitting required for start of construction activities,
completion of tunnel, major traffic changes, and other high priority items required for public
relations needs;

commencement of Integration Testing;

commencement of Trial Running; and
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* Revenue Service Availability Date.

Project Schedules shall use a Work Breakdown Structure that is well organized and based on a
deliverable oriented methodology that:

« allocates all activities with an estimated cost/planned value; and

e is organized and cost distributed to address 100 percent of the Project scope at all levels
of the WBS.

9.2.2 Software

The scheduling software employed by Concessionaire shall be compatible with Owner’s
scheduling software. Concessionaire’s scheduling software shall have the capability to import and
export data in the Primavera proprietary exchange format (.XER). Owner’s scheduling software is
the latest version of Primavera Project Management software. Any changes in scheduling
software shall be mutually agreed upon by all parties.

9.2.3 Project Schedule Submission Requirements
Each submission of a Project Schedule shall include, at a minimum, the following:

« time-scaled logic diagram indicating the critical path, early start and early finish dates, total
float, grouped by WBS, and sorted by early start and then total float;

» an electronic file of the Project Schedule in Primavera proprietary exchange format (XER)
file format. Each submission shall have a unique file name to indicate the type and order of
submission; and

* a narrative progress report of the Project Schedule. The narrative shall indicate, at a
minimum, Concessionaire’s plan of operation for meeting the interim milestones and the
required Revenue Service Availability Deadline, an evaluation of the critical path, a
discussion of Project-specific issues encountered since the last submission as such issues
relate to the schedule, proposed solutions thereof, work calendars, constraints, delays
experienced, and the status of any submitted or pending Time Impact Analyses, float
consumption, documentation of any logic changes, duration changes, resource changes or
other relevant changes. The report shall identify the Baseline Schedule in effect at the
data date of the current update and the preceding Baseline Schedule Update for that
period.

9.3 Not Used
9.4 Time Impact Analysis for Proposed Extensions of Time
The following shall apply if a Time Impact Analysis (TIA) is required:

» The TIA shall be based on the date on which the alleged Force Majeure Events or Relief
Event is determined to have occurred, or, in the event of a proposed Change Order, the
proposed date on which the implementation of such Change Order is to commence;

e The TIA shall show the current status of the Work using the most recent Project Schedule
Update prior to the initiation of the events in question. The time computation of all affected
activities shall be shown in the TIA along with a demonstration of steps used to mitigate
impacts;

» Each TIA shall include a fragmentary network (fragnet) demonstrating how Concessionaire
proposes to incorporate the impact into the most recent Project Schedule Update prior to
the initiation of the events in question. A fragnet is defined as the sequence of new
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activities and/or activity revisions, and logic relationships that are proposed to be added to
the existing schedule to demonstrate the influence of impacts to the schedule. The fragnet
is subject to the same requirements for activities including resource information for added
scope and assignment of activity codes and assignment to the appropriate WBS structure,
existing or amended. In the event of an alleged Relief Event or Force Majeure Event,
Concessionaire shall demonstrate the calculation of its durations based on quantities,
resource loading, and productivities for both the fragnet activities and the affected and
impacted activities. The fragnet shall identify the predecessors to the new activities and
demonstrate the impacts to successor activities. Concessionaire shall insert the fragnet
into the most recent Project Schedule Update prior to the initiation of the alleged Relief
Event or Force Majeure Event, run the schedule calculations, and submit the impacted
schedule as required by the Contract Documents. Concessionaire shall include a narrative
report describing the effects of new activities, resources and relationships to Contract
Document milestones and the applicable Revenue Service Date with each TIA;

Concessionaire shall submit the Time Impact Analysis for Review and Approval. The TIA shall
include an electronic file (in .XER file format) of the Project Schedule impact analysis.

Upon Approval Concessionaire shall incorporate the TIA into the next Baseline Schedule Update.
Any TIA related to a Change shall be incorporated into, and attached to the applicable Change
Order.

9.5 Summary of Submittals

Item | Section Submittal Action
1 9.1.1 Updated Initial Baseline Schedule Review and Approval
2 9.1.2 | Baseline Schedule Review and Approval
3 9.1.3 | Revisions to the Baseline Schedule Review and Approval
4 9.1.4 | Project Schedule Updates Review and Approval
5 9.1.5 | Project Recovery Schedules Review and Approval
6 94 Time Impact Analysis Review and Approval
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10 SUBMITTALS

This Section describes the Submittal process and review procedures for all Concessionaire
Submittals to Owner, Third Parties, and Utility Owners. In addition to the Design-Build Period, the
requirements of this Section shall apply to all design and construction activities during the O&M
Period.

10.1 General

The Owner and Concessionaire may modify and refine the Submittals, Submittal content, and
review process required by the Contract Documents to provide for further efficiencies by mutual
agreement, evidenced by a “no cost, no schedule change” Change Order.

The Owner, Concessionaire, and, under relevant Third Party Agreements or Utility Agreements, a
Third Party or a Utility Owner may modify and refine the Submittals, Submittal content, and review
process relating to the Agreement, the relevant Third Party Agreement or Utility Agreement, as
applicable, required by the Contract Documents to provide for further efficiencies by mutual
agreement, evidenced under the Agreement by a “no cost, no schedule change” Change Order,
and, if applicable, as documented in the relevant Project Execution Plan.

10.2 Submittal Content
10.2.1 Technical Content

Part 2A, Section 3.6 of the Technical Provisions describes the use of Preliminary, Intermediate,
and Final Submittal stages. Within the Technical Provisions, there are descriptions of what
information shall be included with each Submittal. The Concessionaire may propose that different
information be shifted into an earlier or later Submittal.

The Summary of Submittals table within sections of the Technical Provisions is for
Concessionaire’s convenience only, and does not supersede any requirements pertaining to
Submittals in the Contract Documents or imposed by the Third Parties, Utility Owners, or AHJ.
Concessionaire shall comply with all requirements pertaining to Submittals specified in the
Contract Documents.

The content of Submittals for Third Parties and Utilities shall be as required by the Third Party
Agreements, Utility Agreements, and the respective Project Execution Plans.

10.2.2 Submittal Certification

With each Submittal, Concessionaire shall certify in writing that the Submittal meets the
requirements of the Contract Documents and has been coordinated among all requirements of the
Contract Documents including at a minimum Design Work, Construction Work, and O&M Work

For Final Design submittals (except for test results) the certification shall include signature of the
Project Manager, and signatures recommending certification from authorized personnel of
Concessionaire including at a minimum:

» Concessionaire’s Designer;

» Concessionaire’s Quality Program;

+ Concessionaire’s builder;

« Concessionaire’s operations organization; and

e Concessionaire’s maintenance organization.
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For all other Submittals (including test results), the certification shall include the signature of the
Project Manager.

10.2.3 Quality Control Certification

Concessionaire shall control through the CQP a technical approval and certification system for
every Submittal to the Owner, Utility Owner, and Third Party. Each Submittal shall contain a
Quality Control certification.

10.2.4 Other Certifications

All Submittals shall contain any other certifications required by Codes and Standards, Law, Third
Party Agreements, Utility Agreements, and Project Execution Plans.

10.2.5 Submittal Format
All Submittals shall be in the English language using U.S. customary units.

All Submittals shall be made in .PDF format, except where files are required by the Contract
Documents, Third Party Agreements, Utility Agreements or Project Execution Plan to be delivered
in a specific software format.

All plans and drawings shall be submitted true to scale as full size drawings for standard size
paper.

A signed transmittal letter shall be included with each Submittal. The transmittal letter shall
indicate the date of the transmittal, the type, stage where applicable, review type, entities to
perform review, and review period for each entity.

In addition to the electronic copy of each Submittal, Concessionaire shall submit to Owner:

« two paper copies for Owner’s records. For drawings, one paper copy shall be full size and
one paper copy shall be half size. Paper drawing set submittals shall be screw bound.
Other paper submittals shall be comb, spiral or wire bound; and

» paper copies or other formats in sufficient copies as required by the Third Party
Agreement Requirements, Utility Agreements, or Project Execution Plans.

10.3 Submittal List

The Contract Documents specify the minimum required Submittals, types and content required by
the Owner. Concessionaire shall identify any additional Submittals required by Concessionaire’s
Project Management Plan, Third Party Agreements, Utility Agreements, and the Project Execution
Plans.

Concessionaire shall be responsible for identifying, scheduling and managing the Submittals
necessary to meet the Project requirements.

Owner, Third Parties, and Utility Owners will not be obligated to meet review periods in Part 2A,
Section 10.4.2 of the Technical Provisions and Article 5 of the Agreement for Submittals not in
accordance with the Submittal List.

Concessionaire shall keep and maintain a list of all anticipated Submittals to Owner, Third Parties
and Utility Owners. For each Submittal the list shall include:

*  Submittal title;
¢ document control number;

» a brief description of the Submittal
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« design stage per Part 2A, Section 3.6 of the Technical Provisions;
« the reviewing entity or entities (Owner, Third Parties, Utility Owners);

» the type of review for each reviewing entity per Part 2A, Section 10.4.4 of the Technical
Provisions;

« the review period for each reviewing entity per Part 2A, Section 10.4.2 of the Technical
Provisions and Section 5.1.3 of the Agreement;

* scheduled submission date;
¢ actual submission date;
« status of response(s) to the Submittal.

Concessionaire shall submit the Initial Submittal List for Review and Comment no more than 30
calendar days after Financial Close. The initial Submittal List shall be coordinated, to the extent
possible, with the Initial Project Execution Plans required by Part 2A, Section 19.3 of the
Technical Provisions.

Concessionaire shall submit the Final Submittal List for Review and Approval no later than 90
days after Financial Close.

Each month the Concessionaire shall submit an Updated Submittal List for Information in
coordination with the Progress Report. The Updates Submittal List shall include revised
scheduled submission dates, actual submission dates, and status of response(s) to the Submittal.

10.4 Submittal Process

The process described in this Part 2A, Section 10.4 of the Technical Provisions applies to all
Submittals to Owner, Third Parties, and Utility Owners.

10.4.1 Transmittal

Submittals shall be made electronically via the Owner’s project document control system. In the
case of sample or mock up Submittals, the electronic Submittal shall contain information
describing the location at which the sample or mock up Submittal can be examined.

Submittal will be returned to the Concessionaire without review if the requirements of Part 2A,
Section 10 of the Technical Provisions and Section 5.1.2 of the Agreement have not been met.

Upon receipt from Concessionaire, Owner will be responsible for transmitting Submittals to the
Third Parties and Utility Owners identified by Concessionaire as well as any other deemed
necessary by Owner.

10.4.2 Review Period

Submittal review period(s) for each Submittal shall be determined based on the requirements of
each entity (Owner, Third Party, and Utility Owner) performing review. If multiple entities are
performing review for a single Submittal, this may result in differing length review periods for each
entity, however all review periods during which the Owner is to provide review to the
Concessionaire under Section 5.1.3 of the Agreement for a single submittal shall commence at
the same time

The review periods shall be as specified in Section 5.1.3 of the Agreement.
Concessionaire may request expedited action as specified in Section 5.1.3.7 of the Agreement.

The Submittal review periods apply to initial Submittals and all resubmittals.
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Submittals received complete in the document control system before 16:00 Project local time are
considered received the same working day. Submittals received after 16:00 Project local time are
considered received the next working day. Review period shall commence on the working day
following receipt.

Review period shall end and response will be transmitted through the document control system by
16:00 Project local time.

10.4.3 Simultaneous Reviews

In accordance with Section 5.1.3.2 of the Agreement, Owner may extend the review period of
simultaneous Submittals a reasonable period of time under any one or more of the following
circumstances:

e Owner is in receipt of more than 20 simultaneous Submittals;

« Owner is in receipt of more than 5 simultaneous Submittals requiring review by a single
design discipline; and

For Third Party and Utility Owner reviews, simultaneous submittals shall be limited in accordance
with the relevant Third Party Agreement Requirements and Project Execution Plan.

10.4.4 Review Types

This Section describes the review types that Owner may perform. The Contract Documents
identify the type of review that Owner may perform for each Submittal.

The Third Party Agreement Requirements and Project Execution Plans identify the review types
that Third Parties and Utility Owners may perform for each Submittal.

When not otherwise specified in the Contract Documents, Third Party Agreement Requirements
or Project Execution Plans, the review type shall be Review and Approval unless otherwise
agreed to by Owner, Third Party or Utility Owner as applicable.

Under any review type, Owner, Third Parties, and Utility Owners may include and expressly
identify comments for which Concessionaire is not obligated to provide a response.

10.4.4.1 Review and Approval

Owner will return the Submittal in one of the following manners:

* "Reviewed and Approved." Concessionaire may proceed to implementation of the
Submittal or further development of the Design.

» "Reviewed and Approved with Comments." Subject to Section 10.4 of the Technical
Provisions, Concessionaire shall document all comments received and the corresponding
resolutions. Concessionaire shall incorporate comments into the next planned Submittal,
or resubmit if no future Submittals are required.

* "Reviewed with Comments, Resubmit." Subject to Section 10.4 of the Technical
Provisions, Concessionaire shall document all comments received and the corresponding
resolutions. Concessionaire shall amend the Submittal in accordance with the comment
resolutions and resubmit to Owner.

10.4.4.2 Review and Comment

Owner will return the Submittal in one of the following manners:
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« "Reviewed with No Comments." Concessionaire may proceed to implementation of the
Submittal or further development of the Design.

» "Reviewed with Comments, Resubmittal Not Required." Concessionaire shall be
responsible for documenting all comments received and the corresponding resolutions.
Concessionaire shall incorporate comments into the next planned Submittal or resubmit if
no future Submittals are required.

» "Reviewed with Comments, Resubmit." Concessionaire shall be responsible for
documenting all comments received and the corresponding resolutions. Concessionaire
shall amend the Submittal in accordance with the comment resolutions and resubmit.

10.4.4.3 Information

Owner will acknowledge receipt of the Submittal via the document control system. There shall be
no review period.

10.4.5 Submittal Response

Owner will provide Owner’s written response through Owner’s document control system in
accordance with the defined review types and review periods. Owner’s failure to provide review
within the specified review period is handled under Sections 5.1.4 or 5.1.5 of the Agreement, as
applicable.

Owner will provide Third Parties and Utility Owners written response through Owner’s document
control system in accordance with the defined review types and review periods as applicable to
the relevant Third Party and Utility Owner. If any Third Party or Utility Owner fails to provide
review within the specified review period, then the status of such Submittal shall be determined in
accordance with the relevant Third Party Agreement Requirements, requirements under Owner
Utility Agreements and relevant Project Execution Plans.

Owner will be responsible for coordinating the Submittal response with Third Parties and Utility
Owners including but not limited to monitoring the review process and undertaking appropriate
efforts to obtain timely responses from such Third Parties and Utility Owners. Concessionaire
shall provide support to Owner, Third Parties and Utility Owners as necessary to support Third
Party and Utility Owner reviews.

For submittals with multiple reviewing entities and differing review periods, Owner will provide
relevant responses at the conclusion of each review period.

10.5 Concessionaire’s Obligation to Coordinate

Concessionaire shall transmit to Owner any response or other correspondence received from
Third Party or Utility Owner with respect to Submittals.

Concessionaire shall identify and resolve any conflicting comments and work with all parties to
achieve resolution.

10.6 Amended Submittals

If Concessionaire determines that any Submittal previously provided to Owner, Third Party or
Utility Owner is required to be amended or is identified to be outdated, incomplete, contain errors,
or is no longer sufficient to cover Concessionaire’s Work, Concessionaire shall revise the
Submittal and submit for the same type of review as specified for the initial Submittal. The
resubmittal shall identify specific changes made since the previous Submittal.
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10.7 Summary of Submittals

Item Section Submittal Action
1 10.2 Initial Submittal List Review and Comment
2 10.2 Final Submittal List Review and Approval
3 10.2 Updated Submittal List - Monthly Information
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11 PROGRESS REPORTS

This Section identifies the Progress Reports that Concessionaire shall provide during the Design-
Build Period to document the progress of the Work. In addition to the Design-Build Period, the
requirements of this Section shall apply to all design and construction activities during the O&M
Period.

11.1 Not Used
11.2 Progress Report

Concessionaire shall submit a Progress Report for Information on a monthly basis. The Progress
Report shall summarize progress over the past month, including, at a minimum:

» list of Contractors, count of personnel, and equipment at Project Site;
¢ design and engineering progress;

e issues adversely impacting the progress of the work;

» systems certification activities;

» significant material deliveries;

* high and low temperatures, general weather conditions, rain or snow amounts, and severe
weather events;

e accidents;

* meetings and significant decisions;

» summary of special reports, and incident reports;
« stoppages and delays;

* summary of Concessionaire Quality Program activities including non-conforming design
and Construction Work and corrective actions;

* summary of ratings for incentive programs;
e summary of liquidated damages occurrences;
« orders and requests of Authorities Having Jurisdiction (AHJ);
e Change Orders received and implemented;
» services connected and disconnected; and
e equipment or system tests and startups.
11.3 Not Used
11.4 Material Location Report

Concessionaire shall submit a Material Location Report for Information on a monthly basis. The
report shall list major materials delivered to and stored at the Site. The list shall be cumulative,
showing materials previously reported plus items recently delivered. The list shall include a
statement of progress on and delivery dates for materials or items of equipment fabricated or
stored away from the Site. The report shall indicate the following categories for stored materials:

* material stored prior to previous report and remaining in storage;
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« material stored prior to previous report and since removed from storage; and
« material stored following previous report and remaining in storage.

11.5 Not Used

11.6 Occurrence Reports

Concessionaire shall submit an Occurrence Report for Information upon discovery of an
occurrence including at a minimum Emergency, criminal activity, accident, injury, fire,
infrastructure damage, safety and hazardous conditions, and negative public relations incidents.
Concessionaire shall provide an immediate verbal notification to the Owner and shall submit a
written report no later than 72 hours after discovery of the incident unless requested earlier by
Owner. The report shall be a form prepared by Concessionaire and shall include a detailed
description of the incident including name(s) of affected individual(s) and witnesses.

11.7 Special Reports

Concessionaire shall submit a Special Report for Information within one day after an event of an
unusual and significant nature occurring at the Site, whether or not related directly to the Project.
The report shall list the chain of events, persons participating, response by Concessionaire's
personnel, evaluation of results or effects, and similar pertinent information. Advise Owner in
advance when these events are known or predictable.

11.8 Summary of Submittals

Item Section Submittal Action
1 11.2 Progress Reports Information
2 114 Material Location Reports Information
3 11.6 Occurrence Reports Information
4 11.7 Special Reports Information
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12 PROJECT MEETINGS

The purpose of this Section is to describe the Project meeting process and required meetings
during the Term. In addition to the Design-Build Period, the requirements of this Section shall
apply to all design and construction activities during the O&M Period.

12.1 Purpose

Project meetings shall be held to enable orderly review with Owner during progress of the Work,
and to provide for systematic discussion of items and issues.

12.2 Decision Authority

Concessionaire’s personnel that attend and participate in Project meetings shall have all required
authority to commit Concessionaire to decisions agreed upon at the Project meeting.

12.3 General Procedures

To the maximum extent practicable, Project meetings shall be held at the Project Management
Office, Project Construction Management Office(s), or the MTA Transit Development & Delivery
Office.

Meeting calendar, notifications and invitations shall be managed electronically by Concessionaire
on a real-time basis.

Concessionaire shall provide agendas and meeting materials in advance of the meeting, lead and
facilitate meetings, and distribute meeting minutes to all attendees within 72 hours of the meeting
conclusion.

The meetings described in this Section do not represent all meetings necessary or required by the
Contract Documents. The Owner may, with reasonable notice, require additional Project meetings
at any time at no additional cost to the Owner.

12.4 Work Initiation Meetings
12.4.1 Project Work Initiation Meeting

Concessionaire shall hold the Project Work Initiation Meeting within 10 business days of Financial
Close. At a minimum, the Key Personnel shall attend the meeting.

The Project Work Initiation Meeting shall address, at a minimum, the following:
* Project Management Plan including Key Personnel and organizational chart;
* Project Schedule;
e Concessionaire’s approach to Design, Construction and O&M Work;
e Concessionaire’s approach to Maintenance of Traffic;
» Concessionaire’s approach to Third Party and Utility Owner coordination and approvals;
» Concessionaire’s approach to LRV and systems design and procurement;
» Concessionaire’s Project quality plans;
e Project ROW availability;
e Submittal procedures and document control and Record Documents;

» safety and emergency procedures;
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« DBE, EEO, Insurance, and other requirements;

e payment and financial controls; and

» other topics as deemed necessary by Concessionaire or Owner.
12.4.2 Design Initiation Meeting

Concessionaire shall hold the Design Initiation Meeting within 60 calendar days of Financial
Close. At a minimum, the Design Initiation Meeting shall address the following:

* Design management plan and organization chart;
» Concessionaire design work locations and logistics;
+ Concessionaire’s Submittals list, Reviews and schedule;
e Concessionaire’s Design Quality Control;
*  Owner plan for Review;
» Concessionaire’s plan for Third Party or Utility Owner approvals and permits; and
« other topics as deemed necessary by Concessionaire or Owner.
12.4.3 Construction Initiation Meeting

Concessionaire shall hold the Construction Initiation Meeting a minimum of 90 calendar days
before initiation of Construction. At a minimum, the Project Work Initiation Meeting shall address
the following:

e major construction and field activities;

» Construction management and organization chart;

» Concessionaire’s construction management plan;

« Concessionaire’s construction offices and logistics;

« Concessionaire’s schedule, staged construction plan and staging areas;
e Concessionaire’s construction Quality Control;

» Owner plan for Quality Assurance Oversight;

» Concessionaire’s plan to demarcate ROW,

+ Concessionaire’s CEPP;

e Concessionaire’s Safety Plan and Emergency Plans;
e Concessionaire’s Construction Security Plan;

» process for Record Documents; and

» payment and financial controls.

Concessionaire shall also hold Project Work Initiation Meeting with Third Parties and Utility
Owners in accordance with the Third Party Agreement Requirements and Owner Utility
Agreements.
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12.4.4 Quality Work Initiation Meeting

Concessionaire shall hold a Quality Initiation Meeting within 15 business days following the
Project Work Initiation Meeting. The meeting shall include discussion of all aspects of the Project
Quality Control Plan, with a focus on implementation of the required processes.

12.4.5 Safety & Security Work Initiation Meeting

Concessionaire shall hold a Safety and Security Initiation Meeting within 45 calendar days
following the Project Work Initiation Meeting and prior to commencing any Construction Work. The
meeting shall include discussion of all aspects of the Safety and Security requirements, with a
focus on implementation of the required processes and the CSHP.

12.4.6 Environmental Work Initiation Meeting

Concessionaire shall hold an Environmental Work Initiation Meeting within 15 business days
following the Project Work Initiation Meeting. The meeting shall include discussion of all aspects
of the Comprehensive Environmental Protection Program and processes required for design,
permitting and construction of the Project.

12.4.7 Schedule Work Initiation Meeting

Concessionaire shall hold a Schedule Work Initiation Meeting within 15 business days following
the Project Work Initiation Meeting. The meeting shall include discussion of the schedule
requirements for the Project.

12.5 Regular Meetings
12.5.1 Progress Meetings

Concessionaire shall hold monthly progress meetings, including, at a minimum, the Project
Manager, Project Design Manager, Project Construction Manager and Project Quality Manager,
and Owner. Monthly progress meetings shall be held one week after Submittal of the monthly
progress report. Discussion items shall include, as appropriate:

» Project Schedule, including progress for the past 30 days and 90-day look-ahead;
e quality update and issues;

» safety and security update and issues;

e Submittal and review process updates and issues;

* Project ROW availability updates and access issues;

e environmental reporting and issues;

» status of submitted and potential Change Orders, Relief Events, Force Majeure, Request
for Changes, Owner Change and Directive Letters; and

e any other issues.
12.5.2 Not Used
12.5.3 Payment Request Review Meeting

Concessionaire shall hold Payment Request Review Meetings to review each of Concessionaire’s
payment requests. The meeting shall be held no later than the week following the end of each
billing period. Concessionaire shall provide the following information at the end of the billing
period and prior to Payment Request Review Meetings:
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¢ pencil-copy invoice;

« pencil-copy review checklist to document distribution of invoiced amounts to appropriate
funding vehicles;

» updated Schedule of Values with updated values for current quantities or current
percentage and current amount Invoiced;

e Project Schedule Update Narrative; and

» documentation confirming the percentage of earned value of work completed during the
billing period;

12.6 Special Meetings

12.6.1 Change Order Meetings

As required, Concessionaire shall hold Change Order Meetings to discuss and resolve Change
Orders, Relief Events, Force Majeure, Request for Changes, Owner Change and Directive

Letters.

12.6.2 Functional Testing, Startup and Commissioning Meeting

Concessionaire shall hold a Functional Testing, Startup and Commissioning Meeting three
months prior to the start of function testing. The meeting agenda shall include, at a minimum:

* detailed testing and commissioning plans and schedules;

* requirements and schedules for training of staff;

e requirements and schedules for O&M data;

¢ coordination and shutdown requirements;

» on-site witness testing by approval/regulatory agencies;

» protocol for certifications;

¢ sampling and analytical requirements and responsibilities; and

e SCADA integration and control.

12.7 Summary of Submittals

Item No. Section No. Submittal Action
1 12.3 Project Meeting Schedule Information
2 12.3 Meeting Agenda. Material and Minutes Information
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13 PUBLIC INFORMATION AND COMMUNICATIONS

This Section describes the responsibilities for public information and communications during the
Term. In addition to the Design-Build Period, the requirements of this Section shall apply to all
design and construction activities during the O&M Period.

13.1 General

Owner and Concessionaire are responsible for maintaining an open dialogue with the Users,
businesses, communities, local groups and organizations, emergency responders, Third Parties,
and Utility Owners surrounding the Project during the D&C Work with the objective of building a
long-term relationship between Concessionaire and communities based on trust and respect.

All public information and communications materials, including the website, shall meet ADA
requirements. All public information and communications materials shall be provided in both
English and Spanish.

Concessionaire shall obtain permission from trademark owner for all uses of all trademarks,
including SmartTrip® and CharmCard®.

13.2 Owner Responsibilities
13.2.1 General Owner Responsibilities

Owner will retain leadership of the Public Information and Communications Program from
Financial Close to Final Completion. Owner’s program activities will be designed to build upon
previous communications and acknowledge the progression of the D&C Work. Owner will:

* lead preparation of the communication and public outreach plan;

e manage community outreach and public outreach using community outreach staff liaisons
assigned to specific areas in the Corridor;

» serve as official spokesperson for the Project except for notifications regarding
Construction Work, including road closures and detours;

« establish media protocols jointly with Concessionaire to provide clarity of responsibility for
media comment on specific Project activities;

« print and distribute Project newsletters and press releases using content provided by the
Concessionaire;

« develop and perform Project marketing activities, including development of a marketing
outreach plan;

» develop and maintain the Project website and social media using content provided by the
Concessionaire; and

» perform Quality Assurance of any information and communication activities performed by
Concessionaire.

13.2.2 Communication and Public Outreach Plan

Owner will prepare the communication and public outreach plan with input from Concessionaire.
The plan will:

» provide a framework for communication with the pubilic;

» engage the community and local stakeholders during the D&C Work affording them the
opportunity to provide input;
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o this engagement will include the use of neighborhood work groups as the primary
forum for community engagement. Owner will hold regular neighborhood work
group meetings as needed with the support and participation of the
Concessionaire.

facilitate a strong and enduring relationship with the public, the communities, businesses,
third parties and other stakeholders within the Project catchment area during the Term;

maximize public awareness of the benefits of the Project;
educate the User on the use of the Project;
take into account the Concessionaire’s planned Work; and

address the change in Concessionaire and Owner responsibilities for public information
and communication when the Project enters the O&M Period.

13.3 Concessionaire Responsibilities

13.3.1 General Concessionaire Responsibilities

Concessionaire shall provide daily, on-going support to Owner in the implementation of the
communication and public outreach plan from Financial Close to Final Completion. Such support
may require work hours and work days to vary depending on Project requirements.

Concessionaire shall:

provide a dedicated Concessionaire’s spokesperson for the Project who will also serve as
the Public Involvement Coordinator for Concessionaire’s public information and
communications tasks;

inform local media and the public of scheduled Construction Work and its impacts
including traffic congestion, road closures and detours;

prepare responses for media inquiries in accordance with the communication and public
outreach plan and provide support to Owner in responding to media inquires;

provide a 24/7 construction hotline with information in English and Spanish;

identify community liaisons to partner with Owner’s community liaisons in providing daily
coordination and communication with Users, stakeholders, businesses, and other
interested parties regarding the Project. At least one community liaison fluent in Spanish
shall be available at all times;

provide formatted content for monthly Project newsletters ready for Owner Review and
Approval and subsequent printing and distribution by Owner;

support Owner’s outreach and marketing activities by providing necessary materials and
information for use in outreach efforts; such materials will include a graphical Project
overview, plan of Work for the coming month, overall Project Schedule (on a quarterly
basis), and updated Project photos;

provide daily content for the Project website and social media developed and maintained
by Owner;

provide high-resolution construction progress photographs in electronic format at least
monthly or at any time that a new significant activity commences. Monthly submissions
shall include, at a minimum, ten new progress photos. In addition, Concessionaire shall
facilitate requests and make arrangements for Owner to take additional photos on an as-
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requested basis. Distinct from progress documentation photos, the purpose of photos is to
facilitate public information via Project website(s), newsletters, and other such materials;

» developing, printing, and executing public notifications in accordance with Part 2A, Section
13.4 of the Technical Provisions;

e prioritizing community needs and concerns and ensuring they are effectively integrated
into engineering and construction planning and execution as required; and

» participate in Owner-organized public forums, providing outreach and technical staff as
necessary.

13.3.2 Innovative Outreach Strategies

Concessionaire shall develop and coordinate outreach approaches to adjacent communities and
business. Such strategies may include but are not limited to vouchers for car washes because of
significant construction dust or vouchers for hotels stays for local residents who experience
extreme impacts from night construction.

13.3.3 Education Programs

Concessionaire shall develop a Public Education Program addressing the service, fare policy and
operations, hours of service and emergency response features and systems. The program shall
contain an LRT Safety Education component with particular emphasis on children and students.
Concessionaire shall submit the Public Education Program for Review and Approval.
Concessionaire shall support the Public Education Program implementation.

13.3.4 Business Outreach

Concessionaire shall seek to limit and mitigate business impacts during Construction Work of the
Project. In development of content for the Project Website, Project Newsletters and other activities
specified by the public outreach and communications plan, Concessionaire shall include
construction impact information specific to businesses and promotion of local businesses.
Concessionaire shall also provide signage regarding access and parking changes, and address
reduced visibility of businesses by providing ‘Open for Business’ signage or similar efforts.

13.3.5 Communication Materials

All communications materials for consumption by the public, including at a minimum those
required by this Section, shall be fully developed and quality reviewed by the Concessionaire.
Concessionaire shall submit Communications Materials for Review and Approval no less than five
business days prior to their use. Where such material is in response to an incident or emergency,
Concessionaire shall coordinate with Owner to enable Owner to Review and Approve the
communication in the time available.

Concessionaire shall not use Owner or Maryland logos, images and brands on any
communication without the prior written approval of Owner.

13.4 Public Notifications

Concessionaire shall perform public notifications as required by the community and public
outreach plan, for those activities shown in Exhibit 13.1, and for other activities identified as
necessary by the Concessionaire and Owner.

As appropriate for the situation, public notifications include, but are not limited to email
notifications, phone calls, personal visits, dynamic message signs, static signs, flyer postings and
door-to-door delivery of written notices or door hangers.

MDOT/MTA Request For Proposals
Technical Provisions

Purple Line Project Page 2-85 Part 2A, Design Build Requirements
Execution Version



Concessionaire shall also notify Third Parties and Utility Owners as required for these entities to
implement their own notification processes.

Concessionaire shall submit Public Notifications for Review and Approval. After Approval,
Concessionaire shall print public notifications. Owner and Concessionaire shall work jointly to
distribute.

Exhibit 13.1 Notifications

Notice Requirement

Depending on the scope and duration of the closure, written
notices shall be posted in advance of planned Closures at
intermediate intersections/junctions with United States (U.S.),
State, or local highways and roads in accordance with the TMP.

Lane Closure

Written notice to appropriate parties at least 72 hours, or greater
if required by the Utility Owner, in advance of shut-off and, as
applicable, diversions.

Critical Utility Shut-
off/Diversion

Written notification of Utility shutdown or diversion for
businesses and commercial property at least 72 hours, or
greater if required by Utility Owner, in advance of shutdown.

Business/Commercial
Utility Shutdown

Written notification of Utility shutdown or diversion for residential

Residential Utility property 72 hours, or greater if required by Utility Owner, in

Shutdown advance of shut-down.
Road and Driveway Written notice and personal contact a maximum of 60 days but
Closures not less than 30 days in advance of closures.

Written notification of commencement of work in an area a
Commencement of Work | maximum of 60 days but not less than 30 days in advance of
the operation or activity.

Written notification of any work scheduled between 7:00 p.m.
Evening/Night Work and 7:00 a.m. at least 48 hours in advance of the operation or
activity.

Written notification of any work scheduled between 12 midnight
Weekend Work on Friday to 7 a.m. on Monday at least 72 hours in advance of
the operation or activity.

Written notification of any blasting or pile driving work scheduled

Blasting or Pile Driving at least 72 hours in advance of the operation or activity.
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13.4.1 Public Notification Incentive

Concessionaire shall report all public notification that did not occur in accordance with Exhibit
13.1, whether identified by Concessionaire or Owner, as part of the monthly progress report.
Concessionaire shall rate the performance for public notifications on a monthly basis in
accordance with the following:

Rating A. Up to zero missed public notifications in a calendar month;

Rating B. One missed public notification in a calendar month. All public notification
requirements complied with within two hours of discovery;

Rating C. 2 to 3 missed public notifications in a calendar month. All public notification
requirements complied with within two hours of discovery;

Rating D. 3 to 5 missed public notifications in a calendar month. All public notification
requirements complied within two hours of discovery; and

Rating F. 6 or more missed public notifications in a calendar month or any instance(s) of
failing to resolve a missed public notification within two hours of discovery in a calendar
month.

Ratings shall only be made after commencement of Construction Work.

13.5 Project Identification Signage

Concessionaire shall provide, erect, and maintain Project Identification Signs placed at:

the western and eastern terminus of the Project;

the following intersections of the Project with US or State highways: MD 185; MD 29; MD
320 (at Arliss Road); MD 320 (at MD 193); at MD 650; MD 212; at MD 193 and Adelphi
Rd; at US 1; at MD 201 and MD 410; at MD 295;and at MD 450;

Concessionaire's main office and all field offices; and

up to 10 additional locations as designated by Owner.

The signs shall meet FTA project signage requirements and shall include the name of the Project,
Project hotline number, Project website address and Project logo. Concessionaire shall submit a
sample Project Identification Sign for Review and Comment. Concessionaire shall install signs
within one week of commencing Construction Work.

13.6 Project Tours

From time to time, representatives of peer transit agencies, community-based organizations,
elected officials, and others may wish to tour the Site. Concessionaire shall accommodate Project
tours bearing in mind both the need for positive community engagement and the safe and timely
prosecution of the Work.
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13.7 Summary of Submittals

Item Section Submittal Action
1 13.3.3 Public Education Program Review and Approval
2 13.3.5 Communications Material Review and Approval
3 13.4 Public Notifications Review and Approval
4 13.5 Project Identification Sign Review and Approval
MDOT/MTA Request For Proposals
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14 CONCESSIONAIRE’S QUALITY PROGRAM

This Section defines the responsibilities of Concessionaire in the management of quality in all
phases of the Work during the Term, including the activities of Contractors and Suppliers. In
addition to the Design-Build Period, the requirements of this Section shall apply to all design and
construction activities during the O&M Period.

14.1 CONCESSIONAIRE’S QUALITY PROGRAM (CQP) REQUIREMENTS

Concessionaire shall implement and maintain an effective quality program to manage, control,
document, and ensure that the Work complies with the requirements of the Contract Documents.
Concessionaire shall submit Concessionaire’s Quality Program for Review and Approval within 30
calendar days after Financial Close. CQP shall be approved before commencement of
Construction Work.

The CQP shall contain all processes and procedures necessary to ensure complete quality
assurance and quality control for all major activity categories: design; materials; equipment;
testing; construction; start-up; coordination; workmanship; fabrication; operations; maintenance;
and, document control for both on-Site and off-Site Work by Concessionaire (including
Contractors, Suppliers, laboratories and consultants). Separate volumes addressing Design,
Construction and Operations/Maintenance shall be produced which shall comprise the CQP. This
Technical Provision addresses the Design and Construction volume of the CQP; Part 3 of the
Technical Provisions contains the requirements for the Operations/Maintenance volumes of the
CQP.

The processes and procedures established in the CQP shall be ISO 9001:2008-compliant.

The CQP shall address, at a minimum, the 15 elements identified in the FTA-PA-27-5194-12.1,
The FTA Quality Management System Guidelines. The CQP shall include an organization chart
showing names, titles, responsibilities, authority, and the interrelationship between those involved
in managing and directing the Quality Program. Concessionaire’s Quality Program Manager
(QPM) shall be responsible for overseeing the overall quality program and the preparation,
implementation and update of the CQP for Concessionaire, including management, design and
construction. The CQP shall establish a “quality program team” which shall be distinct and
separate from the design and construction production organization. The quality program team
shall report directly to the QPM.

As work progresses, Concessionaire shall update the CQP to reflect current conditions.
Concessionaire and/or the Owner may identify the need for revisions to the CQP. Concessionaire
shall submit any revisions or updates to the CQP for Review and Approval within 30 calendar
days after the identification of the need for a revision. In addition, Concessionaire shall submit its
CQP for Review and Approval on or immediately prior to the anniversary of the initial submittal of
the CQP. Concessionaire shall submit a conformed CQP with revisions highlighted. Revisions to
the CQP shall be approved by the QPM prior to Submittal for approval to the Owner.

The following subsections are all elements of the CQP and should be specifically addressed
therein.

14.1.1 Management Responsibility

Concessionaire shall define and document a quality policy that includes objectives for each
specific project and shall communicate, implement, and maintain that policy at all levels of its
organization. Concessionaire shall have a published statement of its commitment to quality and
the organization's quality objectives. It shall explain the Concessionaire’s commitment to quality
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relative to the Project, shall be made known to all staff, and shall be included in the CQP. The
policy statement within the CQP shall be signed by the Project Manager.

14.1.2 Documented Quality Management System (QMS)

Concessionaire shall establish and maintain a documented QMS to ensure Project quality
objectives are satisfied. The QMS requirements shall extend to Concessionaire’s entire
organization.

The QMS shall either contain or reference the procedures and documentation critical to quality
and shall define policies, goals and objectives of the organization and organizational interfaces.
Concessionaire shall prepare documented procedures consistent with the requirements of the
Contract Documents and the Concessionaire’s stated quality policy. These procedures may
include both standard procedures and those developed specifically for use on this Project.

The procedures shall define the interface between the quality organization and the design and
construction groups of Concessionaire and shall be written with the intent of gaining employee
understanding of the system.

The procedures and instructions shall contain a statement of their purpose and scope, and shall
contain any references to appropriate codes, standards, or specifications. In developing the
quality procedures and instructions, consideration shall be given to identifying and acquiring any
inspection equipment, skills, or special quality processes needed to ensure quality performance.
Where new techniques are being proposed for construction or manufacturing, adequate time shall
be allowed to develop appropriate quality procedures and instruction for the new techniques and
to train the personnel who will be using these new techniques. The procedures and instructions
shall contain formats for the quality records needed to ensure that the procedures and instructions
are followed and documentation requirements are understood.

14.1.3 Design Control

It shall be Concessionaire’s sole responsibility to provide Design Documents in accordance with
the Contract Documents and Concessionaire’s Design Quality Plan (CDQP). Review of
Concessionaire’s Design Documents by the MTA shall not relieve Concessionaire of the
responsibility to meet all requirements of the Contract Documents.

During the development of Concessionaire’s design criteria and CDQP, the designer shall insert
quality control provisions and references to the Project’'s CQP. Furthermore, Concessionaire shall
establish and maintain procedures in the CQP to control and verify the design of the Project in
order to ensure that the design criteria, other specified requirements, and requirements of the
applicable Governmental Entities, Third Parties, and Utilities are met. Design Control includes
ensuring that the design requirements are understood, planning and scheduling the design
interfaces and the design verification activities, executing the design verification activities, and
controlling design changes through Project completion.

Design control shall be applied to computer programs, design tables and all other products that
provide analytical results which are used to develop or check designs.

Concessionaire shall establish and include in the CDQP procedures on how design changes are
to be initiated, reviewed, approved, implemented and recorded in accordance with the Technical
Provisions in order to control configuration management, and shall include the identification of
persons authorized to approve design changes. An approved CDQP is required before submittal
of any Design Documents can be made.
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14.1.4 Document Control

Procedures for control of Project documents shall be established and maintained. The document
control measures shall ensure that all relevant documents are current and readily available.
Electronic document distribution and management shall be managed in the same manner as hard
copy distribution and management.

The Project documents shall include, at a minimum: contracts, plans, specifications, permits,
master drawing lists or equivalent documents, critical procedures and work instructions, quality
system manuals, Quality plans and data (e.g., computer databases, computer files).

Concessionaire shall establish and maintain documented procedures to control the Project
documents and implement procedures to ensure that the Work is fit for its intended functions and
uses. Use of a master list or equivalent document control procedure identifying the current
revision status of Project documents shall be established and be readily available to preclude the
use of invalid and/or obsolete documents.

Concessionaire shall establish and maintain documented procedures to control the process for
Project document review, resolution of comments and establishment of approval authority.

This control shall ensure that:

» pertinent issues of appropriate Project documents are available at all locations where
operations essential to the effective functioning of the quality system are performed; and

e invalid and/or obsolete Project documents are promptly protected against unintended use.

Changes to Project documents and data shall be reviewed and approved by the same internal
authority that performed the original review and approval, unless specifically designated
otherwise. If this is not possible then the designated approval authority shall have adequate
background and experience upon which to base the decision. The designated
functions/organizations shall have access to relevant project documents upon which to base their
review and approval.

14.1.5 Purchasing

Concessionaire shall ensure that purchased services or products conform to Concessionaire’s
specified requirements. Concessionaire shall require suppliers to have quality programs
consistent with Concessionaire’s use of such products of service in the Work meeting the
requirements of the Technical Provisions.

Procurement shall be controlled through processes established in the CQP covering such
activities as procurement document control, supplier/sub-supplier selection/qualification, supplier
quality survey, pre-award quality surveys, supplier quality approval, source/vendor surveillance,
source/vendor inspection, release for shipment, and receiving inspection.

14.1.5.1 Not Used
14.1.5.2 Control of Owner Supplied Items

Concessionaire shall establish and maintain documented procedures for the control of verification,
storage and maintenance of Owner-supplied items provided for incorporation into the Project or
for related activities. When such items are encountered, documented procedures shall be
submitted as part of the CQP which detail the receipt/acceptance, storage, maintenance and
preservation of these items.
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14.1.6 Product Identification and Traceability

Measures shall be established and maintained for identifying and controlling items of production
(batch, materials, parts, and components) to prevent the use of incorrect or defective items and to
ensure that only correct and acceptable items are used or installed. Concessionaire shall
establish and maintain documented procedures for identifying product from receipt and during all
stages of production, delivery and installation for all products incorporated as part of the Purple
Line System.

The filing and retrieval of operating manuals, certificates of compliance and/or analysis, inspection
status and nonconforming product shall be traceable to the items. Records shall be kept that
identify the installed location of the product.

14.1.7 Process Control

Concessionaire shall identify and plan the production and installation processes that directly affect
quality and shall ensure these processes are performed under controlled conditions. Special
processes, including at a minimum welding, nondestructive testing, and heat treatment, the
results of which cannot be directly verified by subsequent inspection and testing of the product,
shall be continuously monitored to ensure the quality of the final product. Concessionaire shall
also ensure that any activities related to the requirements are monitored and controlled by
identifying any relevant provisions of the Contract Documents and determining a method to verify
that they are met.

Documentation of the processes may be in the form of a narrative, flow chart or control points.
14.1.8 Inspection and Testing

Inspection and testing procedures shall be planned and executed as necessary to verify quality.
Procedures shall be specified, implemented, with the results documented for receiving incoming
products for final inspection, verification and testing. Testing shall be included, in the CQP,
including references to required certifications, testing procedures, frequency and location,
requirements for witnessing of tests, and where factory inspection and/or testing is recommended
prior to shipping.

Concessionaire shall be responsible to perform all quality control and quality assurance related
inspection and testing under the Contract Documents. The required certifications, inspections and
testing, and the records to be established shall be detailed in the CQP.

14.1.9 Inspection, Measuring, and Test Equipment

Inspection, measuring, and test equipment (including test software) necessary to carry out
inspection and testing shall be identified, controlled, calibrated, and maintained in order to
demonstrate the conformance of work to the specified requirements. Provisions shall be made for
recalibration of such equipment in a timely manner and these provisions shall be documented in
the CQP. Concessionaire shall provide a Schedule of Testing Equipment as part of the CQP
identifying all equipment that needs periodic and regularly scheduled recalibration including date
of initial calibration, schedule for recalibrations, and current calibration status. This schedule shall
be audited by Concessionaire’s Quality Assurance personnel on an appropriate frequency.

Concessionaire’s testing equipment shall be calibrated prior to its use on the Project. Inspection,
measuring, and test equipment shall be used in a manner that ensures that the measurement
uncertainty is known and is consistent with the required measurement capability. Records of
calibrations shall be maintained as a Quality Record.
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14.1.10 Inspection and Test Status

A means shall be provided as part of the CQP for identifying the inspection and test status of work
during production and installation. The purpose of this is to ensure that only work that has passed
the CQP-required inspections and tests are accepted.

The inspection and test status shall be identified by suitable means, which indicate the
conformance or nonconformance of the work with regard to the inspections and tests performed.
The identification of inspection and test status shall be maintained, as defined in the CQP,
throughout production, installation, and servicing to ensure that all work has passed the required
inspections and tests.

14.1.11 Nonconformance

Procedures shall be established and maintained as part of the CQP to ensure that Nonconforming
Work is not inadvertently used, installed or allowed to remain in place. Nonconforming Work shall
be identified, documented, and evaluated to determine appropriate disposition.

14.1.12 Corrective Action

Corrective action procedures shall be established, documented, and maintained as part of the
CQP. These include procedures for investigation of the root cause of nonconforming work and the
corrective action needed to correct the nonconformance, prevent recurrence, and procedures for
analysis to detect and eliminate potential causes of nonconforming work. Concessionaire’s QA
personnel shall verify that the corrective action has been accomplished to the satisfaction of the
Owner. Concessionaire shall also determine preventive action to eliminate the causes of potential
nonconformances in order to prevent their occurrence. This also includes implementing and
recording changes in procedures resulting from preventive action, corrective action, and continual
improvement initiatives.

14.1.13 Quality Records

Procedures shall be established and maintained as part of the CQP by Concessionaire for Quality
Records, both hard copy and electronic. These procedures shall identify which records shall be
kept, responsibility for production and collection, and responsibility for indexing, filing, storage,
maintenance, and disposition of Quality Records.

Quality Records shall be maintained to demonstrate conformance to specified requirements and
the effective operation of the quality system. Concessionaire shall provide records necessary to
provide objective evidence of contract review, procedure compliance, design review (when
applicable), training, and completion and acceptance of inspection and testing, and to provide
traceability of equipment or items to document.

All Quality Records shall be legible and shall be stored and retained in such a way that they are
readily retrievable in facilities that provide a suitable environment to prevent damage or
deterioration and to prevent loss. .

Quality Records shall be made available to the Owner in accordance with the requirements of the
Contract Documents. Retention periods and the storage medium of such records shall be
established in accordance with the requirements of the Contract Documents.

14.1.14 Quality Audits

A Quality Audit program shall be established by Concessionaire and documented in the CQP to
ensure that the elements of the QMS are functioning as intended. Concessionaire shall establish
and maintain documented procedures for planning and implementing a comprehensive program
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of scheduled and unscheduled Quality Audits to verify whether quality activities and related
results comply with planned outcomes and to determine the effectiveness of the quality system.

Quality Audits shall be conducted on a planned and scheduled basis, consistent with the
importance of the activities being performed, no less frequently than every 12 months. Quality
Audits shall be initiated early enough in the life of the activity to assure effective Quality Control
during all phases. The Quality Audits shall include Project management, testing, and technical
work activities.

Format and content of Concessionaire’s Quality Audit checklists, audit finding reports, and audit
schedule shall be reviewed by Owner. A quarterly report shall be provided to Owner for
Information.

The results of the Quality Audits shall be recorded and brought to the attention of the personnel
having responsibility in the area audited. The management personnel responsible for the area
shall take timely corrective action on deficiencies found during the Quality Audit.

The personnel conducting a Quality Audit shall be independent of those having direct
responsibility for the activity being audited. Auditor qualifications shall be established and
documented by Concessionaire, with qualification records maintained as quality records.

Records of audits shall be maintained by Concessionaire. Concessionaire must make available all
quality records such that the Owner can conduct an audit of Concessionaire’s quality practices
and adherence to the CQP.

14.1.15 Training

Concessionaire shall establish and maintain procedures as part of the CQP for identifying the
training needs of and provide for the training of all personnel performing activities affecting quality
on the CQP and on the project’s quality assurance and quality control strategies. The CQP shall
also detail criteria for determining which aspects of the Work affect quality.

Personnel performing specific assigned tasks shall be certified on the basis of appropriate
education, training and/or experience, as required. Appropriate records of training and
certifications shall be maintained.

Concessionaire shall establish documented procedures and records to ensure that the tasks are
performed only by qualified persons. These shall be developed through training and/or the
recorded accumulation of experience, with systematic reviews of their competence at determined
levels, and before any deployment of new roles. Training shall focus on improving competency
and skill for those performing activities that impact quality.

14.2 GENERAL REQUIREMENTS FOR CONCESSIONAIRE’S DESIGN QUALITY
PLAN (CDQP)

Concessionaire shall submit Concessionaire’s Design Quality Plan for Review and Approval. No
design shall commence until the CDQP is approved.

14.2.1 Design Documentation
14.2.1.1 Progress Tracking

Concessionaire shall include engineering and design progress and changes in its Project
Schedule, including work on any design changes.
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14.2.1.2 Monthly CDQP Report

The Design QA Manager shall submit a monthly CDQP Report for Information at the same time
as the monthly Progress Report that includes the following:

e summary of reviews conducted;

* Nonconforming Work and current status and/or disposition (based on design
nonconformance log); and

» List of design Submittals(s) from Concessionaire and status.
14.2.1.3 CDQP Final Design Report

Upon completion of the final design for each design package (as determined by Concessionaire),
the Design QA Manager shall notify Concessionaire, with a copy to the Owner, of any outstanding
monitoring report issues or unresolved review comments in the CDQP Final Design Report. The
CDQP Final Design Report shall be submitted with the relevant Final Design Submittal.

14.2.1.4 Quantity Estimates

To facilitate the determination of QAO sampling and testing requirements, Concessionaire shall
provide quantity estimates for the Work. The quantity estimates shall be in units that facilitate
sampling and testing, i.e. United States customary units unless otherwise specified by Owner.
Concessionaire shall submit Quantity Estimates for Information 15 business days prior to
commencement of the construction activity.

14.2.1.5 CADD Standards

CADD formatting for Design and As-Built Plans shall conform to the MTA Drawing and CADD
Standards, except where required otherwise by the Third Party Agreement Requirements or
Owner Utility Agreements.

14.2.2 Quality Records

The Design QA Manager shall prepare and submit monitoring reports to the Owner of all design
issues and review comments resulting from the scheduled and additional checks and reviews.

Concessionaire shall maintain an auditable record of all CDQP procedures, reviews and checks.
An independent auditor shall be able to determine and verify by reviewing documentation if all
procedures included in the CDQP have been followed.

Concessionaire shall develop, implement, and maintain a log of design Nonconformance Reports
and/or notices indicating the dates issued, the reasons for the nonconformance, the status of the
item, and ultimately the manner of resolution and the date of resolution.

14.2.3 Design Quality Assurance Manager

Concessionaire shall provide a Design QA Manager. Concessionaire’s Design QA Manager shall
assess and evaluate Concessionaire’s design QC activities in order to certify to the QPM and to
the Owner that the design QC activities comply with the CDQP and Contract Requirements.

Concessionaire shall ensure that the Design QA Manager carries out all of their duties expressed
and implied in the Contract Documents.

The Design QA Manager shall have QA responsibilities related to the following:

e design of permanent and major temporary elements;
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e changes in design of permanent elements; and

* As-Built Plans.
The Design QA Manager shall also perform the following activities:

* identify and report non-conformities/noncompliance;

e track, monitor, and report on status of outstanding Design Nonconformance Reports;

» supply DQCP Monthly Report; and

» submit specified certificates (permanent elements and major temporary elements).
14.2.3.1 Checking by the Lead Design Firm

The requirement that Concessionaire engage and use a Design QA Manager shall not relieve the
Lead Design Firm from responsibility for all the checks and reviews of the work that is actually
being designed. Documentation of the checking by the Lead Design Firm must be maintained as
Quality Records as discussed in Part 2A, Section 14.2.2 of the Technical Provisions.

14.2.4 Staffing Levels

The actual size of the field/site quality staff shall reflect the complexity, needs, shifts, and
composition of QC and QA activities consistent with work in progress.

Concessionaire’s quality staff shall consist of experienced staff in sufficient numbers to
adequately perform the duties required by the CDQP. The CQP shall include a training procedure
for the quality staff that clearly defines the education, previous experience and training
requirements for this Project. The training procedure shall include the evaluation of each
candidate’s knowledge of the CQP, including the CDQP. All staff shall be evaluated for
conformance to the training requirements and shall be confirmed as meeting the requirements of
the training program by the QPM. The quality staff shall be independent organizationally from
those responsible for performing the Work to ensure that the quality staff are not involved in the
review of work that they perform.

The CDQP shall identify administrative and clerical support for the maintenance and management
of records and documents pertinent to Concessionaire’s quality activities. Concessionaire’s quality
staffing schedule shall be updated as necessary throughout Design Work to reflect staffing
requirements to perform the work set forth in the CDQP.

14.3 GENERAL REQUIREMENTS FOR CONCESSIONAIRE’S CONSTRUCTION
QUALITY PLAN (CCQP)

14.3.1 General

Concessionaire shall submit Concessionaire’s Construction Quality Plan (CCQP) for Review and
Approval. No construction shall commence until CCQP is approved. The Owner, in its Quality
Assurance Oversight (QAQO) role will conduct verification oversight inspections, audits, sampling
and testing, and Independent Assurance.

The CCQP shall certify that procurement, shipping, handling, fabrication, installation, cleaning,
inspection, construction, testing, storage, examination, repair, maintenance, and required
modifications of all materials, equipment, and elements of the work will comply with the
requirements of the Contract Documents and that all materials incorporated in the work and all
equipment and all elements of the work will perform satisfactorily for the purpose intended.
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Concessionaire shall submit Planned Construction Activity Reports bi-weekly for Information. The
planned construction activities shall include all planned construction activities, including
fabrication, for the previous two weeks and the following four weeks. The first two weeks of look
ahead will be detailed and the second two weeks may be more general. For activities occurring a
distance greater than 100 miles from the Project area, such as fabrication, Concessionaire shall
give the Owner at least 21 calendar days of notice of planned Work.

14.3.2 Concessionaire’s Construction Quality Organization

14.3.2.1 Construction Quality Organization

Concessionaire shall establish a construction-quality organization to oversee, manage, certify,
and perform construction quality activities. Quality staff shall be responsible for management and
scheduling all quality inspection, sampling, and testing of all items of Construction Work.

14.3.2.2 Construction QC Manager (CQCM)

Concessionaire shall assign an on-site CQCM, who shall report to the QPM.

Concessionaire’s CQCM shall be responsible for overall management and supervision of
Concessionaire’s construction QC staff.

Concessionaire’s CQCM shall be responsible for coordinating the schedules of Concessionaire’s
Construction QC inspectors, testers and samplers with Concessionaire’s construction activities.

14.3.2.3 Staffing Levels

The actual size of the field/site staff shall reflect the complexity, needs, shifts, and composition of
Quality activities consistent with Work in progress.

Concessionaire’s quality staff shall consist of experienced; Quality Control Inspectors, Quality
Control (QC) Engineers, Quality Assurance (QA) Engineers, QA Auditors and others in sufficient
numbers to adequately perform the duties required by the CCQP. Concessionaire’s quality
personnel shall report to the CQCM. The CQP shall include a training procedure for the quality
staff that clearly defines the education, previous experience and training requirements for this
Project. The training procedure shall include the evaluation of each candidate’s knowledge of the
CQP, including the CCQP. All staff shall be evaluated for conformance to the training
requirements and shall be certified to perform the necessary quality activities. The quality staff
shall be independent from those responsible for performing the work.

The CCQP shall identify administrative and clerical support for the maintenance and management
of records and documents pertinent to Concessionaire’s quality activities. Concessionaire’s quality
staffing schedule shall be updated as necessary throughout Construction Work to reflect staffing
requirements to perform the work set forth in the CCQP.

14.3.2.4 Laboratories and Testing

Laboratory testing shall be conducted by laboratories, retained by Concessionaire, that comply
with the requirements for FTA certification for applicable tests. Laboratories shall be accredited by
the AASHTO Material Reference Laboratory, the Concrete Cement Reference Laboratory, the
National Precast Concrete Association for precasters, the Prestressed Concrete Institute,
American Association for Laboratory Accreditation, and/or the National Voluntary Laboratory
Accreditation Program as appropriate, and approved by the Owner, for the work to be
constructed.
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Compliant satellite locations (field laboratories) of these laboratories conforming to the
specifications described in this Section 14.3.2.4 may be used. The equipment in the satellite
laboratories shall be certified at the start of work and annually thereafter, and subject to Owner
audit. Certification shall be performed by an independent accredited laboratory inspector.

The laboratory shall have written policies and procedures to assure portable and satellite
laboratories performing testing activities on the Project are capable of providing testing services in
compliance with the test methods described by the laboratories listed in the first paragraph of this
Section 14.3.2.4. The policy and procedures shall address inspection and calibration of testing
equipment as well as a correlation-testing program between the accredited laboratory and
portable or satellite facilities.

The Owner reserves the right to verify laboratory testing procedures and techniques and to check
testing equipment for compliance with specified standards.

The Owner also reserves the right to witness any testing and to verify compliance of the testing
procedures, techniques and results.

14.3.2.5 Competence

If a concern arises as to the performance of any of the organization’s individuals, Owner will give
notice to the Concessionaire. The Owner reserves the right to investigate any such concern. If this
investigation substantiates the concern, a corrective action shall be implemented by
Concessionaire in accordance with CQP or procedures established by the Owner, as part of the
Work.

14.3.3 Construction Control

The CCQP shall contain procedures and policies to detect and prevent the reoccurrence of non-
conforming Work.

14.3.4 Material Certifications

Concessionaire shall submit a Sources of Supply and ltem Material Types Report for Information
according to the follow schedule:

» within 30 calendar days after Financial Close to the extent information is known;

« for materials not initially identified or changes to the initial source provided, the source of
supply shall be provided as soon as known and no less than 30 calendar days prior to
delivery to the Project.

Documentary evidence that materials and equipment conform to the requirements of the Contract
Documents shall be available at the Site prior to installation or use of such materials and
equipment. This documentary evidence shall be retained at the site and shall be sufficient to
identify the specific requirements, such as, Working Plans, codes, standards, or Technical
Provisions, are fulfilled by the purchased materials and equipment. Substitution of specified
materials shall not occur without prior approval by Concessionaire’s Engineer of Record. Failure
to acquire prior substitution approval will result in the issuance of a Nonconformance Report.
Additionally, a copy of all documentary evidence that materials and equipment conform to the
requirements of the Contract Documents shall be provided to the Owner, or its representative, at
the same time Concessionaire receives such documentary evidence. The effectiveness of the QC
by Concessionaire’s own forces and Contractors shall be assessed by Concessionaire and the
QC Engineers at intervals consistent with the importance, complexity, and quantity of the product
or services. The Owner reserves the right to audit and review these documents at any time.
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Concessionaire shall submit prior to the Revenue Service Availability Date a Source of Supply
Certificate of Compliance signed by Concessionaire’s Project Manager and Construction QC
Manager indicating that all material incorporated into the Project conforms to the requirements of
the Contract Documents.

14.3.5 Process Control

Concessionaire shall establish and maintain documented procedures in the CCQP to control all
key processes associated with construction as described in Section 14.1.7.

14.3.5.1 Quality Check Points

Concessionaire shall establish Quality Check Points (QCPs) at reasonable stages of the
construction progress that ensures work is performed in accordance with the approved designs,
the CQP including the CCQP, and within the requirements of the Contract Documents. As work is
accomplished, Concessionaire’s Construction Manager, representative from the Quality Control
staff, and appropriate engineer shall meet with the Owner to review documentation and
procedures for quality control including, at a minimum: material certifications, daily inspection
records, material testing results, survey results, permits, and material placement records.
Concessionaire’s QC staff shall coordinate with Owner to ensure that QCP’s are accomplished
timely so the work is not delayed. Notification to the Owner that a QCP has been reached while
work is still being performed or not allowing adequate time to complete the QCP review and
opportunity for adjustments will result in the issuance of a Nonconformance Report.

At a minimum QCPs shall be established at the initiation of each stage of construction.
Concessionaire will identify all QCPs prior to commencing Construction Work on a design
package.

14.4 QUALITY ASSURANCE OVERSIGHT
14.4.1 Owner QA Oversight
Quality Assurance Oversight (QAO) will be performed by the Owner.

The Owner will periodically audit aspects of Concessionaire’s work. The audits, and subsequent
feedback to Concessionaire’s Quality Program Manager are intended to assess the adequacy of
Concessionaire’s QC and QA plans, including frequency of testing and adherence to the
requirements of the Contract Documents.

Owner observations will be identified either as conforming or non-conforming to related
requirements of the Contract Documents. Observations, conformances, and nonconformances
may be presented to Concessionaire through QAO Assessment Reports. Concessionaire shall be
required to respond to all nonconformances. An Owner-reported nonconformance will be closed
by the Owner upon verification of a resolution of the issue acceptable to the Owner in accordance
with the requirements of the Contract Documents.

14.4.2 Independent Assurance

Verification sampling and testing may be performed by the Owner on samples that are taken
independently of the Concessionaire’s quality control and/or quality assurance samples.

Additionally, the Owner may periodically provide independent assurance to evaluate the quality
sampling and testing.
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14.5 Summary of Submittals

Item Section Submittal Action
1 141 Concessionaire Quality Program Review and Approval
2 14.2 Concessionaire’s Design Quality Plan Review and Approval
3 14.2.1.2 | Monthly CDQP Report Information
4 14.2.1.4 | Quantity Estimates Information
5 14.3 Concessionaire’s Construction Quality Plan | Review and Approval
6 14.3.1 Planned Construction Activities Information
7 14.3.4 gc;l;;cﬁs of Supply and Item Material Types Information
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15 CONSTRUCTION SAFETY REQUIREMENTS

Concessionaire shall maintain a safe work environment at all times. Concessionaire shall create
and maintain a safe work environment during Construction Work. This Section defines the
requirements Concessionaire shall follow to create and maintain the safe work environment.
Concessionaire’s safe work environment is applicable to all on-site Concessionaire and non-
Concessionaire personnel.

15.1 Codes and Standards

The Project shall comply with the requirements of the Codes and Standards listed in Book 3
Codes and Standards including, at a minimum, the following:

* American National Standards Institute (ANSI)
o B30.5 - Mobile and Locomotive Cranes
o B30.9-Slings
0 Z49.1 - Safety in Welding and Cutting
0 Z87.1 - Occupation and Education Eye and Face Protection
0 Z89.1 - Requirements for Industrial Head Protection
¢ Factory Mutual
» National Fire Protection Association (NFPA)
o0 70 - National Electrical Code (NEC)

0 704 - Identification of the Fire Hazards of Materials for Emergency Response
(Hazard Warning System - NFR Diamond)

* Underwriters Laboratory (UL)
* American Conference of Governmental Industrial Hygienists
e Compressed Gas Association
e Building Code of cities and counties
» Maryland State Fire Prevention Code
* Maryland Building Code
* Code of Federal Regulations :
0o 29 CFR 1900.1200 — Labor
0 29 CFR 1910 - Occupational Safety and Health Administration (OSHA)
0 29 CFR 1926 - Safety and Health Regulations for Construction
0

36 CFR 1911, Appendix A - ADA Accessibility Guidelines for Buildin