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Technical Provisions - Section 1
General Scope of Work

1 GENERAL SCOPE OF WORK

Developer shall provide all necessary services to design and construct all permanent and
temporary portions of the East End Crossing. The design and construction of all Work shall
conform to the Project Standards. Developer shall also perform the O&M Work. All Work
performed or furnished under the PPA Documents shall comply with the requirements of the
PPA Documents and Good Industry Practice. All plans shall be stamped by a Registered
Professional Engineer.

1.1 Project Limits

This project is divided into three main sections. The Kentucky Approach (Section 4) extends
along KY 841 from Sta. 0+99.72 to Sta. 187+51.86 (back). Section 5 is the Ohio River Bridge
Main Spans, which begins at KY 841 Sta. 187+40.00 (ahead) and ends at Sta. 212+74.51
(“Kentucky Approach”). The Indiana Approach (Section 6) extends along SR 265 from Sta.
212+74.51 to Sta. 428+63.00 (“Indiana Approach”). These limits and stationing are general in
nature and are only intended to provide the design intent as indicated in the Reference
Information Documents (RID). See Section 9 for more detailed limits of the work. References
within the Technical Provisions to Sections 4, 5, and 6 that are not underlined refer to the East
End Crossing Sections (“Section”) described above and are not to be construed as PPA
Document cross-references.

Developer scope of work for the East End Crossing does not include the proposed Salem Road
design and construction; including the proposed bridge over SR 265 depicted in the RID RD-
6.11 through RD-6.24 (see INDOT Construction Contract IR-34937). Section 1.2.2 describes
coordination requirements related to this work.

1.1.1 Reference Information Documents

The Reference Information Documents (RID) are provided to convey certain information about
the East End Crossing Reference Design. See Section 1.4 of the PPA regarding purpose and
use of the RID.

1.1.2 Project Datum

All existing elevations and dimensions used in the Reference Design are provided for
information only. Developer shall verify all existing elevations, dimensions, and horizontal and
vertical alignments in the field. This shall include but is not limited to elevations at interfaces of
existing and proposed pavement, drainage features, structures and grading limits.

Coordinates for horizontal control were obtained by global positioning system (GPS) methods
and adjusted to the national NAD83/FBN system. Coordinates shown are project datum of
ground coordinates and are in U.S. survey feet. See Attachment 09-1 for detailed information on
the project coordinate systems and vertical control.

English units shall be used in this East End Crossing.
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1.2 East End Crossing Requirements

1.2.1 Coordination

Developer shall coordinate all design and construction, including that of any of its Contractors,
with other designers, contractors, the Utility Owners, governmental agencies, IFA personnel,
Department personnel, KYTC personnel, and other operating personnel concerning site access,
the establishment and use of temporary facilities, work schedules, and other elements of the
specified Work that require interface with others.

1.2.2 Coordination with Other Work

INDOT will have four separate projects active within the Project Limits that are not part of the
East End Crossing project. Developer shall be responsible for coordinating its activities with this
construction work. Delays arising from coordination issues shall not be considered a Relief
Event. These projects are:

1. A design/build contract for the construction of the proposed Salem Road, including the
proposed bridge over SR 265 depicted in the RID RD-6.11 through RD-6.24 (INDOT
Construction Contract IR-34937). Contract was awarded July 31, 2012.

2. Contract for the demolition and removal of structures and clearing of trees within the
Indiana portion of the Project Limits (INDOT Construction Contract IR-35205).
Department anticipates advertising this contract on or about September 12, 2012.

3. Contract for the demolition and removal of structures and clearing of trees within the
Kentucky portion of the Project Limits INDOT Construction Contract IR-35204).
Department anticipates advertising this contract on or about September 12, 2012.

4. Contract for installation of ITS traffic management system along [-65, I-64 and 1-265
(INDOT Construction Contract T-30451), plans included in RID TR-6.08. Contract was
awarded February 17, 2012.

1.2.3 Safety and Security

Refer to Section 6.5.5 for Safety Plan requirements. The Safety Plan shall be a component part
of the Project Management Plan.

1.2.4 Environmental

The East End Crossing is bound by agreements with and commitments to Governmental
Entities and local communities for the Project that are documented by the 2012 Record of
Decision (ROD), 2003 Final Environmental Impact Statement (FEIS), and 2012 Supplemental
Final Environmental Impact Statement (SFEIS), which are included in the RID. IFA has
incorporated into these Technical Provisions the unique project commitments that Developer
shall perform. Developer shall obtain clarification regarding any perceived conflicts or ambiguity
between the agreements and commitments found in the Environmental Approvals and those
identified elsewhere in the PPA Documents before proceeding with Design Work or
Construction Work.
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1.3 Construction Requirements

1.3.1 General Requirements

The Department’s Standard Specifications shall govern all Construction Work unless otherwise
modified by these Technical Provisions. Where two or more standards or guidelines conflict, the
more stringent shall govern.

Construction of East End Crossing elements in Kentucky shall be furnished and installed using
Kentucky Standard Specifications for Road and Bridge Construction and Kentucky Department
of Highways Standard Drawings unless stipulated otherwise in the Technical Provisions.

Developer may submit proposed Deviations to these Technical Provisions to the IFA if
Developer has determined that the Deviation will be beneficial. Proposed Deviations shall be
submitted in accordance with and governed by Sections 5.2.4 and 6.1.2.7 of the PPA.

1.4 Quality Control Requirements

Refer to Sections 2, 3, and 4 for quality control and quality assurance requirements.

1.5 Project Management

1.5.1 Key Personnel

Developer shall provide Key Personnel in accordance with Section 7.4 of the PPA. Refer to
Section 7.4.3 of the PPA for information regarding time-commitment requirements for Key
Personnel and IFA rights regarding Key Personnel and Section 1.5.3.2 for location
requirements.

1.5.2 Project Administration

1521 Project Schedule

Developer shall provide a Project Schedule in accordance with Section 108 of the Standard
Specifications and Recurring Special Provision 108-C-215 as supplemented by this Section
1.5.2.1. The Project Schedule shall be used by the Parties for planning and monitoring the
progress of the Work, as well as serving to determine the amount due to Developer for a
Milestone Payment in accordance with Section 10.1 of the PPA.

1.521.1 Project Baseline Schedule

The Project Baseline Schedule and the Preliminary Project Baseline Schedule shall conform to
the “Baseline CPM Schedule” in Recurring Special Provision 108-C-215. Developer shall submit
the Project Baseline Schedule no later than 90 Days following NTP1 for approval by the IFA in
its sole discretion. IFA will review the Project Baseline Schedule in accordance with Recurring
Special Provision 108-C-215. Developer shall use Oracle Primavera P6, release 6.2 or higher.
Upgrades during Construction shall be mutually agreed to by the IFA and Developer.

Each activity on the Project Baseline Schedule shall be assigned a cost by Developer for the
purposes of calculating and tracking earned value. The cost loading of the schedule will be
reviewed by IFA as described in preceding paragraph.
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1.5.2.1.2 Project Status Schedule

Developer shall submit to IFA Project Status Schedule updates to reflect the current status of
the Project including recovery schedules, schedule revisions due to Relief Event determinations,
and approved Change Orders.

The Project Status Schedule shall conform to the “Monthly Update CPM Schedule” in Recurring
Special Provision 108-C-215. The Project Status Schedule shall be submitted to IFA in
accordance with Recurring Special Provision 108-C-215 for approval. If the Project Status
Schedule is not submitted by the required date the IFA may withhold or adjust Milestone
Payments.

1.5.2.1.3 Progress Report

Each month, beginning with the first full month after NTP1, Developer shall submit to IFA the
Progress Report for review and comment (“Progress Report”’). Developer shall submit the
Progress Report on or before the close of business seven Days following each month’s end. An
electronic and printed copy of the entire Progress Report shall be submitted to IFA.

The Progress Report shall contain a narrative which shall include the following information:

1. Describe progress for each Project Section and the East End Crossing as a whole,
including all phases of Work. Identify start date and completion dates on major areas of
Work. Group the information based on the WBS.

2. Summarize QA/QC findings.

3. List any Change Orders that were identified or executed during the period. Include their
status.

4. ldentify any pending or resolved Claims during the period.
5. ldentify schedule activities planned for the upcoming period.

6. Identify problems and issues that arose during the month and issues that remain to be
resolved.

7. Summarize resolution of problems/issues raised in previous progress reports or resolved
during the period.

8. Identify Critical Path issues and proposed resolution.

9. Provide a report on the Milestone Schedule Deadlines showing the schedule dates for
the immediate prior month and current month. A narrative is required to explain why the
dates have changed for variances greater than 30 days.

10. Provide monthly expenditure projection curves for the total East End Crossing.

11. Provide monthly earned value report for all activities and a total earned value for the
East End Crossing.

12. Identify requested and/or required IFA actions for the next month.
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13. Provide digital progress photographs that accurately depict project progress as outlined
in the Progress Report narrative.

If requested by IFA, Developer shall make all corrections to the monthly Progress Report and
resubmit. If Developer does not agree with IFA’'s comments, Developer shall provide written
notice of disagreement within seven days from the receipt of the comments.

1.5.2.1.4 As-Built Schedule

Developer shall submit an “as-built schedule” in conformance with the “Final CPM Schedule” in
Recurring Special Provision 108-C-215. The “as-built schedule” shall be submitted to IFA in
accordance with Recurring Special Provision 108-C-215 for approval.

1522 Revisions

If it becomes necessary to add, combine, eliminate, or modify Milestone Payment or schedule
Activities to reflect maodifications to the Work, such changes shall be made through a Change
Order that has been issued by IFA, and therefore reflected in the Project Schedule. Revisions to
the Project Schedule and consequent realignment of funds between payment activities may be
requested by Developer in accordance with, and subject to, Section 15 of the PPA.

1.5.2.3 Time Impact Analysis

As part of a Relief Request as set forth in Section 15.1.2 of the PPA Developer shall submit to
IFA a written time impact analysis illustrating the influence of each claimed Relief Event. Each
time impact analysis shall include a fragmentary network demonstrating how Developer
proposes to incorporate the change, delay, or Developer request into the current Project Status
Schedule.

The time impact analysis shall demonstrate the time impact to each and every affected
schedule Activity in the most recent Project Status Schedule at the time of the occurrence.

The time impact analysis submittal shall include the details of the change, including added,
changed or deleted data for schedule Activities and logic. If the current Project Status Schedule
is revised subsequent to submittal of a time impact analysis but prior to its approval, Developer
shall promptly indicate in writing to IFA the need for any modification to its time impact analysis.

Developer shall submit one printed Gantt chart including all schedule Activities affected by the
time impact analysis, grouped and sorted by WBS and compared to the current Project Baseline
Schedule. In addition, Developer shall provide one electronic backup of the Project Schedule
with the time impact analysis and a comprehensive narrative for each Relief Request.
Developer shall incorporate the results of the Relief Event Determination from IFA into the
Project Status Schedule for the next Progress Report.

1524 Recovery Schedule

If the Work is delayed on any Controlling Work Item for a period which exceeds the greater of
either thirty days in the aggregate or that number of days in the aggregate equal to five percent
of the days remaining until Substantial Completion, the next Project Status Schedule shall
include a recovery schedule demonstrating the proposed plan to regain lost Project Schedule
progress and to achieve Substantial Completion by the specified date.
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1.5.2.5 Project Management Plan

Developer shall provide to IFA a Project Management Plan (PMP) in accordance with the
schedule and approval requirements provided in Attachment 01-1. Developer’'s project
management effort shall be defined by and follow the Project Management Plan (PMP), which is
a collection of several management plan elements describing discrete Elements of the Work.
IFA shall have approval rights over the Project Management Plan and each component part of
the Project Management Plan, unless expressly stated otherwise in these Technical Provisions.
The Project Management Plan is an umbrella document that describes Developer's managerial
approach, strategy, and quality procedures to design and build the Project and achieve all
requirements of the PPA Documents.

The structure, submittal time frames and IFA review and, as applicable, approval rights
regarding each component part of the Project Management Plan are specified in Attachment 01-
1. Table 1-1 provides a general outline of the PMP.

Table 1-1 Project Management Plan Outline

PMP Chapter | Chapter Title
1 Project Administration
2 Quality Management Plan
2A Design QA/QC Plan
2B Construction QA/QC Plan
3 Environmental Management
4 Public Involvement Plan
5 Safety Plan
6 Communications Plan
7 Operations and Maintenance Plan

A listing of documents to be included in the Project Management Plan is contained in
Attachment 01-1 and related requirements for the component parts appear throughout these
Technical Provisions.

Propose updates to the PMP and, as applicable, affected components in the event of the
following:

e The occurrence of any changes to Key Personnel, Quality Plan, Safety Plan, Project
Schedule, project administration policies and procedures

e The occurrence of other changes necessitating revision to the PMP
e As otherwise directed by IFA

Provide the revised PMP to IFA for approval no later than 14 days after the occurrence of the
change or direction triggering the need for the revisions to the PMP.

IFA will audit and monitor the activities described in the PMP to assess Developer performance.
All commitments and requirements contained in the PMP shall be verifiable.
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1.5.2.6 Document Management
In the provision of a document management system, Developer shall:

1. Use data systems, standards and procedures compatible with those employed by IFA
and implement any new operating practices required as a result of IFA’s amendments to
any such systems, standards, and procedures.

2. Provide a secure location for any interface as may be provided by IFA, such that only
authorized users have access and that it is protected from loss theft, damage,
unauthorized or malicious use.

3. Employ appropriate standards and procedures, and train Developer personnel to
operate any IFA data management system which IFA may require in connection with the
East End Crossing.

4. Developer shall train IFA personnel to operate any Developer data management system
approved by IFA for Developer use in connection with the East End Crossing.

5. Provide a mechanism for the electronic transfer of meta-data along with the associated
portable document format (PDF) images for uploading into an Electronic Document
Management System (EDMS).

6. Provide IFA with procedures and software for accessing all project-related documents as
a component of Developer’s obligations under Article 23 of the PPA.

All project-related documents shall be searchable and legible.
In the Project Management Plan, Developer shall describe:

1. Methods by which all project-related documents will be uniquely coded and retrievable in
a user-friendly format.

2. The routing, filing, control, and retrieval methods for all documents.

3. Methods to facilitate sharing of data, including procedures and software for accessing all
project-related documents.

4. All documents and data elements that will support records. These data elements shall
include, as a minimum: document class, document type/subtype, document name, form
number, IFA records series item number, IFA agency item number, IFA records series
title, IFA retention period, turnover media, turnover frequency, submission type, special
requirements, and remarks.

To allow for disaster recovery, Developer shall back-up and store all project-related documents
in a secure off-Site area.

1.5.3 Project Office

Developer shall establish a “Project Office” in Indiana within 90 days after NTP1 and within 5
miles of any point of the East End Crossing. The purpose of the office is to consolidate and co-
locate Developer’s key management, design, construction, quality, and compliance functions
and IFA’'s management, oversight, and compliance staff in order to facilitate the teamwork,
communications, and interaction called for by the PPA Documents and necessary to ensure a
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successful project. The Project Office shall remain open and fully functional as specified herein
until 90 days after Final Acceptance.

IFA’s section of the Project Office shall conform to the requirements of this Section 1.5.3 and
the Type C field office described in Standard Specifications Section 628. Where discrepancies
arise between the two documents, the larger, higher-quality, or newer technology shall be
provided. Unless otherwise approved by IFA, four times the amount of “Field Office Equipment
and Supplies” detailed for a Type C field office in Section 628.02(b) of the Standard
Specifications shall be provided. Except as otherwise provided in Section 1.5.3.3.3. One
computer system with internet access shall be provided per desk. Developer shall propose
reductions in these requirements for some features (e.g., four refrigerators are not needed).

1.53.1 Interim Project Office

Until the final office is established, Developer shall establish an interim office within 30 days
after NTP1 in order to facilitate early communications and interaction between the staffs of
Developer and IFA. The interim office is not required to be proximate to the East End Crossing.
The amount of office space, including the accommodation of IFA staff, in the interim office will
be as mutually agreed to by Developer and IFA during the initial office coordination.

1.5.3.2 Developer Personnel and Functions to be Located at the Project Office

At a minimum, the principal location of Developer's key managers and Key Personnel listed in
(1) and (2) below is expected to be in the Project Office, along with support staff relative to their
functions.

1. The following key managers shall be assigned to the Project Office on a full-time basis
for the duration of the project:

a) Project Manager

b) Deputy Project Manager(s)

c) Quality Manager

d) Environmental Compliance Manager
e) Safety Manager

2. The following key managers and Key Personnel shall be assigned primarily to the
Project Office, acknowledging that some time will be spent in the field or design offices
during the performance of their responsibilities:

a) Lead Engineer

b) Construction Manager

c) DQAM

d) Construction Quality Manager
e) CQCM

f) Public Information Coordinator
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g) Utility Manager

h) Erosion and Sediment Control Manager
i) Project Controls Manager

j) Lead Scheduler

Although considered beneficial by IFA, it is left to the discretion of Developer as to whether
design activities of the East End Crossing are located at the Project Office. If all or a portion of
the design is not accomplished at the Project Office, it is expected that the key design discipline
leads shall spend a significant amount of their time in the Project Office.

It is required that all Design Reviews, Developer’s design discipline (subject area) meetings
including design, all meetings called for by the PPA Documents, and all coordination and other
activities requiring IFA’s consultation be held in the Project Office.

1.5.3.3 Office Facility

1.5.3.3.1 Developer’s Responsibilities

1. Developer shall be responsible for the all-inclusive management, insurance, and costs of
all capital, lease agreements, janitorial services and the maintenance of electrical,
heating, ventilation, and air-conditioning (HVAC); plumbing; telephone systems; fax
machines; copiers; computer systems; and equipment, including any maintenance
contracts, costs of supplies (paper for printers/copier/fax machines, ink cartridges, etc.),
utilities, consumables (paper towels, pens, pencils, tape, etc.), and incidentals described
elsewhere in this special provision to permit the efficient and uninterrupted operation of
the Project Office. All facilities and build-outs/fitouts shall be constructed and maintained
in accordance with federal, state and local building codes.

2. Developer shall provide security of the Project Office, including protection of the building
or space within a building against theft, 24 hours per day and shall take responsibility for
loss of property of IFA or personal property of employees of IFA housed therein, due to
fire, theft, or related causes, except that Developer is not responsible for non-job-related
personal property. Protection shall include a continually monitored security and alarm
system.

3. In addition to the responsibility to maintain all internal office spaces and equipment,
Developer shall be responsible for (either directly or through a building manager,
depending on facility arrangements) the maintenance of the immediate grounds and
landscaping and the removal of snow and ice, including the supply and application of
deicing or ice-melting agents, from parking areas and walks in a timely manner to ensure
safe passage to and from the Project Office.

1.5.3.3.2 IFA’s Space Requirements

It is important that the space occupied by IFA be integral with that of Developer to facilitate
teamwork and continuous interaction. However, IFA space shall be sufficiently separated within
the overall Project Office space to allow internal IFA functions and interaction to take place apart
from Developer’s operations.
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1.5.3.3.3 Management and Design Oversight

Developer shall provide the following space within the Project Office for the Department’s
design oversight and program management personnel:

1. 5 offices at a minimum of 120 square feet each with lockable doors
2. 10 work cubicles at a minimum of 64 square feet each

1 work rooms of 200 square feet

1 file storage room of 300 square feet

1 secured computer network room of 144 square feet

Lockable storage space of 100 square feet

Color printers, copiers, facsimile machines, plotters, etc., and associated paper supplies.

© N o g M W

Kitchen facility

The requirements appearing in Section 1.5.3 for four times the amount of “Field Office
Equipment and Supplies” is revised with respect to the following list of equipment to require only
the corresponding quantities identified:

o 5 field office desktop computer systems
5 field office laptop computer systems
8 additional of:

- 22 inch wide screen digital flat panel monitor
- USB enhanced multimedia keyboard
- USB 2-button scroll mouse

After design activities are substantially complete a smaller project office may be provided,
consistent with the requirements of a Department Type C field office, with the exception that a
computer shall be provided for each desk. This smaller office shall not be a trailer and will serve
as IFA’s management office on the project.

15334 Common Space and Equipment

Developer shall provide the following shared common space and equipment, adequate and
appropriate for the efficient operations of the entire Project Office, for joint use by both the
Developer and IFA personnel:

1. Varied-size conference room space to hold all reviews and meetings (one small
conference room in space allocated for IFA is desirable)

2. Kitchen facility

3. Reception area

4. Male and female bathrooms
5

Printers, copiers, facsimile machines, plotters, etc., and associated paper supplies
(Developer may elect to locate some of this equipment in IFA’s allocated spaces).
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1.5.3.35 Facility Specifications

Developer shall provide an adequate Project Office, to include the following:

1. Access and security lighting in the immediate areas of and exterior to the office,
including but not limited to parking areas, walkways, hallways, and entrances.

2. Appropriate male and female restroom facilities with cold and hot water.

3. An HVAC system for adequate heating and air conditioning throughout the general
working areas, office spaces, and conference rooms, thermostatically controlled to
ensure even office temperature distribution.

4. Appropriate furnished and installed office furnishings (new or refurbished and in good
condition) for IFA-identified spaces, including desks, chairs, bookshelves, file cabinets,
etc.

5. Telephone systems with independent service for up to 15 Department personnel. IFA
shall be responsible for payment of monthly telephone bills for IFA’s service.

6. Adequate parking facilities for the Project Office (immediately adjacent to or as close as
possible), including dedicated spaces for 40 people. The parking facility shall consist of a
hard pavement with clearly identified parking spaces.

1.5.3.3.6 Replacement

In case of fire, theft or breakdown, all furnishings and equipment involved shall be repaired or
replaced by Developer within 48 hours of the incident. If the Project Office facility is destroyed or
rendered unusable for any reason, Developer shall coordinate with IFA with the intent of
replacing (temporarily and permanently) the facility, furnishing, equipment, and functions as
soon as practical

1.5.34 Field Offices

A minimum of two Type C field offices shall be provided within one mile of the project Site by
Developer in accordance with the Standard Specifications. One field office shall be provided in
Kentucky and one field office shall be provided in Indiana. Developer shall provide in each field
office an additional office field system per the Standard Specifications and as specified below:

¢ Bloodborne Pathogen Kit 2

e Broom and Dust Pan 2

e Calculators 0

e Carbon Monoxide Detector 2

e Chairs 30

e Cleaning Supplies Yes

e Drafting Stools 0

e Drafting Tables 0

e Drinking Water Yes

e File Cabinet Drawers 48

e Fire Extinguishers 4

o First-Aid Kit 3

¢ Folding Office Tables 8
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e Microwave Oven 2

o Office Desks & Office Chairs 15
e Paper Shredder 2

e Pencil Sharpener 3

o Refrigerator/Freezer 1 (26 cubic feet minimum combined)
e Shelving (Ift) 100
e Six-hook Coat Rack 2

e Smoke Detector 6

e Telephones Lines 16
e Telephones 16
e Toilet Facilities Yes
e Voice Mail 16
o \Waste Paper Baskets 20

Developer shall provide satisfactory space and parking to accommodate the on-Site field
oversight personnel of IFA provided in the same quantity and manner as provided to
Developer’s office staff, and consistent with the operations of a field office. Space requirements
shall be coordinated with IFA at the field office coordination meeting. All costs of the field offices
shall be borne by Developer.

1535 Office and Field Office Coordination Meeting

Within two weeks after issuance of NTP1, Developer shall schedule a meeting with IFA to
coordinate plans for both the interim and permanent offices and the construction field office(s),
including the integration, accommodation, and incorporation of IFA’s requirements.

1.5.3.6 Field Laboratory

Developer shall provide a Type C field laboratory in Indiana and in Kentucky. The field
laboratory shall be as specified in Department Standard Specifications 628.02(f). In addition to
the provisions of Section 628.02(f) Developer shall provide hot and cold running water (potable).
Developer does not need to include telephone lines or telephones in the field laboratory.

1.6 Water Transportation for the Engineer

Developer shall provide water transportation for the Engineer. Water transportation shall consist
of providing a boat and safety equipment at the Site, along with adequate parking and docking
facilities until the Engineer can access both sides of the Ohio River across the East End Bridge.
The boat shall be for the exclusive use of, and operated by, the Engineer.

The boat shall not be less than 18-feet in length with at least a 72-inch beam, equipped with an
outboard motor of at least 70 horsepower, and shall be capable of accommodating at least 6
adult passengers, including the operator. In addition, the Engineer shall at all times retain the
right to travel on, or be present on, any of the floating plant or equipment of Developer-Related
Entities.

The boat shall be in good condition and meet the approval of the Engineer. The boat and safety
equipment shall at all times meet all applicable boating regulations of the United States Coast
Guard.
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The boat shall be equipped with 2 fuel tanks, complete remote control, a spotlight and an
adequate whistle or horn. The motor shall be equipped with electric and hand starters, an
alternator or generator, and slip clutch propeller protection. These requirements are in addition
to all Coast Guard or State requirements. The Developer shall service, gas, oil and maintain the
boat during the Construction Work until the Engineer can access both sides of the Ohio River
across the East End Bridge, unless otherwise directed by the Engineer.

1.7 Harrods Creek Emergency Response Training and Staffing

IFA will provide for emergency response training for the Harrods Creek Fire Protection District
for the Tunnel construction period. The training is described in detail in RID TN-4.03. Harrods
Creek Fire Protection District will provide a dedicated 5-man emergency response team, per the
OSHA Underground Construction Regulation 1926.800, during Tunnel construction. This
provision will not relieve Developer of any OSHA requirements for providing its own emergency
response personnel.

1.8 Responsibility for Utility Service Costs
1.8.1 Developer Responsibility

Developer shall be responsible for all costs of utility services during D&C Work, including costs
for power, communications, and water service necessary for the Designh and Construction of the
East End Crossing.

1.8.2 IFA Responsibility

IFA will pay for all costs of utility services during the D&C Work and prior to the Operating
Period for facilities placed in permanent service and necessary for the normal operation of the
facility. See Section 22.1.4 for cost of utility services during the Operating Period.
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2  QUALITY MANAGEMENT PLAN

2.1 General Requirements

Developer shall submit a “Quality Management Plan”, updated as necessary, to IFA as a
component part of the PMP.

The Quality Management Plan shall address the topics and shall meet the specified
requirements contained in Sections 3 and 4 in the order listed herein as applicable.

The Quality Management Plan shall establish a quality system team, which shall be distinct and
separate from the design and construction production organization. The Quality Management
Plan shall address both Design Work and Construction Work quality control. The quality system
team shall report directly to Developer’'s Quality Manager. The Quality Management Plan shall
describe the quality system to be implemented at all levels of Developer’s organization, to
include consultants, Contractors, suppliers, and vendors at all tiers.

2.1.1 Quality Management Plan Submittal

Developer shall submit a comprehensive Quality Management Plan as part of the PMP within
the time frame specified in Attachment 01-1.

2.1.2 Quality Management Plan Reviews and Updates

Developer shall conduct management reviews of its quality system as specified herein.

As work progresses, Developer shall update the Quality Management Plan to reflect current
conditions. Developer and, as applicable, IFA may identify the need for revisions to the Quality
Management Plan. Developer shall submit any revisions or updates to the Quality Management
Plan to IFA for approval within 30 days of the identification of the need for a revision.

In addition, Developer shall submit updates to its Quality Management Plan in accordance with
the PMP requirements. Developer shall submit to IFA a conformed copy of the updated Quality
Management Plan with revisions highlighted.

2.1.3 Environmental Compliance and Mitigation Plan

As part of the PMP, Developer shall establish appropriate controls in its management, design,
construction/installation, and documentation procedures to ensure that requirements of the
ROD, FSEIS, other Environmental Approvals, and Environmental Laws are met and
documented, and coordinated with the East End Crossing environmental commitments. The
Environmental Compliance and Mitigation Plan (ECMP) shall be completed and submitted to
IFA in accordance with the provisions of Section 1.5.2.5 and Section 7 and shall include the
following:

1. Describe how Developer shall achieve full compliance with the East End Crossing
commitments, considerations, conditions of Environmental Approvals, Environmental
Laws, and IFA review and approval requirements for Design Work and Construction

Work.
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2. Describe how and where Developer proposes to further avoid and minimize impacts to
woodlands, 4(f) resources, parklands, historical properties, Threatened or Endangered
Species, wetlands, and waters of the United States.

3. Describe Developer’s process, structure, organization location, and methods proposed
for documentation, communication, and QA/QC with respect to environmental
compliance.

4. Describe Developer’s plan to take corrective actions to keep the East End Crossing in
compliance with Environmental Approvals, Environmental Laws and East End Crossing
commitments at all times.

2.1.4 Organizational Requirements

Developer shall designate a Quality Manager who shall be classified as one of the Key
Personnel and who shall be responsible for overseeing the overall quality program and the
preparation, implementation, and update of the Quality Management Plan for Developer,
including management, design, and construction. The Quality Manager shall have the overall
responsibility for the development and management of Developer’'s Quality Management Plan
and is responsible for the overall quality assurance/quality control (QA/QC) program of
Developer, including the quality and management for design and construction.

The Quality Manager shall not report to Developer’s Project Manager, but shall be directly
responsible to and report to a joint venture board, senior management, or similar level of
Developer’s organization not directly responsible for Design Work or Construction Work.

Developer’s Quality Manager shall be present and available for consultation with IFA throughout
the duration of the East End Crossing. The Quality Manager shall attend the weekly progress
meetings as a minimum and such other meetings as IFA may request, including individual
meetings between the Quality Manager and IFA staff.

The Quality Manager shall be the primary point of contact to IFA for all issues relating to
Developer’s Quality Management Plan, including preparation, review, implementation, and
updates. The Quality Manager, irrespective of other responsibilities, shall have defined authority
and responsibility for the following:

1. Ensuring that a quality system is established, implemented, and maintained;

2. Reporting on the performance of the quality system to Developer's management for
review and as a basis for improvement of the quality system; and

3. Direct supervision of the DQM and Construction Quality Manager and their respective
staffs.

2.2 Quality System Requirements

2.2.1 Management Responsibility
2.2.1.1 Quality Policy

Developer's executive management shall define and document its policy for quality, including
objectives for quality and its commitment to quality. In the context of this Section 2.2.1,

INDIANA FINANCE AUTHORITY 16 JULY 31, 2012
THE EAST END CROSSING PUBLIC-PRIVATE AGREEMENT
ADDENDUM 7 — OCTOBER 19, 2012



Technical Provisions - Section 2
Quality Management Plan

“‘executive management” shall mean those persons to whom Developer’s Project Manager
reports and who have overall responsibility for Developer’s performance.

Developer shall have a published statement, signed by the responsible executive(s), of its
commitment to quality and the organization's quality objectives. It shall explain the commitment
in terms of the services provided to IFA, and the responsibilities assumed by Developer to
discharge its contracted accountabilities relative to IFA's overall responsibility for ensuring
quality in the constructed facility. The statement shall be made known to and understood by all
staff and be included in the Quality Management Plan.

2.2.1.2 Quality Organization
Developer’s Quality Organization shall meet the following:

1. Responsibility and Authority:

a. Executive management shall have the responsibility and authority to plan and
determine the overall direction of Developer and its relationship to the quality efforts.
Executive management shall ensure the quality policy is documented and
understood by all employees and management by formal and informal indoctrination
and shall further ensure the implementation of the quality policy by everyone in the
organization.

b. The quality system shall be an integral part of the overall management system, and
as such, shall be supported and implemented from the top down. On a public-private
partnership project, most employees are involved in managing, performing, or
verifying work that affects quality. Quality shall not be the sole domain of the design
checkers, QC inspectors, or QC personnel. All workers, including design and
construction production personnel, including those of Contractors, shall be aware of
the quality system requirements that govern their respective work.

c. A description of the organizational arrangements, such as a chart, shall be available
and kept current. All key roles and persons, and lines of communication and
authority between Developer and IFA and their representative(s), and with other
organizations involved, shall be identified.

d. The responsibility, authority, and interrelation of personnel who manage, perform,
and verify work affecting quality shall be defined and documented, particularly for
personnel who need the organizational freedom and authority to do the following:

1) Initiate action to prevent the occurrence of any nonconformities relating to the
product, process, and quality system.

2) Identify and record any problems relating to the product, process, and quality
system.

3) Initiate, recommend, or provide solutions through designated channels. It shall be
everyone's responsibility to report any and all quality and safety problems.

4) Confirm, in a timely manner, the implementation of solutions. The verification
shall also investigate if the solution to the identified problem created another
guality problem.
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5) Control any further processing, delivery, or installation of nonconforming product
until the deficiency or unsatisfactory condition has been corrected. Controls shall
be established, including stopping work if necessary, once a significant quality
problem is identified, until the cause of the problem can be identified and the
required corrective action can be implemented.

Figure 2-1 Project Quality Control and Quality Assurance Organization

IFA’S RESPONSIBILITY

Project Acceptance

IFA Quality Manager

IFA Const. Quality Manager
(Oversight, Audit, Verif. Testing,
Ind. Assurance)

IFA Design Quality Manager
(Design Review)

|
Lead Engineer Issues

Release-for-Construction Quality Manager
Documents
Independent Design Design Quality Assurance Construction Quality Manager
Checker(s) for East End — Manager (DQAM) (Construction QA —
Bridge and Tunnel Design Quality Audit Audit & 10% QA Testing
Design QC

Perfolriqe(; by Construction QC
Design Team Manager (CQCM) DEVELOPER’S

| RESPONSIBILITY

Construction QC Staff
(Perform 100% QC)

2. Resources:

a. Developer shall identify resource requirements and provide sufficient resources,
including the assignment of trained personnel, for management, performance of work
and verification activities, including internal quality audits.

b. Developer shall have a system for ensuring that projects are adequately staffed and
that resources are provided adequate training to perform such activities as Design
Reviews, verification activities, receiving, in-process and final inspections, and
internal quality audits.

c. The Quality Management Plan shall identify the source of staffing, including
management, professional, technical, and labor, and shall deal with the integration of
resources into the specific requirements of the PPA Documents.

d. Other resources shall also be addressed, such as computers, craft tools, equipment,

and facilities.
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2.2.1.3 Management Review

Developer's executive management shall review the quality system at defined intervals sufficient
to ensure its continuing suitability and effectiveness in satisfying the requirements of this
standard and Developer's stated quality policy and objectives. Management reviews shall be
held, at least, at three-month intervals. Records of such reviews shall be maintained. Minutes
shall be taken of the review meetings, and these minutes shall be maintained as quality records.
Copies of minutes shall be provided to IFA within 30 days.

2.2.2 Quality System
2.2.2.1 General

Developer shall establish, document, and maintain a quality system as a means of ensuring that
products conform to the requirements of the PPA Documents. The Quality Management Plan
shall include, or make reference to, the quality system procedures and outline the structure of
the documentation used in the quality system. The Quality Management Plan shall include
procedures and methods that will define how the Developer will collaborate with IFA through
IFA’s requirement verification database application.

The Quality Management Plan shall cover temporary and permanent components.

The Quality Management Plan shall either contain or reference the procedures and
documentation structure outline critical to quality.

The Quality Management Plan shall also establish or reference the procedures that make up the
guality system. Should the plan only reference the procedures, it shall also detail the levels of
the documented system, its contents, and the interrelationship of the document types.

There shall be a roadmap within the Quality Management Plan that is lined up to the applicable
element that describes the quality system. This roadmap may be a cross-reference, narrative,
chart, index, or some similar method.

The plan shall detail the roles, responsibilities, and authority of Developer, each Developer-
Related Entity, Designer, Lead Engineer, Quality Manager, DQM, Construction Quality
Manager, CQCM, and other team members having a significant quality role.

The Quality Management Plan shall define the palicies, goals, and objectives of the organization
and organizational interfaces.

2.2.2.2 Quality System Procedures

1. Developer shall prepare documented procedures consistent with the requirements of this
Section 2 and Developer’s stated quality policy.

2. Developer shall document standard work methods in procedures and enforce the
implementation of these best practices. However, it is inevitable that situations will arise
that require a departure from the norm. These conditions shall be anticipated in the
procedures and shall allow for control of these activities.
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3. The plan shall define the liaison and interface between the quality organization and the
design and construction arms of Developer.

4. The quality procedures shall, as a primary objective, be written with the intent of gaining
employee understanding of the system.

5. It is Developer's responsibility to describe to IFA the rationale for the procedures
selected and, if the procedures do not address every provision of this Section 2, to
explain why the standard is not applicable in their particular situation.

6. The following list of procedures (items a through u) shall serve as the starting point for
defining Developer's quality management system:

a. Procedure for the preparation, control, and distribution of the Quality Management

Plan;
b. Scope;
c. Key Personnel,
d. Organizational/technical interfaces;

e. Design input requirements;

f. Design output requirements (deliverables);

g. Design Reviews;

h. IFA and Department participation;

i. Levels of responsibility and authority;

j. Procedure to control, verify, and validate the design;
k. Procedure for document issue, approval, and revision;

I.  Procedure for the identification of, and where required by PPA Documents, the
traceability of, deliverable items, such as Design Documents, Construction
Documents, and Record Drawings;

m. Procedure for the verification and control of computer programs used in design;
n. Procedures for inspecting, testing, and calibrating equipment;
0. Procedures for handling Nonconforming Work;

Procedures for environmental compliance;

L T

Procedures for corrective/preventive actions;

-

Procedures for handling storing, packaging, tracking and delivering PPA
deliverables;

s. Training processes;

t. Procedures for internal quality audits; and
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7.

10.

u. Procedure for management review.

Developer shall identify and include its standard procedures, as applicable to the East
End Crossing, and shall develop project-specific procedures for all elements of the East
End Crossing that are important to quality for the East End Crossing but are not
addressed adequately by its standard procedures. Both types of procedures shall be
included in the Quality Management Plan.

The implementation of the quality system shall be demonstrated by internal quality audit
reports, the trending of nonconformances, records of root-cause analysis, records of
corrective and preventive actions, and records of IFA complaint handling.

For the purposes of Section 2, the range and detail of the procedures that form part of
the quality system depend on the complexity of the Work, the methods used, and the
skills and training needed by personnel involved in carrying out the activity. The
procedures shall accurately reflect the Work that is to be accomplished and shall benefit
the organization and project.

Documented procedures may make reference to specifications that define how an
activity is performed. Procedures shall describe the process steps of what needs to be
done and work instructions shall prescribe how it is to be done.

2.2.2.3 Quality Planning

There shall be evidence of quality planning that ensures specific requirements of the PPA
Documents have been identified and incorporated into the documented quality system. IFA’s
requirements represent the minimum requirements.

Developer shall define and document how the requirements in the PPA Documents for quality
will be met. Quality planning shall be consistent with all other requirements of a Developer's
guality system and shall be documented in a format to suit Developer's methods of operation.
Developer shall give consideration to the following activities, as appropriate, in meeting the
specified requirements for the East End Crossing:

1. Preparing the Quality Management Plan.
2. If Developer already has a quality management system, blending the unigque East End
Crossing requirements into the quality management system:
3. State the project objectives to be obtained;
4. Ildentify responsibilities, authorities, interfaces, both internal and external;
5. ldentify specific procedures, methods, and instructions to be used (standard and project-
specific;
6. ldentify inspections, tests, audits, and surveillances to be used;
7. Control modifications and change; and
8. Incorporate into the standard documents.
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9. Identifying and acquiring any controls; processes; equipment, including inspection and
test equipment; fixtures; resources; and skills that may be needed to achieve the
required quality.

10. Ensuring the compatibility of the design, the production process, installation, servicing,
inspection and test procedures, and the applicable documentation. Developer shall have
significant interface obligations and shall describe in its Quality Management Plan how
these obligations shall be met.

11. Updating, as necessary, of quality control, inspection, and testing techniques, including
the development of new instrumentation.

12. Identifying suitable verification at appropriate stages.

13. Clarifying standards of acceptability for all features and requirements, including those
that contain a subjective element.

14. Identifying and preparing quality records. Quality records comprise such documents as
audit inspection reports, approved designs, specifications, plans, calculations, purchase
orders, Design Review records, vendor evaluation reports, and cumulative progress and
audit reports.

2.2.3 Design Control
2.2.3.1 General

Developer shall establish and maintain documented procedures to control and verify the design
of the product in order to ensure that the specified requirements are met.

Design control shall be applied to computer programs, design tables, and other products that
provide analytical results that are used to develop or check designs.

The plan shall detail the roles of the following:

Designer;
Lead Engineer;

Environmental Compliance Manager;

1
2
3
4. DQAM; and
5. Responsible Engineer(s).
3.

2.2.3.2 Design and Development Planning

Developer shall prepare and submit to IFA a Design QA/QC Plan for each design and
development activity, as a component part of the PMP. The Design QA/QC Plan shall describe
or reference these activities and define responsibility for their implementation. The design and
development activities shall be assigned to qualified personnel who are equipped with adequate
resources. The Design QA/QC Plan shall be updated as the design evolves. The Design QA/QC
Plan shall be included in the overall Quality Management Plan.
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The Design QA/QC Plan shall define the technical interfaces among the different groups that
provide input to the design process or receive output. The necessary information shall be
documented, transmitted, and regularly reviewed. If not defined in these procedures, a separate
description shall be required.

2.2.3.3 Design Input

Design-input requirements relating to the product, including applicable statutory and regulatory
requirements, shall be identified, documented, and their selection reviewed by Developer for
adequacy. Incomplete, ambiguous, or conflicting requirements shall be resolved with those
responsible for imposing these requirements.

The essence of this sub-element is that Developer determines what information is needed and
the available sources for information, reviews all pertinent available data, ensures that there is
sufficient information to carry out its assignment, and resolves with IFA and other appropriate
authorities any actual or apparent conflicts or inconsistencies in the information so gathered.
The information, sources, and decisions taken shall be documented and treated as a quality
record.

2.2.3.4 Design Output

Developer shall document design output and express output in terms that can be verified and
against design-input requirements and validated.

The control of these design outputs is an integral part of Developer's document control process,
which encompasses a portion of the Design QA/QC Plan.

Output documentation shall be reviewed for compliance with design requirements.

2.2.35 Design Review

At appropriate stages of design, documented reviews of the design results shall be planned and
conducted. Participants at each Design Review shall include representatives of all functions
concerned with the design stage being reviewed, as well as other specialist personnel, as
required. Records of such reviews shall be maintained.

Any computer software used to perform alternative calculations or verify clearances through the
use of scale models or computer-aided design and drafting (CADD) techniques shall be
validated before the use of the application, with validation documented in accordance with
Section 2.2.15. In addition, at each submittal to IFA for review, Developer shall provide hand
calculations that validate any calculations performed by computer software.

2.2.3.6 Design Verification

Design verification is the process of ensuring that specified requirements have been met.

The Design QA/QC Plan shall include procedures for verifying and documenting that the design
output meets the design input requirements. Verification shall include independent checks,

tests, and reviews.

Verification shall be performed under the direction of the DQAM.
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Designs provided by subconsultants shall be independently verified and documented under the
direction of the DQAM prior to their approval and incorporation into the work of others.

2.2.3.7 Design Validation

Developer shall perform design validation to ensure that the East End Crossing conforms to
defined user needs and requirements. The Design QA/QC Plan shall identify appropriate
validation procedures.

2.2.3.8 Design Changes

After a design is complete and the Work is ready to be executed, or is being executed, or is
complete, all subsequent design changes and modifications shall be identified, documented,
reviewed, and approved by authorized personnel before their implementation.

Developer shall establish and include in the Design QA/QC Plan procedures on how design
changes are initiated, reviewed, approved, implemented, and recorded in order to maintain
configuration control, and shall include the identification of persons authorized to approve
design changes. Changes may originate from IFA's request, an internal and external design
organization, and Site or field personnel. Design changes may result in a modification of a
Governmental Approval, which modifications would be subject to Section 4.3 of the PPA.

Any proposed changes shall be reviewed and approved by the Responsible Engineer who
produced the original Work. The degree and nature of control on design changes shall be at
least equivalent to that under which the original Work was accomplished. An administrative
system shall be in place to ensure that approved changes are documented and provided to
holders of the original material in a timely manner. Also, there shall be a documented process
that ensures that superseded information is removed from use when the updated document or
record is received.

A master list of currently effective Design Documents shall be maintained to reflect design
changes and approved modifications and shall be communicated to the construction Site in a
timely manner. A listing of the design changes shall be communicated to the construction Site
on a timely basis, consistent with the progress of construction activities. Under no
circumstances shall work be performed without current knowledge of the approved design
changes to be incorporated into the work product.

2.2.4 Document and Data Control

2241 General

Developer shall establish and maintain documented procedures to control all documents and
data that relate to the requirements of this Section 2 and Section 1.5.2.6, including, to the extent
applicable, documents of external origin such as Project Standards and Department plans.

This shall include, but is not limited to, Design Documents, Construction Documents, contracts,
plans, specifications, Governmental Approvals, master drawing lists or equivalent documents,
critical procedures and work instructions, quality system manuals, East End Crossing quality
plans, and data like computer data bases and computer files.
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2.2.4.2 Document and Data Approval and Issue

Developer shall be responsible to see that the documents and data are reviewed and approved
for adequacy by authorized personnel prior to issuance. A master list or equivalent document
control procedure identifying the current revision status of documents shall be established and
be readily available to preclude the use of invalid or obsolete documents.

Developer shall be responsible for establishing, documenting, maintaining, and implementing a
procedure that clearly defines the process for document review, the resolution of comments,
and approval authority.

No Construction Work activities shall be performed using unreleased, unauthorized, or outdated
Design Documents.

This control shall ensure that the following occurs:

1. The pertinent issues of appropriate documents are available at all locations where
operations essential to the effective functioning of the quality system are performed; and

2. Invalid or obsolete documents are promptly removed from all points of issue or use, or
are otherwise ensured against unintended use.

2.2.4.3 Document and Data Changes

Developer shall identify and include in the Quality Management Plan the process for the
initiation, review, and approval of all document changes prior to issuance of those changes.

Changes to documents and data shall be reviewed and approved by the same
functions/organizations that performed the original review and approval, unless specifically
designated otherwise in the Quality Management Plan. 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 pertinent
background information upon which to base their review and approval.

2.2.4.4 Design and Record Drawings Format and Organization

With the approval of IFA, Developer may use electronic plans in the field. If electronic plans are
used in the field, Developer shall provide a sufficient number of handheld computer devices,
with the appropriate software, for IFA’s use. The handheld computer devices supplied to IFA
shall be new and of the same make and model as are used by Developer.

2.2.5 Procurement and Purchasing

2251 General

Developer shall establish and maintain documented procedures to ensure that purchased
services and products conform to requirements of the PPA Documents.

Developer shall be responsible for establishing, documenting, and maintaining procedures for
the evaluation and selection of Suppliers, vendors, and Contractors.
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2.2.5.2 Evaluation of Contractors, Suppliers, and Vendors

Developer shall do the following:

1.

Evaluate and select Contractors on the basis of their ability to meet subcontract
requirements, including the quality system and any specific QC requirements.

Control the evaluation and selection of Suppliers, vendors, and Contractors. Specific
procedures, rather than just a statement of policy in the Quality Management Plan, shall
be used.

Describe the evaluation and selection process for Suppliers, vendors, and Contractors of
all tiers and describe the priority of quality in the evaluation and selection criteria in the
Quality Management Plan.

Define the type and extent of control exercised by Developer over Contractors.

Establish and maintain quality records of acceptable Contractors. Records shall be
maintained to document the selection, control exercised over, performance, delivery,
guality, etc., of all consultants, Contractors, vendors, and Suppliers.

The methods Developer elects to use to control the delivery of the contracted service or product
may include but are not limited to the following:

1
2
3.
4

Design Reviews;
Shop inspection;
Receiving inspection; and

Witnessed inspection hold points: the procedures shall detail how Contractors, including
consultants, shall be presented to IFA for approval.

Procurement and purchasing documents shall contain data clearly describing the service or
product ordered, including, where applicable, the following:

1.
2.

3.

The type, class, grade, or other precise identification;

The title or other positive identification, and applicable issues of specifications, plans,
process requirements, inspection instructions, and other relevant technical data,
including requirements for the approval or qualification of product, procedures, process
equipment, and personnel; and

The title, number, and issue of the quality system standard to be applied.

Developer shall review and approve procurement/purchasing documents for the adequacy of
the specified requirements prior to release.

The documented procedures shall identify how and by whom procurement and purchasing
documents are reviewed, how comments are resolved, and who in the organization has the
authorization for final approval of the document.
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2.25.3 Verification of Purchased Service or Product

1. Developer verification at Contractor's premises shall include the following:

a. Where Developer proposes to verify a purchased product or service at the
Contractor’s premises, Developer shall specify verification arrangements and the
method of product release in the procurement/purchasing documents.

2. Department verification of subcontracted product or service includes the following:

a. Where specified in the PPA Documents, Developer or IFA’s representative shall be
afforded the right to verify, at the Contractor's premises and Developer’s premises,
that a subcontracted product or service conforms to specified requirements. Such
verification shall not be used by Developer as evidence of effective control of quality
by the Contractor.

b. The Contractors shall be responsible for fulfilling all of the specified procurement
requirements regardless if IFA, Developer, or an agent performed any tests or
inspections.

2.2.6 Control of Department-Supplied Items

Developer shall establish and maintain documented procedures for the control of verification,
storage, and maintenance of Department-supplied items provided for incorporation into the East
End Crossing or for related activities. When such items are encountered, documented
procedures shall exist that detail the receipt/approval, storage, and maintenance (preservation)
of these items.

When items are considered inadequate for the task required, documented procedures shall
detail the process used to report such deficiencies to IFA.

2.2.7 Product Identification and Traceability

Developer shall establish and maintain documented procedures for identifying the product by
suitable means from receipt and during all stages of production, delivery, and installation.

Developer shall establish and maintain documented procedures whereby items of work for
which records are to be kept shall be identifiable.

Developer shall include document title, uniqgue number, IFA's name, Developer's name, the
preparer's name, and the date and revision number on all East End Crossing Submittals.

The filing and retrieval of operating manuals, certificates of compliance and, as applicable,
analysis, heat numbers, inspection status, and nonconforming product shall be traceable to the
items. Records shall be kept that identify the installed location of the equipment.

Developer shall establish and maintain documented procedures for the unique identification and
recording of individual product or batches.
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2.2.8 Process Control

Developer shall plan and control the Work and when necessary shall prepare a documented
process plan defining how work is to be carried out. Documentation may be in the form of a
narrative, flow chart, or control points.

Developer shall identify and plan the production, installation, and servicing processes that
directly affect quality and shall ensure that these processes are carried out under controlled
conditions.

2.2.9 Inspection and Testing
2.29.1 General

Developer shall establish and maintain documented procedures for inspection and testing
activities in order to verify that the specified requirements for the East End Crossing are met.
The required inspection and testing, and the records to be established, shall be detailed in the
Quality Management Plan or documented procedures.

This section shall address inspection, testing methodology, methods of control, documentation,
approval, and the distribution of results.

Developer shall establish, document, and maintain procedures for inspection and testing
activities.

QC inspection and testing shall be performed in accordance with written procedures developed
by Developer, or the proper issue of test procedures issued by industry, government, and, as
applicable, code bodies available to test personnel.

Quality check points and hold points (Work that shall be inspected and approved by the
assigned QC inspector before Work can proceed) shall be clearly established and identified on
the East End Crossing execution schedule or other suitable means. QC inspection procedures,
logistics, and the reporting of results shall be clearly defined, developed, and implemented.

2.2.9.2 Incoming Product Inspection and Testing

Developer shall ensure that the incoming product is not used or processed (except in the
circumstances described in Section 2.2.9.2) until it has been inspected or otherwise verified as
conforming to specified requirements. Verification of the specified requirements shall be in
accordance with the Quality Management Plan and documented procedures.

The Quality Management Plan shall include incoming product inspection that shall include, but
not be limited to, the following:

1. Documentation review;

2. Physical inspection of materials and equipment;

3. ldentify items per the purchase order and shipping list, tag number, or marking;
4

Verification of quantity and size;
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5. Dimensional checks, when applicable;

6. Verification of protective coatings, if applicable; and

7. Examination of item(s) for condition and shipping damage.
2.2.9.3 In-Process Inspection and Testing

Developer shall do the following:

1. Inspect and test the product as required by the Quality Management Plan and
documented procedures; and

2. Hold product until the required inspection and tests have been completed or the
necessary reports have been received and verified.

2.29.4 Final Inspection and Testing

Developer shall jointly conduct all final inspection and testing with IFA in accordance with the
requirements of the PPA Documents and the Quality Management Plan and documented
procedures to complete the evidence of conformance of the finished East End Crossing to the
specified requirements.

Developer shall have documented procedures to ensure that the final observation and testing,
where applicable, have been completed.

Records of final inspections and tests are required to verify that compliance with the specified
requirements has been achieved.

The Quality Management Plan and documented procedures for final inspection and testing shall
require that all specified inspection and tests, including those specified either upon the receipt of
product or in-process, have been carried out, and that the results meet the specified
requirements.

2.2.9.5 Inspection and Test Records

Developer shall establish and maintain records that provide evidence that the product has been
inspected and, as applicable, tested. These records shall show clearly where the inspection or
test was performed, what WBS work element the record relates to, whether the product has
passed or failed the inspections and, as applicable, tests according to defined approval criteria.
Soils testing records shall include horizontal and vertical location data. Where the product fails
to pass any inspection and, as applicable, test, the procedures for the control of nonconforming
product shall apply.

Inspection and test records for inspections and tests performed by Developer, IFA, and, as
applicable, a third party or collected by the Developer shall be submitted to IFA within 10 days
of the inspection or test being performed. The record of the inspection or test shall be in an
electronic format acceptable to IFA. A product that fails inspection becomes a nonconforming
product. Also, the records shall identify the responsible inspection authority.
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2.2.10 Control of Inspection, Measuring, and Test Equipment
2.2.10.1 General

Developer shall establish and maintain documented procedures to control, calibrate, and
maintain inspection, measuring, and test equipment — including test software — used by
Developer to demonstrate the conformance of product to the specified requirements. 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.

Developer shall employ an independent QC engineering firm which shall establish, document,
and maintain procedures for the control of inspection, measuring, and test equipment. It shall be
Developer's responsibility, through the Quality Manager, to assess the Contractor to ensure the
required procedures exist and are implemented.

Developer and the independent QC engineering firm shall be responsible for ensuring
applicable requirements of Section 2 are addressed, including the following:

1. Definition of the responsibility and authority for the inspection, measuring, and test
equipment;

2. Procedures for selecting measurements, determining the accuracy and precision
required, and obtaining equipment that meets those requirements;

Disposition of nhonconforming equipment;

Procedures for the identification, maintenance, and storage of measuring equipment;
Record keeping;

Calibration frequency;

Calibration status, including indicators;

© N o 0 &~ W

Disposition of items checked with equipment found to be out of calibration; and
9. Traceability of primary and secondary calibration standards.

2.2.10.2 Control Procedure
Developer, through the independent QC engineering firm, shall do the following:

1. Determine the measurements to be made and the accuracy required and select the
appropriate inspection, measuring, and test equipment that is capable of the necessary
accuracy and precision.

2. Identify all inspection, measuring, and test equipment that can affect product quality, and
calibrate and adjust them at prescribed intervals, or prior to use, against certified
equipment having a known valid relationship to internationally or nationally recognized
standards. Where no such standards exist, document the basis used for calibration.
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3. Develop a master calibration listing indicating the inspection and test equipment that is
used. The log shall include, as a minimum, the identification number, item description,
and the required frequency of calibration and accuracy requirements.

4. Define the process employed for the calibration of inspection, measuring, and test
equipment, including the details of equipment type, the unique identification, the location,
the frequency of checks, the check method, approval criteria, and the action to be taken
when results are unsatisfactory.

5. Identify inspection, measuring, and test equipment with a suitable indicator or approved
identification record to show the calibration status.

6. Maintain calibration records for inspection, measuring, and test equipment.

7. Assess and document the validity of previous inspection and test results when
inspection, measuring, or test equipment is found to be out of calibration.

8. Ensure that the environmental conditions are suitable for the calibrations, inspections,
measurements, and tests being carried out.

9. Ensure that the handling, preservation, and storage of inspection, measuring, and test
equipment is such that the equipment’s accuracy and fitness for use is maintained.

10. Safeguard inspection, measuring, and test facilities, including both test hardware and
test software, from adjustments that would invalidate the calibration setting.

2.2.11 Inspection and Test Status

The inspection and test status of products shall be identified by a suitable means that indicates
the conformance or nonconformance of a product regarding the inspection and test performed.
The identification of inspection and test status shall be maintained, as defined in the Quality
Management Plan and, as applicable, documented procedures, throughout the production,
installation, and servicing of the product to ensure that only product that has passed the
required inspections and tests is dispatched, used, or installed.

2.2.12 Control of Nonconforming Product
2.2.12.1 General

Developer shall establish and maintain documented procedures to ensure that products that do
not conform to specified requirements are prevented from use (unintended or otherwise) or
installation. This control shall provide for identification, documentation, evaluation, segregation
(when practical), the disposition of nonconforming product, and for notification to the functions
concerned.

2.2.12.2  Review and Disposition of Nonconforming Product

Developer shall define the responsibility for review and authority for the disposition of
nonconforming product.

A nonconformance shall be defined as any condition in equipment, materials, or processes that
do not comply with required plans, specifications, codes, standards, documentation, records,
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procedures, or requirements of the PPA Documents that cause the acceptability of equipment,
materials, or processes to be unacceptable or indeterminate.

Nonconforming Work shall be reviewed in accordance with documented procedures. It may be:

1. Reworked to meet the specified requirements; or,
2. Rejected.

The procedures shall also address the disposition of nonconforming items and the steps
necessary to verify that the nonconformances have been adequately addressed and that the
item then can be characterized as conforming.

Developer shall keep and maintain records of nonconforming findings. Also, each
nonconformance record shall contain all deliberations; retesting; and resolution activities,
findings, and decisions.

Repaired and, as applicable, reworked product shall be re-inspected in accordance with the
Quality Management Plan and, as applicable, documented procedures. Developer’s obligations
and IFA’s rights with respect to Nonconforming Work shall be governed by the PPA.

2.2.13 Corrective and Preventive Action
2.2.13.1 General

Developer shall establish and maintain documented procedures for implementing corrective and
preventive action.

This Section 2 encompasses aspects for dealing with Nonconforming Work. The first is
implementation and effectiveness of previously implemented corrective actions.

The second is preventive action which plays a major role in this requirement. Most procedures
addressing corrective action need to include preventive action. The investigation of
Nonconforming Work needs to look into three possible causes: the product, the process, and
the quality system.

Developer shall implement and record any changes to the documented procedures resulting
from corrective and preventive action.

2.2.13.2 Corrective Action

Developer shall maintain and document a procedure for dealing with Nonconforming Work and,
as applicable, complaints, to ensure that the cause has been determined and investigated, and
that the appropriate corrective action, if any, shall be taken.

Follow-up action shall investigate to see if the corrective action resolved the identified problem,
and also to ensure the corrective action did not have an undesirable effect on another element
of the quality system.
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2.2.133 Preventive Action

Developer shall establish, document, and maintain procedures for implementing preventive
actions to eliminate the causes of potential nonconformities in order to prevent their occurrence.

Preventive actions shall be appropriate to the effects of the potential problems. The results of
preventive actions shall be documented and reviewed for their effectiveness.

2.2.14 Handling, Storage, Packaging, Preservation, and Delivery
2.2.141  General

Developer shall establish and maintain documented procedures for the handling, storage,
packaging, preservation, and delivery of product.

The procedures developed shall apply to all parties involved on the East End Crossing,
beginning with Developer drafting the Construction Documents, all the way through to the
personnel responsible for the start-up and turnover of the facility to IFA at the completion of
construction, and for those elements within the O&M Limits at the turnover of the facility at the
completion of the Term at handback. The specific application of the requirements is determined
by the function performed: Developer, Contractors, Suppliers, manufacturer, distributor, vendor,
warehousing, equipment operators, and installer.

Procedures shall be developed and implemented for designating which items require special
handling, storage, or maintenance. The development of the HSPPD procedures and work
instructions are affected by the other elements of Section 2, and therefore shall be reviewed for
applicability and requirement inclusion.

2.2.14.2 Handling
Developer shall provide methods of handling products that prevent damage or deterioration.

Special handling clothing and precautions shall be identified for all hazardous materials, with
assurances that only qualified and trained personnel handle the material. The handling
procedures shall include instructions to follow for decontamination and the notification of
authorities and responsible parties in the event of an accident.

2.2.14.3 Storage

Developer shall use designated storage areas or stock rooms to prevent damage or the
deterioration of product, pending use or delivery. Appropriate methods for authorizing receipt to
and dispatch from such areas shall be stipulated.

To detect deterioration, the condition of product in stock shall be assessed at appropriate
intervals.

Iltems requiring protection shall be identified and protected as necessary to prevent loss,
damage deterioration, or the loss of identification.

Special storage requirements shall be clearly defined for materials and equipment that are
received on the East End Crossing; this includes plans, records, and operating manuals.
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Materials shall be segregated to prevent cross contamination or environmental contamination.

Material with limited shelf life shall be identified and procedures developed and implemented to
identify the means of ensuring the usage of material prior to its expiration date. The procedures
shall also identify the disposal of materials that may be toxic, hazardous, or might otherwise
have an adverse effect on the environment or on unsuspecting humans.

2.2.14.4 Packaging

Developer shall control packing, packaging, and marking processes (including materials used)
to the extent necessary to ensure conformance to the PPA Documents.

Engineering or procurement documents shall specify applicable packaging requirements to
ensure no damage, contamination, or deterioration occurs in the course of packaging and
transporting the material and equipment. Procedures/work instructions shall clearly define all
special packing and packaging and marking process requirements, including export crating,
moisture barrier, regulatory requirements, climate control, identification, and all requirements of
the PPA Documents.

The labeling of hazardous materials, special handling instructions, and the notification of
authorities and Developer shall be clearly and plainly identified on the packaging.

2.2.145 Preservation

Developer shall apply appropriate methods for the preservation and segregation of product
when the product is under Developer's control.

Procedures shall include special unpacking instructions, the controlled conditions necessary to
prevent or deter the deterioration of material or equipment and prevention of corrosion and, as
applicable, contamination, and required servicing.

2.2.14.6 Delivery

Developer shall arrange for the protection of the quality of product after final inspection and
testing. This protection shall be extended to include delivery to destination where the final
inspection and testing is not on-Site.

When the delivery of equipment and, as applicable, materials to the jobsite is the responsibility
of Developer, it shall develop procedures or reference appropriate standards to protect the
items during delivery.

2.2.15 Control of Quality Records

Developer shall establish and maintain documented procedures for the identification, collection,
indexing, access, filing, storage, maintenance, and disposition of quality records.

Quality records shall be maintained to demonstrate conformance to requirements of the PPA
Documents and the effective operation of the quality system. Pertinent quality records from the
Contractor shall be an element of these data.
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Records shall be kept of documents that serve as evidence that requisite quality is achieved in
Work on the East End Crossing. Records shall be adequately identified, filed, and stored.
Retention periods and the storage medium of such records shall be established in accordance
with the requirements of the PPA Documents.

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 for inspection,
duplication, audit, and evaluation by IFA in accordance with the requirements of the PPA
Documents.

Management shall identify the records necessary to provide objective evidence of review; of the
PPA Documents; procedure compliance; Design Review, when applicable; training; and the
completion and approval of inspection and testing — or to provide the traceability of equipment
or items to documentation.

A list of project-required records shall be developed, retained, and, as applicable, turned over to
IFA prior to completing the Work.

2.2.16 Internal Quality Audits

Developer shall establish and maintain documented procedures for planning and implementing
internal quality audits to verify whether quality activities and related results comply with planned
arrangements and to determine the effectiveness of the quality system.

Internal quality audits shall be conducted in accordance with sound auditing principles. The
frequency of the audits shall be appropriate to the importance and complexity of the East End
Crossing or corporate operation, but shall at least be on a quarterly basis. Audits shall be
initiated early enough in the life of the East End Crossing to ensure effective quality control
during all phases. The audits shall include project management as well as technical work
activities.

Internal quality audits shall be carried out by personnel independent of those having direct
responsibility for the activity being audited.

The internal quality audit program shall provide verification that the quality system is operating
and being implemented as planned. Audits shall be conducted on a planned and scheduled
basis, consistent with the importance of the activities being performed.

The results of the 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 audit.

Follow-up audit activities shall verify and record the implementation and effectiveness of the
corrective action taken.

The results of internal quality audits shall be reviewed in management review meetings. In
accomplishing management review, the results of internal audits and their attendant corrective
action status shall be reviewed for adequacy and effectiveness.
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Auditor qualifications shall be established and documented by Developer. Staff assigned
auditing tasks shall be qualified accordingly, with qualification records maintained as quality
records. Auditing need not be a full-time assignment, but staff assigned auditing tasks shall
have no direct responsibilities for the function or work they audit.

Audits shall be carefully planned and executed to avoid or minimize disruption of the audited
activity. Results shall be provided promptly to personnel responsible for the audited activity and
their management. Corrective action shall be developed to identify the root causes and to
institute measures to prevent the types of deficiencies identified in the audit. Corrective actions
shall be monitored through a review of documents, surveillance, or follow-up audits. These
actions shall be conducted in a timely manner to determine the effectiveness of corrective action
that is implemented. Records of corrective actions shall be kept together with the respective
audit records.

Records of internal audits shall be maintained by Developer.

2.2.17 Training

Developer shall establish and maintain documented procedures for identifying training needs
and provide for the training of all personnel performing activities affecting quality. Personnel
performing specific assigned tasks shall be qualified on the basis of appropriate education,
training, and, as applicable, experience, as required. Appropriate records of training shall be
maintained.

Developer shall establish documented procedures and records to ensure that the skills and
professional judgment of their personnel are developed appropriately for their intended roles,
through training and, as applicable, 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
materially impact quality.

All qualification and training records are quality records and shall be maintained accordingly.

East End Crossing personnel shall be trained in all the special East End Crossing procedures
applicable to their work.

Craft journeymen with special skills need not be trained, but their competency shall be verified
and a record maintained of the verification.

2.2.18 Servicing

Where servicing of an installed product or equipment is a specified requirement, Developer shall
establish and maintain documented procedures for performing, verifying, and reporting that the
servicing meets the specified requirements.

The requirement of this Section 2.2.18 is applicable only where it is specified in the PPA
Documents.

Should such a requirement exist, Developer shall document procedures that detail the
methodologies to be used while performing the service, how compliance to these operations
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and IFA's requirements are verified, and the agreed-upon method of reporting compliance of
service operations to the requirements of the PPA Documents.

2.2.19 Statistical Techniques
2.2.19.1 Identification of Need

Developer shall identify the need for statistical techniques required for establishing, controlling,
and verifying process capability and product characteristics.

Developer shall review its operations for activities that may benefit from the use of statistical
techniques as a means of establishing a level of control, the maintenance of an existing level of
performance, and the verification of performance. The needs assessment could include
determining an activity impact on cost, time management/utilization, and the quality of
deliverables. It could also identify areas where the application of statistics would provide an
indication of variation, activities efficiencies, and deviation control.

2.2.19.2 Procedures

Developer shall establish and maintain documented procedures to implement and control the
application of the statistical techniques identified in Section 2.2.19.1.

Should the need for statistical programs be established, Developer shall document procedures
detailing the methods to be applied.
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3 DESIGN QUALITY ASSURANCE, QUALITY CONTROL,
AND OVERSIGHT

3.1 Designer Responsibilities

The Design Work shall be performed in accordance with the requirements of Section 5.2.1 of
the PPA.

It shall be Developer’s sole responsibility to provide Design Documents, Plans and Construction
Documents in order to develop a finished product in accordance with the PPA Documents and
Developer’s Design Quality Assurance/Quality Control (QA/QC) Plan, hereinafter “Design
QA/QC Plan”. The Design QA/QC Plan is a component part of the PMP. Developer shall verify
pertinent dimensions in the field prior to the review of Design Documents, Plans, and
Construction Documents. A review of Developer’s Design Documents, Plans, and Construction
Documents shall not relieve Developer of the responsibility for the satisfactory completion of the
Work.

Design Documents, Plans, and Construction Documents shall be subject to IFA’s Design
Review before beginning construction work covered by the Plans, and shall not be thereafter
amended or altered without the prior approval of Developer's Designer and subsequent Design
Review by IFA.

Developer shall perform the following:

1. Manage the Design Work and Design Work QA/QC.

2. Coordinate with and obtain necessary Governmental Approvals (excluding IFA-Provided
Approvals) from, but not limited to, authorities having jurisdiction for temporary road
diversions and detours, shutdowns, utility relocations, temporary sidewalk closures, and
pedestrian/bicycle detours.

3. Ensure that the Designer properly checks the Design Documents for the East End
Crossing and that the Design QA Manager (DQAM) certifies QC procedures in
accordance with the PPA Documents and Design QA/QC Plan.

The procedures for the checking of the Design Documents of permanent components also apply
to the Design Documents of major temporary components and construction sequences that
affect the permanent components of the East End Crossing.

3.2 Developer’s Design Organization and Obligations

3.2.1 Designer

Developer shall appoint a suitably qualified and experienced Designer, which may be a
consultant or an in-house design team, to undertake the design of the permanent components
and the major temporary components of the East End Crossing. Developer shall require the
Designer to maintain all necessary representation throughout the duration of the PPA to ensure
Developer can meet all its obligations under the PPA.
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3.2.2 Location of Developer’s Designer

The Designer may perform production Design Work in the East End Crossing vicinity or
elsewhere. However, the Key Personnel shall be assigned primarily to the Project Office.

3.2.3 Completeness of Design

The Design Work shall be considered complete upon Final Acceptance, following the submittal
and review of the Record Drawings, in accordance with the PPA Documents and project
requirements.

3.2.4 Lead Engineer

Developer shall designate and assign a Lead Engineer to manage all Work performed by
Developer’s Designer (“Lead Engineer”). The Lead Engineer shall be located in the East End
Crossing vicinity as required for the Design Work, and shall be present as required thereafter to
manage Design Work support during construction, design changes, and the completion of
Record Drawings.

The Lead Engineer and staff working under the direct supervision of the Lead Engineer shall
conduct an assessment and evaluation of Design Work such that the Lead Engineer can certify
to Developer and to IFA that the Design Documents satisfy the requirements of the PPA
Documents, including, and without limitation to, the following requirements:

1. Accuracy;

2. Adequacy;

3. Conformance to Good Industry Practice;
4

Compliance with Project Standards; applicable Laws, including codes, and standards;
and Governmental Approvals;

Cost-effectiveness;
Quiality; and

Function as specified or implied in the PPA Documents.

© N o o0

The Lead Engineer shall include such written certification for all Work being subjected to
a Design Review.

9. The Lead Engineer’s activities shall include, as a minimum, an assessment and
evaluation of the following:

a) Design reports;
b) Analytical approach;
c) Details of Design Documents for conformity to requirements of PPA Documents;

d) Construction Documents and Plans for conformity to requirements of PPA
Documents;

e) Effect of major temporary components on permanent components;
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f) Field design changes;
g) Design approval for materials and procedures; and

h) Record Drawings for conformity with Final Design Documents, requirements of PPA
Documents and Governmental Approvals, and the Design QA/QC Plan.

3.2.5 Responsible Engineer

Developer shall designate and assignh a Responsible Engineer for each Developer-designated
Design Unit (“Responsible Engineer”). The Responsible Engineer will be the engineer of record
in accordance with applicable state laws and regulations. The Responsible Engineer(s) shall
sign and seal Design reports, Plans, and Project Specifications for the assigned Design Unit(s).
Responsible Engineers shall be Registered Professional Engineers.

Responsible Engineers shall be located in the Project Office as necessary to coordinate the
Work on assigned Design Units. Responsible Engineers shall be present in the East End
Crossing area for, and shall attend all Design Reviews for, assigned Design Unit(s).

3.2.6 Design Quality Assurance Manager

Developer shall assign a “Design Quality Assurance Manager (DQAM)”, as one of the Key
Personnel specified. The DQAM shall report to the Quality Manager and shall be independent
from the production of the Design Documents.

The DQAM shall be responsible for providing QA direction in accordance with the Design
QA/QC Plan for all Design Work performed by Developer. The DQAM shall be in the Project
Office as required throughout the design process and shall be present as required thereafter to
manage design QA related to design support during Construction Work, design changes, and
the completion of Record Drawings.

Developer's DQAM shall assess and evaluate Developer’s design QA and QC activities in order
to certify to Developer and to IFA that the Design QA and QC activities comply with the Design
QA/QC Plan and requirements of the PPA Documents.

Developer shall ensure that the DQAM carries out all duties expressed and implied in the PPA
Documents.

1. The DQAM shall have QA responsibilities related to the following:
a) Design of permanent and major temporary components;
b) Changes in design of permanent components; and
c) Record Drawings.
2. The DQAM shall also perform the following activities:
a) Identify and report nonconformance with PPA Documents;

b) Track, monitor, and report on the status of outstanding design-related
nonconformance reports;

c) Supply monthly Progress Reports; and
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d) Submit specified certificates (permanent components and major temporary
components).

3.2.7 Check by the Designer

The requirement that Developer engage and use a DQAM shall not relieve Developer from
carrying out all the Design QC checks and reviews that are consistent with Good Industry
Practice and that a professional and prudent designer would normally carry out on the type of
Work that is actually being designed.

3.3 Design Units

Developer shall package all design, drawings, and other related documents for the Work into
separate Design Units. Within 30 days of NTP1, Developer shall submit a written report to IFA
identifying each Design Unit. The IFA will review and comment on the Design Units proposed by
Developer. Each Design Unit shall consist of similar and coherent significant parts of the project
that can be checked and reviewed as a self-contained package with due consideration for
accommodating interfaces with other project components.

The written report shall include the following:

1. Design Unit description, including the scope of the Design Work within each Design Unit,
including limits and interface points;

2. Planned review stages and dates, including specific information to be reviewed, review
dates (measured from NTP1 date) specified in the PPA Documents, and percent
complete represented by each review;

3. Responsible Engineer; and
4. Locations where Design Work will be performed.

Developer shall submit any revisions to the information provided in response to the
requirements in this Section 3.3 in writing to IFA concurrent with the monthly Progress Report.

3.4 Relationship of Early Construction Starts to Design
Development and Review

It is the intent of IFA to allow Construction Work to begin on a Design Unit prior to IFA approval
of Final Design. Construction Work on any Design Unit, or component thereof, may begin at any
time after the applicable Released-for-Construction (RFC) Design Review. Construction may
progress in increments determined by Developer prior to Final Design, at Developer’s risk,
provided each increment of construction is covered by Plans and Construction Documents that
have been reviewed by IFA and meet the requirements for Released-for-Construction.

3.5 Schedule for Design Checks, Design Reviews, and Submission
of Checked Design

Developer is responsible for scheduling and conducting design checks and Design Reviews to
meet the design and construction needs of the Project Schedule. It is recognized and
anticipated that the Design Review process and the frequency, duration, and intensity of Design
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Reviews may vary with the complexity of the individual Design Units and the associated
construction activities. The duration of typical Design Reviews shall be 15 days, unless
otherwise agreed to by IFA during the design workshop (Section 3.1.2.1 of the PPA). Actual
durations of Design Reviews shall be verified during the course of the East End Crossing Work.
The Design Review durations specified in the PPA Documents may be modified by mutual
agreement of the Parties. Developer shall give a written notice of scheduled Design Reviews to
IFA at least one week prior to any review.

Developer shall include the agreed-upon Design Review Plan and Schedule for all Design Units,
including their components, design safety assessment, and elements, as part of the Project
Schedule. The Design Review Plan and Schedule shall be reviewed jointly by both IFA and
Developer at a minimum monthly.

Except for Record Drawings, Design Documents that are to be reviewed during Design Reviews
shall be submitted with sufficient copies, as defined in the Design Review Plan and Schedule, to
accommodate all participants in the Design Review, and shall be assembled for review in the
Project Office.

Developer shall only conduct Design Reviews on Design Documents that have been checked.
No Design Documents shall be submitted for Design Review prior to approval of the Design
QA/QC Plan. Design Documents shall be complete for each Design Unit, but may be combined
for multiple Design Units at any one time upon IFA’s written concurrence. A portion of a Design
Unit may be reviewed where that portion has been identified for RFC. Developer shall include a
review of each Design Unit for consultation and written comment in accordance with the Project
Baseline Schedule.

For each Design Unit designated by Developer, Developer shall include design checks and
Design Reviews as indicated in Table 3-1, and such additional reviews as may arise as
indicated in Section 3.12.2.4. Developer shall allow the time for IFA’s participation and input to
any design check conducted by Developer's DQAM. Developer shall incorporate this schedule
into Developer's Project Schedule and report progress and updates in the monthly Progress
Reports. Developer shall keep IFA up to date on the exact timing of reviews and RFC Design
Reviews through the weekly progress meetings.

3.6 Revisions to Design

Developer shall treat any changes to design initiated by Developer and already checked by the
Designer and certified by the DQAM as an entirely new design. Such circumstances shall not
form the basis of a Relief Event or otherwise entitle Developer to additional compensation or a
time extension.

3.7 IFA Design Review Plan and Schedule

As a component of the Design QA/QC Plan Developer shall prepare and submit a written
Design Review Plan and Schedule within 45 days of NTP1, for review and comment by IFA
(“Design Review Plan and Schedule”). The Design Review Plan and Schedule shall address
design stages, plan completeness, and the QA/QC process, for each Design Unit. The Design
Review Plan and Schedule shall describe the level of design that the Designer shall accomplish
for each of the planned stages of design development and provide a description and checklist
for each Design Unit that clearly identifies the Design Documents that will be reviewed. The
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design schedule shall include review times for each design check and IFA Design Review,
including the review dates and durations for IFA, unless noted otherwise in the Technical
Provisions or otherwise agreed to by IFA at the design workshop.

3.8 Stages of Design Development

Developer shall provide for a design check and Design Review for each Design Unit at each
Developer defined stage of design development specified herein, as proposed by Developer,
and agreed to in the design workshop. The following are the six stages of design development:

Stage 1 Design;

Stage 2 Design (optional unless noted otherwise);

1.
2.
3. Released-for-Construction;
4. Final Design;

5

Working drawings; and
6. Record Drawings.

Developer’s design check and IFA’s Design Review at each stage of design development shall,
as applicable:

a. Verify that the Design Documents and Construction Documents comply with the
requirements of the PPA Documents;

b. Allow components of Design Units to be Released-for-Construction; or,
c. Inthe case of reviews of working drawings, allow construction to continue.

Design Reviews and design checks shall be completed for each Design Unit (and for each
component or element within a Design Unit), at each stage of design development. Developer
shall schedule the Design Review and Submittals to be consistent with the Project Baseline
Schedule and timeframes for IFA action on those Submittals.

The East End Bridge and Tunnel shall have Stage 1, Stage 2 and Final Design Design Reviews
as specified above. Design Units that are smaller and less complicated need only have Stage 1
review prior to RFC review.

3.9 Design Reviews

Except as mutually agreed upon by Developer and IFA, all Design Reviews shall be conducted
in the Project Office. IFA will provide Stage 1, Stage 2 where applicable, RFC, and Final Design
Design Reviews. Each of the Design Reviews (for each stage of design development) will
consist of three phases.

e Phase 1 shall consist of informal, brief presentations (sometimes known as over-the-
shoulder reviews) during the development of design at the review office by the
Responsible Engineer of the Design Unit being reviewed and the other Developer staff.
The presentations shall include an explanation of what component(s) are being
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reviewed, highlighting any critical points or other information that may be of particular
interest to the review participants.

e Phase 2 shall be a period of more detailed review by the review participants. For minor
items with little complexity, and although it is expected that most Phase 2 reviews will
take place in the Project Office, Phase 2 shall, as necessary, provide for review
participants to take the review package to their own offices for further examination,
particularly for complex and, sensitive features. During this period, reviewers are
encouraged to contact or meet with the Responsible Engineer to gain further
understanding of the design intent of discuss the reviewers issues. The length of Phase
2 shall be consistent with the durations agreed to at the design workshop or as
subsequently agreed to in writing. IFA’'s Phase 2 written comments, if any, shall be
provided to Developer through a design requirement verification report and within the
periods specified in the PPA or as agreed to during the Design Workshop. All IFA design
requirement verification observations shall be viewable to the Developer’s staff through
the IFA’s requirement verification database application. Developer’s design staff shall be
required to respond to all IFA observations related to design non-conformances or
Design Requirements not being realized through the IFA’s requirement verification
database application.

e Phase 3 shall consist of review participants meeting face to face with the Responsible
Engineer and other members of Developer’s staff to present and resolve comments from
review participants. All IFA detected issues shall be appropriately resolved within the
IFA’s requirement verification database application. Phase 3 face to face comment
resolution meetings may be waived as mutually agreed between Developer and IFA but
any waiver of this meeting by IFA does not release Developer from appropriately
resolving the IFA detected issues within IFA’'s requirement verification database
application.

3.9.1 Stage 1 Design Review

The Design Review of Stage 1 Design shall be the first Design Review after award and is
intended to verify that the design concepts proposed by Developer meet the requirements of the
PPA Documents. The Stage 1 Design Review shall verify the following:

1. That the design concepts governing future East End Crossing design development are
consistent with the requirements of the PPA Documents;

2. That the design concepts are substantiated and justified by adequate Site investigation
and analysis;

3. Final Project ROW requirements;

4. That the Project Standards applicable to the proposed design concepts are identified
and appropriate;

5. The proposed design concepts are constructible; and

6. That the design meets East End Crossing quality requirements and required procedures
in the Design QA/QC Plan.

If the Stage 1 Design is revised subsequent to the Stage 1 Design Review, Developer shall
recheck and recertify the design as an additional Stage 1 Design Review. Unless the revisions
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resulted from an IFA Change, such revisions shall not form the basis of a Relief Event or
otherwise entitle Developer to additional compensation or a time extension.

3.9.2 Stage 2 Design Review

Stage 2 Design Review shall be performed at the discretion of Developer except for the East
End Bridge and Tunnel, which shall have Stage 2 Design Reviews. Design Units that are
smaller and less complicated need only have Stage 1 review prior to RFC review. Developer
shall schedule Stage 2 reviews when the Design Work is sufficiently advanced from Stage 1
and in advance of RFC or Final Design to provide the opportunity to verify that the design is
advancing per the requirements of the PPA documents, considering the type of design element.

Developer and IFA shall use the Stage 2 Design Review(s) to verify that the concepts and
parameters established and represented by Stage 1 Design are being followed and that
requirements of the PPA Documents continue to be met. Developer shall specifically highlight,
check, and bring to the attention of IFA in writing any changes to information presented at Stage
1 Design. Developer shall submit the Stage 2 Design for review and comment by IFA.

3.9.3 Released-for-Construction Design Review

Developer and IFA shall use the Design Review(s) of Released-for-Construction (RFC) Design
to verify that the concepts and parameters established and represented by Stage 1 Design, or
Stage 2 Design as applicable, are being followed and that requirements of the PPA Documents
continue to be met. Developer shall specifically highlight, check, and bring to the attention of IFA
in writing any changes to information presented at Stage 1 Design. Developer shall submit the
RFC design to IFA for discretionary approval. RFC Design Review may be conducted at any
level of design of the Design Units, suitable to proceed to construction.

Developer shall not construct any permanent components or major temporary components until
the design checks, Design Reviews, and DQAM’s certifications have been completed for the
relevant Design Unit, or component thereof, and until any issues raised in IFA’s review and
Discretionary Approval on the Design have been resolved to IFA’s satisfaction. Additionally,
Developer shall not commence any construction until any design-related Nonconformance
Reports have been addressed and resolved to IFA’s satisfaction.

After completion of all such requirements, Developer’'s Lead Engineer shall stamp, sign and
date the Design Documents as “released for construction,” certifying that all requirements of the
PPA Documents have been satisfied. Subsequent revisions to RFC documents shall clearly
indicate revisions and include a complete history of revisions since first issuance in the title
block and shall follow the same Released-for-Construction Design Review process described in
this Section 3.

3.9.4 Final Design Review

Developer shall schedule and conduct a Final Design Review when the Design Documents and
Construction Documents for a Design Unit are 100 percent complete. Developer shall
specifically highlight, check, and bring to the attention of IFA in writing any changes to
information presented at previous Design Reviews. Developer shall present the Final Design for
review and comment by IFA.
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3.10 Working Drawings

Construction Documents include working drawings which include, but may not be limited to, the
supplemental design products listed below:

1. Construction details;
Erection plans;
Fabrication plans;

Field design change plans;

2

3

4

5. Stress sheets;
6. Shop plans;

7. Lift plans;

8. Bending diagrams for reinforcing steel;

9. Falsework plans;

10. Materials samples; and

11. Similar data required for the successful completion of the Work.

Developer shall check, review, and certify working drawings prior to their being issued for
construction.

The IFA will review and comment on the working drawings within 14 days.

3.11 Record Drawings

Developer shall submit the Record Drawings for each Design Unit in accordance with the
requirements of the PPA Documents.

Refer to Section 3.12.2.2 for additional requirements relating to Record Drawings and
information.

3.12 Design Checks, Certifications, and Design Reviews

Developer shall ensure that the Designer’s organization checks all Design Documents, including
drawings, Plans, specifications, calculations, and reports, produced by Developer’s
organization. The DQAM shall certify that these documents have been checked in accordance
with the requirements of the PPA Documents and Developer's Design QA/QC Plan. The
DQAM’s written certification shall provide the certification specified in Section 3.12.3.

Developer and IFA shall follow the process shown in Figure 3-1 for design checks conducted by
Developer's DQAM and IFA Design Reviews. This applies to all design checks and Design
Reviews except Record Drawing reviews.

INDIANA FINANCE AUTHORITY 47 JULY 31, 2012
THE EAST END CROSSING PUBLIC-PRIVATE AGREEMENT
ADDENDUM 7 — OCTOBER 19, 2012



Technical Provisions - Section 3
Design Quality Assurance, Quality Control, and Oversight

Responses to and the disposition of Nonconformance Reports shall be provided by Developer
in a timely manner. IFA may also issue design Nonconformance Reports shall be addressed
and resolved in accordance with Section 3.1 of the PPA prior to releasing the design(s) for
construction. IFA will close a Nonconformance Report only if the issue has been resolved or
addressed to IFA’s satisfaction, in accordance with the requirements of the PPA Documents.

Figure 3-1 Design Check/Review Flow Chart
(Developer’'s DQAM Conducts Design Check)

DESIGN MANAGER OR
RESPONSIBLE ENGINEER
Conducts review
with participation (consultation

DESIGNER DQMm
Conducts design and ———{ Conducts Independent |———

internal checks. Check. and written comment) by IFA.
DQM issues certificate to
Developer.
IFA-DESIGNATED
DEVELOPER Provides consutaon
Submits design and  ——»f

and written comment,
and/or approval
to Developer.

DQM certificate to IFA.

Developer and IFA shall follow the process shown in Figure 3-2 for Record Drawings being
submitted for Department Design Review.

Figure 3-2 Design Review Flow Chart for Record Drawings

DEVELOPER

DESIGNER bam Submits record

IFA-DESIGNATED

Conducts design Conducts Tawing dacian: REPRESENTATIVE
review of as-built independent g g Provides consultation
3 —> — and —— ;
drawings and check and ) and written comments
: i DQM Certificate
conducts issues certificate to IFA to be addressed
internal checks. to Developer. f : by Developer.
or review.

Developer shall conduct and complete the design checks, certifications, and reviews for each
Design Unit by the entity specified in the column entitled “Design Check and Certification to
Developer” appearing in Table 3-1. IFA will provide review and approval on the design prior to
Developer releasing designs for construction.

Developer shall conduct its design check or submit its design for Design Review in accordance
with Table 3-1 supported by a written certification issued by the DQAM, at the stages of design
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development shown in Table 3-1 for each Design Unit in accordance with the Design Review
Plan and Schedule and the Project Baseline Schedule.

Table 3-1 Designh Checks, Certifications, and Design Reviews for Permanent and
Temporary Components

Stage of Design Design Check and Design Review
Development Certification to Developer
Stage 1 Design Designer and DQAM IFA and Designer
Stage 2 Design Review(s) Designer and DQAM IFA and Designer
Released-for-Construction Designer and DQAM IFA and Designer
Design
Final Design Designer and DQAM IFA and Designer
Working Drawings and : .
Related Documents Designer and DQAM IFA and Designer
Record Drawings Designer and DQAM IFA
E:/Iajor Temporary Designer and DQAM IFA and Designer
omponents
Temporary Components Designer and Checker Not Applicable

3.12.1 Developer’s Independent Design Checks

Developer shall carry out independent design checks of East End Bridge and the Tunnel, major
temporary structures for the East End Bridge and Tunnel, and the effects of temporary
structures on the permanent components by senior engineers who are not involved in the
production of the design being reviewed and who have either equal to or more qualifications and
experience, for the design being checked, than the Responsible Engineer.

Independent design checks shall be identified in the Design QA/QC Plan and shall comprise
design assessment and analytical checks as specified in Sections 3.12.1.1 and 3.12.1.2.

3.12.1.1 Design Assessment

Design assessment shall be the review of general compliance with the requirements of the PPA
Documents, taking into consideration the proposed method of construction, and shall cover the
following areas:

Loads;

Applicable Laws and Project Standards;
Methods of analysis;

Computer software and its validation;
Interface requirements;

Maintenance requirements;

N oo g M o Ddh e

Materials and material properties;

8. Durability requirements;
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9. Fatigue performance;
10. Hydrology;
11. Design flows; and

12. Requirements and conditions of Governmental Approvals and environmental
commitments.

3.12.1.2  Analytical Check

The independent design check shall include an independent analytical check using separate
calculations — and without reference to the Designer’s calculations — to establish the structural
adequacy and integrity of critical structural members. This shall include, but is not limited to, the
following:

1. The structural geometry and modeling;

2. Material properties;

3. Member properties;

4. Loading intensities; and

5. Structural boundary conditions.
3.12.2 Design Reviews

Developer’s time and cost impacts of revisions arising from IFA’s participation in Design
Reviews or caused by Developer’s noncompliance with the PPA Documents requirements shall
be borne by Developer and shall not form the basis of a Relief Event.

3.12.2.1 Design Checks Conducted by Developer’s DQAM
Developer shall notify and invite IFA to participate in all design checks conducted by the DQAM.

For design checks conducted by the DQAM (refer to Table 3-1), the DQAM shall provide a
design check report for each Design Unit at the conclusion of each design check. The design
check reports shall identify any actions arising from the review. The report shall note items
requiring corrective action on a design Nonconformance Report. The DQAM shall send the
design Nonconformance Report to the Designer and a copy to IFA.

Developer shall conduct design checks in the Project Office. The Responsible Engineer and any
specialists with significant input to the design or Design Review shall be present. Developer
shall make available to IFA all drawings, copies of calculations, reports, or other items pertinent
to the design check in accordance with the Design Review Plan and Schedule.

3.12.2.2 Record Drawing Review

Record Drawings shall incorporate complete information that reflects that the Work as
constructed meets the requirements of the PPA Documents.

As a condition of Final Acceptance, Developer shall submit Record Drawings, complete for each
Design Unit, to IFA for review and comment.
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Developer shall make all corrections noted in the review of Record Drawings and resubmit the
corrected Record Drawings to IFA for review and approval.

The approval of Record Drawings by IFA is a condition of Final Acceptance and will not occur
until the Record Drawings are submitted, reviewed, and corrected to IFA’s satisfaction.

3.12.2.3 Design Review of Major Temporary Components

The DQAM shall conduct a design check of major temporary components that represent
complex structures and that potentially can affect the safety, quality, and durability of the
permanent components. The review shall include the effect of the major temporary components
on the permanent components. Developer shall invite IFA to participate in the review.

3.12.2.4 Additional Reviews

IFA may conduct additional over-the shoulder reviews as considered necessary to ensure a
continued and uniform consistency in the quality and effective incorporation of revisions to
designs. Developer may also conduct reviews necessary to facilitate the early release of
designs for construction.

3.12.3 Released for Construction

Developer may start the construction of any element of the permanent components only after
occurrence of all of the following:

1. The Designer has conducted its design QC checks throughout the design process in
compliance with the Design QA/QC Plan and certifies, in writing, that the Design
Document is complete to the appropriate level or stage of review, checked, and ready to
be Released-for-Construction.

2. The DQAM has signed the title sheet for the drawings, certifying to the following (the title
sheet can be formatted to include the items of certification):

Design checks have been completed;

a
b. Design Work conforms to requirements of the PPA Documents;

o

Any Deviations or design exceptions have been approved, in writing, by IFA;

o

Design QC activities are following Developer’s Design QA/QC Plan; and

e. All outstanding issues or comments from Design Reviews have been resolved to
IFA’s satisfaction.

3. The Responsible Engineer has signed all drawings prepared under their direction. For
those drawings and documents included in the Submittal that are prepared by a
manufacturer or Supplier or other persons not under the direct supervision of the
Responsible Engineer, the Responsible Engineer shall affix a stamp that indicates the
design shown on the sheet or Design Document conforms to the overall design and
requirements of the PPA Documents.

4. The DQAM has signed the title sheet to the drawings certifying to the items contained in
Section 3.2.4. The title sheet can be formatted to include the items of certification.
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5. Developer has verified in writing the following:
a. Design has undergone constructability review and is constructible as represented,;

b. Design Documents, Construction Documents, and related documents for the portion
of the East End Crossing to be constructed are complete and checked;

c. The design and drawings for maintenance of traffic (MOT) and temporary erosion
control and environmental measures applicable to the Work are complete; and

d. Adequate stakes, lines, and monuments necessary to control the Work have been
established on the Site.

e. Developer has addressed the IFA-provided written comments regarding the Design
Documents and applicable MOT plans, temporary erosion control measures, and
environmental requirements to the IFA’s satisfaction.

6. Developer's Lead Engineer stamps the Design Documents as ‘“released for
construction”.

See Section 3.1.8 of the PPA for additional information regarding the affect of IFA’s consultation
and written comments.

Any design Nonconformance Reports issued by the DQAM or IFA shall be addressed and
resolved by Developer, to the satisfaction of IFA prior to any design being Released-for-
Construction.

3.12.4 Detected Nonconformances and Comment Resolution

IFA comments and detected Nonconforming Work from Design Reviews will be recorded and
transmitted to Developer. Developer shall record its proposed disposition and response to each
detected Nonconformance and comment and meet with IFA to resolve outstanding detected
Nonconformances, comments, and dispositions. Final disposition and resolution shall be
documented by Developer within an IFA-provided database application.

All Design Reviews shall include a comment and Nonconformance Report resolution process
where unresolved comments and Nonconformance Reports are discussed and a written action
plan and schedule for the resolution of unresolved comments are presented in accordance with
Section 3.1 of the PPA. The DQAM shall lead the process.

3.13 Design Exceptions

All design Deviations or design exceptions from Project Standards shall be submitted to IFA for
review and approval in accordance with the IDM. All requests for Deviations and exceptions
shall be submitted with a justification report detailing the reasons to retain a nonstandard or
substandard feature or for providing an improvement that does not bring the feature up to
standard. Requests for design Deviations and exceptions shall be submitted not later than the
Stage 1 Design Review and approved by IFA, in writing, before the affected Design Units will be
Released-for-Construction.
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3.14 Design Changes Prior to Construction

Design changes may occur prior to commencement of Construction Work and may be initiated
by Developer or IFA.

For all design changes requiring calculations, the Designer and the DQAM shall conduct a
documented check of all calculations. All design changes requiring the alteration of Design
Documents Released-for-Construction shall undergo all review procedures included for original
Design Documents in Developer’s Design QA/QC Plan and Section 3.12.

3.15 Design Support During Construction

The Lead Engineer and Construction Quality Manager shall verify, during Construction Work,
that the conditions actually encountered are consistent with the design and related Design
Documents and Construction Documents. The Designer shall prepare necessary adjustments in
the Design Documents and Construction Documents and Developer shall obtain IFA
consultation and written comment. The Designer and DQAM shall check any such changes in
accordance with the Design QA/QC Plan. The DQAM shall certify the change, in writing, as
meeting the requirements of the PPA Documents. Developer shall incorporate the adjustments
in the Record Drawings. Developer shall retain copies of the DQAM'’s written certifications and
submit the certifications to IFA.

3.16 Design Workshop

Developer shall arrange a design workshop to familiarize the Designer’s personnel and IFA
review personnel with the design concepts, issues, status, and review procedures. The intent of
the workshop is to make the subsequent Design Reviews more effective and efficient for all
parties. IFA and Developer shall jointly develop the agenda of the workshop and how it is be
organized (e.g., by Design Unit and engineering discipline). The design workshop shall take
place before Design Work commences. The design workshop shall take place no later than 30
days after NTP1.

The agenda shall include developing an agreement regarding time provided in the schedule for
Design Reviews. The duration of Design Reviews, particularly the duration of Phase 2, may vary
depending on items such as the stage of the design development, the size of the review
package, the complexity of the subject for review, potential environmental implications, public
safety concerns, and the need for third-party review. The agenda shall include a discussion of
the necessary Environmental Approvals, permitting processes, review times, and strategy for
the mitigation of potential delays.

Developer shall consider these issues and specified review times when preparing its proposed
Project Baseline Schedule, as well as when discussing durations at this workshop.

All agreements, schedules, and understandings reached during the design workshop shall be
documented, in writing, by Developer and approved by Developer’s Project Manager and IFA.
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3.17 Quantity Estimates

To facilitate determining QC sampling and testing requirements, Developer shall provide a
detailed schedule of pay items in a format acceptable to IFA, complete with item codes prior to
any construction activity.

3.18 Designh Documentation

3.18.1 Progress Tracking

Developer shall include engineering and design progress and changes in its Project Status
Schedule, including Work on any design change.

3.18.2 Design Quality Records

The DQAM shall prepare and submit monthly monitoring reports to IFA of all design issues and
review comments resulting from the scheduled and additional checks and reviews, including
over-the-shoulder reviews.

Developer shall also maintain an auditable record of all Design QA/QC Plan procedures,
reviews, and checks. Developer shall perform verification sampling of quality assurance’s
documentation to determine if all procedures included in the Design QA/QC Plan have been
followed.

Developer shall submit reports of checks and reviews within seven days of the completion of the
review.

Developer shall develop, implement, and maintain a log of design Nonconformance Reports and
notices indicating the dates issued, reasons, their status, or their resolution and the date of
resolution.

Developer shall prepare and maintain daily records of design activities using forms acceptable
to IFA.

3.18.3 Design QA Manager Reports
3.18.3.1 Monthly Report to IFA

The DQAM shall submit a monthly Progress Report directly to IFA in accordance with this
Section 3.18.3.1 and Section 1.5.2.1.3 that includes the following:

1. Summary of reviews conducted;

2. Nonconforming Work and current status and disposition, based on design
nonconformance log; and

3. Submission(s) from Developer and status.
3.19 Design Documents and Construction Documents

The PPA Documents establish the minimum standards of quality and define requirements that
the Design Work and Construction Work shall satisfy.
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During the design process, Developer shall develop Construction Documents and Design
Documents based on the PPA Documents that are applicable to the specific materials,
products, equipment, procedures, and methods that Developer intends to use.

During Design Reviews, the Design Documents and Construction Documents will be evaluated
by IFA to determine if they meet the PPA requirements.

3.19.1 Plans

The Work shall be performed in accordance with the details as shown on the Design
Documents prepared by the Designer and those Construction Documents prepared by
Developer. It shall be solely Developer’s responsibility to provide Construction Documents of
such a nature as to develop a finished product in accordance with Design Documents and
requirements of the PPA Documents. Developer shall verify pertinent dimensions in the field
prior to conducting a Design Review. Participation in the review of Developer’s Design
Documents and Construction Documents by IFA shall not relieve Developer of the responsibility
for the satisfactory completion of the Work.

Construction Documents shall be reviewed and approved, in writing, by the Designer before
beginning the Construction Work and shall not thereafter be amended or altered without prior
written approval of the Designer and IFA’s review and written comment.

All Released-for-Construction Design, Final Design, and Record Drawings shall be signed and
stamped/sealed by the appropriate Responsible Engineer and shall include, on the title sheet for
the plans, the certification signatures of the Lead Engineer and the DQAM (the title sheet can be
formatted to cite the appropriate certification requirements of Sections 3.2.4 and 3.12.3).

3.19.2 Design and Record Drawings Format and Organization

Developer shall prepare project CADD Drafting Standards for IFA review and comment within
120 days of NTP1.

All Plans shall include relevant reference files and information, including but not limited to
proposed Project ROW, property lines for adjacent properties, limit of disturbance,
environmental features, etc., to facilitate the full and complete review of the Plan, as well as
support other project efforts, including coordination with third parties, Governmental Entities,
and public outreach.

Electronic submittals of Plans, for any purpose, shall be in PDF format of a sufficient resolution
and clarity to allow full-size printing, with accurate scale, that is indistinguishable in quality from
a traditional mylar print. Developer is advised that scanning to PDF format using a standard
multi-function copier will generally not meet this requirement.

Design revisions to Released-for-Construction Plans shall be indicated using redline format,
with modifications shown in red and noted with a revision number near the revision and in the
revision block.

Relevant .DGN files shall be submitted with each Plan set for review as agreed upon by the
Parties or as requested by IFA.
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Plans shall be formatted and organized such that a single, indexed, and well-organized set of
Released-for-Construction Plans shall be available in electronic PDF format to IFA at all times.
This conformed plan set shall include plan revisions made during Construction Work and
Record Drawings.

3.19.3 CADD Standards

CADD formatting for Design Documents and Record Drawings shall conform to Developers
CADD Drafting Standards.

3.19.4 Special Provisions

Developer shall prepare Special Provisions based on the requirements of the PPA Documents.
Developer may perform the following activities:

1. Use Department’'s Standard Specifications and Recurring Special Provisions as
supplemented by the PPA Documents; and

2. Prepare Special Provisions to the Standard Specifications.

Special Provisions, including Special Provisions to the Standard Specifications and Recurring
Special Provisions, shall be submitted to IFA and reviewed by Developer and IFA during the
applicable Design Reviews to verify that the Special Provisions provide a level of quality that
meets or exceeds the requirements of the PPA Documents and that the Special Provisions are
suitable and appropriate to control the Work. Developer shall be responsible for demonstrating
that the Special Provisions meet or exceed the standard of quality required by the PPA
Documents.

The Special Provisions shall define the type and frequency of QC sampling and testing to be
conducted for the Work covered by a Special Provision. Use the Department’s “Manual for
Frequency of Sampling and Testing and Basis for Use of Materials” as specified in Section 4.
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4  CONSTRUCTION QUALITY ASSURANCE, QUALITY
CONTROL, AND OVERSIGHT

4.1 Developer Construction Responsibilities

Construction Work shall be performed in accordance with the requirements of the PPA
Documents, Good Industry Practice, Governmental Approvals, Laws, Final Design Documents,
Construction Documents, and the approved PMP and components thereof.

Developer shall submit a Construction QA/QC Plan for the Construction Work as a component
of the PMP. Developer, through the Construction QA/QC Plan, shall have the primary
responsibility for the quality of the Work, including all Work and products of Contractors,
fabricators, Suppliers, and vendors, both on- and off-Site. The IFA, in its Oversight role, through
Quality Assurance (QA), will conduct verification Oversight inspections, audits, sampling, and
testing.

The Construction QA/QC Plan shall be capable of ensuring 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 shall comply with the requirements of the PPA Documents, and that all
materials incorporated in the Work and all equipment and all elements of the Work shall perform
satisfactorily for the purpose intended.

4.1.1 Construction Quality Control Inspection

All construction processes, procedures, and workmanship shall be inspected by Developer’s
construction quality control inspectors. The construction quality control inspections and material
sampling shall include the requirements, observations, measurements, and documentation
specified in the Department’s current Office of Materials Management (OMM) Manual for
Frequency of Sampling and Testing and Basis for Use of Materials (Frequency Guide), and
included in Developer’s Construction QA/QC Plan. Inspection observations, measurements,
results, non-conformances, and corrective actions shall be documented on Department
standard forms or on Developer forms accepted by IFA. Inspection observation and
documentation shall include a description of construction activity and location arranged by the
Department’s Standard Specification section.

Construction QC inspection and documentation shall be performed in compliance with those
documents and standards included in the Project Standards that are published, issued, or
maintained by the Department.

4.2 Inspection and Testing of Materials

42.1 General

All materials are subject to inspection, sampling, and testing at any time before Final
Acceptance.

References in the PPA Documents to Department test methods or test designations of the
American Association of State Highway and Transportation Officials (AASHTO), the American
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Society for Testing and Materials (ASTM), or any other recognized national organization shall
mean the latest revision of that test method or specification for the Work in effect on the Setting
Date.

Materials shall be sampled and tested by the construction QC testers and samplers. Copies of
all test results shall be furnished to Developer's Project Manager, the Construction Quality
Manager, and the Lead Engineer. When a test is done for Developer as process control,
ensuring that its process and materials source is producing an acceptable product, test results
are not furnished to the above-stated individuals, but are internal Developer documents.

IFA’s Authorized Representative may observe any sampling testing performed by the QC
testers and samplers. If IFA’s Authorized Representative observes a deviation from the
specified sampling or testing procedures, IFA’s Authorized Representative will verbally describe
the observed deviation to Developer's Quality Manager, followed by a written Nonconformance
Report addressing the deviation to Developer's Quality Manager and Project Manager within 24
hours.

4.2.2 Construction Quality Control Testing and Sampling

The QC sampling and testing shall be recorded on Department standard forms or on similar
forms acceptable to IFA and may be used in IFA’s approval decision. Construction QC testers
and samplers shall be certified to the level appropriate for the Work being sampled/tested.
Developer shall maintain a list of construction QC testers and samplers that indicate what test
certifications each person currently holds. Testers and samplers shall be certified prior to
performing any work on the East End Crossing.

The construction QC testers and samplers shall test and sample only those materials for which
they are certified to sample and test. The reports of each test shall be recorded on the form
prescribed for that test. All tests that do not pass specified requirements shall be added to a log
of failed tests. This log of failed tests shall be used to ensure that the Work is reconciled by a
passing test, as required by the specifications.

Developer shall utilize a software system sufficient to meet the documentation, material testing,
and field Site inspection requirements of the Quality Plan. Developer shall submit the proposed
software system to IFA for review and comment 120 days prior to commencement of
Construction.

4.3 Quality Assurance Oversight

4.3.1 IFA Quality Oversight
IFA Quality Oversight will be performed by the “IFA Quality Manager”.

The IFA Quality Manager and their staff will periodically audit Developer QA/QC activities,
including conducting independent verification sampling and testing. The audits, test results and
subsequent feedback to Developer are intended to assess the adequacy of Developer's QA/QC,
including the frequency of testing.

IFA will provide the Developer access to the requirement verification database application to
review and respond to observations made during IFA Quality Oversight activities. Developer is
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required to utilize the IFA’s requirement verification database application to record all material
test quality records, and to respond to IFA generated observations. Developer is given the
option of either directly entering all QA/QC observations and material test results into the IFA
requirement verification database application or providing IFA with data collected during QA/QC
efforts in an electronic format compatible for batch upload into IFA’s requirement verification
database application. IFA generated observations will be identified either as conforming or
nonconforming to related requirements of the PPA Documents. IFA observations will be
presented to Developer through IFA Quality Oversight Verification Reports. Developer shall be
required to respond to all detected instances of Nonconforming Work using IFA’s database
application. A construction Nonconformance Report will be closed by IFA upon the verification
of a resolution of the issue acceptable to IFA in accordance with the requirements of the PPA
Documents.

Developer’s Project Manager shall provide information to IFA’s Quality Manager regarding
verification that activities are completed as per Developer’s Project Schedule. Documentation
related to Claims shall contain sufficient information to satisfy an audit.

Verification sampling and testing will be performed by IFA on samples that are taken
independently of the QC samples.

4.3.2 Independent Assurance

IFA will provide, periodically, independent assurance to evaluate Developer’s qualified sampling
and testing personnel and testing equipment. The independent assurance program will evaluate
the sampling and testing procedures, and testing equipment used by Developer’s construction
guality control staff, IFA’s quality staff, and the independent referee laboratory.

4.3.3 Quality Check Points

Developer shall establish quality control checkpoints (QCPs) at stages of the construction
progress to ensure Work is performed in accordance with Developer's Construction QA/QC
Plan and within the terms and conditions of the East End Crossing. As Work is accomplished,
Developer's Quality Manager and Lead Engineer shall meet with the IFA to review
documentation and procedures for QA/QC, including but not limited to material certifications,
daily inspection records, material testing results, survey results, permits, and material placement
records. Developer’s Quality Manager shall coordinate group members to ensure that QCPs are
accomplished in a timely manner so that Developer is not delayed. When an identified QCP is
accomplished and when notified by the Quality Manager, IFA will respond within four working
hours to verify whether Work has been completed for the checkpoint. Notification to IFA 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 (e.g., concrete trucks are queuing
while reinforcement is still being placed and QCP is being reviewed for a specified unit) will
result in the issuance of a Nonconformance Report.

At a minimum, Developer shall establish QCPs at the following stages of construction:

1. Environmental:

a. After the establishment of erosion and sediment control measures for defined earth
disturbance area (EDA) and Wellhead Protection Area (WHPA);
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b. At the end of each month to review weekly and post-storm inspections; and

c. After installation of required protection measures in the Wellhead Protection Area.
2. Embankments:

a. After the completion of drainage and Utility Adjustments and prior to backfill;

b. After clearing, grubbing, and excavation to check subgrade;

c. Per specifications for lift requirements at 5 foot intervals of embankment
construction;

d. After the completion of mechanically stabilized earth (MSE) wall panel placement;
and

e. At the completion of embankment placement to establish the settlement monitoring
baseline.

3. Structures:

a. At the completion of placement for bridge deck reinforcement and prior to the
placement of concrete;

b. At the completion of placement for abutment wall reinforcement and prior to the
placement of concrete;

c. After the completion of pile-driving at each structure support, including pile-driving
results and records;

d. At the completion of placement for footing reinforcement steel and prior to the
placement of concrete;

e. At the completion of excavation for drilled shaft foundations and prior to concrete
placement;

f. After setting rails for screed machine and prior to placing concrete overlays;

g. After the completion of the first component to receive specified aesthetic wall
treatment/form liner and prior to proceeding with the construction of subsequent
components; and

h. After the completion of every 500 feet of noise wall posts and panels.
4. Utilities:
a. After the installation of direct-burial duct banks and prior to backfill operations; and

b. For concrete-encased duct banks, after the installation of conduits and prior to the
placement of concrete.

c. For all utility lines intended to transport pressurized materials and lines intended to
carry liquids, after the installation and prior to the completion of pressure testing.

5. Paving and sidewalks:
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6. Before the placement of each course above subgrade on permanent roadway
components;

a. Before the placement of each lift of asphalt or Portland cement concrete; and

b. Prior to the placement of concrete for sidewalks.
4.4 Independent Referee Laboratory

IFA will retain, subject to the Party’s payment obligations set forth in this Section 4.4, the
services of an independent Department approved laboratory on an on-call basis to act as a
referee laboratory for the resolution of disputes regarding sampling and testing results reported
by IFA’s verification samplers and testers and Developer's construction QC testers and
samplers. The referee laboratory will not be the Department’s Office of Materials Management
laboratory. The services of the referee laboratory may be requested by IFA or by Developer.
The sampling and testing results determined by the referee laboratory shall be final and binding
for both Parties and not subject to the Disputes Resolution Procedures. The Party who’s
sampling and testing results are not confirmed and supported by the referee laboratory, such as
the unsuccessful Party, shall be responsible for payment for the referee services. If IFA is the
unsuccessful Party, it will make payment directly to the referee laboratory. If Developer is the
unsuccessful Party, the cost of the referee laboratory services will be invoiced directly to
Developer and IFA will make payment to the referee laboratory on behalf of Developer.

The independent referee laboratory will not be associated with the East End Crossing in any
capacity or be affiliated with any Party, the Department, or with any Developer-Related Entities.
The independent referee laboratory shall not be a department, agency, or office of any project
participant.

4.5 Material Testing Process

Developer’s construction quality control staff shall inspect, sample, test, and accept or reject
materials in accordance with the approved Construction QA/QC Plan and consistent with the
Department’s Frequency Manual. Refer to Standard Specifications Section 106 regarding the
approval of materials. All results shall be submitted to IFA for review and statistical comparison
with verification sampling and testing. Materials determined by Developer to be noncompliant
shall be rejected. Discrepancies of allowable tolerances between the IFA’s verification testing
and the Engineer may be forwarded to the independent referee laboratory for determination at
the request of Developer. Materials that are mutually agreed upon as noncompliant, or are
determined by the independent referee laboratory to be not in compliance with the
Specifications, shall be assigned a Nonconformance Report and tracked separately until
satisfactorily disposed of.

All failing test data shall be included in the comparing QC and verification test data, unless
material is rejected by Developer based on the failing test data. In such instances, the test data
representing the rejected lots of material can be excluded from comparison.

4.6 Competence

If a concern arises as to the competence of any certified individual, IFA’s concern shall be
documented, in writing, to Developer's Project Manager and the Lead Engineer. The concern
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shall be investigated as deemed necessary by the Lead Engineer. If this investigation
substantiates the concern, corrective action or decertification shall be implemented in
accordance with procedures established by IFA.

4.7 Developer Quality Control

Developer shall provide process control measures adequate to produce a constructed product
of acceptable quality that conforms to the requirements of the PPA Documents. Developer shall
perform process control sampling, testing, and inspection during all phases of the Work at a rate
sufficient to ensure that the Work conforms to the requirements of the PPA Documents.

Developer shall provide personnel and equipment capable of providing a product that conforms
to specified requirements and shall provide personnel and equipment capable of confirming and
documenting performance. The continual production of Nonconforming Work shall not be
allowed.

Deficient materials and products shall be brought into compliance with the PPA Documents or
replaced. Refer to the requirements of the PPA Documents for the resolution of unacceptable
materials. The method of reconciliation shall be noted in the log of failed tests.

4.8 Developer’s Construction Quality Control Organization

The Construction QA/QC Plan shall provide information regarding Developer’s construction
QA/QC organization.

4.8.1 Construction Quality Manager

Developer shall assign an on-Site “Construction Quality Manager”. This individual shall be
considered one of Developer's Key Personnel and is responsible for Construction Quality
Assurance. Developer shall also assign an on-site Construction Quality Control Manager
(CQCM) who shall also be considered one of Developer’'s Key Personnel and is responsible for
construction inspection and quality control sampling and testing activities (“Construction Quality
Control Manager (CQCM)").

Developer’s Construction Quality Manager shall be responsible for the overall management and
supervision of Developer’s construction quality programs. Developer's Construction Quality
Manager shall report directly to Developer’'s Quality Manager.

Developer’s Construction Quality Manager, or its designees, shall be delegated the authority to
make needed improvements to the quality of Work, including the suspension of the Work, if
required.

Developer's CQCM shall be responsible for coordinating the schedules of Developer’s
construction QC inspectors and construction QC testers and samplers with Developer’'s
construction activities so as not to delay Developer’s operations due to construction QC
inspection, sampling, and testing activities.
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4.8.2 Staffing Levels

The actual size of the field/Site staff shall reflect the complexity, needs, shifts, and composition
of QC activities, consistent with Work in progress.

Developer’s Construction QA/QC Plan shall identify administrative and clerical support for the
maintenance and management of records and documents pertinent to QC activities.

The QC staffing schedule shall be updated, as necessary, throughout the Term of the PPA to
reflect an accurate forecasting of QC staffing requirements.

4.8.3 Laboratories

Laboratory QC testing shall be conducted by testing laboratories, retained by Developer under
subcontract, that comply with the requirements for Department certification for applicable tests.
Laboratories shall be accredited by the AASHTO Material Reference Laboratory (AMRL), the
Concrete Cement Reference Laboratory (CCRL), the National Precast Concrete Association
(NPCA) for precasters, or the Prestressed Concrete Institute (PCI), as appropriate, for the Work
to be constructed.

Department certification shall be obtained for all AASHTO and ASTM test methods to be
performed by the testing laboratory. Certification shall also be obtained for AASHTO and ASTM
test methods that are modified or referenced by Department test methods.

Satellites (field laboratories) of these laboratories may be used where appropriate for the tests
being conducted. The equipment in the satellite laboratories shall be certified at the start of
Work and annually thereafter. Certification shall be performed by an independent AASHTO-
accredited laboratory or AMRL inspector.

The laboratory shall have written policies and procedures to ensure portable and satellite
laboratories performing testing activities on the project are capable of providing testing services
in compliance with applicable test methods. The policies and procedures shall address the
inspection and calibration of testing equipment, as well as a correlation testing program
between the accredited laboratory and portable or satellite facilities.

IFA reserves the right to check testing equipment for compliance with specified standards and to
check testing procedures and techniques.

IFA also reserves the right to access the testing facilities of the testing laboratories — with no
additional cost to IFA — to witness the testing and verify compliance of the testing procedures,
testing techniques, and test results.

IFA’s rights to check equipment, procedures, and techniques and to access testing facilities will
also apply to Utility Companies when Developer is performing Work on their facilities.

4.9 Developer Scheduling and Notice to IFA

Developer shall notify IFA, in writing, by noon on Friday of each week of planned Construction
Work activities, including fabrication, for the following two weeks to allow IFA to schedule its
resources. Developer shall also discuss this information at the weekly coordination meeting in
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order to allow timely coordination of inspection activities. For activities, such as fabrication,
occurring out of the immediate East End Crossing area, or beyond 100 miles of the East End
Crossing, Developer shall give IFA at least 21 days of notice of planned Work.

4.10 Documentation

Developer shall collect, preserve and submit to IFA each of the following types of data in a
computer-generated form concurrently during Developer’s performance of the Work, all of which
shall be in a format acceptable to IFA:

1. Daily inspection reports;
2. Record Drawings;

3. Secure databases, such as spreadsheets, standard database software, and computation
books;

4. Materials approval records;
5. Photographs; and
6. Field change sheets.

Daily manpower and equipment reports for Developer and each Contractor for Construction
Work activities shall be prepared and maintained by Developer using the standard Department
forms or other forms with a format acceptable to IFA.

A daily log for Construction Work activities shall be maintained by Developer’s Project Manager
or their designee(s) in which all significant occurrences on the East End Crossing shall be
recorded daily in a narrative form, including unusual weather, asserted occurrences, events,
and conditions causing or threatening to cause any significant delay or disruption or interference
with the progress of any of the Work, significant injuries to person or property, and a listing of
each activity depicted on the current monthly plan update that is being actively prosecuted.
Also, in the East End Crossing area, traffic accidents and lane Closures in effect at the time of
the accident shall be noted.

For Utility-related activities, such data shall be maintained separately for each Utility facility.
For Hazardous Materials Management, such data shall be maintained separately for each site.

Records shall document all QC operations, inspections, activities, and tests performed,
including the Work of Contractors. Developer may use the forms provided by IFA or its own
forms providing equivalent information. Such records shall include any delays encountered and
Work noted that does not conform to the requirements of the PPA Documents or design
together with the corrective actions taken regarding such Work.

Developer shall complete and submit appropriate documentation at the following times and
frequencies:

1. Monthly.
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2. Weekly — Developer shall maintain and submit records that include factual evidence that
required activities or tests have been performed, including the following:

3. Type, number, and results of QC and control activities, including reviews, inspections,
tests, audits, monitoring of Work performance, and materials analysis;

4. Closely related data, such as the qualifications of personnel, procedures, and equipment
used;

5. The identity of Developer's QC inspector or data recorder, the type of test or observation
employed, the results and the acceptability of the Work, and action taken in connection
with any deficiencies noted;

6. Nature of Nonconforming Work and causes for rejection;
7. Proposed corrective action;

8. Corrective actions taken; and
9

Results of corrective actions.
4.11 Material Certifications

Within 30 days of NTP2 and to the extent information is known, Developer shall provide to IFA
the sources of supply and item material types that will be used in the Work. For materials not
initially identified or changes to the initial source provided, the source of supply shall be
provided sufficiently in advance of their use. Fabricated structural steel, other metal fabricated
structural members and prestressed/precast structural members, can have long lead times for
fabrication. The fabricator for these items shall be presented to IFA as soon as it is known.
Copies of documentation for all sources of supply shall be provided as soon as they are known,
but shall be provided to IFA no less than 30 days prior to delivery to the East End Crossing.

Developer shall use the Department’s list of qualified manufactures, producers, and fabricators
for the specified materials, unless otherwise approved by the IFA at its good faith discretion.

When Developer purchases materials from suppliers shown on the Department’s approved
materials or source list, Developer shall be provided a materials certification, or a certificate of
delivery, certificate of analysis, or certificate of compliance, as required, from the supplier that
covers the materials and the source. If Developer wishes to purchase materials from a supplier
not shown on the list of qualified manufacturers Developer shall submit a request to the IFA for
its sole discretionary approval.

Documentary evidence that materials and equipment conform to the procurement requirements
shall be available at the jobsite no less than 24 hours prior to installation or the use of such
materials and equipment. This documentary evidence shall be retained at the jobsite and shall
be sufficient to identify that the specific requirements, such as Construction Documents, Project
Standards, and applicable Laws, are fulfilled by the purchased materials and equipment. The
substitution of specified materials shall not occur without prior approval by Developer’s Lead
Engineer. Failure to acquire prior substitution approval shall result in the assignment of a
Nonconformance Report. Additionally, a copy of all documentary evidence that materials and
equipment conform to the procurement requirements shall be provided to IFA, or its
representative, at the same time Developer receives such documentary evidence. The
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effectiveness of the QC by Developer's own forces and Contractors shall be assessed by
Developer’s Construction Quality Manager at intervals consistent with the importance,
complexity, and quantity of the product or services. IFA reserves the right to audit and review
these documents at any time.

Prior to Final Acceptance of the East End Crossing, Developer shall submit a certificate of
compliance signed by Developer’s Project Manager, Lead Engineer and Construction Quality
Manager indicating that all materials incorporated in the East End Crossing conform to the
requirements of the PPA Documents.

4.12 Construction Quality Control for Final Acceptance

IFA shall determine when Developer achieves Final Acceptance pursuant to Section 5.8.4 of the
PPA. Developer shall complete all Work and provide all documents, certifications, and other
information in accordance with the requirements of the PPA Documents.
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5 AESTHETICS AND LANDSCAPE ARCHITECTURE

5.1 General

Developer shall design and construct landscape architecture and plantings associated with the
East End Crossing in accordance with this Section 5 and the PPA Documents.

The East End Crossing requires particular attention to the aesthetic and landscape architectural
design elements of the highway corridor. The East End Crossing corridor traverses through a
variety of existing land use types that include the following: residential, open landscape, historic
districts, and riparian buffer/stream and floodplain valleys. The East End Crossing corridor also
includes discrete access nodes/community gateways. The East End Crossing may adjoin roads
or streets that have landscape guidelines or developed landscape concepts. Developer shall
complement and blend the interface of the East End Crossing with these adjacent conditions.

5.1.1 Landscaping and Aesthetic Work Allowance

An allowance has been established for a portion of the requirements specified in this Section 5,
refer also to Section 5.10 of the PPA (“Landscaping Work Allowance”), related to portions of the
landscaping and aesthetic Work in the Kentucky Approach. The Landscaping Work Allowance
shall include the landscape and aesthetic treatments for the Kentucky Approach that exceed
Project Standards. The Landscaping Work Allowance shall be used for elements of Developer’s
design for the Kentucky Approach such as:

e Structural staining/coatings

e Structural textures

e Plantings

e [awn

e Decorative fencing/lighting

e Decorative lighting (in excess of standard fixtures)

e Decorative pedestrian railings (in excess of standard railings)
e Architectural cladding

e Wall form liners or surface treatments

The following items are considered standard landscaping or aesthetic treatments and are not
included in the Landscaping Work Allowance but shall be a part of Developer’'s Work for the
entire East End Crossing, including the Kentucky Approach, as specified in the applicable
Technical Provisions:

e Earthwork, topsoil, seeding, sodding, erosion control

e Standard lighting fixtures

e Standard traffic and pedestrian railings

e Standard bridge painting and surface sealing

e Aesthetic elements of the East End Bridge specified in Section 15
e Landscape and aesthetic elements of the Indiana Approach
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o Reforestation as specified in Section 7.5.2

5.2 Standards and References

Perform the Aesthetic and Landscape Architecture Work in accordance with the applicable
requirements of the PPA Documents, including Project Standards and this Section 5,
Governmental Approvals, and applicable Laws.

5.3 Aesthetic and Landscape Concept Development

As a starting point, Indiana Department of Transportation (Department) and Kentucky
Transportation Cabinet (KYTC) have developed aesthetic design guidelines with considerable
input from local residents, community groups, local officials, and other groups regarding the
East End Crossing aesthetic preferences to be incorporated into the final design of the East End
Crossing. Developer shall use these aesthetic guidelines to develop an Aesthetics and
Enhancement Implementation Plan which shall be submitted with the Stage 1 Design.

5.3.1 Aesthetics and Enhancement Implementation Plan

Employ context sensitive solutions (CSS) for all aesthetics and landscape work. Prepare and
submit an Aesthetics and Enhancement Implementation Plan using the context-sensitive design
guidelines as described in RID Document LA-4.01 through LA-4.05 Sect 4 Aesthetic 2007
Guidelines. The aesthetic treatment for the Indiana East End Approach shall complement the
project setting in Indiana. The Aesthetics and Enhancement Implementation Plan will be
reviewed and approved by IFA.

Aesthetic and landscape elements of the Aesthetics and Enhancement Implementation Plan
shall include the following:

e Bridges (including but not limited to pier details, parapet details, texture, and color of
fence, concrete sealers for parapet/superstructure/piers/abutments, and painted steel
surfaces)

e Streetscape enhancements (including plantings and furnishings)
e Bicycle and pedestrian facilities

e Contour grading

e Retaining structures (texture, color, architectural details)

e Slope protection

e Vegetation

e Historic Preservation Plan areas

e Street lighting

e Traffic signal mast arms

e Project ROW and stormwater facility fencing and screening
e Architectural concrete textures

e Architectural surface finishes
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The Aesthetics and Enhancement Implementation Plan shall include adjacent natural and
manmade features, conceptual design elements, limits of construction phasing, and clear labels
or a legend to identify these elements. The plan shall be formatted as a roll plan at a minimum
scale of 1 inch = 200 feet, one for the Indiana Approach and one for the Kentucky Approach.
The plan shall include contiguous geographic warranty areas as specified in Section 5.7.

53.1.1 Allowance Work

As part of the Aesthetics and Enhancement Implementation Plan Developer shall include a
separate section detailing the aesthetic elements of the plan related to the Landscaping Work
Allowance. This portion of the plan shall clearly delineate those elements of the plan subject to
the allowance, their use, and estimated cost. The IFA will review and approve, in its sole
discretion, this portion of the Aesthetics and Enhancement Implementation Plan. Developer
shall include a tracking mechanism for all of the items in the Aesthetics and Enhancement
Implementation Plan that are subject to the Landscaping Work Allowance.

5.4 Design Requirements

5.4.1 Landscape Architect Requirements

Developer shall have an experienced landscape architectural design team to address, in a
collaborative, multidisciplinary approach, the functional and aesthetic needs of the East End
Crossing. The landscape architectural team shall be led by an Indiana-registered landscape
architect with more than 10 years of landscape architectural design experience related to
highway corridor design and construction. The lead landscape architect shall have a working
knowledge and experience with the implementation process of context-sensitive
designs/solutions, be familiar with the native vegetation of the Midwestern and Great Lakes
regions, and be familiar with Storm Water Management (SWM)/bioretention planting.

5.4.2 East End Crossing Landscape Plans

Developer shall prepare landscape plans for the aesthetics and landscape enhancements,
based on the Aesthetics and Enhancement Implementation Plan. The landscape plans shall be
developed to reflect the use of native plants and to revegetate disturbed areas within the East
End Crossing to the fullest extent possible. Large masses or groupings of trees and shrubs shall
be used whenever possible to create naturalistic plantings that have continuity and provide for
genetic diversity and seasonal interest to the fullest extent possible. Developer shall coordinate
the landscape plans with all other elements of work performed under the East End Crossing,
including but not limited to final grading, turf establishment, SWM Best Management Practice
(BMP) locations, highway clear zones and sight distances, storm drain and SWM BMP outfalls
and cross-culvert outfalls, utilities, signing/lighting, Tunnel portals, and the location of earth
reinforcement.

Developer shall provide temporary measures to stabilize soils in rough graded areas in
accordance with applicable Project Standards. If Developer determines the existence of a
conflict from one or more of these elements, Developer shall be responsible for modifying the
landscape plans while retaining the intent of the design. Areas used for SWM BMPs shall not be
used for landscape plantings. Landscape plantings required as part of the SWM plans shall be
coordinated with the landscape plans to ensure that a unified planting theme is created for the
East End Crossing corridor. Developer shall furnish all seed mixes according to the Department
Standard Specifications.
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5.4.3 Landscape

The approved plant species, minimum acceptable sizes, and maximum spacing are listed in
Table 5-1. The list of approved plant species is intended as a guide for Developer. Developer
shall have the opportunity to suggest a plant species mix to reflect a specific condition if
necessary. Requests for substitution of other plant species shall be submitted in writing for
approval by IFA. Developer shall not plant non-native, invasive species.

5431 Landscape Maintenance

Developer shall design the landscape and groundplane treatments to facilitate and minimize
future maintenance. Plant materials selected shall be drought tolerant, native species that have
a proven track record of success in the region. All plant placements shall be based on IFA’s and
KYTC’s requirements in the respective states.

Developer shall match the planting densities by plant type (tree, shrub, groundcover, etc.) to the
IFA-approved Aesthetics and Enhancement Implementation Plan for all plantings. Developer
shall provide native seeding for any East End Crossing areas disturbed and not designated for
planting with the exception of rock embankments and rock cut slopes.

5.4.3.2 Historic Preservation Plan (HPP) Areas

Special attention shall be given to viewsheds that are significantly affected within the areas
identified in the HPP’s. Developer shall focus on the development and implementation of
creative strategies for mitigating those impacts. This may include landscaping of public rights-of-
way.

5.4.4 Groundplane Treatments

All landscape areas, including interchanges and along the East End Crossing mainline, shall
include groundplane treatments to address permanent erosion control and aesthetics.
Developer shall design groundplane treatments to support the Aesthetics and Enhancement
Implementation Plan with and without plant material and to employ contour grading, slope
rounding, and other design/construction methods to help emphasize the concept of the corridor.
Developer shall demonstrate that the drainage design, especially for surface channels and
detention basins/water quality basins, are integrated into the design of the aesthetics for the
groundplane.

5.4.5 Hardscape Treatments

Developer shall use hardscape treatments of colored and stamped paving where medians or
islands are too small for plant material, where plant material would interfere with sight distances,
or where maintenance access/safety is necessary. If along a local street, such paving shall
match the city or community standards/requirements.

Developer may propose alternative treatments, such as rock/cobble-scapes, among others.
However, the approval of alternative treatments is at IFA’s good faith discretion.
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5.4.6 Sound Barrier/Retaining Wall/Safety Wall Areas

Developer shall include areas for plantings adjacent to the noise barriers, which includes the
side facing the roadway corridor. In the Indiana Approach a 10-foot clear zone (turf grass only)
for maintenance access shall be provided on the residential side. For areas adjacent to the
noise barriers on the resident side that exceed 10 feet in width to the Project ROW, Developer
shall provide landscape treatment for the portion that exceeds 10 feet. Deciduous, ornamental,
and evergreen trees shall not be planted closer than 15 feet to the sound barrier/retaining wall
face. In the Kentucky Approach no landscaping is required on the owner side of the barriers or
walls.

5.4.6.1 Stormwater Management Areas

All stormwater treatment facilities shall be coordinated with the landscape to create a seamless
aesthetic design and be compatible with the existing landscape of the adjacent land uses and
surroundings. Plant selections at SWM areas shall be appropriate for each facility type and shall
meet IFA’s requirements.

Planting at SWM facilities shall provide maximum environmental value (water quality, wildlife,
biodiversity) while providing low-maintenance, native landscapes within curvilinear-shaped
SWM facilities. To create a highway corridor that maximizes Indiana’s and Kentucky’'s native
beauty, fall color shall be maximized in the choice of native trees and shrubs, and the winter
structure shall be maximized in the choice of native grasses and forbs.

5.4.7 Design Coordination

The aesthetics and landscape design units shall coordinate with other design disciplines on the
location of proposed underground facilities, such as utilities and drainage lines, so that the
landscape installation does not damage underground utility facilities.

5.5 Construction Requirements

5.5.1 Landscape Requirements

Developer shall install plantings and other landscape materials using IFA’s Project Standards.
All plantings shall be installed in a timely manner in relation to the other Work to minimize
unsightly bare earth. Plant material delivered to the Site shall be planted within 48 hours of
delivery.

Developer shall provide a method and schedule for watering all plantings, including existing
vegetation in the East End Crossing corridor that is to remain during construction for approval
by IFA.

55.1.1 Topsoil

Developer shall place topsoil, either salvaged and stockpiled from on-site or imported, to a 6-
inch depth in all planting areas. Developer may elect to ask IFA for permission to use existing
topsoil if the soils tests prove the existing soils to be a sufficient growing medium (assuming
minor amendments are needed). Soil testing shall be in accordance with the Department
specifications. Existing topsoil may only be used for topsoil with the written approval of IFA.
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5.5.1.2 Soil Preparation

The soils in all areas to be landscaped shall be prepared prior to beginning plantings in
accordance with the Department’s specifications. Developer shall perform a minimum of 20 soil
tests scattered equally through the East End Crossing landscape areas, including native seed
areas. All imported soil sources shall be tested prior to delivery on-site. Soil tests shall
determine what amendments are necessary for the successful establishment of the plantings.
Developer shall be responsible for submitting a memorandum with the resulting soil tests, a map
showing sample locations, and the proposed approach to the amendment placement (including
type and amounts) to IFA for approval before beginning soil preparation, planting, or seeding.

551.3 Herbicide

All areas to receive planting, other than native seeded areas, shall be treated with a pre-
emergent herbicide prior to planting. Pre-emergent herbicide treatments used shall not be
detrimental to the intended replacement plantings. The application of herbicide shall follow the
Department’s standards, Recurring Special Provisions 624-M-024, and the manufacturer’s
recommendations. In addition, the application of the pre-emergent herbicide shall be in
compliance with the Noxious Weed Control Plan.

Developer shall treat any perennial weed species with a post-emergent non-selective herbicide
not less than two weeks prior to beginning soil preparation activities. Perennial weed treatment
shall be as per the Department’s standards and in accordance with the approved Noxious Weed
Control Plan.

55.1.4 Mulching

All landscape areas, other than seeded areas, shall be mulched to reduce erosion, lessen weed
germination and growth, and inhibit water loss from the soil. Mulch shall be broken corncobs,
wood chips, chopped bark, size No. 5 gravel, or crushed stone, in accordance with the
Department’s standards.

Wood chip mulch shall be placed per the Department’s standards in all plant basins. Mulch shall
not contain anything that would inhibit growth of the replacement plantings. Mulch shall be
capable of matting together to resist scattering by the wind. Developer may shred or grind any
on-site woody plant material for use as mulch, as long as the species present do not produce
growth-inhibiting substances that might jeopardize the new plantings. The stockpiling of mulch
shall be carefully planned to prevent combustion from generated heat.

5.5.2 Landscape Maintenance

Developer shall maintain all landscaping until Final Landscape Acceptance, including the
following activities:

1. Watering: All proposed tree, shrub, and other plantings and existing vegetation in the
East End Crossing area that is to remain shall be kept sufficiently watered so that plants
are provided water during all phases of the East End Crossing.

2. Weed Control: Maintain the planting and lawn areas within the East End Crossing area
free of weeds.

3. Pruning: Prune damaged branches on trees and shrubs in conformance with
International Society of Arboriculture standards to prevent further injury or disease.
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Avoid root pruning, but if root pruning cannot be avoided, conform to International
Society of Arboriculture standards.

4. Insect and Pest Control: Monitor plant materials for any insect or pest problems. Spray
or dust with appropriate insecticides and fungicides as necessary to maintain plants in a
healthy and vigorous condition.

5. Erosion Control: Replace mulch as needed. Repair eroded areas if needed. Complete
repairs within one week of notification, or per SWM requirements, whichever is most
restrictive.

6. Plant Replacement: Replace damaged or dead plant materials within one week of
notification.

5.6 Submittals

5.6.1 Nutrient Management Plan Report

Developer shall comply with the Indiana Natural Resources Conservation Service (NRCS)
Nutrient Management Code 590.

Before performing turf establishment and sodding, Developer shall sample and test soils for
texture, pH, organic matter, phosphorus, and potassium needs in accordance with Project
Standards and requirements of the Office of Geotechnical Services.

Developer shall use the soil test results and obtain the services of an Indiana-certified nutrient
management planner to develop a Nutrient Management Plan for nitrogen, phosphorus,
potassium, organic matter, sulphur, and limestone input levels for planting areas. The Nutrient
Management Plan shall be submitted to the IFA with the RFC plans for review and comment. A
directory of certified nutrient management planners may be found by contacting Indiana’s NRCS
Nutrient Management Specialist, at (317) 290-3200.

5.6.2 Soil Reports

Developer shall submit all soil testing reports to IFA for review and comment. Soil testing shall
be performed for texture, particle size gradation, pH, and organic content. The soil report shall
be completed and submitted in advance of the Nutrient Management Plan and coordinated with
its requirements.

5.6.3 Noxious Weed Control

Developer shall perform the control of noxious weed species within the ROW, easements, and
limits of disturbance until Final Acceptance. Control of noxious weeds shall apply in each State
as required by that State’s applicable seed laws. Developer shall prepare and submit a Noxious
Weed Control Plan to IFA for review and comment prior to the commencement of eradication or
removal work. If chemical controls are proposed they shall be applied by a certified pesticide
applicator.

5.7 Establishment Period

Developer shall provide a two-year establishment period and maintain all landscape plantings
for two years after the IFA’s initial approval of plantings and landscape Work for those areas
outside of the O&M Limits. IFA shall provide its initial approval for plantings and landscape work
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only after all plant materials within a geographic warranty area approved by IFA have been
planted, are true to species and minimum size and are in a healthy and thriving condition. In
addition, each plant pit or bed shall be properly filled, mulched, pruned, and staked. Developer
shall define geographic establishment areas and submit to IFA for approval with the Aesthetics
and Enhancement Implementation Plan. No more than 10 geographic establishment areas shall
be designated. The geographic establishment areas shall be contiguous and well defined by
landmarks such as bridges, cross roads, etc. SWM facilities and riparian plantings shall be
included in the areas proposed for initial approval. The replacement of any areas damaged after
initial approval by IFA and prior to Final Acceptance shall be performed by Developer.

During this two-year establishment period, Developer shall replace any plant materials that are
not in a healthy and thriving condition, reflective of the species and in accordance with the
Department’s Standard Specifications.

5.7.1 Final Landscape Acceptance

At the end of the two-year establishment period, Developer shall request that IFA perform the
final inspection of the landscape areas outside of the O&M Limits. A minimum of three weeks
advance notice is required. Developer shall submit a “Plant and Turf Establishment Certification
Package” that consists of field photographs, completed turf inspection checklists and completed
planting checklists, and the East End Crossing landscape plans and details.

The plant and turf establishment certification process shall be completed and approved as a
condition of Final Landscape Acceptance.

5.71.1 Plant and Turf Establishment Inspections

Developer shall inspect plants at the end of the two-year warranty for species, size, quantity,
health, and location. Plants that measure smaller than the installed size shall be considered
dead and be replaced. Plant and turf establishment inspections shall be conducted in
accordance with the Department’s standards.

The following planting and turf shall be inspected and documented:

1. All plantings shall be in a thriving condition.

2. All groundcover areas shall have a 95 percent cover of the specified groundcover with
no bare areas greater than 144 square inches.

3. Ponds and wetlands: (Refer to Section 7 and Section 8).

4. SWM facilities: Vegetation survival rate of 50 percent shall be verified at submerged
benches if provided.

5. Infiltration Trenches: Turf establishment with 95 percent coverage of Department
permanent seed mix inspected in conveyances, filter strips, and other features draining
to the trench that are within the Project ROW and within the limits of disturbance. Off-site
areas shall be visually observed and the location of off-site eroded or bare areas
included in the report and photographed.

6. Infiltration Basins: Plant, turf, or native meadow establishment inspected at basin bottom
and side slopes. Establish turf with 95 percent coverage on all conveyances draining to
the facility within the Project ROW and within the limits of disturbance. Off-site areas
shall be visually observed and the location of off-site eroded or bare areas included in
the report and photographed.
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7. Filtering Systems: Establishment of turf with 95 percent coverage on weir, bottom, and
sides of facility, and all conveyances draining to the facility. At bioretention facilities,
verify a plant survival rate of at least 90 percent. The mulch bed shall be inspected and
replenished to constructed depth and condition.

8. Open Channel Systems: For dry swales, inspect the establishment of turf with 95
percent coverage on weir, bottom, side slopes, and conveyances draining to the facility.
For wet swales, inspect the establishment of turf with 95 percent coverage on weirs,
sides, and all conveyances draining to the facility. Inspect planting at the bottom of the
facility for a 50 percent survival rate.

Table 5-1 Approved Plant List

THE EAST END CROSSING

Botanical Name Common Name Minimum Size I\/é?)x;(r:r:#én

Deciduous Trees

Acer negundo Box elder 2 in Cal. B&B/CG 30t OC
Acer pensylvanicum Striped maple 2 in Cal. B&B/CG 20 ftOC
Acer rubrum Red maple 2% ft Cal. B&B/CG |25t OC
Acer saccharinum Silver maple 2 ft Cal. B&B/CG 30ftOC
Acer saccharum Sugar maple 2% in Cal. B&B/CG |30ftOC
Aesculus flava Sweet buckeye 2 in Cal. B&B/CG 40 ft OC
Aesculus glabra Ohio buckeye 2 in Cal. B&B/CG 30ftOC
Amelanchier arborea Serviceberry 8 ft Ht. B&B/CG 15ft OC
Amelanchier canadensis Shadbush 2%in Cal. B&B/CG |15ft OC
Aralia spinosa Devil's walkingstick 8 ft Ht. B&B/CG 15ft OC
Asiminia triloba Pawpaw 5 ft Ht. B&B/CG 151t OC
Betula lenta Cherry birch 2 in Cal. B&B/CG 30ftOC
Betula nigra River birch 6 ft Ht. B&B/CG 30ftOC
Carpinus caroliniana American hornbeam 2 in Cal. B&B/CG 20t OC
Carya cordiformis Swamp hickory 2 in Cal. B&B/CG 40 ft OC
Carya glabra Pignut hickory 2 in Cal. B&B/CG 30ftOC
Carya ovata Shagbark hickory 2 in Cal. B&B/CG 40 ft OC
Celtis occidentalis Hackberry 2 in Cal. B&B/CG 30ftOC
Cercis canadensis Redbud 2%in Cal. B&B/CG |15ft OC
Chionanthus virginicus Fringe tree 2 in Cal. B&B/CG 5ftOC
Cornus alternifolia Alternate-leaf dogwood 2 in Cal. B&B/CG 20 ft OC
Cornus florida Flowering dogwood 2 in Cal. B&B/CG 25t OC
Crateagus viridis Hawthorn 2% in Cal. B&B/CG |20ftOC
Diospyros virginiana Persimmon 5 ft Ht. B&B/CG 20t OC
Fagus grandifolia American beech 2% in Cal. B&B/CG |25t OC
Gymnocladus dioicus Kentucky coffeetree 2% in Cal. B&B/CG |35ftOC
llex opaca American holly 5 ft Ht. B&B/CG 15ft OC
Juglans nigra Black walnut 2 in Cal. B&B/CG 40 ft OC
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Botanical Name Common Name Minimum Size “g?)xéggén
Liguidambar styraciflua Sweetgum 2 in Cal. B&B/CG 25t OC
Liriodendron tulipifera Tulip tree 2%in Cal. B&B/CG |25t OC
Magnolia acuminata Cucumber tree 2% in Cal. B&B/CG |40t OC
Magnolia tripetala Umbrella tree 6 ft Ht. B&B/CG 20ft OC
Magnolia virginiana Sweetbay magnolia 6 ft Ht. B&B/CG 15ft OC
Malus Flowering crabapple 2 in Cal. B&B/CG 20ft OC
Nyssa sylvatica Black gum 2 in Cal. B&B/CG 25t OC
Oxydendrum arboreum Sourwood 2 in Cal. B&B/CG 20ft OC
Platanus occidentalis Sycamore 2% in Cal. B&B/CG |40t OC
Populus deltoides Cottonwood 2 in Cal. B&B/CG 40 ft OC
Prunus americana Wild plum 2%in Cal. B&B/CG |15ftOC
Prunus serotina Black cherry 6 ft Ht. B&B/CG 35t OC
Prunus virginiana Chokeberry 2 in Cal. B&B/CG 20t OC
Quercus alba White oak 2 in Cal. B&B/CG 25ftOC
Quercus bicolor Swamp white oak 2 in Cal. B&B/CG 20 ft OC
Quercus coccinea Scarlet oak 2 in Cal. B&B/CG 25ftOC
Quercus imbricaria Shingle oak 2 in Cal. B&B/CG 40 ft OC
Quercus macrocarpa Bur Oak 2 in Cal. B&B/CG 40 ft OC
Quercus muehlenbergii Chestnut oak 2 in Cal. B&B/CG 25t OC
Quercus palustris Pin oak 2 in Cal. B&B/CG 40 ft OC
Quercus phellos Willow oak 2 in Cal. B&B/CG 30ftOC
Quercus rubra Red oak 2 in Cal. B&B/CG 30ftOC
Quercus stellata Post oak 2 in Cal. B&B/CG 30ftOC
Quercus virginiana Live oak 2 1/2 in Cal. B&B/CG |40 ft OC
Robinia pseudoacacia Black locust 2 in Cal. B&B/CG 30ftOC
Sassafras albidum Sassafras 6 ft Ht. B&B/CG 30t OC
Tilia americana American linden 2 in Cal. B&B/CG 25 ft OC
Evergreen Trees
Juniperus virginiana Red cedar 6 ft Ht. B&B/CG 15ft OC
%lg:}igﬁglj's virginiana 'Emerald Eé?jzrrald sentinel red 6 ft Ht. B&B/CG 15 ft OC
Picea abies Norway Spruce 5 ft Ht. CG 20 ft OC
Picea rubens Red spruce 6 ft Ht. B&B/CG 20 ft OC
Pinus echinata Shortleaf pine 5 ft Ht. B&B/CG 35ftOC
Pinus pungens Hickory pine 6 ft Ht. B&B/CG 30ftOC
Pinus resinosa Red Pine 5 ft Ht. B&B/CG 40 ft OC
Pinus rigida Pitch pine 5 ft Ht. B&B/CG 30t OC
Pinus strobus White pine 5 ft Ht. B&B/CG 25 OC
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Botanical Name Common Name Minimum Size “g?)xéggén

Pinus taeda Loblolly pine 5 ft Ht. B&B/CG 25t OC
Pinus virginiana Virginia pine 5 ft Ht. B&B 20ft OC
Taxodium distichum Common bald cypress 6 ft Ht. B&B/CG 25t OC
Thuja occidentalis Eastern arborvitae 5 ft Ht. B&B/CG 20ft OC
Tsuga canadensis Canadian hemlock 6 ft Ht. B&B 25 OC
Shrubs

Aronia melanocarpa Black chokeberry 3 ft Ht. CG 5ft0C
Asimina tribola Pawpaw 5 ft Ht. B&B/CG 15ft OC
Callicarpa americana American beautybush 3 ft Ht. CG 41t OC
Castanea pumila Chinquapin 2 ft Ht. CG 5ft0C
Ceanothus americanus New Jersey tea 2 ft Ht. CG 3ftOC
Cephalanthus occidentalis Buttonbush 2 ft Ht. CG 3ftOC
Clethra alnifolia Sweet pepperbush 2 ft Ht. CG 41t 0OC
Comptonia peregrina Sweet fern 2 ft Ht. CG 3ftOC
Cornus alternifolia Alternate leaf dogwood 3 ft Ht. CG 5ftOC
Cornus amonmum Silky dogwood 3 ft Ht. CG 5ft0OC
Cornus racemosa Gray dogwood 3 ft Ht. CG 5ft0OC
Corylus americana American hazelnut 3 ft Ht. CG 6 ft OC
Euonymus americanus Strawberry bush 2 ft Ht. CG 3ftOC
Hamamelis virginiana Common witchhazel 6 ft Ht. CG 15ft OC
Hydrangea arborescens Wild hydrangea 2 ft Ht. CG 4ftOC
Hydrangea quercifolia Oakleaf hydrangea 2 ft Ht. CG 5ftOC
Hypericum prolificum Shrubby St. John’s wort |2 ft Ht. CG 3ftOC
llex verticillata Winterberry holly 3 ft Ht. CG 5ft0OC
Itea virginica Sweetspire 3ft Ht. CG 3ftOC
Kalmia latifolia Mountain laurel 2 ft Ht. CG 3ftOC
Lindera benzoin Spicebush 2 ft Ht. CG 6 ft OC
Lonicera reticulata Grape honeysuckle 2 ft Ht. CG 41t OC
Morella cerifera Southern bayberry 2 ft Ht. CG 5ftOC
Myrica pensylvanica Northern bayberry 2 ft Ht. CG 6 ft OC
Physocarpus opulifolius Ninebark 3 ft Ht. CG 5ft0OC
Rhododendron calendulaceum |Flame azalea 2 ft Ht. CG 5ftOC
Rhododendron catawbiense Mountain rosebay 2 ft Ht. CG 5ft OC
Rhododendron maximum Rosebay rhododendron 2 ft Ht. CG 5ft OC
Rhododendron prinophyllum Wooly azalea 2 ft Ht. CG 6 ft OC
Rhus aromatica Fragrant sumac 2 ft Ht. CG 41t OC
Rhus aromatica 'Gro-Low' Gro-Low fragrant sumac |1 Gal. CG 5ftOC
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Botanical Name Common Name Minimum Size “g?)xéggén

Rhus glabra Smooth sumac 2 ft Ht. CG 6 ft OC
Rhus typhina Staghorn sumac 2 ft Ht. CG 10ft OC
Ribes rotundifolium Round leaf currant 3ft Ht. CG 5ftOC
Robinia hispida Standing sweet pea 1Gal. CG 41t OC
Sambucus canadensis Elderberry 2 ft Ht. CG 5ftOC
Staphylea trifolia American bladdernut 2 ft Ht. CG 5ftOC
Symphoricarpos orbiculatus Coralberry 2 ft Ht. CG 41t OC
Vaccinium stamineum Deerberry 2 ft Ht. CG 3ftOC
Viburnum acerfolium Mapleleaf viburnum 3ft Ht. CG 5ftOC
Viburnum dentatum Arrowwood viburnum 3ft Ht. CG 5ftOC
Viburnum lentago Nannyberry 3 ft Ht. CG 6 ft OC
Viburnum prunifolium Blackhaw viburnum 3ft Ht. CG 6 ft OC
Viburnum trilobum American cranberry bush |3 ft Ht. CG 6 ft OC
Perennials

Aquilegia canadensis Columbine 1Gal. CG 12in OC
Asclepias incarnata Marsh milkweed 1 Gal. CG 24in OC
Asclepias tuberosa Butterfly weed 1 Gal. CG 18in OC
Aster laevis Smooth aster 1 Gal. CG 18in OC
Aster novae-angliae New England aster 1Gal. CG 18in OC
Aster shortii Short’s aster 1 Gal. CG 18in OC
Baptisia australis Blue false indigo 1Gal. CG 24in OC
Chelone glabra Turtlehead 1Gal. CG 18in OC
Coreopsis tripteris Tall coreopsis 1 Gal. CG 18in OC
Delphinium tricorne Woodland larkspur 1 Gal. CG 18in OC
Echinacea purpurea Purple coneflower 1 Gal. CG 18in OC
Eupatorium maculatum Spotted Joe-Pye weed 1 Gal. CG 24 in OC
Eupatorium purpureum Sweet Joe-Pye weed 1 Gal. CG 24 in OC
Filipendula rubra Queen of the prairie 1Gal. CG 18in OC
Geranium maculatum Wild geranium 1 Gal. CG 18in OC
Helenium autumnale Autumn sneezeweed 1 Gal. CG 18in OC
Heliopsis helianthoides False sunflower 1 Gal. CG 24 in OC
Heuchera americana Alumroot 1 Gal. CG 18in OC
Hibiscus moscheutos Swamp rose mallow 1 Gal. CG 24in OC
Iris cristata Crested iris 1 Gal. CG 18in OC
Iris virginica shrevei Blue flag iris 1 Gal. CG 18in OC
Lespedeza violacea Violet lespedeza 1Gal. CG 18in OC
Liatris spicata Dense blazing star 1 Gal. CG 24in OC
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Lobelia cardinalis Cardinal flower 1 Gal. CG 24in OC
Lobelia siphilitica Great blue lobelia 1 Gal. CG 18in OC
Mertensia virginica Virginia bluebells 1Gal. CG 18in OC
Monarda fistulosa Bergamot 1Gal. CG 18in OC
Phlox divaricata Blue phlox 1 Gal. CG 12in OC
Phlox paniculata Summer phlox 1 Gal. CG 12in OC
Polemonium reptans Jacob's ladder 1Gal. CG 12in OC
Ratibida pinnata Yellow coneflower 1 Gal. CG 18in OC
Rudbeckia hirta Black-eyed Susan 1 Gal. CG 24in OC
Rudbeckia laciniata Green-headed coneflower |1 Gal. CG 18in OC
Rudbeckia subtomentosa Sweet black-eyed Susan |1 Gal. CG 24in OC
Sedum ternatum Wild stonecrop 1 Gal. CG 12in OC
Silene regia Royal catchfly 1 Gal. CG 18in OC
Silene virginica Fire pink 1 Gal. CG 18in OC
Solidago caesia Blue-stemmed goldenrod |1 Gal. CG 18in OC
Solidago nemoralis Grey goldenrod 1Gal. CG 18in OC
Solidago rigida Stiff goldenrod 1 Gal. CG 18in OC
Solidago rugosa Wrinkle-leaf goldenrod 1 Gal. CG 18in OC
Stylophorum diphyllum Celandine poppy 1Gal. CG 12in OC
Vernonia gigantea Ironweed 1 Gal. CG 24in OC
Veronicastrum virginicum Culver’s root 1 Gal. CG 24in OC
Grasses
Andropogon geradii Big bluestem 1Qt. CG 24in OC
Bouteloua curtipendula Side oats gramma 1Qt. CG 18in OC
Carex stricta Tussock sedge 1Qt. CG 24in OC
Chasmanthium latifolium Northern sea oats 1Qt. CG 24 in OC
Hystrix patula Bottlebrush grass 1Qt. CG 18in OC
Koeleria pyramidata June grass 1Qt. CG 18in OC
Panicum virgatum Switch grass 1Qt.CG 24in OC
Schizachyrium scoparium Little bluestem 1Qt. CG 18in OC
Sorghastrum nutans Indian grass 1Qt. CG 24 in OC
Sporobolus heterolepis Prarie dropseed 1Qt. CG 18in OC
Groundcovers
Asarum canadense Wild ginger 1Qt. CG 18in OC
Carex muskingumensis Palm sedge 1Qt. CG 18in OC
Carex pensylvanica Common oak sedge 1Qt. CG 18in OC
Iris cristata Dwarf crested iris 1Qt.CG 12in OC
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Phlox subulata Common phlox 1Qt. CG 12in OC
Vines

Aristolochia tomentosa Woolly Dutchman’s pipe |1 Qt. CG 5ft0C
Bignonia capreolata Crossvine 1Qt. CG 25t OC
Campsis radicans Trumpet creeper 1Qt. CG 25t OC
Clematis virginiana Virgin’s bower 1Qt. CG 15ftOC
Parthenocissus quinquefolia Virginia creeper 1Qt. CG 20ftOC
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6 PUBLIC INVOLVEMENT

6.1 General

This Technical Provision outlines the requirements for the Public Involvement Plan (PIP)
program and defines the roles and responsibilities for this effort.

The PIP program includes activities of the IFA, Bi-State Management Team (BSMT), and
Developer, including the following:

PIP

Community involvement and meetings
Communications with the public

Public notices

Media relations

PIP portions of the Transportation Management Plan

In support of IFA, Developer shall provide assistance with regard to community participation and
interaction during the development of the design and construction of the East End Crossing.

6.2 Standards and References

Perform the public involvement Work in accordance with the applicable requirements of the PPA
Documents, including Project Standards and this Section 6; Governmental Approvals; and
applicable Laws.

6.3 Requirements

The community involvement and participation element is intended to advance previous dialogue
with residents, landowners, community groups, local officials, Area Advisory Teams (AAT), and
other like groups. This effort shall include Developer supporting IFA in meetings with individual
land owners, local officials, and community groups and public meetings to keep the public
informed regarding design and construction activities.

The Public Involvement Plan shall detail how Developer proposes to engage communities,
neighborhood organizations, and historic preservation groups in the design and construction of
the East End Crossing. Developer shall consult with these groups regarding aesthetic,
landscaping, and context sensitive design elements to be incorporated in the project.
Developer’s PIP shall include a “Community Outreach Plan” which will ensure local participation
in the Context Sensitive Solutions (CSS) process.

Developer shall make a good-faith effort to support IFA in addressing any concerns the public
may have and to consider all reasonable suggestions from the public. Documentation shall be in
the form of meeting minutes and correspondence, including emails. Developer shall direct all
requests it receives to IFA and shall assist in preparing responses. All design or construction
modifications are subject to written approval by IFA.
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6.4 IFA Public Involvement Responsibilities
IFA and Developer have shared responsibility for the PIP program.

Except for the items expressly referenced in this Section 6 as being the responsibility of IFA,
Developer shall have primary responsibility for performing the public information activities, as
well as in the PPA Documents.

IFA’s responsibilities as lead will include the following activities:

e Designate an IFA PIP program manager to function as a single point of contact for
Developer regarding PIP activities.

e Maintain quality assurance of any approved communication efforts by Developer.

e Liaise with and monitor Developer’s performance for compliance with the PIP program
requirements of the PPA Documents.

e Function as the official spokesperson for the East End Crossing, except as described
below.

e Coordinate media activities, such as interviews, including those with Developer staff;
press releases; and media events.
6.5 Developer Public Involvement Responsibilities and
Requirements

6.5.1 Public Involvement Plan

Developer shall submit to IFA its Public Involvement Plan, which is a component part of the
PMP, which addresses all public involvement tasks defined in this Section 6 and in the PPA
Documents. See Attachment 01-1 for submission schedule and review requirements. Developer
shall provide a Public Information Coordinator to lead all Developer public information tasks.

6.5.2 Developer’s Response to Inquiries and Comments

e Questions or comments from residents, businesses, or other members of the public shall
be referred to IFA’s PIP Manager within four hours. Developer shall take the necessary
steps to facilitate such contact.

e If Developer receives a complaint regarding its conduct of work on the East End
Crossing, Developer shall notify IFA’s PIP Manager within four hours. Developer shall
provide the necessary information, staff support, and representation to assist in resolving
the issue.

e On occasions specified by IFA, Developer shall commit its Project Manager to serve as
a spokesperson for the East End Crossing for technical and safety issues with certain
designated audiences.

e Reference contacts to the Kentucky or Indiana ombudsman.
6.5.3 Public Notifications

e Developer shall facilitate IFA’s notification of the public and affected businesses and
residents. As directed by IFA, this shall include direct contact with affected parties for
updates on upcoming events.
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o Developer shall provide the specific notifications listed in Table 6-1 to IFA and PIP
program manager.

e Utility shut-off/diversion announcements shall be coordinated in advance with IFA.
Developer shall prepare a written notice to the affected parties.

Table 6-1 Notifications

Notice Requirement

Lane Closure Depending on the duration of the Closure, written notices
shall be posted in advance of planned Closures at the start
and end of the East End Crossing and at intermediate
intersections/junctions with United States (U.S.), state, or
county highways and roads.

Critical Utility Shut-off/Diversion Written notice at least 48 hours, or as agreed to in Utility
Agreement, in advance of shut-off and, as applicable,
diversions. Copy of notice to IFA PIP program manager.

Business/Commercial Utility Written notification of Utility shutdown or diversion for
Shutdown businesses and commercial property at least 48 hours, or
as agreed to in Utility Agreement, in advance of shut-down.
Copy of notice to IFA PIP program manager. Notice shall
be coordinated in advance with IFA.

Residential Utility Shutdown Written notification of Utility shutdown or diversion for
residential property 48 hours, or as agreed to in Utility
Agreement, in advance of shut-down. Copy of notice to IFA
PIP program manager. Notice shall be coordinated in
advance with IFA.

Weekly Construction Updates Construction updates shall be provided weekly and shall
identify all planned traffic shifts, lane Closures, and Utility
shut-downs and activities. Updates shall cover at a
minimum the prior week and project out the next 6 weeks.

Emergency Unforeseen Utility See Section 6.5.5.
Disruptions, Hazardous
Conditions, Traffic Emergencies,
Security, and Loss of Access

Road and Driveway Closures Written notice and personal contact in advance of closure,
as specified in Maintenance of Traffic (MOT), Haul Routes,
and Access During Construction Technical Provisions.
Copy of notice to IFA PIP program manager.

6.5.4 Public Contact Records

Developer shall maintain a consistent system for documenting all Developer and IFA contact
with business owners, residents, the media, and property owners. Unless otherwise directed,
Developer shall direct all requests for comment to the IFA PIP Manager. Developer shall
provide IFA’s PIP Manager with an electronic copy of all public contact records. The file shall be
received by the 1st of each month and shall include all contacts made prior to the 25th of the
previous month.
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6.5.5 Emergency, Unforeseen Utility Disruptions, Hazardous Conditions,
Traffic Emergencies, Security, and Loss-of-Access Notifications

Developer shall develop a Safety Plan, which is a component part of the PMP, for all Work with
input from law enforcement or fire suppression agencies. See Attachment 01-1 for submission
schedule and review requirements. Department practices are described in the INDOT Employee
Safety Manual. The Safety Plan shall, at a minimum address these key features:

OSHA Safety measures and procedures
Incident Management Plan to include emergency response measures to construction
sites

e Construction site security

e Traffic control safety measures and procedures

e Review schedule for Temporary Traffic Control Plans to confirm adherence to safety
procedures

The plan at a minimum shall require Developer to provide immediate response to emergencies
by trained personnel from an incident response team within 60 minutes of receiving natification
from IFA, law enforcement or fire suppression agencies, Utility Owners, and, as applicable,
affected businesses and, as applicable, residents. Immediately following the initiation of actions
necessary for the security of people and property, Developer shall coordinate with IFA the
explanation of all emergency or unforeseen disruptions. IFA will serve as the spokesperson with
affected parties and media for all emergencies and, as applicable, unforeseen disruptions. At a
minimum, Developer shall provide IFA with details on the following:

Cause of disruption (i.e., whether it is construction related or not).
Actions being taken to alleviate the issue.

Responsible party for the actions.

Anticipated duration of the disruption.

Developer shall establish and manage an emergency response telephone tree. All appropriate
emergency response agencies shall be included on this telephone tree for immediate response
in the event of an emergency. The telephone tree shall be divided into areas of expertise so that
the proper people are called for specific emergency situations.

Developer shall notify IFA one month before starting Construction Work in any area of the East
End Crossing.

6.5.6 East End Crossing ldentification Signage

Developer shall install project identification signs 30 days after NTP2 to be placed at the start
and end of the East End Crossing, at intersections/junctions with U.S. and state highways, at
the Project Office (if along the East End Crossing alignment), and at all field offices. The project
identification signs shall identify the IFA and IFA by their official logos and show the name of the
East End Crossing, the East End Crossing hotline number, the East End Crossing website
address, and the East End Crossing logo. A sample of the East End Crossing Identification
Board shall be submitted to IFA for review and comment 30 days prior to installation. Signs and
lettering shall be sized appropriately for the speed limit in the area, using Manual on Uniform
Traffic Control Devices size guidelines.
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6.5.7 Public Forums

At the specific request of IFA, Developer shall participate in IFA-organized public forums.

6.5.8 Construction Progress Photographs

Developer shall provide to IFA 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, 10 (ten) new progress photos. In addition, Developer
shall facilitate requests and make arrangements for IFA to take additional photos on an as-
requested basis. Distinct from progress documentation photos, the purpose of photos identified
in this Section 6 is to facilitate public information via East End Crossing website(s), newsletters,
and other such materials.

6.6 Other Developer Activities

Developer is encouraged to provide additional, cost-effective services to enhance the overall
PIP program. Additional services shall adhere to the standards indicated in the PIP and be a
supplement to the services outlined in this Section 6. Any such enhancements may be
implemented at any time during the project, subject to IFA’s review and approval. Any
enhancements would be at Developer’s sole cost, unless directed by the IFA pursuant to Article
16 of the PPA.

6.7 Media Relations

Media relations will be handled by IFA. Developer shall assist by providing timely information to
IFA regarding construction activities for use in media events.

Developer shall not interface with the media without the expressed consent of IFA, except as
specifically directed by IFA. Developer shall immediately notify IFA of any situations, including
emergencies, which may involve the media.
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7 ENVIRONMENTAL

7.1 General

Developer shall design and construct the East End Crossing in accordance with the
requirements of the PPA Documents, including this Section 7; and Project Standards;
Environmental Laws; and all Governmental Approvals.

Further discussion of the environmental impacts of the East End Crossing is provided in the
following documentation which are included in the RID:

e Louisville-Southern Indiana Ohio River Bridges Project 2003 Final Environmental Impact
Statement (FEIS)

e Louisville-Southern Indiana Ohio River Bridges Project 2012 Supplemental Final
Environmental Impact Statement (SFEIS)

e Louisville-Southern Indiana Ohio River Bridges Project Revised ROD signed July 20,
2012

e Section 106 First Amended MOA among the Federal Highway Administration (FHWA),
the Advisory Council on Historic Preservation, the Indiana State Historic Preservation
Officer, and the Kentucky State Historic Preservation Officer regarding the Louisville-
Southern Indiana Ohio River Bridges Project in Clark County, Indiana, and Jefferson
County, Kentucky, March 23, 2012

See Attachment 07-1 for a listing and status of IFA-Provided Approvals, IFA-Initiated Approvals
and Major Environmental Approvals as well as identification of Major Environmental Approval
Deadlines.

7.2 IFA’s Environmental Roles and Responsibilities

The Department and the Kentucky Transportation Cabinet (KYTC) have conducted extensive
coordination with the public and various state and federal environmental and regulatory
agencies. The coordination was conducted throughout the development of the 2003 FEIS, the
2003 Section 106 MOA, the 2012 SFEIS, the revised ROD approved June 20, 2012, the 2012
Section 106 First Amended MOA, and the 2003 BA and amendment thereto in 2012. The
requirements of this Section 7 include the commitments arising out of those processes that IFA
will delegate to Developer to complete.

7.3 Developer’s Responsibilities

Developer shall obtain all necessary Governmental Approvals other than IFA-Provided
Approvals, comply with all conditions and requirements of all Governmental Approvals, and
achieve and maintain the environmental requirements and commitments through the
development and implementation of an Environmental Management System (EMS) that shall
meet the requirements of ISO 14001 and shall include all environmental performance
requirements in this Section 7. The Developer shall provide an Environmental Compliance and
Mitigation Plan while partnering with IFA. The Environmental Compliance and Mitigation Plan
shall include all environmental commitments and required mitigation listed in this Section 7.

Developer shall be responsible for compliance with the requirements in both the design and
construction of the East End Crossing. Developer shall prepare a checklist that documents all
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impacts and anticipated impacts to resources that were identified in the PPA Documents,
SFEIS/ROD and any Governmental Approval. The checklist shall be submitted with the ECMP
for IFA review and comment. Developer shall submit the updated checklist to IFA for review and
concurrence within one week after the end of each quarter. The checklist is to stipulate those
requirements that are to be reviewed by the Department for concurrence and those
requirements that are expected to be reviewed for concurrence in the subsequent quarter,

Developer shall designate an on-staff Environmental Compliance Manager (ECM) to be
responsible for the implementation of all the environmental design and construction
commitments and conditions of Environmental Approvals required for the East End Crossing.
The ECM shall have a minimum of 10 years of experience, with demonstrated expertise with
construction management; permitting compliance; and overall environmental compliance on
large-scale, complex transportation projects with environmentally sensitive areas.

The ECM shall report directly to Developer’s Project Manager and shall be the primary liaison to
IFA for environmental issues. The ECM shall be a full-time, on-Site member of Developer’s
staff. The ECM shall have the authority to stop or redirect Construction Work as needed to
maintain environmental compliance.

Developer shall develop and implement an Environmental Compliance and Mitigation Training
Program at a minimum for supervisory personnel, including those of Contractors that will enter
within the Project Limits and Project ROW boundaries to perform Construction Work. The
training shall provide supervisory personnel with an understanding of the necessary
environmental compliance requirements and any environmentally sensitive areas for the East
End Crossing.

The training shall cover the following elements:

Erosion control measures — sequencing, implementation and maintenance
Maintaining approved limits of disturbance

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

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

Historic properties

The Environmental Compliance and Mitigation Training Program is a component part of the
PMP. Developer shall finalize the Environmental Compliance and Mitigation Training Program
prior to starting any work tasks associated with construction activities within the Project Limits
and Project ROW boundaries. Developer shall not allow any supervisory personnel to enter the
Project ROW and construction limits without completing the required training. Developer shall
provide annual updates to this training program for supervisory personnel to IFA.
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7.4 Governmental Approvals and Modifications

East End Crossing impacts to streams, wetlands, and other water bodies are summarized in the
Environmental Approvals. Developer shall be responsible for obtaining all Governmental
Approvals necessary to complete the Work other than the IFA-Provided Approvals. IFA is
responsible for obtaining the IFA-Provided Approvals identified in Attachment 07-1. Developer
shall not be responsible for preparing and obtaining the IFA-Provided Approvals, but shall
provide conditional information requested by the permitting agencies, based on the Final
Design. IFA-Provided Approvals are based on the Reference Design. In addition, IFA has
started the process of obtaining certain other Governmental Approvals; applications submitted
by IFA for IFA-Initiated Approvals are included in the RID. Developer is responsible for
completing applications for and obtaining IFA-Initiated Approvals. Attachment 07-1 also sets
forth Major Environmental Deadlines for each of the Major Environmental Approvals. See
Sections 4.3 through 4.5 of the PPA for specific requirements, obligations and information
regarding Governmental Approvals and Environmental Approvals, including any modifications to
Governmental Approvals; IFA-Provided Approvals; IFA-Initiated Approvals; Major Environmental
Approvals; and Major Environmental Approval Deadlines.

7.4.1 Government Approval Submittals

Developer shall submit to IFA for review and comment prior to submission to the permitting
agency, drafts of all applications for Governmental Approvals for which Developer is
responsible.

7.4.2 Governmental Approval Modifications

See Section 4.3 of the PPA for Developer’s obligations with respect to modifications, renewals,
and extensions of Governmental Approvals.

7.5 Environmental Requirements

7.5.1 Natural Resources
75.1.1 Groundwater and Wellhead Protection Area

Developer shall include the Standard Specifications for temporary and permanent erosion
control measures in its Design Documents. Developer shall also include protection measures for
that portion of the East End Crossing within the Louisville Water Company (LWC) “Wellhead
Protection Area (WHPA)”. The limits of the WHPA are shown in RID UT-4.02 and UT-4.14.
These measures include the following:

1. Work within the WHPA shall be limited to that described in the Technical Provisions for
the East End Crossing, unless otherwise approved by the Engineer in writing.

2. No concrete plants shall be placed nor shall equipment and materials be stored within
the WHPA.

3. Equipment required for construction of the bridge piers may be located within the WHPA,
provided a berm is constructed around the equipment and a liner placed within the
bermed area to protect against any accidental release. Developer shall submit berm and
liner design to IFA for review and comment as part of the ECMP.
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4. Upon completion of individual bridge pier construction, equipment shall be moved from
the WHPA at the earliest opportunity, and berms and liners removed and any materials
contained within the bermed area transported to an approved disposal site, outside the
WHPA. Developer shall propose a disposal site(s) to the IFA 45 days prior to disposal
operations for its approval.

5. Louisville Water Company collector wells are located near the project as shown in RID
UT-4.06. Developer shall not use bentonite within 500 feet of the collector wells and
shall not use polymer fluids within 1,000 feet.

6. Developer shall coordinate design and construction details and special notes with the
LWC and KDW.

7. The Developer shall install 2 “Entering Wellfield Protection Area" signs at the limits of the
WHPA along KY 841. The limits of the WHPA are shown in RID UT-4.02 and UT-4.14.

The following provisions shall apply to storm runoff and potential spills from the East End
Bridge, bridges, and roadway within the WHPA for the Final Design.

1. There shall be no direct roadway runoff to the WHPA. Runoff shall be collected and
floating materials shall be separated before the stormwater is discharged into Harrods
Creek.

2. Developer shall ensure the drainage system can contain a 26,000 gallon spill. A manual
control shall be provided at a point within the system to stop the spill from entering
Harrods Creek or the WHPA.

3. Roadway drainage shall be conveyed in either a water-tight storm sewer or lined ditch.
Ditch lining shall be impermeable and shall extend a minimum 1-foot beyond the top of
bank of the ditch.

7.5.1.2 Surface Water

Developer shall include measures to control and minimize erosion and water quality impacts
from construction activities related to the East End Crossing. Developer shall include best
management practices (BMPs), standard erosion and sediment control measures, and other
measures included in the Department Standard Specifications and Recurring Special
Provisions.

7.5.1.3 Aquatic Biota
Developer shall comply with the following stipulations:

1. All construction equipment used in the Ohio River and tributaries shall be free of zebra
mussel adults and veligers. Any construction equipment that has been used in waters
that could have been infested with zebra mussels (within the last two weeks) shall be
appropriately disinfected and inspected for zebra mussel adults and veligers prior to use
in the Ohio River and tributaries. A special note shall be included in the final and
Released-for-Construction Construction Documents providing information on the
appearance and characteristics of zebra mussels and any other special steps that may
be appropriate for the particular phased approach to the final East End Crossing.
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2. The bottom/invert of all culverts and pipes that carry streams shall be sumped, 2 foot
maximum, to allow streambed material to accumulate and provide a natural streambed
for aquatic organisms.

3. For the Indiana Approach below ordinary high water mark channel work outside of
cofferdams shall not be performed during the fish-spawning season between April 1 and
June 30. Channel work inside cofferdams during this time frame shall be performed from
streambanks in shallow waters or barges in deeper waters.

75.14 Wetlands and Waters of the United States

The East End Crossing includes permanent and temporary impacts to wetlands, wetland areas,
and waterways. The impacted wetland areas are summarized in the East End Crossing
Environmental Approvals. IFA will provide waterway and wetland mitigation for the impacts
described in the IFA-Provided Approvals. Developer shall be responsible for constructing the
on-site restoration for the temporary impacts to Wetland E, Streams 7 and 8, and the permanent
impact to Wetland B as shown in Attachment 2 of the Indiana 401 and 404 permits. After
finalizing design and obtaining any needed modifications or amendments to Governmental
Approvals, but prior to performing construction for the East End Crossing, Developer shall be
responsible for the installation and continued maintenance of temporary protective fencing and
prohibitive signing adjacent to wetland areas. The temporary protective fencing shall be installed
along the limits of the disturbance adjacent to wetland areas. All Developer and Contractor
personnel shall be made aware of all designated protection areas.

7.5.1.5 Impacts to Wetlands and Waterways

The Department has obtained IFA-Provided Approvals that minimize or prevent disturbance or
damage to existing waterways and wetland areas. Developer shall further avoid and minimize
impacts to wetlands and streams in the development of the Design Documents and during
Construction Work. The following stipulations shall be adhered to:

1. Developer shall not impact any wetland area or waterway, whether it is permanent or
temporary, unless that impact is addressed and approved as an authorized action by the
appropriate federal and, as applicable, state regulatory agency in a Governmental
Approval or permit modification.

2. IFA shall be immediately notified of inadvertent impacts to wetlands or waterways for
which activities are not permitted. Areas shall be immediately restored to the full
satisfaction of IFA and the appropriate environmental regulatory agencies. The cost of
restoration and, as applicable, mitigation of any inadvertent impacted areas shall be the
sole responsibility of Developer.

7.5.1.6 Best Management Practices for Work in Wetlands, Waterways, and
100-Year Floodplains

Developer shall follow the Best Management Practices (BMPs) listed below for stream
protection in place during East End Crossing construction. The Department’s Standard
Specifications and the Department’s Special Provisions shall govern construction activities to
control erosion and subsequent water pollution.
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BMPs shall be used to prevent non-point source pollution, to control stormwater runoff, and to
minimize sediment damage to water quality and aquatic habitats. Those BMPs to be
implemented include the following:

1.

Developer shall not stockpile or store excess fill, construction material, equipment, or
debris in wetlands, waterways, wetland buffers, or any 100-year floodplains unless
authorized by the East End Crossing Governmental Approvals. Developer shall not
place materials in a location or manner that adversely impacts surface or subsurface
water flow into or out of wetlands, waterways, or any 100-year floodplains.

Developer shall not use excavated material as backfill if it contains waste metal
products, unsightly debris, and toxic material or any other deleterious substance unless
authorized by the East End Crossing Governmental Approvals. If additional backfill is
required, Developer shall use clean materials that are free of waste metal products,
debris, toxic material, asphalt, or any other deleterious substance.

Developer shall not operate equipment in a manner that will damage wetlands,
waterways or any 100-year floodplains unless authorized by the East End Crossing
Governmental Approvals.

Developer shall repair and maintain any serviceable structure or fill so there is no
permanent loss of wetlands, waterways, the 100-year floodplains, or permanent
modification to any 100-year floodplains in excess of that allowed under permit unless
authorized by the East End Crossing Governmental Approvals.

Developer shall limit the physical disturbance of waterways and riparian vegetation to
only that which is necessary and authorized by the East End Crossing Governmental
Approvals. Notes and details shall be included in the plans to further minimize the
removal of trees and understory vegetation that fall within the required Project ROW but
outside the actual limits of construction. Hollow trees, trees with sloughing bark, and
other large trees that are dead or alive and occur within the Project Limits shall be
avoided to the maximum practical extent and delineated by special notes in the Plans.

Developer shall permanently revegetate all bare and disturbed areas with a mixture of
native grasses, sedges, wildflowers, and native shrub and hardwood tree species within
the same construction season that construction in the disturbed area is completed. Any
varieties of tall fescue or other non-native plants (e.g., crown-vetch) shall not be used.

Developer shall seed and protect all disturbed slopes that are 3:1 or steeper with
biodegradable heavy-duty erosion control blankets in accordance with Standard
Specifications and all East End Crossing Governmental Approvals.

Staging, refueling, and cleanup areas shall not be allowed within a minimum distance of
200 feet from streams, wetlands, and other waterbodies in accordance with
requirements of East End Crossing Governmental Approvals. Equipment
cleaning/staging areas shall be located such that runoff from these areas shall not
directly enter streams, wetlands, and other waterbodies. Equipment cleaning/staging
areas shall be located such that effluent shall be filtered through vegetated areas and
proper sediment control structures located between the staging area and receiving water
bodies, thereby minimizing the potential impacts such as sedimentation and pollution.

The size, shape, and stability of natural stream channels unavoidably impacted by
construction shall be used as the basis for designing replacement channels. Work in the
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10.

11.

12.

low-water channel of existing streams shall be minimized to the maximum practicable
extent by limiting construction to the placement of required drainage structures or
structure components such as piers, pilings, footings, cofferdams, the shaping of spill
slopes around bridge abutments, and the placement of riprap. Newly created stream
channels shall be stabilized with vegetation prior to water being diverted from the original
stream channel (or diversion measure).

Fording of streams shall not be allowed unless authorized by the East End Crossing
Governmental Approvals. Temporary bridges or other structures shall be used in
accordance with East End Crossing Governmental Approvals. Unless otherwise
approved in writing by the Engineer, and upon the receipt of any required East End
Crossing Governmental Approvals, mechanical equipment shall not be operated in
streams or in wetlands. Only No. 2 stone shall be permitted to be placed in streams
during Construction Work. Any temporary river accesses built in conjunction with this
East End Crossing shall be completely removed upon the completion of Construction
Work.

Developer shall prevent downstream siltation during cofferdam dewatering. Pollutants
such as fuels, lubricants, bitumen, raw sewage, and other harmful materials shall not be
discharged into or near rivers, streams, and impoundments, or into natural or manmade
channels leading thereto. Washwater or waste from concrete mixing operations shall not
be allowed to enter any streams, wetlands, or other waterbodies. The use of artificial
bank stabilization such as riprap shall be limited unless otherwise required by Final
Design details. A minimum average 6-inch graded stone, shall be extended below
normal low-water level to provide habitat for aquatic organisms in the voids.

If piers are placed within the floodplain as required by structural design, impacts to
drainage within the floodplain and the LWC hard rock tunnel along Transylvania Beach
Road shall be minimized.

7.5.1.7 Temporary Impacts to Streams, Wetlands, and Floodplains

The East End Crossing will have temporary stream impacts during Construction Work.
Temporary impacts are defined as waterways that are temporarily altered during construction
but are restored to preconstruction conditions after Construction Work is completed. Additional
stream stabilization measures may be required to ensure the stability of the restored section.
Developer shall limit temporary stream impacts to those impacts authorized by the East End
Crossing Governmental Approvals.

The restoration of temporarily impacted streams to preconstruction vegetation, topography, and
hydrology shall be performed by Developer.

The streams with temporary impacts in Indiana include the following:

Tributaries to Lancassange Creek
Lentzier Creek
Tributaries to Lentzier Creek

The streams with temporary impacts in Kentucky include the following:

e Ohio River

e Tributaries to the Ohio River
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e Harrods Creek
e Tributaries to Harrods Creek

The specific location of the anticipated temporary stream impacts are provided in the tables in
the Section 401 and Section 404 IFA-Provided Approvals submitted by IFA. Earthen materials
shall not be constructed for temporary stream diversions, stream crossings, or cofferdams due
to the potential for washout during storm events. All temporary fill material shall be of a
nonerosive nature.

7.5.1.8 Temporary Impacts - Stream, Wetland, and Floodplain Restoration
Efforts

Some restoration plans will already be dictated by waterway IFA-Provided Approvals. Developer
shall be responsible for final design and construction of all stream and wetland restoration
required by the East End Crossing Governmental Approvals and Technical Provisions. The
following elements shall be incorporated into restoration for additional work proposed by
Developer.

1. Removal of all construction and temporary fill material.

2. Use of timber mats or similar materials when working within wetland areas to prevent
soil compaction.

3. Deconsolidation and, as applicable, scarification of compacted soils.

4. Replacement of topsoil and, as applicable, organic matter lost to erosion and sediment
control measures.

5. Reestablishment of grades to preconstruction conditions.

6. Removal of temporary stream crossings.

7. Restoration of streambanks with woody vegetation.

8. Avoid disturbance to riparian vegetation, particularly within 50 feet of streambanks

unless impacts were included in East End Crossing Governmental Approvals.

9. Replant any area within 50 feet of a streambank that was disturbed temporarily and that
was vegetated preconstruction with native vegetation similar to preconstruction species
composition, with the exception of underground utility corridors.

Monitoring by IFA to ensure the successful restoration of temporary impacts will continue in
accordance with requirements and conditions of East End Crossing Governmental Approvals.
Additional remediation efforts shall be implemented by Developer if it is determined necessary,
following the completion of the monitoring period as presented in the East End Crossing
Governmental Approvals. Developer shall be responsible to mitigate for the lost resource if
remediation does not prove successful one year after the remediation efforts were implemented.

For any stormwater management pond constructed in the vicinity of a stream, the pond shall be
located a sufficient distance from the stream to maintain a 15-foot-wide cleared area beyond the
toe of any berms surrounding the pond, plus an additional 30-foot-wide, or larger, vegetated
buffer along the stream.
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Developer shall place Do Not Mow or Spray signs every 150 feet along the Project ROW for
areas of stream and wetland restoration. These signs shall be maintained until Final
Acceptance.

7.5.1.9 Avoidance and Minimization

Developer shall focus its efforts to continue to minimize impacts to wetlands, waterways,
floodplains, parks, and forest in all areas of the East End Crossing. Developer shall focus its
efforts to maximize reductions in the quantities of riprap and other bank stabilization materials
placed in stream channels. Engineering designs shall continue to emphasize the avoidance and
minimization of impacts as the feasibility and effectiveness of using measures such as retaining
walls, steeper fill slopes, increased headwall heights, reduced roadway sections, and any other
feasible minimization efforts are evaluated. Developer shall acquire necessary amendments to
Environmental Approvals if additional wetland and stream impacts cannot be avoided beyond
what is included in the East End Crossing Environmental Approvals. IFA will provide waterway
and wetland mitigation for the impacts described in the IFA-Provided Approvals. Developer shall
be responsible for any additional mitigation requirements associated with additional impacts to
streams, wetlands, and other waterbodies in accordance with Sections 4.3 through 4.5 of the
PPA.

Developer shall park, service and maintain equipment in designated areas as approved by IFA.
These areas shall be located away from all existing streams, streambeds, sinkholes, other
environmentally sensitive areas, and their immediate watersheds.

Prior to construction, parking and turning areas for heavy equipment outside the construction
limits but within the right-of-way shall be identified and located to minimize soil erosion, tree
clearing, and impacts to other identified resources.

7.5.2 Reforestation
7.5.2.1 Forest Impact Avoidance and Minimization

Developer shall use Good Industry Practice to minimize the cutting or clearing of trees. IFA will
clear trees within the Reference Design construction limits. Developer impacts to forests
(riparian and upland forested habitat) outside of the Reference Design construction limits and
within the Project ROW, due to Developer’s Final Design, shall not exceed:

1. Riparian forest - see Section 7.4
2. Upland forest - 25 acres in Indiana and 34 acres in Kentucky

7.5.2.2 Forest Mitigation

For mitigation of stream and wetland impacts, see Section 7.5.1.4.

Developer shall revegetate all disturbed areas within the Project ROW.

Developer shall prepare an Indiana Reforestation Mitigation Plan and submit to IFA during
Stage 1 Design Review for approval. The plan shall include mitigation as follows:

1. Developer shall prepare and submit an Indiana Reforestation Mitigation Plan that
includes a minimum 1:1 reforestation/preservation ratio for all impacts to upland forests
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in Indiana, including all impacts caused by the separate INDOT clearing and demolition
project in Indiana referenced in Section 1. Developer’s Reforestation Mitigation Plan
shall consider as partial mitigation that IFA will reforest or preserve 50 acres for upland
forest mitigation off Site, outside of the Project Limits. If required to achieve the 1:1
reforestation/preservation ratio, Developer's Reforestation Mitigation Plan may include
reforestation/preservation of excess parcels outside the Project ROW as shown in RID
EV-6.03.

2. Developer shall mitigate for tree clearing removal in Kentucky by replanting trees beyond
the grading limits within the Project ROW as available to provide a visual screen and
buffer for abutting properties. Additionally, trees other vegetation shall be included in
areas associated with any noise barriers.

3. Developer shall perform forest mitigation in accordance with the approved Reforestation
Mitigation Plan. Forest mitigation shall include tree species that produce sloughing bark
and snags. Species to consider include white oak (Quercus alba), northern red oak
(Quercus rubra), white ash (Fraxinus americana), shagbark hickory (Carya ovata),
slippery elm (Ulmus rubra), black locust (Robinia pseudoacacia), American elm (Ulmus
americana), shellbark hickory (Carya laciniosa), eastern cottonwood (Populus deltoides),
and sycamore (Platanus occidentalis). Tree spacing shall be in accordance with Project
Standards.

4. IFA will provide for all of the riparian forest mitigation described in the IFA Provided
Approvals unless specified elsewhere in this Section 7.

5. Developer shall prepare and include calculations in the Reforestation Mitigation Plan of
additional forest impacts and mitigation based on the Final Design as described in
Section 7.5.2.1.

7.5.3 Terrestrial Wildlife

75.3.1 Terrestrial Wildlife Avoidance and Minimization

Developer shall place “Do Not Disturb” signs at intervals of 250 feet at the construction zone
boundaries for those portions of the East End Crossing. These signs shall be placed beyond the
construction limits to protect re-vegetation areas and areas of existing vegetation. Trees that
occur within the Project ROW, but outside of the construction limits, shall be identified during the
design phase and delineated by fencing or other measures to minimize impacts.

Developer shall place “Do Not Mow or Spray” signs every 150 feet along the Project ROW for
areas of woody re-vegetation, wetlands, and the preservation of existing woody vegetation in
Indiana in accordance with the Department Standard Specifications and in selected areas in
Kentucky where mitigation plantings are required.

Developer shall incorporate invasive-free mulches, topsoil and seed mixtures, and eradication
strategies to eliminate known invasive species into the East End Crossing.

Developer shall consult with the Bridgepointe Neighborhood Association and consider its
recommendations in developing a landscape component for any wall placed along the border of
the neighborhood.
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The Final Design shall include wildlife crossings at the areas defined as “Bridge Structures 6 &
7” and “Bridge Structures 9 & 10”. The two specified crossings shall be bridged as shown in the
RIDs, unless Developer can design and construct an animal crossing in the same location that
is acceptable to United States Fish and Wildlife Service (USFWS).

Developer shall maintain connectivity between the specified wildlife communities to the extent
feasible and provide structures with adequate underpass space to allow safe passage of large
wildlife under the roadway. The crossing shall include a one-foot minimum natural substrate
covered bottom. Minimum clear opening, if located in a floodplain, shall be set at an elevation
that will result in no more than two foot thickness of natural sediment. The design shall take into
account any filling that may occur due to sediment deposition on the floodplain. There shall be
no exposed riprap in the bottom of the wildlife passages, the bottom of the culvert or on the
approaches to the passage that would make the passage inaccessible by deer.

Developer shall submit wildlife crossing details to IFA for review and written comment with
Stage 1 Design Documents.

Culverts shall provide natural bottom substrates and a smooth bed transition from upstream to
downstream allowing for reptile and amphibian crossing as well as fish movement. The
Developer shall provide protection for wildlife by installing wildlife and small animal exclusion
fencing in appropriate areas along the highway.

If riprap is determined necessary on the floodplain floor under any bridges, the riprap shall be
buried with material that is accepted by the IFA in its good faith discretion and easily traversable
by wildlife. In addition, the use of slope protection under bridges shall be minimized to retain as
much of the natural terrain as possible for wildlife movement and to minimize the disturbance of
earthwork in the vicinity of streams. If riprap is needed for energy dissipation at either end of a
stream culvert or to protect a buried utility, riprap and stream substrate material shall be placed
together to establish a stream invert elevation that will not impede fish passage during low
flows.

7.5.4 Endangered, Threatened, and Rare Species
7.5.4.1 Endangered, Threatened, and Rare Species Time-of-Year Restrictions
Developer shall only perform tree clearing from August 16 through March 31.

Developer shall not cut any trees suitable for Indiana bat roosting (greater than 5 inches in
diameter at breast height, living or dead, with loose hanging bark) from April 1 through August
15.

7.5.4.2 Endangered, Threatened, and Rare Species Avoidance and
Minimization
The amended BA approved by the USFWS on February 18, 2012, includes mitigation measures

for the Indiana bat, gray bat, and federally listed mussels. The following mitigation measures
shall be implemented for the East End Crossing:

Developer shall minimize construction limits.
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Developer shall not perform construction work at night at stream crossings, with the exception of
pouring concrete for bridge decks. This provision does not apply to bridge construction over the
Ohio River.

Developer shall design and construct all culverts and pipes such that the bottom (invert) is at a
2-foot lower elevation than the stream bottom/bed, and the design of the culvert/pipe is such
that it will allow natural stream bed material to accumulate throughout the length of the culvert.
The specific depth of the culverts and pipes shall be included in the East End Crossing
Governmental Approvals.

Developer shall avoid impacting trees greater than or equal to 3 inches in diameter at breast
height, except those in the direct construction limits.

Developer shall contact IFA at least two weeks prior to the start of construction. IFA will contact
the USFWS at least one week prior to the start of construction for the proposed East End
Crossing.

In Kentucky, Developer shall revegetate disturbed areas at stream crossings with tree species
that produce sloughing bark and snags and follow the general guidelines of USFWS, Interstate
Mining Compact Commission, and Office of Surface Mining (2009). Species shall include a
minimum of six different tree species. Species selection shall be determined by site-specific
characteristics (soil moisture, sun exposure, etc.) and seedling availability. A stocking success
rate of not less than 300 stems per acre shall be required. A minimum of four species identified
as exfoliating bark species shall be planted and equal at least 40 percent of the minimum stems
per acre. Tree species shall be planted at approximately equal rates. Exfoliating bark species
(suitable for planting in the East End Crossing area) are sugar maple (Acer saccharum),
bitternut hickory (Carya cordiformis), pignut hickory (Carya glabra), shellbark hickory (Carya
laciniosa), shagbark hickory (Carya ovata), mockernut hickory (Carya tomentosa), eastern
cottonwood (Populus deltoides), white oak (Quercus alba), shingle oak (Quercus imbricaria),
northern red oak (Quercus rubra), post oak (Quercus stellata), black oak (Quercus velutina),
sassafras (Sassafras albidum), and slippery elm (Ulmus rubra). An herbaceous ground cover of
native species shall be established.

Developer shall conduct the pouring of concrete for piers and, as applicable, bridge decks such
that spills into the stream do not occur. In the unforeseen event that spillage does occur,
Developer shall notify IFA, who will initiate coordination with the USFWS office and the Engineer
shall halt the activity immediately and not resume until appropriate remedial actions have been
implemented.

7.5.4.3 Bat Reporting and Handling

Discovery of any dead bat located within the construction limits, right-of-way, staging areas, or
mitigation areas of the project, regardless of species, shall be immediately reported to USFWS
Bloomington Field Office, BFO, at (812) 334-4261, or USFWS, Frankfort Field Office, FFO, at
(502) 695-0468 and subsequently transported, frozen or on ice, to BFO or FFO.

No attempt shall be made to handle any live bat, regardless of its condition. Report bats that
appear to be sick or injured to BFO or FFO.
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The BFO or FFO will make a species determination of any dead or moribund bats. If an Indiana
bat is identified, BFO or FFO will contact the appropriate service or law enforcement office as
required.

7.54.4 Eagle Reporting and Handling

Discovery of any dead bald or golden eagle located within the construction limits, right-of-way,
staging areas, or mitigation areas of the project, shall be immediately reported to USFWS
Bloomington Field Office, BFO, at (812) 334-4261, or USFWS, Frankfort Field Office, FFO, at
(502) 695-0468, and subsequently transported, frozen or on ice, to BFO or FFO.

Any sick or injured bald or golden eagle located within the construction limits, right-of-way, rest
stops, or mitigation areas of the project shall be immediately reported to BFO and an Indiana
Conservation Officer, to the FFO and a Kentucky Conservation Office or the appropriate State
Police if outside of normal business hours or on weekends.

If possible, attempts shall be made to remove an injured eagle from harm’s way, until a trained
person arrives to safely capture and transport the bird. Sick and injured eagles shall be
transported to a veterinarian or a rehabilitation center that has a valid Federal permit to treat
and rehabilitate eagles.

7.6 Cultural Resources

The First Amended Memorandum of Agreement (MOA) will provide mitigation for adverse
effects of the project on historic and archaeological resources. In addition, the Historic
Preservation Plans (HPP) for the Country Estates of River Road Historic District/River Road
Corridor, Township of Utica Historic Lime Industry and the Ohio River Camps Multiple Property
Group provide a context to inform the implementation of specific mitigation measures.
Developer shall be responsible for the following mitigation measures for the project:

1. Design the section of roadway adjacent to the Lentz Cemetery to minimize noise
impacts and complement the refinement with landscaping within the public ROW
whenever appropriate.

2. Designate “No Work Zones” within NRHP boundaries on Construction Documents and in
contract documents. The no work zone for a historic property shall consist of an area
where damaging activities including storage yards, waste disposal, borrow pits, and
staging areas will not be permitted. Mapping of the NRHP boundaries for the properties
listed below will be provided to Developer. The “No Work Zones” do not apply to project
right-of-way.

a. Utica Lime Kilns

b. Country Estates of River Road Historic District/River Road Corridor
c. Allison-Barrickman House

d. Rosewell

e. Belleview

3. Design and construct roadway lighting and navigational lighting to minimize the
dispersion of light beyond the ROW for the following locations:
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a. Country Estates of River Road Historic District/River Road Corridor
b. Belleview
c. Rosewell

Pile driving and blasting shall not be conducted between the hours of 6:00 a.m. and
noon on Sunday. Any modification to this restriction shall be approved prior to initiation
of construction activities.

Design and construct roadway signage for the following locations:

a. INAAP Igloo Storage Historic District - Historical Marker with agreement from River
Ridge Commerce Center

b. Utica Pike - Interpretive Marker along the roadway describing the impact of the lime
kiln industry on the region

Design and implement measures and materials that minimize adverse noise effects on
the following historic properties including innovative quiet pavements, which also provide
durability and safe driving conditions, quiet bridge decks and expansion joints, berms,
noise barriers, and landscaping:

a. Lentz Cemetery

b. Country Estates of River Road Historic District / River Road Corridor
c. Allison-Barrickman House

d. Rosewell

e. Belleview

Design the Ohio River Bridge and embankment taking into account the cultural
landscape. Context sensitive landscaping and other visual treatments shall be
considered on or adjacent to the NRHP boundary, with owner consent and maintenance
on the properties including:

a. Belleview

If, during the implementation of the project, any previously unidentified archaeological
site is discovered or a previously identified historic property is affected in an
unanticipated manner, work within 50 feet around the area shall cease and reasonable
measures shall be implemented to avoid harm. The Bi-State Management Team (BSMT)
is responsible to ensure that the FHWA, IN SHPO, KY SHPO, Native American Tribes
and other parties deemed appropriate by FHWA are consulted within 48 hours of the
discovery, an on-site evaluation is conducted and a Treatment Plan(s) is developed, as
needed. If the find is determined not to be eligible for the NRHP, ground-disturbing work
may continue. If any archaeological resources are identified during construction
monitoring, the find is to be treated in accordance with this stipulation.

Noise Barrier and Noise Attenuation

Barriers for the neighborhoods listed below are likely; however, as part of the Final Design
process, more detailed barrier analyses and design shall be performed utilizing the more
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detailed design information that will be available at that time. Developer shall be responsible for
implementing the requirements of the Department and KYTC noise policy in order to make final
determinations on whether noise walls shall be constructed in these areas. Developer shall be
responsible for design and construction of all required noise walls. Potentially reasonable and
feasible noise barriers shall be coordinated with the affected communities for their input to
determine if there is local support for proposed barriers. Those communities whose input will be
sought include, but are not necessarily limited to, the following:

Green Spring Subdivision

Wolf Creek Subdivision

Wolf Pen Woods Subdivision

Old Tay Bridge, Cottage Rake, and Boulder Creek Subdivision

Preliminary studies have indicated that noise abatement is anticipated at the following
locations on the Kentucky Approach:

N1 30+70.00 to 82+62.30 LT KY 841
N2 51+18.00 to 80+00.00 RT KY 841

The structural design of noise barriers shall conform to Section 14.

7.8 Blasting Operations and Construction Vibration

Developer shall control vibrations due to blasting or other Construction Work to avoid damage to
structures or other property, including fragile or extremely fragile historic structures. Developer
shall prepare a Blasting Plan and a Vibration Monitoring Plan prior to beginning any construction
activity that requires blasting or will result in groundborne vibration (e.g., pile driving, vibratory
compaction) within a minimum of 500 feet of a structure or other property. These plans shall be
implemented during appropriate construction activities.

1. Developer shall make its own determination about the allowable peak particle velocity
(PPV) threshold values for fragile and extremely fragile structures; however, the PPV
threshold for fragile and extremely fragile structures shall not exceed the following:

a. Fragile Structure = 0.20 inches per second
b. Extremely Fragile Structure = 0.12 inches per second

2. Developer shall have a historic professional evaluate the condition of all structures prior
to the occurrence of any blasting. Structures on all historic properties shall be
considered fragile. The blasting Contractor, in consultation with a historic professional,
shall make a determination if a structure is extremely fragile.

3. Developer shall make its own determinations as to the existing conditions of potentially
affected structures or other property prior to blasting or other construction operations
that may induce vibrations.

The plans shall include provisions for pre-construction and post-construction surveys
conforming to industry standards, construction monitoring, and other measures to minimize
harm to historic properties.
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Developer shall develop individual Blasting and Vibration Monitoring Plans for the following
historic Indiana and Kentucky structures and other properties:

1.

2.

The Indiana structures and other properties include the following:

a. INAAP lIgloo Storage Historic District

b. Lentz Cemetery

c. Lime Kilns within the Utica Lime Industry Multiple Property Listing

Prior to any work within 1,000 feet of the lime kilns, a report shall be prepared by IFA
detailing the condition of the kilns prior to Construction Work. The report will serve as
the baseline to measure construction related damage.

The Kentucky structures and other properties include the following:

a. Country Estates of River Road Historic District/River Road Corridor
b. Drumanard Property, including the Strater House

c. Allison-Barrickman House

d. Rosewell Property

e. Belleview

f. River Camps

The blasting and vibration plans shall include the following:

1.

6.

Blasting program that prevents ground vibration in excess of 2.0 inches per second PPV
at any structure, in excess of 0.5 inches per second PPV at any residential structure, in
excess of 0.2 inches per second PPV at any fragile structure, and in excess of 0.12
inches per second PPV at any extremely fragile historical structure.

Minimum of one small-test charge that is below the threshold level for that location for
each new drill-and-blast site prior to production blasting to establish local groundborne
vibration propagation characteristics.

Seismometers or other devices placed in selected locations around a drill-and-blast site
to monitor vibration levels to use in refining the blasting program and document
compliance with the limits specified herein.

Adjustments in the charge per delay will be considered for any change in condition
encountered during construction and as a result of monitored vibration levels.

Condition surveys for structures within a minimum of 500 feet of a drill-and-blast site,
prior to the initiation of blasting and after the completion of the blasting work.

The blasting program shall be designed and performed by qualified Contractors.

Developer’s historic professional will make the determination whether damage has occurred to
historic structures or other property as a result of East End Crossing activities. The Developer
shall provide a written report based on its historic professional’s recommendations, indicating
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the specific structures and properties that have been damaged due to construction activities and
detailing the extent of the damage to each structure.

Developer shall be responsible for the repair of any damage to structures or other property
caused by Construction Work. Any repairs to historic structures shall be coordinated in advance
with the respective State Historic Preservation Officer (“SHPQO”) to ensure repairs are carried
out in accordance with the Secretary of the Interior's Standards for Rehabilitation and
Guidelines for Rehabilitating Historic Buildings (Secretary’s Standards).

Developer shall obtain written consent from owners of privately owned property prior to
accessing the property to perform surveys, vibration monitoring, repairs or other related
activities.

7.9 Hazardous Materials

Developer shall apply the following provisions to the spillage or release of Hazardous Materials
during the construction of the East End Crossing.

The following provisions shall apply to the spillage or release of Hazardous Materials during the
construction or operation of the Indiana portion of the East End Crossing:

1. Construction Work: Hazardous Material releases, oil spills, fish/animal Kills, and
radiological incidents shall be reported to the Indiana Department of Environmental
Management (IDEM) Office of Emergency Response (OER), at (888) 233-7745. This
shall occur as soon as action has been taken to either contain/control the extent of the
release, or protect persons, animals, or fish from harm or further harm. Appropriate
response actions for spills occurring on East End Crossing sites, in order, are as follows:

a. lIdentify the spilled material from a safe distance.

b. Contain the spilled material or block/restrict its flow using absorbent booms/pillows,
dirt, sand or by other available means.

c. Cordon off the area of the spill.
d. Deny entry to the cordoned off area to all but response personnel.
e. Contact OER/IDEM, then Operations Support.

Operations: INDOT Hazardous Material Accidents/Incidents Policy, February 1992 (revised July
1998 or most recent version)

The following provision shall apply to the spillage or release of Hazardous Materials during the
construction or operation of the Kentucky portion of the East End Crossing:

1. Construction Work: Developer to prepare a Spill Prevention Plan, which is a component
part of the PMP, in accordance with Section 7.9.1 and KYTC Standard Specification
108.03, and present it at the Preconstruction Conference, for its proposed operations
and receive approval prior to the initiation of Construction Work.

2. Developer shall minimize, to the extent possible, the area that shall be disturbed to
construct bridge piers and footings and other elements of bridge substructure located
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below the surface. The bridge piers shall be located at least 40 feet away, at its closest
point, from the LWC riverbank filtration (RBF) tunnel in the horizontal direction.

3. Any voids between the pier and surrounding ground shall be sealed by using bentonite
clay or other approved materials as soon as possible after the completion of work on the
pier; however, bentonite is prohibited for use adjacent to any pier shaft that is within 400
feet of a collector well.

4. The design and construction of bridge piers within the Ohio River shall include the use of
cofferdams or other construction techniques that limit streambed disturbance and re-
suspension of streambed sediments. Material removed from the cofferdams shall be
disposed of at approved sites outside the Ohio River and its floodplain.

7.9.1 Hazardous Materials Management Plan

Developer shall prepare a Hazardous Materials Management Plan, which is a component part
of the PMP, and submit it to IFA in accordance with Attachment 01-1, and to LWC and KDW at
least two weeks prior to the initiation of Construction Work for review and comment. The
Hazardous Materials Management Plan shall include the following contents at a minimum:

Responsible Personnel

Spill Reporting

Project and Site Information

Potential Spill Sources

Spill Prevention and Response Training
Spill containment

Spill Prevention

Spill Response

Project Site Map

Spill Report Form(s)

7.10 Sustainability Management Plan

The East End Crossing shall be delivered and maintained in a manner that reflects the following
sustainability elements the project is safe and secure, provides long term security, improves
cross river accessibility and mobility, optimizes life-cycle costs, provides economic opportunity,
protects and conserves environmental resources, and provides for proactive engagement with
the public.

The Developer shall submit a Sustainability Management Plan to the IFA for review and
comment. The Sustainability Management Plan shall be a component part of the PMP. The
Sustainability Management Plan shall demonstrate how the Developer plans on addressing the
sustainability goals and objectives of the East End Crossing during both performance of the
Construction Work and the Operating Period.

The Sustainability Management Plan shall address the following sustainability goals and
objectives:

e Safety
- Maintain a safe environment for the public and workers.
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e Optimize life-cycle costs
- Use durable materials.
- Use recyclable materials.
- Minimize waste.
- Consider the impact of ice and snow control materials.

e Provide economic opportunity

- Achieve diverse workforce goals.
- Create DBE, small business opportunities and subcontracting.
- Consider the source of materials based on sustainability principals.

e Protects and conserve environmental resources

- Use of recycled, recyclable, and waste materials.

- Use of green infrastructure stormwater management design principles.
- Protect, conserve and enhance all environmentally sensitive areas.

- Minimize and eliminate waste.

- Optimize energy efficiency in construction and operations.

e Improve cross river accessibility and mobility

- Consider access and amenities along multi-use pathways.
- Provide and enhance level of service.

e Proactive engagement with the public

- Communicate the goals and achievements of the sustainability plan with the public.
- Include sustainability goals, efforts and activities in the Public Involvement Plan.

The Sustainability Management Plan shall include:

e Measurable standards and performance measures to demonstrate that the Developer is
meeting the sustainability goals and objectives;

¢ Means to remedy deviations from the goals and objectives;

e An organizational structure which sets out the roles and responsibilities of Developer’s
team members as they relate to sustainability;

e A monthly and quarterly reporting and tracking mechanism during construction and
operations respectively; and,

e An accepted methodology for evaluation of the performance of the Sustainability
Management Plan such as INVEST (“Infrastructure Voluntary Evaluation Sustainability
Tool”), Greenroads, or GreenLITES.

The Sustainability Management Plan shall distinguish between the requirements for the
Construction Work and the Operating Period. Developer shall update the Sustainability
Management Plan every five (5) years during the Operating Period to enable application of new
Best Management Practice and which update shall be completed in accordance with the
requirements set forth in this Section 7. The revised Sustainability Management Plan and all
subsequent updates shall address all operations and maintenance activities including
Rehabilitation Work.
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7.11 Construction Noise

Disturbance to local residents due to Construction Work operations shall be in accordance with
Section 7.6, Federal Permit for Eagle Take to Protect an Interest in a Particular Locality, FHWA
Construction and Noise Handbook (FHWA-HEP-06-02), and state and local laws and
ordinances.

7.12 Environmentally Restricted and No Work Zones

In addition to the requirements of the PPA and Section 7, Developer shall be subject to the
access and Construction Work restrictions described below. See RID EV-0.10 for a graphical
depiction of the restricted and no work zones.

The work restrictions are based upon the assumption that all permits have been received.
Therefore wetlands or streams outside the Reference Design construction limits are considered
to be restricted areas; and wetlands or streams within the Reference Design construction limits
are considered to be accessible for construction activities in accordance with the restrictions
provided in the PPA Documents.

Kentucky

e Drumanard Historic District
The Drumanard Historic District is on the National Register of Historic Places. A
commitment has been made to tunnel under this property to limit adverse impacts to this
property. Above ground Work shall be limited to restrictions set forth in Section 16.1.4.1.

e Bald Eagle Nest
There is a bald eagle nest located approximate 600 feet right of KY 841 Station 172+50.
Work activities within ¥2 mile of the nest are subject to a Federal Fish and Wildlife
Permit. The permit places limits on Construction Work to avoid, minimize and mitigate
any disturbance of the eagles.

- Restrictions from November 1 to June 30

= Blasting and pile driving within ¥2 mile shall be avoided
= Timber shall not be removed within 660 feet

- Restrictions at any time

=  Timber shall not be removed within 330 feet
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8 DRAINAGE

8.1 Standards and References

Design and construct the drainage Work in accordance with the applicable requirements of the
PPA Documents, including Project Standards and this Section 8, Governmental Approvals, and
applicable Laws.

8.2 Design Requirements

Developer shall design and construct surface drainage conveyance that ensures effective
drainage as it relates to the design requirements. The surface drainage conveyances include
but are not limited to storm sewer systems, inlets, culverts, roadside ditches, open channels,
water quantity and quality, outlet protection, and energy dissipators. All drainage design and
erosion control plans, as indicated herein, shall be submitted to IFA for Design Review.
Developer shall coordinate with IFA regarding all Governmental Approval submittals. The
mainline drainage design shall meet freeway design standards.

The Final Design Documents and Construction Work shall meet the design requirements of
Table 8-1 and Table 8-2 for the appropriate sections of the East End Crossing. These tables
are only a summary of the design criteria and are not a comprehensive list of all design
requirements. Developer shall verify all design requirements, which includes the criteria listed in
Tables 8-1 and 8-2 and Project Standards. Developer shall submit to IFA the drainage design
criteria for the East End Crossing for approval with Stage 1 reviews.

Table 8-1 Design Summary for Indiana Approach

Design Criteria Design Summary Reference

Use for stream flow, culverts, and bridges.
IDNR Coordinated Curves |IDNR Letter of Discharge for all structures
(If available) that require a Construction in a Floodway
Permit

Use for storm sewers, inlets, roadside

ditches, and culverts and if tributary area

Rational Method is:

<1 res in urban in

< 288 Zgrgz in ;Jutr); stt::]gg IDM Chapter 29
NOAA Atlas

Use for stream flow, culverts, and IDNR

detention basins. (Tributary area > 200

acres and < 640 acres.)

Refer to IDM Figure 39-6A for discharge selection criteria above

NRCS (TR-55)

Time of Concentration Maximum sheet flow = 100 feet

Min Tc = 5 minutes

Obtain from NOAA atlases.

NCRS (TR-20)
Method/Program

Hydrologic Parameters

Rainfall Data :
Use single gauge.
Hydrographs - HUFF Use Evansville HUFF Distribution
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Design Criteria Design Summary Reference
Distribution (IDM Figure 1st Quatrtile (6 hours or less)
29-6A) 2nd Quartile (6.1 hours to 12 hours)
3rd Quartile (12.1 hours to 24 hours)
4th Quatrtile (greater than 24 hrs)
Runoff Coefficients IDM Table 29-7B, 8A, 8B
NRCS Curve Numbers IDM Table 29-10C, 10D, 10E
Design Storm 10-year
Design Procedures Manning's equation
Max. Allowable Velocity Refer to IDM Figure 30-3A.
6-12 inches or 2 velocity heads
Freeboard . o
(which ever criteria is greater)
10-year design storm
< 1% = seeded channel
1%=<G<3% = sod lined channel
23% = paved channel
Channel Slope Lining 3%=<G=10% = riprap lined channel
3%=G=15% = soil erosion matting IDM Figure 29-
All lining shall be confirmed using the 5A

Roadside Ditches (Open Channels)

lining selection methodology described in
IDM 30-6.03.

Ditch Min. Radius

3 times bottom width from centerline of
ditch/channel

Min. Longitudinal Grad.

0.3% minimum (0.5% desirable)

Side Slopes

2:1 max. for riprap lined channels

3:1 max outside of clear zone (30’ off the
EOP).

6:1 within clear zone (IDM Fig. 45-3A).
Verify clear zone criteria with Roadway
Specifications.

Shall meet clear-zone requirements

Shape

Refer to typical cross-sections — 4-ft min.
flat bottom.

IDM Chapter 30
IDM Chapter 45
IDM Chapter 52

Depth

Refer to underdrain criteria (IDM and Section 9) and Median
Drain Outlet Criteria to determine depth limits. Freeboard

requirements also govern.

Culverts

Design Storm

100-year backwater analysis

Allowable Velocities -
Freeways, Ramps, Multi-
Lane Non Freeways

50-year

Allowable Velocities - Two
Lane Facilities

50-year for AADT = 3000
25-year for 3000 = AADT=1000
10-year for AADT<1000

Allowable Vel. - Driveways

10-year

Culvert Type Priority

Refer to IDM 31-3.05 (01)

Culvert Interior/Roughness
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Design Criteria Design Summary Reference
n=0.012 and n = 0.024
36 in- Mainline or public road approach
Min. Size (Diameter) (23.Ianes) .
15 in - Public road approach (2 lanes) and
drives
Alignment - 45-degree skew maximum
1' for circular pipes
Min. Cover (Top of Pipe to |1.5' for deformed pipes
Bottom of Pavement) 3-sided structures and boxes - cover to be
examined per str. (1' min.)
Backwater and Surcharge |Refer to IDM 31-3.04(01)
If design storm = Q100 - 2' minimum
difference between edge of pavement and
Freeboard headwater. If design storm < Q100 -
headwater not to exceed edge of
pavement.
Minimum Velocity 3 ft/s (Refer to IDM 31-3.04[04])
V < 6.5 ft/s - Revetment Riprap
Maximum Velocity and 6.5 ft/s = V<10 ft/s - Class 1 Riprap
Outlet Protection 10 ft/s < V<13 ft/s - Class 2 Riprap
V=13 ft/s - Use Energy Dissipator
Energy Dissipators Refer to IDM Chapter 34
Tailwater Refer to IDM 31-5.04(03)
End Treatments Refer to IDM 31-3.06(02)
Sumping Refer to IDM 31-3.04(07) and
IDM Figure 31-3B(1)
Freeways: Design: 50-yr (Edge of travel lane)
© Multi-Lane Non-Freeways: |Design: 10-yr (Across 1/2 travel lane)
5 | Two-Lane Facilities: Design: 10-yr (4 ft of travel lane)
3] Bridge Non-Freeway: Design: 10-yr (Edge of travel lane) IDM Figure 36-
& (V.Z 50 mph) oA
(%’_ (B\;f%% Ir\TI](:)r;-)Freeway. Design: 10-yr (3 ft of travel lane)

Ramps (V= 50 mph):
Ramps (V< 50 mph):

Design: 10-yr (Edge of travel lane)
Design: 10-yr (3 ft of travel lane)

Catch Basins/Inlets

Design

Match design and check storm events for
storm sewers.

Casting Types
Drainage Structure Types

Refer to IDM Figure 36-2A and
INDOT Standard Specifications

Max. Manhole Spacing

400 ft

Inlet Location

Refer to list located in IDM 36-9.03.

Place structure prior to radius return on all
curbs draining toward intersections and
before flat spot in super rollover.

IDM Chapter 36
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Design Criteria Design Summary Reference
Inlet Spacin Dependent on Roadway Spread Criteria
pacing (Refer to IDM 36-7 and 36-10.)
Inlet at Low Point of Major 50-yr rainfall anql runby flow for design
Sag Construct Flanking Inlets
(IDM 36-12.03)
Design Storm - Freeways |50-yr gravity flow and 50-year HGL
Design Storm - Non- 10-yr gravity flow and 50-year HGL (50-yr
" Freeways and Ramps for major sag point)
% |Minimum Size 12-in diameter IDM %hoi{)' 28-
5 h
[} . IDM Chapter 29
pd -
= | Minimum Slope Slope to ensure 2.5 ft/s or per IDM Figure IDM Figure 29-
o 36-12E
% 5A
D |\ vert Elevations Match pipe crowns or at least 80% of the | IDM Chapter 36
£ diff. in pipe sizes, if possible. IDM Fig 36-12E
7 |Min. Cover (Top of Pipe to |INDOT Standard Drawings
Bott fP t
ottom of Pavement) - - IDM Chapter 36
Desian Velocities 2.5 ft/s min. (flowing full)
g 6.5 ft/s max. (flowing full)
Bridge Waterway Opening
Allowable Backwater 100-year
3 |Bridge Waterway Opening 100-vear IDM Chapter 32
S |Allowable Velocity y IDM Chapter 33
@ |Bridge Hydraulics Refer to Chapter 32. IDM Chapter 38
Bridge Deck Drainage Refer to Chapter 33.
Scour Countermeasures | Refer to Chapter 38.
o) Type 1 Culvert under roadway
= Type 2 Storm pipe
oS Type 3 Culvert under drive or field entrance IDM Chap. 28
2 . — INDOT Standard
a 5| Type 4 Underdrain or drain tile Specs. 715.02
<| Type 5 Broken-back pipe or other pipe installation ' '
= requiring coupled pipes
Storage Facilities (Water Quantity): Refer to Section 8.2.3 for further IDM Chapter 25
detailed information regarding this Design Criteria and IDM Chapter 35. FEIS, SFEIS
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Table 8-2 Design Summary for Kentucky Approach

Design Criteria

Design Summary

Reference

Rational Method

Use for storm sewers, inlets, roadside
ditches, and culverts and if tributary area is:

< 200 acres

Regional Method

> 200 acres

Rainfall data and intensities shall be
determined from KDM-DR404.

(%]
% NCRS (TR-20) Use for stream flow, culverts, and detention
g Method/Program basins.
‘5-5 Refer to IDM Figure 39-6A for Discharge Selection Criteria above
> NRCS (TR-55)
_g Time of Concentration Maximum sheet flow =300 feet
2 Min Tc = 8 minutes
Obtain from NOAA atlases
Rainfall Data (except for regional method). Use longitude

and latitude from geometric project center.

Hydrographs - NCRS Unit
Hydrograph (KDM DR-
405)

NCRS Type Il 24-hour Distribution (DR
Table 405-1)

Runoff Coefficients

KYM DR Table 403-1

NRCS Curve Numbers

KYM DR Table-405 & 405-3

KDM DR-401-11
KDM-DR403-1
KDM-DR404

Design Storm 10-year
Check Storm 100-year

1 foot between 10-year water surface
Freeboard

elevation and shoulder elevation

Channel Slope Lining

10-year design storm

Refer to KYM DR-504 and DR-505 for
channel lining hydraulic procedures and
lining materials.

Ditch Min. Radius

Avoid sharp bends and check for erosion.

Min. Longitudinal Grad.

0.5%

KYM DR-202-13
DR Table 402-1
KYM DR-502
KYM DR-504
KYM DR-505

Roadside Ditches (Open Channels)

requirements also govern.

Side Slopes Shall meet clear-zone requirements

Refer to Typical Cross-Sections.
Shape 2' min. flat bottom

Refer to Underdrain Criteria (Section 9) and Median Drain
Depth Ouitlet Criteria to determine depth limits. Freeboard
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Design Criteria

Design Summary

Reference

Design Storm

10-year for ADT<400
25-year for 400<ADT<2000
25-year for 2000<ADT
50-year for interstate

Check Storm

100-year for ADT<400
100-year for 400<ADT<2000
100-year for 2000<ADT
100-year for interstate

Culvert Type Priority

Refer to KDM DR-603-3 and DR-604

Culvert Roughness

n =0.012 (KDM DR-705)

Min. Size (Diameter)

15in to 54 in - Depends on road
classification and cover depth (Refer to
KDM DR Table 610-1)

Alignment

Match existing watercourse if possible.
Meet DR-500s, DR-608.2, and DR-608-4.

0.5 ft/2.0 in for entrance pipe
1.0 ft/2.0 ft for culverts

DR Table 402-1

INDIANA FINANCE AUTHORITY
THE EAST END CROSSING

112

_ KDM DR-500s
[4) 1.0 ft/2.0 ft for reinforced conc. box KDM DR-600s
£ IMin. Cover (Top of Cast in place concrete box culvert dictated | KDM DR-705
3 | Structure to Sub-grade) [Py structural design. (KDM DR 610-5) KDM DR-1000
Min. Cover/Desirable Refer to KDM DR Table 610-2. If the cover HD 800
Cover height for a culvert pipe is less than one IDM 31
pipe diameter (or equivalent diameter),
flowable fill is required as backfill material
up to an elevation of 1’ above the top of the
pipe.
1 foot from design storm headwater to
Freeboard : .
lowest adjacent shoulder elevation
Velocity calculated to determine erosion
Allowable Velocity and c‘ggt'\rﬂol[)péoi%(é)tgon and energy dissipators
Outlet Protection ( i )
Developer required to use KDM DR-1000
when it becomes available.
Energy Dissipators Refer to KDM DR-1000
Tailwater Refer to KDM DR-605-5
End Treatments Refer to KDM DR-606 and DR-607
Safety Treatments Refer to KDM DR 606-5 and 608-3
Sumin Refer to IDM 31-3.04(07) and
ping IDM Figure 31-3B(1)
= | Spread Encroachment KDM Table 402-
® '5|Into Driving Lane: 1
(/5)- S Interstate or Parkway: 0 feet KDM Table 707-
Non Interstate or Parkway: | 3 feet 1
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Design Criteria Design Summary Reference
ADT > 1500 (V>45 KDM DR-707
mph)
Non Interstate or Parkway:
ADT > 1500 (V<45 6 feet
mph)
Non Interstate or Parkway: 6 feet
ADT < 1500 All Speeds
10-year design storm and inlet spacing shall be base on 4 in/hr rainfall
intensity (Refer to KDM DR Table 402-1 and DR Table 707-1)
Design Match design and check storm events for
storm sewers
Casting Types Refer to KDM DR-702 and DR-703
Drainage Structure Types |KYTC Standard Specifications
% Pipe Size 12 in-24 in - Max. Space 300 ft
g . . . . KDM
c , Pipe Size 27 in-36 in - Max. Space 400 ft
% |Max. Manhole Spacing P.p e 42 in-54.in - M P ¢ Table 402-1
8 Pipe Size 260 in - Max. Space 1000 ft KDM DR-703
< |Inlet Location Refer to list located in KDM DR-702-3 KDM DR-704
2 — KDM DR-707
8 Inlet Soacin Dependent on Roadway Spread Criteria
pacing (Refer to KDM DR-704)
Construct Flanking Inlets
Inlet At Low Point of Major | 25-year design storm (50-year check storm
Sag for interstate) - Refer to KDM DR Table
402-1, DR-704-9, and DR-707-2
Design Storm 10-year gravity flow
: .. | 25-year gravity flow and 50-year HGL
Design Storm at Sag Point check for interstates
100-year storm HGL to ensure off-Site
Check Storm impact is acceptable
[% 12 in not under traffic (<25 ft length)
% Minimum Size 15 fn not-under tl’affIC.(>25 ft length) KDM
) 15 in-18 in under traffic Table 402-1
g (Refer to KDM DR 707-5) KDM DR-610-5
% Minimum Slope Slope to ensure 2.0 ft/s KDM DR-705
n 1 foot (Top of pipe to bottom of pavement KDM DR-706
S sub-grade). If the cover height for a Storm KDM DR-707
% Min. Cover Under Sewer Pipe is less than one pipe diameter

Pavement

(or equivalent diameter), flowable fill is
required as backfill material up to an
elevation of 1’ above the top of the pipe.

Min. Cover Not Under
Pavement

1 foot (Top of pipe to ground)

Pipe Interior/Roughness

n=0.012
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Design Criteria Design Summary Reference
10-year for ADT<400
. 25-year for 400<ADT<2000
Design Storm
50-year for 2000<ADT
100-year for Interstate
100-year for ADT<400
100-year for 400<ADT<2000
_g’, Check Storm 100-year for ?000<ADT gg&ﬂ gg?gg S%
5 500-year for interstate KDM DR-1102
Bridge Hydraulics Refer to KDM DR-800's
Bridge Deck Drainage Refer to KD_M I_DR-702-7 and Storm Sewer
Network Criteria.
Design Storm = 100-year
Scour Countermeasures  |Check Storm = 500-year
Refer to KDM DR-804.
© Type 1 Culvert under roadway
,% Type 2 Storm pipe IDM Chap. 28
S =|Type 3 Culvert under drive or field entrance INDOT Stand.
o S| Type 4 Underdrain or drain tile Spec. 715.02
g Type 5 Broken-back pipe or other pipe installation KDM DR-602
requiring coupled pipes

Storage Facilities (Water Quantity): Refer to Section 26 for further detailed | KDM DR-900s

information regarding this design criteria and KDM DR-900s. FEIS, SFEIS,

Developer shall submit signed and stamped Plans and drainage reports for all surface drainage
conveyances and drainage structures for Design Review. The calculations and exhibits
necessary for IFA review shall follow the submittal guidelines outlined in the IDM.

Presented below is a list of additional design elements and requirements that shall be
incorporated into the final Design Documents and Construction Documents:

1.

2.

3.

Department Hydraulics may, at its discretion, require submittals of HY-8 computations
for review of culverts or other small structures of less than 36 inches in diameter or
equivalent size.

All drainage structures and apparatuses shall be designed to accommodate all drainage
design elements (surface drainage conveyances, water quantity, and water quality) for
future widening of the mainline roadway. The mainline (SR 265 and KY 841) will
eventually be built out to a six-lane interstate section with full shoulders and 12 foot
travel lanes under a separate contract.

All culverts located along existing streams and waterways shall be in a sump condition,
such that the bottom invert is a maximum of 2 feet lower than the stream bottom/bed.
The design of the drainage structure/culvert shall allow natural stream bed material to
accumulate throughout the length of the culvert. Sumping requirements shall follow the
IDM, including all culverts and required drainage structures in Kentucky.
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4.

8.2.1

Storm sewer median drain outlets shall be a minimum of 1.00 foot above the ditch
flowline elevation.

All culverts and storm sewer outlets shall include outlet protection or energy dissipators
to be installed during construction. The design criteria for outlet protection and energy
dissipators shall follow the IDM and KDM as they pertain to the individual states.

All roadside ditches and channels shall have proper channel lining installed to ensure
stable and erosion-free ditches and channels. The types of lining include grass/seeded,
sod, paved channel, rip-rap, or erosion matting. When performing work in Indiana,
Developer shall select the type of channel lining, first based on the slope of the
ditch/channel as presented in Table 8-1 and the IDM. Once a lining selection has been
made, Developer shall verify the lining stability following the procedures and calculations
presented in the IDM. When performing work in Kentucky, Developer shall select the
channel lining based on the methodology described in the KDM.

For additional requirements for bridge deck drainage for the East End Bridge refer to
Section 15.5.19.

Structure Table

Table 8-3 lists anticipated waterways, with crossing culverts and wet bridges. The list is not
intended to show all culverts or small structures that will be required to satisfy all of the drainage

criteria

and concerns as it relates to the East End Crossing and the design standards. If any

Governmental Approvals need to be revised due to re-design, Developer shall work through the
permitting agencies to acquire the needed Governmental Approvals, in coordination with IFA.
Developer shall submit signed and stamped plans and drainage reports for all drainage
structures and culverts for Design Review.

Table 8-3 Drainage Structure Table

Structure — : Road Design .
Type Stationing Alignment Classification Runoff. cfs Description
137+47.70 - Bridge Structure
. 149+37.99 (SB) No. 1 — Harrods
Bridge 137447.70 - KY 841 Freeway 25,190 Creek Bridge
149+77.99 (NB)
Culvert 153+64.55 KY 841 Freeway 99 Middleton Run
167+82.86 - Bridge Structure
. 187+51.86 (SB) No. 4 — East End
Bridge 167+82.86 - KY 841 Freeway 812,000 Bridge Kentucky
187+51.86 (SB) Approach Spans
Culvert 225+09.50 A Freeway 100 Str. No. 1
255+22.60- Bridge
. 260+14.04 (RT) Structures No. 6
Bridge 255417 83- A Freeway 1360 & 7 — Lentzier
260+18.56 (LT) Ck. Tributary
Culvert 267+90 A Freeway 86 Str. 101, Sect. B
Culvert 18450 LS| Non-Freeway (2- 44 Str. 103, Sect. B
Lane Collector)
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St[ruycptgre Stationing Alignment CIasEi(l)‘iil:dation RaneoSfIf?r;fs Description
Culvert 64+95 SWR Ramps - Freeway |85 Str. 105, Sect. B
Culvert 283+87 A Freeway 122 Str. 106, Sect. B
Culvert  |33+00 LS| 'C';’r:‘e':criﬁ‘g’%r()z 29 Str. 108, Sect. B
295+79.00 - Bridge
302+50.00 (RT) Structures No. 9
Bridge A Freewa 650 & 10 — Unnamed
" |z ' Tributary o
01 (LT) Lentzier Ck.
Culvert 314+80 A Freeway 30 Str. 219
321+39.19 - Bridge
327+72.23 (LT) AILA-EB Stru?:tures No.
. 11&12 -
Bridge 321477.93 - ALAWE Freeway 2600 Lentzier Ck. and
328+13.90 (RT) i Brookhollow
Way
Bridge Structure
No. 13 —
Bridge  |or oo oe LS-5 'C';’:e':[gg;‘l’g()z 2600 Brookhollow
Way over
Lentzier Ck.
Culvert 374+95 A Freeway 105 Str. 101, Sect. E
Culvert 361+92 A Freeway 131 Str. 102, Sect. E
Non-Freewa r. 104 .E
Culvert 37+64 LS-4 (Multi-Lane Krterial) 30 St 104, Sedt
Non-Freeway Str. 106, Sect. E
Culvert 32+22 LS-3 (Multi-Lane 124
Collector)
Non-Freeway Str. 107, Sect. E
Culvert 35+50 LS-3 (Multi-Lane 48
Collector)
Culvert 708+81 IR-7 Ramps - Freeway |64 Str. 109, Sect. E
Culvert 203+00 IR-2 Ramps - Freeway |35 Str. 112, Sect. E
Culvert 601+02 IR-6 Ramps - Freeway |86 Str. 116, Sect. E
Culvert 1114+50 IR-11 Ramps - Freeway |145 Str. 120, Sect. E
Culvert 617+03 IR-6 Ramps - Freeway |46 Str. 123, Sect. E
8.2.2 Water Quantity (Detention) Requirements

Developer shall be responsible for ensuring that post-construction stormwater discharge does
not cause downstream flooding or property damage. The Developer shall follow the most

stringent requirement from the Project Standards or local code for each location.
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8.2.3 Water Quality

Developer shall be responsible for ensuring that runoff from the East End Bridge and Kentucky
Approaches be collected and routed in accordance with Section 7.

8.3 Erosion Control

8.3.1 Erosion Control Plans

Developer shall be responsible for developing Erosion Control Plans (ECPs) for all earth-
disturbing activities and the restoration of areas used for temporary impacts. The ECPs shall be
developed in conjunction with final Design Documents and Construction Documents. The ECPs
shall be created to satisfy all design requirements presented in the IDM Chapter 37 (Temporary
Erosion and Sediment Control), KDM Chapter 1000 (Erosion Control), and Department
Standard Specifications and Standards Drawings. The ECPs shall also be created to fulfill all
IDEM Rule 5 permit, within Indiana, and Kentucky Division of Water (KDOW) Storm Water
Pollution Prevention (SWPP) Plan permit, within Kentucky, requirements. The ECPs shall
incorporate any pertinent information from Sections 5 and 7. The ECPs will be accepted by IFA,
and the IDEM Rule 5 permit and KDOW SWPP permit shall be obtained prior to any earth-
disturbing activities. ECPs shall be amended if any revisions to the ECPs take place during
construction. The amended ECPs shall be resubmitted to the appropriate authorities and IFA as
described in the above mentioned design standards, specifications, and Governmental
Approvals.

8.3.2 Erosion Control Supervisor

Developer shall designate one or more employees as an “Erosion Control Supervisor”. The
Erosion Control Supervisor shall be a Certified Professional in Erosion and Sediment Control.
For additional requirements, refer to the Department Standard Specifications and Recurring
Special Provisions 108-C-192.

8.4 Construction Requirements

8.4.1 Storm Pipe

Developer shall specify storm pipe materials according to the Project Standards or approved
equals. If Developer chooses to select a pipe material not specified per the Project Standards,
then Developer shall submit a design and construction alternative to IFA for review and its good
faith approval with the RFC Design and Construction Documents stating the pipe material, its
application, and at what location that pipe material will be constructed. Only after IFA has
approved the pipe material can Developer consider it an approved equal.

All existing drainage structures that will no longer be used shall either be removed and disposed
of off-Site and the trenches backfilled with structure backfill or shall remain in place and be filled
with flowable backfill. All existing drainage structures that are to remain in use within the Project
ROW limits shall be examined and cleaned.
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9 ROADWAY

9.1 Standards and References

Design and construct the roadway Work in accordance with the applicable requirements of the
PPA Documents, including Project Standards and this Section 9; Governmental Approvals; and
applicable Laws.

9.2 Project Description

The East End Crossing begins in Jefferson County, Kentucky, and ends in Utica Township,
Clark County, Indiana. The East End Crossing includes the Kentucky Approach, the Ohio River
Bridge, and the Indiana Approach.

9.2.1 Adjustments to the Reference Design

Adjustments to the horizontal and vertical alignments shown on the Reference Design in the
RID are allowed, provided the adjustments are consistent with the PPA Documents, Laws,
Governmental Approvals, and meet the following requirements:

1. Developer may suggest adjustments that result in design exceptions and the
Department’s design exception process; however, the Department reserves the right to
reject, in its sole discretion, any proposed change that requires a Level One Design
Exception or does not otherwise conform to the requirements of the PPA Documents. All
adjustments to the East End Crossing shall conform to applicable Laws and
Governmental Approvals.

2. IFA reserves the right to reject any proposed adjustment to the Reference Design that
require additional 2:1 slopes, additional roadside barrier, or the elimination of the clear
zone.

3. The Reference Design horizontal alignments shall not be changed on SR 265 — At
Salem Road from Sta. 276+00.00 to Sta. 280+00.00

4. Developer shall not change the location of the East End Crossing termini or the
begin/end construction limits along KY 841, SR 265, Port Road, or SR 62.

5. Developer shall not change the horizontal alignment or the profile grade and elevation at
the location of the project termini or at the begin/end construction limits along KY 841,
SR 265, Port Road or SR 62.

6. Developer shall not revise the SR 265 profile grade and elevation under Salem Road
from Sta. 276+00.00 to Sta. 280+00.00. Developer shall ensure that the vertical
clearance requirements for SR 265 under Salem Road are met with the final design.

7. The design requirements listed for each roadway shall not be changed unless written
approval is received from IFA.

8. Developer shall not eliminate any traffic movements outlined in the Design
Requirements.
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9. Developer shall not implement any adjustments that cause the proposed level of service
(LOS) to fall below the minimum LOS specified in the Design Requirements.

10. Developer shall ensure that the low edge of the proposed KY 841 and SR 265 pavement
and shoulder is a minimum of 18 inches above the Ohio River 500-year flood level,
which is the design flood level of the Ohio River (El. 457.0 feet using NAVD88).

11. Developer shall determine the final guardrail length-of-need and complete all guardrail
calculations based on the requirements of the governing regulations.

12. Bridge substructure elements, superstructure elements and retaining walls shall conform
to the sight distance criteria contained in the governing regulations.

13. All superelevation transitions shall be designed according to the American Association of
State Highway and Transportation Officials (AASHTO) Geometric Design of Highways
and Streets. The emax used in the superelevation calculations shall be 8 percent,
AASHTO Method 5, unless specified differently in this Section 9.

14. U-turn median openings shall be placed along the mainline at the following locations:

a. KY 841 - North of the Tunnel at the location of the Emergency Access Road tie-in
point with the mainline.

b. KY 841 — South of the Tunnel at Sta. 72+00.
€. SR 265 - At Sta. 220+00.00 “A.” This U-turn median opening shall be 30 feet wide.
15. Applicable sign structures and roadway and bridge barrier ends shall be protected.

16. Developer shall design and build a commercial driveway on each side of Sellersburg
Road at approximate Sta. 29+50.00. The driveways shall not require any additional right-
of-way.

17. Permanent cross-overs north and south of the Tunnel shall be constructed along the
mainline for a 45 mph design speed. Locations shall be presented by the Developer to
IFA during Design Review for review and comment. Movable barrier meeting the test
level required for mainline shall be provided at the cross-overs.

9.3 Design Requirements

See Attachment 09-1 for information on coordinate systems for the Kentucky Approach, East
End Main Spans, and the Indiana Approach.

Developer shall not place any garages or other facilities that are necessary for the operation
and maintenance of the roadway within the East End Crossing limited access ROW.

IFA will acquire a 22.4 acre excess parcel associated with Parcel 25 in Indiana that will be
available for development by Developer for its maintenance facility. Use of all or a portion of this
parcel by Developer will be subject to the following conditions for the portion used by Developer:

1. Developer shall be responsible for all site development costs including any associated
Environmental Approvals or Governmental Approvals.
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2. Developer shall be responsible for all utilities and services associated with the
maintenance facility.

3. Developer shall be responsible for any site cleanup, including any hazardous or
contaminated materials, required at the end of the Operating Period to prepare the
parcel for disposal and sale by IFA.

4. Developer shall remove any dilapidated site improvements at the end of the Operating
Period as directed by IFA. Any serviceable site improvements that remain at the end of
the Operating Period as agreed by Developer and IFA shall become the property of IFA.

9.3.1 Kentucky Approach

The Kentucky Approach begins in Jefferson County, Kentucky, on existing KY 841 just north of
the 1-71/1-265 interchange. The project continues northwest along the existing KY 841 corridor
to U.S. 42. KY 841 then proceeds north on new alignment to the Ohio River. Developer shall
design and construct the following:

1.

Overlay and provide the necessary widening on the existing southbound KY 841 lanes
from Sta. 0+99.72 to Sta. 11+33.46.

From 11+33.46 to the US 42 Interchange, construct a new six-lane divided freeway
featuring a concrete median barrier.

A four-lane divided freeway (KY 841) on a new alignment from US 42 to 187+51.86.
Proposed KY 841 features a concrete median barrier and a variable median width.

Reconstruction of the existing southbound KY 841 Ramp to I-71.

KY 841 shall be constructed through a Tunnel as described in Section 16. The KY 841
median shall be transitioned on each Tunnel approach to accommodate the Tunnel.

A Tunnel Access Road of sufficient width to accommodate maintenance and emergency
vehicles safely passing each other shall be built from Shadow Wood Lane to provide
permanent maintenance access to the Tunnel control facility.

An Emergency Access Road of sufficient width to accommodate maintenance and
emergency vehicles safely passing each other shall be built from River Road to allow
access to KY 841 between Harrods Creek and the Ohio River.

A partial interchange at KY 841/U.S. 42 shall be constructed to allow access from
northbound KY 841 to U.S. 42 and from U.S. 42 to southbound KY 841. The existing
signalized intersection at KY841/U.S. 42 is not to be reconstructed. Developer shall
mitigate any impacts to existing signal equipment (including loops) required to complete
the Work. This mitigation shall be coordinate with IFA and KYTC.

Approximately 1,150 feet of Wolf Pen Branch Road shall be reconstructed to
accommodate the proposed bridge with adequate clearance over KY 841.

10. The following intersections shall be reconfigured:

a. Wolf Pen Branch Road/Springdale Road
b. Wolf Pen Branch Road/Olde Creek Way
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11. A new intersection shall be constructed for the River Road/Emergency Access Road.

12. River Road shall receive an overlay, and proposed guardrail shall be installed on the
north and west side.

13. The east end of Shadow Wood Drive and the portion of Shadow Wood Lane that
connects to Shadow Wood Drive shall be removed back to the property lines of the
remaining homes.

14. A shared-use path that starts at River Road and travels along the west side of KY 841
then over the Ohio River shall be constructed. The portion of the path from River Road
to the East End Bridge shall be constructed in accordance with the Louisville Loop
Design Guide RID RD-0.11.

Table 9-1 Project Limits for the Kentucky Approach

Approximate Station Limits

Description (from the Reference Information Documents)
Mainline
KY 841 SB Overlay Sta. 0+99.72 to Sta. 11+33.46
KY 841 Sta. 11+33.46 to Sta. 187+51.86
Ramps
KY 841 SB Ramp to I-71 Sta. 10+00.00 to Sta. 24+42.19
KY 841 NB to U.S. 42 “Ramp A” Sta. 25+79.96 to Sta. 48+40.00
U.S. 42 to KY 841 SB “Ramp B” Sta. 12+23.23 to Sta. 42+80.00

Paving Exceptions
Bridge No. 1 - KY 841 NB Bridge over Sta. 137+47.50 to Sta. 149+78.00
Harrods Creek/River Road
Bridge No. 1 - KY 841 SB Bridge over Sta. 137+47.70 to Sta. 149+38.00
Harrods Creek/River Road
Bridge No. 2 - KY 841 NB Ramp to U.S. |Sta. 36+00.00 to Sta. 44+40.00 “Ramp A”
42 over KY 841
Bridge No. 3 - Wolf Pen Branch Road Sta. 48+73.62 to Sta. 51+06.96
over KY 841

Bridge No. 4 - KY 841 NB Ohio River Sta. 167+82.86 to Sta. 187+51.86
Bridge Approach

Bridge No. 4 - KY 841 SB Ohio River Sta. 167+82.86 to Sta. 187+51.86

Bridge Approach

Local Roads

Springdale Road Sta. 10+10.04 to Sta. 13+50.00

Wolf Pen Branch Road Sta. 43+50.00 to Sta. 55+00.00

Olde Creek Way Connector Sta. 8+50.00 to Sta. 9+90.00

River Road Sta. 48+14.28 to Sta. 54+93.19

Emergency Access Road Sta. 39+16.82 to Sta. 49+50.25

Tunnel Access Road Sta. 17+81.22 to Sta. 19+98.71

Shared Use Path Sta. 46+72.62 to Sta. 67+84.65
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9.3.2 Indiana Approach

The Indiana Approach consists of new freeway, desighated SR 265, which begins at the Ohio
River in Utica Township, Clark County, Indiana, and continues west on new alignment past
Salem Road, Brookhollow Way, Port Road, SR 62, and Utica Sellersburg Road. SR 265 utilizes
the existing alignment west of SR 62 before ending just east of the bridges over existing
Jeffersonville-Charleston Road. Developer shall design and construct the following:

1. A four-lane divided freeway (SR 265) on a new alignment from the Ohio River to SR 62.
From SR 62 to the west end of the project, the proposed SR 265 will be reconstructed as
a four lane freeway on the existing alignment. The total project length along the
proposed SR 265 is approximately 3.837 miles. The proposed SR 265 features a four-
lane section with a depressed median. Auxiliary lanes are required at the SR 62
interchange.

2. One new and one reconfigured interchange shall be included as part of this project:

a. A proposed SR 265 interchange shall provide full access to and from Salem Road,
with a single-lane entrance and exit ramp in each direction.

b. A complex interchange shall be constructed at proposed SR 265/SR 62 and Port
Road. The existing SR 265 interchange at SR 62 and Port Road shall be
reconfigured to make SR 265 the primary mainline route. SR 62 shall be
reconstructed with variable width depressed median. Proposed interchange ramps
shall be built to accommodate every movement to and from proposed SR 265, SR
62, and Port Road. All SR 265 traffic shall have the option to exit onto either direction
of SR 62 or Port Road.

1) The Developer shall provide uninterrupted traffic movements, meaning no stop or
yield conditions, from Port Road to eastbound or westbound SR 265. All SR 62
traffic shall be able to access either direction of SR 265 or Port Road through this
complex interchange.

2) Every movement within the proposed interchange at SR265 / SR 62 and Port
Road shall accommodate a truck with a 140-foot trailer along the horizontal and
vertical alignments. It is not required that the over sized vehicle or overhang
remain within its travel lane however, design considerations shall also include
placement of signs, lights, and other permanent features. The only movements
exempted from this requirement are the SR 62 to WB SR 265 entrance ramp,
WB 265 exit ramp to Port Road, and the EB 265 exit ramp to SR 62.

3. The existing at-grade railroad crossing on SR 62 south of proposed SR 265 shall be
reconstructed. Developer shall coordinate this reconstruction with the Railroad.

4. The reconstruction of several local roads shall be a part of this project:
a. Port Road shall be reconstructed to tie into the SR 265/SR 62 interchange.

b. Brookhollow Way shall be realigned starting at Boulder Court and travel to the west
on a new bridge over Lentzier Creek and under SR 265 before connecting with the
north side of the Brookview Drive loop. The east side of the Brookview Drive loop
shall be removed and the cul-de-sac on the east corner of Brookview Drive shall be
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reconstructed. Brookhollow Way shall remain operable to at least one lane of traffic
throughout construction.

The cul-de-sac on Springbrook Drive shall be removed, but the west portion of
Brookhollow Way from Springbrook Drive to the west shall remain in place.

As part of the Brookhollow Way realignment, the intersection at Coyote Court shall
be reconfigured, shortening Coyote Court, which leads to the cul-de-sac.

The portions of Wood Creek Way and Boulder Court that are located inside the ROW
shall be removed.

Boulder View Way (Field Drive) shall be removed within the SR 265 ROW.

New Chapel Road shall be removed through the proposed SR 265/SR 62 and Port
Road interchange.

Utica Sellersburg Road shall be reconstructed as a two-lane road with a new bridge
over SR 265.

5. A shared-use path shall be constructed on the south side of the proposed SR 265 from
the Ohio River to Salem Road. The shared-use path shall be constructed on the south
side of the eastbound SR 265 entrance ramp and shall tie in to the shared use path
graded along northbound Salem Road as part of Contract IR 34937. The paving for the
segment of the path along northbound Salem Road will be constructed as a part of the
East End Crossing.

Table 9-2 Project Limits for the Indiana Approach

Approximate Station Limits
Description (from the Reference Information Documents)
Mainline
SR 265 \Sta. 212+74.51 to Sta. 428+63.00 “A”
Ramps
WB SR 265 Exit to Salem Road Sta. 80+00.00 to Sta. 92+77.26 “NER”
Salem Road Entrance to EB SR 265 Sta. 100+22.17 to Sta. 110+98.19 “SER”
EB SR 265 Exit to Salem Road Sta. 58+41.06 to Sta. 69+16.29 “SWR”
Salem Road Entrance to WB SR 265 Sta. 100+22.08 to Sta. 110+42.00 “NWR”
SB SR 62 to WB SR 265 Sta. 100+92.30 to Sta. 118+25.00 “IR-1”
NB SR 62 to WB SR 265 Sta. 201+77.68 to Sta. 204+96.73 “IR-2”
EB SR 265 to NB SR 62 Sta. 308+05.64 to Sta. 327+22.03 “IR-3”
EB SR 265 to SB SR 62 Sta. 1200+93.34 to Sta. 1203+87.74 “IR-3S”
WB SR 265 to SR 62 Sta. 404+50.59 to Sta. 421+43.27 “IR-4”
NB Port Road to WB SR 265 Sta. 501+88.52 to Sta. 512+09.15 “IR-5” (Loop)
NB Port Road to SR 62 Sta. 600+00.00 to Sta. 618+15.08 “IR-6"
WB SR 265 to SB Port Road Sta. 703+67.58 to Sta. 709+94.07 “IR-7” (Loop)
EB SR 265 to SB Port Road Sta. 808+50.00 to Sta. 826+10.29 “IR-8”
SR 62 to EB SR 265 Sta. 902+89.16 to Sta. 935+89.17 “IR-9”
SR 62 to SB Port Road Sta. 1004+58.25 to Sta. 1010+10.01 “IR-10”
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Description

(from the Reference Information Documents)

Approximat

e Station Limits

NB Port Road to EB SR 265

Sta. 1110+58.88 to Sta. 1120+93.13 “IR-11"

Paving Exception

Bridge No. 7 - WB SR 265 over Utica
Charleston Road and Lentzier Creek
Tributary Des #0900249

Sta

. 255+22.60 to Sta

. 260+14.04 “A”

Bridge No. 6 - EB SR 265 over Utica
Charleston Road and Lentzier Creek
Tributary Des #0900248

Sta.

255+17.83 to Sta

. 260+18.56 “A”

Bridge No. 10 - WB SR 265 over a Tributary
of Lentzier Creek and a field drive Des
#0900252

Sta.

295+79.00 to Sta

. 302+50.00 “A”

Bridge No. 9 - EB SR 265 over a Tributary
of Lentzier Creek and a field drive Des
#0900253

Sta.

295+79.00 to Sta

. 302+50.00 “A”

Bridge No. 12 - EB SR 265 over
Brookhollow Way Bridge Des #0900251

Sta.

321+39.19 to Sta

. 327+72.23 “LA-EB”

Bridge No. 11 - WB SR 265 over
Brookhollow Way Bridge Des #0900250

Sta.

321+77.93 to Sta

. 328+13.90 “LA-WB”

Bridge No. 13 - Brookhollow Way over
Lentzier Des # TBD

Sta.

4+68.21 to Sta. 8

+67.66 “LS-5"

#0900239

Bridge No.14 - Utica Sellersburg Road over |Sta. 20+67.62 to Sta. 23+79.26 “LS-2"
SR 265 Des # 0900237
Bridge No. 15 - Ramp “IR-1” over RR Des |Sta. 113+15.81 to Sta. 115+66.76 “IR-1”

Bridge No. 16 - WB SR 265 over RR
Des#0900242

Sta.

404+63.32 to Sta.

406+80.38 “LA-WB”

Bridge No. 17 - EB SR 265 over RR Des Sta. 405+09.12 to Sta. 407+62.97 “LA-EB”
#0900241

Bridge No. 18 - Ramp “IR-3” over RR Des |Sta. 313+55.99 to Sta. 316+05.00 “IR-3”
#0900240

Bridge No. 19 - WB SR 265 over SR 62 Sta. 392+47.02 to Sta. 395+07.68 “LA-WB”
Des #0900243

Bridge No. 20 - EB SR 265 over SR 62 Des
#0900244

Sta.

392+86.10 to Sta.

395+45.79 “LA-EB”

Bridge No. 21 - WB SR 265 over Port Road
Des #0900246

Sta.

375+26.25 to Sta.

376+66.75 “LA-WB”

Bridge No. 22 - EB SR 265 over Port Road
Des #0900245

Sta.

375+62.64 to Sta.

377+03.14 “LA-EB”

Bridge No. 23 - Ramp “IR-9” over Port Road
Des #0900247

Sta.

917+15.88 to Sta.

918+49.00 “IR-9”

Bridge No. 24 - Ramp “IR-8 over Ramp “IR-
9” Des #1005117

Sta.

812+15.66 to Sta.

813+94.96 “IR-8”

At-Grade RR Crossing — SR 62

Sta.

21+13.91 to Sta.

21+63.91 “LS-4”

Local Roads
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Approximate Station Limits
Description (from the Reference Information Documents)

Brookhollow Way Sta. 0+50.00 to Sta. 15+19.31 “LS-5”

Wood Creek Way Remove inside the ROW limits

Boulder View Way Remove inside the ROW limits

Port Road Sta. 15+00.00 to Sta. 43+21.51 “LS-3”

SR 62 Sta. 11+80.47 to Sta. 47+00.00 “LS-4"

Utica Sellersburg Road Sta. 14+50.00 to Sta. 29+60.00 “LS-2”

Shared-Use Path Sta. 212+74.51 to Sta. 260+20.00 “B-1”

9.3.3
1.

General Design Standards

Clear Zones — IDM required clear zones shall be provided everywhere unless IFA
approves the use of roadside barrier at specific locations.

Side Slopes — Outside of clear zones, Developer shall use 3:1 side slopes at all
locations where Project ROW allows. If the 3:1 slopes cannot be met within the Project
ROW and requirements of the Technical Provisions, Developer shall request written
approval from IFA to utilize steeper slopes in all locations except where slopes steeper
than 3:1 are shown in the Reference Design plans. Upon receiving written IFA approval,
Developer may use steeper slopes. The maximum allowable slope is 2:1, but Developer
shall attempt to use 2.5:1 slopes prior to using 2:1 slopes. If 2:1 slopes are used within
the Indiana Approach, Developer shall prepare a Department Level Two Design
Exception to document these locations. Slopes steeper than 3:1 shall be evaluated for
stability. Developer shall seed and protect all disturbed slopes that are steeper than 3:1
with biodegradable heavy-duty erosion control blankets in accordance with the
Department’s Standard Specifications.

Stormwater Runoff — All stormwater runoff within the Project Limits shall be collected in
either roadside ditches or enclosed storm sewer.

Roadside Ditches — All roadside ditches shall be a minimum of 2 feet deep. Ditches in
the Kentucky Approach shall be a minimum of 2 feet wide and ditches in the Indiana
Approach shall be 4 feet wide.

Rock Cut Sections — Developer shall determine the limits of the rock cut sections based
on Developer submitted geotechnical reports. Ditches in rock-cut sections shall be
designed to ensure that adequate capacity is provided and that the side slopes will stay
within Project ROW limits.

Barrier Offset — The barrier offset for the outside shoulders on the Kentucky Approach
shall be 0 feet from the effective usable (paved) shoulder to the face of the guardrail or
roadside barrier. The barrier offset for the Indiana Approach shall be 2 feet from the
effective usable (paved) shoulder to the face of guardrail or barrier.

Graded Shoulder Behind Guardrail — For locations where guardrail is required, 2 feet of
embankment shall extend 3 feet beyond the face of the guardrail to the hinge point of the
front slope. If the 2:1 side slopes cannot be met inside the Project ROW, Developer may
request written permission from IFA to reduce the embankment behind the guardrail to 0
feet in areas where doing so shall avoid additional Project ROW impacts.
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8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

9.34

Underdrain — Developer shall install underdrains in all locations of new pavement.
Underdrains shall also be installed in rock cut sections.

Ramp Axis of Rotation — The interchange ramp axis of rotation shall be located on the
ramp alignment, regardless of what side of the ramp the alignment is on.

Turning Roadway Design — All loop ramps shall be designed using turning roadway
design criteria to determine the lane and shoulder widths, minimum radius, and
superelevation.

Single Lane Ramps in Kentucky Approach — The typical section for single-lane ramps in
the Kentucky Approach shall be a 15-foot travel lane with a 4-foot inside paved shoulder
and an 8-foot outside paved shoulder. The clear zone slope shall be 6:1.

Single Lane Ramps in Indiana Approach — The typical section for single-lane ramps in
the Indiana Approach shall be a 16-foot travel lane with a 4-foot inside paved shoulder
and an 8-foot outside paved shoulder. The additional usable shoulder width shall be 1-
foot additional width on both sides. The clear zone slope shall be 6:1.

Two Lane Ramps — The typical section for dual-lane ramps shall be two 12-foot travel
lanes with a 4-foot inside paved shoulder. The outside paved shoulder width shall be 8
feet within the Kentucky Approach and 10 feet within the Indiana Approach. The
additional usable shoulder width shall be 1 foot additional width on both sides. The clear
zone slope shall be 6:1.

Crest Vertical Curves on Ramps — All vertical curves on ramps shall be designed with
desirable K values for the given design speed, unless specified otherwise.

Ramp Grades — Maximum grade of all ramps shall be 5% for the Indiana Approach and
4% for the Kentucky Approach.

Longitudinal Grades on Vertical Curves - Developer shall ensure that the lengths of the
bottoms of sag vertical curves or the top of crest vertical curves provide adequate
longitudinal grade to provide positive drainage.

Sag Vertical Curves - Developer shall not place the low point of a sag vertical curve
within the limits of any SR 265/KY 841 bridge or within Tunnel limits.

Salem Road Interchange - Developer shall tie the SR 265 interchange ramps into Salem
Road, which will be built in Contract IR 34937, Des. No. 0900254. Contract IR 34937 will
leave a gap in the shoulders where the proposed ramps were planned to tie into Salem
Road. If Developer changes the location of the proposed Salem Road ramps, then
Developer shall fully construct the Salem Road shoulders in the gaps using the
pavement design in Contract IR 34937.

Cable Barrier System - A cable barrier system (CBS) shall be installed in the SR 265
median throughout the entire length of the Indiana Approach. Median slope of 6:1
maximum required where CBS is used.

Specific Design Standards
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Table 9-3 KY 841 Design Data
Jurisdictional System KYTC
Project Design Criteria New Construction (Freeway)
Design Functional Classification Rural Interstate
Rural/Urban Rural
Access Control Full
Design Vehicle WB-65
Terrain Rolling
Median Type Concrete Median Barrier
Traffic Data
Current Year A A.D.T. (2010) South of US 42: 9,300 NB/9,300 SB
North of US 42: New Segment
Construction Year A.A.D.T. (2017) South of US 42: Not Available
North of US 42: 21,300 NB/21,300 SB
Design Year A.A.D.T. (2030) South of US 42: 35,400 NB/35,400 SB
North of US 42: 26,000 NB/26,000 SB
Design Hourly Volume (D.H.V.) (2030) 5,600
Directional Distribution (NB/SB) 50/50
Percent Trucks (A.A.D.T.) South of US 42: 10%
North of US 42: 12%
Percent Trucks (D.H.V.) South of US 42: 10%
North of US 42: 12%
Proposed Design Speed 70
Proposed Posted Speed 55

KY 841 Special Features

KY 841 shall be designed to interstate standards, but shall be designated as a state route.

The typical section from Sta. 0+99.72 to Sta. 11+33.46 shall have a depressed median with a
variable slope. No work shall be done on the northbound lanes in this section while the
southbound travel lanes and shoulder shall receive an overlay and shall be widened to the
inside to transition from the existing section to the proposed section. The proposed section shall
have two (2) 12-foot lanes with an outside paved shoulder 10 feet wide and with an additional 2-
foot usable shoulder, and an inside paved shoulder 4 feet wide and with an additional 2 ft
usable shoulder.

The typical section from the beginning of the East End Crossing at Sta. 11+33.46 to the U.S. 42
ramps shall include a 12-foot inside paved shoulder, three (3) 12-foot lanes and a 12-foot
outside shoulder (10-foot paved) in each direction. This section shall have standard median
barrier. The inside shoulders shall slope towards the median at 4 percent. The travel lanes and
outside shoulders shall slope to the outside. The northbound lanes shall be tapered from the
existing section to the proposed section.
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The typical section from the U.S. 42 ramps to the south end of the Tunnel shall be widened so
that the concrete median barrier rail matches the tunnel cross section. The northbound median
paved shoulder shall transition from 12 feet wide to 4 feet wide between the U.S. 42 ramp gores
and the south tunnel portal. The southbound median paved shoulder shall transition from 12
feet wide at the U.S. 42 ramp gores to 14 feet wide immediately south of the south tunnel portal,
providing a 14-foot uniform width inside shoulder for a minimum length of 500 feet south of the
south portal. Two (2) 12-foot lanes shall be built in each direction. The northbound and
southbound outside paved shoulders shall be 12 feet. The Developer shall excavate and grade
an additional width to allow for eventual completion by others of a pavement section including
three (3) 12-foot lanes plus a 4-foot inside paved shoulder and 8-foot outside paved shoulder in
each direction. Developer shall ensure that the KY 841 cross section at each Tunnel portal
matches the cross section inside the Tunnel.

The typical section through the Tunnel shall include a 4-foot inside paved shoulder, two (2) 12-
foot lanes and a 12-foot outside paved shoulder. All lanes shall slope towards the outside
unless in a superelevated section. The grade point shall be located within the median shoulder
2 feet from the toe of the inside median barrier. The minimum vertical clearance shall be 17 feet
with a minimum distance to any mechanical equipment or lighting of 17 feet 6 inches.

The typical section from the north end of the Tunnel to the bridges over Harrods Creek shall be
built with a 4 foot median paved shoulder and two (2) 12-foot lanes in each direction. The inside
paved shoulder shall transition to 12 feet wide south of the bridges over Harrods Creek. All
lanes shall slope towards the outside unless in a superelevated section. The Developer shall
excavate and grade an additional width, to allow for future widening by others of the pavement
section to include three (3) 12-foot lanes and a 4-foot inside paved shoulder and 8-foot outside
paved shoulder in each direction.

The typical section from Harrods Creek to the East End Bridge shall include a 12-foot inside
paved shoulder, two (2) 12-foot lanes and a 12-foot outside paved shoulder in each direction. All
lanes shall slope towards the outside. Developer shall excavate and grade an additional width to
allow for eventual completion by others of a pavement section including three (3) 12-foot lanes
plus a 4-foot inside paved shoulder and 8-foot outside paved shoulder in each direction.

All roadway, shoulder, and median tapers shall be according to the standard KYTC taper rates
unless specified otherwise.

For all sections with guardrail, the paved shoulders shall extend to the face of the guardrail, and
the graded shoulder shall extend 3 feet beyond the face of the guardrail.

The clear zone width on tangents shall be 30 feet with 6:1 clear zone slopes. Where rock wall

faces are required within the clear zone due to ROW constraints, barrier rail shall be placed at
the edge of outside shoulder and the rock face shall be a minimum of 24 feet from the outside
edge of the outside travel lane. If the rock is supported by retaining wall, a barrier rail shall be

constructed in front of the retaining wall, and the rail constructed 12 feet from the outside edge
of the outside travel lane.

All KY 841 superelevation transitions shall be calculated for three (3) lanes in each direction and
any additional auxiliary lanes. The point of rotation shall be about the profile grade line.

The profile grade line location shall take into account the future section with three (3) 12 foot
travel lanes.

The additional usable shoulder width shall be 2 feet except in locations where the barrier offset
is required. The usable shoulder does not include any grading required for the third lane.

All crest and sag vertical curves shall be designed to desirable standards for 70 mph.

The minimum profile grade shall be 0.50 percent. The maximum profile grade shall be 4.00
percent.
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Table 9-4 SR 265 Design Data

Jurisdictional System INDOT
Project Design Criteria 4R New Construction (Freeway)
Design Functional Classification Principal Arterial
Rural/Urban Rural
Access Control Full
Design Vehicle WB-65
Terrain East of SR 62 — Rolling; West of SR 62 - Level
Median Type Depressed Median

Traffic Data
Current Year A A.D.T. (2010) West of SR 62 — 12,700 EB/12,700 WB
Construction Year A.A.D.T. (2017) East of Salem Road — 21,300 EB/21,300 WB

Salem Road to SR 62 — 16,000 EB/16,000 WB

Design Year A.A.D.T. (2030) East of Salem Road — 26,000 EB/26,000 WB

Salem Road to SR 62 - 19,500 EB/19,500 WB
West of SR 62 — 29,700 EB/29,700 WB

Design Hourly Volume (D.H.V.) (2030) East of Salem Road — 3,600 EB/3,300 WB
Salem Road to SR 62 - 3,400 EB/2,800 WB
West of SR 62 — 3,600 EB/3,700 WB

Directional Distribution (EB/WB) 50/50

Percent Trucks (A.A.D.T.) East of Salem Road — 12%
Salem Road to SR 62 — 15%
West of SR 62 — 16%

Percent Trucks (D.H.V.) East of Salem Road — 7% EB/8% WB
Salem Road to SR 62 — 8% EB/11% WB
West of SR 62 — 10% EB/13% WB

Proposed Design Speed 70

Proposed Posted Speed 55

SR 265 Special Features

SR 265 shall be designed to interstate standards, but shall be designated as a state route.

The typical section shall consist of two (2) 12-foot lanes in each direction with a 12-foot outside
paved shoulder and a 4-foot inside paved shoulder. The usable shoulders shall be 1 additional
width on both sides.

The profile grade line and axis of rotation shall be located between the two lanes.

The depressed median slope shall be a maximum of 4:1 with guardrail and 6:1 in all other
locations.

The clear zone width on tangents shall be 30 feet with 6:1 clear zone slopes.

The median width shall be tapered from the Ohio River Bridge to a minimum of 54.5 feet.

All crest and sag vertical curves shall be designed to desirable standards for 70 mph.

The minimum profile grade shall be 0.30 percent.

The paved shoulders shall consist of full-depth pavement that matches the travel lane pavement
design.

All vertical clearance, superelevation and other applicable design calculations shall assume that
a future third lane will be built on the inside of the median along SR 265. The future typical
section includes an additional 12-foot lane and a 14-foot paved shoulder in each direction with
concrete median barrier.
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Table 9-5 SB KY 841 Ramp to I-71 Design Data

Jurisdictional System

KYTC

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban Rural
Access Control Full
Design Vehicle WB-65
Terrain Rolling
Median Type N/A
Traffic Data
Current Year A.A.D.T. (2010) 3,960
Construction Year A.A.D.T. (2017) Not Available
Design Year A.A.D.T. (2030) 10,400
Design Hourly Volume (D.H.V.) (2030) 1,100
Directional Distribution N/A
Percent Trucks (A.A.D.T.) 2%
Percent Trucks (D.H.V.) 2%
Proposed Design Speed 45
Proposed Posted Speed 45

SB KY 841 to |I-71 Ramp Special Features

For all sections with guardrail, the paved shoulders shall extend to the face of the guardrail, and
the graded shoulder shall extend 3 feet beyond the face of the guardrail.

Table 9-6 KY 841 NB to U.S. 42 Ramp “A” Design Data

Jurisdictional System

KYTC

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban Rural
Access Control Full
Design Vehicle WB-65
Terrain Rolling
Median Type N/A

Traffic Data

Current Year A A.D.T. (2010) 8,828

Construction Year A.A.D.T. (2017) Not Available

Design Year A.A.D.T. (2030) 9,400

Design Hourly Volume (D.H.V.) (2030) 1,000

Directional Distribution N/A

Percent Trucks (A.A.D.T.) 7%

Percent Trucks (D.H.V.) 7%

Proposed Design Speed 50

Proposed Posted Speed 50
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Ramp “A” Special Features

The ramp design shall accommodate a future third lane on KY 841. See the KY 841 special

features for more details.

The crest vertical curve shall have a minimum K value of 84 (50 mph).

The minimum profile grade shall be 0.50 percent.

The allowable barrier offset for Ramp A shall be 0 feet.

Table 9-7 U.S. 42 to KY 841 SB Ramp “B” Design Data

Jurisdictional System

KYTC

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban Rural
Access Control Full
Design Vehicle WB-65
Terrain Rolling
Median Type N/A
Traffic Data
Current Year A.A.D.T. (2010) 8,828
Construction Year A.A.D.T. (2017) Not Available
Design Year A.A.D.T. (2030) 9,400
Design Hourly Volume (D.H.V.) (2030) 1,000
Directional Distribution N/A
Percent Trucks (A.A.D.T.) 6%
Percent Trucks (D.H.V.) 6%
Proposed Design Speed 50
Proposed Posted Speed 50

Ramp “B” Special Features

The ramp design shall accommodate a future third lane on KY 841. See the KY 841 special

features for more details.

The crest vertical curve shall have a minimum K value of 84 (50 mph).

The minimum profile grade shall be 0.50 percent.

The allowable barrier offset for Ramp B shall be 0 feet.

Table 9-8 WB SR 265 Exit to Salem Road Ramp “NER” Design Data

Jurisdictional System

INDOT

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban

Urban (Suburban)

Access Control Full

Design Vehicle WB-65

Terrain Rolling

Median Type N/A
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Traffic Data

Current Year A A.D.T. (2010) New Segment
Construction Year A.A.D.T. (2017) Not Available
Design Year A.A.D.T. (2030) 8,000

Design Hourly Volume (D.H.V.) (2030) 600
Directional Distribution N/A

Percent Trucks (A.A.D.T.) 2%

Percent Trucks (D.H.V.) 2%

Proposed Design Speed 45

Proposed Posted Speed 45

Ramp “NER” Special Features

None Specified

Table 9-9 Salem Road Entrance to EB SR 265 Ramp “SER” Design Data

Jurisdictional System

INDOT

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban

Urban (Suburban)

Access Control Full
Design Vehicle WB-65
Terrain Rolling
Median Type N/A

Traffic Data

Current Year A.A.D.T. (2010)

New Segment

Construction Year A.A.D.T. (2017) 6,600
Design Year A.A.D.T. (2030) 8,000
Design Hourly Volume (D.H.V.) (2030) 700
Directional Distribution N/A
Percent Trucks (A.A.D.T.) 3%
Percent Trucks (D.H.V.) 1%
Proposed Design Speed 45
Proposed Posted Speed 45

Ramp “SER” Special Features

None Specified
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Table 9-10 EB SR 265 Exit to Salem Road Ramp “SWR” Design Data

Jurisdictional System

INDOT

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban

Urban (Suburban)

Access Control Full
Design Vehicle WB-65
Terrain Rolling
Median Type N/A

Traffic Data

Current Year A.A.D.T. (2010)

New Segment

Construction Year A.A.D.T. (2017) 1,200
Design Year A.A.D.T. (2030) 1,500
Design Hourly Volume (D.H.V.) (2030) 200
Directional Distribution N/A
Percent Trucks (A.A.D.T.) 13%
Percent Trucks (D.H.V.) 9%
Proposed Design Speed 45
Proposed Posted Speed 45

Ramp “SWR” Special Features

None Specified

Table 9-11 Salem Road Entrance to WB SR 265 Ramp “NWR” Design Data

Jurisdictional System

INDOT

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban

Urban (Suburban)

Access Control Full
Design Vehicle WB-65
Terrain Rolling
Median Type N/A

Traffic Data

Current Year A A.D.T. (2010)

New Segment

Construction Year A.A.D.T. (2017) Not Available
Design Year A.A.D.T. (2030) 1,500
Design Hourly Volume (D.H.V.) (2030) 200
Directional Distribution N/A

Percent Trucks (A.A.D.T.) 11%

Percent Trucks (D.H.V.) 9%
Proposed Design Speed 45

Proposed Posted Speed 45

Ramp “NWR” Special Features

None Specified
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Table 9-12 SB SR 62 to WB SR 265 Ramp “IR-1” Design Data

Jurisdictional System

INDOT

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban

Urban (Suburban)

Access Control Full
Design Vehicle WB-65
Terrain Level
Median Type N/A

Traffic Data

Current Year A.A.D.T. (2010)

New Segment

Construction Year A.A.D.T. (2017) 11,000
Design Year A.A.D.T. (2030) 13,400
Design Hourly Volume (D.H.V.) (2030) 1,425
Directional Distribution N/A
Percent Trucks (A.A.D.T.) 10%
Percent Trucks (D.H.V.) 8%
Proposed Design Speed 30-50
Proposed Posted Speed N/A

Ramp “IR-1” Special Features

None Specified

Table 9-13 NB SR 62 to WB SR 265 Ramp “IR-2” Design Data

Jurisdictional System

INDOT

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban

Urban (Suburban)

Access Control Full
Design Vehicle WB-65
Terrain Level
Median Type N/A

Traffic Data

Current Year A A.D.T. (2010)

New Segment

Construction Year A.A.D.T. (2017) Not Available
Design Year A.A.D.T. (2030) 3,500
Design Hourly Volume (D.H.V.) (2030) 225
Directional Distribution N/A

Percent Trucks (A.A.D.T.) 10%

Percent Trucks (D.H.V.) 8%
Proposed Design Speed 25

Proposed Posted Speed 25

Ramp “IR-2” Special Features

None Specified
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Table 9-14 EB SR 265 to NB SR 62 Ramp “IR-3” Design Data

Jurisdictional System

INDOT

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban

Urban (Suburban)

Access Control Full
Design Vehicle WB-65
Terrain Level
Median Type N/A

Traffic Data

Current Year A.A.D.T. (2010)

New Segment

Construction Year A.A.D.T. (2017) 8,100
Design Year A.A.D.T. (2030) 9,900
Design Hourly Volume (D.H.V.) (2030) 875
Directional Distribution N/A
Percent Trucks (A.A.D.T.) 10%
Percent Trucks (D.H.V.) 8%
Proposed Design Speed 25-50
Proposed Posted Speed N/A

Ramp “IR-3” Special Features

None Specified

Table 9-15 EB SR 265 to SB SR 62 Ramp “IR-3S” Design Data

Jurisdictional System

INDOT

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban

Urban (Suburban)

Access Control Full
Design Vehicle WB-65
Terrain Level
Median Type N/A

Traffic Data

Current Year A A.D.T. (2010)

New Segment

Construction Year A.A.D.T. (2017) 2,900
Design Year A.A.D.T. (2030) 3,500
Design Hourly Volume (D.H.V.) (2030) 325
Directional Distribution N/A
Percent Trucks (A.A.D.T.) 9%
Percent Trucks (D.H.V.) 7%
Proposed Design Speed 25
Proposed Posted Speed 25

Ramp “IR-3S” Special Features

None Specified
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Table 9-16 WB SR 265 to SR 62 Ramp “IR-4” Design Data

Jurisdictional System

INDOT

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban

Urban (Suburban)

Access Control Full
Design Vehicle WB-65
Terrain Level
Median Type N/A

Traffic Data

Current Year A.A.D.T. (2010)

New Segment

Construction Year A.A.D.T. (2017) 3,400
Design Year A.A.D.T. (2030) 4,100
Design Hourly Volume (D.H.V.) (2030) 850
Directional Distribution N/A
Percent Trucks (A.A.D.T.) 5%
Percent Trucks (D.H.V.) 3%
Proposed Design Speed 30-50
Proposed Posted Speed N/A

Ramp “IR-4” Special Features

The minimum profile grade in curbed sections is 0.50 percent.

Table 9-17 NB Port Road to WB SR 265 Ramp “IR-5” (Loop) Design Data

Jurisdictional System INDOT
Project Design Criteria New Construction (Freeway)
Design Functional Classification Interchange Ramp
Rural/Urban Urban (Suburban)
Access Control Full
Design Vehicle WB-65
Terrain Level
Median Type N/A

Traffic Data
Current Year A A.D.T. (2010) Not Available
Construction Year A.A.D.T. (2017) Not Available
Design Year A.A.D.T. (2030) 1,800
Design Hourly Volume (D.H.V.) (2030) 325
Directional Distribution N/A
Percent Trucks (A.A.D.T.) 45%
Percent Trucks (D.H.V.) 31%
Proposed Design Speed 30 (Loop)
Proposed Posted Speed N/A

Ramp “IR-5” Special Features

None Specified
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Table 9-18 NB Port Road to SR 62 Ramp “IR-6” Design Data

Jurisdictional System

INDOT

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban

Urban (Suburban)

Access Control Full
Design Vehicle WB-65
Terrain Level
Median Type N/A

Traffic Data

Current Year A.A.D.T. (2010)

New Segment

Construction Year A.A.D.T. (2017) 4,500
Design Year A.A.D.T. (2030) 5,500
Design Hourly Volume (D.H.V.) (2030) 1,025
Directional Distribution N/A
Percent Trucks (A.A.D.T.) 5%
Percent Trucks (D.H.V.) 3%
Proposed Design Speed 30-45
Proposed Posted Speed N/A

Ramp ”’IR-6” Special Features

The minimum profile grade in curbed sections is 0.50 percent.

Table 9-19 WB SR 265 to SB Port Road Ramp “IR-7” (Loop) Design Data

Jurisdictional System

INDOT

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban

Urban (Suburban)

Access Control Full
Design Vehicle WB-65
Terrain Level
Median Type N/A

Traffic Data

Current Year A A.D.T. (2010)

New Segment

Construction Year A.A.D.T. (2017) Not Available
Design Year A.A.D.T. (2030) 900

Design Hourly Volume (D.H.V.) (2030) 75
Directional Distribution N/A

Percent Trucks (A.A.D.T.) 10%

Percent Trucks (D.H.V.) 12%
Proposed Design Speed 30 (Loop)
Proposed Posted Speed N/A

Ramp “IR-7” Special Features

None Specified
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Table 9-20 EB SR 265 to SB Port Road Ramp “IR-8” Design Data

Jurisdictional System

INDOT

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban

Urban (Suburban)

Access Control Full
Design Vehicle WB-65
Terrain Level
Median Type N/A

Traffic Data

Current Year A.A.D.T. (2010)

New Segment

Construction Year A.A.D.T. (2017) Not Available
Design Year A.A.D.T. (2030) 2,700
Design Hourly Volume (D.H.V.) (2030) 300
Directional Distribution N/A

Percent Trucks (A.A.D.T.) 27%

Percent Trucks (D.H.V.) 28%
Proposed Design Speed 40-50
Proposed Posted Speed N/A

Ramp ”’IR-8” Special Features

The minimum profile grade in curbed sections is 0.50 percent.

The crest vertical curve shall have a minimum K value of 84.

Table 9-21 SR 62 to EB SR 265 Ramp “IR-9” Design Data

Jurisdictional System

INDOT

Project Design Criteria

New Construction (Freeway)

Design Functional Classification

Interchange Ramp

Rural/Urban

Urban (Suburban)

Access Control Full
Design Vehicle WB-65
Terrain Level
Median Type N/A

Traffic Data

Current Year A A.D.T. (2010)

New Segment

Construction Year A.A.D.T. (2017) 4,500
Design Year A.A.D.T. (2030) 5,900
Design Hourly Volume (D.H.V.) (2030) 1,175
Directional Distribution N/A
Percent Trucks (A.A.D.T.) 3%
Percent Trucks (D.H.V.) 3%
Proposed Design Speed 30-50
Proposed Posted Speed N/A

Ramp “IR-9” Special Features

The minimum profile grade in curbed sections shall be 0.50 percent.
The crest vertical curve shall have a minimum K value of 84 (50 mph).
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Table 9-22 SR 62 to SB Port Road Ramp “IR-10” Design Data

Jurisdictional System INDOT

Project Design Criteria New Construction (Freeway)

Design Functional Classification Interchange Ramp

Rural/Urban Urban (Suburban)
Access Control Full

Design Vehicle WB-65

Terrain Level

Median Type N/A

Traffic Data

Current Year A.A.D.T. (2010) New Segment

Construction Year A.A.D.T. (2017) Not Available
Design Year A.A.D.T. (2030) 500

Design Hourly Volume (D.H.V.) (2030) 125
Directional Distribution N/A

Percent Trucks (A.A.D.T.) 4%

Percent Trucks (D.H.V.) 4%
Proposed Design Speed 30

Proposed Posted Speed 30

Ramp “IR-10” Special Features

The crest vertical curve shall have a minimum K value of 23. If configuration is changed, then
the desirable K value for a crest vertical curve shall be met).

Table 9-23 NB Port Road to EB SR 265 Ramp “IR-11” Design Data

Jurisdictional System INDOT

Project Design Criteria New Construction (Freeway)

Design Functional Classification Interchange Ramp

Rural/Urban Urban (Suburban)
Access Control Full

Design Vehicle WB-65

Terrain Level

Median Type N/A

Traffic Data

Current Year A A.D.T. (2010)

New Segment

Construction Year A.A.D.T. (2017) Not Available
Design Year A.A.D.T. (2030) 900

Design Hourly Volume (D.H.V.) (2030) 175
Directional Distribution N/A

Percent Trucks (A.A.D.T.) 8%

Percent Trucks (D.H.V.) 6%
Proposed Design Speed 45

Proposed Posted Speed 45

Ramp “IR-11” Special Features

None Specified
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Table 9-24 Springdale Road Design Data

Jurisdictional System Jefferson County
Project Design Criteria New Construction 3R (Non-Freeway)
Design Functional Classification Local
Rural/Urban Rural
Access Control None
Design Vehicle SuU
Terrain Rolling
Median Type N/A

Traffic Data
Current Year A.A.D.T. (2010) 3,760
Construction Year A.A.D.T. (2017) Not Available
Design Year A.A.D.T. (2030) 4,970
Design Hourly Volume (D.H.V.) (2030) 545
Directional Distribution 50/50
Percent Trucks (A.A.D.T.) N/A
Percent Trucks (D.H.V.) N/A
Proposed Design Speed 35
Proposed Posted Speed 35

Springdale Road Special Features

The typical section shall include a 10-foot travel lane with a 3-foot usable shoulder in each
direction. The normal cross slope shall be 2 percent with the centerline, crown, and grade point
in the center of the road. The usable shoulders shall be 8 percent with 6:1 desirable slopes.

The minimum profile grade shall be 0.50 percent. The maximum profile grade shall be 5.00
percent.

Table 9-25 Wolf Pen Branch Road Design Data

Jurisdictional System Jefferson County
Project Design Criteria New Construction 3R (Non-Freeway)
Design Functional Classification Local
Rural/Urban Rural
Access Control None
Design Vehicle SU
Terrain Rolling
Median Type N/A
Traffic Data
Current Year A A.D.T. (2010) 4,700
Construction Year A.A.D.T. (2017) Not Available
Design Year A.A.D.T. (2030) 6,200
Design Hourly Volume (D.H.V.) (2030) 640
Directional Distribution 50/50
Percent Trucks (A.A.D.T.) 3%
Percent Trucks (D.H.V.) 3%
Proposed Design Speed 35
Proposed Posted Speed 35
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Wolf Pen Branch Road Special Features

The typical section shall include a 10-foot travel lane with a 3-foot paved shoulder in each
direction. The normal cross slope shall be 2 percent with the centerline, crown, and grade
point in the center of the road. The left side from Springdale Road to Olde Creek Way shall
have 6-inch curb and gutter on the outside of the 3-foot shoulder with a 6-foot sidewalk
sloping back towards the road at 2 percent. The usable shoulders shall be 8 percent with 4:1
desirable slopes. The side slopes shall be 4:1 desirable, unless ROW constraints require the
use of steeper slopes. The maximum slopes allowed shall be 2:1.

The minimum profile grade shall be 0.50 percent. The maximum profile grade shall be 5.00
percent.
Minimum stopping sight distance shall meet 45 mph for overpass.

Table 9-26 Olde Creek Way Connector Design Data

Jurisdictional System Jefferson County
Project Design Criteria Intersection with Local Road
Design Functional Classification Local
Rural/Urban Rural
Access Control None
Design Vehicle SuU
Terrain Rolling
Median Type N/A
Traffic Data
Current Year A A.D.T. (2010) N/A
Construction Year A.A.D.T. (2017) N/A
Design Year A.A.D.T. (2030) N/A
Design Hourly Volume (D.H.V.) (2030) N/A
Directional Distribution N/A
Percent Trucks (A.A.D.T.) N/A
Percent Trucks (D.H.V.) N/A
Proposed Design Speed 35
Proposed Posted Speed 35

Olde Creek Way Connector Special Features

The typical section shall include a 10-foot travel lane and no shoulder in each direction. Each
side shall have standard 6-inch curb header with a 2 percent slope back towards the road for
a distance of 7.42 feet. The normal cross slope shall be 2 percent with the centerline, crown,
and grade point in the center of the road. The side slopes shall be 4:1, unless ROW
constraints require the use of steeper slopes. The maximum slopes allowed shall be 2:1.

The minimum profile grade shall be 0.50 percent. The maximum profile grade shall be 5.00
percent.
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Table 9-27 River Road Design Data

Jurisdictional System Jefferson County
Project Design Criteria Overlay Existing Pavement
Design Functional Classification Local
Rural/Urban Rural
Access Control Full
Design Vehicle SuU
Terrain Rolling
Median Type N/A
Traffic Data
Current Year A.A.D.T. (2010) 5,600
Construction Year A.A.D.T. (2017) N/A
Design Year A.A.D.T. (2030) 12,700
Design Hourly Volume (D.H.V.) (2030) N/A
Directional Distribution N/A
Percent Trucks (A.A.D.T.) 16%
Percent Trucks (D.H.V.) 16%
Proposed Design Speed 35
Proposed Posted Speed 35

River Road Special Features

A 1%-inch overlay shall be placed over the existing pavement which consists of one (1) 10-
foot travel lane in each direction. In areas where guardrail is required, the proposed guardrail

shall be placed so the face of the rail is 2 feet from the edge of travel lane.

At the beginning and end of construction, the overlay shall be tapered in to match the existing

pavement at a transition rate of 1:120.

Table 9-28 Emergency Access Road Design Data

Jurisdictional System KYTC
Project Design Criteria New Construction (Non-Freeway)
Design Functional Classification Local
Rural/Urban Rural
Access Control Full
Design Vehicle BUS-40
Terrain Rolling
Median Type N/A
Traffic Data
Current Year A A.D.T. (2010) N/A
Construction Year A.A.D.T. (2017) N/A
Design Year A.A.D.T. (2030) N/A
Design Hourly Volume (D.H.V.) (2030) N/A
Directional Distribution N/A
Percent Trucks (A.A.D.T.) N/A
Percent Trucks (D.H.V.) N/A
Proposed Design Speed 25
Proposed Posted Speed 25
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Emergency Access Road Special Features

The maximum profile grade shall be 5.00 percent.

The typical section of the Emergency Access Road includes a single 16-foot lane with a 2-
foot full depth paved shoulder on each side. Guardrail shall be installed on the right side of
the alignment. The shoulder shall be paved to the face of the guardrail and a 3-foot graded
shoulder shall be constructed from the face of the guardrail to the hinge point of the slope. A
V-ditch on the left side shall have a 4:1 front slope for 4 feet.

Table 9-29 Tunnel Access Road Design Data

Jurisdictional System KYTC
Project Design Criteria New Construction-Access Road
Design Functional Classification Local
Rural/Urban Rural
Access Control Full
Design Vehicle BUS-40
Terrain Rolling
Median Type N/A
Traffic Data
Minimum Level of Service N/A
Current Year A A.D.T. (2010) N/A
Construction Year A.A.D.T. (2017) N/A
Design Year A.A.D.T. (2030) N/A
Design Hourly Volume (D.H.V.) (2030) N/A
Directional Distribution N/A
Percent Trucks (A.A.D.T.) N/A
Percent Trucks (D.H.V.) N/A
Proposed Design Speed N/A
Proposed Posted Speed N/A

Tunnel Access Road Special Features

The maximum profile grade shall be 14.00 percent.

The typical section of the Tunnel Access Road includes a single 16-foot lane with a 1-foot
aggregate shoulder on each side. Each side shall have 2:1 cut or fill slopes.

Table 9-30 Brookhollow Way (Line “LS-5") Design Data

Jurisdictional System INDOT
Project Design Criteria 3R (Non-Freeway)
Design Functional Classification Local Street
Rural/Urban Urban (Suburban/Built-Up)
Access Control None
Design Vehicle SuU
Terrain Rolling
Median Type N/A
Traffic Data
Current Year A.A.D.T. (2010) 1,100
Construction Year A.A.D.T. (2017) N/A
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Design Year A.A.D.T. (2030) 1,500
Design Hourly Volume (D.H.V.) (2030) 150
Directional Distribution 50/50
Percent Trucks (A.A.D.T.) 1%
Percent Trucks (D.H.V.) 1%
Proposed Design Speed 20
Proposed Posted Speed 20

Brookhollow Way Special Features

Brookhollow Way shall be realigned to fit between the proposed SR 265 bridge piers. The
realignment shall start just west of Boulder Court and Brookhollow Way shall be relocated to
tie into Brookview Drive. The existing Brookhollow Way shall be removed within the limits of
the realignment. A bridge on Brookhollow Way shall be built over Lentzier Creek and under
SR 265.

The typical section on the east side of the bridge shall include a 12-foot travel lane in each
direction. The right side does not have a shoulder while the left paved shoulder shall be O feet
wide until a 150-foot transition from 0 feet to 4 feet just before the bridge. Each side shall
have concrete curb and gutter and shall have a 5-foot graded bench behind the curb with a
12:1 slope (may use a maximum 8:1 slope if ROW constraints force the use of steeper
slopes). The normal cross slope of the travel lanes and the paved shoulders shall be 2
percent with the centerline, crown and grade point in the center of the road. The clear zone
width on tangents shall be 10 feet wide with 6:1 clear zone slopes. The side slopes shall be
3:1 unless ROW constraints require the use of steeper slopes. The maximum slopes allowed
shall be 2:1.

The typical section on the west side of the bridge shall include a 12-foot travel lane and a 4-
foot paved shoulder in each direction. The normal cross slope of the travel lanes and the
paved shoulders shall be 2 percent with the centerline, crown, and grade point in the center of
the road. The clear zone width on tangents shall be 10 feet wide with 6:1 slopes within the
clear zone. The side slopes shall be 3:1 with a 4-foot bottom ditch. If ROW constraints require
the use of steeper slopes, the maximum slopes allowed shall be 2:1.

The minimum profile grade shall be 0.50 percent. The maximum profile grade shall be 8.00
percent.

Table 9-31 Port Road (Line “LS-3”) Design Data

Jurisdictional System INDOT
Project Design Criteria New Construction (Non-Freeway)
Design Functional Classification Collector
Rural/Urban Urban (Suburban)
Access Control Full/Partial
Design Vehicle WB-65
Terrain Level
Median Type N/A
Traffic Data
Current Year A A.D.T. (2010) N/A
Construction Year A.A.D.T. (2017) N/A
Design Year A.A.D.T. (2030) 8,200
Design Hourly Volume (D.H.V.) (2030) 1,150
Directional Distribution 50/50
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Percent Trucks (A.A.D.T.) 43%
Percent Trucks (D.H.V.) 33%
Proposed Design Speed 30
Proposed Posted Speed 30

Port Road Special Features

The typical section shall include a 12-foot travel lane, an 8-foot outside paved shoulder and
a 1-foot additional width usable shoulder in each direction. The clear zone width on tangents
shall be 15 feet with 6:1 clear zone slopes. The side slopes shall be a maximum of 3:1 and
any required ditches shall be 4 feet wide. The crown and the profile grade line shall be
placed in the center of the road. The normal cross slope of the travel lanes is 2 percent. The
horizontal alignment shall be designed using low speed urban criteria.

In locations where median concrete barrier is required, 6-inch concrete curb and gutter shall
be placed on the outside of the paved shoulder, and the proposed grading from the back of
the curb to the barrier shall slope back towards the curb at a rate of 20:1.

Auxiliary lanes shall be developed to tie Port Road into the SR 265/SR 62 interchange. The
minimum auxiliary lane width along SR 62 is 12 feet, and the minimum auxiliary lane paved
shoulder width is 8 feet.

Port Road traffic shall have direct access to both directions of SR 265 and SR 62 through
interchange ramps.

The minimum profile grade shall be 0.00 percent in uncurbed sections and 0.50 percent in
curbed sections. The maximum profile grade shall be 5.00 percent.

Table 9-32 SR 62 (Line “LS-4”) Design Data

Jurisdictional System INDOT
Project Design Criteria New Construction (Non-Freeway)
Design Functional Classification Arterial
Rural/Urban Urban (Suburban)
Access Control Full/Partial
Design Vehicle WB-65
Terrain Level
Median Type Raised Median
Traffic Data
Current Year A.A.D.T. (2010) 10,300 NB/10,300 SB
Construction Year A.A.D.T. (2017) N/A
Design Year A.A.D.T. (2030) South of SR 265 — 15,500 NB/15,500 SB
North of SR 265 — 20,400 NB/20,400 SB
Design Hourly Volume (D.H.V.) (2030) South of SR 265 - 1,775 NB/1,575 SB
North of SR 265 — 2,075 NB/2,350 SB
Directional Distribution (NB/SB) 50/50
Percent Trucks (A.A.D.T.) South of SR 265 — 5% NB/4% SB
North of SR 265 — 8% NB/7% SB
Percent Trucks (D.H.V.) South of SR 265 — 2% NB/4% SB
North of SR 265 — 5% NB/6% SB
Proposed Design Speed 45
Proposed Posted Speed 45
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SR 62 Special Features

The typical section shall include 12-foot travel lanes, a 10-foot outside paved shoulder with a
1-foot additional width usable shoulder, and 6-inch concrete curb and gutter on the left edge
of the inside travel lane in each direction. The clear zone width on tangents shall be 20 feet
with 6:1 clear zone slopes. The side slopes shall be a maximum of 3:1, and any required
ditches shall be 4 feet wide. The inside travel lane shall slope towards the median at 2
percent. The crown and the profile grade line for each direction shall be placed along the
outside edge of the inside lane. The raised island median shall be a minimum of 16 feet wide
and shall be constructed from the beginning of construction to the end of construction. In the
curb and gutter sections, the median shall be crowned at the SR 62 centerline, shall be
sloped down towards the roadway at 2 percent, and shall be sodded. The maximum median
slope shall be 6:1 and shall be used only in areas of incidental construction where curb and
gutter is not constructed along the median edge of the inside lane.

The incidental construction shall include a 73-foot taper on the south end and a 330-foot
taper on the north end, where the road shall transition to match the existing pavement and
shoulders.

If the SR 62 interchange is constructed as a Diverging Diamond Interchange (DDI), the
reverse curves associated with the DDI shall be constructed as 14-foot lanes through the
DDI crossovers from approximate Sta. 22+00 to Sta. 28+00 and from Sta. 32+00 to Sta.
39+00. The lanes shall be widened at the appropriate locations from 12 feet to 14 feet to
provide for the turning movements of the design vehicle. The crossovers shall be designed
using low speed urban criteria for a crown section.

The minimum profile grade shall be 0.30 percent. The maximum profile grade shall be 5.00
percent.

The minimum auxiliary lane width along SR 62 is 12 feet, and the minimum auxiliary lane
paved shoulder width is 4 feet.

SR 62 shall have an at-grade railroad crossing from Sta. 21+13.91 to Sta. 21+63.91.
Developer shall design the proposed interchange geometry and traffic control to avoid
conflicts with the railroad.
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Table 9-33 Utica Sellersburg Road (Line “LS-2”) Design Data

Jurisdictional System INDOT

Project Design Criteria Reconstruction (Non-Freeway)

Design Functional Classification Collector

Rural/Urban Urban (Suburban)

Access Control None

Design Vehicle WB-65

Terrain Rolling

Median Type N/A

Traffic Data

Current Year A.A.D.T. (2010) South of Surry Road: 1,450
North of Sundancer: 2,200

Construction Year A.A.D.T. (2017) N/A

Design Year A.A.D.T. (2030) South of Surry Road: 3,500
North of Sundancer: 5,000

Design Hourly Volume (D.H.V.) (2030) N/A

Directional Distribution N/A

Percent Trucks (A.A.D.T.) 7%

Percent Trucks (D.H.V.) 7%

Proposed Design Speed 35

Proposed Posted Speed 35

Utica Sellersburg Road Special Features

The typical section shall include an 11-foot travel lane, an 8-foot paved shoulder, and a 1-
foot additional width usable shoulder in each direction. The normal cross slope of the travel
lanes and the paved shoulders shall be 2 percent with the centerline, crown, and profile
grade in the center of the road. The clear zone width shall be 12 feet wide with 6:1 clear
zone slopes. The side slopes shall be 3:1, and any required ditches shall have a 4-foot
bottom.

The incidental construction shall include a 170-foot taper on the south end and a 70-foot
taper on the north end where the road shall transition to match the existing pavement and
shoulders.

Crest vertical curves shall be designed for a K value of 44 (designed for 35 mph).

The minimum profile grade shall be 0.00 percent. The maximum profile grade shall be 5.00
percent.

Two commercial driveways shall be added off of Utica Sellersburg Road. One drive shall be
located on each side of the road at approximate Sta. 29+50. The drives shall be constructed
entirely within the ROW. Temporary ROW will not be available.
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Table 9-34 Shared Use Path (Line “B-1") Design Data
Jurisdictional System Jefferson County, KYTC — Kentucky
Approach; INDOT — Indiana Approach
Project Design Criteria N/A
Design Functional Classification Local
Rural/Urban Rural
Access Control None
Design Vehicle N/A
Terrain Rolling
Median Type N/A
Traffic Data
Minimum Level of Service N/A
Current Year A.A.D.T. (2010) N/A
Construction Year A.A.D.T. (2017) N/A
Design Year A.A.D.T. (2030) N/A
Design Hourly Volume (D.H.V.) (2030) N/A
Directional Distribution N/A
Percent Trucks (A.A.D.T.) N/A
Percent Trucks (D.H.V.) N/A
Proposed Design Speed 25
Proposed Posted Speed 25

Shared Use Path Special Features

The paved width of the path in Kentucky and Indiana shall be 13 feet except for the reduced
width for the path across the East End Bridge.

The path within the Kentucky Approach shall be separated from KY 841 by a 42-inch
concrete barrier at all times when the path is either within the KY 841 clear zone limits or
adjacent to the shoulder. Minimum clearances shall be in accordance with IDM 51-7.05(02).

The path within the Indiana Approach shall be separated from SR 265 mainline and ramp
traffic by a 42-inch concrete barrier wall and from Salem Road traffic by guardrail and a
chain-link fence.

The maximum profile grade shall be 5.00 percent.

9.4 Design Exceptions
The only design exceptions currently allowed on the East End Crossing are listed below.

Level One Design Exception

1. Superelevation Transition (Attachment 09-2) — A Level One Design Exception, as
defined in the Project Standards, is in the process of being approved by IFA for the
superelevation transition that ties into the existing transition at the west end of the SR
265 project limits. The overall superelevation transition length meets the design
standards, but the distribution of the transition on/off the curve does not. IDM Figure 43-
3F states that the superelevation transition for two lanes at 70 mph shall have 20
percent of the transition on the curve and 80 percent on the tangent. The Reference
Information Documents show 100 percent of the eastbound SR 265 superelevation
transition on the tangent.
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2.

Shoulder Width (Attachment 09-3) — A Level One Design Exception is in the process of
being approved by the Department for the eastbound SR 265 outside shoulder width
between the SR 62 Entrance Ramp (IR-1) and the existing bridge over the CSX
Railroad. The design exception is necessary to transition from the required shoulder
width to the existing bridge shoulder width at the end of the project.

Level Two Design Exception

1.

9.5
951

Side Slopes — Developer shall prepare a Level Two Design Exception, as defined in the
Project Standards, which documents the locations where 2:1 side slopes are utilized.

Minimum Level of Service (LOS) — There are several locations on the mainline and
ramps within the DDI where the proposed LOS is less than the required minimum LOS.
These locations have been approved for the DDI design shown in the RID. If Developer
revises the complex interchange at SR 265/SR 62 and Port Road, then the minimum
LOS for each movement shall be met.

Intersection Sight Distance (ISD) (Attachment 09-4) — The left-turn movements at the
Salem Road Ramps do not meet intersection sight distance requirements, and a Level
Two Design Exception is required. The ISD design exceptions at Salem Road are in the
process of being approved by the Department.

Deliverables

Released For Construction Documents

Developer shall produce Design Documents and Construction Documents in a format that
facilitates Design Review by IFA.

9.5.2

Design Calculations

Design calculations for all proposed and temporary alignments shall include the following:

e Horizontal sight distance (mainline, ramps, and secondary roads)

e Vertical sight distance

e Intersection sight distance

e Intersection geometrics (including vehicle turning movements)

e Superelevation calculations

e Level one checklists (for Indiana Approach)

e Executive summaries (for Kentucky Approach)

e Clear zone calculations and curve adjustments

e Guardrail length of need

e Earthwork calculations

e Pavement quantities

o Traffic barrier, end treatments, and impact attenuators
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10 PAVEMENT
10.1 General

This Section 10 covers the design and construction of pavement. Developer shall provide long-
lasting pavement that meets required functionality, durability, and safety requirements.
Developer shall conduct all work necessary to meet the requirements associated with this
Section 10 and the PPA Documents.

10.2 Administrative Requirements

10.2.1 Certification

All field and laboratory testing conducted by Developer shall be conducted in an accredited
laboratory and performed by certified personnel who are qualified to perform Department and
KYTC test methods.

10.2.2 Coordination

IFA’'s Authorized Representative will assist in the coordination and resolution of roadway
pavement issues with affected interests and regulatory agencies. Developer shall document the
resolutions of issues, including meeting minutes and memoranda for the record.

10.3 Design Requirements

10.3.1 Developer Specified Pavement Designs

For pavement sections within the O&M Limits Developer shall design, maintain and rehabilitate
roadway pavements within the O&M Limits using Good Industry Practices and in accordance
with a nationally accepted pavement design procedure. The Department’s standard design
procedures and terminology are included in Chapter 52 of the Indiana Design Manual.
Pavement in the tolling zone shall be HMA pavement. The tolling zone pavement section shall
be 200-feet long centered on the tolling gantry. Pavement outside the tolling zone may be
PCCP.

For purposes of this Section 10.3, the word “lanes” shall mean all travel lanes, auxiliary lanes,
passing lanes, deceleration lanes, and any other pavement on which traffic may normally travel.
The word “shoulders” shall mean inside and outside shoulders and gore areas. Ramps shall be
considered to start at the theoretical back of gore.

Pavement structural layers for all new roadways within the O&M Section shall be designed with
no reduction of, or restrictions to allowable legal load limits. Materials for roadway pavement
surfaces may be hot-mixed asphalt (HMA) or portland cement concrete (PCC). All travel lanes
and shoulders shall have the same structural section. The pavement design shall provide for
positive drainage of subgrade and subbase materials from under the pavement. At Substantial
Completion and at the Expiry Date, the Developer shall provide a consistent pavement type
throughout each roadway element. Each roadway element shall be defined as a discreet
segment, such an entire ramp, a section of roadway between two pavement termini, or other
logical limits.
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During the operating period, designs for all pavement rehabilitation activities shall be prepared
and submitted for IFA review and comment.

10.3.2 Pavement Design Reports

Developer shall prepare and submit Pavement Design Reports for review and comment by IFA
for Design Review with the Stage 1 Design Documents. Pavement Design Reports shall be
signed and sealed by a Registered Professional Engineer.

Pavement Design Reports shall include, at a minimum, the following:

e All design inputs, including design method, design life, analysis parameters,
performance criteria, traffic load spectra, climate, pavement structural cross section,
subgrade and subbase drainage, materials characteristics and input parameters
including soil subgrade.

e Discussion of the input parameters, rationale and assumptions used.
e Site plan showing the limits of the roadway element covered by the design report.
e Typical cross section drawings for the recommended pavement design strategy.

Prior to handback, Developer shall provide calculations and condition distress surveys that
address both pavement functional and structural requirements.

10.3.3 Quiet Pavement Requirements

The final pavement surface for all travel lanes, shall be designed to reduce tire-pavement noise
using one of the following methods:

e HMA Pavements: Surface Course shall be 165 Ib/sg. yd. HMA-9.5 mm with PG 76-22
Asphalt, or approved equal.

e PCC Pavements: Next Generation Concrete Surface (NGCS) texturing method using
revised IGGA Guide Specifications for NGCS Construction on Newly Constructed
Roadways, or another proven concrete surface texture method that will reliably produce
less than 103 decibels over 90% of the surface area.

Rehabilitations during the Term shall use the pavement surface courses as described above to
provide quiet pavement surface.

Developer shall test and report pavement noise levels using On Board Sound Intensity (OBSI) -
AASHTO TP76-11 test method for both HMA and PCC pavements. Initial testing shall be done
no sooner than 60 days before the roadway is open to traffic. After Substantial Completion,
Developer shall conduct and report OBSI tests every 3 years during the Term. In addition, OBSI
testing and reporting shall be performed within 30 days after a pavement rehabilitation that
includes surface courses.

10.3.4 IFA Specified Pavement Designs
Outside of the O&M Limits the minimum pavement design requirements are specified below.
In Indiana:

All pavement outside of the O&M Limits:
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PCCP pavement shall be:

- Travel lanes: 10-inch PCCP with, with 14-foot widened slab driving lanes, with 1.25-
inch dowel bars at 12” c-c spacing, 15-foot’ joint spacing

- Inside and outside shoulders (except as provided below for SR-62, Utica-Sellersburg
Road, or Port Road): 10-inch PCCP, 15-foot joint spacing. Tied to travel lanes using
#5 bars @ 30-inch spacing

- 9-inch Subbase for PCCP consisting of 3-inch coarse aggregate No.8 and 6”
Compacted aggregate, size No. 53

- Subgrade treatment: 1B for soil and 1C for rock per Project Standards

- Construct underdrains in accordance with Project Standards

- Use silicone joint sealer for transverse joints

HMA pavement shall be:

- 165 Ib/sy QC-QA-HMA 3,70, surface, 9.5 mm, on

- 275 Ib/sy QC-QA-HMA 3,70, intermediate, 19.0 mm, on

- 330 Ib/sy QC-QA-HMA 3,64, base, 19.0 mm, on

- 250 Ib/sy QC-QA-HMA 5,76, intermediate, O.G., 19.0 mm, on

- 330 Ib/sy QC-QA-HMA 3,64 base, 19.0 mm, on

- Subgrade treatment: 1B for soil and 1C for rock per Project Standards
- Construct underdrains in accordance with IDM

If PCCP mainline pavement is constructed for SR-62, Utica-Sellersburg Road, or Port
Road, the shoulders shall be HMA in accordance with Figure 52-13G of the IDM. HMA
for shoulders shall be:

- 165 Ib/sy HMA Surface, Type A, on
- 495 Ib/sy HMA Base, Type A

If HMA mainline pavement is constructed for SR-62, Utica-Sellersburg Road, or Port
Road, the shoulders shall be HMA in accordance with Figure 52-13B of the IDM. HMA
shoulders shall be:

- 165 Ib/sy HMA Surface, Type A, on
- 495 Ib/sy HMA Base, Type A

Brookhollow Way, LS 5 shall be:

- 165 Ib/sy HMA surface, Type B, on

- 385 Ib/ sy HMA Intermediate, Type B, on

- 6-inch compacted aggregate, #53 stone, on
- Subgrade treatment 1B (Soil) 1C (Rock)

In Kentucky:

For Ride Quality, Category A defined in 410.03.02 of the KYTC Standard Specifications
shall be used for both PCC and HMA pavement.

2 ft rock roadbed shall be constructed of material excavated from within the project
limits.

PCCP Pavement section shall be constructed through the tunnel and extend 200 ft

INDIANA FINANCE AUTHORITY 153 JULY 31, 2012
THE EAST END CROSSING PUBLIC-PRIVATE AGREEMENT

ADDENDUM 7 — OCTOBER 19, 2012



Technical Provisions - Section 10
Pavement

outside of each portal.

o KY 841 ramps travel lanes, shoulders, and I-71 Ramps:

- PCCP pavement shall be:

- Travel lanes: 12-inch PCCP with 1.5-inch dowel bars @ 20-inch centers, 15-foot joint
spacing

- Inside and outside shoulders: 12-inch PCCP, 15-foot’ joint spacing. Tied to travel
lanes using #5 bars @ 20-inch spacing

- 4-inch crushed stone base

- Subgrade treatment: 2-foot rock roadbed

- Silicone seal for transverse joints

e HMA pavement sections for KY 841 and ramp travel lanes:

Items Number Description Travel lanes Thickness
342 CL 4 Asph. Surf. 0.38A PG 76-22 1%in.
219 CL4 Asph. Base 1.0D PG 76-22 3Yain.
217 CL4 Asph. Base 1.0D PG 64-22 8in. (4in. +4in.)
18 Drainage blanket-TY Il Asphalt 4in.
2702 Sand for blotter 5.0 Ib/sq. yd.
358 Asphalt curing seal 1.6 Ib/sq. yd.
1 DGA Base 4 in. (Variable)
2-foot rock roadbed

e HMA pavement sections for KY 841 and ramp shoulders:

Items Number Description Travel lanes Thickness
339 CL3 Asph. Surf. 0.38D PG 64-22 1% 0n.
214 CL3 Asph. Base 1.0D PG 64-22 11 %in. (4in. +4in.+3 Y4 in.)
18 Drainage blanket-TY Il asphalt 4in.
2702 Sand for blotter 5.0 Ib/sq. yd.
358 Asphalt curing seal 1.6 Ib/sq. yd.
1 DGA Base 4 in. (Variable)

2-foot rock roadbed

Asphalt seal required from outside edge of paved shoulders to a point two feet down
the ditch or fill slope. Two applications of the following:

103 Asphalt seal coat 2.4 Ib/sq yd

100 Asphalt seal aggregate 20 Ib/sq yd, D (Size No. 8 or 9M)

e Longitudinal pavement edge drains (for asphalt alternate only)

Items

Description Dimension
Number P
1000 Perforated Pipe 4 in. Linear Foot (1)
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1001 Perforated Pipe 6 in. Linear Foot
1010 Non-Perforated Pipe 4 in. Linear Foot (2)
1011 Non-Perforated Pipe 6 in. Linear Foot (2)
1740 Cored Hole Drainage Box Con 4 in. Each
Perf. Pipe Headwall TY # 4 in. Each
78 Crushed Aggregate Size No. 2  Ton (estimated at one ton per Outlet)
Notes:

(1) Fabric Geotextile Type IV and Crushed Aggregate Size No. 57 are incidental to
Perforated Pipe — 4 inch.

(2) Discharge all longitudinal pipe drainage systems for the pavement drainage
blanket to a Headwall, Median Box Inlet, or a Ditch Box Inlet.

Place Ouitlets in a fill section whenever possible. Do not let outlet spacing exceed 500
feet except grades 1% or less, in which case the outlet spacing is every 250 feet.
Place an outlet at all sags. The Designer will locate these on the plans or in the
proposal.

Plan Notes No.: 444 (A), 555 (A), 447

Special Note For:  (9Y) Material Transfer Vehicle (3-12-08)

Figure 10-1 Edge Drain
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e Wolf Pen Branch Road Travel lanes and shoulders:

* Maximum Asphalt Design CBR--> 4
Flexible Pavement 6.50 in. asphalt pavement
One or Two Directions: 2 0.00 in. drainage blanket
Design Number of Years: 20 4.00 in. aggregate base
Construction Year: 0 0.230 miles (length of East End Crossing)

e HMA pavement overlay section for River Road travel lanes and shoulders

- 1.25in. asphalt pavement overlay

10.3.5 Temporary Pavement

Developer shall design, construct, and maintain all temporary pavements within the Project
Limits in compliance with the requirements of the PPA Documents and the following
performance requirements:

e Provide documentation describing the assumptions used to design the temporary
pavement, at a minimum the documentation shall include design life and anticipated
traffic loading for each temporary pavement location within the East End Crossing.

e Provide a durable, maintainable pavement system that meets the following requirements
during its service life:

Minimum friction number of 37

IRI of less than 120 inches/mile

Free of potholes or rutting exceeding 0.25 inches

Provide adequate cross slope to drain water quickly from pavement surface

Developer shall analyze and prepare separate temporary pavement designs, as applicable, for
the following:

e Mainline pavements
e Ramp pavements
e Local road pavements

If the IFA believes, in its sole discretion, that these requirements are not being met, the IFA will
direct Developer to conduct pavement testing to measure the pavement properties. Both the
testing and corrective actions shall be considered part of Developer’'s Work.

10.3.6 Shoulder Corrugations

All permanent pavements in Indiana shall have shoulder corrugations in accordance with the
Project Standards. Shoulder corrugations are not required in Kentucky.
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11 TRAFFIC
11.1 General

Developer shall be responsible for analysis and design activities required to determine advisory
speeds; the design and construction of sighage, lighting, traffic signals, and pavement markings;
and the traffic analysis of roadway, intersection, and highway-rail crossing operations for both
interim and permanent conditions to verify proposed designs meet or exceed minimum LOS
requirements specified in the Project Standards and this Section 11.

Signing shall consist of:

e Interchange guide signing for both the SR 265 and KY 841 mainline

Guide signs for cross streets approaching the mainline freeway (within the Indiana
Approach: SR 62, Port Road, and Salem Road; within the Kentucky Approach: U.S. 42,
Wolf Pen Branch Road, and River Road)

Supplemental signs along mainline
Toll signing

Regulatory and warning signs

Local roads within the Project Limits

All signs shall be coordinated with Intelligent Transportation Systems (ITS) devices and
Electronic Toll Collection (ETC) equipment. Signing shall also be installed along the shared use
path. Signing outside the Project Limits shall also be required. These locations include the
approaches to the I-71 and KY 841 interchange and the approaches to the 1-65 and SR 265
interchange.

Continuous freeway lighting shall be required from south of the KY 841 and U.S. 42 interchange
beginning at Sta. 10+00, throughout the Tunnel, and across the Ohio River Bridge ending at
Sta. 220+00. Full interchange lighting shall be required for the SR 265, SR 62, and Port Road
interchange. Partial interchange decision point lighting shall be provided at the SR 265 and
Salem Road interchange. Partial interchange lighting shall consist of luminaires located in the
areas where entrance and exit ramps connect with the through traffic lanes of a freeway (i.e.,
lighting between the entry gore and the end of the acceleration ramp or exit gore and the
beginning of the deceleration ramp). Developer shall be responsible for the design and
construction of sign structures and light poles, including foundations, conduit systems, circuitry,
power supplies, lighting cabinets, and coordination with the power companies (Clark County
REMC and Louisville Gas and Electric Company) to obtain power feed for traffic signals and
lighting devices.

Pavement markings and raised reflective pavement markers shall be provided along the
mainline freeway, ramps, and cross streets in accordance with the IDM and IMUTCD in Indiana
and the KDM in Kentucky.

Developer shall provide a railroad interconnection between the railroad signals that cross SR 62
and the traffic signals for the SR 265 / SR 62 / Port Rd interchange, including a conduit system,
circuitry, detection devices, and associated signal equipment.

Developer shall provide fully functioning traffic signals at the following intersection as required at
interchange based on Reference Design:
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e SR 265/ SR62 / Port Rd interchange, including foundations, traffic signal poles, signal
heads, conduit system, circuitry, detection devices as acceptable to the Department
district traffic engineer, associated signal equipment, and intersection lighting and
signing. The Work shall include coordinating Utility connections with the proper Utility
Owner and coordinating the signal cable connections with local jurisdictions.

11.2 Standards and References

Design and construct the traffic Work in accordance with the applicable requirements of the
PPA Documents, including Project Standards and this Section 11; Governmental Approvals;
and applicable Laws.

11.3 Engineer Supervision and Qualifications

The design of the activities described in this Technical Provision shall be supervised and
submitted by a Registered Professional Engineer certified as a Professional Traffic Operations
Engineer with a minimum of 10 years of experience on projects of a similar complexity.

Electrical and lighting design shall be supervised and submitted by a Registered Professional
Engineer, with a minimum of 10 years of experience on projects of a similar complexity.

11.4 Advisory Speeds

Developer shall prepare and submit to IFA for IFA’s approval prior to Final Acceptance, a report
that documents all mainline advisory speeds and advisory ramps speeds. The report shall
include an investigation of the horizontal geometrics based on the American Association of
State Highway and Transportation Officials (AASHTO) roadway design guidelines. The
investigation shall define the critical stopping sight distance for each ramp, and acceleration and
deceleration distances. These above values shall be field-verified to determine if the actual
conditions provide the critical distances required. The pavement conditions of each ramp shall
also be noted. Photographs for each ramp shall be taken and included in the report. Developer
shall evaluate each ramp with an approved electronic accelerometer or ball-bank indicator. All
electronic accelerometer measurements shall follow the manufacturer’s instructions. The field
testing using an electronic accelerometer shall not exceed the posted regulatory mainline speed
limit and shall be stopped if g-force measurements exceed 0.40 g-ft/s’>. The recommended
average g-force for determining advisory speeds is 0.28 g-ft/s®> and shall be posted in 5-mile-
per-hour increments. The field testing using a ball-bank indicator shall be in accordance with
Section 2C.08 of the MUTCD.

11.5 Signing

11.5.1 Design and Construction Requirements

All signs and supports within the Project Limits shall be new unless stipulated otherwise herein.
Developer shall not be required to provide sign lighting.

11511 Design Signing Roll Plans

Developer shall prepare and provide a design signing roll plan for IFA approval prior to
preparing signing Plans. The design signing roll plan shall include proposed sign locations and
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messages for all guide signs, toll signing, typical regulatory and warning sign applications,
proposed locations for relocating existing signs located outside of the Project Limits, and
proposed locations for new structures. Developer shall relocate existing overhead or cantilever
sign structures as required for proper sign installation. The design signing roll plan shall display
signing for all mainlines, ramps, and interchanges, as well as for the arterial streets, frontage
roads, and any other signing affected by the project. Developer shall also provide for the
replacement or removal of any signage outside the Project Limits that are no longer appropriate
or pertinent. The design signing roll plan shall include the location of all proposed and existing
dynamic message signs, as specified in Section 19 and shown in the RID.

The design signing roll plan shall include locations of all proposed electronic toll equipment.
Developer shall provide signing for roadways where existing access has been modified. The
signing modifications due to the access modifications shall be shown on the design signing roll
plan. The plan shall also denote which agency is responsible for ownership and maintenance of
each sign and structure (e.g., the Department, KYTC, TRIMARC, or local jurisdiction). The plan
features shall include but are not limited to the existing and proposed roadway alignments,
Project ROW, utilities, baseline of construction (including stationing), and existing topography at
the tie-in points of the roadway limits of Work. The proposed pavement markings shall also be
shown on the design signing roll plan.

Developer shall develop a regional signing plan for IFA approval that includes existing and
proposed signing modifications to the following locations:

Northbound I-65 approach to SR 265/SR 62 (Exit 6A)
Southbound 1-65 approach to SR 265/SR 62 (Exit 6A)
Eastbound SR 265 at I-65 (Exit 7)

Eastbound SR 265 approach to SR 62/Port Rd/10™ St. (Exit 10)
Northbound I-71 approach to KY 841(Exit 9B)

Southbound I-71 approach to KY 841(Exit 9B)

Northbound KY 841 approach to I-71 (Exit 35)

The regional signing plan shall be submitted along with the design signing roll plan. If any
existing panel sign requires alteration of the message, the panel sign shall be replaced in
accordance with Section 11.5.1. If any existing panel sign on an existing overhead sign
structure is replaced, the Developer shall replace all other existing panel signs on the structure.
If the overall square footage of panel signs on an existing overhead sign structure is increased,
the Developer shall evaluate the existing sign structure to determine if it is meets the structural
capacity requirements for the new sign(s) in accordance with Section 14. In the case that an
existing sign structure is not sufficient to support the new panel signs, the Developer shall
replace the entire sign structure, including the foundations.

11.5.1.2 Signing Plan Requirements

Developer shall prepare signing Plans at a scale equal to the roadway Plans. Signing Plans
shall show the proposed message; the MUTCD sign designation (if applicable); the size and
location of all route marker assemblies; and guide, warning, toll, and regulatory signing. Signing
Plans shall also show the location, messages, and sizes of all existing signs. All existing signs
to be removed or relocated shall also be shown. Signing Plans shall include the location and
type of delineation devices (including pavement markings). Developer shall also include
milepost signs in accordance with the applicable MUTCD along mainline utilizing the D10-1a,
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D10-2a, and D10-3a signs. For every whole mile, Developer shall use the D10-5 sign.
Reference markers in Indiana shall match those currently on the system. Station 212+50 is near
the state line. The approximate Mile Post for Sta. 212+50 is noted below:

Route MP
EB SR 265 12.8 MP decrease to West
NB KY 841 39.0 MP decrease to South

All exits shall be numbered using reference location sign exit numbering, which means the
existing numbers relate to the mile reference of the mile marker, at that location. When more
than one exit occurs within the same mile, the first exit shall be identified with the number and
letter “A,” the second exit “B,” and so forth. The owner of each sign/structure shall be clearly
noted on the plan sheets. All proposed guide signs shall be detailed on a detail sheet. All
ground-mounted sign supports (steel and wood) shall be detailed on this sheet. The tables on
this sheet shall include the sign number, plan sheet number where the sign is located, the sign
size, the post size to be used, whether the supports are breakaway or non-breakaway, the
support lengths, the lateral clearance code, and the support spacing from the left edge of the
sign. The overhead structures and the cantilever structures sheets shall also be included in the
Plan set.

11.5.1.3 Design of Sign Locations

Developer shall design, fabricate, and install all the overhead and ground-mounted signs shown
on the signing Plans within 100 feet of the location shown or as otherwise directed by the
Department. For signing along the mainline freeway, all guide signs; dynamic message signs;
supplemental guide signs; and any overhead structures, including toll gantries, shall be installed
in accordance with Section 2 of the MUTCD. Signs, including regulatory and warning signs
along the ramps and cross streets, shall be installed in accordance with Section 2 of the
MUTCD. Developer shall provide to IFA, for review and comment with signing Plan
submissions, documentation that there is sufficient sight distance provided to allow for
appropriate perception-response time for all signs along the ramps and cross streets. The
interchange signing shall include, at a minimum, the 1 mile, ¥2 mile, and exit direction guide
signs, and the exit gore sign, as well as all additional toll-related signing. Developer shall
provide street name signs at overpasses along the mainline freeway. Developer shall design all
details of the sign panels, as well as ground-mounted and overhead supports. Developer shall
coordinate the proposed sign locations with all proposed landscaping, utility, hydraulic, lighting,
ITS equipment, toll equipment, and all other roadside features, to ensure proper clearances,
lighting levels, and adequate sight distance.

11.5.1.4  Sign Design and Construction Requirements

The messages, fonts, font sizes, arrows, shields, colors, borders, and type of supports for the
overhead and ground-mounted signs shall be designed and constructed according to the
MUTCD and following interstate interchange classifications. The Clearview font shall be used
for all positive contrast guide signs. Positive contrast guide signs are signs that use white
text/copy on a dark-colored background (e.g., green, blue, black, brown, etc.) The SR 265 and
SR 62 interchange shall be classified “Major-Category b” as defined in MUTCD Section 2E.32.
The SR 265 and Salem Road interchange shall be classified “Intermediate” as defined in
MUTCD Section 2E.32. The KY 841 and U.S. 42 interchange shall be classified as “Major-
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Category b” as defined in FHWA MUTCD Section 2E.32. The text size for the mainline freeway
shall be in accordance with Section 2 of the applicable MUTCD.

Regulatory/warning signs and route marker assemblies, all sighs along the mainline freeway,
and associated ramps shall be “freeway” size. All signs designed and installed along all other
roadways shall be “standard” size. The sizes of the signs shall adhere to the latest edition of the
FHWA Standard Highway Signs Book, KYTC Traffic Operations Manual, and, as applicable, the
Indiana Standard Sign Book.

All guide signs along northbound KY 841, approaching the U.S. 42 interchange, shall include
the “Last Exit Before Toll” message below the sign, in black legend, on fluorescent yellow
background. All guide signs along eastbound SR 265, approaching the Salem Road
interchange, shall include the “Last Exit Before Toll” message below the sign, in black legend,
on fluorescent yellow background.

Guide signs along eastbound SR 265 shall indicate that the bridge over the Ohio River is a toll
bridge. Guide signs along northbound KY 841 shall indicate that the bridge over the Ohio River
is a toll bridge.

Guide signs indicating exit-only movements entering or exiting freeways or expressways shall
have the action message (i.e., “Exit Only,” etc.) in black legend, on fluorescent yellow
background. A fluorescent yellow background shall be used for all yellow traffic signs. When a
sign contains more than one background color, the signs shall have two separate borders
corresponding to each background color where the background colors meet. If the background
colors use the same border color, then only one border is necessary where the background
colors meet.

All proprietary logos and welcome signs will be provided by the Department. Developer shall
identify the logos required during the design process. Those logos will be provided by the
Department to place onto signs and, as applicable, supports furnished and installed by
Developer. “Welcome to Indiana” and “Welcome to Kentucky” signs shall be installed.
Developer shall submit a letter to the Department requesting all logos and the required sizes
between the Stage 1 and Released-for-Construction submissions.

All signs greater than 4 feet x 8 feet shall be manufactured using extruded aluminum sign
material. All signs that are installed under this East End Crossing shall conform to ASTM
D4956-4 Type IX sheeting. This includes both the sheeting for the text and the sign
backgrounds.

11.5.1.5 Signh Supports

In accordance with MUTCD, all mainline and freeway interchange guide signs and toll rate signs
shall be installed on overhead box truss or cantilever sign supports. For each sign support
location, Developer shall draw the sign panel(s) and the sign supports on the corresponding
completed cross section. The proper vertical and horizontal clearances, sign sizes and offsets,
number of lanes, and lane widths shall be labeled on the cross sections. Developer shall check
cross sections and profiles at all sign locations and make adjustments as necessary to provide
adequate sight distances and proper placement of the guide signs. If a non-standard overhead
sign support is proposed, Developer shall submit calculations to properly size the sign supports
for IFA approval with signing Plan submissions.

INDIANA FINANCE AUTHORITY 161 JULY 31, 2012
THE EAST END CROSSING PUBLIC-PRIVATE AGREEMENT
ADDENDUM 7 — OCTOBER 19, 2012



Technical Provisions - Section 11
Traffic

Ground mounted signs shall be installed in accordance with the Department standard drawings
and other design guidance.

At the SR 265/SR 62 interchange, signs or sign structures may be allowed on the bridge
overpass structures.

No signs shall be banded to utility poles, street lighting poles, or overhead or cantilever sign
structure uprights.

If signs are to be installed on the East End Bridge, Developer shall consider the size and
location of the proposed signs during the structural design of the bridge.

The mainline freeway and State marked route signing shall be installed at the end of the project
and prior to opening the road to traffic.

Traffic barriers shall be provided for protecting all non-breakaway supports within the clear zone
for sign structures within the East End Crossing and for new sign structures outside the Project
Limits. Non-breakaway signs shall be placed outside the clear zone wherever possible.

For the proposed shared use path, Developer shall provide signing along the trail and along the
cross streets. The trail signing shall provide for the orderly and predictable movement of both
pedestrian and bicycle traffic. Also, the signing shall provide proper guidance and warnings as
are needed to ensure the safe and informed operations of both the pedestrian and vehicular
traffic along both the trail and roadway.

See Sections 13.3.2.12, 13.3.2.13, and 14.7 for structural design requirements.

11.5.2 Submittals

Developer shall submit the following items prior to the Released-for-Construction review.

e Design signing roll plan.
Plans required in this Section 11

e For all existing sign structures, written justification to add, delete, or modify signs on
existing structures.

11.5.3 Signing Database

Developer shall be responsible for inventorying all publicly owned signs installed on Project
ROW and all other State-owned signs installed under this East End Crossing. The inventory
shall include sign size, support type, the GPS and mile post location, the pictures of the sign
(front and back), and retroreflectometer readings for each sign. Developer shall be responsible
for inputting the field-inventoried information into a Microsoft Access database approved by IFA.
Developer shall provide a database manual with descriptions of the database fields. Separate
sign databases shall be developed for the Department and KYTC. Developer shall submit the
completed database to the Department and KYTC prior to Final Acceptance. Developer shall be
responsible for updating this database in O&M Limits defined in the PPA.

Developer shall be responsible for providing all signing plan sheets in PDF format, along with all
Plans and approved shop drawings in PDF format, to IFA.
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11.5.4 Regulatory Signing

Developer shall be responsible for providing an engineering study to IFA for review and
comment, prior to Final Acceptance, that documents all regulatory signing (e.g., speed limits,
truck restrictions, etc.) installed under this project as part of Release-for-Construction Plans.

11.5.5 Sign Lighting

External sign lighting and related appurtenances, such as a sign walkway, will not be required
for an overhead-sign, cantilever, or box-truss structure. However, conduit shall be installed in
the foundations. A structure handhole shall be placed toward the base of the sign support. A
grounding system shall be included.

11.6 Traffic Signals

11.6.1 Performance Requirements

Based on the Reference Design diverging diamond interchange, traffic signals shall be
constructed at two (2) intersections within the project area. The approximate locations of the
traffic signals are identified in the Reference Design within the diverging diamond interchange.
Developer shall perform analysis to determine the appropriate traffic control at all intersections
within the interchange. This includes submitting a signal warrant analysis to IFA for approval
prior to preparation and submission of signal Plans. The cost of constructing signals, temporary
or permanent, required as a result of Developer requested interchange revisions shall be the
responsibility of Developer. The existing signal at U.S. 42 and KY 841 is not within the Project
Limits and is not to be altered as part of the East End Crossing.

Using the criteria specified within Sections 11.9 and 11.6.2:

e All traffic signals shall be designed to provide for the efficient movement of traffic
(vehicular and pedestrian) in both the year of operation (2017) and the design year
(2030).

o Developer shall develop signal timing plans that optimize traffic flows and provide signal
coordination with adjacent intersections, railroads, and arterial roads.

11.6.2 Design and Construction Requirements

11.6.2.1  Traffic Signal Design

Developer shall prepare a preliminary design in the form of traffic signal plan sheets for IFA
approval during Stage 1 submissions that includes all existing signal equipment and
interconnect and displays all proposed signal equipment and interconnect within the East End
Crossing. The plan sheets shall also display all existing and proposed crosswalks within the
project. Any required temporary maintenance of traffic signal plan, along with the associated
phasing of signal construction, shall also be presented at this time.

11.6.2.2 Traffic Signal Plan Requirements
Developer shall prepare traffic signal Plans to address any new traffic signals or modifications

that are required. All traffic signal Plans shall be drawn in accordance with the IDM, applicable
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CADD standard requirements, the MUTCD, and the Indiana MUTCD. Traffic signal Plans shall
be provided to IFA for Design Review in accordance with Section 3.

Existing traffic signal operation and detection shall be maintained during all phases of the
roadway construction and all stages of MOT.

The design and construction of all permanent traffic signals shall use mast arms unless
otherwise approved by IFA.

Lighting shall be provided on all signal poles wherever feasible and shall be coordinated with
adjacent existing and, as applicable, proposed roadway.

11.6.2.3 Interconnect Plans

Developer shall prepare traffic signal interconnect Plans and include with traffic signal Plans
submissions, as required. Interconnect plans shall be drawn at a scale of 1 inch = 50 feet.
Developer shall obtain all existing interconnect information. Interconnect plans shall include
controller cabinet locations, conduits, handholes, sampling stations, a wiring diagram, cables,
construction details, and an equipment list that is in accordance with Developer’s design and
computer-aided design drawing (CADD) requirements.

The proposed traffic signal interconnect cables shall not use any conduit runs that contain toll
system cables.

Developer shall also provide a railroad interconnection between the railroad signals that cross
SR 62 and the traffic signals at the SR 62 and SR 265 interchange, including a conduit system,
circuitry, detection devices, associated signal equipment, and signal timing parameters. As part
of this work, Developer shall submit a railroad warning time study to determine the minimum
time necessary to activate the traffic signals and clear the railroad crossing. This study shall be
submitted as part of the traffic signal design package.

Developer shall be responsible for utility pole removals required when relocating existing
interconnect. All interconnect shall be relocated prior to roadway construction to ensure that
interconnect can be maintained throughout construction. Developer shall be responsible for the
relocation of any existing fiber-optic cable impacted by construction. Splices shall not be
permitted along interconnect runs. Developer shall be responsible for obtaining all
Governmental Approvals and third party agreements required for placing interconnect on utility
poles and shall be responsible for all associated costs.

11.6.2.4  Utility Requirements

Developer shall be responsible for locating and marking all underground Utilities prior to any
signal installation work. Note that Department utility conduits for lighting are not included in “call
before you dig” database systems. Developer shall be responsible for all work, materials, and
costs associated with obtaining power and maintaining power throughout construction for all
traffic signals, including coordination with the power company and obtaining power supply for all
traffic signals and other electrical work required for the East End Crossing. Developer shall be
responsible for completing all electrical-service application materials necessary for obtaining
service from the appropriate power company. All materials shall be submitted to the power
company and copied to IFA. Developer shall use 200A Metered Service Pedestals at all traffic
signal locations, unless otherwise specified in the Technical Provisions. Developer shall be
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solely responsible for all Work and costs associated with obtaining communication cable and
maintaining communication cable throughout construction for all signals. Metered Service
Pedestals shall only be used to service traffic signal equipment and related intersection lighting
unless otherwise accepted by IFA. Developer shall complete all paperwork, coordinate with the
Utility Owner, pay the cost associated with the service installation and schedule all utility
connections.

11.6.2.5  Sight Distance Requirements

Developer shall ensure all traffic signal heads for temporary and permanent conditions can be
seen by all approaching traffic at the required sight distance, at all times during and after
Construction Work.

Developer shall prepare and present sightline plans for all traffic approaches to IFA for review
and written comment with traffic signal Plan submissions.

Developer shall also prepare and submit to IFA for review and written comment, with traffic
signal Plan submissions, sightline profiles for all overhead signs, bridges, and hazard
identification beacons that are on traffic signal approaches.

Developer shall prepare and present to IFA for review and written comment, with traffic signal
Plan submissions, separate sightline plans and profiles for each MOT phase that has different
sightlines approaching a traffic signal. If sightlines do not meet the MUTCD requirements,
Developer shall provide a recommendation for meeting the requirements to IFA.

11.6.2.6 Materials

All traffic signal equipment shall be new and designed and constructed in accordance with the
Project Standards.

11.6.3 Temporary Traffic Signals
Developer shall provide temporary traffic signals as required by the maintenance of traffic Plans.

Developer shall perform all studies as necessary for the placement of Temporary Traffic signals
and present all information to IFA for review and written comment.

11.6.4 Traffic Control Device Verification — Signals

Developer shall schedule meetings with IFA to verify traffic control device work as follows:

e At the completion of all cabling and wiring and prior to electrical utility service

connection.
e Prior to traffic control device activation.
11.7 Lighting

11.7.1 Design and Construction Requirements

Developer shall design and install lighting within the Project Limits. Existing highway illumination
is to be maintained. For existing lighting, the maximum outage time for luminaires shall be 24
hours. All flexible conduit is required to be galvanized steel, polyvinyl jacketed, and watertight.
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11.711 Design Criteria

Developer shall prepare and present lighting calculations for IFA approval with lighting Plan
submissions. Developer shall design and install lighting structures such that they are consistent
with the aesthetic guidelines in Section 5. The specific criteria for the Kentucky Approach,
Indiana Approach, and Ohio River Bridge sections are as follows.

11.7.1.1.1 Kentucky Approach Lighting

For Sta.10+00 to Sta.160+00, full cut-off optics shall be used for all the new lighting fixtures to
avoid lighting spillover on the residential areas close to the roadway. High Mast lighting
structures shall not be installed on the Kentucky approach. The mounting height of the fixtures
shall range from 40 feet to 50 feet. The recommended mounting height is 40 feet. Power supply
for lighting shall be installed in separate conduits and on independently metered circuits.

11.7.1.1.2 East End Bridge Lighting

The East End Bridge shall include roadway lighting that meets the criteria included in publication
ANSI/IESNA RP-8-00 American National Standard Practice for Roadway Lighting. Power supply
for lighting shall be installed in separate conduits and on independently metered circuits.

11.7.1.1.3 Indiana Approach Lighting

High mast lighting is allowed on the Indiana Approach. However, Developer shall coordinate the
heights with U.S. Federal Aviation Administration (FAA), comply with FAA requirements, and
apply for permits if necessary. The mounting height for high mast towers at the interchanges
shall be between 80 feet to 200 feet. The mounting height of the conventional fixtures shall
range from 40 feet to 50 feet. The recommended mounting height for conventional fixtures is 40
feet. Power supply for lighting shall be installed in separate conduits and on independently
metered circuits.

11.7.1.1.4 Existing Roadway Lighting

In locations where the project will impact existing roadway lighting, the existing structures shall
be replaced by Developer. Lighting shall incorporate the same luminaire and pole type as
existing to maintain consistency. Developer shall design and construct the lighting system
consistent with the operational and engineering requirements of the Utility Owner, Department
and KYTC as applicable. For locations where luminaires are attached to a utility pole, Developer
(as a part of the utility relocation effort) shall contact the local Utility Owner to coordinate the
relocation of the light fixture. Developer is responsible for coordinating and entering into
agreements with the Utility Owner and paying for any and all related costs. Developer shall
remove existing light poles that are no longer required due to construction of the East End
Crossing. The equipment shall be the property of Developer upon removal. Developer shall
notify IFA of the lighting being removed at least two weeks in advance of scheduled equipment
removal.

11.7.1.1.5 Underpass Lighting

Developer shall provide underpass lighting to maintain roadway lighting continuity. The
underpass lighting shall be in accordance with the criteria from AASHTO’s “An Informational
Guide for Roadway Lighting.”

INDIANA FINANCE AUTHORITY 166 JULY 31, 2012
THE EAST END CROSSING PUBLIC-PRIVATE AGREEMENT
ADDENDUM 7 — OCTOBER 19, 2012



Technical Provisions - Section 11
Traffic

11.7.1.1.6 Intersection Lighting

Developer shall combine intersection lighting with the traffic signal Plans whenever possible. All
intersection lighting shall be prepared using the guidelines from the Department, KYTC, and
ANSI/IESNA RP-8-00, Annex D, for the design of intersection lighting.

11.7.1.1.7 Reserved

11.7.1.1.8 Siagn Lighting

All existing sign lighting within the Project Limits shall be maintained throughout performance of
Construction Work.

11.7.2 Submittals

A lighting roll plan shall be presented concurrently with the design signing roll plan and ITS roll
plans, for review and comment by IFA. The lighting roll plans shall include proposed locations
for all lights and photometric calculations supporting the light locations. Developer shall provide
spacing computations showing the average maintained illuminance. The calculations shall
include uniformity ratios and point-by-point computations. Developer shall apply the light loss
factor of 0.78 when computing photometrics.

11.7.3 Performance Requirements

All proposed lighting equipment shall be located such that it can be readily maintained. Lighting
placed on traffic signal equipment shall be serviced from a metered service pedestal. Each
luminaire mounted on a signal structure shall be equipped with a photocell. Developer shall
provide voltage drop calculations for all circuits. The voltage drop for each circuit shall not
exceed 1Opercent for new circuits. A minimum of two branch circuits shall be used for each
continuous succession of lighting structures. All lighting circuits shall have balanced lighting
loads. Two conductor duct cables shall be used for all lighting circuits. Only the conductors that
serve the lighting structures shall enter the foundation of the lighting structures. All other
conductors shall remain unspliced and bypass the foundation. Developer shall furnish and
install single conductor cables in conduit under all roadway surfaces. Single conductor cables
shall be used any place cables are to be installed in conduit. Developer shall provide electrical
manholes and connector kits to splice the conductors. No in-ground splices of electrical cables
shall be permitted for any reason. No electrical manholes shall be placed in drainage ditches.
Developer shall abandon existing conductors between poles that are to be removed. Any
existing lighting structure that is impacted by the construction of this project shall be
disconnected and reconnected to its original power supply by Developer as part of this project
unless it is being removed. All abandoned cables shall be made safe. All light poles that are not
protected by traffic barrier and are in the clear zone, as defined in the AASHTO Roadside
Design Guide, shall be installed on a breakaway transformer base complying with the Project
Standards. Light poles shall not be installed in front of traffic barrier. Residential shielding shall
be provided with all lighting within 75 feet of a residential structure, where necessary to achieve
the 0.01 fc illuminance requirement. All electrical designs shall be coordinated with the electrical
system required for the ITS and ETC equipment. The lighting system shall use cabinets and
conduits separate from the ETC and ITS equipment.

INDIANA FINANCE AUTHORITY 167 JULY 31, 2012
THE EAST END CROSSING PUBLIC-PRIVATE AGREEMENT
ADDENDUM 7 — OCTOBER 19, 2012



Technical Provisions - Section 11
Traffic

11.7.3.1 Plan Sheet Requirements

Developer shall prepare and present lighting Plans with a scale appropriate for the project,
generally 1 inch = 50 feet. The Plans shall include all the necessary elements as specified in the
Chapter 14 of the IDM.

11.7.3.2  Temporary Lighting

Developer shall maintain all existing and temporary lighting within the Project Limits throughout
Construction Work. If required to maintain the existing lighting levels in the Site area, Developer
shall install and maintain temporary lighting (luminaires attached to wood poles). Temporary
overhead electrical service is acceptable for non-breakaway poles. Developer shall remove
temporary lighting when no longer needed. Developer shall be responsible for the power costs
of any and all temporary lighting that may be required, and it is Developer’s responsibility to
schedule, coordinate, and pay for all utility connections.

11.7.3.3 Electrical Service for Lighting

Developer shall be solely responsible for all Work, materials, and costs (including coordination
with the power company) required to obtain power supply for all lighting and Work required for
this project. Developer shall be responsible for all electrical service application materials
necessary for obtaining service from the appropriate power companies. All materials shall be
submitted to the power company and copied to IFA. Developer shall contact all Utility Owners to
fulfill requirements to determine the location of all existing and proposed utilities, obtain power
company requirements for service, and obtain power company approval for feed location(s). It is
Developer’s responsibility to complete all paperwork, coordinate with the Utility Owner, pay all
costs associated with the service installation and schedule all utility connections so as to not
adversely affect the Project Schedule. For utility services during the D&C Work see Section 1.8.
For utility services during the Operating Period see Section 22.1.4.

Lighting systems owned by different jurisdictions shall have separate power sources derived
from the Utility Owner. Exceptions shall require written approval and the agreement of all
jurisdictions involved and shall require separate circuits.

11.7.3.4  Aesthetic Requirements

Developer shall provide lighting structures and luminaires that conform to the aesthetic
guidelines provided in Section 5.3.

11.7.4 Traffic Control Device Verification — Lighting

Developer shall schedule meetings with IFA and KYTC to verify traffic control device work as
follows:

e At the completion of all cabling and wiring and prior to electrical utility service
connection.

e Prior to traffic control device activation.
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11.8 Pavement Markings

Pavement markings and delineation shall include the design and installation on interstate
routes, state highways, ramps, streets, bridges, Tunnels, and underpasses.

11.8.1 Design and Construction Requirements

Pavement marking materials shall be installed in accordance with the Department Standard
Specifications.

For all temporary and final pavement marking lane lines including parallel,
acceleration/deceleration lanes for ramps, and intersection auxiliary lanes, the appropriate
pavement marking type. The spacing and width of the pavement marking may change from one
side of the bridge to the other, as the pavement marking widths specified by the Department
and KYTC are different.

Crosswalks shall be provided across roads at all signalized intersections within the Project
Limits.

Developer shall provide all grade crossing pavement markings. The Department Standard
Drawings provide additional details for the location of railroad-crossing markings.

Developer shall install reflective pavement markers (RPMs) on SR 265, KY 841 and adjacent
ramps. Reflective pavement markers shall not be installed on bridge decks. Spacing, colors,
and arrangement of reflective pavement markers shall conform to the Project Standards for
permanently installed pavement markers. Snow-plowable raised pavement markers shall be
new and conform to the Project Standards. Raised pavement markers shall be used only to
supplement pavement markings, not as a substitute.

In Kentucky, gore markings at interchanges with tapered ramps shall be striped in conformance
with Standard Drawing TPM-130. Gore markings at interchanges with parallel ramps shall be
striped in conformance with Standard Drawing TPM-135. Other types of interchanges or those
with unusual geometry shall be striped using similar principles to those shown in the Standard
Drawings (TPM-130 and TPM-135) and the MUTCD.

Developer shall provide delineators on the outside-shoulder of a freeway and on one side of
each interchange ramp in accordance with the Project Standards. The delineator color shall
match the color of the edge line. Delineators shall be provided along the outside of each curve
on an interchange ramp. Developer shall provide double or vertically-elongated delineators
installed at 100-foot intervals along each acceleration or deceleration lane.

Delineators shall be used to mark all median crossovers on divided highways. The delineator
shall be located to mark the far side of the opening for each direction of traffic. When post-
mounted delineators are installed, flexible delineator posts shall be used instead of metal posts.

Barrier-wall delineators shall be used on all sections of roadway with concrete barrier wall in the
median.

All proposed pavement markings shall be shown in the signing Plans and included in the signing
Plan submissions for IFA approval. The Plans shall show the color, size, location, and material
type for markings within the Project Limits. The final pavement marking Plans shall be indicated
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on the signing Plan with the same scale as the signing Plan. The lanes shall be dimensioned
based on the typical sections for the project. Dimensions shall be included for each change in
the roadway typical.

11.9 Traffic Operational Analyses — Procedures and Application

Traffic operations analysis shall be required for all freeways, ramp, weave, merge, diverge, and
intersections within the Project Limits for 2017 and 2030 projected traffic volumes. A design
change to the interchange configuration at SR 265 / SR 62 / Port Road may be proposed. Any
modifications to the Reference Design shall require additional analysis to verify that levels of
service (LOS) are better than or equal to the Reference Design. The LOS for the Indiana
Approach Reference Design is shown in Table 11-1.

11.9.1 Approved Analysis Techniques and Software
11.9.1.1  Highway Capacity Manual and Software

The Highway Capacity Manual and Software (latest version) shall be used to analyze all
freeway mainlines, ramp junctions (merge and diverge locations), and weaving sections.
Developer shall provide IFA with a summary of results on a line diagram of the proposed
roadway configurations, including both the LOS and the volume-to-capacity (V/C) ratio, as
appropriate. Developer shall also provide IFA with a report and all calculation files on a CD to
support the summary of results for review and comment with the Design Review submissions.

11.9.1.2  Synchro and SimTraffic

For corridors with multiple intersections, Developer shall use Synchro and SimTraffic (latest
version) to analyze corridor operations. Developer’s timing plans shall consider corridor-wide
cycle lengths and appropriate offsets. Developer shall provide IFA with a report and all
calculation files on a CD to support the summary of results for review and comment with the
Design Review submissions.

11.9.1.3 CORSIM

For freeway and arterial operations, Developer may elect to use CORSIM (latest version) to
analyze operations. This shall be in addition to the Highway Capacity Manual and Software and
Synchro/SimTraffic requirements listed in Sections 11.9.1.1 and 11.9.1.2. Results will be
considered by IFA in conjunction with the reports in Sections 11.9.1.1 and 11.9.1.2 when
assessing Deviations proposed by Developer.

11.9.14  VISSIM

For railroad interconnection and traffic signal operations, Developer may elect to use VISSIM
(latest version) to analyze operations. This shall be in addition to the Highway Capacity Manual
and Software, Synchro/SimTraffic and CORSIM requirements listed above. Results will be
considered by IFA in conjunction reports in Sections 11.9.1.1 and 11.9.1.2 when assessing
Deviations proposed by Developer.
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11.9.1.5 Operational Assessment

It shall be Developer’s responsibility to perform traffic analyses for the interim conditions and the
proposed final design using the tools and techniques listed above, as appropriate.

Developer shall use the modified selected alternative 2030 design volumes (RID TR-0.01) to
develop and test the Final Design. Developer shall provide LOS equal or better than what is
listed in Table 11-1. If a movement or roadway is not listed, the Developer shall provide the
minimum LOS required in the Project Standards. Calculations shall be provided to IFA with an
HCS analysis of the Final Design in accordance with Sections 11.9.1.1 and 11.9.1.2. Where an
interpretation of the traffic analyses is required (e.g., if a change results in some improvements
and some decreases in operations), IFA’s approval will be in its sole discretion.

See Section 9.3.2 for additional requirements for traffic movements through the SR 265 and SR
62/Port Road interchange.

Table 11-1 Specific LOS Requirements

Facility Location 2030 Build LOS
A.M. P.M.
SR-265 EB West of SR-62 off-ramp B E
SR-265 EB SR-62 off-ramp B C
SR-265 EB West of Port Road off-ramp A C
SR-265 EB Port Road off-ramp A C
SR-265 EB West of Port Road/SR-62 on-ramp A C
SR-265 EB Port Road/SR-62 on-ramp B D
SR-265 EB East of Port Road/SR-62 on-ramp A D
SR-265 WB East of SR-62 off-ramp C B
SR-265 WB SR-62 off-ramp C B
SR-265 WB East of Port Road on-ramp B A
SR-265 WB Port Road on-ramp A A
SR-265 WB East of Port Road off-ramp B A
SR-265 WB Port Road off-ramp A A
SR-265 WB East of SR-62 on-ramp C B
SR-265 WB SR-62 on-ramp D C
SR-265 WB West of SR-62 on-ramp E C
SR 62 Within Project Limits C C
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Developer shall also analyze all ramps such that the queues do not back from the ramp
terminus to the mainline freeway. Developer shall provide IFA with calculations for Design
Review showing the sight distance will be adequate for vehicles exiting the mainline freeway at
highway speeds to see the back of the queue and decelerate to a stop condition.

In addition to the above, Developer shall also be responsible for reviewing the anticipated 2030
operational and proposed design speed for each segment of roadway and shall provide IFA with
the operational and design speed differentials between adjacent lanes (i.e., mainline versus
merging ramp) in tabular form, for Design Review.

It shall be Developer’s responsibility to make sure that Final Design Documents for the East End
Crossing accommodate the 2030 design volumes and the 2017 traffic volumes. Developer shall
test the proposed interchange operations and the mainline operations.

11.9.2 Preparation and Submittal of Traffic Control Device Request

For the following improvements, Developer shall submit an official action to IFA for IFA’s
discretionary approval, copied to the Highway Management Deputy Commissioner in the
Department with accompanying traffic operational analysis reports/documentation and signal
warrant analyses:

o New traffic signals, intersection control beacons, or hazard identification beacons.

The removal of existing traffic signals, intersection control beacons, or hazard
identification beacons.

e The functional change of any existing traffic signal, such as adding or changing signal
phases.
Any type of signal pre-emption or priority.
Any existing traffic signal modification, such as relocating poles, strobes, optically
programmed heads, light emitting diodes (LED) heads, back plates, adding or shifting
signal heads, the addition of accessible pedestrian signals and countdown pedestrian
signals, etc.

Additional signal detection or changes to existing detection.
Signal detector repair/replacement as part of a reconstruction or resurfacing effort.
All highway lighting or major change to an existing lighting system.

All new overhead or cantilevered sign structures or modifications to existing sign
structures.

All revisions to the legend of major guide signs.
Signing additions or changes within the Project Limits.
Signing and pavement markings for new facilities and modifications to existing facilities.

All traffic signal equipment shall satisfy the criteria set forth in the Project Standards. For Indiana
locations, the signal equipment choice shall be made by the Department District Traffic
Engineer. All requests shall be submitted to IFA for Design Review prior to Developer
proceeding with the design, installation, or modification of any traffic control device.
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12 MAINTENANCE OF TRAFFIC (MOT), HAUL ROUTES,
AND ACCESS DURING CONSTRUCTION

12.1 General

Maintenance of traffic (MOT) for the East End Crossing shall be implemented in accordance
with the requirements of this Section 12, including performance requirements, Project
Standards, maintenance during construction, and required reviews; Governmental Approvals;
applicable Laws; and the PPA Documents.

MOT shall be performed in a manner that minimizes both construction duration and impact to
the traveling public. This section defines specific requirements, restrictions, and allowable
closure durations for both travel lanes and ramps. Due to the complex nature of the East End
Crossing and the associated MOT issues and concerns, Developer shall submit a
Transportation Management Plan (TMP) that includes a Traffic Operations Plan (TOP), a
Temporary Traffic Control Plan (TTCP), and a traffic management section for the Public
Involvement Plan (PIP), before initiation of construction.

12.2 Standards and References

Design and construct the Maintenance of Traffic (MOT), haul routes, and access during
construction Work in accordance with the applicable requirements of the PPA Documents,
including Project Standards and this Section 12; Governmental Approvals; and applicable Laws.

12.3 Performance Requirements

12.3.1 Project-Wide Transportation Management Plan

Developer shall provide a TMP in accordance with the requirements in the IDM. The TMP shall
evaluate alternatives and develop a TTCP, including MOT Plans, contract provisions, standard
drawings, and standard specifications, as well as TOP and PIP section. IFA will provide
Developer with a list of IFA representatives for the East End Crossing traffic management team
to be included in Developer's TMP.

12.3.2 Additional Developer Requirements for TMP Development

In addition to the requirements in the IDM, the TMP shall include the following information:

1. A cover pageltitle sheet sealed by a Registered Professional Engineer.
2. A Temporary Traffic Control Plan (TTCP) including:

a. MOT Plans, with a traffic and mobility analysis performed for each phase of
construction. Refer to Section 11.9 for analysis requirements. The MOT Plans shall
detail phases and durations and shall identify all long-term lane closures and lane
restrictions anticipated for the project.

b. Descriptions of the desigh methods to be used for temporary roadways.
c. Detour routes required during Construction Work. Developer shall obtain approval

from local agencies for all proposed detour routes and shall obtain, pay for, and
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comply with requirements of all necessary Governmental Approvals and agreements
required for the detour routes.

d. Special Provisions that include a switching procedure between each controlled MOT
phase change. The switching procedure shall consist of the methods, actions, and
signing necessary to complete the switch and the number and duties of traffic
personnel assigned to perform the switch.

e. Special Provisions that describe a process for transitioning from temporary signage
and temporary pavement marking to permanent signing and permanent pavement
marking.

f. Special Provisions that specify Developer coordination work with the construction
and maintenance projects of Governmental Entities that are adjacent to or near the
East End Crossing Project ROW. The Special Provisions shall include a coordination
clause listing other adjacent or nearby construction projects. At this time, these
projects include the following:

1) Louisville Water Company construction on their B.E. Payne Plant Property, to
clean their Sludge Lagoon #3. Construction is anticipated to begin mid-2012 and
is anticipated to be completed by mid-2014.

2) Louisville Water Company construction of a 12” sewer along Transylvania Beach
Road across the Project Limits. Construction is anticipated to start May 1, 2012
and be completed by the end of 2012.

3) The Louisville Water Company construction of a 36” transmission water main will
be adjacent to the KY 841 right of way (outside the Project Limits) for
approximately 2,000 feet beginning near Station 42+25 and will continue south to
Westport Road. The project is expected to bid in August 2012.

4) City of Jeffersonville construction of a 24-inch force main from Lentzier Creek to
River Ridge along existing and proposed Salem Road. Construction is
anticipated to begin late 2012 and anticipated to be completed by the fall of 2013.

5) The Department’s construction of Salem Road and the Salem Road Bridge over
SR 265 (Contract IR-34937). Construction is anticipated to begin mid-2012 and is
anticipated to be complete by mid-2013.

g. Special Provisions that require Developer to maintain existing access to all
properties within the East End Crossing Project Limits for the duration of the
Construction Work, except as provided elsewhere in the PPA Documents.
Appropriate information about access modifications shall be made available to the
property owners as required in the PIP.

3. A Traffic Operations Plan (TOP) including:

a. Developer identification of a “Maintenance of Traffic (MOT) Manager” to coordinate
all construction traffic impacts with IFA’'s PIP Manager and TMP team, as well as
Developer’s “Certified Worksite Traffic Supervisor (CWTS)” who is responsible to
monitor daily MOT activities. The TOP shall also include descriptions of contact
methods and response times of the CWTS to address any conditions needing
attention during all hours.
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b. Coordination with the Emergency Plan. Items to coordinate shall include identifying
staging areas where equipment or vehicles needed for incident clearance response
can be stored and have reasonable and safe access to the construction zone.
Developer shall have the necessary equipment on-Site to repair temporary barrier or
to set up temporary traffic control until the barrier can be repaired.

c. Procedures to identify and incorporate the needs of transit operators, Utility Owners,
and business owners in the East End Crossing corridor, including Utility Owner
access and business access signing.

d. ldentification of measurable limits for the repair and replacement of traffic control
devices, including pavement markings, as called out in the Department Standard
Specifications.

e. A process to indentify, design, and receive approval for the designs of any necessary
temporary traffic signals.

f. A process to determine the need for revised traffic signal timings, and if revisions are
required, detail the procedures for the development, approval, implementation,
testing, and maintenance of all affected signals.

g. A work zone access management map and a construction haul route map for each
construction phase.

h. Methods and frequency of inspection and maintenance of all traffic control
throughout the Project Limits.

i. Provisions to provide continuous access to established truck routes and any
hazardous material (hazmat) routes. Procedures are to be identified that can modify
the MOT Plans as needed to adapt to current project circumstances.

4. The TMP shall be developed in coordination with, and include procedures to
communicate all MOT phase installations and changes with emergency service
providers, school transportation officials and all affected local public agencies.

5. The TMP shall be developed in coordination with and be consistent with the PIP, and
include procedures to communicate TMP information to the PIP Manager for
communication of all MOT work to the public prior to implementation of any MOT phase
or phase change.

12.3.3 Approved Analysis Techniques and Software for the TMP

The criteria used to determine the impact of proposed work zones shall be queue length and
minimum delay times. Along with the techniques and software listed in Section 11, Developer
may utilize Quewz-98 or similar programs to model the expected queue lengths and delay times
that will be generated.

12.3.4 Maintenance of Traffic Analysis

Using no-build traffic data, or if not available, use existing traffic counts supplemented by
additional traffic counts by the Developer as required, and analysis techniques described in
Section 12.3.3, Developer shall test all MOT phases proposed on the East End Crossing to
ensure that there are no operational or safety issues created by the TMP. The traffic alternative
analysis shall be submitted to IFA with the MOT Plans and be subject to the same review
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requirements. The traffic analysis shall be summarized in report format, and all supporting
documentation shall also be submitted to IFA.

The following thresholds for freeways and arterials shall be used by Developer in the evaluation
of the work zone mobility impacts:

1. Freeways and Ramps

Developer shall evaluate the operation of two-lane portions of the freeway and ramps as
two-lane, two-way arterial roadways.

2. Signalized Intersections

If the existing LOS on each approach is between A and C, then the LOS during MOT
operations on each approach shall not be reduced below a D with a control delay of 45
seconds. If the 45-second control delay is exceeded, alternative strategies shall be
reviewed and proposed. If the existing LOS on each approach is D or worse, then the
control delay during MOT operations on each approach shall not increase more than 30
percent. If the 30 percent threshold is exceeded, alternative strategies shall be reviewed
and proposed.

3. Unsignalized Intersections

If the existing LOS on each approach is between A and C, then the LOS during MOT
operations on each approach shall not be reduced below a D with a control delay of 30
seconds. If the 30-second control delay is exceeded, alternative strategies shall be
reviewed and proposed. If the existing LOS on each approach is D or worse, then the
control delay during MOT operations on each approach shall not increase more than 30
percent. If the 30 percent threshold is exceeded, alternative strategies shall be
considered.

4. Local or Arterial Roadway Segment

If flagging operations are performed on a local arterial roadway segment, a maximum
delay of up to 10 minutes for any vehicle is acceptable. A delay of greater than 10
minutes for any vehicle is unacceptable, and alternative strategies shall be reviewed and
proposed. In addition, maximum queue lengths as described in the IDM shall not be
exceeded. Otherwise, at signalized intersections, an LOS on each approach shall be
maintained at or above an LOS D with a control delay of 45 seconds.

IFA recognizes that specific work activities and time periods may make it infeasible to comply
with the threshold levels listed in Section 12.3.4. Under these circumstances, Developer shall
submit a request for Deviation to IFA for approval in accordance with Section 5.2.4 of the PPA.
All Deviations from the threshold levels shall be submitted as early in the design process as
possible. The request for Deviations from the threshold levels shall include the following:

1. East End Crossing Location and Description:
a. East End Crossing location and work required
b. Existing condition

c. Purpose for the threshold exception request, along with how long and what hours the
lane closures will be in effect
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d.

Recommendations to minimize impacts

2. MOT Alternatives — All potential options for MOT with descriptions and discussions of
each, including the following:

a.

b.

Advantages/disadvantages

Estimated time frame

User and construction cost

Potential economic impact to communities and businesses

Ability to gain public buy-in and awareness of the impacts and means to mitigate
those impacts

3. Traffic Analysis

a.

b.

C.

Queue/delay analysis

Percent diversion that is reasonable to expect for the East End Crossing location and
conditions

Queues with expected percentage of traffic diverting

4. Detour Calculations

a.

If a detour is proposed, provide detour route description, detour map(s), and user
cost created to travel the extra distance.

Provide capacity, volume, and queue length calculations for the critical node along
the detour route.

Suggest improvements to the detour route to improve traffic flow on the route with
the detour traffic.

5. Summary and Recommendations

a.

List alternatives in order of preference and explain why the alternative is or is not
preferred.

Summarize alternatives in table format, including important comparison items such
as maximum queue lengths, the number and width of open lanes, the length, dates
and duration of construction period, incremental construction cost associated with
each option, etc.

Developer shall be responsible for monitoring queues and delays during MOT operations. If the
thresholds listed in Section 12.3.4 are being exceeded, then it shall be Developers
responsibility to modify the MOT Plans to mitigate the queues and keep delays below the
threshold levels. All proposed changes to the MOT Plans shall be submitted to IFA for review
and comment.
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12.4 Design and Construction Requirements

12.4.1 Design Criteria

The information listed below shall be incorporated into the conceptual MOT Plans and the TMP.

1. Design Speed

a. The design speed and posted speed on state highways shall be the existing posted
speed limit on approaches to the work zone, with a maximum 210-mile-per-hour
speed reduction within the work zone; The posted speed can be reduced an
additional 10 miles per hour in the work zone using flashing worksite speed limit
assemblies as shown in the Department Standard Drawings 801-TCDV-10 and 801-
TCDV-11 and “When Workers Are Present” signing.

b. The design speed on non-state highway facilities shall be the existing posted speed
limit on approaches to the work zone, with a maximum 10-mile-per-hour reduction of
posted speed within the work zone. The posted speed can be reduced an additional
10 miles per hour in the work zone using flashing worksite speed limit assemblies as
shown in the Department Standard Drawings 801-TCDV-09 and 801-TCDV-10 and
“When Workers Are Present” signing.

2. Lane Widths

a. The minimum MOT lane width shall be 11 feet on state and county routes.

b. The minimum MOT lane width shall be 10 feet on subdivision local roadways.
3. Uncurbed Edge of Pavement Widths

a. Any existing, temporary, or proposed edges of pavement shall be a minimum of 2
feet away from the edge of a travel lane.

4. Separation
a. A minimum clearance of 2 feet between barrier and edge of travel lane is required.

b. Temporary concrete barrier and approved end treatments shall be used to protect
the motoring public from the work area within the Project Limits when work or
equipment, including personal vehicles and trucks used for loading and unloading,
are within an 8-foot offset of the travel lane. Portable concrete barrier or temporary
guardrail shall be provided if the entire clear zone is not traversable or if hazards
exist within the clear zone.

c. Portable concrete barrier on bridge decks shall be installed per the Department
Standard Drawings.

d. On state highways, tubular delineators shall be used between opposite bounds to
separate two-way traffic when opposing traffic is maintained on the same roadbed, in
accordance the Department Standard Drawings.

5. Crash Compliance

a. All work zone traffic control devices shall be compliant with National Cooperative
Highway Research Program (NCRP) 350 requirements.
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6.

10.
11.

Signing/Lane Shifts/Closures

a.

All MOT procedures shall be in accordance with the MUTCD.

Pavement Edge Drop-offs

a.

Drop-off conditions 3 inches or less shall be protected by barrels or delineators
spaced every 40 feet or a distance in feet equivalent to two times the speed limit in
Miles Per Hour, whichever is less.

Drop-offs greater than 3 inches shall be wedged with Dense Graded Aggregate or
other suitable materials on a 3:1 or flatter slope, in conjunction with barrels spaced
every 40 feet or a distance in feet equivalent to two times the speed limit in Miles Per
Hour, whichever is less.

If a positive separation of 8 feet or greater can be achieved between traffic and the
drop-off, no wedging will be required but barrels will be required. Temporary drop-
offs during working hours in which construction operations are taking place shall be
kept to a minimum.

Drop-offs greater than 3 inches, resulting from excavations directly adjacent to traffic
(with no positive separation), shall be limited to 500 feet in length. The intent of this
requirement is to keep the temporary wedging operation in close proximity to the
work to promote safety for motorists.

Channelizing Devices

a.

Channelizing devices approved for use on the East End Crossing are detailed in the
Project Standards. Developer shall refer to Recurring Special Provision 107-C-208
regarding the utilization of drums or other channelizing devices for traffic control.

Temporary channelizing device spacing shall be a maximum of 40 feet center-to-
center in tapers or a distance in feet equivalent to the speed limit in Miles Per Hour,
whichever is less, and 80 feet center-to-center in tangent sections or a distance in
feet equivalent to two times the speed limit in Miles Per Hour, whichever is less, of
freeways and ramps (including mainline curves). On local roadways, device spacing
shall be a maximum of 20 feet center-to-center in tapers, 40 feet center-to center in
tangent sections, and 6 feet center-to-center in radii.

Developer shall provide, erect, and maintain channelizing devices, signs, barriers,
and other traffic control devices used for MOT in acceptable condition, in accordance
with the Project Standards.

Flashing Arrows and Variable Message Boards

a.

Developer shall be responsible for supplying all flashing arrows and variable
message boards necessary to maintain traffic for the East End Crossing. Upon
completion of the East End Crossing, the flashing arrows and variable message
boards shall remain the property of Developer.

Drainage shall be maintained at all times during all phases of Construction Work.

Traffic signals, either temporary or permanent, shall remain operational from beginning
of implementation to end of implementation.
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12.4.2 Traffic through the Construction Zone

Developer shall provide a CWTS on-site whose responsibility is to supervise and continuously
monitor the installation and maintenance of all traffic control devices, under the supervision of
the MOT Manager. Developer shall authorize the CWTS to direct traffic changes to ensure safe
and continuous traffic flow and to direct traffic operations after a traffic incident has occurred.
The CWTS shall inspect all traffic control devices at a minimum of once daily and shall provide
for the repair or replacement of defective devices. The CWTS shall submit a weekly written
report of the daily traffic control device inspections to IFA for review and comment. The report
shall include comments on all MOT setups, including but not limited to temporary signals,
maximum queue lengths/delays, work zone modifications, MOT phase changes, incidents,
repairs and replacements made and suggested improvements.

The CWTS shall be available at all times and be on-site within a half hour of notification
throughout the duration of the Construction Work. The minimum qualifications of the CWTS
shall include certification as a certified worksite traffic supervisor by the American Traffic Safety
Services Association (ATSSA), or an approved equal certifying organization.

Access to all businesses and residences shall be maintained at all times.

Developer shall design, place, and maintain all approved construction detour routes required
during Construction Work and shall obtain all necessary Governmental Approvals for detours
from the appropriate Governmental Entities.

Developer shall be responsible for all needed construction and haul roads required for the
delivery of fill, asphalt, concrete, bridge girders, and all other materials required for the East End
Crossing and shall obtain, pay for and comply with the conditions of all necessary Governmental
Approvals from the appropriate Governmental Entities for temporary roadways, including
Construction Work and, as applicable, haul routes.

Developer shall arrange and hold an initial MOT meeting with IFA and all affected Governmental
Entities at least four weeks prior to initial installation of traffic control devices for any MOT phase
and shall hold a MOT phase switch meeting with IFA and all affected Governmental Entities at
least two weeks before any MOT phase switch.

Developer shall design all geometric aspects of temporary roadways for the accepted work zone
design speed.

Developer shall coordinate the operation of portable changeable message signs with IFA.

Developer shall not use local streets through residential neighborhoods for access to the Site
without approval of the local jurisdiction. Appropriate MOT and flagging procedures shall be
followed during all Construction Work, including mobilization and demobilization activities.
Deliveries and hauling to and from the construction Site shall be confined to the Project ROW
and performed via designated haul routes along the East End Crossing alignment.

12.4.3 Construction Access and Haul Routes

Developer will be allowed to utilize local streets through residential neighborhoods for the
following activities after obtaining any required approvals from the local jurisdiction:
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e Local roadway improvements
e Utility Adjustments
e Construction Work and implementation of roadway detours

Developer shall develop an access and mobility plan depicting haul routes and access point’s
90-days after NTP1 and submit to IFA for approval in its good faith discretion. The access and
mobility plan shall depict how deliveries and hauling to and from the East End Crossing shall be
performed via haul routes as permitted by IFA and the entity owning the haul route. Movement
of materials from one location to another within the Project ROW shall be confined to the Project
ROW (except over the proposed Tunnel locations on the Drumanard Property) and performed
via haul routes, as permitted by IFA and the entity owning the haul route.

Table 12—-1 describes the privately owned roads in the vicinity of the East End Crossing.

Table 12-1 Private Roads

Road Description
Kentucky
Hoskins Beach Road Intersects River Road, south of Harrods Creek
Marina Drive Intersects US 42, north of KY 841
Transylvania Beach Road Parallel to Ohio River
Mayfair Avenue* Intersects River Road, north of proposed KY 841
Concourse Road Mayfair turns into Concourse
Indiana
Patrol Road Along boundary of old Ammo Depot
Salem Road Between New Chapel Road and 3" Street
*A section of Mayfair Avenue may be public.

Construction vehicles used by Developer shall comply with any and all load restrictions and
vehicle delineation requirements when used on roads open to the public.

Construction equipment shall always be stored in locations that do not pose a safety risk to the
traveling public. Construction equipment shall be stored either behind barriers or outside of the
clear zone. Construction equipment shall be stored outside of sidewalks and bike lanes/paths
that are open to traffic.

Construction traffic will be allowed to cross roadways that intersect with the mainline alignment
as long as the crossing is maintained within the Project ROW. With IFA approval, proper
flagging procedures and, as applicable, temporary traffic signals can be used to facilitate
construction traffic crossing local roadways. At-grade roadway crossings shall not be allowed
during the times identified in Table 12-2 unless prior written approval is granted by IFA.

Table 12-2 Construction Traffic Roadway Crossing Restrictions

Roadway Day of the Week Prohibited Crossing Times

Wolf Pen Branch Road | Monday - Friday 5:00 a.m. - 9:00 a.m.
3:00 p.m. - 9:00 p.m.
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Roadway Day of the Week Prohibited Crossing Times
U.S. 42 All Cross at the signalized intersections or
at locations as approved by the Engineer
except Monday-Friday
5:00 a.m. - 9:00 a.m.
3:00 p.m. - 9:00 p.m.

River Road Monday - Friday 5:00 a.m. - 9:00 a.m.
3:00 p.m. - 9:00 p.m.
Brookhollow Way Monday - Friday 5:00 a.m. - 9:00 a.m.

3:00 p.m. - 9:00 p.m.
Utica Sellersburg Road | Monday - Friday 7:00 a.m. - 9:00 a.m.
3:00 p.m. - 7:00 p.m.

12.4.4 Detour Routes

Developer shall maintain detour routes in a condition that is reasonably smooth and free from
holes, ruts, ridges, bumps, dust, and standing water. Once the detour is removed and traffic is
returned to its normal pattern, the detour route shall be restored to a condition that is equivalent
or better than the condition which existed before its use for this purpose. All required pavement
markings shall meet IMUTCD standards and local requirements.

12.4.5 Improvements to Existing Roadway Network

Developer shall videotape haul routes before construction operations. Developer shall maintain
these routes in a condition that is reasonably smooth and free from holes, ruts, ridges, bumps,
dust, and standing water. Once the haul route is removed and traffic returned to its normal
pattern, or construction operations are completed, the route shall be restored to a condition that
is equivalent or better than the condition which existed before its use for this purpose.
Developer shall include in the MOT Plans a schedule for restoring any damaged route to its
preconstruction condition. All required pavement markings shall meet IMUTCD standards and
applicable Laws and requirements.

12.4.6 Maintenance-of-Traffic Manager

Developer shall identify an MOT Manager to perform the following:

Coordinate MOT activities with IFA
Implement traffic management strategies

e Provide an MOT report to IFA with each change in traffic phasing, including expected
gueue lengths/delays, a summary of expected operations, and MOT durations

e Be continuously available during construction until Final Acceptance of the East End
Crossing and the elimination of all temporary traffic control

e Supervise the activities of the CWTS.
12.4.7 Restrictions

Developer shall refer to the Department’'s Recurring Special Provision 108-C-585 regarding
working restrictions during holiday periods, except as modified herewith. Developer will be

INDIANA FINANCE AUTHORITY 182 JULY 31, 2012
THE EAST END CROSSING PUBLIC-PRIVATE AGREEMENT
ADDENDUM 7 — OCTOBER 19, 2012



Technical Provisions - Section 12
Maintenance of Traffic (MOT), Haul Routes, and Access During Construction

permitted to work during holiday periods, if desired, in accordance with road lane closure
restrictions as listed in Table 12-3; however, Developer shall be required to suspend work
associated with deliveries and off-site hauling operations during holiday periods. Developer shall
suspend deliveries and offsite hauling operations one day in advance to one day after the
Kentucky Derby and associated activities at Churchill Downs and the 2014 PGA Championship
at Valhalla Golf Club. Developer shall coordinate with KYTC regarding all restriction dates.

Construction operations using shoulder closures will be allowed (except holidays), provided any
resulting temporary drop-off conditions and signing requirements shall be addressed in the
TMP.

Roadways within a blast zone may be closed during off-peak traffic hours for a maximum of 20
minutes at a time during blasting operations to execute the blast and perform any cleanup
necessary to reopen the road for traffic for both directions of travel. Failure to open the roadway
shall be subject to Noncompliance points in accordance with Exhibit 12, Attachment 1 of the
PPA. Following any incident where the debris cannot be cleared within the 20-minute
requirement, Developer shall present to the Project Manager for approval the proposed
methods for controlling the blast and cleanup such that the 20-minute limit can be met before
the next blast. After a blast requiring closure and cleanup, the through traffic delayed by the
closure shall be allowed to clear before the next closure.

12.4.8 Freeway/Ramp/Roadway Closures and Restrictions

Table 12-3 summarizes the allowable closures and restrictions for the roadways in the East End
Crossing area.

Table 12-3 Permitted Roadway Closure and Restricted Access Provisions

Facility Allowable Notes
Closures/Restrictions

KY 841 Maintain one lane in each
direction from I-71 to U.S. 42.

U.S. 42 No lane restrictions allowed.

Wolf Pen Branch Road | Maintain one lane of traffic in Wolf Pen Branch Road shall be
each direction (two-way, one-lane | open to unrestricted traffic within
traffic at a minimum with a six months of beginning of
temporary signal at the bridge construction on Wolf Pen Branch
replacement location). Road Bridge.

Olde Creek Way Coordinate access with affected

property owners and
homeowners association.

Shadow Wood Lane Close from Shadow Wood Ct. to
Shadow Wood Drive.

River Road No lane restrictions allowed. Intermittent 20-minute off-peak
closures allowed for overhead
bridge work.

Hoskins Beach Road Close within Project ROW.

Transylvania Avenue Maintain one lane of traffic in Intermittent 20-minute off-peak

each direction. closures allowed for overhead
bridge work.
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Facility

Allowable
Closures/Restrictions

Notes

Transylvania Beach
Road/Upper River
Road

Maintain one lane of traffic in
each direction.

Intermittent 20-minute off-peak
closures allowed for overhead
bridge work.

Utica Charlestown
Road

Maintain one lane of traffic in
each direction at all times.

Intermittent 20-minute off-peak
closures allowed for overhead
bridge work.

Salem Road

Maintain one lane of traffic in
each direction at all times.

Developer shall also coordinate
Work with contractor building
this road and bridge.

Wood Creek Way

Close within Project ROW.

Brookhollow Way

Maintain one lane of traffic in
each direction.

Intermittent 20-minute off-peak
closures allowed for overhead
bridge work. Brookview Drive
access shall be provided at all
times.

Springbrook Drive

Close within Project ROW.

Utica Sellersburg Road

Close during construction of
overpass

Utica Sellersburg Road shall be
open to unrestricted traffic within
six months of beginning of
construction on the Utica
Sellersburg Road Bridge.

Port Road/New Chapel
Road

Maintain one lane of traffic in
each direction.

Maintain access to SR 62 via a
temporary signal.

SR 265

Maintain one lane of traffic in
each direction.

Maintain continuity with Port
Road/New Chapel Road.

Railroad Crossing

Maintain Railroad traffic at all
times.

Coordinate with MG Railroad
Co. to provide flagging services.

SR 265/SR 62/Port Rd

Maintain one lane access.

Use of temporary signal

Interchange Ramps acceptable.
EB SR 265 to SR 62 Maintain one lane access. Use of temporary signal
acceptable.

SR 62

Maintain one lane of traffic in
each direction

Additional restrictions to reduce to a single lane on local roads shall be included in the TMP.
Traffic may be restricted to a single lane with the use of the appropriate signs and flagmen on all
other local roadways within the Project Limits, and for the local roads in the table above as
approved in the TMP, during the working hours of 9:00 a.m. to 3:00 p.m., Monday through
Friday, and during daylight hours on Saturday and Sunday. Requirements as called out in
Section 12.3.4 shall apply to flagging operations.
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12.4.9 Notification and Coordination

The MOT Manager shall notify IFA at least 14 days before the start of any construction activities
that would affect traffic operations, including but not limited to the placement or relocation of
work zone signs.

Throughout the duration of the Construction Work, the MOT Manager shall notify IFA and the
others listed in the TMP and this Section 12 in writing of all traffic restrictions and upcoming
MOT changes. Developer shall ensure the written notification is submitted in accordance with
Table 12-3. This notification shall be received by IFA before the physical setup of any applicable
signs or message boards.

Information shall include but is not limited to all construction activities that impact or interfere
with traffic and shall list the specific location, type of work, road status, date and time of
restriction, duration of restriction, number of lanes maintained, detour routes if applicable, and
any other information requested by IFA. A summary of the natification time and requirements for
closures and restrictions is provided in Table 12-4.

Table 12-4 Road and Lane Restriction Notification Requirements

Item Duration of Closure Notification Time Frame
Ramp and Road >+2 weeks 14 business days before closure
Closures >12 hours and < 2 weeks 7 business days before closure
<12 hours 2 business days before closure
Lane >=2 weeks 7 business days before closure
Closure/Restrictions <2 weeks 2 business days before closure

Any unforeseen conditions not specified in the MOT Plans or TTCPs requiring traffic restrictions
shall also be reported to IFA using the above table.

A pre-MOT meeting between IFA and Developer shall be held (minimum of 10 Business Days)
before beginning Construction Work or executing any change of MOT staging. This meeting
shall include IFA and any Developer subconsultants involved with temporary traffic control.

Developer shall prepare a point of contact list that identifies current contact information for Key
Personnel to include but not be limited to the following agencies affected by the East End
Crossing: local fire/police departments, local school districts, mass transit agencies, state or
community colleges, and 911 dispatch centers.

12.5 Deliverables

Developer shall for prepare and maintain a TMP in accordance with the IDM and as specified in
these Technical Provisions. The initial draft is due upon submission of the Stage 1 Design
Documents and it shall be updated on an as needed basis through Final Acceptance. The final
TMP shall be submitted to the IFA for approval 90 days before anticipated commencement of
Construction Work.
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12.5.1 Release-For-Construction Documents

The TTCP consists of the East End Crossing-specific MOT Plans, MOT Special Provisions,
standard drawings, and standard specifications and the requirements in Section 12.3.2. These
documents define how Developer is to phase construction and detail all the required elements
of the physical work zone. The TTCP for this East End Crossing includes queuing/delay
analysis. Upon completion of queuing/delay analysis, MOT Plans and MOT Special Provisions
shall be developed and included with the Released-for-Construction Design Documents. The
MOT Plans shall include all major traffic shifts, lane closures, use of temporary roadways,
temporary traffic signal, and access modifications to businesses and residences. The
anticipated duration of each phase shall also be noted on the plan.

The MOT Plans shall contain the following components for each phase of construction:

1. Plans at an appropriate scale to facilitate IFA review, showing the following:

c o

o o

The work area

Begin/end tapers

Work in vicinity of entrance ramps

Temporary pavements and, as applicable, structures
Locations of signs (existing, proposed, covered, and modified)

Roadway plan sheets showing all in-place traffic control devices that need to be
retained, relocated, or removed an all temporary traffic control devices that need to
be installed, retained, relocated, or removed for each phase of construction

Provisions for using temporary guardrail, temporary concrete barrier wall, or
attenuators to protect the traveling public and to provide security of the East End
Crossing site

Location of signs (existing, proposed, covered, and modified)

Type and location of all pavement markings (temporary and permanent) to be
installed, removed, or renewed for each phase and location of the final pavement
markings

Plan insert sheets, including ingress/egress locations for Developer-Related Entities
Plan notes

References to applicable Project Standards

2. Plans at an appropriate scale, showing the following:

a. Detailed detour Plans, incorporating detour routes and alternatives specified in
Section 12.4.4
b. Portable changeable message signs and advance notification signing locations
c. Temporary signal Plans for each phase of construction that involves a change to the
signal. Temporary signal Plans shall include signal timing and phasing
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d. Typical sections showing lane widths, pavement markings, channelizing devices,
temporary concrete barrier (TCB), limiting stations, work area, drop-offs, etc.

e. Sign details for proposed signs and overlays/modifications of existing signs

f. Haul routes

g. Plan showing any detour routes or closures within or adjacent to historic sites and
districts
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13 GEOTECHNICAL

13.1 General

Geotechnical data reports, which contain the preliminary geotechnical data obtained by IFA for
this Work, are included as Reference Information Documents. Data reports generated from the
preliminary studies conducted for IFA are provided to Developer for evaluation of the subsurface
conditions along the alignment and for the various design elements.

Developer may use existing boring data and test results contained in the Reference Information
Documents to satisfy the geotechnical requirements as appropriate.

The Developer 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 that may affect its detailed design, construction methods, and equipment.

Developer shall conduct sufficient research and additional investigation as necessary to verify
and, as applicable, supplement the available information such that it is sufficient, reliable, and
accurate to design and construct the Work.

As required, Developer shall conduct supplemental subsurface explorations, testing, and
analyses for all geotechnical components of the East End Crossing in accordance with all
applicable criteria and Project Standards cited herein and in accordance with this Technical
Provision. Relief events related to subsurface conditions are defined in PPA Exhibit 1.
Geotechnical reporting shall be conducted in accordance with Chapter 18 of the IDM.
Geotechnical investigation and design shall be conducted in accordance with the Project
Standards. Developer shall conduct geotechnical Work and reporting in accordance with
Chapter 18 of the IDM, with the exception that the Office of Geotechnical Services will not
prepare the geotechnical evaluation report summary, as described in IDM 18-1.05. Developer
shall be solely responsible for conducting additional required geotechnical investigations and
preparing all geotechnical reports and recommendations.

A geotechnical baseline report (GBR) has been prepared only for the Tunnel section of the East
End Crossing (see Attachment 16-1). The GBR defines the geotechnical conditions and risks,
and together with the Technical Provisions and PPA, establishes the responsibilities of
Developer related to the use of the geotechnical information for the purposes of designing and
constructing the Tunnel. Developer shall refer to the GBR and Section 16 for all geotechnical
information related to the Tunnel. The Tunnel in this regard shall include only the excavated
area of the Tunnel between and including the portals on either end.

13.2 Standards and References

Design and construct the geotechnical Work in accordance with the applicable requirements of
the PPA Documents, including Project Standards and this Section 13; Governmental Approvals;
and applicable Laws.
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13.3 Design Requirements

13.3.1 Geotechnical Subsurface Exploration
13.3.1.1 Preliminary Subsurface Data

A GBR is provided only for the Tunnel segment of the East End Crossing. Unless noted
otherwise, this Section 13 applies only to the non-Tunnel portion of the East End Crossing.

Preliminary subsurface investigations have been completed to provide site characterization for
the non-Tunnel portion of the East End Crossing. They are included with the RID and are titled
as follows:

e Stantec Consulting Services, Inc., Report of Geotechnical Investigation, East End
Kentucky Approach Structure, Ohio River Bridges Project, Section 4, Item No. 5-731.00,
Jefferson County, Kentucky, S-128-2011, January 10, 2012. (RID Index name GE-4.10
Section 4 - Kentucky Approach Structure to ORB Approved Geotechnical Report.pdf)

e CTL Engineering, Inc., Geotechnical Investigation — Data Report, Des. No. 0201297,
New Expressway on SR265, Clark County, Indiana, January 3, 2012. (RID Index name
GE-6.01 Section 6 Geotech)

e K.S. Ware and Associates, L.L.C., Report of Geotechnical Exploration, Roadway Report,
Wolf Pen Branch Road, LSIORBP — Section 4 — KY 841, Louisville, Jefferson County,
Kentucky, August 14, 2009. (RID Index name GE-4.02 Section 4 Geotech 2009)

e K.S. Ware and Assaciates, L.L.C., Report of Geotechnical Exploration, Bridge Structure
Report, New Wolf Pen Branch Road Bridge and Temporary Diversion Bridge, LSIORBP
— Section 4 — KY 841, Louisville, Jefferson County, Kentucky, July 23, 2009. (RID Index
name GE-4.01 Str 3 Wolf Pen Branch Geotech)

e Fuller, Mossbarger, Scott, & May Engineers, Inc., Report of Geotechnical Exploration,
Ohio River Bridges Project, East End Approach — Section 4, Roadway Portion, Item No.
5-118.11, Jefferson County, Kentucky, June 10, 2008. (RID Index name GE-4.03
Section 4 Geotech 2008)

e PB Americas, Inc. and FMSM Engineers, Inc., Geotechnical Engineering Report, Section
5 — East End Bridge over Ohio River, Ohio River Bridges Project, Item No. 5-118.00,
Jefferson County, Kentucky, May 12, 2008. (RID Index name GE-5.01 Section 5
Geotech)

The preliminary subsurface investigations consist of standard penetration test (SPT) borings
with rock coring, seismic refraction testing, electrical resistivity testing, in-situ testing, laboratory
testing, and groundwater monitoring wells.

13.3.1.2 Developer’s Subsurface Exploration

Should Developer determine that additional geotechnical data is necessary to complete the
Work, a subsurface exploration and testing program shall be implemented. The supplemental
investigation shall include all field and laboratory testing necessary to establish the geotechnical
conditions and to perform all geotechnical and foundation design and analyses.

The program, herein designated as Developer's subsurface exploration program, shall be
developed and implemented to supplement the data provided by IFA and to obtain the data as
required to meet Project Standards and Developer's design approach and construction
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methods. Developer’s subsurface exploration program, including the location, number, depth,
type of boreholes, field-testing and sampling, and laboratory testing shall conform to the Project
Standards. The details of Developer’s subsurface exploration program to be used for Design
Work shall be submitted to IFA for review and comment. The rationale for the development of
the exploration programs, data interpretation, and parameter selection, together with
descriptions of the methods of analyses, shall be clearly presented. IFA review and comment on
the geotechnical planning reports will indicate only that it conforms to the minimum
requirements of the Project Standards. Developer shall maintain full responsibility to ensure that
the subsurface exploration program is sufficient to design and construct the Work.

In addition to the techniques described in the AASHTO Manual on Subsurface Investigations,
Developer’s geotechnical engineer may include the Ko blade, Prebored 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 for the design of the East End Crossing. Ko
testing shall be in accordance with the manufacturers’ recommended procedures and shall be
submitted to IFA as part of the subsurface exploration program.

IFA will review and comment on Developer's subsurface exploration program prior to its
implementation. Developer shall perform its subsurface exploration program to establish all
geotechnical parameters and subsurface conditions required for Design Work and Construction
Work. In areas of erratic subsurface conditions and where stratification indicates possible deep
stability or settlement problems, borings shall extend into rock, and into a hard or dense soill
stratum, and, as applicable, additional test holes shall be constructed.

Developer shall provide the results of the studies in the geotechnical planning reports to IFA.

The minimum requirements for layout and the depth of exploration points for structures shall be
in accordance with AASHTO Load and Resistance Factor Design (LRFD) Specifications,
Section 10, Table 10.4.2-1, which is incorporated in Table 13-1 for reference only. The
requirements specified in AASHTO LRFD Table 10.4.2-1 shall be regarded as minimum. In
accordance with the AASHTO Manual on Subsurface Investigations, Developer shall conduct
additional investigations if the geologic conditions warrant. The Department geotechnical
manual shall hold precedence in areas where it stipulates greater and, as applicable, additional
requirements.

Table 13-1 Minimum Requirements for Exploration Points and
Depth of Exploration for Structures

Application | Minimum Number of Exploration Minimum Depth of Exploration
Points and Location of
Exploration Points

Retaining A minimum of one exploration point | Investigate to a depth below bottom of
Walls for each retaining wall. For retaining |wall at least to a depth where stress
walls more than 100 feet in length, |increase due to estimated foundation
exploration points spaced every load is less than 10 percent of the
100 to 200 feet with locations existing effective overburden stress at

alternating from in front of the wall |that depth and between one and two

to behind the wall. For anchored times the wall height. Exploration depth
walls, additional exploration points |shall be great enough to fully penetrate
in the anchorage zone spaced at soft highly compressible soils, e.g., peat,
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Application | Minimum Number of Exploration Minimum Depth of Exploration
Points and Location of
Exploration Points
100 to 200 feet. For soil-nailed organic silt, or soft fine-grained soils, into
walls, additional exploration points |competent material of suitable bearing
at a distance of 1.0 to 1.5 times the |capacity, e.g., stiff to hard cohesive soil,
height of the wall behind the wall compact dense cohesionless sail, or
spaced at 100 to 200 feet. bedrock.
Wing Walls A minimum of one (1) boring shall |Same as retaining walls.
be performed for each wing wall.
For wing walls in excess of 75 feet
in length, refer to Retaining Walls,
above.
Noise Walls/ |A minimum of one (1) boring shall |Same as retaining walls.
Concrete be performed for each noise and
Walls concrete wall. For noise and
concrete walls in excess of 75 feet
in length, see Retaining Walls,
above.
Shallow For substructure, e.g., piers or Depth of exploration shall be:
Foundations |abutments, widths less than or Great enough to fully penetrate
equal to 100 feet, a minimum of one | unsuitable foundation soils, e.g., peat,
exploration point per substructure. |organic silt, or soft fine-grained soils, into
For substructure widths greater competent material of suitable bearing
than 100 feet, a minimum of two resistance, e.g., stiff to hard cohesive
exploration points per substructure. |soil or compact to dense cohesionless
Additional exploration points shall  |soil or bedrock.
be provided if erratic subsurface At least to a depth where stress increase
conditions are encountered. due to estimated foundation load is less
than 10 percent of the existing effective
overburden stress at that depth.
If bedrock is encountered before the
depth required by the second criterion
above is achieved, exploration depth
shall be great enough to penetrate a
minimum of 10 feet into the bedrock, but
rock exploration shall be sufficient to
characterize compressibility of infill
material of near-horizontal to horizontal
discontinuities.
Note that for highly variable bedrock
conditions, or in areas where very large
boulders are likely, more than 10 feet of
rock core may be required to verify that
adequate quality bedrock is present.
Deep For substructure, e.g., bridge piers |In soil, depth of exploration shall extend
Foundations |or abutments, widths less than or | below the anticipated pile or shatft tip
equal to 100 feet, a minimum of one | elevation a minimum of 20 feet, or a
exploration point per substructure. | minimum of two times the maximum pile
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Application

Minimum Number of Exploration
Points and Location of
Exploration Points

Minimum Depth of Exploration

For substructure widths greater
than 100 feet, a minimum of two
exploration points per substructure.
Additional exploration points shall
be provided if erratic subsurface
conditions are encountered,
especially for the case of shafts
socketed into bedrock.

group dimension, whichever is deeper.
All borings shall extend through
unsuitable strata such as unconsolidated
fill, peat, highly organic materials, soft
fine-grained soils, and loose coarse-
grained soils to reach hard or dense
materials.

For piles bearing on rock, a minimum of
10 feet of rock core shall be obtained at
each exploration point location to verify
that the boring has not terminated on a
boulder.

For shafts supported on or extending
into rock, a minimum of 10 feet of rock
core, or a length of rock core equal to at
least three times the shaft diameter for
isolated shafts or two times the
maximum shaft group dimension,
whichever is greater, shall be extended
below the anticipated shatft tip elevation
to determine the physical characteristics
of rock within the zone of foundation
influence.

Note that for highly variable bedrock
conditions, or in areas where very large
boulders are likely, more than 10 feet of
rock core may be required to verify that
adequate quality bedrock is present.

Roadway The spacing between borings along | Where minor cuts are anticipated, 10
Subgrade and |the roadway alignment shall not feet below proposed subgrade elevation
Pavement exceed 200 to 500 feet. The minimum, or 10-foot minimum from
Design selected spacing and location shall |existing ground surface where minor fills
depend on the geologic complexity |are anticipated.
and subsurface variability.
Roadway The spacing between borings along | Extend borings a minimum depth equal
Embankments | the roadway alignment shall not to twice the embankment height, or to a

exceed 300 feet. The selected
spacing and location shall depend
on the geologic complexity and
subsurface variability.

depth where stress increase due to
estimated embankment load is less than
10 percent of the existing effective
overburden stress at that depth, unless a
hard stratum is encountered above this
depth. Where soft strata are
encountered that may present stability or
settlement concerns, the borings shall
extend to hard material. Embankments
over soft ground shall include deeper
and, as applicable, additional borings to
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inch-Diameter
or Greater or

culvert. Additional borings shall be
provided for long culverts or in

Application | Minimum Number of Exploration Minimum Depth of Exploration
Points and Location of
Exploration Points
determine the limits of soft deposits.
Roadway The spacing shall be the same as | Borings shall extend a minimum of 10
Cuts for roadway embankments or as feet below the anticipated depth of the
needed based on the geologic cut at the ditch line. Boring depths shall
complexity. A minimum of one be increased in locations where base
boring shall be performed for each |stability is a concern due to the presence
cut slope. At critical locations and | of soft soils, or in locations where the
where high cuts, provide a base of the cut is below groundwater
minimum of three borings in the level to determine the depth of the
transverse direction to model the underlying pervious strata. For deeper
existing geological conditions for cuts, additional soil borings may be
stability analyses. needed to develop a lateral profile.
Culverts 36- | A minimum of one boring at each Borings shall extend a minimum of 15

feet below the bottom of the culvert or
until 5 feet of firm, competent material is

Mast Lighting

Luminaires and Traffic Signals. As
a minimum, one boring shall be
made at each defined location.

Where areas of erratic subsurface encountered, whichever is deeper.
Problematic  |conditions.

Soils Exist

High-Mast Per AASHTO Standard Borings shall extend a minimum of 40
Highway Specifications for Structural feet into suitable soil or 10 feet into
Signs, High Supports for Highway Signs, competent bedrock. Borings may be

extended deeper for structures where
high torsional loads are expected. Other
criteria are the same as for deep
foundations.

applicable.

Note: Any foundation boring used shall be within 25 feet of the substructure unit to be

Among the requirements for the subsurface investigation and laboratory testing to be performed
for the East End Crossing are the following:

1. Supervision and Inspection — All geophysical investigations shall be planned and
performed under the direct supervision of a geophysicist with a minimum of 10 years’
experience. All boring and in-situ testing inspection shall be performed by field
inspectors who have passed the NHI Subsurface Investigation Qualification Course
(#132079) and (a) are a degreed engineer or geologist or (b) have a minimum of two (2)
years of field experience in the inspection and reporting of field sampling and testing of
similar size and content. All field investigations and laboratory testing shall be performed
under the direct supervision of a Registered Professional Engineer, with a minimum of
five (5) years of experience in the performance and supervision of geotechnical
engineering projects.

2. Location and Ground Surface Elevation — Developer shall determine the coordinate
location, station, and offset from the mainline and ground surface elevation for each
boring and other test probes and show the information on the individual boring logs.
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3. Soil classification shall be performed in accordance with the AASHTO classification
system.

4. Final boring and rock core logs shall be prepared and presented using gINT software as
supplied by Bentley Systems Inc. IFA will provide the electronic template for the latest
version of gINT.

5. The soils and rock samples obtained by Developer for the supplemental subsurface
investigation are the property of IFA. Developer shall deliver all samples to a location to
be coordinated with IFA.

6. Boreholes shall be covered with bags of sand or metal plates and topped with orange
cones for 24 hours until obtaining the 24-hour water reading. After the reading is taken,
abandoned borehole shall be sealed with bentonite pellets or grout from the bottom of
the hole to the ground surface. Unless otherwise directed by IFA, soils that cave in
during the 24-hour waiting period do not need to be removed. Spoils shall be evenly
distributed to the surrounding area.

13.3.1.3 Laboratory Testing

After collecting soil and rock samples, laboratory tests shall be performed to quantify material
properties and verify design assumptions. Sufficient testing shall be performed so that
Developer is satisfied that the test results are representative of in-situ conditions. All standard
soil and rock sample laboratory testing shall be performed in accordance with the appropriate
AASHTO Test Designation. All laboratory testing shall be performed by laboratories with
AASHTO Materials Reference Laboratory certification for each specific test performed.

13.3.1.4  Geotechnical Planning Reports

Developer shall prepare geotechnical planning reports for individual East End Crossing
elements or groups of project elements based upon the D&C Work priority and, as applicable,
sequence of construction and submit to IFA for IFA approval. These geotechnical planning
reports shall be submitted a maximum of 60 days after NTP1. The geotechnical planning reports
shall include a detailed method statement describing the general philosophy and methods of
investigation, preliminary design and analysis, and the selection of the anticipated means of
construction for the included project elements. The method statement shall indicate how
material and design details are chosen to match selected construction methods and
construction details and the soil, rock, and groundwater environment for the site.

For each geotechnical planning report, Developer shall include the following technical
information, as a minimum:

1. Description of geology and various ground types to be encountered along the alignment.

2. A description of the geotechnical information that was collected and analyzed in
developing Developer’s geotechnical planning report.

3. 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.
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4. A narrative describing the interpretation of the pertinent geotechnical data used as a
basis for preliminary selection, design, and installation of the proposed foundation
elements.

5. A description of the planned supplemental subsurface investigation.

6. Define the investigation, engineering, and design approach that will be followed in order
to develop the most technically and environmentally acceptable and durable
foundations, cut-and-fill slopes, retaining structures, pavements, stormwater
management facilities, and geotechnical designs for the elements included in the
geotechnical planning report.

13.3.2 Geotechnical Design
13.3.2.1  Design of Bridge Foundations

The criteria set forth herein shall pertain to the geotechnical and foundation design and shall
conform to AASHTO LRFD Bridge Design Specifications.

A deep foundation shall be used where a shallow foundation cannot be designed to carry the
applied loads or displacements. Deep foundations shall also be used where scour, erosion, or
unacceptable settlement might occur.

Refer to Sections 14 and 15 for design scour depths, scour analyses requirements, material
requirements, and the structural design requirements of foundation elements.

13.3.2.2 Shallow Foundations

Shallow foundations shall include spread footings for isolated columns, combined footings for
supporting the load from more than one structural unit, strip footings, and mats or raft
foundations beneath an entire structure area.

Shallow foundations may be used where there is a suitable bearing stratum near the surface
and where there are no highly compressible layers or soils susceptible to collapse or expansion
below. Shallow foundations shall not be placed in the reinforced portion of mechanically
stabilized earth (MSE) abutments. Foundation design shall accommodate potentially detrimental
substances in soil or groundwater, including but not limited to chlorides and sulfates.

The effects of adjacent foundations, variable groundwater conditions, and surcharge loads shall
be accommodated when evaluating foundation settlements and bearing capacity.

13.3.2.2.1 Bearing Capacity

Shallow foundations shall be analyzed for bearing capacity to confirm that the underlying soll
can resist the footing loads without bearing capacity failure.

13.3.2.2.2 Settlement

Analyses shall be conducted to estimate the total and differential soil settlement induced by the
foundation loads. Immediate settlements for granular soils and immediate, primary, and
secondary consolidation settlements for cohesive soils shall be accommodated. Shallow
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foundations shall be designed to keep estimated settlements within the serviceability limits of
the structure.

13.3.2.2.3 External Stability

Shallow foundations shall be analyzed and constructed for external stability. External stability
analyses shall include analysis of overturning, sliding, eccentricity, and global failures. Shallow
foundations shall be designed such that the resultant load falls within the middle third of the
foundation.

13.3.2.3 Deep Foundations

Deep foundations may include steel driven piles, steel drilled piles, or drilled shafts. Timber
piles, precast prestressed concrete piles, auger cast in place, rammed aggregate piers, screw
piles, or existing foundations shall not be considered for use on the East End Crossing. When
designing deep foundations, design and construction shall include accommodations to minimize
the level of construction noise and the radius of influence from construction vibrations.

Drilled shafts shall be designed and constructed in accordance with INDOT Geotechnical
Design Manual Chapter 408, as supplemented by AASHTO LRFD. The LRFD design code does
not specify minimum drilled shaft spacing. As specified in LRFD, the Designer shall account for
interaction effects between adjacent drilled shafts spaced closer than 4.0 diameters. This shall
include both design and construction effects. INDOT Design Manual Chapter 408 further
stipulates that minimum spacing for driven piles founded in shale have a minimum spacing of
6.0 diameters. Piles shall be designed to account for all static and cyclic loads, including load
reversals, and shall include an appropriate reduction factor to the ultimate capacity of the pile or
pile group to account for load reversal.

13.3.2.3.1 Axial Capacity

Deep foundations shall be analyzed for axial capacity. The axial capacity shall be verified by
field tests, which may include static, statnamic, and dynamic load tests, as appropriate for the
foundation type and soil conditions.

13.3.2.3.2 Group Spacing and Performance

The design of deep foundations shall consider material properties of the penetrated strata, type
of foundation, and group effects due to the spacing of foundation elements.

13.3.2.3.3 Settlement

The design of deep foundations shall accommodate the total and differential settlement caused
by the structure loads. The settlement of individual deep foundation elements and of pile groups
shall be estimated. The foundation shall be designed and constructed to keep the settlement
within the serviceability limits of the structure.

13.3.2.3.4 Downdrag (Negative Skin Friction)

The design of deep foundations shall accommodate the effect of negative skin friction from
existing ongoing ground settlement, construction dewatering, variable groundwater conditions,
the placement of fill or embankments, or pile installation. Downdrag loads shall be determined
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by accounting for the load transfer distribution along the deep foundation element as well as the
group layout.

To reduce downdrag forces, corrugated metal sleeves or bituminous coatings may be used.
Friction-reducing rings welded on steel pipe piles to reduce downdrag shall not be used.

13.3.2.3.5 Lateral Load Capacity

Deep foundations shall be designed to adequately resist the lateral loads transferred to them
from the structure without exceeding the allowable deformation of the structure or overstressing
the foundation elements. Refer to Section 14 for allowable lateral deformations. The lateral load
resistance of the individual and group of deep foundation elements shall be analyzed and
included in the design. The analysis shall accommodate non-linear soil pressure-displacement
relationships, soil/structure interaction, group action, groundwater, and cyclic and static and
dynamic load conditions. The deep foundation performance evaluation shall include the
determination of vertical and horizontal movements, rotation, axial load, shear, and bending
moment for the foundation elements and the bending stresses in the batter piles due to the
weight of settling soils. Equivalent points of fixity shall be determined using the equivalent
stiffness method accounting for the soil-structure p-y stiffness and the equivalent fixed end
method.

13.3.2.4 Design of Retaining Walls and Retaining Wall Foundations in Fill

Refer to Section 14 for design criteria of retaining walls. MSE retaining walls shall have a
minimum design life of 75 years or 100 years if part of a bridge abutment.

13.3.2.4.1 Vertical Loads

The loads used in the design of permanent Work shall be in accordance with the requirements
of the relevant Project Standards, except where herein modified or augmented.

13.3.2.4.2 Lateral Earth Pressure

The design of the retaining structures shall be based on the maximum lateral pressures that will
develop behind the structures.

Loads due to soils or backfill shall be derived using the maximum values of the saturated
densities. Only where it can be clearly demonstrated that the fill is well drained, and will remain
well drained in the future, shall any reduction in the degree of saturation may be allowed. The
submerged densities shall be used for soil unless the location is above the standing water table.

Hydrostatic pressure induced by the groundwater table, when present, shall be included in the
lateral pressures. Additional hydrostatic pressures and variations in groundwater conditions due
to drainage, flooding, and rapid drawdown conditions shall be accommodated in the design of
retaining structures.

13.3.2.4.3 Shallow Foundations

Shallow foundations for retaining walls shall be designed to maintain wall settlements (total and
differential) within the service limits of the structure. For MSE walls, shallow foundations shall be
designed to maintain wall settlements (total and differential) within the applicable tolerances
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specified in FHWA Design and Construction of Mechanically Stabilized Earth Walls and
Reinforced Soil Slopes.

13.3.2.4.4 External and Internal Stability

The external and internal stability shall be in accordance with the requirements of the relevant
Project Standards.

13.3.2.45 Deep Foundations

Deep foundations for retaining walls shall be designed in accordance with Section 13.3.2.3.

13.3.2.5 Design of Top-Down Retaining Walls (Walls in Cut)

Top-down retaining walls shall include steel sheet-piling, tangent or secant pile systems, soldier
pile and lagging, soil nails, slurry walls, and ground anchored wall systems. Refer to Section 5.3
for aesthetic surface finishing requirements.

For requirements related to loading, stability, and drainage, refer to Section 13.3.2.4.

Where soil nail, tie-backs, or ground anchors are required for the resistance of lateral loads, the
elements shall be designed in accordance with either FHWA Geotechnical Engineering Circular
No. 7: Soil Nail Walls or Geotechnical Engineering Circular No. 4: Ground Anchors and
Anchored Systems.

13.3.2.6 Design of Fill Embankments

13.3.2.6.1 Slope Stability

The analyses, design, and construction of soil and rock embankment side slopes shall
accommodate the effects of deterioration and loss of soil resistance due to local climatic and
construction conditions, and the natural tendencies of the geologic materials of which they are
constructed. All slopes shall be designed to minimize erosion by rainfall and runoff. Adequate
drainage and erosion control provisions shall be incorporated in the design and construction of
the embankments. Embankments in excess of 40 feet in height shall include a bench at least 15
feet in width and shall be graded to drain. Subsurface drainage shall be provided for all fill
slopes greater than 15 feet in height that do not have graded drainage at the top of the slope.
Subsurface drainage may also be required on all other slopes depending upon the analysis of
the slope design.

Slope stability analyses shall be conducted using a computer program accepted in the Project
Standards. Each embankment configuration and slope shall be analyzed for potential circular
and wedge type failures. The evaluation of global slope stability shall accommodate potential
seepage forces, water infiltration, surficial water runoff, and any weak deposits and seams that
are adversely impacted by water flow. The global stability analyses shall account for the use of
buttressing, placement of select material, or improvements to the foundation material of the
embankment, especially at the toe of slope near ponds, wetlands, streams, and other locations
of poor materials. A minimum safety factor of 1.25 shall be provided under static loads for
permanent embankment slopes for both global stability and surficial (shallow) stability analyses.
In addition to global and surficial stability analyses, Developer shall provide stability analyses for
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the rapid drawdown condition with a minimum factor of safety of 1.1 for all slopes where rapid
drawdown conditions may occur.

Developer shall coordinate landscape features to account for landscaping, revegetation, and, as
applicable, reforestation operations to address potential adverse impacts and reductions in the
factor of safety for fill embankment slopes for the as-built condition. At these locations,
Developer’s geotechnical engineer shall perform site-specific global stability studies for the
landscaping condition, which may require preemptive measures such as localized areas of
reinforcement and, as applicable, localized areas with buttressing at the toe of slope to maintain
the required factors of safety.

13.3.2.6.2 Settlement

Analyses shall be conducted to estimate the soil settlement induced by the embankment loads.
Immediate settlement in granular soils and both immediate and consolidation settlements in
cohesive soils shall be accommodated. Embankments shall be designed to keep estimated total
long-term settlements limited to 2 inches during a period of 50 years after the completion of the
pavement construction. For soft-ground situations, refer to Section 13.3.2.7.

13.3.2.7 Design of On-Site Soil Improvement

The use of soil improvement techniques to increase soil strength and reduce compressibility in
order to increase the safety factors for external and internal stability and reduce settlements to
the allowable range will be allowed in the design. Developer shall demonstrate the suitability of
the proposed method(s) for local conditions.

All soil improvement systems shall be designed using current practices and procedures. The
performance of all ground improvement techniques shall be verified with a preproduction field
testing program. The testing program shall be developed to demonstrate that the proposed
methods and design will provide sufficient ground improvement to satisfy the specified
performance requirements.

13.3.2.8 Alternative Embankment Materials

Alternative embankment materials for reducing load and settlement shall be considered for use
on the East End Crossing. Developer shall demonstrate that any alternative materials used are
designed in accordance with current practices and procedures, and comply with all
environmental compliance requirements set forth in the PPA Documents, Governmental
Approvals, and applicable Environmental Laws.

13.3.2.9 Design of Reinforced Steepened Slopes

Where reinforced steepened slopes are approved by IFA for reducing impacts to wetlands and,
as applicable, other natural resources, the design procedures and performance requirements
shall conform to the requirements of FHWA Design and Construction of Mechanically Stabilized
Earth Walls and Reinforced Soil Slopes. As discussed in the aforementioned requirements, no
specific AASHTO LRFD guidance on performance criteria is presently available for reinforced
soil slope (RSS) structures. Therefore, the design procedures and performance requirements
for RSS shall be as presented in the previous allowable stress design version of FHWA Design
and Construction of Mechanically Stabilized Earth Walls and Reinforced Soil Slopes. This shall
include adequate drainage provisions, slope protection, and erosion control provisions.
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13.3.2.10 Design of Permanent Cut Slopes

Geotechnical analyses of soil cut slopes shall be performed to assess soil slope stability along
new and existing roadway cuts. Potential circular and wedge type failure modes shall be
analyzed for each soil cut and each slope and orientation. A geotechnical analysis of cut slopes
shall be performed using an appropriate slope stability computer program. Permanent soil cut
slopes shall be no steeper than 2:1, with a minimum factor of safety of 1.5. Cut slopes in
rippable rock shall be no steeper than 1.5:1 and shall be serrated when between 1.5:1 and 2:1.
Cut slopes in rippable rock flatter than 2:1 shall not be serrated. Cut slopes in rock requiring
blasting for excavation shall be no steeper than 0.25:1. Cut slopes in rock requiring blasting for
excavation that are steeper than 1:1 shall be presplit, with lifts no greater than 20 feet. At
soil/rock interfaces or changes in slope ratio, benches with a minimum 5-foot width are required.
Cut slopes in excess of 40 feet in height shall include a bench at least 15 feet in width at
approximately half the rock-face height. The placement of a toe bench to contain rock fall
material shall be included where appropriate.

13.3.2.11 Design of Ground-Mounted Noise Barrier and Concrete Wall
Foundations

Foundations for ground-mounted noise barriers and concrete walls may be shallow or deep as
appropriate for the soil conditions. Refer to Section 13.3.2.3 for the design requirements of deep
foundations. Refer to Section 13.3.2.2 for the design requirements of shallow foundations.

13.3.2.12 Design of Foundations for Traffic, Intelligent Transportation System,
and Electronic Toll Collection Structures

Refer to Section 13.3.2.3 and AASHTO Standard Specifications for Structural Supports for
Highway Signs, Luminaires and Traffic Signals for design requirements for deep foundations for
sign structures, light poles, and all other ancillary intelligent transportation system (ITS) and
electronic toll collection (ETC) components, including but not limited to cameras, cabinets, and
traffic poles. Refer to Section 13.3.2.2 for the design requirements for shallow foundations.

13.3.2.13 Design of Foundations for Toll Gantries

Drilled shafts shall be constructed as foundations for the toll gantries. Refer to Section 13.3.2.3
for the design requirements of drilled shaft foundations. Coordinate with the Tolling Systems
Integrator for vibration limits for ETC components on the toll gantries.

13.3.2.14 Design of Subgrade for Pavements

The top of subgrade shall be identified by Developer on the pavement details. Any material
placed above the top of subgrade shall be considered part of the pavement structure. Any
material placed below or other Work below top of subgrade shall be considered a subgrade
improvement. Developer shall specify the design subgrade strength, planned subgrade
improvements, and as-needed subgrade improvements in the interim pavement report. The
same design subgrade strength value shall be used throughout the entire area of each roadway
element. In the case that a subgrade improvement is used throughout a significant portion of a
roadway element, it shall be shown in the pavement details. When the native soils are not
capable of providing the minimum design strength, a subgrade improvement strategy shall be
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included in the pavement design to reach the minimum strength requirement at the top of
subgrade.

Developer may propose to use a design Mr or k value greater than the minimum requirement
specified in Section 10. A design subgrade strength value used in the pavement design that is
greater than the minimum required shall be supported by Developer with historical performance
results and design documentation in the interim pavement report. The maximum allowable
design values for subgrade strengths at the top of subgrade are specified in Section 10
regardless of the subgrade improvement. This documentation shall be submitted with the Stage
1 Design Review submission.

Subgrade improvements and testing shall be conducted in accordance with Department
Standard Specification Section 207. Proof-rolling records and field notes shall be required to
confirm the minimum subgrade strength was achieved and shall be included in the final
pavement report. In the case that the top of subgrade does not pass test rolling, Developer shall
improve the failed area to a point that it meets or exceeds the test rolling requirements.
Additional test rolling of the failed area shall be performed after improvement to verify the test
rolling requirements have been met. Documentation shall be in accordance with Project
Standards and a copy provided to IFA for review and comment.

13.3.3 Interim Design Memoranda

Developer shall prepare an interim design memorandum for each individual East End Crossing
element or group of East End Crossing elements that is consistent with the geotechnical
planning reports. Interim Design Memoranda shall be prepared and provided to IFA for approval
with the Stage 1 Design Review submission. Each interim design memorandum shall be
submitted in accordance with the Project Standards and shall include the following, at a
minimum:

Description of the East End Crossing elements included in the memorandum
Locations of borings, rock coring, geophysical testing, and other in-situ testing
Field testing procedures

Final typed boring logs updated with laboratory testing results

Electronic copy of the gINT data of subsurface investigation data

Results of any in-situ testing and geophysical testing

A description of subsurface conditions, including groundwater, and subsurface profiles
Results of laboratory tests

Values assigned to soil parameters for design

Descriptions of pertinent geotechnical analyses and designs

Conclusions and recommendations for the specific East End Crossing elements
Construction considerations such as blasting and vibration monitoring
Instrumentation and monitoring requirements.

13.4 Construction

Developer shall be responsible for any and all damage (including but not limited to settlement
and vibrations) to property, structures, or utilities, both inside and outside of the Project ROW,
caused by the Work on the East End Crossing, and shall appropriately mitigate for these
damages, and repair any damage caused by, arising out of, or related to Developer’s Work.

INDIANA FINANCE AUTHORITY 202 JULY 31, 2012
THE EAST END CROSSING PUBLIC-PRIVATE AGREEMENT
ADDENDUM 7 — OCTOBER 19, 2012



Technical Provisions - Section 13
Geotechnical

13.4.1 Temporary Support of Excavation

Temporary support of excavation shall be designed in accordance with all applicable
Occupational Safety and Health Administration (OSHA) standards and AASHTO requirements.
Detailed design of all components shall be completed by Developer.

13.4.2 Utilities

Developer shall identify all new and existing Utilities crossing embankments, evaluate
settlement impacts on these lines, and evaluate the impacts of abandoned lines on settlements.

Developer shall design new and relocated Utilities to accommodate the anticipated settlements,
to verify Utilities operate effectively during and after Construction Work, and to satisfy the
requirements of the Utility Owner. Developer shall also be responsible for costs associated with
relocating or strengthening utilities, as necessary.

New Utilities shall not be placed within nor shall existing Utilities remain within the pavement
section of the highway. Abandoned Utilities shall not be allowed within the pavement section of
the highway and shall be removed prior to placement of the pavement section. Utilities of any
size that fall within 3 feet below the pavement section (below subbase) shall be removed. Other
Utilities shall be removed or abandoned as indicated in Table 13-2.

Table 13-2 Removal of Abandoned Utilities

Depth Utility Diameter Method of Abandonment
0ftto 3ft All Remove
3 ftto 15 ft <8in Plug ends
3ftto 151t >=8in Fill with flowable fill
15 ft or more <24in Plug ends
15 ft or more >=241in Fill with flowable fill

13.4.3 Blasting Requirements

In addition to the requirements of the Project Standards, 90 days prior to blasting operations,
Developer shall submit a Blasting Plan(s) to the IFA, for review and comment, and the Indiana
or Kentucky state fire marshal, as applicable. The state fire marshal is empowered to regulate
the character and strength of explosives used, and the manner of their use and storage. The
handling and storage of explosives shall be in accordance with Federal Regulation 18 U.S.C.,
Chapter 40, sections 841 to 848.

The location of magazines for the storage of explosives and for the separate storage of
detonators shall be included in the Blasting Plan(s). Explosives shall be kept under lock, with
the key only to be kept in the hands of a licensed blaster. In no case shall caps or other
detonators be stored or transported with dynamite or other explosives. Developer shall make a
weekly audit of blasting material, and it shall be reconciled with blasting materials actually used
at the Site. Developer shall notify the IFA immediately of any missing blasting material.

Blasts shall be carefully confined and adequately covered to prevent injury to persons and to
protect adjacent structures, utilities, and property against damage. Disturbance to local
residents due to blasting operations shall be in accordance with Section 7.6, Federal Permit for
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Eagle Take to Protect an Interest in a Particular Locality, and state and local laws and
ordinances. Before initiating each blast, ample warning shall be given to allow all persons to
reach positions of safety. Developer shall complete, maintain, and submit permanent blast
reports to IFA for review and comment weekly during blasting, including logs of each blast. Logs
shall be available for review and verification by IFA and, as applicable, authorized personnel at
all times. Complete reports after each series of blasts shall include the following information:

e Scale drawings showing the location of each hole, geometry of open face, height of face,
and delay pattern.

e Total charge for each blast, total charge of each delay, and approximate volume of rock
removed.

e Type of primer and of explosives used for each delay, type of primary location of
primers, and manufacturer's specifications for explosives used.

e Pattern design, including burden, spacing, total length of each blast hole, length of
subdrilling, and stemming.

e Complete description of rock face before and after test, including amount of overburden,
guality of rock noted in face before test, amount of back break in face, condition of
excavation floor after each test, and mount of displacement of and sizing of broken rock.
All descriptive data shall be accompanied by photographs.

e All monitoring locations for each test, including the plan coordinate of each monitoring
station and distance from blast.

The monitoring record from each blast.

Date, time, and limits of blast by station.

Amount of explosives used by weight and number of cartridges.
Name of qualified blasting foreman in charge of Work.

Weather conditions, including wind direction and velocity.

All blasting shall be monitored by Developer to control vibrations in the vicinity of roadways,
structures, and utilities. Refer to Section 7.8 and Section 13.5.1 for blasting controls and
monitoring requirements.

13.4.4 Construction of Bridge and Retaining Wall Foundations

Ground consolidation, existing structure settlements, and disturbance to local residents due to
the installation of deep foundations shall be maintained within limits required by applicable
Laws.

13.4.4.1 Shallow Foundations

After excavation, Developer’'s geotechnical engineer shall verify that the exposed subgrade is
suitable for the calculated toe-pressures exerted by the proposed abutment or fill-type retaining
wall.

13.4.4.2 Deep Foundation Testing and Monitoring

Field testing shall be performed for deep foundations to evaluate foundation capacity and
integrity, to verify design assumptions, to determine foundation installation characteristics, to
evaluate the pile-driving system performance, and to establish foundation depths. The deep
foundation testing and monitoring shall include all necessary quality control testing, including
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test piles or shafts, dynamic testing, static load testing, statnamic testing, and non-destructive
integrity testing as appropriate for the foundation type.

At least 30 working days prior to driving piles, Developer shall submit to IFA for review and
comment the results of wave equation analysis of piles (WEAP) on the hammer-pile-soll
systems proposed for the East End Crossing. The WEAP analysis shall be performed for all
hammers proposed for use and for each East End Crossing element with driven pile
foundations.

A pile driving analyzer (PDA) shall be used to determine if each hammer is delivering the energy
required by the WEAP analysis. Each hammer used to drive test piles and production piles shall
deliver a minimum of 45 percent of the rated hammer energy. Foundation testing and monitoring
shall be performed on both the testing and production deep foundations, and shall be located so
that they will address all conditions of foundation type, capacity, and soil conditions
encountered. All PDA equipment, testing, recording, and reporting shall be performed in
accordance with ASTM D-4945 Standard Test Method for High Strain Dynamic Testing of Piles.
The PDA Operator shall be a Registered Professional Engineer and shall have achieved
advanced level certification within the last three years through “Dynamic Measurement and
Analyses Proficiency Test” conducted by Pile Dynamics, Inc., and the Pile Driving Contractors
Association. The Case Pile Wave Analysis Program (CAPWAP) shall be utilized to determine
the as-built pile capacity from the PDA data. As a minimum, the first pile driven for each
substructure unit shall be a PDA test pile.

At least 30 days before constructing deep foundations, Developer shall prepare and submit to
IFA a detailed description of the proposed deep foundation testing and monitoring programs for
review and comment. The description shall include detailed specifications and plans presenting
the foundation type, test type, purpose, number, location, and procedures for each test, and the
recording and reporting procedures. The testing and monitoring of deep foundations shall be in
accordance with the applicable American Society for Testing and Materials (ASTM) and
AASHTO specifications.

Static load tests performed on piles or drilled shafts shall be in accordance with the ASTM D-
1143 or AASHTO. Developer may also submit to IFA for its review the use of either the
Osterberg Load Cell or the Statnamic Testing arrangement. Load tests shall be performed at
locations representative of the different subsurface conditions, foundation types, foundation
capacities, and foundation depths. At least 30 working days prior to driving load-test piles,
Developer shall submit to IFA, for review and comment, the proposed configuration for pile load
tests, including the structural calculations for the reaction beam, piles, and connections;
calibration results for the loading jack, load cell, and gauges before the tests; and other
pertinent details.

All foundation field-testing results shall be compared with the design capacity and proposed
resistance factors. Where field-testing results reflect a lower-than-required resistance factor,
Developer shall prepare a Remedial Action Plan to be submitted with Released-for-Construction
Design Documents for Design Review.

13.4.4.3  Drilled Shaft Inspection and Integrity Testing

Developer shall assign one full-time inspector for each drilled shaft installation rig in use for
bridges, retaining walls, and other critical structures. Developer shall also assign inspectors for
at least 15 percent of drilled shaft installation for all other structures utilizing drilled shaft
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foundations. At least 30 working days prior to drilled shaft installation, Developer shall submit
the qualifications for each proposed drilled shaft inspector who meets the following minimum
requirements to IFA for approval:

e At least one year of drilled shaft installation experience working under the supervision of
a Registered Professional Engineer specializing in foundations and geotechnical
engineering; or

e At least two months of inspection experience and attendance at the FHWA-NHI Drilled
Shaft Foundation Inspection Course (#132070).

Integrity testing consisting of ASTM D-6760 Crosshole Sonic Logging (CSL) or ASTM D-5882
Low Strain Pulse Echo Methods shall be performed on 100 percent of bridge foundations.

Based upon the installation and testing data, Developer’s geotechnical engineer shall validate
that the drilled shafts were adequately constructed. If not adequately constructed, Developer’s
Responsible Engineer shall recommend an appropriate resolution for review and approval by
IFA.

13.4.4.4 Pile Driving Records

Developer shall create and maintain a written record of pile driving. For the entire length of each
pile, Developer shall record blows and estimated delivered energy (hydraulic hammers) or
stroke (diesel hammers) for each foot of penetration. Developer shall record the start and stop
times to the nearest minute and record any stoppages in field pile driving.

Prior to beginning the placement of reinforcing steel around the piles, and, as applicable, prior to
beginning any backfilling around the piles, Developer shall present to IFA for its review and
comment the complete driving records, including tolerance measurements for all piles in each
pile group and the PDA and CAPWAP results.

13.4.45 Developer’s Pile Inspector and Geotechnical Engineer

Developer shall assign one inspector for each pile driving rig in use. At least 30 days prior to pile
driving, Developer shall submit to IFA for approval qualifications for each pile driving inspector
who meets the following minimum requirements:

e At least one year of pile driving inspection experience while working under the
supervision of a Registered Professional Engineer specializing in foundations and
geotechnical engineering; or

e At least two months of pile driving inspection experience and successful completion of
FHWA-NHI Driven Pile Foundation Inspection course (#132069).

The geotechnical engineer shall either be on-site during the driving of the first pile at each
support (monitored with PDA) and until sufficient data is gathered to establish appropriate
driving criteria for each support, or be in direct telephone contact with the PDA operator and the
inspector observing the pile driving. The geotechnical engineer shall be notified immediately if
any unusual or otherwise unanticipated pile driving conditions are encountered, including if the
piles are driven out of the tolerances specified in the Project Standards.
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Based upon the installation and testing data, Developer’s geotechnical engineer shall validate
that the piles were adequately driven. If not adequately driven, Developer’s Responsible
Engineer shall recommend an appropriate resolution for review and approval by IFA.

13.4.5 Mechanically Stabilized Earth Retaining Wall Construction

MSE retaining walls shall be designed and constructed in accordance with Recurring Special
Provision 731 — Mechanically Stabilized Earth Retaining Walls.

13.4.6 Fill Embankment Construction

Fill embankments shall be constructed in accordance with the Department Standard
Specifications in Indiana and the Kentucky Standard Specifications in Kentucky. General use of
shales in Kentucky shall be subject to the provisions of KYTC Construction Standard 206,
Embankment. Additionally, the New Albany Shale is known to contain abundant amounts of
pyrite, and will produce an acidic runoff when it is in direct contact with air and water. Use of this
material in Kentucky is subject to the requirements of KYTC Geotechnical Branch Publication
GT-609-5.

Developer shall submit the source and material properties of all fills proposed for use, including
the results of gradation tests and plasticity tests. All laboratory tests shall be performed in
accordance with the appropriate ASTM/AASHTO test methods. The bearing capacity of the
embankment subgrade shall be validated by Developer’s geotechnical engineer prior to initiating
construction. Sheet flow across the slope face shall not be permitted during construction or for
the permanent condition until vegetation is established on the face of the slopes.

13.4.6.1 Settlement of Embankments

Prior to proceeding with subsequent construction activities, Developer shall compile and submit
to IFA for review and comment all settlement data, including analyses demonstrating that
settlements have dissipated to the extent required by subsequently constructed facilities.

13.4.6.2 Embankment Construction near Existing Structures

Where embankments or walls are to be constructed in the vicinity of existing structures,
Developer shall develop and implement a program for performing preconstruction surveys and
monitoring the movement of structures that shall include the following:

e Estimate the settlement influence zone from embankment and construction loads that
includes settlements in excess of 0.50 inch

e Site reconnaissance to determine the sensitivities of adjacent structures to settlement
¢ Identification of site-specific facilities that may be adversely affected by settlement

e Procedures to mitigate and to compensate property owners affected by
settlement/movement resulting from construction activities.

13.4.7 Construction of Top-Down Walls (Cut Walls)

Top-down walls (cut walls) shall be designed and constructed in accordance with Department
Standard Specification 734 — Permanent Earth Retention System for Cut-Wall Application.
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13.4.8 Culvert Construction

Refer to and Section 8 and Section 13.4.2 with the exception that culverts may be constructed
and remain within the pavement section of the highway.

13.4.9 Construction of Noise and Concrete Wall Foundations
Refer to Section 13.4.4.

13.4.10 Construction of Foundations for Sign Structures
Refer to Section 13.4.4.

13.4.11 Construction of Pavement Subgrades

Developer shall be responsible for construction of a suitable and stable subgrade on which to
place the pavement section. The top of subgrade shall be proof-rolled prior to placing the base
course in the pavement section(s). Any movement in the top of subgrade during test-rolling shall
be an indication of unstable subgrade or the presence of unsuitable material. Unstable or
unsuitable areas shall be treated as recommended in the final geotechnical report. After
treatment, the area shall again be test-rolled. Any area still showing movement shall receive
additional corrective treatment.

13.4.12 Excavation in Shale

Developer shall construct a moisture barrier over the shale in the roadway cuts leading up to the
Tunnel. The finished grade surface of the shale shall be exposed to the ambient air for no more
than 8 hours prior to constructing the moisture barrier. Final shale surface excavation and
preparation shall not be conducted when rain is reasonably anticipated within the work shift. The
contractor shall leave a sufficient amount of material in place above the final shale surface such
that excavation to the final surface produces a fresh cut that has not been degraded due to
exposure to moisture. Developer shall not allow water to run on to the exposed shale surface
that is to receive the moisture barrier. The visible surface of the moisture barrier shall meet the
aesthetic requirements of Section 5.

For temporary cuts in non-durable shale exposed for greater than 8-hours, Developer shall
evaluate the performance of the slope assuming degraded shale material properties. The
performance evaluation shall include both short term performance during construction and long
term performance after construction is complete. Exposure shall be defined as both open air
exposure and any new exposure to moisture that did not exist prior to construction.

13.5 Submittals

13.5.1 Geotechnical Instrumentation for Construction

Developer shall prepare and submit monitoring plans to either monitor facilities that may be
affected by construction activities or to monitor the field performance of specific construction
elements in accordance with the following criteria and requirements:

e The extent of the monitoring program will depend on the size and type of the facilities.
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e The type and distribution of instrumentation shall demonstrate an understanding of the
need, purpose, and advantages of using each proposed instrument.

e The plans shall include consideration of environmental effects such as temperature, rain,
sun, wind, corrosion, and electromagnetic wave interference.

e Responsibilities for the instrumentation plans, procurement, installation, recording,
maintenance, and protection shall be Developer’s.

e The instrumentation plans shall provide construction-related control information and
accommodate the collection of long-term performance data.

e Test installations may be performed to demonstrate the compliance and acceptability of
instrumentation in relation to the requirements of the PPA Documents.

e If instruments fail or are damaged, they shall be replaced at no cost to IFA, and
Developer’s geotechnical engineer may require that all Work cease in the area to be
monitored by the instruments.

e Monitoring shall be initiated well in advance of construction to establish baseline
readings.

e The results of vibration measurements shall be used to develop attenuation curves for
predicting vibrations at varying distances from the source.

13.5.1.1 Monitoring of Structures for Effects of Construction Activities

Developer shall prepare a Vibration Monitoring Plan, where appropriate, to monitor existing
structures or other property, temporary construction support structures, and in-progress
construction of permanent structures or other property for effects of construction activities, such
as excavation by blasting, pile driving, and nearby construction equipment traffic. The Vibration
Monitoring Plan shall be submitted to the IFA for review and comment 60 days prior to
beginning construction activities. Monitoring may include vibrations, ground accelerations, tilt or
rotation, and vertical and lateral movement during and after construction. Developer shall
prepare a report detailing the proposed program of instrumentation and monitoring, establishing
threshold values of monitored parameters, and describing the response plans that will be
implemented when threshold parameters are exceeded. After IFA’s review and comment on the
instrumentation report, threshold values, and response plan, Developer shall provide, install,
and monitor the instrumentation during and after construction and interpret the data.

Construction instrumentation monitoring reports shall be submitted to IFA prior to opening the
instrumented Work for subsequent construction. Corrective actions shall be taken where the
instrumentation data so warrant.

The Vibration Monitoring Plan shall provide that potentially affected structures or other property
are protected against damage due to the construction of the Work. Limiting values of movement
(horizontal and vertical), vibration, and acceleration for each facility within the zone of influence
of the Work shall be established by Developer. The limiting values for historic properties and
structures or other property are established in Section 7.8. Records of structures or other
property, where available, shall be examined during the design stage and, where no records
exist; assessments shall be made and clearly documented. These assessments shall be subject
to verification at the commencement of the construction phase prior to the adjacent construction
activity.

In addition to the Vibration Monitoring Plan, Developer shall conduct preconstruction and post-
construction surveys for existing structures or other property, temporary construction support
structures, and new permanent structures or other new property, within 500 feet of the
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Developer’'s construction activities that may cause ground vibrations, including blasting, pile
driving, and moving construction equipment. The preconstruction and post-construction surveys
shall include a detailed photographic log (photographs with descriptions) of the exterior of all
structures surveyed.

13.5.1.2 Instrumentation for Monitoring Field Performance of Construction
Elements

Developer shall include in the Vibration Monitoring Plan, where appropriate, monitoring of the
field performance of specific construction elements such as settlement, lateral earth movement,
the rotation of structural elements, and changes in groundwater. The instrumentation and
monitoring program shall include appropriate types and quantities of monitoring instruments
capable of measuring horizontal and vertical movements, tilt/rotation of structural elements, soil
pore pressures, and vibrations, as applicable.

Instrumentation that may be used in monitoring programs to control and assist design and
construction include but are not limited to the following:

Piezometers and observation wells

Inclinometers

Survey stations on structures and at ground-level locations
Tiltmeters

Deep and shallow settlement points and extensometers
Strain and load-measuring devices

Seismographs

Developer shall not release monitored elements for subsequent construction until completed
monitoring reports have been submitted and approved by IFA.

13.5.2 Final Geotechnical Reports

Developer shall prepare final geotechnical reports for individual East End Crossing elements or
groups of East End Crossing elements, consistent with the geotechnical planning reports and
the interim design memoranda. The reports shall be submitted to IFA for approval prior to
releasing constructed elements for subsequent Work. The final geotechnical reports shall
include the following, at a minimum:

e The corresponding geotechnical planning report

e The corresponding interim design memorandum

e The locations and results of borings, rock coring, geophysical testing, and other in-situ
testing

A detailed description of geological and subsurface conditions for each East End
Crossing element (including a description of site stratigraphy)

Field investigation procedures

A description of groundwater conditions

Results of laboratory tests

Values assigned to all applicable soil parameters for design

All pertinent data and complete discussions of all geotechnical analyses and design
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o All relevant design calculations and computer program results, checked and initialed by
a Registered Professional Engineer

e Conclusions and recommendations for foundation types for structures, embankments,
cut slopes, retaining walls, ground improvement, requirements for backfill materials

e Groundwater problems encountered, means of dewatering, and, as applicable, other
solutions

Designs for support of excavation

Results of instrumentation and monitoring and post-construction monitoring summaries
Potential settlement problems

Potential stability problems and analysis results

Seismic Zone Information

For each of the following East End Crossing elements, Developer shall submit the
corresponding listed items with the final geotechnical reports, as a minimum.

1. Foundations

a. Individual pile and pile group design calculations, including maximum factored axial
and lateral capacity for the pile type, size, and length to achieve the required
capacities (including any effects of liquefaction and downdrag)

b. Estimated pile and pile group settlement

c. Shallow foundations calculations, including maximum factored bearing resistance,
estimated differential and total settlements, and rotations

d. Calculations of embankment settlement (magnitude and time rate) and downdrag
forces on the piles, depths to zero or negligible settlement, and the proposed means
to mitigate the downdrag

2. Retaining Walls

a. Wall design calculations, including the results of the global and internal stability
analyses and analyses of total, differential, and secondary settlements

b. Calculations for analyses of sliding, overturning, eccentricity, and bearing pressure
for live and seismic loadings

3. Embankments

a. The results of the slope stability analyses, including external loading from live and
seismic loading, the recommended side slopes of all embankments

b. The results of settlement analyses, including predictions of the magnitude and
duration of primary, secondary, and post-construction settlements

c. The results of the liquefaction analyses and the proposed methods of mitigation for
any location deemed necessary to protect the integrity of bridges and adjacent walls

d. The proposed method(s) of protecting and abandoning utilities

e. Details of staged construction design, if recommended

4. Cut Slopes

a. The results of the slope stability analyses, including external loading from live and
seismic loading
b. The recommended side-slopes of all cuts

5. Instrumentation

a. Allitems included in Section 13.5.1.
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14 STRUCTURES

14.1 Standards and References

Design and construct the structures Work in accordance with the applicable requirements of the
PPA Documents, including Project Standards and this Section 14; Governmental Approvals;
and applicable Laws.

14.2 Kentucky General Requirements

Developer shall perform the structures work in Kentucky in accordance with the provisions
contained in this section.

The structures, including all wall types, shall be designed and constructed with sensitivity to
aesthetic commitments, historic cultural landscapes, and the historic context. The design shall
include aesthetic treatments to surfaces, structures, and appurtenances that complement the
historical contexts of historic properties and in keeping with the historic preservation plans for
those areas. Refer to Section 5.3 for additional requirements. The aesthetics of the structures
and walls shall be consistent with the aesthetic concepts proposed for the entire Kentucky
Approach and the East End Bridge.

All proposed structure types for waterway crossings shall satisfy minimum freeboard and
waterway opening requirements. Preliminary hydraulic and scour analysis report(s) are included
in the RID. Developer shall perform the final hydraulic and scour analysis consistent with the
final design.

All structures shall be designed using load and resistance factor design (LRFD) methods. All
structures shall be designed for HL-93 loading in accordance with the AASHTO Load and
Resistance Factor Design, LRFD, Bridge Design Specifications, 6th Edition plus 25 percent live
load. The weight of all falsework and stay-in-place forms shall be accounted for in the design.
Seismic design of the structure shall be based on the soil profile type.

Microcomposite (MMFX 2) steel reinforcement bars meeting the mechanical properties of ASTM
A1035 steel bars and ASTM A615 Grade 75 are permitted subject to the Project Standards.

For bridges where it is practical to remove and replace the deck in phased construction while
maintaining traffic on the structure use 15 pound per square foot for future-wearing surface. For
bridges where it is not practical to remove and replace the deck in phased construction while
maintaining traffic, the bridge shall be designed such that a full depth overlay that will fully carry
all deck loads can be added to the structure without additional design effort or retrofitting the
basic structure. A note shall be placed in the General Notes describing the loads used in the
design, the amount of existing concrete to be removed and the reinforcement needed in the new
deck.

Bridge foundations shall conform to the provisions of Section 13 in addition to the applicable
requirements listed in the other sections of the Technical Provisions.

All substructures shall be reinforced concrete.
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Hollow piers shall have all internal forms removed. The bottom of voids for hollow piers shall not
extend below the ground line or below normal pool.

Abutments located within mechanically stabilized earth (MSE) walls shall be supported by deep
foundations.

Railway crash walls shall be designed and constructed in accordance with the strictest
requirements of the railroad, Department specifications, AASHTO LRFD, and American Railway
Engineering and Maintenance-of-Way Association (AREMA) specifications.

Single-lane ramps shall have a minimum of three beams. For bridges constructed under part-
width construction, each phase of traffic shall be supported by a minimum of three girder lines.

All joints shall be sealed from bridge deck surface drainage. Open-type joints that accept bridge
deck surface drainage, such as finger joints, shall include drainage troughs to collect runoff and
protect superstructure and substructure components.

Developer shall not propose any new structures that include fracture-critical members.

Prestressed, post-tensioned, concrete I-beams shall have a minimum web thickness of 8
inches.

Elastomeric bearings shall be designed based on a selected durometer of 50 to 60. Field
welding of a beam or girder to the bearing load plate shall not be allowed.

Bituminous-type wearing surfaces shall not be used for permanent bridge deck construction.
Bridge deck expansion joints shall be located at substructures only.

Approach slabs shall be constructed for all bridges on the East End Crossing.

Lightweight concrete shall not be used for cast-in-place concrete decks or overlays.

Mass concrete shall be considered for any concrete pour with a plan section where its minimum
dimension measured in any direction is 6 feet or greater. Developer shall prepare and provide
IFA with a Mass Concrete Thermal Control Plan for review and comment, 30 days before
commencing concrete placement work, that details the following elements to cope with the
generation of heat of hydration and attendant volume change to minimize cracking:

1. Analysis of the anticipated thermal developments in the mass concrete for all expected
project temperature ranges using the proposed mix design, casting procedures, and
materials.

2. Description of the measures and procedures intended for use in maintaining a maximum
temperature of less than 160 degrees Fahrenheit and maintaining a temperature
differential of 35 degrees Fahrenheit or less between the interior and exterior portions of
the designated mass concrete elements during curing. The 35-degree-Fahrenheit
temperature differential does not apply to drilled shaft foundations below grade.

Developer shall submit both the mass concrete mix design and the proposed plan to monitor
and control the temperature differential concurrently to the Construction QC Manager for
approval before concrete placement.
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Developer shall provide temperature monitoring devices to record temperature development
between the interior and exterior portions of the elements. Details of this shall be included in the
Mass Concrete Thermal Control Plan.

The Mass Concrete Thermal Control Plan shall also include details on reading the monitoring
devices and recording the readings at not greater than six-hour intervals, beginning when
casting is complete and continuing until the maximum temperature differential is reached and
begins dropping. If monitoring indicates that the 35-degree Fahrenheit temperature differential
has been exceeded, Developer shall take immediate action to retard further growth in the
temperature differential and make the necessary revisions to the accepted plan to maintain the
35 degree Fahrenheit or less temperature differential on any remaining placements. Developer
shall obtain the Engineer's approval of all revisions to the approved plan prior to
implementation.

Existing structures not utilized in Developer’s Final Design shall be removed in accordance with
the Project Standards.

Quiet bridge decks in accordance with Section 7.6 shall be constructed using transverse tining
as follows:

1. A width of 0.10 inches (£0.02 inches and a depth of 0.10 inches maximum are
recommended. Narrower, deeper grooves are better than wider, shallower grooves,
within the limits indicated, for minimizing noise.

2. Random spacing of either 0.5 inch or 1-inch average tine spacing is recommended. The
0.5 inch random tine spacing shall have the following tine pattern (in inches):

a. 0.40/0.55/0.63/0.43/0.40/0.51/0.59/0.63/0.43/0.40/0.83/0.51/0.40. The 1-inch random
tine spacing shall have the following tine pattern (in inches):
0.94/1.06/0.91/1.22/0.83/1.34.

14.2.1 Load Rating

Developer shall provide a load rating for all newly constructed bridges in the Kentucky Approach
according to the latest AASHTO Manual for Bridge Evaluation, 2" Edition, 2011 using Load and
Resistance Factor Rating (LRFR) method. Developer shall provide a rating manual for any
bridge type that is not compatible with AASHTO Virtis software. The rating manual shall include
a Microsoft Excel compatible spreadsheet in electronic format to load rate the bridge for future
permit vehicles (e.g., overweight or superload vehicles). Such vehicles may range up to 600,000
pounds, have as many as 25 axles with two to eight tires per axle, and have a width of 20 feet
and a length of 200 feet. Each bridge load rating submission shall include the computer files in
electronic format. The ratings shall be based on the final Record Drawings of the structures.
Developer shall submit the load rating calculations and NBIS forms to the IFA for review and
comment with the Record Drawings.
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14.3 Kentucky Specific Descriptions and Requirements

14.3.1 Bridge Structure No. 1

KY 841 over Harrods Creek and River Road Sta 143+42.75 Line “841”

The clear roadway for the KY 841 northbound and southbound structures shall each be 48 feet,
consisting of two 12-foot lanes with 12-foot outside and inside shoulders.

The minimum low-structure elevation shall be the Q100 elevation (for Harrods Creek) plus the
minimum required freeboard of 2 feet. Developer shall provide a minimum 56-foot horizontal
navigation clearance normal to flow at all times including during construction.

A minimum vertical clearance of 14 foot 6 inches over River Road to the low structure elevation
shall be provided.

Piers and abutments shall be spaced in order to accommodate a future shared use path along
River Road and the north abutment of Structure No.1 as shown in RID RD-4.02. The future
shared use path will be by others and is not the shared use path Line “B-1” to be constructed by
Developer as defined in Section 9.3.1 and Table 9-34.

14.3.2 Bridge Structure No. 2
Ramp A over KY 841 Sta 40+20.00 Line “Ramp A”

The clear zone shall utilize the defined requirement in Section 9.

The clear roadway for the structure shall be 27 feet, consisting of one 15-foot lane with an 8-foot
outside shoulder and a 4-foot inside shoulder.

A minimum vertical clearance of 17 feet over KY 841 to the low structure elevation shall be
provided.

14.3.3 Bridge Structure No. 3
Wolf Pen Branch Rd. over KY 841 Sta 49+90.29 Line “Wolf Pen Branch Rd”

The clear zone shall utilize the defined requirement in Section 9.

The clear roadway for the structure shall be 26 feet, consisting of two 10-foot lanes with a 3-foot
inside shoulder and a 3-foot outside shoulder. The structure shall also include a 6-foot exterior
sidewalk on the north side of the structure.

Barriers and sidewalks shall not be considered part of the cross section for the calculation of
structural capacity.

A minimum vertical clearance of 17 feet over KY 841 to the low structure elevation shall be
provided.

Per the Kentucky Design Manual, a partial cage detail similar to a pedestrian cage shall be
used.
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14.3.4 Bridge Structure No. 4 (East End Bridge Kentucky Approach Spans)

KY 841 over Transylvania Beach Road, East End Bridge Kentucky Approach Spans, Sta
177+67.36 Line “841”

The clear zone shall utilize the defined requirement in Section 9.

The clear roadway for the northbound structure shall be 48 feet, consisting of two 12-foot lanes
with a 12-foot inside shoulder and a 12-foot outside shoulder.

The clear roadway for the southbound structure shall be 48 feet, consisting of two 12-foot lanes
and 12-foot outside and 12-foot inside shoulders. The southbound structure shall also include
an 11-foot O-inch-wide clear walkway on the downstream side of the bridge. The walkway shall
be designed to accommodate bicycles.

A minimum vertical clearance of 14 feet 6 inches over Transylvania Beach Road to the low
structure elevation shall be provided.

The minimum low structure elevation shall be the Q100 elevation plus the minimum required
freeboard of 2 feet. Ohio River 100 year floodplain shall be bridged by KY 841.

Refer to Section 15.5.19 for deck drainage requirements.

The aesthetics of the East End Bridge Kentucky Approach Spans shall be consistent with the
East End Bridge Main Spans. Refer to Section 15.4.1 for aesthetic requirements.

Seismic design shall comply with the requirements of Section 15.
Durability, design life, service life shall comply with the requirements of Section 15.

The East End Bridge Kentucky Approach Spans shall be load rated in accordance with the
requirements of Section 15.4.11.

Refer to Section 15.4.14 for utility service requirements.

14.4 Indiana General Requirements

Developer shall perform the structures work in Indiana in accordance with the provisions
contained in this section.

All proposed structure types for waterway crossings shall satisfy minimum freeboard and
waterway opening requirements. Preliminary hydraulic and scour analysis report(s) are included
in the RID. Developer shall perform the final hydraulic and scour analysis consistent with the
final design. Refer to Section 8 for hydraulic and drainage requirements.

Bridge foundations shall conform to the provisions of Section 13 in addition to the requirements
listed in the other sections of the project.

All structures shall be designed for HL-93 loading, in accordance with the AASHTO Load and
Resistance Factor Design, LRFD, Bridge Design Specifications, 6th Edition, and any
subsequent interim specifications, unless specified otherwise. Structures shall be designed for
actual dead loads and shall include an additional design load for a future-wearing surface at 35
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pounds per square foot. The weight of all falsework and stay-in-place forms shall be accounted
for in the design. Seismic design of the structure shall be based on the soil profile type. The
construction loading shall be accounted for in accordance with Design Memorandum 10-18 and
the applicable IDM sections.

Microcomposite (MMFX 2) steel reinforcement bars meeting the mechanical properties of ASTM
A1035 steel bars and ASTM A615 Grade 75 are permitted subject to the Project Standards.

The bridges shall be composite and shall also be continuous over interior supports. Integral or
semi-integral end bents shall be used wherever eligible, per the IDM.

Concrete bridge railing shall be used on all bridge structures and shall be TL-5 for all mainline
SR 265 and SR 62 structures and TL-4 for all other structures.

Foundations and structures shall be designed and constructed to meet the following
performance criteria:

1. Post-construction settlement of bridge piers and abutments: Less than 1-inch total
settlement and less than 0.5 inch differential between adjacent piers or abutments.

2. Lateral deflection at top of foundations for non-seismic loading: As required for
serviceability of Developer's design, but not to exceed 1 inch.

Bridge decks shall be 8-inch-thick minimum Class C concrete with epoxy-coated reinforcing
steel.

Surface seal shall be applied to top of decks, top of approach slabs, all exposed surfaces of
concrete railings and railing transitions, and all exposed surfaces of the substructures. Surface
seal shall be applied to deck copings and exterior concrete beams in accordance with Design
Memorandum 09-25 and the applicable IDM sections. The superstructure shall be sealed prior
to opening the structure to traffic.

Steel bridges shall use painted or weathering steel. If weathering steel is used, details shall be
provided to minimize staining of MSE walls, abutments, and, as applicable, piers.

Full-width reinforced concrete bridge approach slabs shall be constructed. Approach slabs shall
be detailed such that they shall not be allowed to be poured concurrently with the bridge deck.

All bridges shall have a minimum of four beam lines.

Developer shall design drainage features to eliminate or minimize the need for bridge deck
drains. Wherever possible, bridge drainage shall be directed to riprap drainage turnouts located
beyond an approach concrete bridge railing transition and outside of any MSE wall backfill.
Open bridge deck drains shall be no closer than 10 feet from the face of a substructure element.

The structure shall be constructed in phases to accommodate the MOT Plans and the
maintenance-of-traffic requirements described herein.

Railway crash walls shall be designed and constructed in accordance with the strictest
requirements of the railroad, the Department specifications, AASTHO LRFD, and AREMA
specifications.
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If Developer revises the preliminary grade, it shall meet all design criteria.

The design shall consider and be constructed to account for future build-out of a 12 foot third
through lane, widened in the median in both directions of SR 265. Developer shall provide
vertical clearance for the currently constructed structures that shall provide required clearance
after future widening. The clear roadway width and vertical clearances provided below are for
the current build-out. Vertical clearance requirements shall provide for a future inside lane on
both eastbound and westbound SR 265.

Superstructure designs shall not include side-by-side box beams.

Existing structures not utilized in Developer’s Final Design shall be removed in accordance with
the Project Standards.

New structures on SR 265 shall be designed to include a strength-limit-state factor of 1.05 as
described in IDM Chapter 403-1.02.

14.4.1 Load Rating

Developer shall provide a load rating for all structures in the Indiana Approach according to the
latest AASHTO Manual for Bridge Evaluation, 2" Edition, 2011 and in accordance with the
requirements of Section 15.4.11. The ratings shall be based on the final Record Drawings of the
structures. Developer shall submit the load rating calculations and NBIS forms to the IFA for
review and comment with the Record Drawings.

Developer shall be responsible for analyzing all permit loads during the Operating Period for
structures within the O&M Limits that are the Developer's maintenance responsibility, including
existing structures to be rehabilitated.

14.5 Indiana Bridge Specific Descriptions and Requirements

14.5.1 Bridge Structures No.6 & 7

File Structure No. 265-10-9600 (SR 265 EB over Utica Charlestown Rd. & Lentzier Creek
Tributary - Sta 257+68.25 Line “A”)
File Structure No. 265-10-9601 (SR 265 WB over Utica Charlestown Rd. & Lentzier Creek
Tributary - Sta 257+68.34 Line “A” )

The clear roadway for each structure shall be 55 feet 4 inches, consisting of two 12-foot lanes, a
12-foot ramp lane with a 13-foot 8-inch outside shoulder and a 5-foot 8-inch inside shoulder.

The eastbound structure shall include a 13-foot outside shared-use path on the south side
which shall be separated from the road by a TL-5 barrier.

A minimum future vertical clearance of 14 feet 6 inches over Utica-Charlestown Road to the low
future structure elevation shall be provided.

The minimum future low structure elevation shall be the Q100 elevation, plus minimum required
freeboard of 2 feet over Lentzier Creek Tributary.

Lentzier Creek Tributary 100 year floodplain shall be bridged by SR 265.
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14.5.2 Bridge Structures No. 9 & 10

File Structure No. TBD (SR 265 EB over Unnamed Tributary to Lentzier Creek - Sta
299+14.50 Line “A”)
File Structure No. TBD (SR 265 WB over Unnamed Tributary to Lentzier Creek - Sta
299+14.50 Line “A”)

The clear roadway for the eastbound structure shall vary from 43 feet 4 inches to 56 feet 8
inches, consisting of two 12-foot lanes, a varying-width ramp lane, a 13-foot 8-inch outside
shoulder, and a 5-foot 8-inch inside shoulder.

The clear roadway for the westbound structure shall vary from 55 feet 4 inches to 43 feet 4
inches, consisting of two 12-foot lanes, a varying width ramp lane, a 13-foot 8-inch outside
shoulder, and a 5-foot 8-inch inside shoulder.

The minimum future low structure elevation shall be the Q100 elevation plus minimum required
freeboard of 2 feet over the Unnamed Tributary to Lentzier Creek.

Unnamed Tributary to Lentzier Creek 100 year floodplain shall be bridged by SR 265.

14.5.3 Bridge Structures No. 11 & 12

File Structure No. TBD (SR 265 EB over Lentzier Creek and Brookhollow Way - Sta
324+83.25 Line “A”)

File Structure No. TBD (SR 265 WB over Lentzier Creek and Brookhollow Way - Sta
324+83.25 Line “A”)

The clear roadway for each structure shall be 42 feet 4 inches, consisting of two 12-foot lanes
with a 13-foot 8-inch outside shoulder and a 5-foot 8-inch inside shoulder.

A minimum vertical clearance of 14 feet 6 inches over Brookhollow Way Bridge to the low future
structure elevation shall be provided.

The minimum low structure elevation shall be the Q100 elevation, plus the minimum required
freeboard of 2 feet.

Pile sleeves shall be provided for future widening, for the full width of the area between
structures 11 & 12, spaced at the same distance as the final design of Structure 11 & 12.

14.5.4 Bridge Structure No. 13
File Structure No. TBD (Brookhollow Way over Lentzier Creek - Sta 6+66 Line “LS-5")

The clear roadway for the structure shall be 35 feet 4 inches, consisting of two 12-foot lanes
with 5-foot 8-inch shoulders.

The minimum low structure elevation shall be the Q100 elevation, plus the minimum required
freeboard of 2 feet over Lentzier Creek.

Lentzier Creek 100 year floodplain shall be bridged by Brookhollow Way.
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14.5.5 Bridge Structure No. 14
File Structure No. 265-10-9595 (Utica Sellersburg Road over SR 265 - Sta 22+23.50 Line

“LS_2”)

The clear zone shall be 30 feet from the edge of travelled way of SR 265.

The clear roadway for the structure shall be 39 feet 4 inches, consisting of two 11-foot lanes
with 8-foot 8-inch shoulders.

A minimum vertical clearance of 16 feet 6 inches over SR 265 to the low structure elevations
shall be provided.

14.5.6 Bridge Structure No. 15
File Structure No. 265-9-2616 DRW Ramp IR-1 (SR 265 WB over CSX Railroad - Sta

114+41.29 Line “IR-1")

1. The existing 16-foot travel lane shall be replaced with two 12-foot lanes. The entire
structure shall be widened for a clear roadway width of 41 feet 4 inches, consisting of
two 12-foot travel lanes with an 11-foot 8-inch right shoulder and 5-foot 8-inch left
shoulder.

2. The structure shall be designed for HS-20 loading in accordance with AASHTO
Standard Specifications for Highway Bridges, 17th Edition, and shall be designed for
actual dead loads.

3. The bridge superstructure and substructure shall be rehabilitated with the following
minimum improvements:

a.

If required by the roadway geometric design, the profile grade shall be raised for the
superelevation transition and to provide adequate vertical clearance. The minimum
proposed vertical clearance shall match the existing clearance of 23 feet 4 inches
and be in accordance with governing railroad requirements.

Both approaches and bridge rail transitions shall be removed. The existing bridge
superstructure shall be removed. End bents shall be removed down to the pilings.

Substructure units shall be widened to accommodate the widened superstructure.

In order to widen the existing substructures, deflection of pier extensions shall be
used as necessary to accommodate required horizontal clearance to the existing
railroad tracks, per governing railroad clearance requirements.

Reinforcing shall be drilled and grouted into the existing pier crash walls, and the
existing crash walls shall be modified, as necessary, per governing railroad crash
wall height requirements.

All cracks between the top of the slope wall and the concrete berm shall be epoxy
injected.

Exposed reinforcing steel shall be cleaned and epoxy coated at spalls that will
otherwise not be treated as part of the rehabilitation as directed by the Engineer.
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h.

The end bent diaphragms and bridge deck shall be constructed to match the semi-
integral detail provided in the IDM Figure 409-3.

Additional beams and widened bridge deck shall be installed.

New full-width reinforced concrete bridge approaches and barrier rail transitions shall
be placed.

TL-4 bridge railings shall be replaced at both copings.

Existing guardrail and guardrail transitions shall be replaced at the completion of
construction.

Existing pavement relief joint and sleeper slabs shall be replaced.

Existing light standards found on the bridge according to Section 11 shall be
replaced.

Bridge deck drainage design shall be performed, and drains shall be added as
needed. Drainage shall not be discharged within railroad ROW. All existing piping
and inlets shall be cleaned to ensure proper drainage. All misaligned pipes and inlets
shall be corrected.

Six feet of existing berm gutter shall be replaced. Existing inlets shall be capped and
new drainage added.

Developer shall obtain, and pay all costs associated with, all necessary permits and
approvals required by the railroad for Work on or near the railroad ROW. Developer
shall comply and pay for the costs of compliance with all conditions of agreements,
permits and approvals. Developer shall be responsible for all railroad coordination
and requirements. Refer to Section 18 for additional requirements.

14.5.7 Bridge Structure No. 16
File Structure No. 265-9-2616 (WB SR 265 over C&0 and CMC Railroad - Sta 405+71.85

Line “LA-WB”)

1. The existing north shoulder shall be widened 3 feet. The clear roadway width for the
bridge shall be 43 feet 8 inches, consisting of two 12-foot travel lanes with a 13-foot 8-
inch right shoulder and a 6-foot left shoulder.

2. The structure shall be designed for HS-20 loading in accordance with the AASHTO
Standard Specifications for Highway Bridges, 17th Edition, and shall be designed for
actual dead loads.

3. The bridge superstructure and substructure shall be rehabilitated with the following
minimum improvements:

a. Both approaches and bridge rail transitions shall be removed. The existing bridge
deck expansion joints and 5 feet of the bridge deck (measured along a line parallel
with the beams) at both ends shall be removed. Existing reinforcing shall be cleaned
and straightened. Bridge deck barrier railing shall be removed. Mud walls shall be
removed down to the bridge seats.
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b.

One-quarter inch of the bridge deck shall be milled, and hydro-demolition shall be
used to remove unsound portions of the existing deck, as directed by the Engineer.

c. Substructure units shall be widened to accommodate the widened superstructure.

d. In order to widen the existing substructures, deflection of pier extensions shall be
used as necessary to accommodate required horizontal clearance to the existing
railroad tracks per governing railroad clearance requirements.

e. Reinforcing shall be drilled and grouted into the existing pier crashwalls and the
existing crashwalls shall be modified as necessary per governing railroad crashwall
height requirements.

f. All cracks between the top of the slope wall and the concrete berm shall be epoxy
injected.

g. Exposed reinforcing steel shall be cleaned and epoxy coated at spalls that will
otherwise not be treated as part of the rehabilitation, specifically on the interior
diaphragms at the piers as directed by the Engineer.

h. End bent diaphragm and bridge deck shall be constructed to match the semi-integral
detail shown in the IDM Figure 409-3.

i. Additional beams and widened bridge deck shall be installed.

j.  The removed portion of the bridge deck shall be replaced.

k. A latex modified PCC overlay shall be constructed on the entire superstructure. The
overlay shall be a thickness so the proposed grade and cross-slope results in a
constant overlay thickness.

I.  New full-width reinforced concrete bridge approaches and barrier rail transitions shall
be placed.

m. TL-5 bridge railings shall be replaced at both copings. Developer shall field drill holes
and anchor reinforcing steel in the deck as required for the required minimum
reinforcing spacing.

n. Existing guardrail and guardrail transitions shall be reconnected on the south side
and replaced on the north side at the completion of construction.

0. Existing pavement relief joint and sleeper slabs shall be replaced.

p. Existing light standards found on the bridge according to Section 11 shall be
replaced.

g. Bridge deck drainage design shall be performed and drains shall be added as
needed. Drainage shall not be discharged within railroad ROW. All existing piping
and inlets shall be cleaned to ensure proper drainage. All misaligned pipes and inlets
shall be corrected.

r. The existing 36-inch drainage structure on the east slopewall shall be protected
during widening.

INDIANA FINANCE AUTHORITY 223 JULY 31, 2012
THE EAST END CROSSING PUBLIC-PRIVATE AGREEMENT

ADDENDUM 7 — OCTOBER 19, 2012



Technical Provisions - Section 14
Structures

s. Developer shall obtain, and pay all costs associated with, all necessary permits and
approvals required by the railroad for Work on or near the railroad ROW. Developer
shall comply and pay for the costs of compliance with all conditions of agreements,
permits and approvals. Developer shall be responsible for all railroad coordination
and requirements. Refer to Section 18 for additional requirements.

14.5.8 Bridge Structure No. 17

File Structure No. 265-9-2616 CDE (EB SR 265 over C&0O and CMC Railroad - Sta
406+35.96 Line “LA-EB”)

The existing south shoulder shall be widened by 1 foot. The existing north shoulder shall be
widened by 12 feet 8 ¥ inches. The clear roadway width for the bridge shall be 43 feet 4 inches,
consisting of two 12-foot travel lanes with a 13-foot 8-inch left shoulder and a 5-foot 8-inch right
shoulder.

The structure shall be designed for HS-20 loading in accordance with AASHTO Standard
Specifications for Highway Bridges, 17th Edition, and shall be designed for actual dead loads.

The bridge superstructure and substructure shall be rehabilitated with the following minimum
improvements.

1. Both approaches and bridge rail transitions shall be removed. The existing bridge deck
expansion joints and 5 feet of the bridge deck (measured along a line parallel with the
beams) at both ends shall be removed. Existing reinforcing shall be cleaned and
straightened. Bridge deck barrier railing shall be removed. Mud walls shall be removed
down to the bridge seats.

a. One-quarter inch of the bridge deck shall be milled, and hydro-demolition shall be
used to remove unsound portions of the existing deck as directed by the Engineer.

b. Substructure units shall be widened to accommodate the widened superstructure.

c. In order to widen the existing substructures, deflection of pier extensions shall be
used as necessary to accommodate required horizontal clearance to the existing
railroad tracks, per governing railroad clearance requirements.

d. Reinforcing shall be drilled and grouted into the existing pier crashwalls, and the
existing crashwalls shall be modified as necessary, per governing railroad crashwall
height requirements.

e. All cracks between the top of the slope wall and the concrete berm shall be epoxy
injected.

f. Exposed reinforcing steel shall be cleaned and epoxy coated at spalls that will
otherwise not be treated as part of the rehabilitation, specifically on the interior
diaphragms at the piers as directed by the Engineer.

g. End bent diaphragm and bridge deck shall be constructed to match the semi-integral
detail shown in the IDM Figure 409-3.

h. Additional beams and widened bridge deck shall be installed.

i. The removed portion of the bridge deck shall be replaced.
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j- A latex modified Portland cement concrete (PCC) overlay shall be constructed on the
entire superstructure. The overlay shall be a thickness so the proposed grade and
cross-slope results in a constant overlay thickness.

k. New full-width reinforced concrete bridge approaches and barrier rail transitions shall
be placed.

[.  TL-5 bridge railings shall be replaced at both copings. Developer shall field drill holes
and anchor reinforcing steel in the deck, as required, for the required minimum
reinforcing spacing, in accordance with standard drawings.

m. Existing guardrail and guardrail transitions shall be replaced at the completion of
construction.

n. Existing pavement relief joint and sleeper slabs shall be replaced.

0. Existing light standards found on the bridge, according to Section 11 shall be
replaced. An additional light underneath bridge shall be added.

p. Bridge deck drainage design shall be performed, and drains shall be added as
needed. Drainage shall not be discharged within railroad ROW. All existing piping
and inlets shall be cleaned to ensure proper drainage. All misaligned pipes and inlets
shall be corrected.

g. The existing 36-inch drainage structure on the east slopewall shall be protected
during widening.

r. Developer shall obtain, and pay all costs associated with, all necessary permits and
approvals required by the railroad for Work on or near the railroad ROW. Developer
shall comply and pay for the costs of compliance with all conditions of agreements,
permits and approvals. Developer shall be responsible for all railroad coordination
and requirements. Refer to Section 18 for additional requirements.

14.5.9 Bridge Structure No. 18

File Structure No. TBD (SR 265 Exit Ramp IR-3 over CSX & Port of Indiana Railroad - Sta
314+80.50 Line “IR-3”)

The clear roadway for the structure shall be 31 feet 4 inches, consisting of one 16-foot lane with
a 9-foot 8-inch outside shoulder and a 5-foot 8-inch inside shoulder.

A minimum vertical clearance of 23 feet shall be provided over the railroad to the proposed low
structure elevation. The structure shall accommodate a future rail line 30 feet east of, parallel to,
and at the same elevation as the rail line that crosses SR 62.

Developer shall obtain, and pay all costs associated with, all necessary permits and approvals
required by the railroad or for Work on or near the railroad ROW. Developer shall comply and
pay for the costs of compliance with all conditions of agreements, permits and approvals.
Developer shall be responsible for all railroad coordination and requirements. Refer to Section
18 for additional requirements.
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14.5.10 Bridge Structure No. 19
File Structure No. 265-9-7405 (WB 265 over SR 62 - Sta 393+77.35 Line “LA-WB”)

1. The existing north shoulder will be widened 1 foot. The clear roadway width for the
bridge shall be 53 feet 8 inches, consisting of two 12-foot travel lanes and a 12-foot
auxiliary lane with an 11-foot 8-inch right shoulder and a 5-foot 8-inch left shoulder.

2. The structure shall be designed for HS-20 loading in accordance with the AASHTO
Standard Specifications for Highway Bridges, 17th Edition, and shall be designed for
actual dead loads.

3. The bridge superstructure and substructure shall be rehabilitated with the following
minimum improvements:

a.

Both approaches and bridge rail transitions shall be removed. The existing bridge
deck expansion joints and 5 feet of the bridge deck (measured along a line parallel
with the beams) at both ends shall be removed. Existing reinforcing shall be cleaned
and straightened. Bridge deck barrier railing shall be removed. Mud walls shall be
removed down to the bridge seats.

One-quarter inch of the bridge deck shall be milled, and hydro-demolition shall be
used to remove unsound portions of the existing deck, as directed by the Engineer.

Substructure units shall be widened to accommodate the widened superstructure.

Reinforcing shall be drilled and grouted into the existing pier crashwalls, and the
existing crashwalls shall be modified as necessary.

All cracks between the top of the slope wall and the concrete berm shall be epoxy
injected.

Exposed reinforcing steel shall be cleaned and epoxy coated at spalls that will
otherwise not be treated as part of the rehabilitation, specifically on the interior
diaphragms at the piers, as directed by the Engineer.

End bent diaphragm and bridge deck shall be constructed to match the semi-integral
detail shown in the IDM Figure 409-3.

Additional beams and widened bridge deck shall be installed.
The removed portion of the bridge deck shall be replaced.

A latex modified PCC overlay shall be constructed on the entire superstructure. The
overlay shall be a thickness so the proposed grade and cross-slope results in a
constant overlay thickness.

New full-width reinforced concrete bridge approaches and barrier rail transitions shall
be placed.

TL-5 bridge railings shall be replaced at both copings. Developer shall field drill holes
and anchor reinforcing steel in the deck, as required, for the required minimum
reinforcing spacing.

m. Existing guardrail and guardrail transitions shall be reconnected on the south side

and replaced on the north side at the completion of construction.
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n. Existing pavement relief joint and sleeper slabs shall be replaced.

0. Existing light standards found on the bridge, according to Section 11 shall be
replaced.

p. Bridge deck drainage design shall be performed, and drains shall be added as
needed. All existing piping and inlets shall be cleaned to ensure proper drainage. All
misaligned pipes and inlets shall be corrected.

14.5.11 Bridge Structure No. 20
File Structure No. 265-9-7405 CDE (EB 265 over SR 62 - Sta 394+15.95 Line “LA-EB”)

The existing south shoulder shall be widened 7 feet. The existing north shoulder shall be
widened 12 feet 8% inches. The clear roadway width for the bridge shall be 55 feet 4 inches,
consisting of three 12-foot travel lanes with a 13-foot 8-inch right shoulder and a 5-foot 8-inch
left shoulder.

The structure shall be designed for HS-20 loading in accordance with AASHTO Standard
Specifications for Highway Bridges, 17th Edition, and shall be designed for actual dead loads.

The bridge superstructure and substructure shall be rehabilitated with the following minimum

improvements:

1. Both approaches and bridge rail transitions shall be removed. The existing bridge deck
expansion joints and 5 feet of the bridge deck (measured along a line parallel with the
beams) at both ends shall be removed. Existing reinforcing shall be cleaned and
straightened. Bridge deck barrier railing shall be removed. Mud walls shall be removed
down to the bridge seats.

2. One-quarter inch of the bridge deck shall be milled, and hydro-demolition shall be used
to remove unsound portions of the existing deck, as directed by the Engineer.

3. Substructure units shall be widened to accommodate the widened superstructure.

4. Reinforcing shall be drilled and grouted into the existing pier crashwalls, and the existing
crashwalls shall be modified as necessary.

5. All cracks between the top of the slope wall and the concrete berm shall be epoxy
injected.

6. Exposed reinforcing steel shall be cleaned and epoxy coated at spalls that will otherwise
not be treated as part of the rehabilitation, specifically on the interior diaphragms at the
piers, as directed by the Engineer.

7. End bent diaphragm and bridge deck shall be constructed to match the semi-integral
detail shown in the IDM Figure 409-3.

8. Additional beams and widened bridge deck shall be installed.

9. The removed portion of the bridge deck shall be replaced.

10. A latex modified PCC overlay shall be constructed on the entire superstructure. The
overlay shall be a thickness so the proposed grade and cross-slope results in a constant
overlay thickness.
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11. New full-width reinforced concrete bridge approaches and barrier rail transitions shall be
placed.

12. TL-5 bridge railings shall be replaced at both copings. Developer shall field drill holes
and anchor reinforcing steel in the deck, as required, for the required minimum
reinforcing spacing.

13. Existing guardrail and guardrail transitions shall be replaced at the completion of
construction.

14. Existing pavement relief joint and sleeper slabs shall be replaced.

15. Existing light standards found on the bridge, according to Section 11 shall be replaced.
An additional light underneath the bridge shall be added.

16. Bridge deck drainage design shall be performed, and drains shall be added as needed.
All existing piping and inlets shall be cleaned to ensure proper drainage. All misaligned
pipes and inlets shall be corrected.

14.5.12 Bridge Structures No. 21 & 22

File Structure No. TBD (SR 265 WB over Port Road - Sta 375+96.50 Line “LA-WB”)
File Structure No. TBD (SR 265 EB over Port Road - Sta 376+32.89 Line “LA-EB”)

The clear zone shall utilize the defined requirement in Section 9.

The clear roadway for the westbound structure shall be 53 feet 4 inches, consisting of two 12-
foot lanes, one 12-foot auxiliary lane, an 11-foot 8-inch outside shoulder, and a 5-foot 8-inch
inside shoulder.

The clear roadway for the eastbound structure shall be 43 feet 4 inches, consisting of two 12-
foot lanes with a 13-foot 8-inch outside shoulder and a 5-foot 8-inch inside shoulder.

A minimum future vertical clearance of 16 feet 6 inches over Port Road to the low future median
widened structure elevation shall be provided.

14.5.13 Bridge Structure No. 23

File Structure No. 265-10-9599 (SR 265 Ramp IR-9 over Port Road - Sta 917+83.75 Line
“IR_g”)

The clear zone shall utilize what the defined requirement in Section 9.

The clear roadway for the structure shall be 41 feet 4 inches, consisting of two 12-foot lanes
with an 11-foot 8-inch outside shoulder and a 5-foot 8-inch inside shoulder.

A minimum future vertical clearance of 16 feet 6 inches over Port Road to the low future median
widened structure elevation shall be provided.

14.5.14 Bridge Structure No. 24
File Structure No. 265-10-9557 (SR 265 Ramp IR-8 over IR-9 - Sta 813+03.95 Line “IR-8”)

The clear zone shall utilize what is defined in Section 9.
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The clear roadway for the structure shall be 31 feet 4 inches, consisting of a 16-foot lane with a
5-foot 8-inch inside shoulder and a 9-foot 8-inch outside shoulder.

A minimum vertical clearance of 16 feet 6 inches over Ramp IR-9 to the low future median
widened structure elevation shall be provided.

14.6 Wall General Description and Requirements

All walls shall be designed in accordance with all applicable Project Standards. Settlement and
deflection tolerances shall be in accordance with AASHTO specifications.

Retaining wall types shall not include modular block, bin walls, gabion walls, or prefabricated
modular walls unless stipulated otherwise herein. Extensible ground reinforcement shall not be
used. Wall types shall be included in Design Review submittals submitted to IFA for its review
and comment. Modular block walls will be allowed if they are less than 10 feet tall, are
reinforced, and are not in a flood plain.

Proposed MSE walls shall be in accordance with the Recurring Special Provision 731-R. Other
retaining wall types proposed for the East End Crossing shall be in accordance with the
construction tolerances defined in the MSE retaining wall Recurring Special Provision. Material
specifications for wall types other than MSE walls shall be in accordance with the Project
Standards and applicable minimum service life of 75 years, or 100 years if part of a bridge
abutment. Timber elements shall not be used to resist permanent loads.

Where exposed heights of retaining walls present grade differences of greater than 2 feet,
appropriate fall hazard protection in the form of fence consistent with Developer’'s Aesthetics
and Enhancement Implementation Plan shall be installed on retaining wall structures and shall
be placed in conjunction with concrete walls described in Section 14.6.1.

14.6.1 Wall Structures Specific for Kentucky

Retaining wall limits from the Reference Design are shown below and are for reference only.
Actual wall limits and locations shall be as required based on Developer’s Final Design.

R1 89+63.00 to 103+82.00 RT KY841

R3 92+84.30 to 94+70.00 LT KY841

R4 22+50.00 to 26+32.30 RT Ramp B

R5 18+50.00 to 26+32.30 RT Ramp B

R6 96+25.00 to 106+00.00 LT KY841

R13 149+49.60 to 150+32.20 RT KY841

R14 149+77.00 to 151+30.40 RT KY841

R15 149+67.40 to 150+49.30 LT KY841

R16 149+36.10 to 153+79.60 LT KY841

R17 152+77.00 to 154+74.50 RT KY841

R18 154+95.00 to 157+28.20 RT KY841
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R20 156+48.00 to 161+82.00 LT KY841
R21 150+86.50 to 152+22.40 LT KY841
R22 152+42.90 to 153+26.00 LT KY841
R23 154+38.00 to 157+15.00 RT KY841

Concrete safety walls shall be constructed within the Project ROW between the limits shown
below. Concrete safety walls shall be a minimum 8 feet in height from finished ground level and
have aesthetic treatments in accordance with Section 5. Structural design requirements for
concrete walls shall be in accordance with Section 14.6.3.

S1 82+62.30 to 83+52.60 LT KY 841
S2 80+00.00 to 81+14.40 RT KY 841
S3 82+26.80 to 106+86.00 RT KY 841
S4 125+20.00 to 134+00.00 LT KY 841

Additional concrete safety walls shall be constructed within the ROW between the limits shown
below. Concrete safety walls shall be a minimum 8 feet in height from finished ground level and
have aesthetic treatments in accordance with Section 5. Clear zone requirements shall be
followed. Structural design requirements for concrete safety walls shall be in accordance with

Section 14.6.3.

47+30.00 to 48+63.00 LT Wolf Pen Branch Rd

48+18.90 to 48+81.00 RT Wolf Pen Branch Rd

50+95.00 to 52+24.00 LT Wolf Pen Branch Rd

51+15.00 to 52+50.00 RT Wolf Pen Branch Rd

10+19.80 to 11+27.70 LT Springdale Rd

14.6.2 Wall Structures Specific for Indiana

Retaining wall limits from the Reference Design are shown below and are for reference only.
Actual wall limits and locations shall be as required based on Developer’s Final Design.

317+42.44 "A" to 321+39.19 LT "LA-EB"

320+41.20 to 321+77.93 RT "LA-WB"

8+82.71t0 13+75.40 LT "LS-5"

12+36.54 to 14+68.73 RT "LS-5"

Bridge Str No 21

Bridge Str No 22

Bridge Str No 23

Bridge Str No 24
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14.6.3 Noise Wall Structures

Developer shall design and construct noise wall systems where required by Department or
KYTC noise policy (depending on location) to protect residences adjacent to the East End
Crossing alignment. Noise barriers shall be considered roadside hazards and may be located
adjacent to the roadway shoulders, the top of cut slopes, on top of or immediately behind
retaining walls, and on bridges.

The provisions of Indiana Special Provision 620-R-483 and AASHTO Guide Specifications for
Structural Design of Sound Barriers, whichever provides the more strict criteria, shall be utilized
for the design.

Wind velocity of 90 miles per hour shall be utilized.

Noise wall structure designs shall be prepared and provided to IFA for Design Review with
Release-for-Construction Design Documents. All designs shall be accepted by IFA prior to
construction.

14.6.4 Anti-Graffiti Coating

Anti-graffiti coating shall be placed upon all the exposed surfaces of proposed walls, from the
finished ground surface at the base of the wall to a height of 10 feet above the finished ground
surface.

The anti-graffiti coating shall be a sacrificial wax based emulsion type coating.

Prior to application, Developer shall inspect all surfaces to be treated and correct all flaws in the
substrate that would ultimately affect the performance or appearance of the anti-graffiti coating.

Surface preparation, method of application, application techniques, coating thickness time of
application, rate of application, temperature requirements for application and curing time for the
anti-graffiti coating shall be in accordance with the written requirements of the manufacturer.

Developer shall allow substrate to fully cure and newly coated surface to fully cure before
application. Application shall be performed by an experienced applicator in accordance with the
manufacturerls recommendations. The number of coats and coverage rates shall at no time be
less than the manufacturers written requirements.

Developer shall protect plants and vegetation from over-spray and adjoining surfaces that are
not to have the anti-graffiti coating applied. Developer shall protect the public in an area used by
the public. Developer shall comply with all federal, state, and local environmental restrictions.

Developer shall apply surface seal prior to applying the anti-graffiti coating.

14.7 Traffic Structures

The minimum design life for the traffic structures covered herein shall be 50 years. Refer to
Section 13 for foundation design for traffic structures and Section 11.5.1.5 for design and
construction requirements.
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14.7.1 Sign Structures

All sign structures in Indiana shall be designed and detailed in accordance with Department Box
Truss & Cantilever Structure Detail Drawings, (Attachment 14-1), Standard Specifications and
AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires, and
Traffic Signals, 5" Edition.

All sign structures in Kentucky shall be designed and detailed in accordance with KYTC
Standard Details, Standard Specifications and AASHTO Standard Specifications for Structural
Supports for Highway Signs, Luminaires, and Traffic Signals, 5" Edition.

For Dynamic Message Signs and other special sign types, Developer shall apply sign data
(material, weight and dimensions, etc.) from sign manufacturers approved by the Department to
perform sign structure calculations, and shall submit calculations to IFA for approval. Written
comments to the calculations will be returned to Developer for revisions if needed. Once
comments to calculations have been satisfactorily resolved, Developer shall develop the
standard sheets for the sign supports.

In addition, for Dynamic Message Signs and other special sign types, Developer shall apply 50-
year recurrence interval for wind speed and other adjustment factors in accordance with
AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires, and
Traffic Signals, 5™ Edition (Sign 3, 5, 6) and use additional DMS sign structure standards as
required by IFA and KYTC and those required by OSHA with respect to safety and security
access regulations.

Any modifications to existing sign supports, including the replacement of sign panels, shall be
submitted to IFA for Design Review. Developer shall evaluate the existing sign supports for
structural adequacy.

Where new sign panels are proposed by Developer on existing structures, Developer shall
prepare and provide calculations demonstrating that the existing structure can accommodate
the proposed sign panels to IFA for approval. If an existing sign structure cannot accommodate
the proposed sign panels, Developer shall provide a new sign structure. The finish shall match
the finish of the existing structures on those roadways. Bridge mounted sign structures shall be
treated in the same manner.

14.7.2 Toll Gantry Structures

Toll gantry structures shall be designed and constructed to accommodate the loads from Tolling
Equipment and all other appurtenances. The gantry structures shall be designed and configured
to allow maintenance access to all signing, lighting, and Tolling Equipment without requiring
lane closures on the on the roadway below. Gantry structures shall be similar in appearance to
other sign structures required on the project. The design and detailing of toll gantry structures
shall be coordinated by Developer with the Tolling Systems Integrator.
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15 EAST END BRIDGE MAIN SPANS STRUCTURE
15.1 General

15.2 Standards and References

Design and construct the East End Bridge Main Spans structure Work in accordance with the
applicable requirements of the PPA Documents, including Project Standards and this Section
15; Governmental Approvals; and applicable Laws.

15.3 Definitions

See Exhibit 1 of the PPA for the definition of East End Bridge, East End Bridge Main Spans, and
East End Bridge Kentucky Approach Spans. For the requirements of the East End Bridge
Kentucky Approach Spans, refer to Section 14.3.4, unless expressly included in this Section 15
under the term East End Bridge.

15.4 Structure Description and Requirements

The structure type, arrangement, and architectural renderings depicted in the Reference
Information Documents (MS-5.01, MS-5.02, MS-5.06, and MS-5.07) show the context-sensitive
architectural treatment during the bridge type selection process.

An approach slab shall be provided at the Indiana abutment. The bridge shall carry IN-265/KY-
841 traffic with two 12-foot O-inch-wide lanes of traffic in each direction and a minimum 12-foot
0-inch-wide shoulder on each side of each direction roadway. The bridge shall also carry an 11-
foot O-inch-wide clear walkway on the downstream side of the bridge. The walkway shall be
designed to accommodate bicycles.

e The East End Bridge shall have a minimum design life of 100 years, starting at the
substantial completion date.

e The bridge, when opened, shall be striped for two lanes of traffic in each direction, with
wide shoulders, as shown in the Reference Information Documents, but shall be
designed to carry six lanes of traffic by restriping, resulting in reduced-width shoulders.

15.4.1 Aesthetic Requirements

The East End Bridge shall be designed and constructed with sensitivity to aesthetic
commitments, historic cultural landscapes, and the historic context and shall be consistent with
the Bridge Type Selection Process. The design shall include aesthetic treatments to surfaces,
structures, and appurtenances that complement the historical contexts of historic properties and
are in keeping with the Historic Preservation Plans for those areas.

In an earlier project phase, a Bridge Type Selection Process was conducted to evaluate
potential bridge types for this setting. The structure types considered in that process are
depicted in the RID MS-5.06. The Reference Design (RID MS-5.01, MS-5.02 and MS-5.07) is
based on the Bridge Type Selection Process Alternative A-5 (later designated Alternative R-3).
Developer shall work with IFA, advisory groups and the public in development of aesthetic
elements in the Final Design, as per the requirements appearing in Section 5 of these Technical
Provisions.
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In keeping with the Bridge Type Selection Process, the East End Bridge Main Spans shall be
one of five (5) bridge types designated Alternative A-1, A-2, A-3, A-4 or A-5 (depicted in RID
MS-5.06 p. 6-12), or a sixth bridge type, which is an H-tower cable-stayed bridge and generally
described as follows:

H-towers shall have vertical pylons
Pylons shall be visually external to the bridge superstructure
Towers shall meet all other physical requirements given in the Technical Provisions

Stay cables shall be connected to the bridge superstructure outside of the roadway
parapets.

The following are the essential aesthetic design guidelines that the East End Bridge Main Spans
bridge type shall follow:

1. The new bridge is of symbolic importance to the community. The structure should be a
memorable and visually outstanding bridge with which the local residents can identify.

2. The new bridge should be as visually transparent and unobtrusive in order to fit within
the context of the river and shorelines. The new bridge should complement its
surroundings and not dominate the site.

3. The pedestrian walkway should be user friendly, maximize the feeling of safety and
separation from traffic lanes, and encourage pedestrian and bicycle usage as much as
possible. The pedestrian walkway should be attractive, and the location should allow for
uninterrupted vistas of the river and the surrounding environment.

4. The design should enhance the important views and vistas. The view of the underside of
the bridge is very important because not many areas along the river are open to the
public but the river can be used for recreational purposes. One of the most important
views will be on the river looking at the bridge from a distance. The view from the
approach roadways is important and shall be considered, as well as the view from the
surrounding neighborhoods.

5. The new bridge should create an architectural legacy through attention to detail. The
main structural elements should be well proportioned, and the details (barriers,
superstructure elements, lighting, signing, etc.) should be open-looking and not visually
imposing.

Bridge lighting should be subtle and non-intrusive to neighborhoods.

The color of the bridge and all its components should blend in with the sky and the
landscape. Features of the local historic landscape should be considered as inspiration
for architectural themes in terms of color or texture (Utica Quarry, Limestone bluffs and
outcropping, Louisville Water Tower, and covered bridges).

8. The bridge should be complementary to the native vegetation, landforms and materials
in the area.

The aesthetics of the East End Bridge Kentucky Approach Spans shall be consistent with the
East End Bridge Main Spans. In addition to the aesthetic requirements, the East End Bridge
Main Spans shall meet all other requirements specified in this Section 15.
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15.4.2 Navigation Channel Clearances

The sailing line of the navigation channel shall be as defined by the U.S. Army Corps of
Engineers navigation Chart No. 88. The following navigation channel clearance shall be
maintained:

e Minimum Vertical Clearance = 71 feet above the normal pool.

e Minimum Horizontal Clearance = 900 feet normal to and centered on the sailing line of
the river channel.

e Minimum Horizontal Clearance During Construction = 600 feet normal to and centered
on the sailing line of the river channel. (The sailing line of the channel is at a skew to the
longitudinal centerline of the bridge and shall be maintained within the 900-foot
navigation channel that is established from the design.)

15.4.3 Roadway Clearance

The minimum vertical clearance over Upper River Road shall be 18 feet 0 inches.

15.4.4 Horizontal and Vertical Alignment

The horizontal alignment of the bridge shall be designed to fit within the Project ROW, with a
minimum clearance of 40 feet of clearance from the face of the bridge to the nearest Project
ROW line.

The vertical alignment of the bridge shall have a minimum 0.50 percent grade and a maximum
3.0 percent grade. The roadway cross slope shall be 2.0 percent.

15.4.5 Unit and Dimensions

All dimensions shall be measured horizontally and vertically at 60° Fahrenheit, unless otherwise
noted.

15.4.6 Datum

Elevations shall be based on the North American Vertical Datum of 1988 (NAVD88). The plans
presented in the RID (MS-5.01 and MS-5.02) are based upon the project coordinates.

15.4.7 Water Levels
Table 15-1 Ohio River Elevations (Near River Mile Point 595)

Condition ORD Elevation NAVD88 Elevation
Normal Pool 420.0 418.8
Ordinary High Water 423.2 422.0
2% Flow Line (50-year) 450.1 448.9
100-Year Flood 452.9 451.7
Note:

ORD - Ohio River Datum
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15.4.8 Bridge Barriers and Railings

All bridge railings shall be structurally and geometrically capable of surviving the crash test for
Test Level 5 (TL-5), as defined by Chapter 13 of the American Association of State Highway
and Transportation Officials (AASHTO) Load and Resistance Factor Design (LRFD) Bridge
Design Specifications.

The roadway barrier between the roadway and walkway shall be structurally and geometrically
capable of surviving the crash test for TL-5. The modification shall be designed to satisfy TL-5
requirements.

The walkway shall be Americans with Disabilities Act (ADA) compliant and have pedestrian
railings with a minimum height of 42 inches, and it shall be designed for pedestrians and
bicycles.

15.4.9 Temporary Structures

Developer shall provide all temporary structures necessary to perform the Work.

15.4.10 Checking of Structural Design

Developer shall engage an independent checking team, consisting of professional engineers
experienced in the design of cable-stayed structures, to perform independent design checks of
the East End Bridge Main Spans. No independent check of the approach bridge or other project
structures is required. The independent checking team shall be from a different firm than the
Designer.

The checking team shall be responsible for the following:

e Conducting design checks to ensure that the design of structure meets performance
expectations outlined in these Technical Provisions and that such design is carried out
according to Good Industry Practice.

e Undertaking supplementary analyses to independently verify and confirm the design
methodologies and assumptions used.

¢ Identifying deficiencies in the design and analyses, and notifying Developer and IFA of
unresolved deficiencies.

The independent design check requirement shall be separate from and in addition to
Developer’s required quality assurance procedures.

15.4.11 Bridge Load Rating

Developer shall load rate the East End Bridge according to the latest AASHTO Manual for
Bridge Evaluation, 2" Edition, 2011 and the Department Bridge Inspection Manual, Part 3: Load
Rating. The ratings shall be based on the final Record Drawings of the bridge and be prepared
and submitted in accordance with the Project Standards. Complete and detailed as-built
structural models shall be provided to IFA with the Record Drawings.

The load rating models shall be developed by a Registered Professional Engineer experienced
in developing load rating models and shall be checked by a Registered Professional Engineer.
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The model shall be capable of distributing loads based on the geometry and stiffness of the
structural elements. Nonstructural elements, such as barrier rail, shall not be modeled as load-
carrying elements. In performing the load rating, the distribution of loads shall be the same as
that used in the design of the structure.

Standard AASHTO vehicles and Indiana Legal Loads (Indiana Title 9, Article 20) shall be used
in the models to generate load-rating results for superstructure elements of the bridges that
carry live loads.

The overall rating shall be the lowest rating of any individual component, segment, or type. The
final rating and each component rating shall be accompanied by the location of the rating, limit
state, and impact factor.

Each separate bridge component, segment, or element constructed shall be rated and reported
to IFA. At a minimum, ratings shall be computed for moment and shear at the 1/10th points of
each bridge span. The Bridge Load Rating Report shall also include the load rating analysis
computer model electronic files as an attachment (see Part 3, Chapter 9 of the Department
Bridge Inspection Manual.

Developer shall submit a Bridge Load Rating Report for the East End Bridge, in accordance with
the requirements of this Section 15.4.11, to IFA with the Record Drawings for Design Review
and approval. This report shall include the methods and software, if applicable, used to load rate
the bridge, such as influence lines or surfaces.

15.4.12 Security

Developer shall assess accident and terrorist vulnerabilities and incorporate mitigation
measures in the design of the East End Ohio River Bridge in accordance with Section 24.1.

Developer shall comply with the AASHTO Bridge Security Guidelines, 1st Edition. Localized
spall and breach damage shall be accounted for when designing bridge components for blast
forces (refer to guidelines from the U.S. Department of Defence for spall and breach damage
estimated for non-column structural components). The blast load analysis of the structure shall
consider inertial effects, and dynamic analysis shall be used for the design of any structural
member subjected to blast loads.

15.4.13 Signing

Refer to Section 11 for signing requirements. All sign structures shall be designed in
accordance with Project Standards.

15.4.14 Utilities

In addition to any utility services required in this Section 15, Developer shall design and install
six (6) 4-inch vacant conduits for future utility use on the East End Bridge. The conduits shall
extend from the south abutment in Kentucky to the north abutment in Indiana and shall be
terminated in handholes outside of the structure or pavement. Developer shall provide a dead
load allowance for future utilities within the vacant ducts. Position of the ducts shall comply with
the aesthetic requirements set forth in Section 15.4.1.
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Ducts may be embedded in the structural elements if appropriate. Exposed conduit on bridge
structures shall be bullet resistive. If exposed, Developer shall use PVC coated galvanized rigid
steel.

15.5 Design Criteria

15.5.1 Design for Durability

Developer shall design the East End Bridge to meet the required service life either by selecting
materials with reduced corrosion potential, by selecting materials and details that resist
degradation, or by other means that Developer demonstrates will meet the required service life.
The IFA will review any proposed means for its good faith discretion.

The service life of the East End Bridge shall be 100 years, except as otherwise indicated in
Table 15-2 for replaceable components.

Table 15-2 Minimum Service Life for Components

Non-Replaceable Components Minimum Service Life (Years)
Towers, piles, pile caps, piers, pier caps, deck, and 100
superstructure

Replaceable Components Minimum Service Life (Years)

Stay cables 60
Bridge bearings 50
Expansion joints 30
Bridge and walkway barrier 60
Separate bridge deck wearing surface 30
Drainage system 75
Access (boxes, towers and piers): Internal access 60
ladders, platforms, etc. (galvanized and painted)
Stay-cable dampers 40
Dehumidification system ® 30
Painting — superstructure external for orthotropic 20
box, composite box
Access: electrical and mechanical parts 30
Other proposed components As agreed to during final design
2 If required by Corrosion Protection Plan.

The requirements specified herein are intended as minimum requirements. Developer shall
provide a Corrosion Protection Plan that details the selection of materials, design details, and all
other provisions necessary for achieving the specified service life (“Corrosion Protection Plan”).
The Corrosion Protection Plan shall be submitted for Design Review with the Stage 1 Design
Documents.

All structural steel shall be painted, with the exception of piling and maintenance
appurtenances. Maintenance appurtenances shall be hot-dip galvanized, per ASTM A 123.

The Corrosion Protection Plan shall, at a minimum, include the following:
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e Include a conceptual approach to achieving the required 100-year service life for non-
replaceable elements.

e Identify a conceptual approach to achieving the required service life in Table 15-2 for
replaceable elements.

e Identify each structure component with the corresponding environmental exposure
conditions for each component (e.g., buried, submerged, exposed to atmosphere,
exposed to corrosive chemicals).

o Identify relevant degradation and protective mechanisms for each structure component.
Quantify degradation processes and resistances to these processes with respect to time.
Models shall use a probabilistic approach to evaluate the time-related changes in
performance that occur, depending on the component, environmental conditions, and
any proposed protective measures. Models shall be listed in the plan.

e Adjust the expected service life of each structural component (refer to Table 15-2),
based on the proposed material, exposure condition, relevant degradation mechanism,
and any proposed protective measures, taking into account the proposed
inspection/maintenance schedule. List any corrosion allowances and thresholds used.
Include the level of reliability or probability of the predicted service life of each element,
as well as the expected interval of replacement or renewal of the protective measures
within the service life duration (e.g., thickness of coats, humber of times to recoat paint
that protects steel members).

e Detail construction methods to ensure the highest quality products are achieved (e.g.,
ensure uniform compaction of the concrete, adequate concrete cover, proper curing for
the element, etc.).

Additional specific requirements for the Corrosion Protection Plan shall include the following:

1. List of the manufacturers of all proposed coatings, inhibitors, sealers, and membranes.
2. Schedule for corrosion inspection of the structural components.

3. Proposed maintenance schedule for items/materials that could be affected by corrosion.
4

Direct electrical current and sacrificial materials (catholic protection) shall not be used to
mitigate for expected corrosion effects.

5. Discussion of any Deviations, including engineering support, for how such Deviations will
achieve performance requirements.

15.5.2 Towers

The towers shall not exceed 300 feet in height above the normal pool elevation. This shall not
include attachments such as railings or lights.

15.5.3 Footings
The main tower footings shall be designed within the elevations in Table 15-3.

Table 15-3 Footing Elevation Criteria

Element Minimum Elevation Maximum Elevation
Top of Footing ? 424.0 n/a
Top of Footing® n/a 406.8
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2 If the top of footing is designed to be near normal pool surface.
® |f the top of footing is designed to be below the normal pool surface.

15.5.4 Overlay

The roadway area and the walkway shall be protected by minimum 2-inch latex modified
concrete (LMC) overlay or wearing course.

15.5.5 Expansion Joints

All expansion joints shall be sealed. All open-type expansion joints shall be detailed to collect all
drainage and convey it off of the structure. Expansion joints within the walkway shall have a top
plate for pedestrian and bicycle use. Mid-span expansion joints shall not be allowed.

15.5.6 Bearings

Bearings shall be designed and detailed to be replaceable by jacking the superstructure off the
permanent bearings. The design shall allow adequate space for constructability. The
superstructure shall be designed to accommodate jacking without future modification. The
longitudinal and transverse analysis of the superstructure shall consider the redistribution of
reactions and forces when jacks are engaged to replace the bearings. The Plans shall indicate
the intended position of the jacks. Bearing replacement shall be considered with a single lane
closure for live load.

15.5.7 Stay Cables

Wedge-type anchorage shall be used for stay cables. Cable anchor heads shall be sized to
accommodate a minimum of 5 percent additional number of strands for future needs. No saddle
at the towers shall be included in the final design.

15.5.8 Cable Corrosion Protection

The strands of each stay cable shall be greased or waxed and individually sheathed by
polyethylene (PE). Developer shall specify the material properties necessary to achieve the
required service life. The bundle of strands shall be placed in a PE pipe. The space between the
PE pipe and the strand bundle shall not be filled with grout. Developer shall specify a means of
protection for the cable anchorages at deck level to protect from corrosion. Developer shall
include these requirements and any additional requirements in the Corrosion Protection Plan.

15.5.9 Cable Replacement

The bridge shall be designed so that stay cables can be replaced one at a time while
maintaining two lanes of traffic in each direction. The active lane shall be away from the cable.
Fatigue stress consideration need not be applied for this condition. A cable replacement plan
shall be included in the Maintenance Plan.

15.5.10 Cable Loss

The bridge shall be designed so that the accidental loss of a single cable or a group of cables,
where they are in close proximity and have the potential to fail as a group, shall not result in
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failure of the bridge. Six lanes of live load shall be placed in accordance with AASHTO
requirements.

15.5.11 Barge Impact

All towers and anchor piers, plus the transition pier (Pier 1 of the Reference Information
Documents), shall be designed for barge impact in accordance with AASHTO LRFD Section
3.14 Pier Protection, such as fenders, dolphins, berms, island, or other sacrificial devices, shall
not be allowed. The vessel data for traffic density and velocity shall be from the McAlpine Lock
and Dam which is included in RID MS-5.03.

Developer shall submit a Barge Impact Analysis Report to the IFA for Design Review prior to
commencing with the Stage 2 Design that shall include the following (“Barge Impact Analysis
Report”):

An introduction

Analysis procedures

Analysis results

Calculations

Historical hydrograph data at bridge location

15.5.12 Deflection Limits

The maximum allowable rotation at the center of main span due to one side of the one roadway
being fully loaded with design live load, while the other side is unloaded with live load, shall be 2
percent, or 1.146°. One roadway fully loaded is defined as placing three lanes of live load in one
direction, distributed as defined by AASHTO.

15.5.13 Acceptable Acceleration for Human Comfort

The walkway vertical vibration induced by one passing truck shall be computed. The maximum
allowable vertical acceleration shall be less than 1.64 f*° ft/s?, where f = bridge frequency in Hz.
This is derived from Eurocode EC 2.2 for pedestrian comfort criteria as a function of the
fundamental natural frequency.

15.5.14 Bridge Lighting and Illlumination
15.5.14.1 General

All aesthetic, roadway, and walkway lighting shall be designed and constructed to minimize the
dispersion of light beyond the Project ROW and include state-of-the-art techniques and
systems, such as full cutoff optics or other similar systems, to the extent that is required to
ensure safe roadway lighting designs, and navigation required by the U.S. Coast Guard (USCG)
and the Federal Aviation Administration (FAA).

15.5.14.2 Reserved
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15.5.14.3 Aesthetic Lighting

Aesthetic lighting of the cables, towers, and underside of the box girder shall be provided
consistent with the context-sensitive design process. Lighting shall be sufficient to highlight the
cables and superstructure while minimizing the lighting pollution to the rural surroundings.

15.5.14.4 Obstruction Lighting

Obstruction lighting shall be provided on the towers in compliance with the FAA Aeronautical
Information Manual.

15.5.14.5 Navigation Lights

The centerline (sailing line) and edges of the navigation channel, which is 900 feet normal to
and centered on the sailing line of the river channel, shall be marked using navigation lights that
shall be mounted on the superstructure, on both upstream and downstream sides, in
compliance with the Code of Federal Regulations (CFR) 33 Chapter I, Subchapter C — Aids to
Navigation.

15.5.15 Electrical Grounding

Electrical grounding and lightning protection shall be provided in accordance with NFPA 70
National Electrical Code and NFPA 780 Standard for the Installation of Lightning Protection
Systems. All connections and components of the system shall be accessible for inspection and
maintenance. For the cable-stayed bridge structure, lightning protection of concrete pylons and
stay cables shall consist of the following:

e Installation of collector lines from each stay-cable anchorage to a transition line.
Installation of a collector line from the reinforcement near the top of the pylon to the
transition line. Collector lines shall be made of copper and have a cross section of at
least 0.08 inches; and,

e Installation of a transition line, in direct contact with the reinforcement cage, from the
pylon tip down to the foundation. The transition line shall have a cross section of at least
0.3 square inches and may consist of specifically designated reinforcing steel bars
properly welded together to assure adequate electrical conductivity. The transition line
shall be connected to the foundation earth which typically consists of a horizontal closed
loop of reinforcing steel bars (min 0.3 inches cross section) placed low in the foundation,
inside the concrete. The concrete deck does not need any specific protection in general.
In case electrically isolated bearings are used, they need to be electrically connected to
earth with cables (min. cross section of 0.08 square inches or copper bar with a
minimum diameter of ¥4 inches). Composite structures are suggested to be protected
similarly to concrete structures.

The lightning protection system shall include protection for all access ladders, maintenance
walkways, and platforms in order to protect maintenance workers.

The electrical systems shall be grounded separately.
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15.5.16 Channel Closing

Channel restrictions shall be in compliance with the USCG Section 9 permit requirements.

15.5.17 Maintenance and Inspection Access

Permanent ladders and platforms shall be provided for access to cable anchorage inside the
tower and the box girders, all interior spaces inside the tower and the box girders, navigation
lights, aviation obstruction warning light, and aesthetic lights.

Developer shall provide an access system for the maintenance and inspection of all
superstructure areas under the deck. The access system shall be capable of reaching all
superstructure areas under the deck that will require inspection and maintenance. The access
system shall be capable of being used by all maintenance and inspection staff. Any permanent
portions of the access system shall be consistent with the aesthetic requirements. If inspection
access to the underside of the superstructure box girders and the drainage pipes is from an
inspection snooper truck on top of the deck (either roadway or walkway) the walkway shall be
designed to support the inspection snooper truck.

Tower and box girder interior spaces shall be designed to be accessed from deck level. Box
girder access points shall not be spaced more than 300 feet.

All access doors and hatches shall be secured by weatherproof locks.

Lighting shall be provided in all interior spaces inside the tower and the box girder, providing a
minimum of 5 foot-candles in all locations. Electrical duplex power outlets, 120-volt alternating
current, shall be provided at every access hatch and a minimum of every 100 feet thereafter.

Tower and box girder interior spaces shall be ventilated in accordance with Developer’s
Corrosion Protection Plan and Occupational Safety and Health Administration (OSHA)
standards.

For future maintenance and repair operations, Developer shall provide any necessary
appurtenances to provide for the easy movement of heavy equipment and materials, such as
cable anchorages. Developer shall specify how such movement will be accommodated in the
Maintenance Plan.

15.5.18 Rigging Anchor

Anchors for the attachment of rigging equipment at tower top shall be installed to allow
inspection of the stay cables and the tower outside surface. At least one anchor shall be
provided for each tower face. Anchors shall comply with OSHA standards for construction (29
CFR 1926).

15.5.19 Drainage

Stormwater within the roadways, median, and walkway shall be collected in a closed drainage
system and carried to the Kentucky Approach. The drainage system shall be designed for a
100-year, 1-hour storm event. Refer to Sections 7 and 8 for drainage storage and treatment
requirements.
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No drainage pipes shall be located within any box girders. The drainage pipes along both edges
of the superstructure shall be hidden from view from the shore. The design shall be such that
drainage pipes can be inspected and replaced as necessary.

15.5.20 Permanent Retaining Walls

For permanent retaining wall requirements, refer to Section 14.
15.6 Design and Analysis Method

15.6.1 Importance Factor

The operational importance factor shall be 1.05 for the strength limit state, 1.0 for all other limit
states, and 1.0 for the redundancy factor.

15.6.2 Structural Steel

Steel beams shall be designed to act compositely with the concrete deck.

15.6.3 Overlay

The overlay shall not be considered for the calculation of section properties for composite
action.

15.6.4 Foundations

Foundation design shall be in accordance with Section 13. Steel casing of the drilled shafts shall
not be considered as a part of any structural member. However, the steel casing may be
considered to provide confinement and stiffness. The thickness of the casing to be considered
for confinement and stiffness shall be reduced from the actual thickness to account for corrosion
loss.

15.6.5 Hydraulic Modeling and Scour Analysis

Developer shall perform all hydrology/hydraulic analyses and design for the East End Bridge
Main Spans and any portion of the East End Bridge Kentucky Approach Spans as is necessary
to provide a complete analysis. The hydraulic analyses shall include a 2D analysis of the
proposed bridge configuration to predict hydraulic impacts on the existing Ohio River flow
regime. The 2D analysis shall be completed with a Surface Water Modeling System (SMS)
interface using the Finite Element Surface Water Modeling System (FESWMS) solution
algorithm. The 2D hydraulic modeling shall include an analysis of the dry weather (normal pool)
condition, 10-year (10 percent probability), 50-year (2 percent probability), 100-year (1 percent
probability), and 500-year (0.2 percent probability) storms. The total potential increase to the
100-year flood elevation of the Project on the Ohio River shall not exceed 0.15 feet at any
location. Developer is advised that there are backwater effects from the proposed Downtown
Bridge project not under this PPA. Developer is required to coordinate its design with the
Downtown Crossing design-build team and reflect those backwater effects in the analysis.

This hydrology/hydraulic analysis shall include all modeling, analysis, and design to ensure that
all foundations and water course banks are designed to resist 100-year scour. Scour analysis
shall be performed for a 500-year flood event to ensure structural stability. The scour analysis
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shall be performed in accordance with the methodology outlined in the Federal Highway
Administration (FHWA) Hydraulic Engineering Circular (HEC) No. 18 to develop predictions of
long-term, contraction, and local scour at piers and abutments.

Developer shall provide velocity vectors from the 2D model to the Seamen’s Church Institute for
the purposes of navigation simulation. Velocity vectors shall be provided for the normal pool, 50-
year, and 100-year storm events at each node in a grid layout.

Developer shall provide a Hydraulic Report to IFA for review and comment prior to commencing
with Stage 2 Design that includes the full hydraulic analysis and scour depth calculations. The
IDM presents a Design Procedures Checklist as Fig. 32-7A which shall be included in and
identified in the Hydraulic Report.

The Hydraulic Report shall be prepared by a Registered Professional Engineer and shall be
signed and sealed by the Responsible Engineer as per IDM requirements.

15.6.5.1  Navigation Simulation

Developer shall comply with the U.S. Coast Guard Section 9 permit. The U.S. Coast Guard will
determine if any proposed changes to the pier locations by Developer from those provided by
IFA as part of the submittal of applications for IFA-Initiated Approvals require a reanalysis of the
navigation simulation. Developer shall be responsible for performing any required re-analysis.
See Sections 4.3 through 4.5 of the PPA for additional information on Governmental Approvals.

15.6.6 Creep and Shrinkage

The CEB-FIP Model Code for Concrete Structures, 1990, for "Time Dependent Behavior of
Concrete Creep and Shrinkage" shall be used to compute the effects of creep and shrinkage on
the deck and tower.

15.6.7 Non-Linear Effects

The non-linear effects due to large deformations shall be considered for cable replacement and
cable loss cases. Non-linear effects shall be considered in both the global and local analysis of
the structural bridge system.

The forces and deformations shall consider the following and shall be included in the design
documentation:

The p-delta effect of the towers under axial load and bending
The p-delta effect (geometric non-linearity) of girders under axial load and bending
The variation of load intensity with loaded length when load superposition is no longer
valid

e The non-linear effect of live load that includes the moment due to dead load thrust acting
on the live load displacement

e Material nonlinearity

15.6.8 Aerodynamic Evaluation

Developer shall carry out a wind study and generate site-specific wind climate data obtained
from the correlation of wind load data available from the Louisville International Airport and
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Bowman Field. Developer shall be responsible for assessing and verifying the return period and
wind loads to be used for construction stage analysis.

Developer shall perform full aeroelastic model testing of the East End Bridge Main Spans in its
final configuration and throughout all critical stages of construction. Static aerodynamic
coefficients (lift, drag, and moment), aeroelastic flutter coefficients, and vortex-induced
aerodynamic motions shall be obtained from wind tunnel tests using a detailed sectional model
of the bridge, using an appropriate scale. Static aerodynamic coefficients shall be determined
for a +/-10 degree angle of attack. Dynamic response shall be determined for a +/-5 degree
angle of attack.

Developer shall prepare a Wind Engineering Study Report, divided into two Submittals specified
below, with the results of the wind study and full aeroelastic model testing of the bridge to
determine wind design forces based on wind tunnel test findings. Critical construction stages
shall be determined by Developer. The Wind Engineering Study Report shall contain the
following two Submittals, at a minimum:

1. Wind Study Report
a. Introduction.

b. Wind climate and site analysis, including introduction, data sources, methodology,
results, conclusions, and recommendations.

c. Section model test information, including objectives and criteria, model description,
wind tunnel test procedures, aerodynamic stability results, and static force and
moment coefficients.

d. Results to wind buffeting, including background information, mean and background
fluctuation wind loads, inertial loads due to wind-induced bridge motions, and
simplified wind load distributions for structural design.

2. Wind Engineering Report
a. Description of the aeroelastic model and its design
b. Description of the wind tunnel simulation
c. Description of the wind tunnel test and instrumentation
d. Aerodynamic stability from wind tunnel test results
e. Response to turbulent winds from wind tunnel test results

f. Response comparisons between the stability and buffeting analysis and the test
results

g. Comparison of simultaneous peak moments at the base of the tower
h. Stay-cable wind, rain vibration, and pedestrian comfort analysis
i. Cable damping evaluation
j-  Conclusions and recommendations
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The Wind Study Report shall be submitted to the IFA for review and comment with Stage 2
Design Review and the Wind Engineering Report shall be submitted to the IFA for review and
comment with Released-for-Construction Design Review documents. The two Submittals shall
be assembled into the Wind Engineering Study Report and submitted with Record Drawings.

Wind buffeting analysis shall be performed by Developer in accordance with AASHTO LRFD
Bridge Design Specifications and ASCE/SEI 7-10. Both static and dynamic wind effects shall be
considered, utilizing computer models of the bridge that incorporate the results of wind tunnel
tests of sectional models of the deck. Wind tunnel tests shall include smooth and turbulent flow,
and 0.5 percent to 1.5 percent damping.

Developer shall provide a cable dampening system if required for stability.
15.6.8.1  Wind Events

The wind analysis and design shall consider both a high-probability serviceability event and a
lower-probability aerodynamic stability event. The wind analysis and design shall consider both
the completed bridge and critical construction stages.

The serviceability wind event shall have a probability consistent with a mean return period of
100 years as defined in ASCE/SEI 7-10, but the resulting mean-hourly wind speed shall not be
less than the mean hourly wind speed of a 100 year return period from wind climate data.
During all phases of construction, a mean hourly wind speed of not less than wind climate data
shall be applied.

Vertical deck accelerations shall not exceed 0.05g for winds up to 30 mph and 0.10g for winds
between 30 mph and 45 mph (where g denotes acceleration due to gravity). The completed
bridge shall show no signs of flutter instability up to a 10,000 year return wind event and during
all phases of construction for the 20-year wind event. If the bridge shows any sign of
aerodynamic instability during the serviceability wind event or does not meet deck acceleration
limits, the cross-section or other bridge design features shall be revised and all wind tunnel tests
repeated. All revisions are subject to the IFA’s review and comment. During construction,
temporary remedial measures to counteract any distress shall be implemented as required
without obstructing the minimum horizontal clearance and the vertical clearance.

15.6.9 Tensile Stress in Concrete Deck

For segmental cable-stayed box deck section alternates, follow the requirements of AASHTO
LRFD Section 5.9.4 applicable to “segmentally constructed bridge”. For alternates with a steel
edge girder with transverse floor beam system, deck longitudinal stress (as well as deck stress
in the direction of main load path) shall meet the requirements of AASHTO LRFD Section 5.9.4.

15.7 Loads

The bridge shall be designed in accordance with the more stringent specifications of the IDM or
AASHTO LRFD requirements and load combinations, unless otherwise noted.
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15.7.1 Dead Loads

The unit weight of concrete shall be 150 pounds per cubic foot, except as noted:

e Concrete deck and tower — 155 pounds per cubic foot
e Post tensioned concrete — 155 pounds per cubic foot

15.7.2 Utilities

No additional utilities other than those required for roadway lighting, aesthetic lighting,
navigation lighting, tower and box girder internal lighting, and air beacons are anticipated for the
bridge.

15.7.3 Live Load
The bridge shall be designed for HL-93 loading

Pedestrian live load shall be 75 pounds per square foot applied to the walkway/bike path, in
accordance with LRFD 3.6.1.6. The pedestrian live load shall be applied in combination with
vehicular live load, in accordance with LRFD Sections 3.6.1.1.2 and C3.6.1.1.2.

The walkway shall be checked for (1) H-20 truck load, which represents a fire engine or other
emergency vehicle, and (2) an inspection snooper truck weighing 80 kips. The H-20 and
shooper truck loads shall not be combined with pedestrian live load, but shall be combined with
vehicular live load in accordance with LRFD Section 3.6.1.1.2.

15.7.4 Construction Live Load

Developer shall apply all anticipated construction live loads.

15.7.5 Vehicular Dynamic Allowance

Vehicular dynamic allowance shall be considered in the design as required by AASHTO
Reference LRFD Section 3.6.2 for HL-93 live load and Section 3.8 of the AASHTO Standard
Specifications for HS-25 live load.

The loaded length L, to be used for calculating the dynamic allowance, shall be determined from
influence lines and shall be the sum of the individual lengths that shall be loaded so as to
produce the maximum stress in the members being considered.

Stay-cable design (including anchorages) shall include live load dynamic allowance in
accordance with the Recommendations for Stay-Cable Design, Testing, and Installation by
Post-Tensioning Institute.

Live-load dynamic allowance shall be considered for the design of the towers and piers above
the top of footing level. Live-load dynamic allowance shall not be considered for the design of
footings, pile caps, drilled shafts, and bearings.

Expansion joints and their supports shall be designed for 100 percent dynamic allowance.
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15.7.6 Fatigue

Fatigue loading shall be in accordance with AASHTO LRFD Specifications 3.6.1.4 and in
accordance with Recommendations for Stay-Cable Design, Testing, and Installation by Post-
Tensioning Institute. The 2030 ADTT of 6,760 vehicles per day (13 percent trucks) shall be
used.

15.7.7 Stay-Cable and Component Fatigue

Developer shall follow the Recommendations for Stay-Cable Design, Testing, and Installation,
written by Post-Tensioning Institute.

15.7.8 Wind Loads

The wind analysis shall determine the 100-year mean-hourly speed at deck level and
corresponding 10-minute mean value which shall be used as the design wind speed. The
design flutter speed shall be determined for a 10,000-year 10-minute mean speed. For the
design wind speed in the construction phase, the mean-hourly and 10-minute mean value return
period shall be 20 years and the design flutter speed shall have a 1,000-year return 10-minute
speed.

15.7.8.1 Static Wind Load
Static wind pressure and drag coefficients shall be provided by wind tunnel test result.

A buffeting analysis shall be performed based on the data measured from the wind tunnel tests.
The buffeting analysis shall generate equivalent static loads to the structure. Wind loads shall
be applied to the structure to determine the maximum stress effect.

15.7.8.2  Dynamic Wind Load

Sectional and aeroelastic wind tunnel tests shall verify the aerodynamic stability of the complete
bridge and the construction stages. The tests shall measure cable axial forces of selected
cables and the bending moments of the towers. The cables and towers shall be checked for the
measured dynamic forces.

15.7.9 Thermal Loads

Temperature range shall be computed based on AASHTO LRFD Procedure B. Use a median
temperature of 60° Fahrenheit.

The structure shall be designed to accommodate a temperature differential of 14.4° Fahrenheit
between the stay cables and deck and a temperature variation of +10° Fahrenheit or -10°
Fahrenheit over the thickness of the tower legs.

15.7.10 Earthquake Effects

A site-specific response spectrum shall be developed for the seismic analysis. Only 50 percent
of the total scour shall be assumed when designing for seismic condition. See Table 15-4 for
additional criteria.
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Table 15-4 Seismic Design Criteria

Seismic Hazard Return

Level Period Events Performance Criteria

No collapse, repairable damage,
limited access for emergency traffic
within 48 hours, full service within
month(s).

4% in 100 yrs.
2,500 yrs. | Probability of
Exceedance.

Safety Evaluation
Earthquake (SEE)

No collapse, no damage to primary
20% in 100 yrs. | structural elements, minimal damage
500 yrs. Probability of to other components, full access to
Exceedance. normal traffic available immediately
(allow for inspection).

Functional Evaluation
Earthquake (FEE)

15.7.11 Barge Impact Loads

Barge impact loads shall be calculated in accordance with AASHTO LRFD Section 3.14. (These
requirements have been adopted from Method Il of the AASHTO Guide Specification and
Commentary for Vessel Collision Design of Highway Bridges.) The importance classification
shall be considered “critical.”

The bridge capacity of resisting the barge impact shall be computed at half of the maximum
scour depth.

15.7.12 Creep and Shrinkage

The design shall be based on a mean annual relative humidity of 70 percent.

S = 0.25 for normal hardening cement shall be used in the CEB-FIP formula.

15.7.13 Ice Loads

The effects of ice shall be considered in the design of all structural elements, including the
cables in accordance with AASHTO LRFD.

15.7.14 Load Factors and Combinations

Load factors and load combinations shown in the AASHTO LRFD Tables 3.4.1-1 and 3.4.1-2
shall be used, except for the following:

e Vehicular live loads shall be factored by an additional factor of 1.1.

Load factors and load combinations for the design of the stay cables shall be in accordance with
the Recommendations for Stay-Cable Design, Testing, and Installation by Post-Tensioning
Institute. This shall include the cable replacement and cable loss load combinations.

To account for the 100-year design life requirement and long-span characteristics, redundancy,
and importance classification requirements, the following load factors shall be modified. Apart
from highway loading, no modifications are proposed to be made to other loads or load

INDIANA FINANCE AUTHORITY 250 JULY 31, 2012
THE EAST END CROSSING PUBLIC-PRIVATE AGREEMENT
ADDENDUM 7 — OCTOBER 19, 2012



Technical Provisions - Section 15
East End Bridge Main Spans Structure

combination factors to accommodate extended design life. Wind loads based on climate
analysis shall cover the design life.

15.7.14.1 Seismic Loading

The East End Bridge Main Spans and East End Bridge Kentucky Approach Spans are
categorized as a critical structure. The return periods are consistent with other bridges with a
100-year design life.

The crossing shall be analyzed for two earthquake hazard design levels as specified in Section
15.7.10. A site-specific soil response analysis shall be carried out by Developer. For the East
End Bridge Main Spans, the effects of spatial variation on the seismic ground motions shall also
be considered.

Article 6 of AASHTO Guide Specifications for Seismic Isolation Design shall be modified so that
R shall be taken as 1.0 for elements protected by seismic isolation.

15.7.15 Maintenance Areas

Loading for maintenance areas shall comply with International Building Code Group U at a
minimum, except where the Operations and Maintenance Plan requires maintenance equipment
or materials to be used. Handrails shall comply with International Building Code Factory —
Industrial Handrail, occupant load of more than 50 people. Fixed ladders shall comply with
OSHA Standard 1910.

15.8 Materials

All products used on the East End Crossing shall meet the applicable Project Standards and
shall be selected from the Department Approved Materials List, where applicable. The use of
products that are not on the Department Approved Materials List requires written approval from
IFA, in accordance with the Quality Management Plan. Acceptance shall be subject to
Developer demonstrating sufficient experience with the proposed product and acceptable
performance for the proposed product under conditions and applications similar to those
existing for the East End Crossing.

Lightweight concrete shall not be permitted.

15.8.1 Prestressing Steel (for other than Stay Cables)

Prestressing strands shall be low-relaxation 0.6-inch-diameter seven-wire strands conforming to
ASTM A416-90a, Grade 270.

Prestressing bars shall be of 150 ksi grade all-thread-bars manufactured in compliance with
ASTM A-722-98 and AASHTO M275 specifications.

15.8.2 Post-Tensioning Ducts

If internal post-tensioning is required corrugated plastic duct shall be used for all internal post-
tensioning tendons and shall be made of high-density virgin polyethylene material (HDPE)
conforming to the requirements of D3350, cell classifications 33443C to 345544C. HDPE
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materials used shall not react with concrete, shall not enhance the corrosion of reinforcing and
high-strength prestressing steel, and shall be free of water-soluble chlorides.

The duct system components and accessories shall meet the requirements of International
Federation of Structural Concrete (FIB) Technical Report, Bulletin 7, Chapter 4, Articles 4.1
through 4.1.8, titled “Corrugated Plastic Duct for Internal Bonded Post-Tensioning.”

15.8.3 Stay Cables

Strands shall be low-relaxation seven-wire weldless strands conforming to ASTM A416-90a,
Grade 270. Strands shall be waxed or greased and individually sheathed by PE.

15.8.4 Stay-Cable Polyethylene Pipe

Single heavy duty co-extruded colored polyethylene (HDPE) pipe conforming to the
requirements of ASTM F714 shall be used to protect the stay cables. The required length for
each cable shall be obtained by continuous extrusion or by a fusion welding of standard-length
sections of pipe. The ratio of the outside diameter to the minimum wall thickness shall conform
to Post-Tensioning Institute recommendations for stay-cables. A spiral fillet shall be welded to
the pipe surface to reduce rain/wind induced vibration.

15.8.5 Reinforcing Steel

Microcomposite (MMFX 2) steel reinforcement bars meeting the mechanical properties of ASTM
A1035 steel bars and ASTM A615 Grade 75 are permitted for the East End Bridge subject to
the Project Standards.

15.9 Construction Requirements

15.9.1 Concrete Cover

The minimum clear concrete cover for main reinforcing bars shall be in accordance with the
Project Standards, with the following modifications:

e 2-inch concrete cover from top of concrete deck slab (overlay excluded) to top of the
reinforcement bars.

e 1.5-inch concrete cover on interior surfaces other than the deck slab.

e 2-inch concrete cover for uncoated reinforcement bars on exterior surface other than the
deck slab.

e 3-inch concrete cover on the exterior surfaces in the towers, tower footings, and piers in
water for unprotected reinforcement bars.

e 2-inch concrete cover for piers on land.
Cover to ties and stirrups may be 0.5 inches less than the values specified above for
main bars but shall not be less than 1 inch.

The cover requirements listed above are minimums and may be increased if required to satisfy
service life requirements.
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15.9.2 Erection Procedures

Developer shall develop Construction Documents, including construction specifications and
erection procedures for all segments of the East End Bridge Main Spans that include complete
detailed erection sequence drawings; erection stresses in permanent and temporary members;
bent and falsework reactions determined for each construction stage; and moments, shears,
axial loads, and other forces, computed and tabulated for the towers and the superstructure at a
sufficient number of points to demonstrate that the load demand shall not exceed the capacity
and allowable stresses for erection and service conditions.

Developer shall include step-by-step erection procedures with complete details of fabrication,
erection, and stressing operations. Details of contemplated elevations, cable lengths,
adjustments, and shims required shall be shown for each erection stage.

The geometry control specification shall be developed by Developer.

Developer shall submit an Erection Procedure Report to the IFA for review and comment with
Released-for-Construction Design Documents. The Erection Procedures Report shall include
details of camber, stay-cable forces at each stage, anticipated stage deflections, and the
rotations of all bridges to be constructed. The method of monitoring shall also be included within
the report.
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16 TUNNEL
16.1 General

This section applies to all tunnels and underground structures constructed using conventional
excavation methods (drill and blast, roadheader, and/or other mechanical excavators, rippers,
etc.) and cannot disturb the property above, as shown on the Plans. Alternative proposed
methods require the approval of IFA.

The Work for this section is for the Drumanard Tunnel, hereinafter “Tunnel”, which is defined as
the twin tunnels that run beneath U.S. 42 and the Drumanard Estate and as described in detalil
below. The ground condition baseline values are described in the Geotechnical Baseline Report
in Attachment 16-1.

The Tunnel shall provide for:

The safe and efficient movement of traffic;

e An LOS reliability consistent with high-quality modern road tunnels servicing heavily
trafficked urban areas;

e Full integration and compatibility with the East End Crossing and the traffic management
and control systems in Section 19;

e The support and preservation of existing infrastructure, including roads, railways, and
buildings;

e Continuous control of internal and external air quality to meet the requirements of the
Technical Provisions;

e The appropriate collection, treatment, and disposal of all drainage, wash waters, fire
water, and intercepted waters;

e Rapid and effective response to incidents in all areas of the roadway;

e Emergency egress from all areas of the vehicular tunnels;

e Mechanical ventilation and smoke control systems capable of fully functional continuous
operation for the range of fire events as prescribed in Section 17; and

e Provide an elevated egress walkway with railing along the inside edge of each tunnel
bore, connected by emergency egress cross passages between the tunnel bores.

The Design and Construction (D&C) of the Tunnel and underground structures shall:

e Minimize whole-of-service-life costs; and

e Include detailed risk assessments of all aspects of the proposed design, construction,
operation, repair, and maintenance processes for the Tunnel and underground
structures.

Developer shall perform the D&C activities in general accordance with the Project Standards or
equivalent international guideline and/or standards approved by the IFA in its sole discretion,
except:

e Where the requirements of this Section 16 specify a different standard or LOS, the
requirements of this Section 16 will prevail.
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16.1.1 Structures and Excavations

Developer shall establish all design parameters, load cases, and load combinations as
required by all applicable Laws, Project Standards, and guidelines and be detailed to
deal with all conditions throughout their required service life of 75 years of this Section
16 and as necessary for the design and construction of structures’ service life. Normal,
unusual, and extreme conditions of loading shall be considered in the determination of
the design loads.

The structural capacity shall be checked using the LRFD (Load and Resistance Factor
Design) method, in accordance with the guidelines outlined inthe FHWA Technical
Manual for Design and Construction of Road Tunnels — Civil Elements; Publication #
FHWA=NHI-10-034, December 2009. Load cases shall be developed for the most
critical combinations.

Permanent rock support systems, where required, shall be provided with suitable
corrosion protection.

All structural Tunnel components shall be designed or provided with appropriate fire
protection. Concrete, any final shotcrete, and steel structural elements shall have a
minimum four-hour fire resistance rating in accordance with the time/temperature curve
in American National Standards Institute (ANSI)/Underwriters Laboratories, Inc. (UL),
1709 for a baseline 300 MW design fire (due to the permitting of fuel tankers in the
Tunnel). The structures baseline 300 MW design fire may be reduced to a lesser event
as long as the Developer can provide detailed engineering justification for a lesser event
through mitigating measures (such as fire suppression systems, drainage, ventilation
systems, or other NFPA approval means) and the approval of the local fire department
and other jurisdictional agencies. A fire rating of fireproofing materials shall be
determined in accordance with the applicable Technical Documents. Only inorganic
fireproofing materials will be acceptable. All fireproofing materials and systems shall
conform to appropriate specifications of American Society for Testing and Materials
(ASTM). Fire rating performance tests shall be in accordance with NFPA 502 or other
applicable Technical references, which will be approved by IFA.

16.1.2 Design and Service Life

The primary elements of the Tunnel are required to be designed and constructed for a service
life of 75 years, with no Tunnel outages required for structural rehabilitations during the 75-year
life. Elements not specifically required to be designed to a 75-year service life shall be designed
to applicable and appropriate codes, guidelines, and Project Standards.

The following elements shall be designed and constructed to a 75-year service life:

Tunnel lining system, including reinforced concrete lining, shotcrete, annular grout (if
any), and impermeable waterproofing liner

Cross passages, including reinforced concrete lining, shotcrete, annular grout (if any),
and impermeable waterproofing liner

All components of portal structures
All components of tunnel equipment building(s)
Tunnel drainage and stormwater conveyance systems

Assessment of 75-Year Service Life includes but not limited to:
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e Loading — The Tunnel lining system, cross passages, tunnel equipment building(s), and
portal structures shall be designed for all prescribed time-dependent loading and
deformations. The 75-year service life shall be deemed to have been met by
demonstrating compliance with the long-term time-dependent loading specified in the
FHWA Technical Manual for Design and Construction of Road Tunnels — Civil Elements;
Publication # FHWA=NHI-10-034, December 2009. As there is no AASHTO reference
specifically for Tunnel LFRD design, the following specification is required for this
project: AASHTO LRFD Bridge Design Specifications 6" Edition.

e Sulfate Attack — The cement for any grout and reinforced concrete or shotcrete lining
shall be designed to resist the effects of sulfate attack. Accredited tests, which have
been approved by IFA, shall be performed on grout and lining concrete mixes. The 75-
year service life shall be deemed to have been met by demonstrating, through testing,
that the mixes are resistant to sulfate attack derived from the highest values of sulfate
concentrations for the groundwater in contact or potentially in contact with the Tunnel
lining or grout over a 75-year period.

e Corrosion from Chloride Penetration — The Tunnel lining system shall be designed to
be resistant to corrosion from chloride penetration. The 75-year service life shall be
deemed to have been met by demonstrating that the time taken to reach the corrosion
threshold at the reinforcing steel, based on chloride diffusion rates for the concrete and
chloride levels present in the groundwater in contact or potentially in contact with the
Tunnel lining or annular grout, exceeds 75 years. Tests to derive chloride diffusion rates
used to demonstrate compliance with the 75-year service life shall be in accordance with
test methods approved by IFA.

16.1.3 Condition Surveys

Preconstruction and post-construction condition surveys shall be undertaken by Developer of all
buildings and infrastructure as specified in Sections 7.8 and 16.1.3, including any active
recorded drinking water wells within 400 feet of the Tunnel Construction Work. This work shall
be coordinated with condition survey work specified in Sections 13.4.6.2 and 13.5.1.1.
Independent consultants, qualified in this work, will carry out the condition surveys. Developer
shall review and accept the results of these surveys. These surveys will be used to determine
the impact, if any, of the performance of the Work on the surveyed buildings and infrastructure.

16.1.4 Environmental Protection

Refer to Section 7 and Sections 4.3 through 4.5 of the PPA for environmental requirements.

16.1.4.1 Environmental Requirements

The Drumanard Estate, as identified on the Reference Design, shall be protected with fencing
paid for and installed by Developer. Trespassing or disturbance, except as required for
monitoring and instrumentation, within these areas by personnel of Developer-Related Entities
iS not permitted.

On-site burning shall not be allowed.

If fueling facilities are required on site, there shall be only one such fuel facility located at the
south portal. The fuel tanks shall be stored above ground on a concrete pad and shall comply
with the requirements of the Project Standards, Governmental Approvals, applicable Laws and
the PPA Documents.
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16.1.4.2 Blasting

All blasting shall be undertaken in compliance with KRS 351.330 and “Special Notes for Blasting
and Vibration” (Jefferson County NH-2653(018) Item 5-731.00 in its original or amended form),
Sections 7.6 _and 13.4.3. In addition, both above and underground excavations shall use
controlled blasting techniques to minimize overbreak and damage to the rock beyond the
designed boundary of the excavation. Controlled blasting shall employ such techniques as, but
not necessarily limited to, the following:

e Presplitting

e Smooth blasting

e Cushion blasting (trimming)

e Line drilling

Developer shall establish standard blast warning code report. The code report shall be included
in the Blasting Plan.

Where road closures of highway and roads are required during or immediately after blasting
(controlled activities) in the vicinity of the work area, coordinate with IFA to observe the closure
requirement and complete all controlled activities within the allotted closure period without
delay.

Notice of blasting shall be placed in local hewspapers. Developer shall develop and submit a
protocol for informing immediately affected residents, IFA, KYTC, and the City of Louisville of
the blasting schedule. This protocol shall be included in the Blasting Plan.

Monitoring of all ground vibrations and deformation shall be undertaken during all blasting, with
special emphasis on the historic, sensitive, and very sensitive structures.

16.1.5 Disposal of Excavated Material

Developer shall provide temporary and permanent storage or stockpiles. Any runoff from the
stockpile shall be directed to a Developer-supplied water treatment facility prior to discharge into
any water course. The water treatment facility design shall be prepared and submitted to IFA for
Design Review, for review and comment, 30 days before excavation within 500 feet of the
Tunnel.

The designated storage or stockpiles shall be in compliance with the Environmental Compliance
and Mitigation Plan.

16.1.6 Reserved

16.1.7 Tunnel Alignment Constraints

The alignment of the Tunnel shall satisfy the following requirements:

e The south portal of the Tunnel shall be located east of Highway 42 and north of existing
Highway 841 indicated on the Reference Design.

e The north portal of the Tunnel shall be located west of the west property line of
Drumanard Estate at the location indicated on the Reference Design.
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e The Tunnel shall have a constant pillar width of 40 feet measured from the inside face of
initial tunnel liner to inside face of initial tunnel liner between the two tunnel bores, as
depicted in Section 1/3 on Sheet 3 in the tunnel Reference Design plans in RID TN-4.01.

e The GBR is based on the horizontal and vertical alignment of the Tunnel as shown in the
Reference Design, with Tunnel construction (A-Line) within the GBR Envelope, as
defined in the PPA and as indicated in Figure 11 in the GBR. If the Developer shifts the
alignment of the Tunnel such that construction (A-Line) extend beyond the GBR
Envelope in any direction, then the GBR shall not apply at that location, and the
Developer assumes all geotechnical risks with respect to construction of the Tunnel at
that location. Excavation for and construction of any initial ground support (B-Line) that
extends outside of the GBR Envelope shall not be considered a deviation from the GBR
Envelope.

e The horizontal and vertical alignment of the Tunnel shall interface seamlessly with all
other project components.

If Developer varies the alignment of the Tunnel such that it deviates from the GBR Envelope as
defined herein Developer shall bear all associated risk and benefits, including without limitation,
all geological risks and benefits.

16.1.8 Tunnel Work Plan

Developer shall provide a Tunnel Work Plan to IFA for its review and approval, within 90 days
after NTP1. The Tunnel Work Plan shall identify the means and methods to be used to excavate
and provide initial support of the excavation by reach, including working drawings.

Developer’s Tunnel Work Plan shall include a detailed description, data, or calculation of the
proposed facilities, equipment to be used, and method of construction, including but not limited
to the following:

e Proposed A-Line, defined as a dimensional line, inside of which rock projections are not
permitted.

e Proposed B-Line is defined as the Developer’s planned limit of excavation. Excavation or
removal of rock outside of these limits is considered overbreak. The Developer's
construction means and methods shall control the amount of overbreak within the limits
defined in GBR Section 4.2.4.

e Seguence of excavation and support installation, including number, location, direction,
and timing of all Tunnel headings, including details of size, length, and support system
design for tunnels.

e Tunnel ventilation, lighting, communications, and draining systems, including layout
details, specifications for all components, and data for mechanical systems.

e Methods of controlling line and grade and survey protocols.

e Detailed list and description of all equipment to be used for Tunnel excavation and
installation of support.

16.2 Tunnel Lining Design

16.2.1 General Considerations

The Tunnel lining shall be made of concrete and reinforced as necessary to control cracking
during construction and after installation.
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The Tunnel lining shall be capable of adequately supporting all loads including those imparted
on the lining from long-term effects (e.g.: rock swelling). Alternatively, the Tunnel supporting
system with features such as compressible grout or other means to mitigate the load imparted
on the lining from long-term effects is acceptable individually or in combination with the earlier
approach.

The Tunnel lining system is required to incorporate a waterproofing layer above the roadway so
that seepage through the lining is prevented from developing.

Permanent rock support systems shall be provided with suitable corrosion protection to meet
the requirements of Section 16.1.2.

16.2.1.1 Tunnel Wall Finishes

Developer shall provide a reflective finish on the walls of the Tunnel. The tunnel wall finish shall
provide a smooth, hard finish that provides a high degree of light reflectance. Finish materials
shall be glazed porcelain ceramic tile or porcelain enamel on steel panel or equivalent. The
tunnel wall finish above the reflective finish shall be paint or other approved materials.

The reflective wall finish shall have an abrasive resistant surface enabling it to withstand
cleaning by professional wash equipment and in particular the cleaning action of brushes
typically used.

Developer shall provide IFA documentation for review and comment with the Stage 1 Design
Submittal showing that the proposed wall finish materials have a documented history in similar
tunnel applications. The reflective finish shall have a documented history in similar tunnel
applications of providing a surface that is light-reflective, durable, and of a white to off-white
color supplying a light reflective surface. Finishes applied directly to concrete surfaces, such as
epoxy finishes and paints, are not acceptable for the reflective wall finish.

Installers of the tunnel wall finishes shall demonstrate successful experience on projects of
similar scope and scale and who also have been authorized by the lining manufacturer to apply
the linings.

16.2.1.2  Tunnel Lining Design

The tunnel concrete lining shall meet the NFPA 502 requirement that the tunnel lining structure
shall be capable of withstanding the Rijkswaterstaat time/temperature curve. Developer may
propose other time/temperature curve for approval by IFA.

16.2.2 Tunnel Lining Load Conditions

Loads to be considered in the design of the concrete lining shall include but not be limited to the
following:

e Self-weight of the lining
Self-weight of all finishes and fit-out

e Rock loading of a loosened slab of thickness not less than 10 feet up to the full width of
the Tunnel and shear deformations along bedding planes and joints in Reach 1 (from the
southeast portal at Station 50+30 to Station 55+00) and Reach 2 (Station 55+00 to
Station 61+00) and load of not less than 30 feet up to the full width of the Tunnel or
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maximum overburden (whichever is applicable) in Reach 3 (Station 61+00 to the
northwest portal at Station 69+85)

Grouting pressure

External groundwater pressures

Loads resulting from stress changes caused by Tunnel excavation
Time-dependent rock deformation loading if any on the lining

Uneven pressure distribution due to the presence of karst features on one side of the
Tunnel

e Existing Surcharge loads (from building and other infrastructure)

Developer is responsible for designing the final liner for swell loading based on Developers
analysis of the swell test data in provided in the GDR.

16.2.3 Load Combinations

Loads and load effects in Section 16.2.2 shall be considered in appropriate combinations, which
include load and strength reduction factors, and take into account the stages and sequences of
construction and operation and ground/structure interaction.

16.2.4 Numerical Modeling

The Tunnel lining system shall be modeled using an appropriate FEM (Finite Element Method)
and/or FDM (Finite Difference Method) numerical software acceptable by IFA. Closed-form
solutions are not acceptable. The design shall account for the loads and loading conditions
identified in Sections 16.2.2 and 16.2.3.

Considerations during analysis and design shall also include but not be limited to:

e The accessibility of the rock to water (or high relative humidity) during construction and
throughout the lifetime of the structure and the influence of bedding planes on water
access

e The variability of the amount and rate of time-dependent deformation along the length of
the Tunnel and other structures

The effect of stress on rock swelling pressure (strain and/or stress)

The state of stress in the rock mass after excavation, which affects the swelling pressure
Anisotropic swelling

Anisotropic deformability of the rock mass

Non-uniform loading

The modeling shall include appropriate number of analyses for the varying geologic and
tunnelling conditions, including for both the deepest and shallowest Tunnel sections.

The following parameters, at a minimum, shall be incorporated in the analyses:

e Appropriate rock mass and bedding plane strength and deformability values

e Appropriate in-situ stresses

e Residual rock mass strength parameters when appropriate

e Plastic shear strain in rock

e Horizontal rock swelling is equal to or less than the vertical rock swelling
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In cases where direct measurements of the parameter(s) required for the analysis are not
available, conduct the analysis using a range of values that would reasonably “bracket” the
expected value and assess the results of the analysis conservatively by choosing the analysis
that leads to the highest stresses or largest deformation.

16.2.5 Tunnel Excavation and Support — General

Developer shall design the Tunnel lining in accordance with the Project Standards.

Where temporary support is required to facilitate construction of the excavation, sufficient
support shall be provided to maintain the stability and safety of the underground Construction
Work appropriate to the temporary condition.

All Tunnel and underground works that contain road pavements, walkways, egress passages,
and plant and equipment rooms shall have permanent and durable structural linings, consisting
of permanent cast in-situ concrete.

Rockbolts shall not be used as a permanent support in lieu of a structural lining.

The initial shotcrete liner may be used for all or some portion of the final support, if Developer
can technically demonstrate that the liner meets the required durability, leakage, and structural
requirements of the final liner.

In addition to the rock and other loads on the final lining, with regard to hydrostatic loading:

e The final liner above the invert shall be designed for the full ambient hydrostatic loading
condition (defined as the groundwater level being at the ground surface).

e The final invert shall be designed and constructed to provide for dissipation of
hydrostatic pressures through a subdrain layer and shall be designed for a minimum of
10 percent of the ambient hydrostatic loading condition.

Tunnel excavation and initial support installation shall:

e Ensure less than 1 inch of ground surface settlement at any location above or within 350
feet of the twin tunnel centerline;

e Be performed with controlled blasting or machine excavation to ensure any blast or
construction machinery-induced ground vibrations, air overpressures, and noise
measured at the prescribed nearby structures is below the limits specified in Section 7.8;

e Be monitored by seismographs, ground surface surveys, underground surveys,
extensometers, and other appropriate methods at a frequency and areal coverage to
adequately verify the safety and integrity of the underground works; and

e Be jointly monitored and geotechnically mapped by Developer’s Designer on a round-by-
round basis during excavation and initial support installation, and this information shall
be made available to IFA’s Authorized Representative within one day of occurrence.

16.2.6 Waterproofing of Tunnel Structures

Developer shall provide:

e A waterproof membrane and geotextile drainage layer in accordance with the “Federal
Highway Administration, Technical Manual for Design and Construction of Road Tunnels
— Civil Elements, Report No. FHWA — NHI-10-034, 2009,” “NFPA 502, Standards for
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Road Tunnels, Bridges, and Other Limited Access Highways,” or equivalent international
guideline and/or standard acceptable to IFA, or a sprayed waterproof membrane and
drainage layer, installed in accordance with the manufacturer's specifications. The
waterproof membrane type shall have an extensive history of use and proven reputation
by the manufacturer for satisfactory performance in tunnels with similar groundwater
conditions. Developer shall submit the waterproof membrane for Design Review, which
will be subject to IFA’s good faith approval,

e A waterproof membrane is required around the entire structure except the floor where a
subdrainage system shall be provided to relieve hydrostatic pressure and drain all water
seeping in from the ground below the invert;

e A waterproof membrane and geotextile that is self-extinguishing at ambient Tunnel
environment conditions;

e \Waterstops that are welded to the waterproof membrane compatible with the type of
waterproof membrane used;

e Evidence obtained from the manufacturer that no components of the membrane will
leach out and deleteriously affect the durability of any of the following:

- the waterproofing membrane;
- the geotextile drainage/protective layer; and
- Other plastic materials or PVC materials, such as waterstops.

16.2.7 Cross-Passages

Cross-passages connecting the northbound and the southbound tunnel bores shall be designed
and spaced as per NFPA 502 requirements. In comparison with the main excavation, the cross-
passages are relatively small excavations. However, the main excavation will require additional
ground support in preparation for the increased span after the excavation of the cross-
passages. Cross passages shall be ADA compliant.

16.3 Tunnel Excavation and Construction

16.3.1 Personnel

Developer shall employ a supervisor of tunnelling construction to supervise the tunnelling
Construction Work. This individual is to have a minimum of 15 years of experience in New
Austrian Tunneling Method, also referred to as Sequential Excavation Method, construction and
show experience on at least 3 prior similar projects. Developer shall submit the Tunnel
Supervisor's credentials to IFA for review and approval within 30 days of NTP2.

Developer shall employ a lead underground geologist or geotechnical engineer, hereinafter
“‘underground geologist” to fulfill duties associated with the tunnelling Construction Work
described in this Section 16. The lead underground geologist shall possess a minimum of two
years of previous similar tunnel experience as well as experience in the application of rock mass
classification systems for underground rock support on civil engineering projects. Developer
shall submit the underground geologist’s credentials to the IFA for review and approval a
minimum of 60 days prior to the start of excavation.

16.3.2 Tunnel Excavation Method

The Tunnel shall be excavated by means of a drill and blast or a mechanical-type excavation
technique such as roadheader or a combination thereof.
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The Tunnel will be excavated in near horizontally bedded sedimentary rock formations that are
prone to overbreak. Developer shall select an excavation method, equipment, and procedure to
minimize overbreak. Controlled blasting or cutting procedures and the timely installation of
ground support are essential to reducing the overbreak and maintaining a stable excavation.

The excavation shall be conducted using heading(s) and bench, probably with multiple headings
as appropriate to minimize the exposure of unsupported area at any one time before advancing
to the next round. Regardless of the timing of support, limiting the unsupported span width and
advance length will be vital to limiting overbreak, limiting rock falls, and maintaining Tunnel
stability.

The overbreak quantity can be measured as the average cross-section area of the area
bounded by the designed excavation perimeter and actual excavated perimeter.

Good Industry Practice, controlled blasting, pre-support, and prompt installation of initial support
is essential to reduce the amount of overbreak.

No Tunnel heading or bench shall be left unsupported between shifts, during an off-shift or
holiday or any other non-working day.

The Tunnel face shall be supported if required to ensure excavation stability.

As a minimum, the excavation of the first 45 feet of the Tunnel inside the southeast portal and
the last 45 feet of the Tunnel adjacent to the break through at the northwest portal will require
arch pre-support such as spiling, pipe canopy, or other equal pre-support system installed
ahead of the excavation to form a stable roof.

16.3.3 Initial Ground Support

The initial ground support shall be selected and designed to meet the following requirements:

e Can be integrated into the excavation cycle and can be installed before or immediately
after the excavation.

e Provide sufficient flexibility to accommodate field changes initiated by the changing rock
mass conditions observed in the probeholes or the heading.

e Compatible with the planned excavation sequence, such as multiple heading and bench.

In “Reach 3”7, as defined in the GBR, where ever the ground arch does not exist or is only
partially formed because of the combination of low ground cover and fractured/solutioning
limestone above the Tunnel, sufficient support shall be provided to form a stable opening. This
condition is mostly expected to be seen in Reach 3.

The initial ground support shall be designed to stabilize unstable rock blocks. Such blocks are
typically bounded by ubiquitous bedding partings and other subhorizontal discontinuity surfaces
and, upon intersecting near-vertical adversely oriented discontinuities, will be prone to fallout in
one of the following forms:

e Slab fallout that occurs during blasting or scaling, caused by the tendency of rocks to
break back to the sub-horizontal discontinuities.

e Progressive failure by gradual loosening and the fallout of small blocks of rock. This
failure mode is more likely to occur in the Waldron Shale than the other two formations,
especially if initial support is not installed immediately after the Tunnel is excavated.
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e Block failure in the sidewalls if the Waldron Shale is left unprotected and allowed to
crumble, disintegrate, or swell and undermine the Louisville Limestone above.

A combination of rockbolts, shotcrete, and structural arch (lattice girders) shall be used in
various combinations, arrangement, and spacing to temporarily support the excavation in
‘Reach 17, “Reach 2” and “Reach 3” as defined in the GBR.

The initial/temporary ground support may be supplemented by spiles and/or grouting that will
provide early support before excavation.

The underground geologist shall classify the rock mass exposed in the excavation in a correct
and timely manner and direct the proper and timely installation of the initial ground support.

16.3.4 Probehole Drilling

Provide probe drilling equipment suitable for drilling holes for probing and grouting the rock
ahead of the advancing Tunnel headings.

Minimum drilling requirements:

e From South Portal to Station 61+00: minimum two probeholes at approximately 10 and 2
o'clock positions, plus or minus one hour, and inclined 10 degrees. Locations, angles,
spacing, and distances of probeholes are for the Developer to characterize geotechnical,
groundwater, and void conditions and execute the excavation in a safe and prudent
manner.

e From Station 61+00 to North Portal: minimum four probeholes approximately 9, 11, 1,
and 3 o’clock positions and inclined 10 degrees. Locations, angles, spacing, and
distances of probeholes are for the Developer to characterize geotechnical,
groundwater, and void conditions and execute the excavation in a safe and prudent
manner.

¢ Drill additional probeholes if one or several probeholes intercept geologic features such
as karst features, faults, fractured zone, or groundwater that may affect the stability of
the excavation and require grouting in order to determine the extent of the feature.

e A minimum of 20 feet of rock plug shall be left to investigate cavities and water for
excavation look-ahead, planning, and execution of Developer’'s work.

e |t should be noted that actual number of probeholes will be dependent on Developer’'s
work plan and number of headings proposed.

Select the outward angle of the probeholes in accordance with the dimensions of the heading
used in excavation to cover the entire perimeter of the planned Tunnel excavation.

Provide grouting equipment, packers, appurtenances, and supplies to perform grouting through
the probeholes as needed for the Developer’s proposed excavation and initial support plan.

Provide and install packers at the collar of probeholes immediately after encountering
groundwater to prevent the outflow of groundwater.

Do not advance any heading of either tunnel bore without maintaining a minimum of one tunnel
width probed ahead of the Tunnel at all times.

The underground geologist shall direct, observe, and log the probehole drilling.
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Inform IFA of the probehole drilling schedule at least 48 hours ahead of each occurrence and
allow IFA access to the heading to observe probehole drilling.

Logs of probehole shall be managed in the same manner as instrumentation data and uploaded
to the secured website within 16 hours of the completion of the drilling of each hole.

Provide contact grouting equipment and staging to enable grouting through any position around
the final lining.

16.3.5 Contingency Plans

Developer shall prepare contingency plans and submit to IFA for review and comment 30 days
prior to the start of the Tunnel excavation.

Developer shall prepare contingency plans for the scenario of encountering the following
features in the probeholes:

Groundwater
Karst features
Fractured zones
Faults

Developer shall prepare contingency plans for the scenario of encountering the following
features in the excavation whether or not these are encountered in the probehole:

Groundwater
Karst features
Fractured zones
Faults

Developer shall prepare contingency plans for encountering the following during excavation:

e Settlement at the ground surface above the Tunnel in excess of 0.5 inches.

Continuing movement of the Multiple Point Borehole Extensometer (MPBX) without load
change, or total movement of MPBX in excess of 0.5 inches.

e Overbreak in excess of 18 inches outside the planned perimeter of excavation.
e Collapse of tunnel section.

The contingency plans shall include the method of excavation and mitigation, revised ground
support design (if any), and revised Tunnel liner design (if any).

16.3.6 Protection of Waldron Shale

The Waldron Shale is susceptible to disintegration when left to dry and swelling when allowed to
come into contact with water.

Protect the surface of Waldron Shale exposed at the final excavation perimeter with a flash coat
(2-inch minimum) of shotcrete within 8 hours of exposure.

Protect the surface of Waldron Shale at intermediate excavation surfaces with a flash coat of
shotcrete within 8 hours of exposure, as required to maintain stability at interim stages of
excavation.
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16.3.7 Groundwater Inflow

Minimize groundwater inflow into the Tunnel by grouting after encountering flow as required for
Developer’s operations to maintain stability of opening.

Where groundwater flow occurs along solutioning channels across the Tunnel, re-route the
water using channels or other conveyance structures installed outside the Tunnel A-Line
perimeter to maintain the natural water system.

16.3.8 Tunnel Geologic Mapping

Map the geology of the rock exposed in the excavation before the exposed area is covered by
ground support.

Geologic mapping shall be supplemented using photogrammetric methods.
Use geologic mapping to assist in the selection of the initial ground support.

Geologic maps prepared during excavation, including photogrammetric maps, and assignment
of ground support shall be managed in the same manner as instrumentation data, except that
the maps may be uploaded up to 72 hours after the mapped area is exposed in the excavation.

16.3.9 Excavation Profiling

Developer shall provide for an excavation profiling system to measure the amount of overbreak
over Developer’s planned B-Line using an approved system such as Dibits, Leica, Ambert, Atlas
Copco, or equal.

Developer shall provide for copies of records every 200 feet of advance and a complete
summary report within three days after the completion of the reach.

16.4 Tunnel Drainage

Developer shall provide a drainage system for the Tunnel that complies with the PPA
Documents, applicable Laws, and Environmental Approvals.

At a minimum, the Tunnel drainage system shall provide:

e The height and shape of walls surrounding the Tunnel entrances, the elevation of access
road surfaces, and any entrances shall be designed such that the entry of water is
prevented. In addition, the invert elevation at the north portal shall be above the 500-
year flood level, which is the design flood level of the Ohio River (El. 457.0 feet using
NAVDSS).

e Capacity to maintain all Tunnel traffic lanes, utilizing the future three lane configuration,
flood-free in both directions for stormwater runoff from portal areas for the design 50-
year storm event.

e Accommodation of the credible combination of stormwater, incident, groundwater,
maintenance, fire fighting, and other water ingress events, including but not limited to the
following:

- stormwater runoff from portal areas;
- stormwater carried into the Tunnel by vehicles;
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- wastewater effluent from washdown activities;

- subsurface groundwater seepage;

- accidental spillage of liquids from damaged tankers and other vehicles and the
washdown of such products; and

- fire system operations.

The subsurface drainage system below the invert shall be designed and constructed to
lower uplift pressure at the base of the invert slab to a minimum of 10 percent from
ambient (ground surface) hydrostatic conditions (maximum of 90 percent reduction). The
hydrostatic pressure at the base of the pavement shall be zero.

Any temporary drainage systems behind the initial Tunnel support shall be grouted or
removed prior to placement of the final liner.

Collection of runoff at portals and in the vehicular tunnels via drop inlets at maximum
200-foot intervals, with longitudinal pipework to sumps, and cleanout connections, as
necessary. The grate and covers are to be positioned such that they do not protrude into
the roadway. Each pit is to be fitted with a trash rack to prevent gross pollutants finding
their way into the sumps;

All system elements are to be flame-proof and explosion-resistant;

All facilities necessary to identify, isolate, treat, and dispose of collected drainage water
and contaminated water to the requirements of the relevant Governmental Entities and
the Environmental Approvals;

A drainage collection system that separates clean water from contaminated water. Clean
water is to be discharged into the stormwater system and contaminated water is to be
treated prior to disposal or disposed of at a licensed facility. For the purpose of Tunnel
drainage, water quality is categorized as follows:

- “groundwater” — water that seeps into the Tunnel from the groundwater table;

- “contaminated” — water that may contain contaminants, such as water used to clean
the Tunnel; water from fire-fighting sources, such as deluge systems and hydrants;
and spilled liquids from accidental spills; and

- “clean” — runoff water from rainfall events draining into the Tunnel portals or brought
into the Tunnel on vehicles that is not contaminated.

A separate dedicated drainage system for groundwater seepage, (including, as
necessary, pipework, sumps, pumps, and treatment facilities), unless an assessment is
carried out by Developer, to demonstrate that contaminated groundwater will not be
drawn into the Tunnel,

As needed, clean water sumps that are suitably lined and sealed and vented to the
atmosphere and that discharge to holding tanks. Duty and standby pumps shall be easily
retrievable by vertical slide rails or block and tackle equipment and without closing more
than one traffic lane;

As needed, wastewater sumps that are suitably lined and sealed and vented to the
atmosphere and that discharge to holding tanks. Duty and standby pumps (if required)
shall be easily retrievable by vertical slide rails or block and tackle equipment, without
closing more than one traffic lane;

Continuous monitoring, control, and recording of the drainage system’s operations as
part of an integrated control system within the tunnel equipment building(s);

Sumps, holding tank, and pump capacities to be compatible with the maximum inflow
rate. Appropriate pump system redundancy shall be provided,;
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16.5

Pumps and associated control gear designed to operate automatically, although manual
override will be required for testing and maintenance;

For all sumps to include forced ventilation provided by duty and standby extraction fans.
A gas detection system shall also be provided to automatically trigger an inert gas foam
extinguisher if hydrocarbons are detected. The monitoring of pump operation and gas
detection shall be provided at the tunnel equipment building(s); and

For sumps and equipment to be designed for easy cleaning and maintenance. In
particular, adequate space shall be provided in all sumps to allow cleaning and
maintenance of pipes, pumps, and all associated equipment.

Groundwater Control

16.5.1 Water Table and Groundwater Control Requirements

Developer shall ensure that any water table drawdown and subsequent effect on the
groundwater regime caused during the D&C activities of the East End Crossing works has no
adverse impact on property, adjacent infrastructure, the East End Crossing works, or the
environment with respect to:

INDIANA

Construction risk and safety, including the protection of excavated surfaces, in particular
when in shale from exposure to the tunnel environment during construction;
Groundwater drawdown effects, including settlement, contamination migration, and
impacts on available water for groundwater dependent ecosystems and existing
groundwater users;

Durability requirements and maintenance consequences from water inflows;

Treatment and discharge requirements of any water inflows; and

Whole-of-life service costs for the treatment and pumping of water inflows.

All tunnels, cross passages, and associated underground structures may be designed
and constructed as undrained or drained during construction, while for the final
conditions during operations, above the invert, the liners shall be designed as undrained
and the floors shall be designed as drained assuming a residual hydrostatic load of 10
percent of the ambient hydrostatic (uplift) pressure:

Lowering of groundwater levels using permanent dewatering systems by pumping is not
permitted.

Developer shall install groundwater monitoring wells above the Tunnel, at a minimum
spacing of 200’ along the length of the Tunnel, prior to any subsurface excavation
activities, and shall monitor groundwater levels weekly during Tunnel construction
activities and for a period of 12 months following completion of the Tunnel liner.
Developer's D&C means and methods shall consider potential impacts on ground water
levels and shall ensure that none of the activities associated with the Tunnel
construction will affect groundwater sources that support vegetation above the Tunnel. If
ground water levels drop more than 6 feet as a result of Developers’ construction
activities as demonstrated by the monitoring well recordings, Developer shall provide
temporary irrigation to support the vegetation for a period of 12 months following
completion of the Tunnel liner. The installation and operation of any temporary irrigation
equipment shall be at Developer’s expense.
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16.5.2 Groundwater Seepage

Developer shall ensure that visible Tunnel linings and retaining structures are not visibly wet.
Visible weep holes in Tunnel linings and retaining structures are not permitted.

Developer shall ensure that any groundwater seepage into the completed Tunnel and
associated project works is not visible. No water shall be permitted to drip or flow onto or over
road pavements, walkways, egress passages, or plant and equipment rooms.

Appropriate treatments shall be employed during construction to minimize groundwater seepage
into the Construction Work so as to achieve the requirements of Section 16.5.1, and all other
requirements of the PPA Documents. Permanent treatments shall be employed as required to
ensure that any water present on internal surfaces does not affect the safety, durability, or
function of the Tunnel.

To prevent groundwater seepage entering onto the Tunnel roadway, a waterproofing membrane
system shall be implemented that is impermeable to any groundwater seepage going through
the Tunnel roof and walls. Prior to placement of final liner and subdrain system (so as not to
contaminate the subdrain), every effort shall be made to cut-off seepage emanating from around
the Tunnel roof and walls initial support system by grouting of weep holes, wick drains,
formation drains or other sources of water (prior to placement of waterproofing system and final
liner. Where such measures are ineffective, groundwater seepage shall be directed by a
drainage collection system (wick drains, formation drains, etc. to toe drains) to the subsurface
tunnel drainage system without directing it onto the roadway.

e Without limiting the above groundwater control and waterproofing requirements, water
ingress during the design life of the Tunnel of 75 years shall not exceed the following:

- A target gross seepage rate of 2 gallons/minute per 1000 feet along station or less
over the full length of both tunnels for the combined inflow from groundwater into
both the internal and external drainage systems of the Tunnel;

- A target average seepage rate of 25 gallons/day or less over any 10-foot length
along stations in either tunnel;

- Groundwater seepage upward through the pavement and floors shall be zero gallons
per minute everywhere; and

- There shall be no discernible flow or drips of water through the Tunnel lining
anywhere above the paved surface and walkways.

Notwithstanding the target seepage rates above, Developer shall provide suitable groundwater
pumping, treatment, and disposal capacity to accommodate the actual flows.

e The specified degree of water tightness above shall be achieved prior to the completion
of the D&C activities, as a condition precedent to the achievement of Final Acceptance.

e Developer shall ensure that there are no adverse effects of groundwater seepage or
groundwater chemistry on the overall Tunnel structural integrity or the Tunnel drainage
system, including either the potential for the precipitation of salts, biological clogging, or
other compounds to reduce the effectiveness of the drainage system or the dissolution
of liner systems and the surrounding ground and subgrade, over the design life of the

Tunnel.
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16.6 Tunnel Survey

Perform as-built surveys of the Tunnel and underground structures at intervals not exceeding 10
feet along stations. Survey points at each 10-foot maximum interval shall be spaced at not more
than 3 feet along the circumference. As-built surveys shall be performed, at a minimum, at the
following intervals:

After excavation and before initial shotcrete
After initial shotcrete and before smoothing layer
After smoothing layer and before waterproofing
After final lining

As-built surveys shall be performed at the same station at each interval so that as-built
thicknesses of each component can be accurately measured and documented.

All instrument locations shall be surveyed at the time of installation and at the time of each
underground instrument reading.

Developer shall confirm, with a Kentucky Land Surveyor, the final position of the Tunnel with
respect to the legal limits of the easement. The survey report shall be prepared and submitted to
IFA for review and comment before Final Acceptance.

Reasonable access shall be provided to IFA to independently audit the Tunnel survey.

16.7 Ventilation Equipment

For the purpose of Tunnel ventilation equipment design and operation, the Tunnel shall be
classified as potentially gassy in accordance with U.S. Department of Labor OSHA Part 1926.
Provide ventilation systems with reversible fans to meet the requirements specified herein.

Provide equipment to monitor continuously and that has the capability of giving audible and
visual warnings of any hazardous gas concentration above the threshold limit values as required
by the applicable Laws.

Provide equipment to monitor continuously and that has the capability of giving audible and
visual warnings regarding oxygen levels, except that warning devices shall be activated when
levels fall to the threshold limit value as required by the applicable Laws.

Provide equipment to continuously monitor dust levels.

Routinely maintain monitoring devices in accordance with manufacturers’ recommendations to
ensure they are in good working order at all times.

Provide air filtration equipment as needed on ventilation equipment.

Fabricate ventilation ducting from non-flammable material.

16.8 Portal

16.8.1 Access, Restriction, and Coordination
Portal excavation shall be confined to the Project ROW
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Comply with restrictions on blasting set forth in Section 16.1.4.2, above.

Limit construction activities to within designated areas as indicated in the Reference Design.
Comply with “No Access Limits” as indicated on Reference Design.

Other construction activities may be underway in the area outside and adjacent to both portals;
coordinate portal excavation and construction with these other activities.

Access to the north portal currently does not exist and shall be provided by Developer.

16.8.2 Design

Portal excavations shall be designed with permanent rock support at all locations.

Portal excavations shall comply with all applicable requirements of the PPA Documents,
including the Project Standards.

Portal area drainage shall be designed in conjunction with Tunnel drainage and stormwater
conveyance to provide a seamless system.

16.8.3 Excavation and Support

The portal excavations are located nearby to residential areas, busy highways, and sensitive
and registered historic estates and structures. The drill-and-blast techniques will be required for
a significant portion of the rock-volume excavation. Ripping or other machine excavation
techniques may be possible for a portion of the excavation. Blasting-assisted ripping could also
be considered.

Portals will be excavated through rock formations of different strength. Select the excavation
method, equipment, and procedure to minimize the potential for the overcutting or
overexcavation of the soft rock formations.

Rockbolt installation, weephole drilling, and shotcrete application shall be performed in each lift
before the excavation of the next lift.

Some form of temporary rock support will be required in the portal faces at the location of the
Tunnel to maintain stability and integrity until such time as Tunnel excavation starts.

16.8.4 Protection of Waldron Shale

The Waldron Shale exposed in the portal excavation is prone to disintegration when dried and
swelling when allowed to come into contact with water.

Developer shall make every effort to not conduct excavation in the Waldron Shale, in the portal
area where the shale may be exposed to rain, when it is raining or when rain is forecasted for a
time period shorter than Developers ability to protect the exposed shale.

Protect the Waldron Shale exposed in the excavation within eight hours with a flash coat of
shotcrete and protect from water or moisture until the final, permanent support has been
installed. Protect the shale in the portal face prior to start of tunnel excavation at the north
portal.
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16.9 Instrumentation
16.9.1 General

Instrumentation shall be installed and monitored until Final Acceptance by Developer, as
required, to:

e Monitor movements of the ground surface, existing structures, and buildings affected by
the Work to ensure their protection, structural integrity, and safety and to confirm design
assumptions and ground response to excavation and support.

e Monitor each tunnel and response of adjacent rock at locations and frequencies in
accordance with the minimum requirements of this Section 16.9 and Section 17.5 during
construction, fit-out, and commissioning.

e Monitor groundwater levels.

e Developer shall submit the proposed instrumentation in this Section 16.9 to the IFA for
review and comment 30 days prior to commencement of Tunnel Construction Work.

16.9.2 Instrument Type

Surface monitoring point: A surface monitoring point is a marker fixed to a surface and used for
the measurement of vertical and horizontal movements of that surface. Above ground, a surface
monitoring point shall be permanent pins on structures or grouted rods in soil or in rock.
Underground, surface monitoring points may also be prism-type targets or hooks. Survey
equipment (theodolite, level, electronic distance measuring device, tape extensometer) will be
capable of measuring vertical and horizontal movements of a monitoring point of + 0.05 inches.

Multiple-Point Borehole Extensometer (MPBX): A multiple-point borehole extensometer is a
device installed in boreholes for monitoring the changing distance between more than two
points along the axis of the borehole. The MPBX sensing element shall be of the vibrating wire
type and shall be capable of determining the relative position of each anchor to the surface
installation with a repeatability of + 0.005 inches.

Groundwater Piezometer: A groundwater piezometer is a device that is sealed within the ground
so that it responds only to groundwater pressures around the monitoring tip. Piezometers shall
be of the vibrating wire type and shall be capable of measuring the head of water at the
piezometer tip to a repeatability of + 0.1 foot.

16.9.3 Minimum Instrumentation Requirements

16.9.3.1 General Requirements

Developer shall, at all times, coordinate with and assist the IFA by prioritizing the timely
installation of instrumentation and reporting of data.

Developer shall establish a secured website where all monitoring data will be uploaded and
provide the IFA with access to the site. All monitoring data shall be uploaded to the site within
16 hours of collection.

Developer shall halt work at any time when instrumentation data suggests continued movement
with no increase in loading or accelerating movement and examine ground conditions and
implement the required remedial work in accordance with IFA-accepted contingency plans, per
Section 16.3.5.
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Where possible, a remote, automated monitoring and logging system is preferable to other
systems that require access to the instrumentation location.

16.9.3.2 Surface Monitoring Points

Developer shall install points on masonry or buildings that may be influenced by the Work prior
to commencing any excavation. Buildings will include but not be limited to all buildings within an
angle of draw of 2 horizontal to 1 vertical from the nearest point at the invert of the nearest
tunnel.

Developer shall install a series of points at 20-foot maximum spacing along the crest of both
portal cuts.

At Highway 42, Developer shall install a series of points at 20-foot maximum spacing for 300
feet, centered over the project centerline, along both ditch lines and the centerline.

Developer shall install a series of points at 20-foot maximum spacing for a minimum of 300 feet
along the west property line of the Drumanard Estate, centered over the project centerline.

16.9.3.3 Excavation Monitoring

Excavation monitoring shall include, at a minimum, the instrumentation described in this section.
The Designer shall propose all additional instruments, monitoring points, and surveying deemed
as necessary to ensure the adequate excavation and support monitoring and verification of
design assumptions.

Developer shall install a permanent array of a minimum of one MPBX in horizontal or near-
horizontal holes drilled at each vertical or near-vertical rock cut at the north and south portal cut
faces at approximately the mid-height and 10 feet above the crown of the Tunnel that shall
have, as a minimum, monitoring positions (anchors) at 60 feet, 30 feet, 15 feet, and 7 feet from
the portal excavation face. Electrical leads shall be in watertight conduits leading to a lockable
watertight box located about 4 feet above final excavation level and be accessible during the
duration of construction.

Developer shall install instrumented Tunnel section.

Developer shall install four piezometers around the north portal and four piezometers around
the south portal at locations and depths agreed to by the IFA.

16.9.3.4 Instrumented Tunnel Section

For excavation support monitoring (prior to placement of the final liner), Developer shall install
underground surface monitoring points in four-point MPBX arrays installed at the crown and at a
maximum spacing of 250 feet from the South Portal to Station 61+00 in each tunnel, at each of
the first two cross passage locations to be encountered, and at three additional locations, as
directed by the IFA. These MPBX arrays installed from within the tunnel are not required once
convergence has subsided and reached a steady level as determined by the Developer’s
Engineer and are not required to be maintained during installation of waterproofing or after
completion of the final liner unless directed otherwise by the Developer’s Engineer.
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From Station 61+00 to the North Portal, install MPBX arrays from vertical holes drilled from the
surface at the tunnel centerline to a depth of 5 feet above the crown of the Tunnel at a
maximum spacing of 250 feet in each tunnel.

Installation requirements for MPBX installed underground:

e Each array of MPBXs installed underground shall have, as a minimum, monitoring
positions (anchors) at 60, 30, 15, and 7 feet, radially from the inside surface of the
Tunnel lining, adjusted as required to accommodate the top of rock. Installation shall be
completed and the initial readings taken before the tunnel face advances more than 30
feet beyond the array. Install one surface monitoring point at each MPBX. Monitoring
shall continue through Final Acceptance and shall be handed off to the IFA.

e Electrical leads for MPBXs shall be in watertight conduits, adequately fixed to the tunnel
crown and extending down to about 4 feet above tunnel invert to a lockable watertight
box located at an accessible location.

Installation requirements of MPBX installed at the surface above the tunnel centerline:

e Each permanent array of MPBXs installed at the surface shall have, as a minimum,
monitoring positions (anchors) at 5, 10, 20, and 30 feet below the ground surface,
adjusted as required such that the deepest anchor is located no less than 5 feet above
the crown of the Tunnel. The installation of all arrays shall be completed and the initial
readings taken before the tunnel face reaches Station 61+00. This array of MPBXs shall
be capable of being monitored remotely from the surface during final lining and outfitting
the Tunnel. Install one surface monitoring point at each MPBX, and survey the point in
conjunction with the routine surface settlement survey conducted above the Tunnel.
Monitoring shall continue through Final Acceptance, and the arrays shall be
decommissioned (remove the borehole grouted) after the final reading.

e Electrical leads for MPBXs shall be in watertight conduits and terminated at a lockable
watertight box located at the collar of each hole.

Developer shall add additional instrumented Tunnel section if the initial readings indicate
movements larger than those indicated by the numerical analysis and in locations where
fractured zones or large karst features are encountered.

16.9.3.5 Tunnel Piezometers

Tunnel piezometric levels shall be measured at three locations along the alignment of the
Tunnel, at approximate stations 52+00, 55+00 and 68+00. Each location shall consist of five
piezometers. Final locations shall be agreed upon by the IFA prior to installation.

Piezometer holes shall be cased with a corrosion-resistant casing with a minimum 4-inch inside
diameter. The annular gap between the rock and the casing shall be grouted and sealed to
prevent groundwater migration between the different rock formations.

The piezometer shall be embedded in concrete at the surface with adequate detailing to prevent
problems of ground movement due to soil moisture changes or frost heave. A watertight,
lockable cap shall be provided.
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17 TUNNEL MECHANICAL AND ELECTRICAL SYSTEMS

17.1 General Requirements

This Section 17 identifies the technical requirements of mechanical, electrical, and supervisory
systems for the Tunnel and Tunnel ancillary facilities. All elements of these Tunnel systems
shall be designed, furnished, and installed in accordance with the requirements the PPA
Documents, Governmental Approvals; and applicable Laws.

Developer shall be responsible for all analyses, reports, designs, drawings, detailing,
clearances, tolerances, specifications, testing, and commissioning of the electrical systems and
the procurement, fabrication, and installation of components to provide fully functional electrical
systems that meet the Tunnel requirements of the PPA Documents.

17.1.1 Scope of Work

The Work specified in this Section 17 consists of designing, furnishing, installing, testing, and
commissioning all specified and necessary mechanical/electrical systems and components for
the Tunnel and Tunnel ancillary facilities. The Work also includes connections and
communication equipment required to permit monitoring and supervision of all tunnel
mechanical and electrical equipment, included the following.

Fire detection and suppression

Tunnel ventilation system

Emission monitoring system

Power supply and distribution system

Tunnel lighting

Drainage and water treatment

Fire- and life-safety systems (radio communications)
Supervisory Control and Data Acquisition (SCADA)
Intrusion detection and access control

Tunnel traffic surveillance and ITS

Tunnel sighage, signals, and control

Tunnel communications and control

17.1.2 Concept of Operations

The Tunnel includes ITS devices for monitoring and controlling traffic and mechanical and
electrical equipment controlled through a SCADA system. The ITS devices in the Tunnel are
described in this Section 17 and in Section 19.

All the devices in the Tunnel will be under continuous monitoring and control. Monitoring and
control will be performed at TRIMARC when staffed and at the KYTC TOC in Frankfort during
the hours when TRIMARC is not staffed. In addition, SCADA control shall be enabled via
operator SCADA workstations at the KYTC District Office and in a control room at the south
tunnel equipment building(s) at the Tunnel.

Developer shall accommodate communications between TRIMARC and the Tunnel ITS and
SCADA controllers on the fiber network installed as part of this project. Refer to Section 19 for
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additional communication system details. A redundant data path shall be developed to connect
the East End Crossing with TRIMARC; the redundant data path can include Developer-installed
fiber or commercial service provided through a secure data path. Fault detection and automatic
failover shall be included in the network design.

Developer shall deliver all ITS device data, video and control included in the East End Crossing
to the existing control facilities at TRIMARC, KYTC TOC, and Department TMC. Full operability
shall be provided for the East End Project through manufacturer operation management
software, temporary video monitors, databases, servers, and networks sufficient to complete full
system testing. ITS system control center integration shall be completed by the respective
control centers following satisfactory completion of all system testing.

Developer shall provide six complete tunnel operator workstations: two at TRIMARC, two at
KYTC TOC, one at the KYTC district office, and one at tunnel equipment building(s). Each
workstation shall include an ITS workstation; a SCADA workstation; and interfaces for the
AM/FM Commercial Radio rebroadcast system, Tunnel telephone system, voice break-in
system, and public address system. The SCADA system shall include an administrative
procedure to manage control of devices and permit transfer of control as required to support
operations at any of the indicated locations. Facilities to enable communication with emergency
responders on site and at the tunnel equipment building shall also be provided at both
TRIMARC and KYTC TOC.

17.2 Design Requirements

Developer shall perform engineering analyses and classify all subsurface configurations as road
tunnel, in accordance with NFPA 502, and apply other applicable Project Standards. In all
cases, Developer shall design and provide the necessary mechanical, electrical, and
supervisory features to provide an appropriate environment during all emergency and non-
emergency operating modes.

Developer shall prepare and submit a “Tunnel Emergency Response Plan” (ERP) that meets all
the requirements of an ERP as described in NFPA 502. The ERP shall be developed in
conjunction with KYTC, TRIMARC, City and State Police, the Kentucky State fire marshal, the
Harrods Creek Fire Protection District, METROSAFE, towing services, and other agencies to
ensure coordination of response to incidents in the Tunnel. Developer shall provide an outline
and proposed plan for the preparation of the ERP to IFA for review and comment within 100
days following NTP 1, including schedules of draft document submittals, coordination meetings,
and agency reviews. The ERP shall be approved by involved agencies prior to opening the
Tunnel for service. Fire- and life-safety systems shall be discussed and coordinated with IFA
and, as applicable, KYTC. The electrical systems design requires full coordination with other
design disciplines and the relevant Governmental Entities.

Systems shall be designed to provide redundant, fault-tolerant management and control of
tunnel devices. Data paths, network devices, power supply and distribution, and servers shall
include means to assure high system availability. Full functionality of communication systems,
and tunnel monitoring and control of tunnel devices shall be provided at TRIMARC and KYTC
TOC in order to satisfy NFPA 502 requirements for an alternate operations control center.
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17.2.1 Technical Documents

Developer shall determine which Project Standards (or portions of) will be applied to the design
of all mechanical systems covered in this Section 17 and shall submit a list of these codes and
standards to IFA prior to the submission of Stage 1 Design Documents for approval. The most
current Project Standards, as of the Setting Date, including those referred to below are intended
to establish basic standards and include:

Air Movement and Control Association International, Inc.

AMCA 210, Laboratory Methods Of Testing Fans for Aerodynamic Performance
Rating

AMCA 250, Laboratory Methods of Testing Jet Tunnel Fans for Performance

AMCA 301, Methods for Calculating Fan Sound Ratings from Laboratory Test Data
AMCA 500-D, Laboratory Methods of Testing Dampers for Rating

AMCA 500-L, Laboratory Methods of Testing Louvers for Rating

National Fire Protection Association

NFPA 10, Standard for Portable Fire Extinguishers

NFPA 13, Standard for the Installation of Sprinkler Systems

NFPA 14, Standard for the Installation of Standpipe and Hose Systems

NFPA 20, Standard for the Installation of Stationary Pumps for Fire Protection

NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based
Fire Protection Systems

NFPA 37, Standard for the Installation and Use of Stationary Combustion Engines
and Gas Turbines

NFPA 70, National Electric Code

NFPA 70E Electrical Safety in the Workplace

NFPA 72 National Fire Alarm Code

NFPA 80, Standard for Fire Doors and Other Opening Protectives

NFPA 101, Life Safety Code®

NFPA 502, Standard for Road Tunnels, Bridges, and Other Limited Access
Highways

NFPA 820, Standard for Fire Protection in Wastewater Treatment and Collection
Facilities

American Society of Heating, Refrigerating, and Air-Conditioning Engineers

2011 ASHRAE Handbook, Chapter 15 “Enclosed Vehicular Facilities”

lllumination Engineers Society of North America

RP 8 Standard Practice for Roadway Lighting
RP 22 Standard Practice for Tunnel Lighting

Institute of Electrical and Electronic Engineers (IEEE)

IEEE 399 Recommended Practice for Power System

IEEE 141 Recommended Practice for Electrical Power Distribution
IEEE 142 Recommended Practice for Grounding

IEEE 446 Recommended Practice for Emergency and Standby Power
IEEE 493 Recommended Practice for Reliable Power System
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e American National Standards Institute

ANSI C2 National Electric Safety Code (NESC)

17.2.2 Mechanical and Electrical Systems Design

The requirements of this section shall apply to the Tunnel and Tunnel ancillary facilities,
including Tunnel ramps, pump stations, utility rooms, cross passageways, and emergency

egresses.

All mechanical and electrical systems and equipment shall be suitable for the intended
application and within the manufacturer's warranted ratings. Operating environments with
adverse conditions shall be taken into account (e.g., high temperatures, adverse winds, gasses,
soot and smoke, explosives, and highly corrosive atmospheres).

17.2.2.1

Fire Protection for Tunnel

Developer shall meet the following general requirements for fire protection systems:

Fire protection and suppression features shall include standpipe systems, fire hose
cabinets, portable fire extinguishers, fire hose valve stations, and smoke/heat alarm
systems. The fire extinguishers and fire hose valve stations shall be protected from
physical and heat damage.

A standpipe system shall be provided for the Tunnel. Standpipe system(s) shall be
designed, installed, inspected, and maintained as a Class 1 system(s) in accordance
with NFPA 14 and NFPA 502, Chapter 10.

The following fire protection system requirements shall apply:

The standpipe system shall be arranged and designed such that it will fill the
applicable standpipe section with water in accordance with the time limits specified in
NFPA 502. The standpipe system shall be designed to provide fire protection for all
reasonable event scenarios. Developer shall demonstrate to the IFA how the
standpipe can be isolated, cross-connected, and provide protection under different
event scenarios. The remainder of the requirements listed in NFPA 14 and NFPA
502 for dry standpipe systems shall be applied as necessary. All fire suppression
system components except steel piping shall be UL listed. Steel piping components
shall meet the requirements of ASTM A53.

Tunnel fire detection shall be provided in accordance with the requirements of NFPA
502, Chapter 7 and NFPA 72. Fire alarm pathways shall be independent of other
systems, parallel, redundant, and routed for incident survivability, and shall comply
with UL 864 “Control Units and Accessories for Fire Alarm Systems”.

Portable fire extinguishers and cabinets for the Tunnel shall be provided in
accordance with NFPA 502, Chapter 7. Cabinets shall be provided with tamper
switches connected to the fire detection and security systems.

e Fire hydrants and fire hydrant water supply shall be provided to meet the requirements
of this section and meet the requirements of the Governmental Entities.
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If Developer proposes an optional fire suppression system in the form of sprinklers or
misting system. Developer shall submit a proposal for IFA approval that defines the
following:

- Demonstration that the proposed system will perform as required including
supporting analyses and certified test results.

- Type of fire suppression system proposed.

- Component specifications.

- Proposed performance criteria covering containment and control of fire magnitude,
zoning, water supply requirements and component sizing.

- Proposed water supply.

- Description and catalog cut sheets covering of proposed piping, valves, control
panels and other hardware.

- Description of suppression system control concept and sequence of operation,
automatic control valves shall be capable of remote activation and reset.

- List of successful tunnel installations where similar suppression systems have been
used.

- Expected reduction in fire heat release rate and supporting documentation

- Freeze protection strategy.

- Security intrusion alarm notification shall be provided to a 24-hour remote monitoring
and control location that shall identify the location and type of enclosure breached for
immediate response or maintenance.

17.2.2.2  Tunnel Ventilation System

Developer shall design a Tunnel ventilation system that:

Maintains carbon monoxide (CO) and oxides of nitrogen (NO,) concentrations below the
maximum acceptable levels during all non-emergency traffic conditions, including
congested, stopped, and normal flowing. During these traffic conditions, the Tunnel
ventilation system shall maintain the CO level below 50 parts per million the nitrogen
dioxide (NO,) level below 3 parts per million, and the nitrogen oxide (NO) level below 25
parts per million.

Provides a tenable environment for motorists evacuating the Tunnel during an
emergency. The environmental parameters (air temperature, CO level, visibility,
radiation heat flux, air velocities, and noise levels) described in NFPA 502 Annex A shall
be considered and shall not be exceeded.

Assists fire rescue and fire-extinguishing operations.

Removes and controls smoke and heated gases that result from fire emergencies within
the Tunnel to assist in the evacuation and rescue of motorists in the Tunnel to meet
NFPA 502 requirements.

Is based on a design fire size as determined by an assessment of the expected type of
vehicles utilizing the Tunnel, but shall not be less than 300MW (based on tanker truck in
the Tunnel, as noted in NFPA 502, Annex A). IFA will consider the use of a fire
suppression system a means of reducing the fire magnitude.

Provides redundant Tunnel ventilation fans per NFPA 502, Chapter 11.6.

Appropriately provides protection of the Tunnel structural elements and non-structural
elements.

The following requirements shall apply to the ventilation equipment and the ventilation system.
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e The Tunnel ventilation system shall include all fans, motors, cooling systems, dampers,
equipment condition monitoring devices, and associated appurtenances necessary for
the complete installation, operation, and maintenance of the ventilation system. All
Tunnel ventilation equipment and systems shall be factory and field tested for
compliance with NFPA 502 and AMCA 210, 250, 301, 500-D and other applicable
standards.

e Jet fans shall be reversible and equipped with sound attenuators that reduce jet fan
noise to 85 dBa at a location 5 feet above the roadway and 30 feet from the outlet of the
fan.

e Jet fans shall be rated in accordance with the latest edition of AMCA Standard 250,
"Laboratory Methods of Testing Je