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1CS1 Prepare Conceptual Construction Cost EstimatesEstimate

Overview
Develop conceptual construction cost estimates for all alternatives/alignments under consideration for a
project.

Note: Actions during the Project Initiation Stage may be led and completed by staff from several different
NCDOT groups. Any person who has overall responsibility for a project during this Stage is referred to as
the “Project Lead.” This lead could be the Feasibility Studies Engineer, the Corridor Development Engineer,
the Division Planning Engineer, or someone in a similar role as tasked by a state or local agency.

References

O Contract Standards and Development Procedures Manual
Conceptual Construction Cost Estimation Guidelines
Construction Cost Estimate Form
Division Let Guidance
| Pre-Construction Finance Guide

Proc o cuid

O Division Engineer Approval for Cost Verification Memo

Ooo0oao

Deliverables
Activity Leader Additional Support

Deliverable Preliminary
Estimates Section Project Lead
or Division Staff

Conceptual Construction Cost = Provide Conceptual Design Stage Quantities X

Estimate @ = Review Conceptual Estimates X X
= Provide Conceptual Design Stage Quantities — X

Verified Conceptual Construction Selected Alternative

Cost Estimate = Review Conceptual Estimates — Selected . .

Alternative
Cost Verification Letter @ = Request Cost Verification Letter X

@ Indicates that final document(s) or data set(s) require review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Provide Conceptual Design Stage Quantities
For conceptual design stage quantities, the Project Lead:

= Requests a cost estimate from the Preliminary Estimates Section (for Central-let projects) or the
appropriate Division staff (for Division-let projects $5 million and under).

= Submits the conceptual design stage quantities for each alternative/alignment on the Construction
Cost Estimate Request Form to the estimator.

1CS1 Prepare Conceptual Construction Cost Estimate 1
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Review Conceptual Estimates

The Preliminary Estimates Section (for Central-let projects) or the appropriate Division staff (for Division-
let projects) prices the estimate, and the Project Lead reviews the conceptual estimates for each
alternative/alignment, considering the following:

=  Costs for each pay item are determined using historical bid data and backup projects of similar work
in the market area.

= Estimates are available as the project moves forward and can be part of the considerations for
selecting the Least Environmentally Damaging Practical Alternative (LEDPA), if applicable.

Provide Conceptual Design Stage Quantities — Selected Alternative (if applicable)
The Project Lead provides the most current conceptual stage quantities for the selected
alternative/alignment to the Preliminary Estimates Section (for Central-let projects) or the appropriate
Division staff (for Division-let projects) on the Construction Cost Estimate Form. This is to ensure one is
working with the most up-to-date estimate, considering that:

= Quantities/cost may change depending on 1) the amount of time that has passed allowing for
increased costs due-tebecause of inflation and supply chain issues and 2) the number of design
changes that may have been implemented since the last estimate request.

= Updates to the estimates are to be made by submitting the Construction Cost Estimate Form any
time new quantities are available or every two years, whichever occurs first.

Review Conceptual Estimate — Selected Alternative
For the selected alternative/alignment, the Preliminary Estimates Section (for Central-let projects) or the
appropriate Division staff (for Division-let projects) prices the estimate, and the Project Lead:

= Reviews the conceptual estimates to ensure there are no obvious errors in quantities or items.
= Includes a copy of the most recent estimate within the appendix of the Project Scoping Report (see
1FS31FS2 for more information).

Request Cost Verification Letter
After satisfactory review, the Project Lead generates and distributes a Cost Verification Letter per the
process detailed in the Division Engineer Approval for Cost Verification Memo.

1CS1 Prepare Conceptual Construction Cost Estimate 2
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2CS1 Prepare Initial Design Censtruction-Cost-Estimates {Optionah

Overview
Develop the eenstructioninitial cost estimatesestimate for the-AlighmentDefined-Stage 2, occurring just
prior to the Field-taspectionDesign Recommendation Plan Set Review Meeting.

References

O Contract Standards and Development Procedures Manual
Conceptual Construction Cost Estimation Guidelines
Construction Cost Estimate Form
Division Let Guidance
| Pre-Construction Finance Guide

O Division Engineer Approval for Cost Verification Memo

Ooo0oao

Deliverables

Responsible Party

Deliverable Activity Leader Additional Support
Preliminary Estimates Project Other Unit Design
Section or Division Staff Manager Lead (as identified)
Initial Design Construction X X

Cost Estimate (Optional) @ = Review Estimate X X As assigned

Provide Design Stage Quantities

Cost Verification Letter = Generate Cost Verification Letter X X

@ Indicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Provide Design Stage Quantities

The Project Manager provides the most current design stage quantities for the design documents to the
Preliminary Estimates Section (for Central-let projects) or the appropriate Division staff (for Division-let
projects $5 million and under) on the Construction Estimate Request Form. The Project Manager or
appropriate Division staff is to verify that the Utility staff submit utility construction (PH 300) estimate
guantities (see 3UT2 for more information).

Review Estimate

The Preliminary Estimates Section or the appropriate Division staff prices the estimate and provides the
documentation to the entire team, notifying the Project Manager when complete. The project team (led
by the Project Manager and including the estimator) reviews the estimate to ensure there are no obvious
errors in quantities or items.

As applicable, the Environmental Document Lead includes a copy of the most recent estimate within the
appendix of the NEPA document.

Generate Cost Verification Letter
After satisfactory review, the Project Manager generates and distributes a Cost Verification Letter per the
process detailed in the Division Engineer Approval for Cost Verification Memo.

2CS1 Prepare Initial Design Estimates 3
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| 2CS2 Prepare Field taspeetion-Construction CestEstimatesEstimate

Overview
| Develop the next construction cost estimatesestimate for the-AlignmentBefired-Stage 2, occurring just
prior to the Field Inspection Review Meeting.

References

O Contract Standards and Development Procedures Manual
Conceptual Construction Cost Estimation Guidelines
Construction Cost Estimate Form
Division Let Guidance
| Pre-Construction Finance Guide

O Division Engineer Approval for Cost Verification Memo

Ooo0oao

Deliverables

Responsible Party

Deliverable Activity Leader Additional Support
Preliminary Estimates Project Other Unit Design
Section or Division Staff Manager Lead (as identified)
Field Inspection Construction X X

Cost Estimate ¢ = Review Estimate X X As assigned

Provide Design Stage Quantities

Cost Verification Letter = Generate Cost Verification Letter X X

@ Indicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Provide Design Stage Quantities

The Project Manager provides the most current design stage quantities for the design documents to the
Preliminary Estimates Section (for Central-let projects) or the appropriate Division staff (for Division-let
projects $5 million and under) on the Construction Estimate Request Form. The Project Manager or
appropriate Division staff is to verify that the Utility staff submit utility construction (PH 300) estimate
guantities (see 3UT2 for more information).

Review Estimate

The Preliminary Estimates Section or the appropriate Division staff prices the estimate and provides the
documentation to the entire team, notifying the Project Manager when complete. The project team (led
by the Project Manager and including the estimator) reviews the estimate to ensure there are no obvious
errors in quantities or items.

As applicable, the Environmental Document Lead includes a copy of the most recent estimate within the
appendix of the NEPA document.

Generate Cost Verification Letter
After satisfactory review, the Project Manager generates and distributes a Cost Verification Letter per the
process detailed in the Division Engineer Approval for Cost Verification Memo.

2CS1 Prepare Field Construction Estimate 5
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3CS1 Prepare Plan-r-Hanrd—43—Menth—tet—tist—Construction
CostEstimate/3CS2 Review Design Estimates

Overview
Develop Construction Cost Estimates for the-Plan-in-Hand-Stage 3, occurring just prior to the Plan-in-
HandDesign Complete Review Meeting.

References

O Contract Standards and Development Procedures Manual
Conceptual Construction Cost Estimation Guidelines
Construction Cost Estimate Form
Division Let Guidance
| Pre-Construction Finance Guide

O Division Engineer Approval for Cost Verification Memo

Oooaoao

Deliverables

Preliminary Estimates Project Other Unit Design
Section or Division Staff Manager Lead (as identified)
X X

= Review Estimate X X As assigned

Plan-t-Hanrd+{13 Month Let =  Provide Design Stage Quantities
List} Construction Cost
Estimate @

Cost Verification Letter = Generate Cost Verification Letter X X

Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Provide Design Stage Quantities
| The Project Manager provides the most current design-stage quantities for the design documents to the
Preliminary Estimates Section (for Central-let projects) or the appropriate Division staff (for Division-let
| projects $5 million and under) on the Plan-in-Hand-{13 Month Let List} Construction Cost Estimate Form.
The Project Manager or appropriate Division Staff is to verify that the Utility staff submit utility
construction (PH 300) estimate quantities (see 3UT2 for more information).

Review Estimate

The Preliminary Estimates Section or the appropriate Division staff prices the estimate and provides the
documentation to the entire team, notifying the Project Manager when complete. The project team (led
by the Project Manager and including the estimator) reviews the estimate to ensure there are no obvious
errors in quantities or items.

| ReguestGenerate Cost Verification Letter
After satisfactory review, the Project Manager generates and distributes a Cost Verification Letter per the
process detailed in the Division Engineer Approval for Cost Verification Memo.

3CS1 Prepare Construction Estimate/3CS2 Review Design Estimates 7
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4CS1 Complete PS&E Package and Advertise the Project

Overview

Finalize and review the final PS&E package for authorization of construction funds and project
| advertisement. WhileAlthough the Divisions may develop the PS&E package and assemble the proposal,

the NC General Statute currently decides if the project is let at the division level or centrally in Raleigh.

References

O Contract Standards and Development Procedures Manual
Roadway Standard Drawings

Standard Specifications

2018 Plans Checklist (Currently being revised)

PS&E Checklist for Centrally Let Projects OR Division PS&E Checklist
Automated Proposal Application (APA)

| T {APLUS)

Tentative Letting Lists (12-month and 13-month let lists)

[ | R

O

Division Let Guidance

NCDOT Bidding and Letting Section
Central Let Resources
Pre-Construction Finance Guide

| D s . i Guid

Ooo0ogoao

Deliverables

Responsible Party
Contract - q q
Deliverable Task Plan Review | Proposal (')I'ri‘r;zc Provisions Estimating
Engineer Engineer ) Engineer Engineer
8 8 Engineer i 8

Final Plans @ Complete Pre-Bid Process

= Complete Pre-Bid Process X X X X

Proposal @
= Advertise the Project X

Confidential Engineer’s Estimate = Complete Pre-Bid Process pd X

@ Indicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Complete Pre-Bid Process
| The pre-bid process covers severaltwo steps led by Contract Standards & Development staff or the
equivalent Division staff.

=  These-stepsare-te-Prepare and approve the PS&E package (using the PS&E Checklist for Centrally
Let Projects OR the Division PS&E Checklist, as applicable) for advertisement
= and-Obtain authorization for construction funds.

Review Plans
To complete the plan review, the Plan Review Engineer or the Division’s Proposal Engineer:

4CS1 Complete PS&E Package and Advertise the Project 8
Last Modified: August 2024



Initiation
Final Plans
PS&F/Letting
Post-Letting/
Construction

T v
c C
S 3
S
£
2 0O
S x
Wy

Back to PDN Overview

= Reviews the plans and quantities for fatal flaws.

= Sends plan checking comments to the Project Manager, who post, sign, and date Final Plan files to
the Let Preparation area of the project SharePoint site.

=  Passes the PS&E package to the Proposal Engineer for completion.

Establish Contract Times

The Contract Time Engineer (or equivalent Division Lead) reviews the temporary—tratfie—contrel
phans;Transportation Management Plan (TMP), Utilities by Others Plans (UBO}), other applicable plans,
environmental documents, Intermediate Contract Times (provided by Work Zone Traffic Control), and pay
items and quantities to establish any-intermediate-contracttimes—and-the-overall contract times. (This
includes the Completion Dates.) Fhis—task—+runs—concurrent-with-the-Geoal-SettingThese tasks must be

completed prior to the Contract Time Committee Meeting;-.

Generate Roadway Special Provisions; and Engineer’s Final Estimate tasks noted below- run concurrently
with Establish Contract Times.

Facilitate Goal Setting Meeting
The State Proposals Engineer or the Division Construction Engineer facilitates a meeting to establish the
MBE, WBE, DBE participation goals based on federal and state regulations.

Generate Special Provisions
The Proposal Engineer reviews the plans and compiled estimate to provide special provisions for pay items
not covered by the Standard Specifications (AREUSAPA program initiated).

Generate Final Pay Items and Quantities

Fhe-Estimating-Engineerorthe-PropesalThe Proposals Engineer reviews final pay items and quantities-te
generate-the-. The Estimating Engineer then generates the Confidential Engineer’s Estimate and gererates
the percentage breakdown cost for work activities. The Proposals Engineer uses this information to
identify the major contract items.

Assemble Proposal
The Proposal Engineer assembles the standard special provisions, the project special provisions, and item
sheets into the final proposal as described in the Central Let Resources and the Division Let Guidance.

Advertise the Project

When the PS&E package has been finalized and construction funding is authorized, the project is ready to
be advertised. Central Let Resources and the Division Let Guidance provide more information on the
authorization (including necessary federal approval, certification, coordination, and timing requirements),
advertisement, document posting, and point-of-contact designation for both Central and Division-let
projects.

Advertisement

For Central-let projects, the electronically signed and sealed plan files and the electronically signed and
sealed proposal are posted to the NCDOT Bidding and Letting section of the Connect Site (4 weeks prior
to the letting date and 8 weeks prior to the letting date for special projects). For advertising a Division-let
project, the Division Let Guidance provides more information on the advertisement process.

4CS1 Complete PS&E Package and Advertise the Project 9
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The NCDOT Bidding and Letting section of the Connect Site is the central repository for project letting
information, including updated information for letting, newly advertised projects, addendums, and bid
results.

Prepare Addendums

The State Plans and Standards Engineer or the State Proposals and Specifications Engineer (or designated
point of contact for Division-let projects) fieldresponds to questions about prejects-currently advertised
projects from contractors. Addendums to the plans and proposal are developed, posted, and processed
in accordance with Central Let Resources and the Division Let Guidance.

4CS1 Complete PS&E Package and Advertise the Project 10
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4CS2 Let, Award, and Execute

Overview
Let, award, and execute the project in accordance with Sections 102 and 103 of the Standard
Specifications and the letting guidance for both Central and Division-let projects.

References

O Contract Standards and Development Procedures Manual
O Standard Specifications
O Tentative Letting Lists (12-month and 13-month let lists)

e D , harePoint Guid

O Division Let Guidance

O NCDOT Bidding and Letting

O Central Let Resources

O Letting Administration User Guide
Deliverables

Responsnble Party
Deliverable Task
Activity Leader

State Contract Officer or

Award Lett Awardi dE tii Contract - . .
ward Letter warding ana Executing a ontrac Division Contract Engineer (or designee)
. . . e ;
Goal Confirmation Letter Lettlng'the Project ' . .St.ate Prequallflcat}on Engmeer.or
= Awarding and Executing a Contract Division Contract Engineer (or designee)
Execution Letter = Awarding and Executing a Contract Contract Office / Contract Engineer (or designee)

Letting the Project

On Let day, bids are received, verified as being responsive, and read aloud along with the Engineer’s
| Estimate. Central Highway Letting Date is the 3rd Tuesday of each month. Each Division has—beenis

assigned designated letting dates as detailed on the Division Letting Map in the Division Let Guidance.

While different days may be set for special lettings, this is to be the exception and not the typical practice.

The letting process also includes several checks to verify the bids are responsive and the winning bidders
are responsible to get a contract ready for award and execution, all of which follows the Central Let
Resources and Division Let Guidance:

=  Guidelines for bid openings
= Confirmation of documentation required to be included with the bids
=  Process to review and verify the bids as responsive

Good Faith Effort Review Committee Meeting

The State Prequalification Engineer or Division Construction Engineer facilitates and records a meeting to
review a submittal of Good Faith Effort should the project’'s MBE/WBE/DBE goal not be met. The
committee determines whether a Good Faith Effort was met or was not. If the bidder was found in Good
Faith, a Goal Confirmation Letter is written to outline the revised goals of the contract.

4CS2 Let, Award, and Execute 11
Last Modified: August 2024



Final Plans

[

<
~
Q.
<
Q
o

Initiation
PS&F/Letting
Post-Letting/
Construction

g
<
[}
S
=
S
W

Back to PDN Overview

= For a simple revision, the Roadway Design Lead modifies the current Roadway Design Plans,
allowing time for all affected Design Leads to review and comment on the proposed changes.
* Note: The Roadway Design Lead incorporates any comments/recommendations into the plans.
There may be a need for additional coordination to resolve any issues or conflicting information.
= |f thereis-a-needfermajor revisions are necessary, the Project Manager directs the affected Design
Leads to revise their respective plans in parallel. Each Design Lead reviews the revisions,
incorporating the changes into the Let Plans.
* Note: Additional coordination may be needed to resolve any issues or conflicting information
across the disciplines.

Typically, a Construction Revision Memorandum is issued with updated information from all affected

| disciplines. AspartefWhen preparing the memo-te-be-issues, the Project Manager coordinates with each
Design Lead to determine when to provide their portion for inclusion. However, depending on Division
needs and time required to issue the construction revision, the Project Manager may elect to distribute
submittals from the Design Leads separately.

Update Quantities and Special Provisions
In addition to updating the Let Plans, all affected Design Leads are to:

= Update their quantities, providing the net quantity adjustment (+ or -) to the Project Manager.
= Revise any special provisions, as needed, that are impacted by the construction revision.

Document Construction Revisions
To complete the construction revision process, the Project Manager:

= Conducts a completeness check of the plans, quantities, and special provisions (if applicable). If the
revision impacts a municipal or developer agreement, the Project Manager includes any engineering
cost in the documentation.
= Coordinates with the Design Leads to address further comments and changes
=  Confirms that all revised files and documents have been uploaded to the project’s SharePoint site.
* Note: The affected Design Lead creates the PDFs and seals their respective construction revision
before uploading.

The Project Manager completes the process by issuing a Construction Revision Memorandum that:

= |dentifies the plan sheets and special provisions (if applicable) that have been modified
=  Summarizes the design revisions on each plan sheet

= |ssues a construction revision estimate for affected pay item quantities

=  Provides a link to corresponding PDFs and MicroStation design files

Contract Standards and Development or the Division Contracting Office distributes the revised plans in
accordance with the process detailed in the Construction Revision Memorandum.

A construction revision may trigger a change to the right-of-way, or additional property negotiations may
require updates to the Final ROW Series Plan Set (e.g., a change to a “fee simple” acquisition,
modifications to property access, or a change in easement boundaries).

5CS1 Construction Revisions 14
Last Modified: August 2024



Final Plans
Construction

T v
c C
S 3
S
£
2 0O
S x
Wy

Initiation
Post-Letting/

PS&F/Letting

Back to PDN Overview

To address these changes, the Project Manager issues a Right of Way Revision Memorandum that notifies
the Central ROW office, the project team, Location and Surveys, and others, of changes made to the plans.
This memo:

= Summarizes the right-of-way revisions on each plan sheet.
=  Provides a link to the revised right-of-way files.

Location and Survey modifies the ROW Reference CADD following the process in 5LS1— and 5LS2. The
work may involve performing additional surveys to update the design plans resulting from a construction
revision, in addition to providing necessary construction survey support detailed in 5LS2.

The Project Manager and Division ROW Office establish the deadline to acquire the new property based
on when construction work is to occur in the impacted area.

5CS1 Construction Revisions 15
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1EN1 Establish Environmental Needs

Overview

Ensure that all projects, federal or state funded, comply with relevant environmental laws, including the
Clean Water Act, National Environmental Policy Act (NEPA), State Environmental Policy Act (SEPA), Section
4(f), Section 106, the Endangered Species Act, Section 6(f), Title VI of the Civil Rights Act, and Farmland
Protection Policy Act.

At this stage it is very important to know the scope and schedule for the project as directed by the Project
Lead. If the project is small and less complex (bridges) it may include a shorter duration for planning and
design. In this case, environmental analysis may be accelerated and fully commence at 1EN1. If the project
has many issues that involve more time for planning and design, then it is important to raise
environmental “red flags” via an initial screening and the deeper dive for environmental analysis occurs
at 2EN1. It is important to note that requests for Environmental Analysis Unit (EAU) actions start with a
submittal via the Environmental Tracking & Coordination System (ETRACS). Division environmental staff
may lead other environmental analysis efforts and use other informal request/coordination processes.
NCDOT Natural Environment Lead review ground disturbing projects within the Division and/or EAU staff.
Division environmental staff can lead many of the EAU-related tasks contained herein as long as they fulfill
NCDOT policies and regulatory requirements.

Note: Actions during the Project Initiation Stage may be led and completed by staff from several different
NCDOT groups. Any person who has overall responsibility for a project during this Stage is referred to as
the “Project Lead.” This lead could be the Feasibility Studies Engineer, the Corridor Development Engineer,
the Division Planning Engineer, the Central Project Manager (from PMU), or someone in a similar role as
tasked by a state or local agency.

References

2020 Section 106 Programmatic Agreement

Programmatic Agreement Manual for Minor Transportation Projects in North Carolina
Historic Architecture Group Procedures and Work Products

Tribal Coordination Protocol

ETRACS System and Tutorial

NRTR Scope Template and Guidance

NRTR Procedures Manual

Division ETRACS Request for Section 7 Surveys

NCDOT Traffic Noise Policy

NCDOT Traffic Noise Manual

NCDOT Air Quality Handbook

NCDOT Quality Management Program: Quality Control and Quality Assurance

Ooooobooooooaogoao

1EN1 Establish Environmental Needs 1
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PS&E/Letting
Post-Letting/

Deliverables
Responsible Party
Deliverable Task
Activity Leader Additional Support
Comments on Draft Scoping Report Review Draft Project Scoping Report E e Project
Staff Lead
= Receive Initial Request (ETRACS or B e—_ tal
Complete Request Other Informal Means) for Human and rojec nvironmenta
) ) Lead Staff
Natural Environment Studies
. . .
Landowner Letters Pre;?qre qnd Send LandewnerSurvey Environmental Project
Notification Letter Staff Lead
Cultural Resources Programmatic Agreement Cultural Complete Cultural Resource Screenin Project Environmental
Resources Screening Checklist for Section 106 . < Lead Staff
Traffic Noise and Air Quality (TNAQ) Notification i j
. o A . Q = Determine Noise/Air Analyses Needs ] Project
Scoping Report Recommendations Staff Lead
Community Screenin = Determine Community Analyses Environmental Project
g 2 Needs Staff Lead

Use of the references, development of deliverables, and applicability of the tasks listed below depend on
the scope and schedule of the project, which is decided by the Project Lead prior to determination of

requests going forward in this stage. This activity requires—the-develepmentef-involves developing a
Project Study Area- as the boundary to be studied by multiple NCDOT disciplines.

= The Project Study Area is to be inclusive of all potential alternatives; yet not oversized to cause
unnecessary review from NCDOT or unintentional concerns from unimpacted landowners.

= Depending on project size and complexity, setting the boundaries of the Project Study Area may
require input from the technical leads/Units to ensure the size is appropriate for all factors.

Ill

If the Project Lead determines that this stage involves only a screening for possible environmental “red

flags” then the following should occur:

= Prepare Project Initiation Letter or scope of project and distribute to groups in EAU
= Receive Feedback from groups in EAU
= |f Feedback provides “red flags” from any group, then request a screening from that group

The screening helps to determine further the scope and schedule for the project.

Review Draft Project Scoping Report
Upon request of the Project Lead, groups in the EAU review the draft Project Scoping Report and provide
‘ comments to the Project Lead (see 4ES31FS2 for related information).

Receive Initial Request (ETRACS or Other Informal Means) for Human and Natural

Environment Studies
The Environmental Analysis Unit (EAU) receives requests from the Project Lead to begin human and
‘ natural environment studies as part of the Project Scoping Report (see 4ES31FS2 for related information).

= Projects that are scheduled to receive Notice to Proceed within the next 12 months, have the their
requests prioritized.

1EN1 Establish Environmental Needs 2
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= Projects scheduled for Notice to Proceed beyond the next 12 months, have their requests scheduled
to begin 12 months before Notice to Proceed is anticipated.

The Project Lead ensures that, as appropriate, requests are sent to the following EAU human and natural
environmental groups:

=  Environmental Coordination and Permitting (ECAP) (for NaturalWater ResourcesFechnical-Report;
and- WEX/AWET File, Section 7 Surveys)

= Biological Surveys Group (BSG) (Section 7 Surveys (only for Division Managed Projects))
=  Cultural Resources (Historic Architecture and Archaeology)

= Traffic Noise and Air Quality

=  Public Involvement, Community Studies, and Visualization (PICSViz)

If a resource has potential to be impacted or requires more analysis to determine impacts, 2EN1 and 2EN2
provide details to complete the necessary tasks and deliverables.

The following tasks provide additional steps that each resource lead completes when a request is made.

Determine Natural Resources Technical Report (NRTR) Needs

Once a request has been received, the Natural Environment Lead determines whether the NRTR is to be
developed in-house or if development is assigned to an on-call consultant. If determined that the NRTR is
to be developed by an on-call consultant, then the Natural Environment Lead coordinates the scope of
work and fee necessary for the NRTR in accordance with NRTR Scope Template and Guidance.

Determine Section 7 Survey Needs

Once a request is received, the Natural Environment Lead adds a Section 7 Survey Request to the project
which populates the threatened and endangered (T&E) species for the county(ies) and notifies BSG.
BSG/ECAP assigns the review of T&E species listed to a biologist. If BSG determines Section 7 surveys are
needed, surveys may be done in-house or a separate scope of work and fee is prepared. Division requests
Section 7 surveys when it is required for BSG to review and survey for terrestrial and aquatic animal
species.

Prepare and Send tardewnerSurvey Notification Letter

The lardewnersurvey notification letter is sent to landowners within the study area prior to any field work.

= The landewnersurvey notification letter is sent out by Environmental Staff.

= The letter notifies landowners that NCDOT is beginning a project, and personnel may be on their
property.

= If the project study area changes, a new landowner letter may be required.

Complete Cultural Resource Screening

For projects with a federal nexus, the Project Lead completes the Cultural Resources Screening Checklist
for Section 106 provided in the 2020 Section 106 Programmatic Agreement for the Transportation Projects
Program in North Carolina.

1EN1 Establish Environmental Needs 3
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= Using the results of the checklist, or other requirements under state and federal environmental laws
and regulations, the Project Lead determines if the project is subject to further historic preservation
review. If additional review is required, the requester completes an request for a Historic
Architecture and Archaeology review.

= The request is assigned to an appropriate Culture Resource Specialist and investigations begin.

Identification of Cultural Resources may be finalized during the Project Initiation stage or during the

AlighraertDefinedstageStage 2.

Please note that the 2020 Section 106 Programmatic Agreement for the Transportation Program in North
Carolina does not pertain to the Federal Railroad Administration, Federal Transit Administration, Federal
Aviation Administration, or Locally Administered Program undertakings or state funded transportation
projects without a Federal Nexus.

For state funded and locally administered project, separate guidance is under development.

Determine Noise/Air Analyses Needs

| The Project Lead consults with the Traffic Noise and Air Quality (TNAQ) Group Leaderto determine if a
project needs a traffic noise or air quality analysis, the results of which are incorporated into the Project
Scoping Report. The determination to include a traffic noise analysis and/or air quality analysis is based
on both the proposed improvements and the type of environmental document being prepared for the
project. It is not based on funding type.

If a traffic noise analysis is necessary, then the Traffic Noise and Air Quality Group advises whether a Traffic
Noise Report or a Design Noise Report should be scoped/prepared. A Traffic Noise Report is
recommended when there is a high degree of confidence that noise abatement is unlikely, or when only
preliminary design is being developed concurrently. A Design Noise Report is recommended when it is
expected that noise abatement may be likely, and final designs are developed concurrently with the
NEPA/SEPA document development.

= H-An Air Quality Report is not required if a Minimum Criteria Determination Checklist (MCDC) or
Categorical Exclusion (CE) is prepared for the project.

= |f an Environmental Assessment (EA) or Environmental Impact Statement (EIS) is prepared for the
project, then an Air Quality Report will be needed.

= Usually this will be a gqualitative report, but sometimes a quantitative Air Quality Report may be
needed for EAs and EISs. Additional coordination with the Traffic Noise and Air Quality Group Lteader
is needed in these instances.

If the Traffic Noise and Air Quality Group determines that a Traffic Noise Report (TNR}-e¢), Design Noise
Report (DNR), or Air Quality Report (AQR) is required; and that a consultant is needed (through a Division
contact, PMU contract, or Neise-and-AirEAU on-call contract), then the firm develops a scope of work

using the TNR-Standard-Scope Femplate-orDNR-Standard-ScopeTemplateof Services Generator for the
Traffic Noise and Air Quality Greup-teader’sGroup's review. Once_the scope is finalized, Traffic Noise and
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| Air Quality Group prepares an _in-house estimate and negotiates the fee as appropriate with the
consultant.

Determine Community Analyses Needs

The Project Lead submits a request for any required Community Analyses. The Community Studies Group
reviews the project and determines the level of Community Analyses appropriate for the project
(Community Characteristics Report, Community Impact Assessment, Land Use Scenario Assessment, etc.)
and develops a Community Screening for completing analyses.

Complete QC/QA Procedures
Environmental Staff is to coordinate the applicable QC review following the NCDOT Quality Management
Program: Quality Control and Quality Assurance procedures and the respective QC Checklist.
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Last Modified: August 2024



Final Plans

[

<
=
Q
2
Q
oc

Initiation

Back to PDN QOverview

PS&E/Letting
Post-Letting/
Construction

o
I~
s}
S
=
2
W

2EN1 AssessInitiate Natural ErvirermentaHmpacts-Resources Analysis

The environmental analysis required for this activity areis separated into the following sub-activities-ef:.

. hnical INRTR : "

- Bj . S
Natural Resources Rl
Technical Report (NRTR) B'°'°(92‘§?\‘Msg)r veys
(2EN11) '

Task details and deliverables for these sub-activities are found in the corresponding sections below.

Overview: Natural Resources Technical Report (NRTR)-ard WEXAMET File
Coordinate reviewthe preparation and QA/QC of the draft-and-final-Naturalfollowing tasks/deliverables:

= Survey Notification Letter
= NRTR Report
= Section? Surveys/Coordmatlon

w%séetw%#wa%e#s—and—ﬁle
= Jurisdictional Beterminationpackage-Resources Package*

*If needed.
References

O NRTR Scope Template and Guidance

O NRTR Procedures Manual

O ETRACS System and Tutorial

O Division ETRACS Request for Section 7 Surveys
Deliverables

Respon5|ble Party
Deliverable Task Actnvnty Leader
Natural Environment Additional Support
Lead

= complete-Survey Notification Letter : zg:z
] gﬂd M{E¥ *k —_—
AQ =__NRTR Report™~ i = Biological Surveys Lead
NRTR * = Section 7 Surveys/ Coordination XX (for all tasks) .
" = CADD Tech, Locations and
= Water Resources File* Survevs
L i i i *
Jurisdictional Resources Package . —y_C ADD Tech
WEX File 72 -— CAD Tech
L = Conduct-Agency-Field Review{if needed)
Determination-and-Buffer X X CAD Tech
Package®
oAQ =—Conduct-AgencyField Review-and-Create
WET File- . % Location-and-Surveys
2EN1 Initiate Natural Resources Analysis 6
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= ReviewNERA/SEPA Document % Division-Envi EPU)
A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
@ Indicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Complete NRTR ard-AWEXFiHe

The NRTR-theWEX-fie; and any associated GIS deliverables are developed by the Natural Environment
Lead using the NRTR Template and Guidance in conjunction with the NRTR Procedures Manual and
Consultant GPS CADD Guidance.

The final NRTR and WEX file are placed on the ATLAS Workbench, with the Project Manager, Hydraulics
Unit, Locations/Surveys Unit, Structures Management Unit, Utilities Unit, and Roadway Unit (and others
as appropriate) being notified.

The Natural Environment Lead sends the Water Resources File to the Locations and Surveys Unit for the
incorporation of the water resources into the project’s Final Survey file.

Complete Jurisdictional Determination and Buffer Package
The Preliminary Jurisdictional Determination and Buffer (if applicable) Package are part of the deliverables
for an NRTR. The finalpackageisplaced-onATLAS Workbench-and-the Natural-Environmen cocsubral

Conduct Agency Field Review (if needed) anrd-Create-WETFie

The Natural Environment Lead:

=  Coordinates the scheduling of a field review with the USACE, North Carolina Division of Water
Resources (NCDWR), and consultant (if applicable). The Project Manager is notified of this meeting
but is not required to attend.

= At the end of the field review, if any changes are made, updates the WEXWater Resources File and
rename-tnotifies Locations and Surveys for incorporation into the WETFS file.

Complete QC/QA Procedures

Environmental Staff is to coordinate the applicable QC review following the NCDOT Quality Management
Program: Quality Control and Quality Assurance procedures and the respective QC Checklist.

2EN1 Initiate Natural Resources Analysis 7
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2EN2 AssessInitiate Human ErvirenmentatmpactsEnvironment Analysis

The environmental analysis required for this activity areis separated into the following sub-activities-ef:.

Community Studies Cultural Resources Traffic Noise and Air
(2EN2.1) (2EN2.2) Quality (2EN2.3)

Task details and deliverables for these sub-activities are found in the corresponding sections below.

Overview: Community Studies

Complete the Community Characteristics Report and the Indirect and Cumulative Effects report (if
determined necessary in Stage 1) for the study area or study corridors to inform project decision making,
design, and permitting. A Community Characteristic Report is only needed if community impacts influence
alternative selection. Complete an Indirect and Cumulation Effect only if screening indicates a need for
assessment. Complete the Community Impact Assessment or Direct and Indirect Screening Tool based on
the preliminary design for the preferred alternative, as well as the Land Use Scenario Assessment (if
indicated), and document project decisions, commitments, recommendations, outstanding direct
impacts, and potential future development areas.

References

O Community Characteristics Report / Community Impact Assessment Resources
O Indirect and Cumulative Effects / Land Use Scenario Assessment Resources

Deliverables

ResponS|bIe Party
Deliverable Task Activity Leader Additional Support
Community PICSViz Team Member/
Studies Lead On-call Staff

Community Characteristics Report # @ = Develop Community Characteristics Report

= Develop Indirect and Cumulative Effects

Indirect and Cumulative Effects Report 2 X X
Report

Community Impacts Assessment # @ = Develop Community Impact Assessment X X

Land Use Scenario Assessment * @ = Develop Land Use Scenario Assessment X X

Comments on NEPA/SEPA Document = Review NEPA/SEPA Document X X

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
@ Indicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.
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Overview: Complete-Cultural ReseureetasksResources

Determine the potential effects of projects to cultural resources, historic architecture, and archaeology,
as required by Section 106 of the National Historic Preservation Act (applies to state and federal projects)
and Section 4(f) (applies to federal projects only). Section 4(f) resources may also include publicly owned
public parks and recreation lands and waterfowl and wildlife refuges, in addition to historic resources.
These additional resource types are identified and discussed in the Community Impact Assessment.

References

O Programmatic Agreement Manual for Minor Transportation Projects in North Carolina
O Historic Architecture Group Procedures and Work Products
O Archaeology Work Products

O Tribal Coordination Protocol

Deliverables

Responsible Party
Activity Leader

Deliverable

Cultural Resource Specialist

Historic Architecture and Landscapes No Survey Required Form A

No Archaeological Survey Required Form #

Complete Cultural Resource

istori ; i X
H|stor|c Architecture and Landscapes Survey Required Form Screening
(if needed) #
Archaeological Survey Required Form (if needed) *
Archaeology Report @
No National Register of Historic Places Eligible or Listed Archaeological

. : g! A : ! ‘el : gl Complete Archaeology Report X
Sites Present Form
Archaeology Assessment of Effects Required Form
Historic Architecture Building Inventory @ Complete Historic
No Historic Architecture and Landscapes Effects Required Form Architecture Building X
(if needed) A Inventory
Historic Architecture Eligibility Evaluation Report @

Complete Historic
Historic Architecture and Landscapes Effects Required Form* Architecture Eligibility X
No National Register of Historic Places Eligible or Listed Historic Evaluation Report
Properties Present or Affect Form #
No National Register of Historic Places Eligible or Listed Archaeological
Sites Affected Form * Conduct Cultural Resource
No National Register of Historic Places Eligible or Listed Archaeological Effects Determination X
Sites Adversely Affected Form # (Archaeological)
Archaeological Adverse Effect Determination Form A
National Register of Historic Places Eligible or
Listed Historic Properties Effects Determination Form A Conduct Cultural Resource
Effects Determination X

No National Register of Historic Places Eligible or Listed Historic
Properties Present or Affected Form #

2EN2 Initiate Human Environment Analysis
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Overview: Traffic Noise and Air Quality

Consult with the Traffic Noise and Air Quality Group to determine if a traffic noise analysis and/or an air
guality analysis is required. Complete the Traffic Noise analysis{Fraffic Neise-Report-e¢, Design Noise
Report);, Air Quality Report, and prerequisite deliverables and tasks, once alternatives/alignments are
developed. An Air Quality Report is required for all projects for which either an Environmental Assessment
(EA) or Environmental Impact Statement (EIS) is being prepared.

References

O Traffic Noise & Air Quality Resources Page
= NCDOT Traffic Noise Policy
= NCDOT Traffic Noise Manual
= NCDOT Air Quality Handbook

Deliverables

Responsible Party
Activit
Additional Support
Deliverable Leader

Traffic-Noise Analysis Work PlanPlan® «  Develop FraffieNoise Analysis Work = XProject Manager
Plan P =  Local Government Agency
Right-of-Entry Letter ’
; . . : XLead Traffic L

Traffic Noise-Report{orDesign-Noise ; ' Noise Analyst
Report}*2Noise Model Validation = Perform Field Work and Noise ey

L QA Reviewer
Memorandum? Model Validation

=  Project Manager

Traffic Noise Report or Traffic Noise Report = Local Business Owners (for ER
Addendum @ = Complete-theDevelop Traffic Noise calculations)
Report (or Design Noise Report) = QA Reviewer

Streamlined Text

Air Quality Report ~ @ XLead Air = XProject Manager
= Prepare Air Quality Report Quality = FHWA

Streamlined Text Analyst = QA Reviewer

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
@ Indicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Develop Fraffie-Noise Analysis Work Plan

The eensultant-erLead Traffic Noise and-AiQuality-team—emberAnalyst develops a draftFraffic-Noise
Analysis Work PIan based on the current templat templates and gwdance included in the Traffic Noise
i i -. The draftTraffic
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Noise_Analysis Work Plan identifies items such as noise study areas, noise-sensitive receptors, and
potential noise measurement locations.

= Withthe-submissienrUpon approval of the draftFraffic-Noise Analysis Work Plan, athe Traffic Noise
and Air Quality team-membersubmitGroup provides a signed right-of-entry letter. The Lead Traffic
Noise Analyst prepares a draft right-of-entry letter using the using the standard template.

*  The-workplanandright-of-entrylettersareapproved-by-The Traffic Noise and Air Quality tead

Group must sign and issue right-of-entry letters prior to any noise measurements-erneise-meodeling.

= The Lead Traffic Noise and-AiQuality-Ltead-then-issues—aright-of-entrytetter—Analyst marks the

approved Noise Analysis Work Plan as final on the project SharePoint site.

Perform Field Work and Noise Model Validation

The Lead Traffic Noise ard-AirQuality-teadAnalyst conducts validation of project models using the noise
measurement results, documented using the current template, in accordance with the Traffic Noise
Manual.

leeafemnresults of lmqg—te#maqqeaswement—mes—te—the—%%EPA—Lead—ﬁer—usethe valldatlon are
documented in the-environmental-document:

Gemp#eiee—t—heipaﬁ%a Noise Repe#t—e#Des-kg-n—Nese—RepeFt

Repe#t—based—en—Model Valldat|on Memorandum using the current temglat templaiees and gwdance

maintained-by—TFraffic Noise—and-Air—Quality-—group—andincluded in accerdanece—with-the Traffic Noise

Manual.

=  The Traffic Noise and Air Quality Group must approve the Noise Model Validation Memorandum
prior to submitting the draft Traffic Noise Report.

= The draftLead Traffic Noise Analyst marks the approved Noise Model Validation Memorandum as
final on the project SharePoint site.

Develop Traffic Noise Report (or Design Noise Report)

The Lead Traffic Noise Analyst develops a Traffic Noise Report, Traffic Noise Report Addendum, or Design
Noise Report based on current template and guidance included in the Traffic Noise Manual. The Traffic
Noise Report or Design Noise Report evaluates the existing and no-build conditions; and the build
conditions for each detailed study alternative/aligament: documented in the environmental document.
Abatement is considered for all impacted receptors.
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= Additionalreviews—and+rounds!f noise walls are identified as unlikely, no additional traffic noise

analysis is required.
= |f noise walls are identified as likely, a Design Noise Report is required (see 3EN1 for related

information).

= A Design Noise Report may also be required in situations where the Traffic Noise Report identified
noise walls as unlikely, but where the Design Noise Report could have different findings.

Upon acceptance of eemments-areprepared-as—hecessary-to-finalize-the Traffic Noise Report, the Lead

Traffic Noise Analyst submits the draft streamlined text using the appropriate template.

The consultant uploads only the accepted Traffic Noise Report to the ATLAS Workbench and notifies the
NEPA/SEPA Lead and the Project Manager. This automatically marks the accepted Traffic Noise Report as
final and as KeyHE “TNR” on the project SharePoint site. Only the accepted Traffic Noise Report erBesign
Neise—Repertshould be marked with the KeyHE “TNR”. The Lead Traffic Noise Analyst uploads the
approved TNM files in a zipped folder to the project SharePoint site and marks it as final.

Prepare Air Quality Report

The Fraffic Noise-and-Lead Air Quality Lead-completesthe AlrQuality Template toperform-a-Project-Level
AirQuatity-Analysis,ifreguiredAnalyst develops an Air Quality Report based on the current templatetype
and guidance included in the Air Quality Handbook.

= |f a federal EA or EIS is being prepared and extenta preferred alternative was not selected prior to
January 1, 2022, then greenhouse gas emissions must be calculated in MOVES.

Upon acceptance of the projeet:

Air Quality Report,
as—eleser—rbed—m—the QOQO—NGDQILead Alr Quallty Haaébeek—te—t—helmﬁﬁc—Nese—and—Analvst submits draft
streamlined text using the appropriate template.

The consultant uploads only the accepted Air Quality greup-ferreview-and-comment-Report to the ATLAS
Workbench and notifies the NEPA/SEPA Lead and the Project Manager. This automatically marks the

accepted Air Quality Report as Final and as KeyHE “Air Quality Report” on the project SharePoint site. Only

the accepted Air Quality Report should be marked with the KeyHE “Air Quality Report”.
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Complete QC/QA Procedures

| Environmental Staff is to coordinate the applicable QC reviewand QA reviews following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC
Checklistand QA Checklists. A comment response matrix must be provided to document all comments for
each deliverable.
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3ENI2EN3 Develop Design Noise Report or Addendum

Overview
Prepare the Design Noise Report (if one is required and one has not yet been completed) or a Design Noise
Report Addendum (if a Design Noise Report has been completed but updated design information or design

changes require additional or new final de5|gn trafflc noise anaIy5|s)—anel—eemp|4e—engaf&ens—f-Fem—t-he

or if new noise-sensitive development that was not included in the Design Noise Report has been

permitted along the project prior to the Date of Public Knowledge).

References

O Traffic Noise & Air Quality Resources Page
= NCDOT Traffic Noise Policy
= NCDOT Traffic Noise Manual

Deliverables

ResponSIbIe Party
Deliverable Task Act|V|ty Leader
Additional Support

o =  Project Manager-ef
Besiga-Noise Report-orDesigh-Noise Report
= On-cal-Consultantlocal Government
AddendumAnalysis Work Plan (as -
Agency

applicable) #@
ppli ) = QA Reviewer

= Develop Design

Right of Entry Letter (as applicable) 5
Noise Report or

Noise Model Validation Memorandum (as Design Noise Report = QA Reviewer
. e —a e
applicable) ¢ Addendum-{es X
applicable) = Project Manager

= local Business Owners (for ER calculations)

= Design Discipline Leaders (for feasibility
review

= QAReviewer

Design Noise Report or Design Noise Report
Addendum*-2

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
@ Indicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Develop Design Noise Report or Design Noise Report Addendum

If a Traffic Noise Report was previously completed and abatement determinatien-was ineerrectfound to
be likely or preject-delays—require—a—re-evaluation—then—the-if the Traffic Noise and Air Quality Lead
develepsa-draftGroup determines that a Design Noise Report would be required even though the Traffic
Noise Report found that abatement was unlikely, then the Lead Traffic Noise Analyst develops a Design
Noise Report based on eurrent-templatesand-the guidance maintained-byFraffic Noiseand-AirQuality
group-and-inacecordance-with-the-included in the Traffic Noise Manual.
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The Design Noise Report evaluates the entire preferred/selected alternative/aligament, considers
abatement for all impacted receptors, and creates a-noise wall envelepe{sienvelopes in MicroStation/ORD
for anyall noise wa#és—)walls recommended in the De5|gn N0|se Report (Ie—be—feasrble—and—reasenable—a

reasenableness—er—rt—eﬂa—The f|naI reasonableness cntena—whreh—rs—t—he—p&b#&s—preferenee—rs are

determined through the noise abatement balloting process (see 3EN2 for related information) conducted

after the apprevatacceptance of the Design Noise Report. #Although a Design Noise Report recommends
noise abatement, but-it is only after the subsequent balloting process that abatement (walls or berms)
areis determined to be feasible and reasonable-}.

oA Noise Analysis
Work PIan may not be required for a De5|gn Noise Report The Traffic Noise and Air Quality Group
advises if one is necessary while developing the scope of services.

= A Noise Model Validation Memorandum may not be required for a Design Noise Report. The Traffic
Noise and Air Quality Group te—review-advises if one is necessary while developing the scope of

services.

= |f a Noise Model Validation Memorandum is required, the draftBesign-NeiseRepertTraffic Noise
and Air Quality Group provides a signed right-of-entry letter. The Lead Traffic Noise Analyst drafts
a_right-of entry letter using the standard template. Ambient Noise Measurements cannot be
conducted without a signed right-of-entry letter.

= Before the Design Noise Report can be accepted, a comprehensive inter-disciplinary engineering

feasibility review must be conducted (as described in the following subsection).

The consultant uploads only the accepted Design Noise Report to the ATLAS Workbench and notifies the
NEPA/SEPA Lead and the Project Manager. This automatically marks the accepted Design Noise Report as
Final and as KeyHE “DNR” on the project SharePoint site. Only the accepted Design Noise Report should
be marked with the KeyHE “DNR”. The consultant also uploads the approved TNM files and design files in
CADD format in a zipped folder to the project SharePoint site and marks it as final.

Interdisciplinary Engineering Feasibility Review

When a draft Design Noise Report is submitted, the Traffic Noise and Air Quality group is responsible for
circulating the Besign-NeiseRepertrecommended noise walls or berms to all appropriate parties for inter-
disciplinary review to identify feasibility and constructability concerns. This includes Division, Utilities,
Signing and Delineation, Geotech, Structures, Roadway, Hydraulics, and other appropriate parties-te
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If feasibility concerns are identified, the Traffic Noise and Air Quality Group works with the eensultant
teamlead Traffic Noise Analyst and the reviewing party to resolve.

=  The Division Engineer has final authority to determine if noise walls are not feasible due to
engineering or constructability conflicts.

= |fthe Division Engineer determines a noise wall is not feasible to construct, then the reasons for this
are documented in the Design Noise Report.

If a Design Noise Report was previously completed and abatement was determined to be
likely/recommended, then a+eview-ofthe Traffic Noise and Air Quality Group reviews the Design Noise
Report and its noise wall recommendations mast—be—mvewed—m Ilght of any additional final design
mformatlon g 2 2 ; A ;

verify that there are still no fea5|b|I|ty concerns W|th the recommended noise waIIs in Ilght of the final
design information to be reflected in the Right-of-Way Plan Set. If feasibility concerns are identified, then
the Traffic Noise and Air Quality Group staff coordinates with appropriate parties (Division, Utilities,
Signing and Delineation, Geotech, Structures, etc.) to resolve.

If resolution of these issues changes the noise wall recommendations from the Design Noise Report, then
a Design Noise Report Addendum is prepared to document the new noise wall recommendations and the
supporting reasons and analysis.

If resolution of these issues does not change the noise wall recommendations from the Design Noise
Report, then a memo documenting this is prepared, stating that the Design Noise Report noise wall
recommendations remain valid, and no further final design noise analysis is needed.

Complete QC/QA Procedures

| Environmental Staff is to coordinate the applicable QC reviewand QA reviews following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC
Cheeklist—and QA Checklists. A comment response matrix must be provided to document all comments
for each deliverable.
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‘ 3EN23EN1 Document Noise Abatement Strategy-Decision

Overview
Complete this step when noise abatement is recommended for a project based on the analysis done as
| part of the Design Noise Report or Design Noise Report Addendum- (see 3EN1 for related information).
After approval of the Design Noise Report or Design Noise Report Addendum, and after all feasibility
concerns have been thoroughly resolved and final design information that could affect recommended
noise wall locations has been verified, conduct the balloting process (detailed in the Traffic Noise Manual)
to determine whether the majority of property owners and tenants who would benefit from a noise wall
or berm support its construction. Prepare a memorandum that summarizes the public-balloting process,
results, and final determination of noise wall installation.

References

O Traffic Noise & Air Quality Resources Page
=  NCDOT Traffic Noise Policy
=  NCDOT Traffic Noise Manual

Deliverables

Responsible Party
Activity Leader

Deliverable
Additional Support

Benefi = : : . —
List| XAssigned Engineering Firm
istBalloting Figure X ssigned Engineering Fi

Benefited Receptor Mailing List X = On-Call Consultant

= On-Call Consultant (Assigned
Engineering Firm)

X = Project Manager
= Roadway Design Lead

= Public Involvement Officer

= Conduct Noise-Related Public
Notice of Upcoming Ballot and/or Ballot Process
Public Noise Meeting (optional)

Noise Wall Ballots X = XOn-Call Consultant

= Prepare Memorandum on

i B. i Q *
et e st Noise Wall Balloting Results X

@ Indicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Conduct Noise-Related Publie-Ballot Process

The Traffic Noise and Air Quality Group conducts the noise-abatement—public ballot process detailed in
the Traffic Noise Manual. The process determines the preference regarding noise barrier construction (for
or against) of property owners and tenants of all benefited receptors (including properties represented
by equivalent receptors).

Prepare Memorandum on Noise Wall Balloting Results
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| Fo-prepare-thismemeorandum-Upon completion of the balloting process, the Traffic Noise and Air Quality
Group:

"  Upen-—completion—of-theballetingprecess,—Prepares the Memorandum on Noise Wall Balloting

Results to deeumentsdocument which noise abatement measures are feasible and reasonable and
are therefore to be implemented for a project; and then notifies the Project Manager, FHWA, and
other appropriate parties via a courtesy copy or other appropriate method.

= Uploads Memorandum on Noise Wall Balloting Results to ATLAS Workbench as a KeyHE document
and provides it to the appropriate parties (e.g., the Roadway Design Lead, Structures Lead, and
Geotechnical Design Geotechnical Engineer), notifying the Project Manager when complete.

Complete QC/QA Procedures
| Environmental Staff is to coordinate the applicable QC reviewand QA reviews following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC
‘ Cheeklistand QA Checklists.
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3EN33EN2 Apply for Permits

Overview
Apply for the required prOJect permlts once permlt |mpact drawings have been completed and impacts
are caIcuIated

References

O Permit Application Timeline
O Permit Types and Due Dates
O
O

Individual Permit Application Template
e-PCN Worksheet

Deliverables

Respon5|ble Party
Activity Leader Additional Support
e - __

Natural Environment Lead
(or Division Environmental Officer)
A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
@ Indicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Permit Applications#® =  Prepare Permit Applications Various Multi-Discipline Staff

Prepare Permit Applications

The Natural Environment Lead (or Division Environmental Officer) receives draft permit drawings for
review of completeness, avoidance and minimization measures, and accurate capturing of impact type
and location. Based on this information, the Natural Environment Lead submits applications for the
following permits and others, as appropriate:

= Section 404: Nationwide, Regional General, or Individual Permit (USACE)
= Section 401: Water Quality Certification, General or Individual (NCDWR)
= Buffer Authorization (NCDWR)

3EN2 Apply for Permits 30
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A4EN1 Secure Envirenmental-Permits

Overview

Coordinate with the agency representative for any additional information that is needed to issue the
permit(s). Once the agency(ies) issues the permit(s), update the Project Special Commitments (Green
Sheets) to include special permit conditions and prepare the permit package for distribution.

References

O Project Special Commitments (Green Sheets) Guidance

Deliverables

Responsible Party
Deliverable Activity Leader Additional Support

Natural ECAP
Environment Lead Team Leader

X X

=  Finalize Permit Package and Address

Permit Package * @
g Agency Comments

Project Special Commitments (Green Sheets) = Update Project Commitments X

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
@ Indicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Finalize Permit Package and Address Agency Comments
The Natural Environment Lead coordinates with the agency representative as necessary to finalize the
needed permits for the project. These permits may include:

= Section 404: Nationwide, Regional General, or Individual Permit (USACE)

= Section 401: Water Quality Certification, General or Individual (NCDWR)

= Buffer Authorization (NCDWR)

= Coastal Area Management Act (CAMA) Permit (NC Division of Coastal Management)
= Section 10 Permit (USACE and US Coast Guard)

= Federal Energy Regulatory Commission (FERC) Coordination and Approval

= Bridge Permit or Exemption Approval (US Coast Guard)

Update Project Commitments

When the permits are received, the Natural Environment Lead reviews them for any additional permit
conditions required by agencies. If there are additional permit conditions, the Natural Environment Lead
ensures they are included in the Project Special Commitments (Green Sheets). The Natural Environment
Lead also develops and uploads a permit package that includes project permits and notifies the Project
Manager, Contract, Preconstruction Unit Heads, and Division. Approved permits are required to be in
place before any construction authorized under the permit conditions can occur.

4EN1 Secure Permits 32
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1EP1 Initiate EnvironmentalReviewNEPA/SEPA Coordination

Overview

Begin NEPA/SEPA efforts early and clearly document any decisions being made that could affect the
NEPA/SEPA process. Assist with the development and/or review of Merger Pre-Screening, Merger
Screening (if needed), Merger Concurrence Point 1 (CP 1) (if needed), Project Scoping Report, and Project
Initiation processes in accordance with NCDOT Express Design/Scoping Report Guidance, NCDOT Project
Initiation Guidance, and NCDOT Merger Guidance.

Note: A “NEPA/SEPA Lead” (a subject matter expert in National Environmental Policy Act [NEPA] and
North Carolina Environmental Policy Act [SEPA] documentation, which generally means Division
Environmental Staff, Environmental Policy Unit staff, and/or consultants) is generally responsible for
oversight of these tasks, in collaboration with a Project Lead and other relevant team members.

Actions during the Project Initiation Stage may be led and completed by staff from several different NCDOT
groups. Any person who has overall responsibility for a project during this Stage is referred to as the
“Project Lead.” This lead could be the Feasibility Studies Engineer, the Corridor Development Engineer, the
Division Planning Engineer, or someone in a similar role as tasked by a state or local agency.

References

O NCDOT Merger Pre-Screening Guidance

NCDOT Project Scoping Report Guidance

NCDOT Project Initiation Guidance

NCDOT Project Initiation Form

NCDOT Merger Guidance

Merger Calendar

NCDOT Quality Management Program: Quality Control and Quality Assurance

oooooao

Deliverables

Responsible Party

Deliverable

Activity Leader Additional Support
= Complete Merger Pre-Screening NEPA/SEPA Lead Environmental Policy Unit
Merger Screening * . i ing (i
SeiEEhite il e Saraaig E e (i Environmental Policy Unit NEPA/SEPA Lead
needed)
Merger Plan (If needed) * = Coordinate and Review Merger Plan (if NEPA/SEPA Lead Project Lead and
g needed) Environmental Policy Unit
. = Review Merger CP1 Meeting Packet (if Project Lead and ) . .
AQ
Merger CP1 Meeting Packet ] NEPA/SEPA Lead Environmental Policy Unit
Project Lead, Applicable
CP Documentation” = Conduct Concurrence Point 1 (if needed) NEPA/SEPA Lead, and Regulatory Agencies

Environmental Policy Unit
A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
@ Indicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

1EP1 Initiate NEPA/SEPA Coordination 1
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Initiate Environmental Documentation

The Project Lead coordinates with the NEPA/SEPA Lead as the Project Scoping Report is developed (see
1FS2 for related information). The NEPA/SEPA Lead provides both technical content and
recommendations to be included in the Project Scoping Report. Since the Project Scoping Report outlines
recommendations for project initiation activities, the NEPA/SEPA Lead and the Environmental Policy Unit
are to review each Project Scoping Report for accuracy; these materials are relied upon for future
environmental reviews and NEPA/SEPA documentation throughout the life of the project.

Lead Project Initiation Meeting

The NEPA/SEPA Lead attends the Project Initiation Meeting and is available to assist as the Project
Manager takes over the project from the Project Lead prior to Notice to Proceed and beginning at the
Alignment Defined Stage. The Environmental Policy Unit confirms the National Environmental Policy Act
(NEPA) or State Environmental Policy Act (SEPA) class of action for the project (Categorical Exclusion,
Minimum Criteria Determination Checklist, Environmental Assessment/Finding of No Significant Impact,
or _Environmental Impact Statement/Record of Decision). The NEPA/SEPA Lead coordinates with
appropriate staff to begin documenting the Purpose & Need and the initial Study Area, in addition to
completing other coordination efforts (e.g., Start of Study notification, sending Project Initiation materials
to identified agencies, and conducting tribal protocols).

Complete Merger Pre-Screening

Once there is enough data to support a valid Merger Screening effort, the NEPA/SEPA Lead completes the
Merger Pre-Screening Form per current NCDOT guidance; the Environmental Policy Unit reviews the Form
to ensure accuracy and validate the decision.

Upon completion, the NEPA/SEPA Lead and/or Environmental Policy Unit leads the following activities:

= If a project pre-screens out of the Merger Process with Environmental Policy Unit concurrence,
document the decision and-upleadusing the form tein the ATLAS Workbench.

= If a project pre-screens into the Merger Process, coordinate with Environmental Policy Unit to
schedule a Merger Screening meeting and update/file the form.

The NEPA/SEPA Lead is responsible for ensuring the Merger Pre-Screening documentation is on the ATLAS
Workbench.

Schedule Merger Screening Meeting (if needed)

If needed, the Environmental Policy Unit schedules and helps the Project Lead host a Merger Screening
meeting, per NCDOT guidance. The NEPA/SEPA Lead works with the Environmental Policy Unit to support
the Project Lead in consideration of:

= Relevant environmental regulations and permitting requirements

= Merger process requirements

= Meeting facilitation strategies where needed

=  Production and review of a draft Merger Plan, if proceeding into Merger

1EP1 Initiate NEPA/SEPA Coordination 2
Last Modified: August 2024
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Coordinate and Review Merger Plan (if needed)

If a project screens into the Merger Process, the Project Lead works with the NEPA/SEPA Lead to develop
a Merger Plan, in coordination with the Environmental Policy Unit and per NCDOT guidance. Plan
development is to be discussed during the Merger Screening Meeting to streamline and customize the
Merger Process to benefit the project.

The Environmental Policy Unit reviews the Merger Plan prior to finalization and distribution to the Merger
Team; the Plan can be posted to the project’s External Collaboration SharePoint site for consumption by
the Merger Team. The Merger Plan is a living document, to be updated at each concurrence point, with
the final versions of the Merger Plan posted to the ATLAS Workbench.

Set Up Merger CP1 Meeting (if needed)

In general, the formal Merger Screening Meeting and CP 1 pre-meeting can be a combined meeting. The
Project Lead coordinates closely with the Environmental Policy Unit and the NEPA/SEPA Lead to
determine the appropriate format and content of any Screening and Concurrence meetings. The Project
Manager is to consider the following when requesting a meeting:

= The request takes place 6 to 8 weeks in advance of the requested date.
= A calendaris posted with reserved dates each month for western and eastern Merger projects.

While it is expected that all Merger meetings be held in Raleigh on the selected dates so Merger Team
members can plan accordingly, it is possible to have meetings on other dates or in other locations. For
instance, some meetings may require a field visit and are held at a location near the project (e.g., Division
office) and/or on-site. Also, some concurrence points may be achieved via informal coordination, without
a meeting at all.

1EP1 Initiate NEPA/SEPA Coordination 3
Last Modified: August 2024
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Review Merger CP1 Meeting Packet (if needed)

The Project Lead and NEPA/SEPA Lead coordinate to provide a draft CP1 packet to the Environmental
Policy Unit for review. An important element of the CP1 packet is the project’s Purpose and Need
statement. For a Purpose and Need statement that involves safety, the project team collaborates safety
data with the Traffic Safety Unit/State Traffic Engineer (see 1TS1 for related information). As a
foundational element of a project’s future decision-making, the Purpose and Need is to be thoroughly
reviewed prior to regulatory agency review.

Host Merger CP1 Pre-Meeting (if needed)
Per NCDOT guidance, the Project Lead coordinates with the NEPA/SEPA Lead and the Environmental
Policy Unit to host a pre-meeting with the Merger MOU signatory agencies:

= Pre-meetings include, at a minimum, NCDOT, Federal Highway Administration (FHWA) (for federal
projects), US Army Corps of Engineers (USACE), and the North Carolina Division of Water Resources
(NCDWR).

= All pre-meetings are scheduled a minimum of three weeks in advance of the respective concurrence
point to allow adequate time to modify the Merger packet, if necessary.

= The project team is to solicit comments and encourage input at the pre-meeting, with the intent of
producing a reliable Purpose and Need and a Study Area that can garner agency concurrence.

Conduct CP1 (if needed)

Per NCDOT Merger guidance, the Project Lead works with the NEPA/SEPA Lead and the Environmental
Policy Unit to request concurrence from the relevant agencies on the project’s Study Area and its Purpose
and Need. Once concurrence is received, the Project Lead uploads a completed meeting summary and
signature form-is-uploaded to the ATLAS Workbench, along with appropriate GIS files for the Study Area.
These files are relied upon for future environmental reviews and NEPA/SEPA documentation throughout
the life of the project.

Complete QC/QA Procedures

The NEPA/SEPA Lead is to coordinate the applicable QC review following the NCDOT Quality Management
Program: Quality Control and Quality Assurance procedures and the respective QC Checklist before
upload and distribution of all related deliverables.

1EP1 Initiate NEPA/SEPA Coordination 4
Last Modified: August 2024
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2EP1 PrepareEnvirenmentatAdvance NEPA/SEPA Documentation

Overview

Prepare, assist, coordinate, and/or review all relevant environmental disciplines as projects navigate the
NEPA/SEPA documentation and 404/NEPA Merger processes (as applicable for the project), including the
quality control and quality assurance reviews of all relevant environmental documentation.

Note: For projects using the Merger Process, the following tasks are required for Merger Concurrence
Points (CP) 1 through 4A, unless specifically noted below. The 404/NEPA Merger process supports NCDOT’s
NEPA/SEPA documentation and decision-making efforts and are to be viewed as a more robust/structured
version of the everyday non-Merger agency and permitting coordination efforts.

References

O NCDOT Environmental Policy Unit Policies, Procedures, and Guidance Documents
O NCDOT Merger Guidance

O NCDOT-FHWA CE Programmatic Agreement

O NCDOT Section 4(f) Guidance

DO Cectlen i Cuidancola-dovelopment)

Deliverables
Responsible Party
Deliverable Task
Activity Leader Additional Support
= Set Up Merger Concurrence Points NEPA/SEPA Lead and .
. . a . . . . Project Manager and
Merger Preparation Materials = Review Merger Concurrence Point Environmental Policy X . .
. X Environmental Policy Unit
(CP) Materials Unit
= Dijstribute Merger CP Meeting NEPA/SEPA Lead and . . .
M CP Out A E tal Policy Unit
erger utcomes Materials and Conduct Meeting Project Manager nvironmentat Foficy Hni
Comm.ents on Merger Public Engagement = RevieM./ Merger Public Engagement Environmer'\tal Policy public Involvement Staff
Materials Materials Unit
. s . ]
Approved NEPA/SEPA Documentation * @ Prepare NEP.A/SEPA NEPA/SEPA Lead Division Er.1V|ronmenta| C?fflcer.
Documentation Staff or Environmental Policy Unit
Comments on Environmental Documents = Review Environmental Documents NEPA/SEPA Lead Environmental Policy Unit
Environmental Policy Unit and
Approved Section 4(f) Documentation @ = Review Section 4(f) Documentation NEPA/SEPA Lead EAU Community Studies
Staff/Division Environmental staff
. ; . . . .
Annual CE Review and Report Prov:d.e Categor{cal Exclusions (CE) Enwronmer.\tal Policy Federal Highway Administration
Compliance Review Unit

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
@ Indicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and

Quality Assurance.
The following activities build upon 1EP1 and most other Stage 1 and 2 discipline activities. If project
circumstances did not include all 1EP1 activities, these activities are generally to be integrated into this
Stage. Ongoing cross-disciplinary coordination is essential for any robust NEPA/SEPA documentation and
decision-making efforts, and the NEPA/SEPA Lead must be kept apprised of most project development
activities throughout this Stage.

2EP1 Advance NEPA/SEPA Documentation 5
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Set Up Merger Concurrence Points
| All Merger concurrence points can be achieved via in-person or virtual meetings,-online/teleconference;
or coordinated via email. The project’s NEPA/SEPA Lead coordinates with the Environmental Policy Unit
to maintain the Merger Plan and align it with the overall project schedule. As each Concurrence Point
‘ approaches, the Environmental Policy Unit’s activities begin when the Unit receives an EFRACSreguestte
placea-MergerCPon-the-MergerCalendar-email at EPU@ncdot.gov. This request takes place at least two
months in advance of the requested date. Dates have been reserved each month for Merger meetings. A
‘ calendar is posted each year with selected dates for western and eastern projects (see the EPU website:).

While it is expected that all Merger meetings are held in Raleigh on the selected dates so Merger Team
members can plan accordingly, it is possible to have meetings on other dates or in other locations. For
instance, some meetings may require a field visit and are held at a location near the project (e.g., Division
office) and/or on-site.

=  For the Merger CP2A meeting, the project team may elect to schedule a field meeting to review the

proposed major crossing structure locations and get a better idea of the quality of the impacted

| resources. If needed, the Project Manager is-te-ceerdinatecoordinates the meeting date, time, and
location with the Merger Team, notifying the Environmental Policy Unit as a courtesy.

Review Merger Concurrence Point Materials

In collaboration with the Project Manager and in accordance with the NCDOT Merger guidance, the

NEPA/SEPA Lead provides the draft Merger Concurrence Point (CP) materials and submits it to the
‘ Environmental Policy Unit Lead for review, which minimally includes the following for each Merger CP:

=  Meeting purpose

=  Project description, vicinity map, and study area figure
=  Summary of Merger Process decisions to date

= Nearby STIP projects

=  Project schedule

= Summary of public engagement (as applicable)

= Avoidance and minimization measures to date

For Merger CP2, the packet also includes:

= Summary of alternatives considered
=  Summary of proposed detailed study alternatives

For Merger CP2A, the packet also includes:

= Water resources summary
= Major Hydraulic Crossings and Alignment Review

For Merger CP3 and CP4A, the packet also includes:

=  (Cost Estimates
= Impact summary
= Recommended least environmentally damaging practicable alternative (LEDPA)

2EP1 Advance NEPA/SEPA Documentation 6
Last Modified: August 2024
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= Avoidance and minimization measures summary for each concurrence point and for activities that
have taken place since Merger CP3

Host Merger CP Pre-Meeting
Prior to a scheduled Merger meeting, the project team may host a call with the Merger MOU Signatory
agencies to solicit questions and address agency concerns.

=  Pre-meetings include, at a minimum, NCDOT, Federal Highway Administration (FHWA) (for federal
projects), US Army Corps of Engineers (USACE), and the North Carolina Division of Water Resources
(NCDWR).

= Al pre-meetings are scheduled a minimum of three weeks in advance of the respective Merger
meeting to allow adequate time to modify the Merger packet, if necessary.

| Pre-meetings are required at Merger CP1 and CP3 and are encouraged at Merger CP2, CP2A, and CP4A
for complex projects. The project team is prepared to address concerns expressed at the pre-meeting
prior to or at the Merger meeting (i.e., in the Merger packet or in the meeting presentation).

Distribute Merger CP Meeting Materials and Conduct Meeting

The Merger Process requires that the completed packet and relevant logistical information (e.g., meeting
invitation, videoconference link, and/or teleconference number) is circulated to Merger Team members
at least two weeks prior to the scheduled meeting date. The Environmental Policy Unit oversees the
material distribution requirements, in addition to supporting the NEPA/SEPA Lead with securing audio
and visual equipment, a conference call number, and video meeting link, initiating each at the beginning
of the meeting.

The NEPA/SEPA Lead and/or Project Manager eenductconducts the concurrence point coordination, with
the Environmental Policy Unit and Division Environmental staff supporting the Project Team throughout
the Merger process.

Review Merger Public Engagement Materials

Public engagement (e.g. public meeting, newsletter) requirements for a project in the Merger process are
detailed in NCDOT’s Merger Guidance. The Environmental Policy Unit and NCDOT Public Involvement staff
review the draft public engagement materials in order to ensure compliance with the guidance and adhere
to USACE permitting requirements.

Prepare the NEPA/SEPA Documentation

Due to the complexity and variability of NEPA/SEPA documentation, the guidance provided herein is
simply an overview. In most cases NEPA/SEPA documentation is prepared by a consulting firm on behalf
of NCDOT; in other cases, NCDOT staff prepares the environmental documentation in-house. While the
documentation itself (Categorical Exclusion, Minimum Criteria Determination Checklist, Environmental
Assessment/Finding of No Significant Impact, or Environmental Impact Statement/Record of Decision) is
the culmination of the process, the analyses and documentation efforts are taking place throughout the
project’s development, beginning in the Project Initiation Stage of the PDN.

The final NEPA/SEPA documentation is often referred to as NCDOT’s “decision document” because it

presents the case for why a project is proceeding forward with action based on the identified needs,

2EP1 Advance NEPA/SEPA Documentation 7
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purpose, and in light of the relevant environmental and design constraints analyzed. The entirety of the

| PDN’s Prejecttnitiationand-AlignmentDefined-Stages 1 and 2 build up to completion of the project’s
NEPA/SEPA documentation.

| The NEPA/SEPA Lead (typicalyin coordination with the Division Environmental or Environmental Policy
Unit staff within NCDOT) oversees preparation of NEPA/SEPA documentation, including:

= Coordination with project team members to gain a full understanding of the project’s location and
proposed actions.

= Evaluating the project’s potential impacts with up to date environmental resource information in
accordance with state and federal environmental rules, regulations, and policies.

= Ensuring transparency of NCDOT'’s decision-making and environmental impact analysis processes,
including public involvement and stakeholder input.

=  Preparing and coordinating approval of the environmental documentation in accordance with
current NCDOT procedures; for example, many STIP projects are documented as Categorical
Exclusions, so the current FHWA-NCDOT CE Programmatic Agreement governs the preparation of
that documentation.

Upon_NCDOT approval of the NEPA/SEPA documentation, the NEPA/SEPA Lead coordinates with the
Division Environmental staff or Environmental Policy Unit to:

= Inform the project team and upload the final document and supporting memos, determinations,
correspondence, and technical studies to the ATLAS Workbench.

= Ensure the environmental documentation’s project commitments are included in the Green Sheet,
communicated to the project team, and incorporated into the project’s plan set. (Note:
Environmental commitments that impact the project’s overall scope, schedule, or budget are to be
coordinated with the Project Manager and the appropriate discipline leads prior to their inclusion in
the project’s PreConstruction Commitments Dashboard.)

Review Environmental Document(ation)

The NEPA/SEPA Lead is responsible for coordinating with the Environmental Policy Unit to provide quality
control reviews for NEPA (Environmental Assessments [EAs]/Findings of No Significant Impact [FONSIs],
Environmental Impact Statements [EISs], and Records of Decision [RODs]) and SEPA documents. The
Environmental Policy Unit and/or Division Environmental staff provide quality control reviews of NEPA
Categorical Exclusion (CE) and SEPA Minimum Criteria Determination Checklist (MCDC) documentation.
Once requested, the Environmental Policy Unit and/or Division Environmental staff:

= Reviews the environmental documents (draft and final versions) and provides comments back to
the preparer;

= Obtains federal agency review (as needed},and)

= Ensures the NEPA/SEPA Lead uploads the final document(ation) to the ATLAS Workbench

= Ensures the final document(ation) is upleaded-to-the AFLAS Weorkbenchreadily available for others.

NCDOT staff review and approval is directly tied to state/federal requirements and quality assurance
processes. For example, the FHWA NCDOT CE Agreement states that NCDOT must rely on “qualified
NCDOT staff to make CE approvals or certifications submitted to FHWA under this agreement. The NCDOT

2EP1 Advance NEPA/SEPA Documentation 8
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may not delegate its responsibility for CE approvals or certifications to third parties (i.e., consultants, local
government staff, and other State agency staff).”

Review Section 4(f) Documentation (if needed)
The NEPA/SEPA Lead is to work with the Environmental Policy Unit, EAU Community Studies staff, and/or
Division Environmental staff to review, coordinate, and complete Section 4(f) documentation, as needed.

= Section 4(f) documentation is often completed with the draft environmental document and is
necessary for USDOT agency administered (such as FHWA) projects that may impact a Section 4(f)
recreational resource (the Environmental Analysis Unit’s Cultural Resources staff generally
coordinates Section 4(f) documentation for historic resource impacts — see 2EN2 for related
information).

= The impact may involve de minimis or “programmatic use” coordination with FHWA and the local
official with jurisdiction over the resource, or it may involve more complex Section 4(f) use
evaluations.

This documentation is very project specific. A Section 4(f) use evaluation could become a driver for project

decision-making and significantly affect project schedule. Potential 4(f) resources are to be identified

during the Project Initiation Stage and be tracked throughout a project’s development. More information
‘ on this task is detailed on the Environmental Policy Unit website website-and in 2EN2.

Provide Categorical Exclusion (CE) Compliance Review

Under the terms of the FHWA-NCDOT CE Programmatic Agreement, the Environmental Policy Unit works
collaboratively with FHWA to conduct an annual Compliance Review and Report of CEs completed by the
various Units and Divisions. The review typically includes at least one CE from each Unit or Division that
developed a CE within the calendar year and a total of at least 10 percent of completed CEs:; it may also
include reviews of Section 4(f) documentation.

As part of the Report, the Environmental Policy Unit develops a list of CEs completed by Type, which is
provided to FHWA. The Environmental Policy Unit develops and finalizes the Compliance Review Report,

| making it available to NCDOT staff and FHWA. NCDOT and FHWA then-meet-tojointly review areas of
improvement and best practices noted in the CE review and report, determining if trainings or other steps
are needed to ensure continued improvement in CE development.

2EP1 Advance NEPA/SEPA Documentation 9
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N lata Richt of Way © oot
3EP1 Revisit NEPA/SEPA Documentation

Overview

Conduct Consultation (a written summary to evaluate whether the prior NEPA/SEPA documentation
remains valid) prior to executing right-of-way authorization if more than one year has passed since
approval of the environmental document(ation) or if substantial project changes have occurred.

References

O NCDOT Consultation and Re-Evaluation Guidance

O NCDOT NEPA/SEPA Consultation Form

Deliverables
Responsible Party
Deliverable Task Activity Leader Additional Support
Project Manager and
L e Roadway Design Lead
NCDOT NEPA/SEPA Consultation = Complete Right-of-Way Consultation (as X X
FormAQ applicable)

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
Qindicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete Right-of-Way Consultation (as applicable)

At least three months prior to requesting right-of-way authorization (see 3RW2 for related information),
the Project Manager and Roadway Design Lead coordinate with the NEPA/SEPA Lead (typically Division
Environmental or Environmental Policy Unit staff within NCDOT) to determine if a Consultation is
required. The Consultation is completed in accordance with the current version of the NCDOT
Consultation and Re-Evaluation Guidance and documented on the NCDOT NEPA/SEPA Consultation Form.
As an example, the Consultation process could require updated Threatened and Endangered species
surveys, additional Section 4(f), 6(£;LWCF, or 106 coordination, or revisions to other environmental
resource reports.—Fhe—cormpletedConsuliation—ic—distributed by the PERPALSERA Lead tothe Proje

The completed Consultation is:

= Approved by NCDOT NEPA/SEPA staff (and FHWA if needed).
= Distributed by the NEPA/SEPA Lead to the Project Manager and applicable project team members.
= Uploaded to the ATLAS Workbench.

3EP1 Revisit NEPA/SEPA Documentation 10
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4EP1 Complete Construction-ConsultationrNEPA/SEPA Documentation

Overview

Conduct Consultation (a written summary to evaluate whether the prior NEPA/SEPA documentation
remains valid) prior to executing construction authorization if more than one year has passed since
approval of the environmental document(ation) or if substantial project changes have occurred.

References

O NCDOT Consultation and Re-Evaluation Guidance
O NCDOT NEPA/SEPA Consultation Form

Deliverables
Respon5|ble Party
Deliverable Task Activity Leader Additional Support
Project Manager and
L e Roadway Design Lead
NCDOT NEPA/SEPA Consultation = Complete Construction Consultation (as
Form ~@ applicable)

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
@ Indicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete Construction Consultation (as applicable)

At least three months prior to requesting construction authorization, the Project Manager and Roadway
Design Lead coordinate with the NEPA/SEPA Lead (typically Division Environmental or Environmental
Policy Unit staff within NCDOT) to determine if a Consultation is required. The Consultation is completed
in accordance with the current version of the NCDOT Consultation and Re-Evaluation Guidance and
documented on the NCDOT NEPA/SEPA Consultation Form. As an example, the Consultation process could
require updated Threatened and Endangered species surveys, additional Section 4(f), 6(£;LWCF, or 106

coordlnatlon or revisions to other enwronmental resource reports—?he—eempale%eel—ee%u-l%at-reﬁ—rs

The completed Consultation is:

= Approved by NCDOT NEPA/SEPA staff (and FHWA if needed).
= Distributed by the NEPA/SEPA lead to the Project Manager and applicable project team members.
= Uploaded to the ATLAS Workbench.

4EP1 Complete NEPA/SEPA Documentation 11
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1FS1 Complete Express Design

Overview
As the firstinitial step in
MPOsHRural-Planning—Organizations{RPOs); the Qlannmg and H4ghway—9w+s+en—ef—ﬁees—)— esign of

candidate project, produce a consistent and reliable description of prejeetsproject alternatives that
includesacostestimatescould be used to 1) better define project scope and costs as part of prioritization
and 2) more effectively relay information to a project manager to jump-start the environmental planning
process. Components of an express design typically include:

= Project-specific goals (determined in coordination with locals)
= A summary of viable alternatives/alignments for a proposed project

=  Cost estimates
= NEPA/SEPA-appropriate information that can inform a project’s purpose and need statement-and

high-level environmental screening-

Note: Actions during the Project Initiation Stage may be led and completed by staff from several different
NCDOT groups. Any person who has overall responsibility for a project during this Stage is referred to as

| the “Project Lead.” This lead could be the Feasibility Studies Engineer, the Division-based Corridor
Development Engineer, the Division Planning Engineer, or someone in a similar role as tasked by a state
or local agency.

References

O Express Design Project Scoping Report Process

O Express Design Traffic Evaluation Procedures

O Candidate Project: Systems Planning to Programming Flow Chart

O Candidate Project Screening Tools

O Candidate Project Guidance

=5—NCDOT Quality Management Program: Quality Control and Quality Assurance—{n
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Deliverables
Responsible Party
Deli bl Task
eliverable as Activity Leader Additional Support
-Prioritizati i Project Lead
Pre-Prioritization Desgn., Complete Pre-Prioritization Design Project Sponsors (MPOs, )
Concept, & Scope Sufficiency . A = Division Planning Engineer
Concept & Scope Sufficiency Form RPOs, Highway Divisions) X : .
Form = Transportation Planning Division
£ Desien Evaluati = Conduct Express Design Evaluation = Project Lead
Xpress Design v.a uation (Cost Estimate only or Full Express Feasibility Studies/ = Division Corridor Development
Package (Cost Estimate only or . . . .
A @ Design) CorriderDevelepment Unit Engineer
Full Express Design)* L , ) . . .
= Finalize Express Design Deliverables = Division Planning Engineer
1FS1 Complete Express Design 1
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Responsible Party
Deliverable Task
Activity Leader Additional Support

= Submit the Express Design = Project Sponsor (MPO, RPO,
Evaluation Highway Divisions)
= Transportation Planning Division
= Assigned Private Engineering
Firm

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench (refer to Appendix A in the Express Design Project
Scoping Report Process Guidance) and the Conceptual Express Design Site-.

Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete Pre-Prioritization Design Concept & Scope Sufficiency Form

Once projects have been identified as being of high priority for implementation through the Preliminary
Prioritization Candidate Project List, they can be screened for adequacy of concept scope development
and cost estimates through the submission of a Pre-Prioritization Design Concept & Scope Sufficiency
Form. Projects not shown on the Preliminary Prioritization Candidate Project List can still be submitted on
the sufficiency form. Once completed for a potential project improvement, the form is submitted to the

Feasibility Studies/CeorriderDevelopment Unit (FSU) for review.

Receive Pre-Prioritization Design Concept & Scope Sufficiency Form and Conduct

Adequacy Evaluation
Once a Pre-Prioritization Design Concept & Scope Sufficiency Form is received by the—Feasibility
Studies/CorridorDevelopmentUnitFSU, the form and potential project is be-reviewed; and next steps are

recommended. There are three potential recommendations:

= No further analysis,
= Recommend a cost estimate update, or
= Recommend conducting an Express Design.

| TheFeasibility-Studies/Corridor Development UnitFSU develops the parameters for adequacy of the

evaluation.

Receive Project Express Design Evaluation Request
If the Project Sponsor decides that an Express Design is needed to fully evaluate a potential project, they

| send a Project Evaluation Request to the-Feasibility-Studies/CorridorDevelopmentUnitFSU to request an

Express Design Evaluation.

Note: lisanticipated-thatall-projectsAll project concepts to be prioritized and/or programmed should
have an Express Design Evaluation-As-thisprecessis-beingimplemented; completed. However, it is up to
the Feasibility-Studies/CorriderDevelopment-Unitdiscretion of FSU and the Divisions to determine what

project concepts are viable and should be evaluated. Additionally, FSU focuses on ensuring that all
candidate projects needing an Express Design Evaluation are developed and supplied to the Division-
based Corridor Development Engineer to allow for the project to be reviewed using SPOT Online and
reviewed to determine if the project is ready for prioritization submittal (see 1SP1 for related
information).

1FS1 Complete Express Design 2
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If a project is submitted to the Strategic Prioritization Office (SPOT) and an Express Design Evaluation or
similar study has not been initiated, then SPOT submits a Project Evaluation Request to the-Feasibility

Studies/CorridorDevelopmentUnitFSU for inclusion into the Express Design Evaluation program.

Conduct Express Design Evaluation (Cost Estimate only or Full Express Design)
| TheFeasibility-Studies/CorridorDevelopment-UnitFSU performs Express Design Evaluations or Cost

Estimate Evaluations on candidate projects as capacity permits.

Most full express designs are assigned to one of FSU’s on-call consulting firms, with direction and oversight

from FSU, and the design is to be prepared in accordance with the Express Design Project Scoping Report
Process guidance. FSU manages the following tasks:

=—Coordinate w assignment
of the express design W|th D|V|S|on Eﬂgmeeﬁlprejee&ead%nd—pesablﬁre—mpaeted—memkpdﬁy—e#

county
= Coordinatestaff to understand the developmentof Express DesignTraffic Volumes{EDTVs}with-the
T ion Planning Division { 1 TR § I it o)
=  Conduetcontext of the project and the appropriatetevel-of capacityanalysis{see1Miforrelated
nformation)—This—is—referred-to—as—the Express—Desigh—Traffic-Analysis {EDTANfirms to be

considered.
+  CoordinateDetermine what firm to assign for the express design.

= Consult with Fraffic Management-Unit{the NCDOT Congestion Management}as-apprepriate
+  Compile-the-completed Section to determine if an Express Design Traffic Evaluation (EDTE):

EDTE=EDPV/+EDTA) is needed.

Coordinates—the—conceptual—construction—costlf an EDTE is needed, then the NCDOT

Congestion Management Project Engineer determines the EDTE level of analysis. The NCDOT
Project Lead and Congestion Management Project Engineer agree on a firm to complete the
work based on the prequalification status of the available firms. FSU coordinates the
development of the EDTE as outlined in 1TP1 and 1TM1.

*  Note: Projects with substantial new location facilities require a project-level traffic forecast
or traffic estimate. In those situations, consult with both the Congestion Management Section
and the Transportation Planning Division (see 1TP1 and 1TP2 for related information).

1FS1 Complete Express Design 3
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= Provide general information of the project, including a project description, preliminary
stakeholder plan, and priority of assignment.
= |dentify stakeholders (refer to the Express Design Project Scoping Report Process) and ensure that
the firm has fully coordinated with all appropriate parties (e.g., Metropolitan and/or Rural
Planning Organizations (MPQOs/RPOs), NCDOT staff, etc.).
= Set up and facilitate a kickoff meeting to determine the scope of the express design.
= Provide readily available data to the project team, including crash data, adjacent project CADD
files, and structures reports.
= Review and provide oversight on all express design deliverables as outlined in the Express Design
Project Scoping Report Process.
=—Coordinate the conceptual cost estimates with the Contract Standards and Development Unit{see
1CS1 forrelated-information)
= Coordinate the preliminaryestimate of utility relocationcost-with-the-, Utilities Coordinator{see
1UT forrelated-information)
= Coordinate, and the eonceptualappropriate Right-of-Way (ROW) eest-estimate-with-the-Central
ROW Office{seecontact (refer to 1CS1, 1UT1, and 1RW1, respectively, for related information)
=  Coordinate with the Traffic Safety Planning Engineer, as needed (see 1TS1 for related information)

Finalize Express Design Deliverables

Following the Express Design Project Scoping Report Process, the—FeasibilityStudies/Corrider
BevelepmentUnitFSU compiles a package of information developed during the Express Design Evaluation,

including conceptual design, cost estimates, and ExpressBesign-Summarythe project initiation form.
The Feasibility-Studies/CorridorDevelopment UnitFSU coordinates with the local MPOs/RPOs to ensure

that the Final Express Design Evaluation Package is compatible with the local vision for the project. Fhe

Feasibility-Studies/CorridorDevelopmentUnitFSU revises the Express Design, if needed.

The Final Express Design Evaluation Package is uploaded to the ATLAS Workbench, which copies the

document package to the Conceptual Express Design SiteSeeping-Help-ShareReintsite- (refer to Appendix
A in the Express Design Project Scoping Report Process Guidance).

Submit the Express Design Evaluation

TheFeasibilityStudies/CorriderDevelopmentUnitFSU submits the Final Express Design Evaluation
Package to SPOT, including the anticipated costs of the improvements. In addition, the—Feasibility

Studies/CorridorDevelopmentUnitFSU notifies key NCDOT and MPO/RPO partners of the package being

complete.

Complete QC/QA Procedures
| The Feasibility-Studies Unit/CorriderDevelopment UnitFSU Lead is to coordinate the applicable QC review

following the NCDOT Quality Management Program: Quality Control and Quality Assurance procedures
‘ and the respective @E€QA Checklist before upload and distribution of all related deliverables.

1FS1 Complete Express Design 4
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1FS2 Complete Project Scoping Report

Overview

alternatives that can be used to:

= Better define project scope and costs
= Effectively jump-starts the environmental planning process through coordination with the Project

Manager
When or if the project is programmed in the STIP, it will be at the discretion of the Project Lead to

determine the best time to initiate the PSR. The PSR is an update to the express design and provides a
more in-depth evaluation to inform how the project should proceed.

Note: Actions during the Project Initiation Stage may be led and completed by staff from several different
NCDOT groups. Any person who has overall responsibility for a project during this Stage is referred to as

| the “Project Lead.” This lead could be the Feasibility Studies Engineer, the Division-based Corridor
Development Engineer, the Division Planning Engineer, or someone in a similar role as tasked by a state
or local agency.

References

O Express Design Project Scoping Report Process

Express Design Traffic Evaluation Procedures

Construction Contract Decision Matrix (and training module)

Candidate Project Screening Tools

Candidate Project Guidance (and Flow Chart)

=5—NCDOT Quality Management Program: Quality Control and Quality Assurance
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O
Deliverables
Deliverable Task
Activity Leader Additional Support
= Review/Update Information = Transportation Planning Division
Project Scoping Report from the Express Design Feasibility = Division Corridor Development Engineer
Level-of-Detail Screening Evaluation Studies/Cerrider = Division Planning Engineer
Form* = Complete Project Scoping Bevelopment Unit = Project Sponsor (MPO, RPO, Highway Divisions)
Level-of-Detail Evaluation = Project Lead
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Responsible Party

Deliverable

Activity Leader Additional Support

= Environmental Policy Unit
= Assigned Private Engineering Firm

. . : Feasibility
Project S::oplng Report L Deve.lop and Complete Project Studies § e e B earna i
Package” @ Scoping Report Unit

Development
= Division Planning Engineer
ivisi i = Feasibility Studies/CerriderDevelopment Unit
| Final Project Initiation = Compile Final Project Initiation 2OYEeID (Coliteely . v
A& Development = Project Lead
Packet® Packet - ; ; o
Engineer = Project Sponsor (MPO, RPO, Highway Divisions)

= Transportation Planning Division

| A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench (refer to Appendix A in the Express Design Project
Scoping Report Process Guidance) and the Conceptual Express Design Site-.
Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Review/Update Information from the Express Design Evaluation

If, during prioritization (see 1SP1 for related information), a project is selected for programming in the
STIP (see 1SI1 for related information), a review and update (if necessary) of the project data developed
during the Express Design Evaluation is required. The Express Design Project Scoping Report Process is
used to update the Express Design Evaluation information, as appropriate, and provides more in-depth
information in the PrejectSeepingReportPSR to inform the Project Manager how the project is to proceed

in the-Alighed-Befined-Stage- 1.

Components of a PSR include:

= Project-specific goals (determined in coordination with locals)

= A summary of viable alternatives/alignments for a proposed project

= Cost estimates

= NEPA/SEPA-appropriate information that can inform a project’s purpose and need and high-level
environmental screening

Output from a PSR is a deliverable package that can include a combination of the:

= Preliminary Environmental Considerations (PEC) Checklist

= Project Initiation Form

= A Project Scoping Technical Report (depends on the complexity of the project)
= Public involvement/Resource Agency Documentation

Complete Project Scoping Level-of-Detail Evaluation
| Before development of the PrejectSeoping-Repoert{PSR} can begin, a decision must be made to determine
which tier of PSR is completed. The three tiers of PSRs are:

= Streamlined PSR: For small, straightforward projects, to include only a Screening Checklist and
Project Initiation Form

1FS2 Complete Project Scoping Report 6
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= Regular PSR: Includes a Screening Checklist and Project Initiation Form, plus a more detailed
Technical Report

= PlusEnhanced PSR: Includes a Screening Checklist, Project Initiation Form, and Technical Report
of the Regular PSR, plus Public Involvement Documentation and Resource Agency Documentation
needed to define Merger Screening and document achieving Merger Concurrence Point 1

For each project that has received a sufficiently high Project Prioritization score to be considered for
inclusion in the STIP, the Feasibility Studies/CerriderDevelopment Unit (FSU) completes the Preject
Secoping—ReportPSR Level-of-Detail Screening Form. The form recommends the PSR level-of-effort
commensurate with previous analysis for the project. The form, together with the supporting
documentation, is reviewed by the Environmental Policy Unit and Project Lead. Should there be

disagreement with the recommendation, they meet with the-Feasibility-Studies/CorriderDevelopment

UritFSU to resolve the discrepancy.

Develop and Complete Project Scoping Report
Following review and update (if necessary) of the Express Design Evaluation and Project Scoping Level-of-

Detail Evaluation, FSU manages the Feasibility-Studies/CorridorDevelopmentUnitdevelopsdevelopment
of the PrejectScoping—ReportPSR Package as detailed in the Express Design Project Scoping Report
Process-, which includes:

= Coordinate assignment of the PSR with Division staff to understand the context of the project and

the firms to be considered.

* Determine what firm to assign for the PSR

*  Consult with the NCDOT Congestion Management Section to determine if the existing Express
Design Traffic Safety-Planning-Evaluation (EDTE) is current and relevant.

+ If a new EDTE is needed, then the NCDOT Congestion Management Project Engineer
determines the EDTE level of analysis. The NCDOT Project Lead and Congestion Management
Project Engineer agree on a firm to complete a-Project-Scoping-ReportTFraffic Safety-Sereening
Tool{see1TS1 forrelated-informationlthe work based on the prequalification status of the

available firms. FSU coordinates the development of the EDTE as outlined in 1TP1 and 1TM1.

+ ReceiveNote: Projects with substantial new location facilities require a project-level traffic
forecast fremor traffic estimate. In those situations, consult with both the Congestion
Management Section and the Transportation Planning Division (see to 1TP1 and 1TP2 for
related information}).

Develop-survey-limitsReview and reguestmapapprove the consultant’s Project Scoping Screening

Checklist

= Review and provide oversight on all PSR deliverables as outlined in the Express Design Project
Scoping Report Process (dependent upon PSR level of detail).

= Coordinate with NCDOT Environmental Policy Unit (EPU) on Merger if the Merger Pre-Screening
determines the project should have a formal Merger Screening and potentially enter the Merger
Process (see 4:S11EP1 for related information)).

1FS2 Complete Project Scoping Report 7
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= Coordinate development of SUE level D with the Location & Survey Division Team Lead (see 1LS1
for related information)

= Coordinate the best available geospatial data from the Photogrammetry Unit (see 1PH1 and 1PH2
for related information).

= Coordinate with the Roadway Design Unit as appropriate (see 1RD1 for related information).

= Coordinate with NCDOT Public Involvement, Community Studies, and Visualizations (PICSViz) to
receive recommendations on potential impacts to community resources or demographics and
determine if a Public Involvement Plan (PIP) is needed for the project.

= Develop the Project Scoping Technical Report

= Coordinate with the Geotechnical Unit (GeoEnvironmental) to complete the GeoEnvironmental
screening process and the Geotechnical Report for Planning (see 1GT1 for related information)

= |nitiate railroad coordination, if required for the project (see 1RR1 for related information)
- - nationd
= Coordinate with the Communications Group when the PrejectSceping-Report-PSR is complete to
request comments (see 1CG1 for related information)

TFhe Feasibility- Studies/CorriderDevelopment UnitFSU uploads the ProjectScopingReportPSR Package to
ATLAS Workbench, which copies the package to the Conceptual Express Design SiteSeceping—Help

SharePointsite— (refer to Appendix A in the Express Design Project Scoping Report Process Guidance).

Compile Final Project Initiation Packet

Throughout the Candidate Project process, a record of documents that have defined the project are
compiled and maintained for ultimate delivery to the project development team. This includes an
opportunity for public review and comment on all project planning materials included in the Final Project
Initiation Packet. The Division Corridor Development Engineer compiles the packet and provides it to the
Project Lead to move forward in the PDN process.

Complete QC/QA Procedures
| The-Feasibiliby-Studies Unit/CorridorDevelopment-UnitThe FSU Lead is to coordinate the applicable QC

review following the NCDOT Quality Management Program: Quality Control and Quality Assurance
‘ procedures and the respective @EQA Checklist before upload and distribution of all related deliverables.

1FS2 Complete Project Scoping Report 8
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1GT1 Cemplete-Geotechnicalare-, Geopavement & GeoEnvironmental
SereenigPlanning

Ohpasioy

Ldenia-f-y—The followmg geo plannlng activities are requested from and eempJete—an—aeewa%e—demetmn—e#

e#lead%e—unasua#eens#ueﬁe%&Reem%mend—ﬂ%—s%age—b&performed wit—h—by internal NCDOT staff of the
Geotechnical Engineering Unit-persennelfor. Geotechnical Engineering Unit input during the Project
Initiation Stage is separated into subtasks related to the three focus areas of the Unit:

Geotechnical Geopavement GeoEnvironmental
(1GT1.1) (1GT1.2) (1GT1.3)

Task details and deliverables are found in the corresponding sections below. These tasks are initiated by
the Project Manager submitting a Work Request Formhisterical-perspective.

Overview: Geotechnical

Identify potential geotechnical risks to the project. Detailed exploration of the project site and in-depth
analysis are not performed during this task. General risks posed by soil, rock, and te-identifyyneed-of
additionalHnvestigationgroundwater in the project geologic setting and repertsnegative construction

impacts to the surrounding area are primary considerations.

References

O Geotechnical Investigation and Recommendations Manual
O NCDOT Quality Management Program: Quality Control and Quality Assurance

Deliverables

Responsible Party
Deliverable Task — —
Activity Leader Additional Support

. . =—Provide-GeotechnicalHnput-on
Geotechnicallnput-on-ExpressDesign X X X

Geotechnical RepertferPlanning = Develop Geotechnical Reportfor NCDOT Project XNCDOT Geotechnical
Report Planning Report Geological Engineer Design Engineer
CooEnvi ScopinaC D ceoEmvi
. *
Sereening-Report

Report™

1GT1 Geotechnical, Geopavement & GeoEnvironmental Planning 1
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Develop Geotechnical Planning Report-ferPlanring

tr—accerdanece—withUtilizing the Geotechnical Investigation and Recommendations Manual, the Project
Geological Engineer with the support of the Geotechnical Design Engineer reviews the conceptual design,
available project information, geologic maps, soil surveys, and any available nearby geotechnical team:

To-completethe screeningrepertexplorations to inform the GeeEnvirenmental-Project Engineeristo:

= Conducta-desktopreview-of GiS-databasefilesManager and AFLASHinksdesign team of the projeet
study—areaanticipated subsurface conditions and implications for GeeEnvirenmentalsites—of

coneerhs

Prepare-areport-that-includesa-map-and-shapefileof-the noted-sites-of concern-project as proposed.

Preliminary geotechnical project desigh recommendations such as preferred slope configurations will be
included.

Complete QC/QA Procedures

The Project Geological Engineer is to coordinate the applicable QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before distribution of the Geotechnical Planning Report through the project Connect site.

1GT1 Geotechnical, Geopavement & GeoEnvironmental Planning 2
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(Back to activity overview)

Overview: Geopavement

This task is primarily recommended for arterial and larger facilities or more complex projects to determine
the investigation approach and potential benefit of subgrade stabilization or pavement reclamation.
Geopavement tasks provide the:

=  Roadway Design Engineers with recommendations for subgrade preparation to include in models

and plan set
=  Pavement Design Engineers with the project pavement support and existing pavement data to

evaluate pavement alternatives.

References

O Geotechnical Investigation and Recommendations Manual
O  NCDOT Quality Management Program: Quality Control and Quality Assurance Fhe

Deliverables
NCDOT NCDOT P
Geopavement Planning Report = Develop Geopavement Planning Report NCDOT Geopavement NCDOT Pavement
Engineer Design Engineer

Develop Geopavement Planning Report

The Geopavement Engineer evaluates the proposed project relative to the existing pavements and
geologic setting. The Geopavement Engineer then confers with the Pavement Design Engineer to gather
any available records for the existing pavements and determines the investigation needs for the project
as well as the benefit of subgrade stabilization or pavement reclamation. The Geopavement Engineer
prepares a summary report of their findings and recommendations for subsequent Geopavement tasks
to the project team.

Complete QC/QA Procedures

The Geopavement Engineer is to coordinate the applicable QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upleaddistributing the Geopavement Planning Report through the project Connect site.

1GT1 Geotechnical, Geopavement & GeoEnvironmental Planning 3
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(Back to activity overview)

Overview: GeoEnvironmental
Identify and_complete an accurate depiction of historical and existing potential hazardous waste sites
within the project limits.

References

O Geotechnical Investigation and Recommendations Manual
O GeoEnvironmental Product Matrix
O NCDOT Quality Management Program: Quality Control and Quality Assurance #

Deliverables
. . A = Develop GeoEnvironmental Scoping Comments NCDOT GeoEnvironmental
GeoEnvironmental Scoping Comments Report N X
Report Project Engineer

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Develop GeoEnvironmental Scoping Comments Report

The GeoEnvironmental Project Engineer conducts a desktop review of GIS database files of the project
study area for GeoEnvironmental Sites of Concern. The GeoEnvironmental Project Engineer summarizes
the review in a report that includes a map and shapefile of the noted GeoEnvironmental Sites of Concern,
if discovered.

Complete QC/QA Procedures

The GeoEnvironmental Project Engineer is to coordinate the applicable QC review following the NCDOT
Quality Management Program: Quality Control and Quality Assurance procedures and the respective QC

Checklist before distribution of any-deliverables:

1GT1 Complete Geotechnical and GeoEnvironmental Screening 1
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the GeoEnvironmental Scoping Comments Report through the project Connect site.

1GT1 Geotechnical, Geopavement, and GeoEnvironmental Planning 2
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2GT1 Prepare-GeoEnvironmental Phase |-Repert

Overview

Bevelep-theConfirm GeoEnvironmental PhaseRepoert—RecommendSites of Concern within the project
corridor, compile data for the DGN, and evaluate risk. This stage should be performed with Geotechnical
Engineering Unit personnel for the—historical perspective and to identify the need of additional
investigation and reports.

References

Geotechnical Investigation and Recommendations Manual

NCDOT GeoEnvironmental Phase | Scope of Work

NCDOT GeoEnvironmental Phase | Template

NCDOT GeoEnvironmental Product Matrix

NCDOT Quality Management Program: Quality Control and Quality Assurance

Ooo0ooano

Deliverables

Responsible Party
Activity Leader

. _

GeoEnvironmental Phase | Report™

GeoEnvironmental Phase+ = CompleteDevelop GeoEnvironmental Phase | X :
SpreadsheetDGN Report and Related Materials HmeFHGFNCEf)OTit:?—Giizir:wronmental
Project Engineer

ceoEnvi S Eile®

CompleteDevelop GeoEnvironmental Phase | Report and Related Materials

This task is to develop Phase | products in accordance with the guidelines and references linked above.

Forthe GeoEnvironmental-PhaselReport-The Project Manager submits a Work Request Formeeerdinates
with-the-GeoEnvironmental-ProjectEngineer to the GeoEnvironmental Project Engineer (internal NCDOT

Staff) to identify sites of concern within the preferred alternative/alignment study limits via field
reconnaissance and review ef-available aerial imagery, maps, regulatory databases/files. This information
is included in the HazMat section of the environmental document or checklist. The GeoEnvironmental
Project Engineer develops the GeoEnvironmental DGN file that indicates GeoEnvironmental Sites of
Concern to be referenced and shown in the roadway plan set by the Roadway Design Lead.

2GT1 GeoEnvironmental Phase | 3
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Complete QC/QA Procedures

The GeoEnvironmental Project Engineer is to coordinate the applicable QC review following the NCDOT
Quality Management Program: Quality Control and Quality Assurance procedures and the respective QC
Checklist before upload-andferdistribution of any deliverables through the project Connect site.

2GT1 GeoEnvironmental Phase | 4
Last Modified: August 2024



<
<
+~
kS
=
£

Alignment
Defined
Plan-in-Hand
PS&F/Letting
Post-Letting/
Construction

Back to PDN QOverview

2GT2 titiateRoadway Geotechnical & Geopavement Investigations-and
Provide Pralimi RO/ .

Neote:rThis—aetivity—invelvesThe Roadway Geotechnical and Geopavement investigations are generally

corridor-wide and typically require the same or similar equipment, investigation methods, and soil
laboratory testing. The investigations assist in developing recommendations for different recipients and

purposes.

These investigations require field work with equipment,—which that could be affected by weather,
difficulty of access, property owners, moratoriums, and traffic control erdor conflicts with existing-traffic
eentrel-eteconstruction activities. The effort and duration required for these investigations vary based on
project size, complexity, and location. For bridge replacement projects, these tasks may be performed
concurrently with the Geotechnical Structure Investigations (2GT3) tasks. For larger and more complex
projects these investigations may be initiated as the Design Recommendation Plan Set is nearing approval.

Task details and deliverables are found in the corresponding sections below. These tasks are initiated by
the Project Manager submitting a Work Request Form.

Roadway Geotechnical Geopavement

Investigation Investigation
(2GT2.1)

Overview: Roadway Geotechnical Investigation

Conduct a subsurface investigation and provide design and construction recommendations to support the
overall roadway design. The roadway geotechnical investigation provides a recommendations report
addressing cut slope and embankment stability, subgrade stability, depth to groundwater, subsurface
drainage, special ditches, borrow, and wells and bodies of water in or near the corridor.

References

O Geotechnical Investigation and Recommendations Manual
O NCDOT Quality Management Program: Quality Control and Quality Assurance

Deliverables

R ible Part
Deliverable Task
Activity Leader Additional Support

Preliminary Roadway Recommendations Memo

2GT3 Complete Pavement and Subgrade Investigation Report and Recommendations 5
Last Modified: July 2023
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Plan-in-Hand
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L = _DesignComplete Roadway Regional-Geotechnical

Roadway Subsurface Investigation Inventory Geotechnical Project Geological ManagerDesign Engineer
Engineerinvestigation, Engineer or

Roadway Recommendations Report Reporting, and Geologist
Recommendations

. f L

QGeotechnical Summary Tables (3G Sheet)

Roadway Special Details (2G Sheets) = Geotechnical Design Project Geological

Special Provisions = Engineer Engineer or Geologist

Quality-Assurance-

ProvidePreliminaryComplete Roadway Geotechnical Investigation, Reporting, and
Recommendations

Fhis—task—is—to—conduct—subsurface—investigation—te—ferm—Although coordination of the subsurface
investigation HventeryPlan-Set-based-enmay proceed, the approved Design Recommendation Plan Set
(see 2RD12RD2 for related information}—n—) and model are required to develop the Roadway
Recommendations Report. The Project Geological Engineer uses the available design model to coordinate
the subsurface investigation in accordance with the Geotechnical Investigation and Recommendation

Manual—the—Geetechnical-Enginee ing Unit completes 3 Roadway-Subsurface Ilnvestication lnventory

Thegeotechnicalteam-The Project Geological Engineer summarizes results of the subsurface investigation
in the inventery—repert—Roadway Subsurface Investigation Inventory listing soils, rock type, and
groundwater levels present in the project area and geotechnical areas of special interest.

2GT3 Complete Pavement and Subgrade Investigation Report and Recommendations 6
Last Modified: July 2023
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Post-Letting/

Plan-in-Hand
PS&F/Letting

Engineer—completing—Section—H—thru——-of recommendations—Subsurface Investigation Inventory is

included in the Let package for Contractor information.

H#The Project Geological Engineer, with the F i i i i
develepmentsupport of the Freld—l-ns-peeﬁen—P—IaQ—Set—t-he—Geotechnlcal Engﬂee#mg—Umt—pFewdes esign
Engineer, may provide a Right-ef-Way-Preliminary Roadway Recommendations Memo to the Project
Manager-{ferinformation)and, the Roadway Design Lead, and the Hydraulic Design Engineer. This memo
addresses any preliminary geotechnical recommendations that may affect right-of-way requirements and
appropriate—technical—discipline/Unit—Leads—{for—action}-would be prepared prior to the full
recommendations package to document geotechnical recommendations necessary to advance the
project design. Items to be addressed are slope configuration, retaining wall type if known (anchors or
soil nails may require additional right-of-way), and special ditches ir-ceastal-plaintetowergroundwater:
or subsurface drains in Coastal Plain to lower groundwater. These preliminary recommendations will be
based on the limited information available from site reconnaissance and subsurface investigations
completed to date. Therefore, the recommendations are subject to change based on additional

information obtained after the date of issuance and are superseded by the Roadway Recommendations

Report

The Project Geological Engineer, with the support of the Geotechnical Design Engineer, uses the Roadway
Subsurface Investigation Inventory to develop final recommendations for grading and construction of the

roadway corridor. The Roadway Recommendations Report includes a summary of estimated contract pay
item quantities, adjustments for earthwork calculations, and other miscellaneous items. Geotechnical
Summary Tables, Roadway Plan Sheet 3G-1, are prepared by the Project Geological Engineer and

distributed with the recommendations.

The Geotechnical Design Engineer, with the support of the Project Geological Engineer, prepares any
special roadway details (roadway plan set 2G sheets). Special details may be required to show

miscellaneous geotechnical items and quantities, such as staged construction, ground improvement,
surcharges, embankment or slope reinforcement, and specialized geotechnical instrumentation. Any

Project Special Provisions needed for construction of the details are prepared and distributed with the
Roadway Recommendations Report. Some typical geotechnical Special Provisions include:

= Special handling of material

=  Ground Improvement

= Geotextile for PavementStabilizationReinforcedSubgrade Stabilization
= Reinforced Soil Slopes (RSS)

=  Cellular Confinement Systems

2GT3 Complete Pavement and Subgrade Investigation Report and Recommendations 7
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=  Rock Embankments
= Blasting or vibration requirements-in

and-Recommendation-Report
Complete QC/QA Procedures

The GeeEnvirenmental-Project Geological Engineer is-and Geotechnical Design Engineer are to coordinate
the applicable QC review Fe-irventory-and-recommendationsreporttollowingthe- NCBOTFQuad

2GT3 Complete Pavement and Subgrade Investigation Report and Recommendations 8
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: g ey following the NCDOT
Quality Management Program: Quality Control and Quality Assurance procedures and the respective QC
Checklist before upload-te-theproje harePoint-site—and/ordistribution-ef-any—deliverables—Provide

distributing any deliverables they prepare through the project Connect site.

2GT3 Complete Pavement and Subgrade Investigation Report and Recommendations 9
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%@%@%&%@(Back to activity overview)
Overview: Geopavement Investigations—fer—Roadway—Subsurface—trventory—and
Recommendations
Opasion
Conduct subsurface-investigation of existing pavements and subgrades to provide designand-construction
Feeemmendaferem—based—eﬂ—the Pavement De5|gn Reeemmenda%m—ﬂaﬁéet—l-f—the—mvestgaﬁen—aﬂd

Nete——'Fh%—aeH—wt—y—mvel—ves ngineer field w

ete-data and subgrade characteristics necessary to generate and evaluate pavement design alternatives.

References

O Geotechnical Investigation and Recommendations Manual
O NCDOT Quality Management Program: Quality Control and Quality Assurance

Deliverables
Responsible Party
Task — —
Activity Leader Additional Support
Pavement and Subgrade Investigation Report Project
Provide Road | I Geologicalpave
i t Desi
Recommendations for Pavement and Subgrade = Complete pavement and 'Des"'g'n w
subgrade investigation and Geeotechnicalge IS
PeadveaPecorarasndation recommendations opavement Engineer
QGeotechnical Summary Tables (3G-1) Sheet

Special-Provisions X X X

Provide—Roadwaytrventory-Complete Pavement and Subgrade Investigation and

Recommendations

Ih+s—task—+s—te—eenelaet—s&bsu#aee—The Geopavement Englneer coordinates an mvestlgatlon te—f-er—m—the

taof existing pavement, existing subgrade, and soils within the corridor in accordance with the NCDOT
Geotechnical /nvest/gat/on and Reeemmene‘eﬂeﬂRecommendat/ons Manual—t—he—GeeteehmeaJr

2GT4/3GT1 Advance Investigations for Roadway Subsurface Inventory and Recommendations 11
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'—He+els—a-kiekeﬁ—meeﬁng—aﬁd—develeps—an—gurpose of the |nvest|gat|on pkm—

v is to gather information about
the condition of existing pavements and characterlze the soils on the project for pavement support.
The findings of the investigation

The-gestechaicatenrasuraraarizesresulis are presented in the fnverteryroperslistingseilspresentin
theprojectarea-and-geotechnical-areas-of special-interestPavement and Subgrade Investigation Report.

The Pavement and Subgrade Investigation Report is included in the Let package for Contractor

information.

FoerThe Geopavement Englneer provides Recommendations for Pavement and Subgrade for use by the

hePavement Design Geetechnical-Engineer
eFPFejeet—Geleeg-reaJ-Engmeer eemptetes—SeeHen—l—ef—and the Roadway Design Lead. The Pavement Design
Engineer uses these recommendations;—with- to evaluate pavement sections in the PrejectGeological
Engineer—completing—Section—tH—thru—tV—-oefComplete Pavement Design activity (see 2PD1 for related
information).

The Roadway Design Lead references these recommendations— to determine if subgrade stabilization by
mechanical (Aggregate Subgrade) or chemical (Lime, Cement) means is recommended and for which

alignments. The Roadway Design Lead should include the appropriate details and any specific locations
for these recommendations in the typicals and details of the roadway plan set (see 2RD3 for related
information). Additionally, the Roadway Design Lead should review the recommendations for other pay
item quantity estimates to be included in the project contract. If the Geopavement Engineer recommends
Aggregate Subgrade, he/she creates a Geotechnical Summary Tables (3G-1) sheet to accompany the
recommendation, which is to be included in the roadway plan set.

2GT4/3GT1 Advance Investigations for Roadway Subsurface Inventory and Recommendations 12
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Complete QC/QA Procedures
The GeeEnvironmental-ProjectGeopavement Engineer is to coordinate the applicable QC review ferthe

nventoryand-recommendations—reperts—following the NCDOT Quality Management Program: Quality
Control and Quality Assurance procedures and the respective QC Checklist before uplead-te-theproject

SharePointsite-andfordistribution of any deliverables

2GT4/3GT1 Advance Investigations for Roadway Subsurface Inventory and Recommendations 13
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3GT3-Advance Connect site.

2GT2 Roadway Geotechnical & Geopavement Investigations 15
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2GT3 Geotechnical Structure InvestigationsferStructures
Peesrarmapea-ars
Overview

Conduct subsurface |nvest|gat|on and#eeemmende%mns—fe#prepe&ed—s#ue&wes#hs—aetnﬂ%y—ean—be

m%h—pJan—v—rewwalls sound barrier/nei

walls, and temporary shoringleeatiens-. A final report with applicable subsurface inventory, engineering
recommendations, necessary details, and provisions will be provided for each proposed structure.

References
O Geotechnical Investigation and Recommendations Manual

O Temporary Shoring Standard Provision

O Standard Temporary Shoring Detail 1801.01
|

|

Standard Sound Barrier/ Noise Wall Foundations
NCDOT Quality Management Program: Quality Control and Quality Assurance

Deliverables

Task ResponSIbIe Party
Acthlty Leader Additional Support

o _---

Structure Subsurface Investigation Inventory

Report-with-graphies XProject Geological
Provide Engineer

Design Scour Elevation Report-2 - Complete Structure
Subsurface taventory

Structure Foundation Reportinvestigation and G bical

RecommendationRecommendations Report- Structure Foundation Lzenzncal

. . . Design Engineer
Foundation Tables Structure Special-Provisions Recommendations
9Plan Sheet RepeortsGeotechnical Design

Deliverables

Provide-Retaining Wall Hrverteryplan and
Recommendationspetails (W Sheets)

Temporary Shoring Recommendations-¢

Special Provisions

2GT3 Geotechnical Structure Investigations 16
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{see 2HY2 for related-informations-Deliverables
The Project Manager should initiate this task by submitting a Work Request FormSetup-GRS-and-bering.
The following project deliverables are required to coordinate the structure subsurface investigations:

= Hydraulic Survey Reports developed in 2HY2 for culverts or bridges over water
= Structure Preliminary General Drawing developed in 2ST2 for bridges

= Retaining wall envelopes

= Sound barrier wall locations- developed in 2EN3

=  Transportation Management Plan concepts

= The Geotechnical Design Engineer coordinates an investigation-

To-completea-Design-SeourRepert; of each structure with the support of the Project Geological Engineer
andfer, in accordance with the Besiga-Geotechnical Engineercaleulatesgeotechnicallyadjusted-scourand

developsthereport:

2GT3 Geotechnical Structure Investigations 17
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For—theFoundation/nvestigation and Recommendation Repert—the-Geotechnical-EngineeringUnitor

Umt—er—assrgned—ﬂmete—%@-nee;mg—%n—ﬁer—aeﬁen@emgn Engineer and Pro1ect Geologlcal Englneer

summarizes the subsurface investigations in a Structure Subsurface Investigation Inventory. The Structure
Subsurface Investigation Inventories are included in the Let package for Contractor information.

: el leveloni ial provisions. ifneeded.

For bridges over water, the Project Geological Engineer and/or the Geotechnical Design Engineer
evaluates the theoretical scour predicted by the Hydraulic Design Engineer for each bridge foundation
location and determines if adjustment based on the materials encountered during the subsurface
investigation is warranted. Adjustments to or acceptance of the theoretical scour elevation are
documented in the Design Scour Elevation Report. The Methodology of computations is to be in
accordance with the Geotechnical Investigations and Recommendations Manual.

The Geotechnical Design Engineer will prepare foundation recommendations based on the applicable
Structure Subsurface Investigation Inventory. The recommendations include a short summary report with
the following as applicable to the type of structure:

= Plan notes

=  Foundation Tables Sheet

= Retaining Wall Typicals and Details (W plan sheets)
= Project Special Provisions

= Standard Temporary Shoring / Wall Details

Deliverables should be distributed through project SharePoint and designated as recommendations and
details accordingly.

Complete QC/QA Procedures

The Geotechnical EngineeringUnitiste-Design Engineer and Project Geological Engineer are to coordinate
the applicable QC review following the NCDOT Quality Management Program: Quality Control and Quality
Assurance procedures and the respective QC Checklist before distributing any deliverables they prepare
through the project Connect site.

2GT3 Geotechnical Structure Investigations 18
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3GT1 GeoEnvironmental Phase |

Overview
For projects where GeoEnvironmental Sites of Concern are identified, develop the GeoEnvironmental
Phase Il deliverables to determine potential risk and document impacts to project.

References
O GeoEnvironmental Report Standards
O Geophysical UST Rating
O Geotechnical Investigation and Recommendations Manual
O NCDOT Quality Management Program: Quality Control and Quality Assurance

Deliverables

GeoEnvironmental Phase |l Report

GeoEnvironmental Right-of-Way Recommendations Baicta Eael R e e e NCDOT GeoEnvironmental
Project Engineer

GeoEnvironmental Design and Environmental
Conflict Memo

Develop GeoEnvironmental Phase Il Reporting

When sites of GeoEnvironmental concern are identified for a project during the GeoEnvironmental
Planning (1GT1) or GeoEnvironmental Phase | (2GT1) tasks, this task is to be the first intrusive
GeoEnvironmental investigation. The Project Manager submits a Work Request Form to the
GeoEnvironmental Project Engineerthe-taventory-and-Recommendation-Repertifiles to initiate this task
once Right-of-Way Plan Set are completed (see 2RD4 for related information). The GeoEnvironmental
Project Engineer coordinates the geophysical surveys to identify underground storage tanks (USTs) and
collection of soil and groundwater samples from sites of concern. The collected samples are analyzed to
determine risk and potential impacts to the project.

Based on the findings, the GeoEnvironmental Project Engineer prepares the right-of-way acquisition
recommendations for GeoEnvironmental Sites of Concern to inform the Roadway Designer of right-of-
way and easement needs and Right-of-Way Agent of the recommended acquisition method and any
transaction details, such as withholds for contaminated soil expenses. If conflicts can be avoided, the
GeoEnvironmental Project Engineer prepares a GeoEnvironmental Design and Environmental Conflict
Memo addressed to the Project Design Engineer outlining the conflict.

Complete QC/QA Procedures
The GeoEnvironmental Project Engineer is to coordinate the applicable QC review following the NCDOT
Quality Management Program: Quality Control and Quality Assurance procedures and the respective QC

| Checklist before upload-to-theprojectSharePointsiteandferdistribution of any deliverables—Previdethe

3GT1 GeoEnvironmental Phase |l 19
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Manager{forinfermation)- through the project Connect site.
Provide Retaini

3GT1 GeoEnvironmental Phase |l 20
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3GT2 Verify Geotechnical Deliverables

Overview

Review plan sets and Recommendations

Fo-completesubsurface-investigationsand-previdingprovisions to verify geotechnical recommendations
for—proposed—retaining—walls—the RoadwayDesign—are included correctly and update plans and/or
Structures-Lead-{dependingonthe projectHnitiatesthe reguest forrecommendations;-date-information
is-neededandlocation-of-electronicplanste: as needed.

References

O Geotechnical Investigation and Recommendations Manual
O NCDOT Quality Management Program: Quality Control and Quality Assurance

Deliverables

Roadway Special Details (2G Sheets)

NCDOT Project
Geotechnical Summary Tables (3G Sheet) Geological Engineer

= Review Plan Sets and Coordinate Let NCDOT Geotechnical

Package Preparation Design Engineer NCDOT
Retaining Wall Plan and Details (W Sheets) Geopavement
Engineer

Foundation Tables Structure Plan Sheet

Special Provisions

Review Plan Sets and Coordinate Let Package Preparation

= The Project Manager or a Design Lead may initiate this task by submitting a Work Request Form;

3GT3 Advance Investigations for Structures Recommendations 21
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. The Geotechnical Design Engineer with support from the Project Geological Engineer and Geopavement
Engineer, if applicable, will review project plans to verify the geotechnical recommendations, plan sheets,
details, and notes have been included correctly. The Project Geological Engineer will confirm all project
Subsurface Investigation Inventories are denoted in the Project SharePoint Geotechnical directory and
placed in Let Preparation. The Geotechnical Design Engineer will confirm that all Geotechnical Project
Special Provisions are sequentially numbered, sealed, and ready for let.

Complete QC/QA Procedures
The Geotechnical Desigh Geetechnical-Engineer is to coordinate the applicable QC review—fer—the

laventory-and-RecommendationRepertfiles following the NCDOT Quality Management Program: Quality
Control and Quality Assurance procedures and the respective QC Checklist before upload-te-theproject

Sha«tepemt—s%eaﬂd%e#dlstnbutlon of any dellverables Prewéeieheureeemmeada%lensiee#}eepgmatepef

3GT3 Advance Investigations for Structures Recommendations 22
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AGT1 Manage GeoEnvironmental Impacts

Overview

Prepare GeoEnvironmental Sites of Concern for Let by removing underground storage tanks; (USTs),
contaminated materials, and environmental monitoring wells in conflict with the project,-decumenting
each. Document the activities in the GeeEnvironmental—Phase—tH—reporis—Hems—that—are—not
praetreableapproprlate report and distribute to remevepr@r—teNCDOT prOJect lettingareto-beaddressed
D andteam, North Carolina
Department of Enwronmental Quahty—(—NGDEQ—)—are—reermeet—s—ef—t—hese—repert—s— and the Environmental
Protection Agency+{ERA)-alsereceive-areportifa-Superfundsiteispresent:, as required.

References
O GeoEnvironmental Report Standards
O NCDOT GeoEnvironmental Product Matrix
O Geotechnical Investigation and Recommendations Manual
O NCDOT Quality Management Program: Quality Control and Quality Assurance

Deliverables

Responsible Party
Deliverable Task
Activity Leader

Underground Storage Tank Closure Report

- = Prepare GeoEnvironmental Sites NCDOT GeoEnvironmental
Underground-SterageFankEnvironmental Groundwater of Concern for Let Project LeadEngineer

Monitoring Well Closure Report-2
Ervi - o - ;

SContaminated Soil Removal Report

Contaminated Seil-Removal-Repert-2Materials Management Plan

Contaminated-Materials-Management-PlanGeoEnvironmental
Special Provisions

RrovidePrepare GeoEnvironmental Phase+H-RepertsSites of Concern for Let

Once an access agreement is in place or NCDOT has acquired a GeoEnvironmental Site of Concern, the
Project Manager or Right-of-Way Office should initiate these tasks with a Work Request Form to the
GeoEnvironmental Project EngineerFhe z

. The GeoEnvironmental Project Engineer will coordinate removal of USTs, contaminated materials, and

environmental monitoring wells in conflict with the project. Iltems that are not practicable to remove
before project letting are to be addressed in a project special provision prepared by the GeoEnvironmental
Project Engineer. The GeoEnvironmental Engineer coordinates and completes the following as necessary
for GeoEnvironmental Sites of Concern:

4GT1 Manage GeoEnvironmental Impacts 25
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= Underground Storage Tank Slesure-RepertRemoval
+ Remove USTs in conjunction with right-of-way.

+ Document the process, results, and future actions (if necessary) in the Underground Storage
Tank Closure Report.

+ Upload the report to project SharePoint site and inform the Project Manager, Right-of-Way, and
NCDEQ, as required by regulation.

=  Environmental Groundwater Monitoring Well Clesure-RepertAbandonment

+ gleseAbandon monitoring wells in conflict with the project.

+ Document the process, results, and future actions (if necessary) in the report.

+ Upload the report to project SharePoint Site and inform the Project Manager, Right-of-Way,
and NCDEQ, as required by regulation.

= Contaminated Soil Removal-Repoert

*  When practicable, remove contaminated soil prior to project letting-practical.

+ Document the process, results, and future actions (if necessary) in the report.

+ Upload the report to project SharePoint site and inform the Project Manager, Right-of-Way, and
NCDEQ, as required by regulation.

= Contaminated Materials Management Plan

* Remove-ether contaminated media prior to project letting if practical.

*+ When it is not practical, develop a Materials Management Plan to describe materials handling
during construction.

+ Develop project special provision(s) to be included in the contract that describe material
handling, personal protective equipment (if needed), and any other processes necessary to
construct the project.

Applicable reports are also distributed to The Environmental Protection Agency (EPA) if a
GeoEnvironmental Site of Concern is also a NPL Superfund site.

Complete QC/QA Procedures
| The GeoEnvironmental Project LteadEngineer is to coordinate the applicable QC review forthereports
following the NCDOT Quality Management Program: Quality Control and Quality Assurance procedures

and the respectlve QC Checklist before e%ad%e—the—prejeetéha#epemt—sme—and%e#dlstnbutmn of any

deliverables—P

M-anage#(—ﬁer—mﬁepmatmn-)— through the project Connect site.

4GT1 Manage GeoEnvironmental Impacts 26
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5GT1 Geotechnical and GeoEnvironmental Construction Support
The Geotechnical Engineering Unit provides the following support during the Construction Phase:

=  Provides technical expertise and answers questions related to geotechnical conditions during the
pre-construction meeting and throughout construction and during claims.

= Completes Construction Revision (as needed): Perform construction revisions of the latest version
of the Let Plans (see 5CS1 for related information) to address identified field issues

= Reviews working drawings and associated calculations for:
+  Drilled Pier Construction Plans
+  Crosshole Sonic Logging (CSL) Reports
+  Pile Driving Equipment Data Forms
+  Pile Driving Analyzer (PDA) Reports
+ Retaining Wall designs
+ Temporary Shoring designs

=  Works with Resident Engineer’s office and contractor to review and accept foundation repairs.

‘ = Reviews blasting plans and menitermonitors associated vibrations.

= Reviews settlement monitoring and appreveapproves completion and field investigations for soft
soils, undercuts, and underdrains.

=  Analyzes unstable cut and fill slopes and recommend repair.

= Samples and determines rates of chemical stabilization of subgrades or recommend aggregate
subgrade, as needed.

‘ The GeoEnvironmental EngireerirgSection provides Construction Phase support for:

= Removing previously unknown USTs encountered during construction.

= Contaminated soil disposal from previous unknown locations not addressed with special provisions.
=  Providing containers and disposal for dewatering in contaminated areas.

=  Waste disposal characterization.

5GT1 Geotechnical and GeoEnvironmental Construction Support 27
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2HY1 Develop Preliminary Hydraulic Recommendations

Overview

Provide preliminary hydraulic information to refine line and grade and establish the hydrologic

performance standards for the project. A-preliminaryStormwater Managemen Plan{pSMP}Hs-developed
. . . _ . b MDA

stormwaterpermit—A-sealableA Hydraulic Planning Report is prepared to provide preliminary hydraulic
recommendations, identify permitting requirements;—identify—risk; and risks, define avoidance and
minimization opportunities;, and estimate any major drainage structure sizes—where—appropriate—H

alternativef. A preliminary Stormwater Management Plan (pSMP) is developed to comply with NCDOT’s
statewide National Pollutant Discharge Elimination System (NPDES) stormwater permit. If the project is in
Merger, hydraulic support is provided for any Merger meetings up to and including LEBPRA
{€P3}.Avoidance and Minimization (CP4A). Additional action items, such as preliminary hydraulic modeling,
may be added on a project-specific basis when items are required to select/refine an alternative or reduce
project risks and costs.

References

Guidelines for Drainage Studies and Hydraulic Design

Hydraulics Unit Web Page Content and Guidance Documents

Stormwater Management Plan Template

Hydraulics Planning Report Template

NC-SELDM Catalog Application

NCDOT Hydroplaning Assessment Tool

Training Videos for Using the NC-SELDM Catalog (NC Learning Center — requires NCID)
Post-Construction Stormwater Program Post-Construction Stormwater Controls for Roadway
and Non-Roadway Projects

Stormwater Best Management Practices Toolbox

BMP Decision Support Matrix

Highway Floodplain Program

U.S. Geological Survey Resources

NCDOT Quality Management Program: Quality Control and Quality Assurance
Merger Process

Risk Management Guide v2

Guidance For Merger Concurrence Point 2A Meeting

O

Ooooooaogoao

Oooooboooobao

Deliverables

Responsible Party
Deliverable Task Activity Leader Additional Support
Hydraulic Design Engineer Project Manager

Hydraulic Planning Report (HPR) # @ = Complete Hydraulic Planning Report (HPR) X X

Preliminary Stormwater Management = Complete Preliminary Stormwater

‘ Plan (pSMP) 2-2 Management Plan (pSMP) X

Hydraulic Control Letter = Complete Hydraulic Control Letter X

2HY1 Develop Preliminary Hydraulics Recommendations 1
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Comments on Design Recommendations

Plan Set(s) @ & Final Hydroplaning = Review Preliminary Roadway Plans

Assessment (as needed) @
A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
@ Indicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

I><

Complete Hydraulic Planning Report (HPR)

The Hydraulic Design Engineer completes the Hydraulic Planning Report in accordance with Chapter 3 of
the Guidelines for Drainage Studies and Hydraulic Design. Cempletion-efthe-HPR-templatereferencedin
Chapter3-isrecommended-The HPR allows the project team to:

=  TheHPR-allewsBecome familiar with the design-team-te-identifyand-establishproject

= Establish preliminary hydraulic design parameters;—prepare-tnitial-Design-Estimates{2€S51):—+efine
assurmption;;- and assumptions

= |dentify and mitigate risk;

= |dentify permitting requirements and previdesprovide input for the Environmental Documentation
(see 2EP1}— for related information)

= Provide preliminary recommendations for use in preparing the Design Recommendations Plan Set
(see 2RD2 for related information)

Completing the Hydraulic Planning Report with these objectives realized reduces the amount of potential
re-work and schedule delays for the project- and helps identify and mitigate other project risks.

Coordination with others should also occur to ensure Hydraulic Recommendations are practical and

feasible. Example of this coordination include:

= Contacting Division to identify existing drainage issues and any design preferences or
constructability concerns

= Coordinating with Utilities to identify utilities that should be avoided

= Coordinating with EAU and EPU regarding project-specific compliance items such as FERC permits

= Coordinating with Structures and Division to verify preliminary bridge and culvert recommendations
are practical and don’t present undue constructability or maintenance concerns.

The Hydraulic Design Engineer uses his/her expertise and judgment to determine project-specific
coordination needs.

The Hydraulic Design Engineer also:

2HY1 Develop Preliminary Hydraulics Recommendations 2
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= Prepares the Hydraulic Planning Report and coordinates the QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC
Checklist-before-distribution.

*  Prepares-theHydraulicRPlanningRepertand-Delivers an electronic copy of the report to the Project
Manager (for information) and the Hydraulics Reviewer (for action) to complete a review and QA
audit.

= Revises and resubmits as needed to address the Hydraulics Reviewer’s comments.

=  Upon approval by the Hydraulics Reviewer, posts the HPR on the Preconstruction Site via ATLAS and
notifies the Project Manager of the report’s location and that it is ready for distribution.

The Project Manager reviews the report for recommendations that may impact the project’s scope,
schedule, or budget or that may conflict with other disciplines’/Units’ recommendations. The Project
Manager initiates further coordination when appropriate.

The Hydraulic-Design—EngineerProject Manager also provides the report as follows to other technical
disciplines/Units.

= The Roadway Design Lead is to use the report in the development of the Design Recommendation
Plan Set (see 2RD1 for related information). This includes evaluating and incorporating typical
sections and mitigation strategies (ex. pavement mix design) recommended by the Preliminary
Hydroplaning Assessment (if needed).

= The Structures Lead is to review and notify the Hydraulic Design Engineer and Project Manager of
any concerns. If the report recommends retaining a hydraulic structure, the Structures Management
Unit is to notify the Project Manager and Hydraulic Design Engineer if it recommends replacement
of the structure due to structural deficiencies or other reasons.

= TheThe NEPA/SEPA Lead, Environmental Analysis Lead, and Project Lead use the report in the
development of the Environmental Document and recommendations from the Preliminary
Hydraulic Recommendations table included in the Hydraulic Planning Report are to be presented
during the Merger CP2A meeting (see 2EP1 for related information).

= The report provides general hydraulics information to both internal and external stakeholders and
may aid in the development of scopes of work or labor estimates for later project phases.

Complete Preliminary Stormwater Management Plan (pSMP)

NCDOT'’s statewide NPDES stormwater permit (NCS000250) requires projects that increase built-upon
area to comply with the workflows presented in the Post Construction Stormwater Program (PCSP). The
PCSP defines implementation of the BMP Toolbox and preparation of Stormwater Management Plans
(SMP). Most of the Department’s projects require the preparation of an SMP. An SMP helps to ensure
NCDOT is in compliance with the statewide permit and to communicate with those preparing any
applicable permits. SMPs are prepared in two phases as follows:

1. A preliminary SMP is prepared following the ‘General guidelines for filling out the pSMP’ which is
located in the Overview tab of the Stormwater Management Plan Template Excel workbook. The
primary objective of the pSMP is to establish the stormwater treatment goals for the project, which
helps inform subsequent drainage design decisions and may impact the work of other disciplines
such as Right-of-Way (RW), Utility Coordination and Design (UT), Geotechnical (GT), etc. In such
cases where a stormwater control measure may impact Right-of-Way or other disciplines, the

2HY1 Develop Preliminary Hydraulics Recommendations 3
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Hydraulics Design Engineer is responsible for coordinating with discipline leads and the project
manager. The PCSP workflows require implementation of Stormwater Toolbox BMPs to the
maximum extent practicable for certain receiving waters based on waterbody classification or other
characteristics. For project areas that drain to other waters the workflows require use of the NC-
SELDM Catalog. The NC-SELDM Catalog is an application, developed by NCDOT in partnership with
the USGS, which is specifically designed to assist the engineer in establishing the stormwater
treatment goals for the project. If the appropriate PCSP workflow indicates a goal of implementing
a stormwater control measure from the BMP Toolbox, then the BMP Decision Support Matrix may
be used to refine the choice of control measures selected for the goal in conjunction with sound
engineering judgement. Detailed instructions for running the NC-SELDM Catalog application are
included in the application along with a project example. Training videos for how to use the NC-
SELDM Catalog application are available through the NC Learning Center website (requires an NCID).

2. The final SMP is prepared in activity 3HY1. The final SMP serves to document the stormwater
management decisions made for the project to comply with the NPDES stormwater permit, and
when required, is included in applications for other permits such as the 404/401.

Review Preliminary Roadway Plans

Coordination with the Roadway Design Lead should occur throughout development of the Design
Recommendations Plan Set (see 2RD2 for related information). During development of the plan set, the
Roadway Design Lead sends the plans to the Hydraulic Design Engineer for review and comment. This
allows the Roadway Design Lead to make any needed changes before final roadway review and
distribution of the plan set. This coordination helps to prevent schedule delays and rework that are more
likely if revisions occur after the plan set has been distributed.

As part of this review, the Hydraulic Design Engineer:

= Provides comments on the plans, identifies potential drainage issues, and makes recommendations
that improve drainage conditions on the project.
*  Minimally, the review includes the items listed in Section 4.2 of the Guidelines for Drainage

Studies and Hydraulic Design.

= If a Final Hydroplaning Assessment is performed, provides mitigation strategies for areas that show
risk for hydroplaning.

= Reviews subsequent roadway plan submittals to make sure comments have been addressed and no
new concerns have been created.

After receiving the Design Recommendation Plan Set, the Hydraulic Design Engineer attends (if requested)
the Desigh Recommendation Plan Set Review Meeting (see 2RD2 for related information).

Complete Hydraulic Control Letter

At the request of the Roadway Design Lead, the Hydraulic Design Engineer provides a written statement
of any specific hydraulic grade requirements to the Roadway Design Lead. If there are no specific grade
requirements, the Hydraulic Design Engineer provides a written statement to the Roadway Design Lead
that the grade is not hydraulically controlled. The Hydraulic Design Engineer determines grade
requirements using information gathered and calculations completed during completion of the HPR and

2HY1 Develop Preliminary Hydraulics Recommendations 4
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reviews of preliminary roadway plans. This correspondence is used by the Roadway Design Lead during
development of the Design Recommendations Plan Set and becomes part of the project documentation.

Provide Hydraulic Support

The Hydraulic Design Engineer provides continuous support to the project team and other technical
disciplines/Units— during this activity. This allows any hydraulic concerns and risks to be communicated
duringthe-early phases-efthe-in the project’s development so appropriate steps can be taken to mitigate
those risks, deliver high quality projects, reduce project—Fhis costs and avoid later revisions and rework
that could impact the scope and schedule. The Hydraulic Design Engineer should be proactive in
identifying drainage-related project concerns or opportunities for improvement and in communicating
these to the project team for consideration. Providing hydraulic support may include:

= Attending meetings and offering hydraulic expertise and recommendations related to the project.
| = Responding to drainage-related questions and concerns as each occurs.
= Coordinating with others to resolve conflicting recommendations among disciplines/Units.

For Merger projects (if applicable), the Hydraulic Design Engineer is to:

= Attend the Merger CP2, CP2A, and €R2ACP4A meetings to respond to hydraulic, floodplain, or
general stormwater management questions or concerns (see 2EP1 for related information).

= Attend other Merger meetings as needed to provide hydraulic information and recommendations
and to identify potential issues related to the drainage design.

2HY1 Develop Preliminary Hydraulics Recommendations 5
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2HY2 Complete Drainage Design ferField-taspection

Overview

Peoview-oht-srevide-cormmenisenComplete the Resiga-Pessrmmendatientonleiand-cemplete-drainage
design to be shewn-enincluded in the Field Inspection Plan Set, attend the Field Inspection Meeting, and
complete any drainage revisions necessary for incorporation into the Right-of-Way Plan Set.

References

O Guidelines for Drainage Studies and Hydraulic Design

O Hydraulics Unit Web Page Content and Guidance Documents

O Post-Construction Stormwater Program Post-Construction Stormwater Controls for Roadway
and Non-Roadway Projects

Stormwater Best Management Practices Toolbox

BMP Decision Support Matrix

Highway Floodplain Program

U.S. Geological Survey Resources

Guidance for Concurrence Point 4B Meetings and Plans

Ooo0ooad

Deliverables

Responsible Party
Activity Leader Additional Support
Deliverable Task
Hydraulic Design
Engineer
. ReviewR Desionp for Drai 5

: & . . .
. . & ) . i %

Final-Hydroplaning-Assessment = Attend-Design-Recommendations-Plan-Set-Review

( )-Q M. .

Hydraulics Pre-Design Meeting = Prepare for and Conduct Hydraulics Pre-Design

Documentation @ Meeting

= Complete Field Visit and Hydraulic Surveys

= Request Additional Information X X
=  Prepare Major Hydraulic Structure Reports

Hydraulic Survey Reports for
Major Structures 22

X
Drainage-PlansforMerger CP4B = Conduct Merger CP4B Meeting or the Hydraulic X X
Plans and Meeting and-Minutes * Design Review (as applicable for the project)
Drainage Plans . = Complete Drainage Besighsfor-the-FieldHnspection X
- 56 Plan-SetDesign
= Complete Hydraulic Summary X
= Coerdinate-RailreadReview Field Inspection Plan Set
i SR and Attend Field Inspection
RailreadRevised Drainage . - . .
T Attend Preliminary TMP Review Meeting X
SubmittalsPlans (as needed)* @
= Complete Drainage Besigh-{if-epplicableforthe
projectjRevisions

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
@ Indicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

2HY2 Complete Drainage Design for Field Inspection 6
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Prepare for and Conduct Hydraulics Pre-Design Meeting
| After receiving the approved Design Recommendations Plan Set (see 2RD1 for related information) and

prior to starting the drainage design, a Pre-Design Meeting should be conducted in accordance with the
pre-design guidance provided in the Guidelines for Drainage Studies and Hydraulic Design-te—prevent
schedule-delaysand-limitre-work:. The Hydraulics Pre-design Meeting provides an opportunity for the
hydraulic designer and hydraulic reviewer to discuss quality assurance elements such as procedures,
criteria, and methods, and to reach concurrence before final hydraulic design begins. This meeting should
occur before commencing detailed drainage design. The meeting is important to prevent schedule delays
and limit re-work. For the Pre-Design Meeting, the Hydraulic Design Engineer is to:

= Complete Page 1 of Pre-Design Checklist for Drainage Study and Hydraulic Design which can be
found in the Guidelines for Drainage Studies and Hydraulic Design manual. In preparation for the
Hydraulics Pre-Design Meeting the engineer should prepare a list of questions addressing drainage
design, assumptions and criteria.

= Review the project’s Risk Assessment Worksheet.

= Schedule and conduct the Hydraulics Pre-Design Meeting with the designated Quality Assurance
Expert in accordance with the hydraulics pre-design meeting guidance, which can be found in
Section 4.4. of the Guidelines for Drainage Studies and Hydraulic Design manual.

=  Prepare and submit for review/approval the Hydraulics Pre-Design Meeting Minutes to document
decisions made during the meeting and follow-up tasks that need to be completed.

Complete Field Visit and Hydraulic Surveys

The hydraulic field visit and surveys are conducted after the Design Recommendations Plan Set is

completed and are used to familiarize the Hydraulic Design Engineer(s) with the project area, identify and

document existing drainage patterns and problems, and identify and obtain additional survey information
| needed to complete the drainage design- and hydraulic structure reports. This task is also used to try to

prevent issues from arising during construction based on field conditions that vary from the final survey.

2HY2 Complete Drainage Design for Field Inspection 7
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For this task, the Hydraulic Design Engineer:

= Conducts field surveys in accordance with Field Reconnaissance and Survey, Section 5.2 of the
Guidelines for Drainage Studies and Hydraulic Design.

= Incorporates field notes, photos, and documentation of surveyssurvey and other data gathered into
the drainage redlines, major structure reports, or separate documentation posted on the project
SharePoint site.

The Hydraulic Design Engineer should notify the Project Manager, Locations and Surveys, and other
appropriate disciplines of any major inaccuracies or oversights in the final survey file that would impact
design by Hydraulics or others. Examples could include:

=  New development within, or very close to, the project’s proposed R/W

= Significant channels or other drainage features that are missing from Locations and Surveys final
survey files

= |naccuracies in existing storm sewer data shown in the final survey files when such data is required
to complete the drainage design

Request Additional Information

The Hydraulic Design Engineer identifies and requests any additional information or revisions needed
from other technical disciplines/Units and informs the Project Manager of these reguestrequests. To
minimize the risk of project delays, the Hydraulic Design Engineer should notify the Project Manager and
the Hydraulics Reviewer as soon as they identify the need for additional information from others. The
method for any requests willis to be determined through regular communication and coordination with
the PMProject Manager and the affected disciplines. Sueh The Project Manager considers the needs of all
disciplines and the project schedule when coordinating requests for additional information. For additional
surveys, the Project Manager may combine requests from multiple disciplines into a single request before
submitting to Locations and Surveys if the project schedule allows. Additional information request may
include:

= Additional survey requests

= Subsurface investigation requests

= Existing pipe inspections

= Corrections to survey or WET/WEX files
= Special detail requests

Prepare Major Hydraulic Structure Reports

Major structure reports include the Bridge Survey and Hydraulic Design Reports (BSRs), Detour Survey and
Hydraulic Design Reports (DSRs), and Culvert Survey and Hydraulic Design Reports (CSRs). Majerhydraulic
strueturereportsare-usedThe Hydraulic Design Engineer prepares the major structure reports after the
Design Recommendations Plan Set is completed and after the Hydraulic Pre-Design Meeting occurs. These
reports are used to document the hydraulic structure design and to facilitate efficient communication
between the Hydraulic Design Engineer and other Discipline Leads. Fhisreducesre-work-and-schedule

design-begins-Information in these reports is used by other disciplines such as Structures, Geotechnical,
Work Zone Traffic Control, and Roadside Environmental to complete their designs.

2HY2 Complete Drainage Design for Field Inspection 8
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The reports are also distributed to Division for their information and review so any constructability
concerns can be identified, discussed, and resolved. For this task, the Hydraulic Design Engineer is to refer
to the Guidelines for Drainage Studies and Hydraulic Design when determining if a Bridge, Culvert, or
Detour Survey Report is required. A Construction Phasing Plan is required in conjunction with any Culvert
Survey Report to demonstrate a temporary drainage plan that may be used to maintain flows adequately
during culvert construction. The Construction Phasing Plan is used by the Roadside Environmental
Engineer and may be used to inform other decisions regarding permitting and construction needs.

m#e#mafemq—tee%heps—For this task, the Hydraulic Design Engineer-is-te:

=  CompleteCompletes field reconnaissance and surveys at each major hydraulic structure prior to
completing the report.
*  Prepare-and-submitFor bridges, submits a draft BSRsBSR to the PrejectManager{forinformation}
and-the-Structures Management, Geotechnical, and Hydraulics Reviewer{foraction}—Reviewers.
* The draft BSR is reviewed by the-Hydraules—Reviewer—as—coordinatedthese disciplines for
concurrence with the-Structures-Ltead—to-determine-if-the-proposed-structuresuperstructure
and substructure type, bridge length, span arrangement, and—ether—design—information—is

acceptablebent locations, and skew. Reviewers will also review in regards to potential
constructability concerns.

+ The Structures LteadReviewer coordinates with the Regional Bridge Construction Engineer and
the Area Construction Engineer on constructability issues and concerns.

PrepareUpon receipt of comments, the Hydraulic Design Engineer initiates further coordination, as
needed, to resolve the comments and revises and resubmits the draft BSR. Upon approval of the draft
BSR by the reviewers above, the Hydraulic Design Engineer proceeds with preparation of the final BSR,

including:

= Preparing QC (in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance procedures and the respective QC Checklist) and sabmitsubmits major structure
reports to the Project Manager (for information}ard), Hydraulics Reviewer and Structures Lead (for
review).
* Note: CSR submittals are to include a construction phasing plan.

| = ReviseRevising and resubmitresubmitting the major hydraulic structure reports upon receiving

comments from the Hydraulics Reviewer.

Upon notification that the report is approved and signed by the Hydraulics Reviewer, the report is sent to
the NCDOT Hydraulics Staff or NCDOT Project Manager to initial the front of the report upon acceptance.

Upon acceptance from NCDOT Hydraulics Staff or NEBOT-Project Manager, the Hydraulic Design Engineer
iste-distributedistributes the approved major hydraulic structure reports (bridge and culverts) together
with any construction phasing plan(s) to the Project Manager, Division Engineer, Area Bridge Engineer,
Roadway Design Lead, Structures Lead, and Design Geotechnical Engineer. In addition to the above, CSRs
are to be distributed with the construction phasing plan to the Roadside Environmental Engineer.

2HY2 Complete Drainage Design for Field Inspection 9
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Conduct Merger CP4B Meeting or the Hydraulic Design Review (as applicable for the
project)

If the project is following the Merger Process (see 2EP1 for related information), the Merger CP4B meeting
is held after the CP4A meeting and whiteduring development of the drainage designs-are-beingecompleted
for-theField-tnspectionPlan-Setdesign. In some cases, a project may not follow the Merger process

formally, but will have a quasi- CP4B meeting, normally described as a Hydraulic Design Review Meeting.
This keeps the appropriate agencies informed of impacts to environmental resources, while discussing
avoidance and minimization efforts used for the project. This process allows for easier permit reviews and
subsequent approvals.

During the meeting, the Hydraulic Design Engineer presents the-preliminary drainage designs and obtains
input, comments, and concerns from the team members.

The Hydraulic Design Engineer is to:

= Notify the Hydraulics Reviewer of the preferred date and amount of time needed for the Merger
CP4B meeting (or Hydraulic Review Meeting) a minimum of two months prior to the preferred date
for central managed projects. {further-deseribed-hereiras-themeeting)
+ The Hydraulics Reviewer coordinates with the Environmental Policy Unit to schedule the
meeting and notify attendees.
* For non-central managed projects, follow the direction of the Project Manager for
scheduling the meeting and inviting attendees.
=  Prepare and submit the meeting plans for review to the Hydraulics Reviewer, Project Manager, and
Environmental Analysis Unit-e+, and NEPA/SEPA Lead for central managed projects or as directed
by the Project Manager/Division Environmental Officer for non-central managed projects.
* Itis recommended the meeting plans be submitted for review at least five weeks prior to
the scheduled meeting to allow adequate time for review and revisions, if necessary.
* The plans are to be developed in accordance with the Guidance for Concurrence Point 4B
Meetings and Plans.
+ Review comments are returned to the Hydraulic Design Engineer.
=  Revise and resubmit the meeting plans as needed for approval.
+ Upon approval, the Hydraulic Reviewer provides the final meeting plans to the
Environmental Policy Unit to post for team members to access.
+ Plans are to be posted at least two weeks prior to the meeting date.
= Conduct the meeting in accordance with the Guidance for Concurrence Point 4B Meetings and
Plans.
= Prepare meeting minutes/summary in accordance with the Guidance for Concurrence Point 4B
Meetings and Plans to document discussion and decisions made during the meeting.

Complete Drainage Besighsforthe-Field-trspectionPlanr-SetDesign

The Hydraulic Design Engineer completes the Redline Drainage Plans in accordance with the project’s
scope of work and Guidelines for Drainage Studies and Hydraulic Design. The pre-design meeting and field
visit and hydraulic surveys are completed prior to completing the drainage designs. FheThe drainage
design may be completed concurrently with completion of Major Hydraulic Structure Reports. The

2HY2 Complete Drainage Design for Field Inspection 10
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drainage design is documented on the Redline Drainage Plans: and will be incorporated into the Field
Inspection Plan Set

Once complete, the Hydraulic Design Engineer:

= Coordinates the QC review following the NCDOT Quality Management Program: Quality Control and
Quality Assurance procedures and the respective QC Checklist before upload and distribution.

= Submits the Redline Drainage Plans along with all supporting documentation and calculations to the
Project Manager (for information) and the Hydraulics Reviewer (for action) to complete a review
and QA audit. The Redline Drainage Plans are to include the items specified in the redline guidance
provided in Chapter 5 of the Guidelines for Drainage Studies and Hydraulic Design.

= Revises and resubmits the Redline Drainage Plans to address comments received from the
Hydraulics Reviewer.

Upon approval of the Redline Drainage Plans, the Hydraulics Reviewer notifies the Project Manager (for
information) and the Roadway Design Lead (for action) that the drainage design is ready for incorporation
into the Field Inspection Plan Set. The Hydraulics Reviewer also distributes the drainage design to the
Utilities Design Lead and Roadside Environmental Design Lead (for information).

Draft Hydraulic Summary

The Hydraulic Design Engineer provides the Roadway Design Lead with drafts of the Hydraulic Summary
Sheets. Tools available in Microstation or OpenRoads Designer are used to produce the Draft Drainage
Summary Sheet. The Hydraulic Design Engineer should ensure the tools produce a reasonably complete
product but are not expected to otherwise revise or refine the draft from what is produced using the
automated methods. These drafts are included in the Field Inspection Plan Set to allow preliminary review
by construction and other disciplines during the Field Inspection Review Meeting and are used to generate
preliminary cost estimates prior to the Field Inspection Review Meeting.

Review Field Inspection Plan Set and Attend Field Inspection

The Hydraulic Design Engineer reviews the Field Inspection Plan Set prior to the meetingField Inspection
Review Meeting. The Hydraulic Design Engineer is to verify the drainage design shown matches the
approved drainage design and reviews for any drafting errors or potential conflicts with the drainage
design. The Hydraulic Design Engineer attends the Field Inspection Review Meeting. This allows desighrthe
project team-members to voice concerns and potential issues to be addressed before the project isHet;
whiehleadsproceeds, leading to fewer Right-of-Way revisions and change orders during construction. This
task includes:

sreCelin mtosanee-srecasurasane-therassastie-o mealdisii

=  Responding to questions or concerns relating to the drainage design.

= |nitiating discussion on drainage items that may need coordination or that other disciplines need to
be aware of.

= Verifying that drainage easements shown on the plans are adequate for construction and
maintenance purposes.

= Participating in traffic control and phasing discussions as it relates to the-drainage design.

2HY2 Complete Drainage Design for Field Inspection 11
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=  QObtaining information needed to complete environmental permit drawings, such as amount and
type of clearing required and construction methods and impacts required for construction of major
drainage structures (e.g., temporary work bridges, causeways, and work pads).

CoordinateRairead-Attend Preliminary TMP Review Meeting

The Drainage Design {ifEngineer attends the Preliminary TMP Review Meeting (see 2TM?2 for related
information), when applicable—fer—, which may be held in conjunction with the Field Inspection or
separately. The Drainage Design Engineer:

=  Provides input on hydraulics concerns.
= Answers drainage-related guestions as they relate to temporary drainage concerns.
=  Participates in identifying solutions to any problems that are identified.

The Hydraulic Design Engineer coordinates with the Traffic Engineer upon request and as needed before
and after the TMP Review Meeting.

Complete Drainage Design Revisions

The Hydraulic Design Engineer coordinates with others prior to and during completion of the drainage
design so the need for subsequent revisions is minimized. However, despite best efforts, revisions may
be necessary after the initial approval of deliverables. Common reasons for revisions after initial approval
include:

= Comments or concerns brought up during the Field Inspection Review Meeting
= Revisions by other disciplines

= Private development within the project} area

= Hrailroad-drainageConstructability concerns

= Utility conflicts

= The addition of noise walls

The Hydraulic Design Engineer coordinates with the Project Manager and other disciplines, as needed, to
identify and incorporate any necessary revisions. When revisions are necessary, the Hydraulic Design

Engineer:

=  Follows the guidance given elsewhere for the specific deliverable to complete the revision.

= Coordinate the QC review following the NCDOT Quality Management Program: Quality Control and
Quality Assurance procedures and the respective QC Checklist before upload and distribution.

= Submits the revised deliverable to the appropriate reviewers for QA audit, as provided elsewhere
for the deliverable being revised.

= Revises and resubmits the deliverable to address comments received from the QA Reviewer(s).

+  Revised submittals are regquired-fortheprojectto include a list of all revisions made, an updated
copy of the deliverable along with all supporting documentation and calculations necessary to
review and approve the revisions.

+ _The Hydraulics Reviewer notifies the Project Manager (for information) and the Roadway Design
Lead (for action) when the revisions have been approved and may be incorporated into the
current roadway plans.

2HY2 Complete Drainage Design for Field Inspection 12
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Upon final approval, the Hydraulic Design Engineer submits a final record set of the updated deliverable,
computations, and supplemental data (including photos) for archiving. Where applicable, the final
deliverables are uploaded to the Preconstruction Site using ATLAS Workbench.

Provide Hydraulic Support
Throughout thls act|V|ty, the Hydraullc De5|gn Englneer prowdes d%anage—plahs—d%amage—emeu«laaens—

support to the prOJect team and other technlcal dlSCllenes/Unlts This communlcatlon and coordination
with-the-applicablerailroadsforapproval—help the project team to deliver a high-quality project while
minimizing scope changes and schedule delays. The Hydraulic Design Engineer should be proactive in
identifying drainage-related project concerns or opportunities for improvement as early as possible and
in communicating these to the project team for consideration. Providing hydraulic support may include:

2HY2 Complete Drainage Design for Field Inspection 13
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= Attending meetings and offering hydraulic expertise and recommendations related to the project
= Responding to drainage-related questions and concerns from others as they occur
= Coordinating with others to resolve issues that occur

2HY2 Complete Drainage Design 14
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3HY1 Complete Hydraulic BesigrPermitting Tasks and Finalize Plans

Overview

g A - . re-Complete all hydraulic
action items required to secure project permits and authorizations. This includes completing
environmental permit drawings—and, Federal Emergency Management Agency (FEMA) compliance
packages:, and railroad drainage packages when required. The Hydraulic Design Engineer responds to and
coordinates with others, as needed, to assist the responsible parties in obtaining any required permits
and authorizations.

The Hydraulic Design Engineer generally begins these tasks after the Right-of-Way Plan Set is complete
(see 2RD4 for related information) and significant design revisions that would affect these products are
not expected. When design revisions are anticipated, the Hydraulic Design Engineer should closely
coordinate with the Project Manager and other disciplines to determine when permitting tasks should be
completed to minimize the need for re-work after initial completion and minimize schedule delays. The
Hydraulic Design Engineer generally aims to complete these tasks prior to the 15-month Let Review
Meeting or earlier, if requested by another technical Unit/discipline and the Project Manager. Coordinate
with others, as needed, to complete design revisions and prepare Final Plans.

References

Guidelines for Drainage Studies and Hydraulic Design

Hydraulics Unit Web Page Content and Guidance Documents
Post-Construction Stormwater Program

Post-Construction Stormwater Controls for Roadway and Non-Roadway Projects

Stormwater Best Management Practices Toolbox

BMP Decision Support Matrix

Highway Floodplain Program

Guidance for Concurrence Point 4C Meetings and Plans

NCDOT Quality Management Program: Quality Control and Quality Assurance
B_

Guidgnce forConcurrence Point 4C Meetings-and-PlansMerger Process

O Risk Management Guide V2

O

Oooooboooao

O

Deliverables

Responsible Party
Deliverable Task Activity Leader

Hydraulic Design Additional Support
Engineer
X

FinalRailroad Drainage Besign""° = Complete FinetRailroad Drainage Design
Submittals Packages (if applicable for the project)
FEMA/NFIP Compliance Packages = Prepare and Submit FEMA Compliance X H‘Eg;s;g;fa?nmt
AQ
(SFC/CLOMR) Packages iS——
| Hydraulic Summary Sheet(s) @ = Complete Final Drainage Summary Sheet(s) X
3HY1 Complete Hydraulic Design 15
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ResponSIbIe Party

Deliverable Actnvnty Leader

Hydraulic Design Additional Support
Engineer

Stormwater Management Plan # @ =  Finalize Stormwater Management Plan X

Complete Stormwater Control Measures
Summary Sheet

= Complete/Submit Environmental Permit

i i oy A @
Environmental Permit Drawings e X
Merger CP4C Meeting Package and =  Conduct Merger CP4C Meeting (if applicable X Project Manager
Minutes 2 for the project) (as applicable)

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
@ Indicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete Firat-Drainage Design Revisions (as needed)

CoordinateDesign revisions after the right-of-way date should be minimized as much as possible. Design
revisions may be required for many reasons such as new development within the project area, property
owner concerns that come up during right-of-way acquisition, conflicts with other disciplines’ designs,
and constructability issues. Design revisions after the right-of-way date have greater potential to
adversely impact the scope, schedule, and budget and should be closely coordinated with the Project
Manager and other disciplines involved to ensure they are necessary and to make sure all applicable
products are updated accordingly. The Hydraulic Design Engineer must make sure to review and revise
permitting, compliance, and authorization packages when they are impacted by any design revisions.

When drainage revisions are necessary, the Hydraulic Design Engineer:

= Follows the guidance given elsewhere for the specific deliverable being revised to complete the
revision.

=  Coordinates the QC review following the NCDOT Quality Management Program: Quality Control and
Qua/lty Assurance procedures and the respective QC Checklist before upIoad and distribution.

= Submits the reV|sed deliverable to the appropriate reviewers for QA audit, as prowded eIsewhere

for the deliverable being revised.
= Revises and resubmits the deliverable to address comments received from the QA Reviewer(s).
+ Revised submittals are to include a list of all revisions made, an updated setcopy of Redlne
Drainage—Plansthe deliverable along with all supporting documentation and calculations
necessary to review and approve the drainrage-revisions.

3HY1 Complete Hydraulic Design 16
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+  The Hydraulics Reviewer notifies the Project Manager (for information) and the Roadway Design
Lead (for action) when the revisions have been approved and may be incorporated into the

current roadway plans-uhderthis-stage.

Upon final approval, the Hydraulic Design Engineer submits a final record set of the updated Redline
Drainage-Plansdeliverable, computations, and supplemental data (including photos) for archiving. Where
applicable, the final deliverables are uploaded to the Preconstruction Site using ATLAS Workbench.

= Revise permit drawings, FEMA compliance packages, and/or Railroad Drainage Submittal Packages
if needed due to the drainage revision.

Complete Railroad Drainage Design Packages (if applicable for the project)

If railroad drainage submittals are required for the project, the Hydraulic Design Engineer provides
drainage plans, drainage calculations, and other drainage information requested by the Structures Lead
or Project Manager, as needed for coordination with the applicable railroads for approval.

= This information is supplied when no further revisions are expected that would affect the railroad.

Limited exceptions to this may occur but require close coordination with the Project Manager,

Structures Management Unit, and others as needed, to avoid or minimize impacts to the project

schedule.

= The Hydraulic Design Engineer:

+ _Submits the Railroad Drainage Design Package along with all supporting documentation and
calculations to the Project Manager (for information) and the Hydraulics Reviewer (for action)
to complete a review.

+ _Revises and resubmits the Redline Drainage Plans to address comments received from the
Hydraulics Reviewer.

Upon approval of the Railroad Drainage Design Package, the Hydraulics Reviewer notifies the Project
Manager (for information) and the Structures Design Lead (for action).

Prepare and Submit FEMA Compliance Packages

To complete this task, the Hydraulic Design Engineer:

=  Prepares any FEMA/NFIP compliance packages needed for the project following the procedures for
the type of State Floodplain compliance required.

+ Additional information on this process is included on the Hydraulics Unit’s Highway Floodplain
Program website and in Chapter 15 of the Guidelines for Drainage Studies and Hydraulic
Design.

= Revises and resubmits documents to address comments from FEMA and/or FMP.

+ The Hydraulics Unit (Floodplain Management) uploads approval letters to the project
SharePoint site and notifies the Roadway Design Lead, Hydraulics Reviewer, and Project
Manager when approval is received.

= Informs the Project Manager and other disciplines, as needed, of plan changes and commitments
resulting from FEMA and/or FMP review.

3HY1 Complete Hydraulic Design 17
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Complete Final Drainage Summary Sheet(s)
The Drainage Summary Sheets are completed after the Field Inspection Review Meeting isand after any
revisions that come out of that meeting are complete-and-+ay—+reguire. Once completed, the Drainage

Summary Sheet requires ongoing mcorporatlon of any dralnage rewsmns—éue—te—ﬁe\ld—ms-peehen

: A ; -. These summary sheets
are used for cost estlmates prior to Let and prowde apprOX|mate drainage structure elevations, types, and
pipe sizes, which facilitate quantity take-effs—and-alew-other-desigh—units—to-coordinate—andreselve
possible—conflicts:-offs and may help identify conflicts with other disciplines such as utilities if those
conflicts were not identified during earlier stages.

To complete this task, the Hydraulic Design Engineer is to:

=  Complete the Drainage Summary Sheets according to the guidance entitled Completing 3D Series
Hydraulic Summary Plan Sheets, (Section 5.5 of the Guidelines for Drainage Studies and Hydraulic
Design) and provide them to the Roadway Design Lead for incorporating into the current roadway
design plans/Right-of-Way Plan Set.

= Coordinate the QC review following the NCDOT Quality Management Program: Quality Control and
Quality Assurance procedures and the respective QC Checklist before upload and distribution.

= Revise and resubmit the Drainage Summary Sheets to the Roadway Design Lead and other affected
disciplines/Units as directed by the Hydraulics Reviewer to complete a review and QA audit.

Complete Stormwater Control Measure Summary Sheet

The stormwater control measure (SCM) Summary Sheet is auto-populated based on content entered in
the Stormwater Management Plan. The purpose of the SCM Summary Sheet is to provide Roadside
Environmental Field Operations Engineers a means to verify that the SCM was constructed and then enter
the SCM into NCDOT’s Stormwater Control Management System for subsequent inspection and
maintenance as required in the Department’s statewide NPDES stormwater permit (NCS000250).

The Hydraulic Design Engineer submits the SCM Summary Sheet concurrent with the Drainage Summary
Sheet(s). The guidance document entitled Completing 3D Series Hydraulic Summary Plan Sheets provides
additional information for preparing and submitting the SCM Summary Sheet.

Provide Any Required Hydraulics Special Details or Project Provisions

When Hydraulic Special Provisions or Drainage Special Details are required, the Hydraulic Design Engineer
provides those to the Roadway Design Lead for incorporation into the PS&E Plans and Submittal. The
Hydraulic Design Engineer:

= Coordinates with the Project Manager and Hydraulic QA Reviewer to determine if NCDOT has the
required provision or detail needed.

= When the required provision or detail is not available from NCDOT, prepares the provision or detail.
When a required drainage provision or drainage detail involves multiple disciplines, the Hydraulic
Design Engineer coordinates with the appropriate discipline design engineer to produce the final

product.
= Submits a copy of the sealed detail or special provision to the Hydraulics QA Reviewer

3HY1 Complete Hydraulic Design 18
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= Upon approval from the Hydraulics QA Reviewer, provides a sealed copy of the special detail or
special provision to the Roadway Design Lead.

Finalize Stormwater Management Plan

In activity 2HY1, the Hydraulic Design Engineer prepared a preliminary Stormwater Management Plan
(pSMP) that established the stormwater treatment goals for the project using the NC-SELDM Catalog
application and if necessary, the BMP Decision Support Matrix. In this activity (3HY1), the Hydraulic Design
Engineer finalizes the SMP to document stormwater management decisions and whether the treatment
goals were able to be achieved. For those situations where pSMP treatment goals could not be attained
due to various constraints, the finalized SMP describes such constraints and the alternative management
decisions that were made. This description defines the maximum extent practical stormwater
management applied to the project in compliance with the NPDES permit Post-Construction Stormwater
Program (PCSP). The SMP also serves to document compliance with Rule 15A NCAC 04B .0109 and is
intended to ensure that stormwater discharges do not erode receiving channels.

The Hydraulic Design Engineer submits the finalized Stormwater Management Plan as compliance
documentation with the NPDES stormwater permit (NCS000250) and, when required, for review as part
of the Environmental Permit Drawing Package.

Complete/Submit Environmental Permit Drawing Package

The Hydraulic Design Engineer prepares the environmental permit drawing permit package used for the
environmental permit application(s) in accordance with Guidelines for Drainage Studies and Hydraulic
Design and the Guidance for Concurrence Point 4C Meetings and Plans document as follows:

= QObtain information needed from others.

+ The Structures Lead provides impact quantities for temporary and permanent bridge bents.

+ Coordination with the Structures Lead eserdinationand Division Construction Engineer may be
required to determine impacts due to temporary work pads, work bridges, causeways, etc. if
this information was not available earlier, such as during the Field Inspection Meeting.

+ The Hydraulic Design Engineer should ensure impacts shown on the Environmental Permit
Drawings are sufficient for the proposed erosion control as shown on the Erosion Control and
Sedimentation Plans.

+ Others are consulted depending on project specifics.
= Complete environmental permit drawings, including (as applicable to the project):

+  Wetland and surface water permit drawings

+  Buffer permit (NCDWR) drawings

+ Coastal Area Management Act (CAMA) (NC Division of Coastal Management) permit drawings

+ Federal Energy Regulatory Commission (FERC) permit drawings

= Coordinate the QC review following the NCDOT Quality Management Program: Quality Control and
Quality Assurance procedures and the respective QC Checklist before upload and distribution.

=  Submit the drawings with the Stormwater Management Plan to the Project Manager (for
information), the Hydraulics Reviewer to complete a review and QA audit, the Roadway Design

Lead, and Environmental Analysis Unit or NEPA/SEPA Lead (for action).

=  Revise and resubmit (as needed) to address comments received.

3HY1 Complete Hydraulic Design 19
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= Conduct the Merger CP4C meeting (if required for the project; see Conduct Merger CPAC Meeting
section below), incorporate any changes agreed to during the Merger CP4C meeting, and then
‘ resubmit the package to the Hydraulics Reviewer.
= Revise and resubmit (as needed) to address comments received.
=  Provide CADD files of the impacts.
+  The Utilities Coordinator uses these CADD files to complete their own permit drawings showing
additional utility impacts.
‘ + The Roadside Environmental Engineer uses these files to determine-ifadditionalverify impacts
need-te-be-neluded-teshown account for erosion control measures, notifying the Hydraulic
Design Engineer and Hydraulics Reviewer if additional impacts are needed.
*+ The Roadway Design Lead uses these files for a consistency review with the current roadway
design plans.
=  Assist the Environmental Analysis Unit (Environmental Coordination and Permitting), as needed, for
them to complete the environmental permit applications or respond to permitting agencies’
questions or concerns until necessary permits are secured.
= Ensure all avoidance and minimization measures have been documented appropriately.

Chapter 14 in the Guidelines for Drainage Studies and Hydraulic Design provides additional information
on how to prepare these drawings.

Conduct Merger CP4C Meeting (if applicable for the project)

If the project is following the Merger Process (see 2EP1 for related information), the Merger CP4C meeting
is held after the Merger CP4B meeting to present the appreved-RedlineDrairage-Plansfinal drainage
design and Environmental Permit Drawing Package to the agencies and allow for discussion of the
environmental impacts. Other items that may be discussed are avoidance and minimization measures and
changes from what was presented during the Merger CP4B meeting. The Merger CP4C meeting is held
after approval of the Redline Drainage Plans, the combined field inspection, and submittal of the
Environmental Permit Drawing Package.

The Hydraulic Design Engineer is to:

= Notify the Hydraulics Reviewer of the preferred date and amount of time needed for the Merger
CP4C meeting a minimum of two months prior to the preferred date for central managed projects.
+ The Hydraulics Reviewer coordinates with the Environmental Policy Unit to schedule the
meeting and notify attendees.
+  For non-central managed projects, follow the direction of the Project Manager for scheduling
the meeting and inviting attendees.
= Prepare and submit Merger CP4C Environmental Permit Drawing Package to the Hydraulics
Reviewer, Project Manager, and Environmental Analysis Unit or NEPA/SEPA Lead for central
managed projects or as directed by the Project Manager/Division Environmental Officer for non-
central managed projects.
*+ The CP4C package should be submitted for review at least seven weeks prior to the scheduled
Merger CP4C meeting to allow adequate time for review and revisions, if necessary.
+ The plans are to be developed in accordance with the Guidance for Concurrence Point 4C
Meetings and Plans.

3HY1 Complete Hydraulic Design 20
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+ Review comments are returned to the Hydraulic Design Engineer.
= Revise and resubmit the Merger CP4C Environmental Permit Drawing Package as needed for

approval.
+ Upon approval, the Hydraulic Reviewer provides the final Merger CP4C Environmental Permit

Drawing Package to the Environmental Policy Unit to distribute to merger team members.
+ Plans are to be posted at least two weeks prior to the meeting date.
= Conduct the Merger CP4C meeting in accordance with the Merger CP4C Meeting Guidance.
=  Prepare meeting minutes in accordance with the Guidance for Concurrence Point 4C Meetings and
Plans to document discussion and decisions made during the meeting.

3HY1 Complete Hydraulic Design 21
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4HY1 Complete-Any-OpenProvide Hydraulic FasksSupport

Throughout this activity, the Hydraulic Design Engineer provides support to the project team and other
technical disciplines/Units. This communication and coordination help the project team to deliver a high
-quality project while minimizing delays to the schedule, scope changes, and schedule delays. The
Hydraulic Besignrer—is—teDesign Engineer should be proactive in identifying drainage-related project
concerns or opportunities forimprovement as early as possible and in communicating these to the project
team for consideration. Providing hydraulic support may include:

= Attending meetings and offering hydraulic expertise and recommendations related to the project.
= Responding to drainage-related questions and concerns from others as they occur.
=  Coordinating with others to resolve issues as they arise.

3HY1 Complete Hydraulic Permitting Tasks and Finalize Plans 22
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AHY1 Hydraulic Let Preparation
Attend the Desigh Complete Review Meeting and provide support and assistance, as needed, in the
preparation of the PS&E package and the final Let Plans.

In Stage 3, the Hydraulic Design Engineer prepared various permitting and compliance packages. If final
permits and authorizations for the project were not received during Stage 3, complete any outstanding
tasks from-the previous-stages,-including revisions-to-drainageand coordinate with other disciplines as
necessary to secure the required permits and authorizations. Address any drainage related comments
from plan checking and reviews and seal the applicable sheets of the final plans.

References

O Guidelines for Drainage Studies and Hydraulic Design
O Hydraulics Unit Web Page Content and Guidance Documents
O Post-Construction Stormwater Program
O Post-Construction Stormwater Controls for Roadway and Non-Roadway Projects
Stormwater Best Management Practices Toolbox
BMP Decision Support Matrix
NCDOT’s Compliance Documentation Workflow for Rule 15A NCSAC 04B .0109
Highway Floodplain Program
NCDOT Quality Management Program: Quality Control and Quality Assurance

Risk Management Guide V2majorstructurereports;

Review Plan in Hand Plan Set and Attend Design Complete Review Meeting

The Hydraulic Design Engineer reviews the Design Complete Review Plan Set prior to the Design Complete
Review Meeting. The Hydraulic Design Engineer verifies the drainage design shown matches the final
approved drainage design and reviews for any drafting errors or potential conflicts with the drainage

design.

[ Iy i

The Hydraulic Design Engineer attends and participates in the Desigh Complete Review Meeting. This
allows project team to voice concerns and potential issues to be addressed before the project proceeds,
leading to fewer change orders during construction. This task includes:

= Responding to questions or concerns relating to the drainage design.
= |nitiating discussion regarding drainage items that may need attention or coordination.
= Participating in traffic control and phasing discussions as each relates to the drainage design.

Provide Hydraulic Support

While the Hydraulic Design Engineer’s goal is that all hydraulic design and permitting deliverables are
complete prior to Stage 4, some action items from Stage 3 may continue into Stage 4. For example, FEMA
compliance packages may have been submitted during Stage 3, but final SFC approval may not have been

received before the end of Stage 3. While environmental permit drawings,—FEMA-packages,—Hydraulic
v e i o i

deliverables—with-their were completed by the Hydraulic Design Engineer during Stage 3, additional
coordination with the Environmental Analysis Group may be required during Stage 4 to secure final permit

approval.
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Questions and comments may arise during the preparation of the PS&E package or during plan checking.
The Hydraulic Design Engineer is to address any drainage questions and comments in a timely and
appropriate @€-cheekli —ensUrir i A » i

plar-manner to avoid schedule delays.

Revisions during this stage should be minimized as revisions may create delays to the project schedule.

Closely coordinate any revisions and-secure-thepermits:

naae

stored-inthe-apprepriatetocation—with the Project Manager to minimize schedule delays. If revisions are
necessary, the Drainage Design Engineer reviews all previously completed permitting and compliance
deliverables from Stage 3 and revises those items as needed, in addition to revising the drainage plans
(see 3HY1 for related information regarding revisions).
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5HY1 Hydraulic Construction Support

Overview
Provide timely reviews and technical expertise throughout the project’s construction phase as needed.
The importance of this phase is to provide technical support to the resident engineer’s office.

References

O Guidelines for Drainage Studies and Hydraulic Design

Hydraulics Unit Web Page content and quidance documents

Field Guide For Post-Construction Stormwater BMPs

Post-Construction Stormwater Program

Post-Construction Stormwater Controls for Roadway and Non-Roadway Projects
Stormwater Best Management Practices Toolbox

Highway Floodplain Program

CLEAR Program

Oooooooao

Deliverables

Responsnble Party

Actlwty Leader
Hydraulic Design
Englneer

Construction Support Documentation * = Complete-Hydraulic Construction Support {tasksvar) X
A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Deliverable

Drainage Investigation Documentation # = Complete Drainage Investigation

Complete Drainage Investigation

Upon request from Division staff, the Hydraulics Unit investigates and reviews drainage-related issues.
The Hydraulic Design Engineer is to complete a drainage review, report findings, determine the
Department’s responsibility in resolving the issue, and provide recommendations-if-warranted.

= Review may include a site investigation, compiling data including mapping, topography, and
historical plans, the analysis of pre and post conditions, development of calculations, and analysis.

= For central-managed projects, submit findings and recommendations to the Hydraulics Unit for
review and delivery to Division staff. For Division-managed projects, submit findings and
recommendations as directed by Division staff.

Hydraulic Construction Support
Upon request from Division staff or the Hydraulics Unit, the Hydraulic Design Engineer provides the
following support during the Construction Phase:

= Provides technical expertise and answers questions on the project’s hydraulic design including post-
construction stormwater BMPs.
= Responds to requests for information (RFI) from the Contractor on behalf of the Division office.
‘ = Completes the drainage design component of aany construction rewvisienrevisions in accordance
with 5CS1 and hydraulic references noted above.
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+ _If construction revisions change the permitted environmental impacts, the Hydraulic Design
Engineer coordinates the changes with the Division Environmental Officer.

+ If construction revisions change floodplain impacts as approved in any State Floodplain
Compliance authorizations, the Hydraulic Design Engineer coordinates with the Hydraulics QA
Reviewer and the NCDOT Highway Floodplain Engineer to ensure the Department remains in
compliance with NFIP floodplain requirements.

= Reviews shop drawings for stormwater control measure devices as needed.

Throughout the hydraulic construction support process, the Hydraulic Design Engineer may provide best
practices or lessons learned to the CLEAR Program as needed- (see related VM activities for related

information).
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5HY2 Review As-Builts

Overview

Provide timely reviews and technical certification of As-Built plans for structures located in FEMA
regulated areas- (including appropriate coordination with Locations and Survey and the construction
revision process per 5LS2 and 5CS1).

References

O Hydraulics Unit Web Page Content and Guidance Documents
O Highway Floodplain Program
O Construction Manual — Records & Reports: FEMA Certification

Deliverables

ResponSIbIe Party

Acthlty Leader

Highway Floodplain Program

Deliverable

As-Built Certification Package to NCFMP* = Submit Final Certified As-Built Package to NCFMP

=  Process LOMR Application to FEMA and Obtain Final

A
LOMR Approval LOMR Approval

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Receive FEMA As-built Structure Drawings

To complete this task, the Highway Floodplain Program Engineer ensures FEMA As-built Structure
Drawings have been provided by Division or Construction Unit staff in accordance with procedures
outlined in the NCDOT Construction Manual.

Review FEMA As-Built Structure Drawings
To complete this task, the Highway Floodplain Program Engineer is to follow the process outlined on the
Highway Floodplain Program site.

Submit Final Certified As-Built Package to NCFMP
To complete this task, the Highway Floodplain Program Engineer-iste:

= ReviewReviews the applicable as-built documents in accordance with As-Built Certification Review
Form per Highway Floodplain Program.
= AddressAddresses any follow-up issues, as applicable.

Process LOMR Application to FEMA and Obtain Final Approval
To complete this task, the Highway Floodplain Program Engineer is to follow the LOMR application and
approval process as set forth in FEMA NFIP regulations, as applicable.
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1LS1 Provide Photogrammetric Control and Initiate Surveys

Overview

Provide photogrammetric control in support of the Photogrammetry Unit, preliminary utility mapping in
support of long-range transportation planning, and initiate base mapping surveys once project mapping
limits have been completed and reviewed.

Note: Actions during the Project Initiation Stage may be led and completed by staff from several
different NCDOT groups. Any person who has overall responsibility for a project during this Stage is
referred to as the “Project Lead.” This lead could be the Feasibility Studies Engineer, the Corridor
Development Engineer, the Division Planning Engineer, or someone in a similar role as tasked by a state

or local agency.
References
O Location & Surveys Connect Site
O Location & Surveys GPS Guidelines
O Location & Surveys Coordinate Systems
O Location & Surveys CADD Mapping Standards
O Location & Surveys Baseline Guidelines
O Location & Surveys Traffic Signing Diagrams
O Location & Surveys SUE Guidelines
O Location & Surveys Procedure Memos
O Location & Surveys File Naming Convention
O Location & Surveys Project Review Checklist
O NCDOT Quality Management Program: Quality Control and Quality Assurance
Deliverables
Deliverable Task w "
Photogrammetric Control for Complete Photogrammetric Control for = Photogrammetry Unit
Preliminary/Planning Mapping Preliminary/Planning Mapping (NC Grid Locating Engineer . 2 X v . .
(NC Grid Datum) @ Datum) = Assigned Engineering Firm
SUE Level D Mapping @ = Complete SUE Level D Locating Engineer * Feasibility Studies Unit

= Assigned Engineering Firm

j i = Feasibility Studies Unit
P'erjform Independent Review of Mapping Locating Engineer easibility u. ies I‘TI
Limits Polygon = Roadway Design Engineer

= Photogrammetry Unit

‘ = L&S Regional Engineer

Final Mapping Limits Polygon A-2

| Photogrammetric Control for . ) = L&S Regional Engineer
X X = Complete Photogrammetric Control for Final . . .
Final Survey Mapping (Local ; Locating Engineer = Photogrammetry Unit
a Survey Mapping (Local Datum) Rk . . .
Datum) = Assigned Engineering Firm
| Primary Survey Control Sheet = Complete Primary Survey Control-{c-Series) Locating Engineer = Assigned Engineering Firm

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality
Control and Quality Assurance.

1LS1 Provide Photogrammetric Control and Initiate Surveys 1
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Complete Photogrammetric Control for Preliminary/Planning Mapping (NC Grid

Datum)

Photogrammetric control is critical to orient aerial photography onto the North Carolina State Plane

Coordinate System. To complete this task, the Location & Survey-DivisionTearmteadSurveys Locating
Engineer is to:

= Confirm-thatContact all property owners where aerial targets are placed, or those properties
crossed to place an aerial target-were-centacted-. Contacts are to be made by the appropriate
approved letter,phoneorinpersonandisto-be-documented.
= Conform to Field Procedures in the Location & Surveys GPS Guidelines, complete panel control
target surveys where panel targets are placed according to a panel plan provided by the
Photogrammetry Unit (see 1PH2 for related information).
=  Process and develop panel control in accordance with Office Procedures from the Location &
Surveys GPS Guidelines.
=  Provide panel control to the Photogrammetry Unit, considering:
+ Panel control text file (Grid Datum) for the Photogrammetry Unit to orient aerial photography.
* Include northing, easting, and elevation projected onto the North Carolina State Plane
Coordinate System.
=  Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

Complete SUE Level D
Being that SUE Level D mapping may be useful for long-range planning and early design development,

‘ the Location & Survey-Division-TFeam-teadSurveys Locating Engineer is to:

= Research and/or obtain existing utility records by contacting and coordinating with project utility
owners in accordance with the Location & Surveys SUE Guidelines.

= Develop and provide a SUE Level D CADD file (NC Grid Datum) that maps existing utility records
using the latest approved NCDOT MicroStation version.

=  Provide the SUE Level D CADD file to Feasibility Studies Unit (see 1FS31FS2 for related
information).

* Note: Ensure this deliverable conforms to the NCDOT CADD Mapping Standards, Procedure
Memo PROC 2018-6, and Location & Surveys File Naming Convention.

= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

Perform Independent Review of Mapping Limits Polygon

The mapping limits polygon defines the boundary for mapping and surveys that are needed for project
‘ development. To complete this task, the Location & Survey-DivisienFeam-teadSurveys Locating

Engineer is to:

1LS1 Provide Photogrammetric Control and Initiate Surveys 2
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Back to PDN Overview

= Review and evaluate mapping limits to confirm they are adequate for the proposed design and
analysis, but not excessive to overburden resources. Further coordination with the
Photogrammetry Unit and the Project Lead may be needed for this task (see 2FS31FS2, 1RD1 and
1PH2 for related information).
= Revise and provide a mapping limits polygon that involves:
*  Map final mapping limits using the latest approved NCDOT MicroStation version.
+  Provide final mapping limits CADD file to the Photogrammetry Unit and/or Project Lead.
= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

Complete Photogrammetric Control for Preliminary/Planning Mapping (Local

Datum)

With photogrammetric control being critical to orient aerial photography onto a localized North Carolina
| State Plane Coordinate System, the Location & Survey-DivisionFearm-LeadSurveys Locating Engineer is
to:

= Develop a local project control network by using the current National Spatial Reference System
(NSRS) projected onto the North Carolina State Plane Coordinate System. This process is to
conform to the Location & Surveys GPS Guidelines and Location & Surveys Coordinate Systems.
= Confirm-thatContact all property owners where aerial targets are placed, or those properties
crossed to place an aerial target were contacted. Contacts are to be made by letter, phone, orin
person and is to be documented.
= Conform to Field Procedures, 6B.3-3 in the Location & Surveys GPS Guidelines, perform panel
control target surveys where panel targets are placed according to a panel plan provided by the
Photogrammetry Unit (See 1PH2 for related information).
=  Process and develop panel control in accordance with Office Procedures, 6B.3-4 from the
Location & Surveys GPS Guidelines.
= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.
= Provide panel control to the Photogrammetry Unit, considering:
*  Panel control text file (Local Datum) to the Photogrammetry Unit to orient aerial photography.
+ Include both Grid/Local northing, easting, and elevation projected onto the North Carolina
State Plane Coordinate System.

| Complete Primary Survey Control {-Series)

The project’s primary control is the critical foundation for establishing the localized horizontal and
vertical datum to be utilized for all subsequent surveys. The Location & Surveys DivisionTeam
teadLlocating Engineer is to:

= Establish a local project control network by creating horizontal and vertical survey control
monuments using the current National Spatial Reference System (NSRS) projected onto the North

1LS1 Provide Photogrammetric Control and Initiate Surveys 3
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Carolina State Plane Coordinate System. This process is to conform to the Location & Surveys GPS
Guidelines and Location & Surveys Coordinate Systems.

= Develop Primary Survey Control Sheet(s) {E-Series}-usingsing the latest approved NCDOT MicroStation
version and NCDOT CADD Mapping Standards. Complete in conformance with the Location & Surveys
Baseline Guidelines, Location & Surveys Procedure Memos, and Location & Surveys Connect Site.

= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

While these tasks and the related deliverables may be completed during Stage 1, task completion may
also extend into Stage 2. Complete Final Surveys (2LS1) provides additional details on each task and
how to complete the related deliverables.

1LS1 Provide Photogrammetric Control and Initiate Surveys 4
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21S1 Complete Final Surveys

Overview

| Provide complete surveys and mapping, including wetlands, jurisdictional streams-and-buffers, for the
project’s survey mapping limits in support of the design, right-of-way acquisition, and construction
phases.

References

Location & Surveys DTM Manual

Mobile and Terrestrial LIDAR Guidelines
Location & Surveys GPS Guidelines

Location & Surveys Coordinate Systems
Location & Surveys CADD Mapping Standards
Location & Surveys Hydro Manual

Location & Surveys Baseline Guidelines
Location & Surveys Traffic Signing Diagrams
Location & Surveys SUE Guidelines

Location & Surveys Procedure Memos
Location & Surveys Connect Site

Location & Surveys Project Review Checklist
NCDOT Wetland Mapping Guidelines
Location & Surveys File Naming Convention
NCDOT Quality Management Program: Quality Control and Quality Assurance

0o oooooooaod

Deliverables

Responsible Party
Deliverable Task e "
Activity Leader Additional Support

| = L&S Regional Engineer
= Assigned Engineering Firm

Final Surveys ¢ = Complete Field Surveys and Project Mapping Locating Engineer > o

= Other Technical Disciplines
or Unit Leads

- isdicti = Environmental Engineer

Surveyed Wetlands A @ Cf:mplete Wetland/lurls.d/ct/onal Stream/Buffer o e . ; g :
Field Surveys and Mapping = Assigned Engineering Firm
2E22rt]sd§ 7S Gl Complete Secondary Survey Control (C-Series) Locating Engineer = Assigned Engineering Firm
Parcel Polygon File @ = Complete Parcel Polygon Mapping Locating Engineer = Assigned Engineering Firm
AEL SRS L B a3 (infi Complete Survey Limits Polygon Locating Engineer = Assigned Engineering Firm

Polygon @
A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
QIndicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete Field Surveys and Project Mapping

With accurate field surveys and mapping being the critical foundation for all subsequent design, right-of-

way acquisition, and construction phases for a project, the Location & Survey-BivisionTFeam-LeadSurveys
Locating Engineer is to:

2LS1 Complete Final Surveys 5
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= Confirm that all property owners impacted by the mapping limits and those properties accessed
to perform required surveys were contacted. Contacts are to be made by letterpheneorin
person-ahd-is-to-be-documentedthe appropriate approved letter.
= Establish the project’s primary control (Azimuth Pairs), secondary control (Baseline), and
benchmarks (Vertical) in accordance with the Location & Surveys GPS Guidelines, Location &
Surveys Baseline Guidelines, and Location & Surveys Coordinate Systems.
=  Obtain planimetric mapping and ground elevation data included in the project’s survey mapping
limits (See 1PH2 for related information).
= Conform to the NCDOT CADD Mapping Standards, complete planimetric classification that
includes field classifying and labeling existing planimetric features referenced in the Final Survey
CADD File and map per the latest approved NCDOT MicroStation version.
=  Perform and/erebtain-pavement and ground DTMs and/or coordinate with the Terrestrial Scan
LiIDAR Group (TSLG) in accordance with the Location & Surveys DTM Manual and Mobile and
Terrestrial LIDAR Guidelines. This includes developing the Final Terrain Model CADD file using the
latest approved NCDOT MicroStation version and NCDOT CADD Mapping Standards.
| = Perform hydrographic surveys and/or coordinate with the Hydrographic Sonar Group (HSG) in
accordance with the Location & Surveys DTM Manual and Location & Surveys Hydro Manual to
obtain hydrographic features and are referenced in the Final Survey CADD file using the latest
approved NCDOT MicroStation version and NCDOT CADD Mapping Standards.
= Perform Sanitary Sewer and Storm Utility surveys in accordance with the Location & Surveys DTM
Manual and Location & Surveys Hydro Manual to obtain sanitary sewer and storm sewer features
and are referenced in the Final Survey CADD file using the latest approved NCDOT MicroStation
version and NCDOT CADD Mapping Standards.
= |n accordance with the Location & Surveys SUE Guidelines, perform subsurface utility surveys (per
scope) by:
+  Obtaining subsurface utility data and referencing in the Final Survey CADD file using the latest
approved NCDOT MicroStation version and NCDOT CADD Mapping Standards.
*  Providing the subsurface utility CADD file using the latest approved NCDOT MicroStation
version and NCDOT CADD Mapping Standards to obtain linear footage.
= Perform Septic System surveys in accordance with the Location & Surveys Procedure Memo
(Septic System Mapping In Development) to obtain septic system features (See 2RD1 and 2RW1
for related information) and are referenced in the Final Survey CADD file using the latest
approved NCDOT MicroStation version and NCDOT CADD Mapping Standards.
= Develop property mapping by performing courthouse research, reconning and locating
monumentation, requesting the Right-of-Way Abstract (See 2RW1 for related information), and
investigating as-builts and maps according to records and monumentation. Reference in the Final
Survey CADD file using the latest approved NCDOT MicroStation version and NCDOT CADD
Mapping Standards.
= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.
= Notify the project team, including the Project Manager, that all MicroStation base mapping files
and deliverables have been completed (See 2RD1 for related information).

2LS1 Complete Final Surveys 6
Last Modified: January 2024



Initiation
Final Plans
PS&E/letting
Post-Letting/
Construction

T wn
S §
C Q.
23
2 Q
S x

Back to PDN Overview

Complete Wetland/Jurisdictional Stream/Buffer Field Surveys and Mapping

Required Wetland/Jurisdictional Stream/Buffer Field Surveys and Mapping are critical for obtaining

necessary agency permitting. For this task, the Location & Survey-Division-Feam-teadSurveys Locating
Engineer is to:

= Complete the wetland/jurisdictional stream/buffer surveys in accordance with the NCDOT
Wetland Mapping Guidelines (Wetland Procedures In Development). This work includes:

+ Field locations to create a surveyed WEX or WET CADD file using the latest approved NCDOT
MicroStation version and NCDOT CADD Mapping Standards.

+ Field locations to create a surveyed jurisdictional streams-and-buffersreferencedintheFinal
Survey CADD file using the latest approved NCDOT MicroStation version and NCDOT CADD
Mapping Standards.

= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.
= Notify the project team, including the Project Manager, that all wetland/jurisdictional
| stream/buffer mapping files and deliverables have been completed (see 2EN1 for related
information).

| Complete Secondary Survey Control Sheets (C-Series)
The project’s Secondary Survey Control Sheets are a critical part in documenting the localized horizontal
and vertical datum to be utilized for all subsequent surveys. The Location & Surveys BivisionTFeam
teadLlocating Engineer is to:

= Develop Primary and/or Secondary Survey Control Sheets (C-Series) by computing existing
alignments (ELN) and compiling both C-Series right-of-way sheets using the latest approved
NCDOT MicroStation version and NCDOT CADD Mapping Standards. Complete in conformance
with the Location & Surveys Baseline Guidelines, Location & Surveys Procedure Memos, and
Location & Surveys Connect Site.

= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

Complete Parcel Polygon Mapping

The Parcel Polygon Mapping CADD file defines the parcel’s property lines to be used during the right-of-
way acquisition stage (4LS1) and allows NCDOT to develop accurate metes and bounds descriptions.
The Location & Surveys DivisienTeam-teadLocating Engineer is to:

= Compile and prepare a GIS Centroid Property Data Layer utilizing the Statewide ArcGIS Centroid
Property Database in conformance with the Location & Surveys Procedure Memo (Parcel Polygon
Procedure In Development), and Location & Surveys Connect Site.

=  Compile and prepare a Parcel Polygon Mapping CADD file utilizing the property mapping in the
Final Survey CADD file using the latest approved NCDOT MicroStation version and NCDOT CADD
Mapping Standards. Complete in conformance with the Location & Surveys Procedure Memo
(Parcel Polygon Procedure In Development), and Location & Surveys Connect Site.

2LS1 Complete Final Surveys 7
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= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

Complete Survey Limits Polygon

The Survey Limits Polygon CADD file defines the boundary of final surveys to be used as a GIS database
layer historically documenting the project’s survey limits. To complete this task, the Location & Survey
BivisionFeam-teadSurveys Locating Engineer is to:

=  Map the final Survey Limits Polygon (ECTM Boundary or TIN Hull) mapping limits using the latest
approved NCDOT MicroStation version and NCDOT CADD Mapping Standards. Complete in
conformance with the Location & Surveys Procedure Memo (Survey Limits Polygon In
Development), and Location & Surveys Connect Site.

=  Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

2LS1 Complete Final Surveys 8
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2LS2 Complete SUE Level A and ROW Advanced Acquisition Surveys

Overview
Complete SUE Level A investigations for utility conflict resolutions. Provide field delineation and
acquisition exhibits and/or descriptions in support of right-of-way (ROW) advanced acquisitions.

References

Location & Surveys GPS Guidelines

Location & Surveys Coordinate Systems

Location & Surveys CADD Mapping Standards
Location & Surveys Traffic Signing Diagrams
Location & Surveys SUE Guidelines

Location & Surveys Procedure Memos

Location & Surveys Connect Site

Location & Surveys Project Review Checklist
Location & Surveys File Naming Convention
Location & Surveys Unit Property Survey Manual
NCDOT Quality Management Program: Quality Control and Quality Assurance

0o0oooooooooao

Deliverables

Responsible Party
Deliverable Task w "
Activity Leader Additional Support

= Utility Engineer

SUE Level A @ = Complete SUE Level A and Revise Mapping Locating Engineer X i X .
= Assigned Engineering Firm
= DivisionL&S Regional
_— . _ Enei
ROW Ad:anced Acquisition Compl.ete ROW Advanced Acquisition Surveys and e Eeer ng‘meer
Surveys Mapping = Assigned ROW Agent

= Assigned Engineering Firm
Qndicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete SUE Level A and Revise Mapping
Accurate SUE Level A data is needed to minimize utility conflicts and avoid unnecessary costs and delays
when relocating utilities. For this task, the Location & Survey-DivisionTearm-teadSurveys Locating

Engineer is to:

= Perform/obtain surface utility Level A data and reference in the Final Survey CADD file using the
latest approved NCDOT MicroStation version and NCDOT CADD Mapping Standards (See 2UT1 for
related information).

= Compile and deliver the SUE Level A Certification Sheets in accordance with NCDOT Location &
Surveys Standard Procedures, Location & Surveys SUE Guidelines, Location & Surveys File Naming
Convention, Location & Surveys Procedure Memo PROC 2018-6, and Location & Surveys Baseline
Guidelines.

2LS2 Complete SUE Level A and ROW Advanced Acquisition Surveys 9
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=  Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

Complete ROW Advanced Acquisition Surveys and Mapping

Accurate advance acquisition exhibits and/or descriptions allow NCDOT to acquire property necessary

for timely project construction. To accomplish this, the Location & Survey-DivisionTFearm-tLeadSurveys
Locating Engineer is to:

= Collaborate with the Project Manager (for information) and BivisierAssigned Right-of-Way Agent
(for action) to identify and prioritize all Advance Acquisition Parcels (See 2RW1 for related
information).

= Verify with the BivisierAssigned Right-of-Way Agent that all affected property owners have been
contacted and Right-of-Entry has been granted.

= Complete field delineation of proposed right-of-way and easements across all affected project
parcels in accordance with the Location & Surveys Baseline Guidelines.

=  Compile and prepare an advance acquisition exhibit (PDF) and/or description (txt) using the latest
approved NCDOT MicroStation version and NCDOT CADD Mapping Standards. This exhibit and/or
description is to conform to the Location & Surveys Procedure Memo PROC 2018-6 and Location
& Surveys Unit Property Survey Manual.

=  Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

2LS2 Complete SUE Level A and ROW Advanced Acquisition Surveys 10
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3LS1 Complete Additional Surveys and Initiate ROW Acquisition Surveys

Overview

Provide additional surveys and base mapping for the project’s revised mapping limits in support of the
design, right-of-way acquisition and construction phases. Initiate right-of-way field delineation, metes
and bounds descriptions, and eminent domain exhibit maps in support of right-of-way acquisitions.

References

Location & Surveys DTM Manual

Location & Surveys GPS Guidelines

Location & Surveys Hydro Manual

Location & Surveys Coordinate Systems
Location & Surveys CADD Mapping Standards
Location & Surveys Baseline Guidelines
Location & Surveys Traffic Signing Diagrams
Location & Surveys SUE Guidelines

Location & Surveys Procedure Memos
Location & Surveys Project Review Checklist
Location & Surveys File Naming Convention
Mobile and Terrestrial LiDAR Guidelines
NCDOT Quality Management Program: Quality Control and Quality Assurance

0oooooooooooado

‘ Deliverables

Responsible Party
| Task
Activity Leader Additional Support

| = L&S Regional Engineer
= Assigned Engineering
Locating Engineer Firm

e = Complete Additional Field Surveys and

Revise Project Mappin
4 [t = Other Technical
Disciplines or Unit Leads
X . . . = Assigned Engi i
| Parcel Polygon File @ = Complete Updated Parcel Polygon Mapping Locating Engineer Fisr?;gne neineering
Final S Mapping Limits Pol . . . = Assigned Engi i
| Allga urvey Miapping Limits Folygon = Complete Updated Survey Limits Polygon Locating Engineer Fisr?;gne neineering

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
QIndicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete Additional Field Surveys and Revised Project Mapping

Building on the work done in 2LS1, 2LS2 and as needed for the project, the Location & Survey-Bivisien
FeamteadSurveys Locating Engineer is to:

= Collaborate with the Photogrammetry Unit for readily available mapping and/or additional flight
control to fly and compile planimetric mapping and ground elevation data- (See Proposed 3PH1
for related information).

= Coordinate with the appropriate disciplines/Units to confirm the Latest Survey CADD File(s).

3LS1 Complete Additional Surveys and Initiate ROW Acquisition Surveys 11
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https://connect.ncdot.gov/resources/Location/Pages/default.aspx
https://connect.ncdot.gov/resources/Location/Manual%20Documents/Location%20and%20Surveys%20Procedure%20Memos
https://connect.ncdot.gov/resources/Location/Manual%20Documents/NCDOT_LS_PRC_V18.09.11.xlsm
https://connect.ncdot.gov/resources/Location/Pages/default.aspx
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=  Confirm that all property owners impacted by the mapping limits and those properties accessed
to perform required additional surveys were contacted. Contacts are to be made by letter;
phoneorin-personand-is-to-be-doecumentedthe appropriate approved letter.
=  Establish additional secondary control (Baseline) and benchmarks (Vertical) in accordance with
the Location & Surveys GPS Guidelines, Location & Surveys Baseline Guidelines, and Location &
Surveys Coordinate Systems.
= Update Primary and/or Secondary Survey Control Sheets (C-Series) by computing existing
alignments (ELN) and compiling both C-Series right-of-way sheets using the latest approved
NCDOT MicroStation version and NCDOT CADD Mapping Standards. Complete in conformance
with the Location & Surveys Baseline Guidelines, Location & Surveys Procedure Memos, and
Location & Surveys Connect Site.
=  Conform to the NCDOT CADD Mapping Standards, complete planimetric classification that
includes field classifying and labeling existing planimetric features referenced in the Final Survey
CADD File and map per the latest approved NCDOT MicroStation version.
=  Perform and/erebtain-pavement and ground DTMs and/or coordinate with the Terrestrial Scan
LiIDAR Group (TSLG) in accordance with the Location & Surveys DTM Manual and Mobile and
Terrestrial LIDAR Guidelines. This includes developing the Final Terrain Model CADD file using the
latest approved NCDOT MicroStation version and NCDOT CADD Mapping Standards.
| = Perform hydrographic surveys and/or coordinate with the Hydrographic Sonar Group (HSG) in
accordance with the Location & Surveys DTM Manual and Location & Surveys Hydro Manual to
obtain hydrographic features and are referenced in the Final Survey CADD file using the latest
approved NCDOT MicroStation version and NCDOT CADD Mapping Standards.
= Perform Sanitary Sewer and Storm Utility surveys in accordance with the Location & Surveys DTM
Manual and Location & Surveys Hydro Manual to obtain sanitary sewer and storm sewer features
and are referenced in the Final Survey CADD file using the latest approved NCDOT MicroStation
version and NCDOT CADD Mapping Standards.
= |n accordance with the Location & Surveys SUE Guidelines, perform subsurface utility surveys (per
scope) by:
+  Obtaining subsurface utility data and referencing in the Final Survey CADD file using the latest
approved NCDOT MicroStation version and NCDOT CADD Mapping Standards.
Providing the subsurface utility CADD file using the latest approved NCDOT MicroStation
version and NCDOT CADD Mapping Standards to obtain linear footage.
= Perform Septic System surveys in accordance with the Location & Surveys Procedure Memo
(Septic System Mapping In Development) to obtain septic system features (See 2RD1 and 2RW1
for related information) and are referenced in the Final Survey CADD file using the latest
approved NCDOT MicroStation version and NCDOT CADD Mapping Standards.
= Develop property mapping by performing courthouse research, reconning and locating
monumentation, requesting the Right-of-Way Abstract (See 2RW1 for related information), and
investigating as-builts and maps according to records and monumentation. Reference in the Final
Survey CADD file using the latest approved NCDOT MicroStation version and NCDOT CADD
Mapping Standards.
=  Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

*
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= Notify the project team, including the Project Manager, that all MicroStation base mapping files
and deliverables have been updated to include the requested additional surveys (See 2RD2 and
3RD1 for related information).

Complete Updated Parcel Polygon Mapping

The Parcel Polygon Mapping CADD file defines the parcel’s property lines to be used during the right-of-
way acquisition stage (4LS1) and allows NCDOT to develop accurate metes and bounds descriptions.
The Location & Surveys Bivisien+Feam-teadLocating Engineer is to:

= Compileandprepare-aCompile and prepare an Updated GIS Centroid Property Data Layer utilizing
the Statewide ArcGIS Centroid Property Database in conformance with the Location & Surveys
Procedure Memo (Parcel Polygon Procedure In Development), and Location & Surveys Connect
Site.

= Compile and prepare an Updated Parcel Polygon Mapping CADD file utilizing the property
mapping in the Final Survey CADD file using the latest approved NCDOT MicroStation version and
NCDOT CADD Mapping Standards. Complete in conformance with the Location & Surveys
Procedure Memo (Parcel Polygon Mapping In Development), and Location & Surveys Connect Site.

= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

Complete Updated Survey Limits Polygon
The Updated Survey Limits Polygon CADD file defines the current boundary of final surveys to be used as
a GIS database layer historically documenting the project’s survey limits. To complete this task, the

Location & Survey-DivisionFeam-teadSurveys Locating Engineer is to:

=  Map the final Survey Limits Polygon (ECTM Boundary or TIN Hull) mapping limits using the latest
approved NCDOT MicroStation version and NCDOT CADD Mapping Standards. Complete in
conformance with the Location & Surveys Procedure Memo (Survey Limits Polygon Mapping In
Development), and Location & Surveys Connect Site.

= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

While these tasks and the related deliverables may be completed during Stage 3, task completion may
also extend into Stage 4. Complete ROW Acquisition Surveys (4LS1) provides additional details on
each task and how to complete the related deliverables.
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41LS1 Complete ROW Acquisition Surveys

Overview

Provide right-of-way field delineation, metes, and bounds descriptions, pelygersCADD Take Maps and
tables;, Plan Sheet Exhibits, eminent domain exhibit maps, special acquisition maps and the ROW Series
Plan Set in support of right-of-way acquisitions.

References

Location & Surveys Baseline Guidelines

Location & Surveys CADD Mapping Standards

Location & Surveys Unit Property Survey Manual

Location & Surveys Procedure Memos

Location & Surveys Project Review Checklist

Location & Surveys File Naming Convention

North Carolina General Statutes §136-19.4A

NCDOT Quality Management Program: Quality Control and Quality Assurance

Oooooboooano

Deliverables
Responsible Party
Deliverable Task
Additional Support

= DivisionL&S Regional
Engineer
= Assigned ROW Agent

= Assigned Engineering Firm

ROW Field Delineation @ = Complete ROW Field Delineation Locating Engineer

ROW Metes and Bounds

o = Complete ROW Metes and Bounds Project Data = DivisienAssigned ROW Agent
Descriptions, PelygensCADD . X . .
Tl s e T el Descriptions, PelygensCADD Take Maps and Condemnation = Locating Engineer
e . Tables, and Plan Sheet Exhibits Engineer = Assigned Engineering Firm

Sheet Exhibits @

= Project Data Condemnation

Eminent Domain Preliminary = Complete Eminent Domain Preliminary Locating Engineer Engineer
o o g Eng . .
Exhibits @ Exhibits = L&S Regional Engineer

= Assigned Engineering Firm

= Attorney General’s Office
= Locating Engineer

= | &S Regional Engineer

= Assigned Engineering Firm

Project Data
Eminent Domain Final Exhibits® =  Complete Eminent Domain Final Exhibits Condemnation
Engineer

L L&S Regional
Engineer
= Assigned ROW Agent
Special Acquisition Maps @ = Complete Special Acquisition Maps Locating Engineer = Project Data Condemnation
Engineer
= Government/Private Agency
= Assigned Engineering Firm

= |&S Regional Engineer
= Assigned Engineering Firm

ROW Series Plan Set ~# @ = Complete ROW Series Plan Set Locating Engineer

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
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QIndicates that final document(s) or data set(s) requires review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete ROW Field Delineation

Accurate field delineation of proposed right-of-way and easements allows the ROW Agents and property
owners to visualize impacts to affected parcels. For this task, the Location & Survey-BivisionFeam
LeadSurveys Locating Engineer is to:

= Verify that ROW authorization has been granted by the Board of Transportation and collaborate
| with the Project Manager (for information) and BivisierAssigned Right-of-Way Agent (for action)
to prioritize staking of parcels (See 3RW2 for related information).
= Contact all property owners identified for property acquisition and those properties that may
need to be accessed to perform ROW surveys. Contacts are to be made by letterphoneorin
person-and-isto-be-documentedthe appropriate approved letter.
= Perform field right-of-way delineation in accordance with the Location & Surveys Procedure
Memo (ROW Procedures In Development). This work includes:
+ Computing and verifying plan locations of proposed right-of-way and easement monuments.
+ Completing field delineation of proposed right-of-way and easement monumentation across all
affected parcels in accordance with the set of plans used for acquisition.
=  Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

Complete ROW Metes and Bounds Descriptions, RehgersCADD Take Maps and

Tables, and Plan Sheet Exhibits
Accurate right-of-way metes and bounds descriptions, pelygensCADD Take (CT) Maps and Tables, and
Plan Sheet Exhibits allow NCDOT to acquire necessary property to construct the project. To do this, the

Location & Survey-DivisionTeam-teadSurveys Project Data Condemnation Engineer is to:

= Collaborate with the Project Manager (for information) and BivisienAssigned Right-of-Way Agent
(for action) to prepare ROW metes and bounds descriptions, pehgenrsCADD Take (CT) Maps and
Tables for the entire project.

= Compile and prepare PelygensCADD Take (CT) Maps and Tables Mapping CADD file utilizing the
Parcel Polygon Mapping and ROW Plan Set CADD file (See 3RD1 for related information) using the
latest approved NCDOT MicroStation version and NCDOT CADD Mapping Standards. Complete in
conformance with the Location & Surveys Procedure Memo (Deed Description Procedure In
Development), and Location & Surveys Connect Site.

=  Compile and prepare ROW metes and bounds descriptions utilizing the RPelygensCADD Take (CT)
Maps and Tables Mapping CADD file using the latest approved NCDOT MicroStation version.
Complete in conformance with the Location & Surveys Procedure Memo (Deed Description
Procedure In Development), and Location & Surveys Connect Site.

—~Compile and
prepare a Plan Sheet Exhibit (Formerlv PCM) using the latest approved NCDOT MicroStation
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version and NCDOT CADD Mapping Standards to be utilized in the litigation process by the
Attorney General’s Office.

= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC
review following the NCDOT Quality Management Program: Quality Control and Quality
Assurance procedures.

=  Provide ROW metes and bounds descriptions, pelygensCADD Take (CT) Maps and Tables, and
Plan Sheet Exhibits in PDF format to Project Manager (for information) and BivisierAssigned
Right-of-Way (for action) in accordance with Location & Surveys Procedure Memo (Deed
Description Procedure In Development) (See 4RW1 for related information).

= Provide Plan Sheet Exhibits in PDF format to the Attorney General’s Office. (See 4RW1 for
related information).

Complete Eminent Domain Preliminary Exhibits

NCDOT uses eminent domain preliminary exhibits in the condemnation process for beth-mediation-and
as-a-courtreempreparation of the eminent domain final exhibit. Exhibits are to be prepared in
accordance with North Carolina General Statutes §136-106 and are on a strict schedule mandated by
this statute. To support the preparation of these exhibits, the Location & Survey-BivisienTeam
teadSurveys Locating Engineer is to:

= Collaborate with the Project Data and Condemnation Engineer to compile and prepare a-Plar
SheetParcelExhibitPreliminary Eminent Domain Exhibits (See 4RW1 for related information)
using the latest approved NCDOT MicroStation version and NCDOT CADD Mapping Standards to
be-produce an Eminent Domain Preliminary Exhibit utilized by the Project Data and
Condemnation Engineer in thelitigatienrconformance with the Location and Surveys Unit Property
Survey Manual.

= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

= Provide Eminent Domain Preliminary Exhibits in CADD and PDF formats to the Location & Surveys
Project Data and Condemnation Engineer in conformance with the Location and Surveys Unit
Property Survey Manual.

Complete Eminent Domain Final Exhibits

NCDOT uses eminent domain final exhibits in the condemnation process by-the-Attorrey-Generals
Office-for both mediation and as a courtroom exhibit. Exhibits are to be prepared in accordance with
North Carolina General Statutes §136-106 and are on a strict schedule mandated by this statute. To
support the preparation of these exhibits, the Location & Surveys Project Data and Condemnation

Engineer is to:

= Collaborate with the Locating Engineer to compile and prepare anPreliminary Eminent Domain
ExhibitExhibits (See 4RW1 for related information) using the latest approved NCDOT
MicroStation version and NCDOT CADD Mapping Standards to produce an Eminent Domain
Exhibit utilized by the Attorney General’s Office in conformance with the Location and Surveys
Unit Property Survey Manual.
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= Collaborate, if needed with North Carolina Attorney General’s Office and-Locating-Engineerto
complete the Final Eminent Domain ExhibitExhibits.

= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

| =  Provide Eminent Domain Final Exhibits in PDF format to Right-of-Way Unit (for information) and

Attorney General’s Office (for action) in conformance with the Location and Surveys Unit
Property Survey Manual.

Complete Special Acquisition Maps

NCDOT uses special acquisition maps to acquire necessary property to construct the project. Maps are

to be prepared in accordance with individual government or private agency requirements. To support
| the preparation of these maps, the Location & Survey-BivisienTFeam-teadSurveys Locating Engineer is

to:

= Compile and prepare special acquisition maps using the latest approved NCDOT MicroStation
version and NCDOT CADD Mapping Standards. Complete in conformance with the individual
governmental or private agency requirements. This work may include:
‘ + Railroad Easement Maps (See 3ST1 and 3RR1 for related informationi:)
+ Federal Energy Regulatory Commission (FERC MapJ:)
+ American Land Title Association (ALTA Map).
‘ + Department of the Interior (Federal Refuge and Park Land Maps)-)
+ Department of Defense (Military Installations):)
=  Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

Complete ROW Series Plan Set

The ROW Series Plan Set provides information necessary for re-establishment of all permanent right-of-
way, control of access, and easement monumentation by NCDOT or private surveyors. FheThis Plan Set
is used as documentation for ROW acquisition in combination with the Roadway Plans. When Roadway
Plans have not been developed, a stand-alone ROW Series Plan Set may be used in lieu of a Recorded
47-30 Plat. The ROW Series Plan Set is prepared in accordance with North Carolina General Statutes
$136-19.4A. To complete the ROW Series Plan Set, the Location & Survey-BivisienFeam-LeadSurveys
Locating Engineer is to:

= Complete the ROW Series D, E, and RW Sheets using the ROW Plan Set (See 3RD1 and 4RW1 for
| related information) or the scoped ROW acquisition surveys in lieu of ROW Plan Set with the
latest approved NCDOT MicroStation version and NCDOT CADD Mapping Standards.
= Ensure this deliverable conforms to the Location & Surveys Procedure Memo PROC 2018-3,
Location & Surveys Procedure Memo PROC 2018-5, Location & Surveys Connect Site and Location
& Surveys File Naming Convention.
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Complete Photogrammetric Control for Construction Panels (Local Datum)

With photogrammetric control being critical to orient aerial photography onto a localized North Carolina
| State Plane Coordinate System, the Location & Survey-BivisienTFeam-teadSurveys Locating Engineer is
to:

= Conform to Field Procedures, 6B.3-3 in the Location & Surveys GPS Guidelines, perform panel
control target surveys where panel targets are placed according to a panel plan provided by the
Photogrammetry Unit (See 5PH1 for related information).
=  Process and develop panel control in accordance with Office Procedures, 6B.3-4 from the
Location & Surveys GPS Guidelines.
=  Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.
=  Provide panel control to the Photogrammetry Unit, considering:
+ Panel control text file (Local Datum) to the Photogrammetry Unit to orient aerial photography.
* Include both Grid/Local northing, easting, and elevation projected onto the North Carolina
State Plane Coordinate System.

Complete Unmanned Aircraft Vehicle Construction Support
The use of Unmanned Aircraft Vehicles in support of construction and/or additional surveys and
mapping, the Location & Surveys BivisienTFeam-LeadLocating Engineer is to:

= Collaborate with the Resident Engineer in support of earthwork quantities that include but are
not limited to borrow pits, project corridors, and project site developments.

= Collaborate with the Resident Engineer to provide aerial photography and/or aerial videography
for documenting project progress, erosion control monitoring and incident violations.

= Collaborate with the Resident Engineer to obtain additional survey mapping for the completion
of design and construction revisions.

Complete Additional Field Surveys and Revise Project Mapping

Building on the work done in 2LS1, 2LS2, 3LS1 and as needed for the project, the Location & Survey
BivisionFeam-teadSurveys Locating Engineer is to:

= Collaborate with the Photogrammetry Unit for readily available mapping and/or additional flight
control to fly and compile planimetric mapping and ground elevation data (See 5PH1 for related
information).

=  Coordinate with the appropriate disciplines/Units to confirm the Latest Survey CADD File(s).

=  Confirm that all property owners impacted by the mapping limits and those properties accessed
to perform required additional surveys were contacted. Contacts are to be made by letter,
phone, or in person and is to be documented.

= Establish additional secondary control (Baseline) and benchmarks (Vertical) in accordance with
the Location & Surveys GPS Guidelines, Location & Surveys Baseline Guidelines, and Location &
Surveys Coordinate Systems.

= Develop Primary and/or Secondary Survey Control Sheets (C-Series) by computing existing
alignments (ELN) and compiling both C-Series right-of-way sheets using the latest approved
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NCDOT MicroStation version and NCDOT CADD Mapping Standards. Complete in conformance
with the Location & Surveys Baseline Guidelines, Location & Surveys Procedure Memos, and
Location & Surveys Connect Site.

= Conform to the NCDOT CADD Mapping Standards, complete planimetric classification that
includes field classifying and labeling existing planimetric features referenced in the Final Survey
CADD File and map per the latest approved NCDOT MicroStation version.

= Perform and/or obtain pavement and ground DTMs in accordance with the Location & Surveys
DTM Manual and Mobile and Terrestrial LiDAR Guidelines. This includes developing the Final
Terrain Model CADD file using the latest approved NCDOT MicroStation version and NCDOT
CADD Mapping Standards.

= Perform hydrographic surveys in accordance with the Location & Surveys DTM Manual and
Location & Surveys Hydro Manual to obtain hydrographic features and are referenced in the Final
Survey CADD file using the latest approved NCDOT MicroStation version and NCDOT CADD
Mapping Standards.

= |n accordance with the Location & Surveys SUE Guidelines, perform subsurface utility surveys (per
scope) by:

+ Obtaining subsurface utility data and referencing in the Final Survey CADD file using the latest
approved NCDOT MicroStation version and NCDOT CADD Mapping Standards.
*  Providing the subsurface utility CADD file using the latest approved NCDOT MicroStation
version and NCDOT CADD Mapping Standards to obtain linear footage.

= Develop property mapping by performing courthouse research, reconning and locating
monumentation, requesting the Right-of-Way Abstract, and investigating as-builts and maps
according to records and monumentation. Reference in the Final Survey CADD file using the
latest approved NCDOT MicroStation version and NCDOT CADD Mapping Standards.

= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

= Notify the project team, including the Project Manager, that all MicroStation base mapping files
and deliverables have been updated to include the requested additional surveys (See 5CS1 for
related information).

Complete Construction Survey Support
Accurate construction stakeout is necessary for the timely completion of transportation facility projects,

the Location & Survey-DivisionFeam-teadSurveys Locating Engineer, is to:

= Coordinate with the appropriate disciplines/Units to confirm the Latest CADD File(s).

= Perform construction surveys as directed and in accordance with the Manual for Construction
Layout.

= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.
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5LS2 Perform Verification of Right-of-Way and As-Built Surveys

Overview
Perform verification of all permanent right-of-way, control of access and easement monumentation and
provide final ROW Series Plan Set. Complete as-built surveys at the time of project completion.

References

Location & Surveys Baseline Guidelines

Location & Surveys Procedure Memos

Location & Surveys CADD Mapping Standards

Location & Surveys Procedure Memo PROC 2018-3

Location & Surveys Project Review Checklist

Location & Surveys Procedure Memo PROC 2018-6

Location & Surveys Procedure Memo PROC 2018-5

NCDOT Quality Management Program: Quality Control and Quality Assurance

oooooooad

Deliverables

. Responsible Party
Deliverable Task
Activity Leader Additional Support

= Resident Engineer
= DivisionAssigned ROW

Final ROW Field Delineation @ = Complete Final ROW Field Delineation Locating Engineer A

e Assigned Engineering Firm

e Resident Engineer

Final ROW Series Plan Set* @ = Complete Final ROW Series Plan Set Locating Engineer ) > ) .
e Assigned Engineering Firm

e Resident Engineer

e Other Technical
Disciplines or Unit Leads

e Assigned Engineering Firm

As-Built Surveys @ = Complete As-Built Surveys Locating Engineer

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
QIndicates that final document(s) or data set(s) require review in accordance with NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete Final ROW Field Delineation
Accurate field delineation of recorded right-of-way and easements provides information necessary for
re-establishment of all permanent right-of-way, control of access, and easements owned by NCDOT. For

this task, the Location & Survey-BivisionTFeam-LeadSurveys Locating Engineer is to:

= Perform final field right-of-way delineation in accordance with the Location & Surveys Procedure
Memo (ROW Procedures In Development). This work includes:
+  Computing and verifying plan locations of final permanent right-of-way and easement
monumentation.
+ Completing field delineation of final permanent right-of-way and easement monumentation
across all affected parcels in accordance with the set of plans used for acquisition.
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=  Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

Complete Final ROW Series Plan Set

The Final ROW Series Plan Set provides information necessary for re-establishment of all permanent
right-of-way, control of access, and easement monumentation by NCDOT or private surveyors. The plan
set is prepared in accordance with North Carolina General Statutes §136-19.4A. To complete the Final
ROW Series Plan Set, the Location & Survey-DivisionTearm-teadSurveys Locating Engineer is to:

= Complete the Final ROW Series D, E, and RW Sheets using the current ROW Plan Set (See 5RD1
for related information) with the latest approved NCDOT MicroStation version and NCDOT CADD
Mapping Standards.

= Ensure this deliverable conforms to the Location & Surveys Procedure Memo PROC 2018-3,
Location & Surveys Procedure Memo PROC 2018-5, Location & Surveys Connect Site and Location
& Surveys File Naming Convention.

= Complete the Location & Surveys Project Review Checklist (PRC) and the applicable QA/QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance
procedures.

= Notify the DivisienAssigned Right of Way Agent or Central Right of Way office (Procedure In
Development), including the Project Manager that the ROW Series Plan Set have been updated in
accordance with Location & Surveys Procedure Memo PROC 2018-3, Location & Surveys
Procedure Memo PROC 2018-5, Location & Surveys Connect Site and Location & Surveys File
Naming Convention. (See 5RW1 and 5CS1 for related information).

Complete As-Built Surveys
As-Built Surveys provide a record or accurate representation of the projects’ infrastructure at the time

of completion. Te-serpletethistaskthe-Location-8-SurraysTear-Lead-isto:
Procedurestn-Development

5LS2 Perform Verification of Right-of-Way and Surveys for As-Built Inventory 23
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Provide More Current Mapping Product

If the Project Lead determines that the best available geospatial data is obsolete, the Project Lead submits
a request to the Photogrammetry Unit to obtain current mapping. The Photogrammetry Resource Page
includes instructions on how to request photogrammetric mapping and the process used by
Photogrammetry Unit to produce mapping. This work includes:

=  QObtaining controlled aerial photography (see 1LS1 for related information)
=  Compiling elevation data

=  (Creating the orthoimagery

= Compiling topographic mapping

Complete QC/QA Procedures

The Photogrammetry Assistant Unit Head is to coordinate the applicable QC review following the NCDOT
Quality Management Program: Quality Control and Quality Assurance procedures and the respective QC
Checklist before upload and distribution.

1PH1 Provide Best Available Geospatial Data 2
Last Modified: August 2024
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1PH2 Compile Aerial Photography and Mapping

Overview

Upon request, obtain controlled aerial photography that covers the project mapping limits to ensure
horizontal and vertical mapping accuracies are achieved. Use in-house staff or a Private Engineering Firm
to perform aerotriangulation using ground survey control provided by the Location and Surveys Unit and
airborne GNSS-IMU control, compiling planimetric and digital terrain mapping data, and creating a digital

mosaic.
References

O Photogrammetry Resource Page

O NCDOT Quality Management Program: Quality Control and Quality Assurance
Deliverables

Respon5|ble Party
Deliverable Task | ActivityLeader |
Photogrammetry Additional Support
Assistant Unit Head

Controlled Aerial Photography (and all Location and Survey Unit

= Schedule and Fly Project

related plans) and Aviation Unit
Large Scale Mapping @ X
(Planimetric with Surface model)
Digital Mosaic @ =  Providing Mapping Product X
Airborne Survey reports @ X

Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Schedule and Fly Project
Controlled aerial photography requires coordination with both the Location and Surveys Unit and the
Aviation Unit. This involves the following steps:

= Create a Flight and Ground Control Survey Plan that shows the proposed flight lines for the project
with specific flying heights, forward overlap, and side overlap that optimally facilitates
aerotriangulation to ensure horizontal and vertical mapping accuracies are achieved.
= Obtain ground control survey- (see 1LS1 for related information).
* The Photogrammetry Unit creates a ground control plan that shows the approximate location of
proposed ground control targets (panels).
* The panel plan is submitted to the Location and Surveys Unit to layout out the panels and to
survey coordinates for each panel point.
+ The Location and Surveys Unit localizes the control coordinates to the project control network.
= Upon notification of completion of the panels, the Photogrammetry Unit coordinates with the
Aviation Unit to fly the project to obtain the aerial photography.
= After the project has been flown, the Photogrammetry Unit completes post-processing for both the
aerial photography and the GNSS-IMU data that was collected during the flight.

1PH2 Compile Aerial Photography and Mapping 3
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Provide Mapping Product

Once the aerial photography is obtained and all data posted processed, the Photogrammetry Unit either
uses in-house staff or a Private Engineering Firm to complete the mapping product. The Photogrammetry
Unit is to localize all ancillary support data to the project control network. Aerotriangulation using the
ground surveyed panel coordinates is performed next to establish accurate exterior orientation
parameters for each photograph.

An Aerotriangulation Report is completed, sealed and certified by an NC PLS, if the work is contracted
with a Private Engineering Firm. The planimetric mapping and ground elevation data is also compiled, and
a digital mosaic completed, while the mapping is compiled.

Complete QC/QA Procedures

The Photogrammetry Assistant Unit Head is to coordinate the applicable QC review following the NCDOT
Quality Management Program: Quality Control and Quality Assurance procedures and the respective QC
Checklist before upload and distribution.

Provide Additional Photogrammetry Support

As needed, the Photogrammetry Unit may reengage in later stages if additional survey is required (see
the Location and Surveys section for related information). The additional work during Stage 2 or 3 could
involve generating additional mapping from previous flights and/or conducting new flights (to inform new
mapping) using the process described in this 1PH2.

1PH2 Compile Aerial Photography and Mapping 4
Last Modified: August 2024
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5PH1 Photogrammetry Construction Support

The Photogrammetry Unit provides the following support during the Construction Phase:

| =  PrevidesProvide technical expertise and answers questions on the project’s imagery or data needs
= Complete construction earthwork quantity determinations (as requested)
= Support the Location and Surveys Unit regarding Photogrammetric Control for Construction Panels,
including conducting manned or UAV flights (see 5LS1 for related information)
= Coordinate with the Location and Surveys Unit regarding any revised project mapping (see 5LS1 for
related information)

5PH1 Photogrammetry Construction Support 5
Last Modified: August 2024
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2RD1 Alternative Development (Optional)

Overview

Develop conceptual level alternative designs to evaluate what alternative could be pursued for the final
design phase. This task is only necessary if additional alternative investigation is needed beyond what was
previously explored during Stage 1.

References

O American Association of State Highway Transportation Officials (AASHTO) A Policy on
Geometric Design of Highways and Streets and Errata

O American Association of State Highway Transportation Officials (AASHTO) Roadside Design
Guide 4" Edition and Errata

O Roadway Design Manual

0O Roadway Standard Drawings

O Roadway Design Consultant Coordination Guidelines (In Development: The quidelines are

being updated.)
0O NCDOT Quality Management Program: Quality Control and Quality Assurance2RB3}

Deliverables

Roadway Design Plan

Preliminary Design Criteriaand = Complete Preliminary Design Criteria and
e £ - Y g Review Group Leader or Roadway Design Lead

Associated Typical Sections @ Typical Sections .
Division Personnel
Prepare Alternative Design @ Roadway Design Lead

= Complete Alternative Design(s)
Design Public Meeting Maps @ Roadway Design Lead

Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Develop Design Criteria and Typical Sections for Alternatives

Coordination with municipalities, RPOs, and MPOs on Complete Streets elements to be incorporated into
the project begins in Stage 1. This information is captured in design criteria for the mainline, major y-lines,
ramps, and loops and is provided in the Project Scoping Report (see 1FS2 for related information). The
Roadway Design Lead ensures this information has been incorporated into the design criteria for the
entire project (see 2IM1 for related information).

While the Roadway Design Lead may not perform all tasks associated with the development of the
roadway design, the Roadway Design Lead ultimately seals the final plans and, as such, has a responsible
charge for both the roadway design and documentation of design decisions. To determine design criteria
and typical sections, the Roadway Design Lead completes the design criteria package and submits it for
review.

2RD1 Alternative Development 3
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= The design criteria and typical sections are generated in accordance with the AASHTO A Policy on
Geometric Design of Highways and Streets, AASHTO Roadside Design Guide, Roadway Design
Manual, and NCDOT Standards. Decisions regarding elements that are considered non-standard are
documented in written format.

= The design criteria and typical sections are submitted to the Roadway Design Unit or Division
designee for review and comment.

The Roadway Design Review Engineer or Division desighee:

= Reviews the design criteria package to verify the appropriate references are used and values for
each element are correct based on those references.

= Confirms consistency between the design criteria and typical sections.

=  Provides comments and any associated documents to the Roadway Design Lead (for action) and
Project Manager (for information).

Once complete, a meeting can be requested to discuss concerns or gain clarity on statements.

Complete Alternative Design(s)

Alternative designs should be developed using the best available survey or mapping data. To develop the
plan set, the Roadway Design Lead develops the horizontal and vertical alignments for all affected
roadways, which involves:

= Developing the roadway designs in compliance with the approved design criteria, the AASHTO A
Policy on Geometric Design of Highways and Streets, and NCDOT’s Roadway Design policies,
procedures, and practices as defined in the Roadway Design Manual.

= Evaluating the horizontal and vertical alighments to ensure each fit the context of the subject
roadways. Note: Design decisions deviating from the guidance are to be documented in written
format.

Additionally, as part of this task, the Roadway Design Lead is to:

= layout roadway and structural design elements, basing both on the:

+ Roadway design elements identified in the Traffic Operations Analysis Technical Memorandum
from the Congestion Management Project Engineer if available (see 2TM1 for related
information).

*  Structural design elements on the design criteria, recommendations from the Hydraulic Design
Engineer (if bridging a body of water), the Rail Division and Structure Management Units (if
bridging a railroad), and coordination with the Structures Lead on the bridge type.

= lLayout superelevation transitions that involve verifying that the superelevation transitions conform
to the current AASHTO Policy on Geometric Design of Highways and Streets and NCDOT Standard
Drawings.

= Calculate vertical clearance, if applicable, and document the vertical clearance calculations in a
format that is easy to understand and verify.

*  Note: The minimum clearances for each structure over a roadway, railroad, or navigable
waterway are provided in the approved design criteria.

+  Vertical clearance calculations are generated to confirm each has been met.

2RD1 Alternative Development 4
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= Develop conceptual gore calculations, if applicable, and document the calculations in a format that
is easy to understand and verify. Note: The gore calculations are generated to ensure the rollover
limitations are not violated as detailed in the Roadway Design Manual.

= Perform sight distance calculations as prescribed in the Roadway Design Manual, documenting the
calculations in a format that is easy to understand and verify.

3D Model Development
The Roadway Design Lead also generates a 3D Model of the proposed design for the construction
proposed by the project and lays out limits of construction (slope stakes), considering:

= The limits of construction are to be reflective of the 3D model.
= Design elements shown in the plan view are to be the same as the 3D model.

The Roadway Design Lead details the appropriate version of software in the scope of work.

Right-of-Way and Easement Layout

The Roadway Design Lead also lays out the initially proposed right-of-way and easements generated based
on guidance in the Roadway Design Manual and in coordination with the appropriate technical
discipline/Unit. Station and offset labels are not required for alternative development.

Public Involvement Engagement

For public engagement at this point in the process, the Roadway Design Lead develops design public
meeting maps to conform with the public involvement and mapping guidelines (found in the Roadway
Design Manual) and coordinates the QC review following the NCDOT Quality Management Program:
Quality Control and Quality Assurance procedures and the QC Checklist. The Roadway Design Lead
coordinates with the Project Manager and Public Involvement Lead to set up a review meeting to confirm
what is represented on the map conveys the intent of the project.

Attendees at the meeting include the Roadway Design Lead and representation from:

= The Division

= Public Involvement Lead/Unit

= Environmental Analysis Unit (Community Studies and Visualization)

= Experts representing the technical disciplines/Units (including Hydraulics, Utilities, Work Zone
Traffic Control, and Structures Management)

= Any other relevant stakeholders (including the municipality, MPO/RPO).

Technical experts are to be either representatives from central technical units or appropriate Division
staff. Once all comments from the review meeting are addressed and the maps updated, the Public
Involvement Officer and/or Communications Group is notified so that the website can be updated (see
2PI11 for related information). The Project Manager is included in the correspondence.

After the Design Public Meeting has been held and the comment period closed, the Roadway Design Lead
coordinates with the Project Manager to schedule a Post-Public Meeting Resolution Meeting to determine
the best path forward to address the comments.

= Meeting attendees include those invited to the map review and anyone else who can provide
feedback on the concerns from the public.

2RD1 Alternative Development 5
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PS&E/letting

= The resolutions requiring revisions to the designs (as presented to the public) are incorporated into
the plans.

Alternative Design Plan Set(s) Preparation

The Roadway Design Lead lays out the alternative designs on roll plots that encompass all the work
proposed by the project, providing the design data used to establish the design criteria for the mainline.
The horizontal and vertical alighment data are transferred into the plan and profile plots. The Roadway
Design Lead also develops earthwork quantities for cost estimate requests per the guidance in the
Roadway Design Manual.

Additionally, as part of this task, the Roadway Design Lead lays out roadway and structural design
elements, basing both on the:

+ Roadway design elements identified in the Traffic Operations Analysis Technical Memorandum
from the Congestion Management Project Engineer (see 2TM1 for related information).

+ _ Coordination with the Signing and Delineation Designer to ensure lane continuity is met and the
proposed design can be signed in accordance with the Manual on Uniform Traffic Control Devices
(MUTCD) (see 2SD1 for related information).

*  Structural design elements on the approved design criteria, recommendations from the
Hydraulic Design Engineer (if bridging a body of water), the Rail Division and Structure
Management Units (if bridging a railroad), and coordination with the Structures Lead on the

bridge type.
Lastly, the Roadway Design Lead completes the QC Checklist following the NCDOT Quality Management

Program: Quality Control and Quality Assurance procedures before upload and/or distribution of
Alternative Design Plans.

Design Alternative Plan Review

Since the character and complexity of each project is different, a determination of how to generate
feedback on the Alternative Designs should be made when the work is scoped. The Roadway Design Lead
coordinates with the Project Manager to distribute plans to the technical disciplines/Units for review.

For roadway designs developed by a Private Engineering Firm/consultant firm, the NCDOT Roadway
Design reviewer or Division designee uses appropriate resources, including the applicable QA checklist in
the Quality Management Manual to complete a quality assurance review. This review confirms the plan
set is complete and in compliance with current NCDOT and Roadway Design Unit guidance, policies, and

procedures.

From there, the Roadway Design Lead updates the plans based on comments, considering the following.

=  Comments and recommendations from the review are analyzed to determine if each is feasible.

= |f results of the analyses do not provide a clear resolution, results are circulated to all relevant
technical design Leads and Division personnel for a final determination.

= The designs and plans are updated to include all final recommendations.

The Roadway Design Lead distributes the updated plan set to the technical disciplines/units and/or
appropriate Division personnel through the project SharePoint site in preparation for the Alternative
Selection Meeting.

2RD1 Alternative Development 6
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Alternative Selection Meeting

The Roadway Design Lead coordinates with the Project Manager to distribute revised plans to the
technical disciplines/Units and appropriate Division personnel for a review period and to schedule an
Alternative Selection Meeting.

During this meeting, the project team is tasked with selecting one or more of the designs to move forward
into the development of a Desigh Recommendation Plan Set.

2RD1 Alternative Development 7
Last Modified: August 2024
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2RD2 Complete the Design Recommendation Plan Set

Overview

Complete the project’s Design Recommendation Plan Set and associated roadway tasks to establish the
essential roadway design elements that facilitate multiple activities across multiple disciplines early in this
stage. This activity provides needed data that is incorporated into the environmental document, serves
as a visual aid during public engagement activities, and sets a foundation for coordination activities with
other technical disciplines/Units, so that the technical leads can develop and advance their design
recommendations and plans early.

References

O American Association of State Highway Transportation Officials (AASHTO) A Policy on
Geometric Design of Highways and Streets and Errata

O American Association of State Highway Transportation Officials (AASHTO) Roadside Design
Guide 4% Edition and Errata

O Roadway Design Manual

O Roadway Standard Drawings

O Roadway Design Consultant Coordination Guidelines (In Development: The guidelines are
being updated.)

O American Association of State Highway Transportation Officials (AASHTO) Roadway Lighting
Design Guide

O National Cooperative Highway Research Program (NCHRP) Report 152 “Warrants of Highway
Lighting”

O Location and Design Approval Procedures

O NCDOT Quality Management Program: Quality Control and Quality Assurance

2RD2 Complete the Design Recommendation Plan Set 8
Last Modified: August 2024
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Deliverables

Responsible Party
Deliverable EH w o
Activity Leader Additional Support

Roadway Design Plan
= Complete Design Criteria and Typical Sections Review Group Leader or Roadway Design Lead
Division Personnel

Approved Design Criteria and
Associated Typical Sections @

Design Public Meeting Maps @ Roadway Design Lead

Other Technical
Discipline/Unit Leads
(Roles noted in the
descriptions below)
Roadway Design
Lead/State Roadway
Design Engineer
or Division
PersennelProject
Development Engineer

Design Recommendation Plan = Complete Design Recommendation Plan Set

Set @ Roadway Design Lead

Technical Services
Approved Design Exception~® = Formalize Design Exceptions Director or
Division Engineer

Initial Lighting Assessment Roaqway L|ght|ng
Design Engineer

N . Roadway Lightin

Lighting Evaluation Report ¢ = Determine Lighting Needs and Owner Design \énggineerg

Agreement with Municipality

for Lighting Ownership Division Engineer
and Maintenance

State Roadway Design

X X Technical Services Engineer or
Location and Design ) o
Apbroval Support Document Director or Division Feam

pp pp Division Engineer teadProject

Development Engineer
State Roadway Design

= [ssue Location and Design Approval (LADA)

Location and Design Technical Services Engineer or
Abproval Letter (LgADA) Director or Division Fearm
PP Division Engineer teadProject

Development Engineer

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Complete Design Criteria and Typical Sections

Coordination with municipalities, RPOs, and MPOs on Complete Streets elements to be incorporated into
the project begins in the Project Initiation Stage. This information is captured in design criteria for the
mainline and is provided in the Project Scoping Report. The Roadway Design Lead ensures this information
is incorporated into the design criteria for the entire project (see 2IM1 for related information).

While the Roadway Design Lead may not perform all tasks associated with the development of the
roadway designs, the Roadway Design Lead ultimately seals the final plans and, as such, has responsible
charge for the roadway designs and documentation of design decisions. To determine design criteria and
typical sections, the Roadway Design Lead completes the design criteria package and submits for approval.

= The design criteria and typical sections are generated in accordance with the AASHTO A Policy on
Geometric Design of Highways and Streets, AASHTO Roadside Design Guide, Roadway Design

2RD2 Complete the Design Recommendation Plan Set 9
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+ Coordination with the Signing and Delineation Designer to ensure lane continuity is met and the
proposed design can be signed in accordance with the Manual on Uniform Traffic Control Devices
(MUTCD) (see 2SD1 for related information).

* Structural design elements on the approved design criteria, recommendations from the
Hydraulic Design Engineer (if bridging a body of water), the Rail Division and Structure
Management Units (if bridging a railroad), and coordination with the Structures Lead on the
bridge type.

= Layout superelevation transitions that involve:
+ Verifying that the superelevation transitions conform to the current AASHTO Policy on Geometric
Design of Highways and Streets and NCDOT Standard Drawings.
+  Coordinating with the Hydraulic Design Engineer to identify areas and address concerns where
hydroplaning concerns exist.
Calculate vertical clearance, if applicable, and document the vertical clearance calculations in a
format that is easy to understand and verify.
* Note: The minimum clearances for each structure over a roadway-e¥, railroad, or navigable
waterway are provided in the approved design criteria.
+ Vertical clearance calculations are generated to confirm they have been met.
Develop gore calculations, if applicable, and document the calculations in a format that is easy to
understand and verify.
* Note: The gore calculations are generated to ensure the rollover limitations are not violated as
detailed in the Roadway Design Manual.
= Perform sight distance calculations as prescribed in the Roadway Design Manual documenting the
calculations in a format that is easy to understand and verify.

3D Model Development
The Roadway Design Lead also generates a 3D Model, of the proposed design for the construction
proposed by the project, and layout cross sections and limits of construction (slope stakes), considering:

=  The cross sections and limits of construction are to be reflective of the 3D model.
= Design elements shown in the plan view are to be the same as the 3D model.

The appropriate version of software to be used is to be detailed in the scope of work.

Right-of-Way and Easement Layout

The Roadway Design Lead is to also layout initially proposed right-of-way and easements generated based

on guidance in the Roadway Design Manual and in coordination with the appropriate technical
| discipline/Unit- (see 2LS1 and 2RW?2 for related information). Station and offset labels are not required

for the Design Recommendation Plan Set.

Maintenance of Traffic Narrative
The Roadway Design Lead coordinates the development of the maintenance of traffic narrative, which is
meant to be:

= Aviable plan for maintenance of traffic conveyed in written format to demonstrate the project can
be constructed as designed.

2RD2 Complete the Design Recommendation Plan Set 11
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= The Work Zone Traffic Engineer is engaged early in the design process to discuss potential traffic
management challenges and solutions (see 2TM2 for related information).

Public Involvement Engagement

For public engagement at this stage, the Roadway Design Lead develops design public meeting maps to
conform with the public involvement and mapping guidelines (found in the Roadway Design Manual) and
coordinates the QC review following the NCDOT Quality Management Program: Quality Control and
Quality Assurance procedures and the QC Checklist. The Roadway Design Lead coordinates with the
Project Manager and Public Involvement Lead to set up a review meeting to confirm what is represented
on the map conveys the intent of the project.

= Attendees at the meeting are the Roadway Design Lead and representation from each of the
following: the Division, Public Involvement Lead/Unit, Environmental Analysis Unit (Community
Studies and Visualization), experts representing the technical disciplines/Units (including, but not
limited to, Hydraulics, Utilities, Work Zone Traffic Control, and Structures Management) and any
other relevant stakeholders (including, but not limited to, municipality, MPO/RPO).

Technical experts are to be either representatives from central technical units or appropriate Division
designees. Once all comments from the review meeting are addressed and the maps updated, the Public
Involvement Officer and/or Communications Group are notified so that the website can be updated (see
2PI1 for related information). The Project Manager is included on the correspondence.

After the Design Public Meeting has been held and the comment period closed, the Roadway Design Lead
coordinates with the Project Manager to schedule a Post-Public Meeting Resolution Meeting to determine
the best path forward to address the comments.

= Attendees to the meeting include those invited to the map review and anyone else who can provide
feedback on the concerns from the public.

= The resolutions requiring revisions to the designs as presented to the public are incorporated into
the plans.

Potential Retaining Wall Location Evaluation

To complete this subtask, the Roadway Design Lead evaluates roadway design information for potential
locations where retaining walls are a cost-effective solution to reduce impacts. The evaluation includes
coordination efforts with the Hydraulics Design Engineer, Design Geotechnical Engineer, Structures Lead,
Utility Coordinator, and appropriate Division personnel. Of note:

=  Where determined to be viable, the retaining wall locations are incorporated in the typical sections,
plan sheets, and cross section sheets.
= Retaining wall envelopes are developed for each retaining wall location.

The Roadway Design Lead requests the retaining wall investigations and design recommendations from
the Geotechnical Engineering Unit (see 3GT2 for related information). The Project Manager is included
enin the correspondence.

Design Recommendation Plan Set Preparation
The Roadway Design Lead is to lay out the title sheet, plan and profile sheets, and cross section sheets to
include a title sheet that:

2RD2 Complete the Design Recommendation Plan Set 12
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The Roadway Design Lead distributes the updated plan set to the technical disciplines/units and/or
appropriate Division personnel through the project SharePoint site. The Roadway Design Lead
coordinates with the Value Management Office to determine the need for a Value Engineering Study. As
directed, the Roadway Design Engineer prepares the necessary documentation in accordance with the
Value Management Guidelines (see 2VM1 for related information). The Project Manager is included on all
the correspondence.

Formalize Design Exceptions

During the development of the Design Recommendation Plan Set, it may not be feasible to meet all the
required design criteria. If it is determined that design element identified in the design exception checklist
cannot be met, a formal design exception is required.

To complete this task, the Roadway Design Lead completes the design exception package and submits the

package te-State-Readway-Design-Engineeras follows:

= The design exception checklist is completed per the design exception guidance in the Roadway
Design Manual -

= All pertinent data in the current design exception request letter is-cempleted-and-includes the
responses to all questions on the “Basis of the Exception™.”

= Sketches of the design exception locations are developed with the AASHTO and proposed
dimensions associated with the exception

= A report of the most recent 5-year crash history is requested from Transportation Safety and
Mobility.

= The letter, checklist, sketches, crash history and location of the design plans is submitted to the

StateRoadwayBesigh—Engineer—designated NCDOT or Bivision—designeeGESC reviewer for

review.

The State-Readway-Desigh-EngineerNCDOT or Divisien-designee-thenGESC Reviewer reviews the design

exception package for accuracy and completeness, considering that =

written comments and associated documents are provided to the Roadway Design Lead (for action) and
the Project Manager (for information).

If deemed necessary, a meeting is held to ensure clarity of comments and responses. For centrally
managed projects, a review by the State Roadway Design Engineer required prior to moving forward with

signatures.

Once comments have been adequately addressed, the process for obtaining signatures is as follows:

= For Centrally Managed Projects: Engineer of Record, a NCDOT or GESC Reviewer, a State Roadway

Design Engineer-sighs—the-decumentand-forwards—itto-the, a Technical Services Director,—whe
. | .

= For Division Managed Projects: Engineer of Record, a NCDOT or GESC Reviewer, a Division Engineer

The Technical Services Director or Division Engineer have an opportunity to provide additional comments
at this time, if needed. If there are no comments, the Technical Services Director or Division Engineer
approves the design exception by signing the document.

2RD2 Complete the Design Recommendation Plan Set 14
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2RDB22RD3 Prepare for Field Inspection

Develop a coordinated set of design plans (the Field Inspection Plan Set) that can be used for the Field
Inspection Review Meeting and a constructability review, so that all vested parties are able to review and
discuss concerns that could impact how a project is built.

References

O American Association of State Highway Transportation Officials (AASHTO) Roadside Design
Guide 4% Edition and Errata

O Roadway Design Manual

O Roadway Standard Drawings

O Roadway Design Consultant Coordination Guidelines (In Development: The guidelines are
being updated.)

O NCDOT Quality Management Program: Quality Control and Quality Assurance

Deliverables
Responsible Party
Deliverable Task Activity Leader Additional Support

. Other Technical
Roadway Design Lead Discipline/Unit Leads

Field Inspection Plan Set @ X X
= Complete Field Inspection Plan Set
Quantities for Construction Estimate @ X X

Qindicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete Field Inspection Plan Set
To complete the Field Inspection Plan Set, the Roadway Design Lead incorporates input from several
sources as follows.

Hydraulic Design Input

The relevant information in the completed major structure reports (e.g., the Bridge Survey and Hydraulic
Design Reports (BSRs), Detour Survey and Hydraulic Design Reports (DSRs), and Culvert Survey and
Hydraulic Design Reports (CSRs)) and the completed drainage plans for field inspection are evaluated to
confirm consistency between the hydraulic design and the roadway design plans (see 2HY2 for related
information). The Roadway Design Lead incorporates the hydraulic design, details, and quantities into the
3D model and the roadway design plan, profile, and cross section sheets per the guidance in the Roadway
Design Manual.

The Roadway Design Lead discusses concerns about the intent and/or accuracy of the hydraulic design
with the Hydraulics Design Engineer to determine possible solutions. If the recommended solution has
the potential to jeopardize the scope, schedule, or budget, the Roadway Design Lead notifies the Project
Manager, so that the Project Manager can determine what further coordination is needed.
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PS&E/letting

| 3RDI-Complete-Roadway-Besigr2RD4 ROW Plans Completed

Overview

Evaluate and/or incorporate decisions from the field inspection, constructability review, and all remaining
design recommendations from the technical disciplines/Units into the plans, resultingwhich results in a
set of plans with no major eenstructability-erright-of-way issues.

References

O American Association of State Highway Transportation Officials (AASHTO) Roadside Design
Guide 4% Edition and Errata

O Roadway Design Manual

O Roadway Standard Drawings

O Roadway Design Consultant Coordination Guidelines (In Development: The guidelines are
being updated.)

O Standard Specifications for Roads and Structures

O NCDOT Quality Management Program: Quality Control and Quality Assurance

Deliverables

Responsible Party
Deliverable Task
Activity Leader Additional Support

O ey e Sty el W] Other Technical Discipline/Unit

. Roadway Design Lead Leads (Roles noted in the
Locations @ ; o
= Complete the Right-of-Way Plan descriptions below)
Set Other Technical Discipline/Unit
Quantities for Construction Estimate @ Roadway Design Lead Leads (Roles noted in the

descriptions below)
Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete the Right-of-Way Plan Set
As the other technical disciplines/Units continue to make minor adjustments to finalize their plans, and
the approved design noise report is issued towards the end of this Stage, the Right-of-Way Plan Set is used

by:

= |ocation and Surveys Unit for staking of proposed right-of-way and easements (see 4LS1 for related

information)

= Right-of-Way Unit for appraisal and acquisitions.

Plan Set Compilation

The Roadway Design Lead receives final designs, plans, and/or results of coordination efforts from
Hydraulics, Utilities, Work Zone Traffic Control, Structures Management, Signing and Delineation,
Roadside Environmental, Geotechnical Engineering, and Rail Division. Their information is reviewed for
consistency with the roadway design plans per the Roadway Design Manual.
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= |f there are concerns that need to be addressed, the appropriate lead is engaged to determine
practicable solutions.

= |f the recommended solution has the potential to jeopardize the scope, schedule, or budget, the
Roadway Design Lead informs the Project Manager, so that the Project Manager can determine
what further coordination is needed.

Construction Estimate Quantities

The Roadway Design Lead and other associated disciplines/Units update the quantities for pay items
associated with the construction of the proposed designs per guidance in the Roadway Design Manual to
reflect any design revisions and/or updated recommendations from other technical Units or the Division.
The quantities are provided to the Project Manager, so that the Project Manager can coordinate an
updated construction cost estimate generated by the Contract Standards and Development Unit (see 3CS1
for related information).

Plan Set QC Review, Review Meeting, and Finalization

The Roadway Design Lead completes the respective QC Checklist following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures before upload and/or
distribution of Right-of-Way Plan Set.

Once the Roadway Design Lead determines the Right-of-Way Plan Set is complete, the Roadway Design
Lead distributes the plans to the technical disciplines/Units and/or appropriate Division personnel. These
plans utilize the most current design and recommendations from the other technical disciplines/Units.
Right-of-way acquisition can begin once the Project Manager obtains authorization for funding.
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3RD1 Complete Roadway Design

Overview

Evaluate and/or incorporate decisions from the field inspection, constructability review, and all remaining
design recommendations from technical disciplines/Units into the plans, resulting in a set of plans with
no major constructability or right-of-way issues.

References

O American Association of State Highway Transportation Officials (AASHTO) Roadside Design
Guide 4" Edition and Errata

O Roadway Design Manual

O Roadway Standard Drawings

O Roadway Design Consultant Coordination Guidelines (In Development: The quidelines are
being updated.)

O Standard Specifications for Roads and Structures

O American Association of State Highway Transportation Officials (AASHTO) Roadway Lighting
Design Guide

O National Electrical Code (NEC)

0 NCDOT Quality Management Program: Quality Control and Quality Assurance

Deliverables

Other Technical Discipline/Unit

Plan Set Compilation @ Roadway Design Lead Leads (Roles noted in the
= Complete the Right-of-Way Plan descriptions below)
Set Other Technical Discipline/Unit
Quantities for Construction Estimate @ Roadway Design Lead Leads (Roles noted in the
descriptions below)
Road'waY Design Plans Set for Permit . Cand'uct Permit Prawmg FerceEy B heed el B E e
Application Consistency Review

Photometric Layout @ RoaQway Lghtmg
Design Engineer

Lighting Plans Prepared in MicroStation @ = Complete Lighting Layout Roadway Lighting
ghting P P ghting tay Design Engineer
Roadway Lighting

D i Q
Voltage Drop Calculations et Fmer

Typical Sections for Pavement Design = Submit/Review Typical Sections

Road Design Lead P t Design Lead
Review (Pavement Management) cadway Design Lea avement Design tea

Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance.
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1SG1 Investigate Existing ITS & Signals Communications

Overview

Inventory existing signal communications and ITS infrastructure facilities in the project area. Identify signal
communications equipment or fiber or ITS infrastructure that are costly to relocate or otherwise create
risks for the project construction schedule if they are not relocated. Determine if signal communications
fiber relocations prior to let are necessary, resulting in pre-let and post-let signal communications plans.

Signal Communications ITS
{(18G1.1) (18G1.2)

References

O Signal Communications checklist [In Development]

Signal Communications Deliverables

Signal Communications = Initiate Signal System Fiber Owners and Contacts
Checklist ~ @ = Conduct Preliminary Signal System Investigation

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
Q Indicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Initiate Signal System Fiber Owners and Contacts

The Signal Communications Lead meets with the Signal System owners and the Utilities Coordinator to
discuss signal facilities in the project study area and vicinity. These meetings are to be with employees of
the signal systems familiar with the existing facilities and with plans for future facilities in the study area.
These meetings are likely held individually with each signal system owner at a location convenient for the
signal system owner employees. Other projects may be discussed in these meetings, if possible and

appropriate.

In this meeting, the Signal Communication Lead:

= Explains the scope of the project and the location of all alternatives/alignments.
= Explains the projected schedule and expected project duration.
= Reguests that the signal system owners:
+ _Provide a description of the type, size, and function of all facilities in the project area.
+ _ldentify critical facilities that have restrictions on service interruption for relocation or may be
difficult to relocate. Note: A facility may be difficult to relocate because of difficulty in acquiring

1SG1 Investigate Existing ITS & Signals Communications 1
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property for the relocation of the facility, difficulty in coordination of outages with customers
being served, or difficulty in construction.
+ _ldentify facilities with a high cost of relocation.
= |dentify off-site work required to perform relocation on the project.
= Provide a description of factors that may affect the project schedule, such as lengthy design times,
need to establish a construction budget, long-lead times when ordering materials, or long times
between construction of the new facilities and abandonment of the old facilities.
= Provide a preliminary estimation of durations for the relocation of critical facilities with the
understanding that it is to be further refined as the overall project design develops and actual
impacts identified and evaluated.
= Discusses the expected impact of each of the utility facilities on the project and the impact of the
project on the utility facilities.

This meeting may also involve a site visit to verify and correlate information provided by the signal system
owners and to search for previously unknown signal communications or ITS infrastructure.

Conduct Preliminary Signal System Investigation

If there are existing traffic signals on a project, an investigation needs to be conducted to determine the
impact level to either a municipal signal system or a closed loop system. [fitis an isolated signal, then no
additional investigation needs to be conducted.

The Signals Communications Lead conducts an initial field investigation to determine if a project includes
existing signal communications cable that may be impacted. The field investigation determines if the
signal communications (fiber, radio, or modem) may require pre-let plans to relocate the equipment out
of the way from utility construction.

= Where possible, consider temporary radio or cellular communications for approval by the
municipality or Division. Pre-Let plans, if required, are developed in a later stage.

= The Signal Communications checklist also documents adjacent signals and the distance off the
project limits to determine if the project study area needs to be increased.

= Once the initial field investigation is completed, the checklist documents the findings.

The Signal Communications Lead coordinates with the Environmental Analysis Unit if signal
communications work is required outside of the project limits. Typically, connecting traffic signals to the
rest of the system are outside the normal project limits and need to be evaluated as part of the
environment document (see 1EP1 for related information).

Complete QC/QA Procedures

The Signals Communications Lead is to coordinate the applicable QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upload and/or distribution of any deliverables.

1SG1 Investigate Existing ITS & Signals Communications 2
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ITS Deliverables

= Conduct Preliminary ITS Investigations

I><
><

ITS Risk Analysis and Report

= Submit report

ITS Risk Analysis and Report

The ITS Lead conducts an initial field investigation to determine if a project includes existing ITS
infrastructure that may be impacted or if there is planned/proposed ITS infrastructure. The field
investigation determines if the existing ITS may need to be relocated and when that relocation needs to
occur during construction. Once the Preliminary ITS Investigation is complete, the ITS lead submits an ITS
Risk and Analysis Report to the TSMO unit for review.

The ITS Lead coordinates with the Environmental Analysis Unit if ITS work is required outside of the project
limits. Typically, ITS devices and connections fall outside the project limits/Project Study Area and need
to be evaluated as part of the environment document (see 1EP1 for related information).

Complete QC/QA Procedures

The ITS Lead is to coordinate the applicable QC review following the NCDOT Quality Management
Program: Quality Control and Quality Assurance procedures and the respective QC Checklist before
upload and/or distribution of any deliverables.

1SG1 Investigate Existing ITS & Signals Communications 3
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2SG1 Establish Signal and& ITS Locations

Overview

Begin the activity as soon as the Signal Recommendations are received from the Regional Traffic Engineer.
Ensure early coordination of ITS and Signal-ard-FS structures and equipment locations with Utilities to
mitigate issues related to power and overhead/underground conflicts prior to signal/ITS construction. Pre-
Let Signal Communications plans may be prepared at the discretion of the Division to relocate the fiber if
it is impacted by utility pole relocations prior to letting. The specific efforts of this activity are separated
into the following sub-activities-ef:-.

Signal Communications ITS (Development and
(25G1.1) Design) (25G1.3)

Task details and deliverables for these sub-activities are found in the corresponding sections below.

References

Federal Highway Administration (FHWA) Manual on Uniform Traffic Control Devices (MUTCD)
TSMO Unit Design Manual Part 1 - Signal Design

TSMO Unit Design Manual Part 3 - ITS

Roadway Standard Drawings

Standard Specifications for Roads and Structures

NCDOT Quality Management Program: Quality Control and Quality Assurance

O Example Letters of Intent for New and UMR Poles

Ooooooag

Signal Deliverables

Respon5|ble Party
pellversble Task Activity Leader | Additional Support
| signal  Lead Utility Lead/Utility
Owners

Signal Pole/Cabinet Location Diagrams ¢
®  Complete Preliminary Signal Pole/Cabinet Locations

X
range fal
Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and

Quality Assurance.

‘ Generate device list to allocate an IP

Complete Preliminary Signal Pole/Cabinet Locations
| To establish the preliminary signal pole/cabinet locations, the SignalA¥S Lead is to develop signal
pole/cabinet location diagrams following the references noted herein. This includes:

=  Where possible, locating poles outside the clear zone.

25G1 Establish Signal & ITS Locations 4
Last Modified: August 2024



Initiation
Final Plans
PS&F/Letting
Post-Letting/
Construction

T v
c C
S 3
S
£
2 0O
S x
i

Back to PDN QOverview

* Where clear zone requirements cannot be met due to utility considerations or limited right-of-
way, locate poles as far as is practical from the edge of pavement.
=  Where mastarms are desired, designing for a maximum of 75-foot arm length.
+ If the arm length exceeds 75 feet, consult with the FS—and-SighralsTransportation Systems
Management & Operations (TSMQ) Unit (Signal Design Section).
= Avoiding conflicts by coordinating with utility owners and other Units/disciplines, including utilities,
roadway design, and hydraulics.
=  Providing signal cabinet locations to ensure the availability of power at proposed locations.

For acceptance and transmittal, the SignalAFS Lead is to:

=  Submit coordinated pole/cabinet locations to the FS—and—SignalsTransportation Systems
Management & Operations (TSMO) Unit (Signal Design Section) and Utilities Coordinator for review.

= Transmit final accepted pole/cabinet locations to the ITS and Management Section), Utilities
Coordinator, and the Project Manager.

Complete QC/QA Procedures

The Signals Lead is to coordinate the applicable QC review following the NCDOT Quality Management
Program: Quality Control and Quality Assurance procedures and the respective QC Checklist before
upload and distribution.

25G1 Establish Signal & ITS Locations 5
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HS{Stand-Alonre-Signal SystemsiCommunications Deliverables

Responsnble Party
Deliverable Task Activity Leader Additional Support
Utility Lead/Utility
Owners

Letter of Intent to Joint Use Pole Owners ™ Complete Letter of Intent X X

25G1 Establish Signal & ITS Locations 6
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Utility- Make-Reacy {UMR)-Plans = Complete UMR—Planspre-Let Signal
SComplete Pre-Let Signal X X

Communications and Fiber Splice Sheets

Communications and Fiber Splice Sheets
Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete Letter of Intent

The 1¥SSignal Communications Lead issues a Letter of Intent to all joint use pole owners within the project
limits of the Department’s request to attach to their poles. This letter informs the utility companies that
the Department is installing a fiber on the pole line and reserves the spot even if there is already NCDOT
fiber attached to the poles.

Complete UMR-Plans-Pre-Let Signal Communications and Fiber Splice Sheets
Begin the activity as soon as the Preliminary-Utility ReleeatienCoordination Working Plans are received
from the Utility Owner or their delegated representative, if applicable (see 2UT1 for related information).

MR-Plan eonlvneaded or-ieiA a noles th o not-beirerenlaced-n

plan package, the UMR-Plans;the

o for tha LIMB nlan .
ineludes:Signals Communications Lead is to submit preliminary pre-let signal communications and fiber
splice plans to the ITS and Signals Management Section for review. These plans will be available for the
Division to let a project so that the Division can relocate any existing NCDOT fiber attached to poles that
are being moved prior to the project letting. The Signals Communications Lead coordinates with the
project Utility Coordinator to determine which poles are impacted using the Preliminary Utility Relocation
Plans from Utility Owners.

ProvideThe Signal Communications Lead references the Sighal Recommendations, NCDOT Transportation

Systems Management and Operations (TSMO) Unit Design Manual, and the NCDOT /TS & Signal Plan
Guidelines when preparing these plans.

When finalizing the pre-let plan package, the Signal Communications Lead:

=  Provides written responses to each signal communications-related and fiber splice comment from

the previous submittal-ef-UMRplan-sheets.

= Revises the design in accordance with the responses.

25G1 Establish Signal & ITS Locations 7
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=  Ensures revisions conform to the Signal Recommendations (provided by the Regional Traffic
Engineer), NCDOT Transportation Systems Management & Operations (TSMQ) Unit Design Manual,
NCDOT ITS & Signal Plan Guidelines, and the Utilities Accommodation Manual.

= Coordinate the QC review following the NCDOT Quality Management Program: Quality Control and
Quality Assurance procedures and the respective QC Checklist before upload and distribution.

Once all previous comments are addressed and plans QC’ed, the Signal Communications Lead uploads the
plan sheets to the project SharePoint/ProjectWise site and notifies the ITS and Signals Management
Section for review.

Complete QC/QA Procedures

| The HSSignals Communications Lead is to coordinate the applicable QC review following the NCDOT
Quality Management Program: Quality Control and Quality Assurance procedures and the respective QC
Checklist before upload and distribution.

25G1 Establish Signal & ITS Locations 8
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Construction

Environ and
PS&F/Letting

ITS (Development and Design) Deliverables

Deliverable Task ACtIVIty Leader Additional Support

rellmmary ITSQDewce " Co'mplete m’—”—s Device e . 'IS'_ls_(l\)/IcO
BiagramsMap DiagramsLocations Map = Division

@ndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete Preliminary ITS Device BiagramsMap
To establish the Preliminary ITS device locations—and-diagrams, the ITS Lead is—te—finalizefinalizes the

boundaries of the project and develepdevelops a base map. The ITS Lead also develops {ifapplicable}the
ITS Device Location BiagramsMap (if applicable) following the references noted herein. This includes:

= Providing device cabinet locations to ensure the availability of power at proposed locations. (ITS
Device)

= Collaborate with the applicable utility company to identify closest power source. (ITS Device)

= Collaborate with appropriate TSMO, Division and/or Municipal staff on proposed device guantities
and locations.

For acceptance and transmittal, the ITS Lead is to +

=—submit coordinated preliminary device locations to the ITS and Signals Management Section for

review. {FS-Device}

Complete QC/QA Procedures

The ITS Lead is to coordinate the applicable QC review following the NCDOT Quality Management
Program: Quality Control and Quality Assurance procedures and the respective QC Checklist before
upload and distribution.
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3SG1 Complete SigratandSignals & ITS Design

Overview

Following the Signal Recommendations, NCDOT ITS & Signal Plan Guidelines, and other references,
complete signal, signal communications, and ITS designs. The specific design efforts of this activity are
separated into the following sub-activities-ef:-.

Signal Communications ITS (Development and
(35G1.1) Design) (35G1.3)

Task details and deliverables for these sub-activities are found in the corresponding sections below.

References

Federal Highway Administration (FHWA) Manual on Uniform Traffic Control Devices (MUTCD)
TSMO Unit Design Manual Part 1 - Signal Design

TSMO Unit Design Manual Part 2 - Signals Management

TSMO Unit Design Manual Part 3 - ITS

National Electrical Safety Code

National Electric Code

Roadway Standard Drawings

Standard Specifications for Roads and Structures

ITSS Project Special Provisions — PSP — Current Version

NCDOT Quality Management Program: Quality Control and Quality Assurance
Roadway Design Manual (Part I, Section 15.3.5 — Proprietary Products)

CCTV Arterial Deployment Checklist (In Development)

Oooooboooooooao

O

Signal Deliverables
Responsible Party
Deliverable Task Additional Support

Signal Lead ITS Lead

Signal Plan and Electrical Detail Sheets @ = Complete Signal Plan and Electrical Detail Sheets X
Quantity and Cost Estimates @ = Complete Quantity and Cost Estimates X X
Project Special Provisions @ = Develop Project Special Provisions X X
Project Documentation @ = Complete Project Documentation X

Qindicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance.

35G1 Complete Signals & ITS Design 10
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Complete Signal Plan and Electrical Detail Sheets
To complete this task, the Signal Lead is to submit the signal designs to the Project Manager and ITS and
Signals Management Section. This includes:

= Using Signal Recommendations (provided by the Regional Traffic Engineer), NCDOT S—and
SigralsTransportation Systems Management & Operations (TSMO) Unit Design Manual, and NCDOT
ITS & Signal Plan Guidelines, develop and submit the initial signal design package after completing
Qc.

= Electrical details are not required at this submittal.

To finalize the signal design and in submitting the electrical details, the Signal Lead is to:

= Provide a written response to each signal-related comment from the previous submittal.

=  Revise the design in accordance with the responses.

= Ensure revisions conform to the Signal Recommendations (provided by the Regional Traffic
Engineer), NCDOT HS-and-SignaisTransportation Systems Management & Operations (TSMO) Unit
Design Manual, and NCDOT ITS & Signal Plan Guidelines.

= Coordinate the QC review following the NCDOT Quality Management Program: Quality Control and
Quality Assurance procedures and the respective QC Checklist before upload and distribution.

Once all previous comments are addressed and the plans QC’ed, the Signal Lead is to submit plan sheets
| to the HS—and-SighalsTransportation Systems Management and Operation (TSMO) Unit (Signal Design
Section), uploading plans on the project SharePoint site.

Complete Quantity and Cost Estimates

To complete the quantity and cost estimate, the Signal Lead is to:

= Perform quantity takeoffs following the NCDOT #HS—and—SigraisTransportation Systems
Management and Operations (TSMO) Unit Design Manual, NCDOT Standard Specifications for
Roads and Structures, and the most recent ITS and Signals Unit pay item list.

= Use standard pay items when possible and coordinate with the appropriate Lead in the ITS and
Signals Management Section when generic pay items are necessary.

= Develop cost estimates using recent bid data available on the NCDOT’s website and ITS and Signals
Management Section resources.

=  Submit the draft and final approved quantity and cost estimate to the appropriate Lead in the ITS
and Signals Management Section.

Develop Project Special Provisions

| The Signal or ITS Lead is to use the ITSS Project Special Provisions-PSP-Current Version and quantity list
when preparing the project-related special provisions, submitting the special provisions to the ITS and
Signals Management Section for review.

Once completed and accepted, the Signal or ITS Lead is to upload completed documents on the project
SharePoint site.
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Complete Project Documentation
The Signal Lead is to do the following concurrently with developing the signal plans and submittals:

= Submit Autoturn simulations for left-turning vehicles for all signal designs on the project.
=  Provide signed clearance time calculations and clearance distances for all signal designs on the
project
=  Provide metal pole elevations and calculations for metal pole heights.
+ Design for 17 feet of roadway clearance except when otherwise specified.
*  Provide standard strain pole selections and justifications.
= Provide documentation of latest counts per intersection and justification of phase selection.
= Provide copies of signal related email correspondence with the NCDOT or Municipal personnel,
notes from any signal-related phone conversations, and any field notes.
= Provide a database or configuration file for each location.
+ Ensure the file includes all the necessary programming entries to achieve the desired operation
of the signal design for the location.
+ Ensure the file is compatible with the local controller software that is being used and is able to
be downloaded directly to the controller unit without conversion.
= Place all simulations, calculations, and other documentation in the project’s “Intelligent Traffic
Systems and Signals” folder on the project SharePoint site and submit draft Project Documentation.

The Signal Lead is to revise and resubmit draft Project Documentation in response to any comments.

s
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Signal Communications Deliverables

Responsible Party

nn Additional
Deliverable Activity Leader

Complete UMR Plans = Complete UMR Plans X
= Complete Signal Communications and Fiber
Signal Communications and Fiber Splice Sheets ¢ , X
Splice Sheets
Electrical Service and Feeder Conductors @ = Complete Electrical Service to Devices X
Quantity and Cost Estimates @ = Complete Quantity and Cost Estimates X X
Project Special Provisions @ = Develop Project Special Provisions X X

e—Complete Railroad Encroachment
Agreement(s) — Stand-alene-Sighal-Systems
= Complete Railroad-Encroachment
Railroad Encroachment Agreement(s) ¢ Ag;eem@g.@‘s)—&g_gg[éyg{em& X
@ Indicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Complete UMR Plans

Begin the activity as soon as the Preliminary Utility Coordination Working Plans are received from the
Utility Owner or their delegated representative, if applicable (see 3UT1 for related information). UMR
Plans are only needed for fiber that is attached to joint use poles that are not being replaced in the
Preliminary Utility Relocation Plans. To establish the UMR Plans, the Signal Communications Lead finalize
the boundaries of the project and develops a base map for the UMR plans. This includes:

= |dentifying, recording, and mapping all roadways and driveways, cabinet and signal inventory
numbers and all poles in which cable will be attached aerially (UMR plan sheets).

=  Developing a tree map, identifying proposed and all existing utility cable heights (UMR plan sheets).

= Avoiding conflicts by coordinating with utility owners and other Units/disciplines, including utilities,
roadway design, and hydraulics.

For acceptance and transmittal, the Signals Communications Lead:

= Provides written responses to each related comment from the previous submittal of UMR plan
sheets.

= Submits draft final UMR plans to utility companies for review and comment.

= Submits final UMR plans and requests estimates from utility companies for utility work.

Complete Signal Communications and Fiber Splice Sheets
| When developing the plan package, the 1SSignal Communications Lead is to submit preliminary signal
communications and fiber splice plans to the ITS and Signals Management Section for review. The
| #FSSignal Communications Lead is to reference the Signal Recommendations, NCDOT HSTransportation

35G1 Complete Signals & ITS Design 13
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| Systems Management and SigneisOperations (TSMQO) Unit Design Manual, and NCDOT ITS & Signal Plan
Guidelines when preparing these plans.

‘ To finalize the plan package, the +SSignal Communications Lead is to:

=  Provide written responses to each signal communications-related and fiber splice comment from
the previous submittal.

= Revise the design in accordance with the responses.

= Ensure revisions conform to the Signal Recommendations (provided by the Regional Traffic
Engineer), NCDOT HS-and-SighaisTransportation Systems Management and Operations (TSMO) Unit
Design Manual, and NCDOT ITS & Signal Plan Guidelines.

=  Coordinate the QC review following the NCDOT Quality Management Program: Quality Control and
Quality Assurance procedures and the respective QC Checklist before upload and distribution.

Once all previous comments are addressed and plans QC’ed, the Signals Communications Lead uploads
the plan sheets to the project SharePoint/ProjectWise site and notifies the Signal Design Section for
review with the signal designs.

CCTV installations on Signal Communications Projects that at more than 300 feet from the signal cabinet
and that require a separate electrical service are to follow the same electrical service requirements as
other stand-alone ITS devices. Electrical Service plans for these devices are to be shown on the Signal
Communications plan sheets.

Complete Quantity and Cost Estimates
3SG1 under the signal’s section details how to complete Quantity and Cost Estimates.

Develop Project Special Provisions
3SG1 under the signal’s section details how to develop the Project Special Provisions, in addition to using
the ITSS Project Special Provisions-PSP-Current Version.

Complete Railroad Encroachment Agreement(s)

Complete Railroad Encroachment Agreement(s) If the fiber will cross a railroad corridor either aerially or
underground, the Signals Communications Lead is responsible for completing all applications and
drawings required for processing railroad encroachment agreements for the project. The Signal
Communications Lead is also responsible for any changes requested by the Project Manager or the
Railroad Company.

After the applications and drawings are completed, the Signal Communications Lead submits the package
to the Project Manager for further processing and payments.

35G1 Complete Signals & ITS Design 14
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ITS Deliverables

ITS Cable Routing Plans and Fiber Splice Plans @ L. ) X X
Splicing Diagrams

= Complete Final ITS Device List for IP Address

= Complete ITS Cable Routing Plans and Fiber

Final ITS Device List for IP Address Allocation

Allocation - -

Quantity and Cost Estimates a = Complete Quantity and Cost Estimates X X

Project Special Provisions a = Develop Project Special Provisions X X
= Complete Railroad Encroachment

Railroad Encroachment Agreement(s) @ X X

Agreement(s) — ITS Cable Routing

a |ndicates that final document(s) or data set(s) require review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Complete ITS Cable Routing Plans and Fiber Splicing Diagrams

When developing the plan package, the ITS Lead is to submit preliminary ITS Cable Routing Plans and Fiber
Splice Plans to the ITS and Signals Management Section for review. The ITS Lead is to reference the Signal
Recommendations, NCDOT /TS and Signals Unit Design Manual, NCDOT /TS & Signal Plan Guidelines and
any other references required for the project by the NCDOT ITS Unit when preparing these plans.

To finalize the plan package, the ITS Lead is to:

=  Provide written responses to each ITS-related and fiber splice comment from the previous
submittal.

= Revise the design in accordance with the responses.

= Ensure revisions conform to the NCDOT ITS and Signals Unit Design Manual and NCDOT ITS & Signal
Plan Guidelines.

= Coordinate the QC review following the NCDOT Quality Management Program: Quality Control and
Quality Assurance procedures and the respective QC Checklist before upload and distribution.

Once all previous comments are addressed and plans QC’ed, the ITS Lead uploads the plan sheets to the
project SharePoint/ProjectWise site and notifies the ITS and Signals Management Section for review.

35G1 Complete Signals & ITS Design 15
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CCTV installations on Signal Communications Projects that at more than 300 feet from the signal cabinet
and that require a separate electrical service are to follow the same electrical service requirements as
other stand-alone ITS devices. Electrical Service plans for these devices are to be shown on the Signal
Communications plan sheets.

Reference the UMR Plans task under the Signal Communications Deliverables for any ITS projects that
require UMR work.

Complete Final ITS Device List for IP Address Allocation

The ITS Team Lead is to submit a final list of ITS device quantities, types and locations to DIT and the TSMO
Unit for IP address allocation. This list shall include any device or cabinet with an ethernet device including
HUB and Splice cabinets

Complete Quantity and Cost Estimates
35G1 under the signal’s section details how to complete Quantity and Cost Estimates.

Develop Project Special Provisions
3SG1 under the signal’s section details how to develop the Project Special Provisions, in addition to using
the :ITSS Project Special Provisions-PSP-Current Version.

Complete Railroad Encroachment Agreement(s) —Stand-alone-SignalSysterms

The ITS Lead is responsible for completing all applications and drawings required for processing railroad
encroachment agreements for the project. The ITS Lead is also responsible for any changes requested by
the Project Manager or the Railroad Company.

After the applications and drawings are completed, the ITS Lead submits the package to the Project
Manager for further processing and payments.
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5SG1 ITS and Signal-are-+S Construction Support

The Signal Lead and/or ITS Lead provides the following support during the Construction Phase:

=  Provides technical expertise and answers questions related to signals and ITS design during the pre-
construction meeting and throughout construction
=  Completes Construction Revision (as needed): Perform applicable steps for a construction revision
based on the latest version of the Let Plans (see 5CS1 for related information) to address identified
field issues
= Reviews working/shop drawings
= Reviews associated materials submittals. This process includes:
+ The submittal package is sent by the contractor to the Signal or ITS Lead and other appropriate
persons.
+ The submittal package is reviewed by the appropriate Group in the ITS and Signals Management
Section.
+ The appropriate Group approves or rejects each item in the submittal package.
+ The completed submittal package is sent to the contractor and other appropriate persons.
= Ensures the electrical service is in compliance with NCDOT Roadway Standard Drawings, Standard
Specifications for Roads and Structures, National electrical Safety Code and the National Electrical
Code.
=  Completes ITS Testing: Conducts and completes successfully the following tests before acceptance
of the signal system project:
+ Conducts site tests as described in the project’s Special Provisions
+ Conducts system testing as described in the project’s Special Provisions
+ Signs testing documents for approval (City and/or ITS Lead)
+  Starts the 60-day Observation Period upon the successful completion of all tests and punch-list
items as described in the project’s Special Provisions (if applicable).

References

Federal Highway Administration (FHWA) Manual on Uniform Traffic Control Devices (MUTCD)
TSMO Unit Design Manual Part 1 - Signal Design

TSMO Unit Design Manual Part 2 - Signals Management

TSMO Unit Design Manual Part 3 - ITS

National Electrical Safety Code

National Electric Code

Roadway Standard Drawings

Standard Specifications for Roads and Structures

ITSS Project Special Provisions — PSP — Current Version

TSMO Unit Qualified Products List

NCDOT Quality Management Program: Quality Control and Quality Assurance

Oooooooooooao
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Noise Wall Location Incorporation

The Roadway Design Lead obtains and incorporates approved noise wall locations from the Design Noise
Report into the plan set per guidance in the Roadway Design Manual. The Design Noise Report is
generated by the Environmental Analysis Unit (Traffic Noise and Air Quality) or their designee (see 3EN1
and 3EN2 for related information).

= Note: Anticipated revisions to the plans include potential modifications to the typical sections, plan
sheets, 3D model, cross sections, slope stakes, and proposed right-of-way and/or easements.

If required, the Roadway Design Lead participates in coordination to resolve any conflicts the noise wall
locations may present within the designs. Others engaged in this coordination include the Hydraulics
Design Engineer, Design Geotechnical Engineer, Utility Coordinator, Structures Lead, Work Zone Traffic
Control (WZTC) Project Design Engineer, and the appropriate Division personnel. If the recommended
solution has the potential to jeopardize the scope, schedule, or budget, the Project Manager determines
what further coordination is needed to obtain a final resolution.

Plan Set Compilation

The Roadway Design Lead receivescontinues to receive final designs, plans, and/or results of coordination
efforts from all or a portion of the disciplines/Units. This includes but is not limited to Hydraulics, Utilities,
Work Zone Traffic Control, Structures Management, Signing and Delineation, Roadside Environmental,
Geotechnical Engineering, and Rail Division. Their information is reviewed for consistency with the
roadway design plans per the Roadway Design Manual.

= |f there are concerns that need to be addressed, the appropriate lead is engaged to determine
practicable solutions.

= |f the recommended solution has the potential to jeopardize the scope, schedule, or budget, the
Roadway Design Lead informs the Project Manager, so that the Project Manager can determine
what further coordination is needed.

Construction Estimate Quantities

The Roadway Design Lead and other associated disciplines/Units update the quantities for pay items
associated with the construction of the proposed designs per guidance in the Roadway Design Manual to
reflect any design revisions and/or updated recommendations from other technical Units or the Division.
The quantities are provided to the Project Manager, so that the Project Manager can coordinate an
updated construction cost estimate generated by the Contract Standards and Development Unit (see 3CS1
for related information).

3RD1 Complete Roadway Design 22
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| Plan Set QC Review, Design Complete Review Meeting, and Finalization

The Roadway Design Lead completes the respective QC Checklist following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures before upload and/or
distribution of Right-ef-WayDesign Complete Review Plan Set.

After the other technical disciples/Units have uploaded their completed plans and notified the Roadway
Design Lead and Project Manager, the Project Manager coordinates the scheduling of the Rlan-in-
Handpreviously scoped Design Complete Review Meeting. If needed (depending on the complexity of the
project or if significant changes have occurred from the Alignment Defined Stage), the Roadway Design
Lead and Project Manager determine the need for an additional Constructability Review (see 3VM1 for
related information).

For roadway designs developed by a Private Engineering Firm, the Roadway Design reviewer or Division
designee uses appropriate means, including the applicable QA checklist in the Quality Management
Manual to complete a quality assurance review. This review is to ensure the plan set is complete and in
compliance with current NCDOT and Roadway Design Unit guidance, policies, and procedures.

Conduct Permit Drawing Consistency Review

The development of environmental permit drawings is a critical component for obtaining approval from
the appropriate environmental agencies prior to let. To complete this task, the Roadway Design Lead
compares the draft environmental permit drawings with the current roadway design plans.

= Upon receipt of the draft environmental permit drawings from the Hydraulics Design Engineer, the
Roadway Design Lead compares the plans to verify the impacts are the same.

= The elements under review include slope stakes, proposed right-of-way and easement impacts,
clearing methodology, and the data associated with major hydraulic crossings.

3RD1 Complete Roadway Design 23
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4RD1 Finalize the PS&E Package

Overview

With right-of-way acquisition and utility relocations well underway, compile the Final Roadway Design
Plans, Specifications, and Estimate (PS&E) with all other required documentation to assist the Contract
Standards and Development Unit to develop the contract for the Advertisement and Letting Process.

References

O Roadway Design Manual

O Roadway Design Consultant Coordination Guidelines (In Development: The guidelines are
being updated.)

O NCDOT Quality Management Program: Quality Control and Quality Assurance

Deliverables

Responsible Party
Deliverable Activity Leader Additional Support

. Other Technical
ey e et Discipline/Unit Leads

Review Set of Final Plans @ X
= Complete PS&E Package
Final Construction Quantities for Roadway Design Plans @ X
= i Final X (Rol inth
Sealed Contract Roadway Design Plans @ Submit Contract/Fina. X i e.as f’°ted in the
Plans descriptions below)

Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete PS&E Package
The Roadway Design Lead updates the plans based on comments from the Design Review Complete
Meeting, considering:

= Comments and recommendations from the review meeting are analyzed to determine if each is
feasible to address.

= |If results of the analyses do not provide a clear resolution, results are circulated to all relevant
engineers and Division personnel for a final determination.

=  The designs and plans are updated to include all final recommendations.

For compiling a complete PS&E package, the Roadway Design Lead updates the plans, as needed, for any
design changes that occurred after the end of the-RPlan-in-Hand-Stage 3. The process includes completing:

= The appropriate documentation required by the Contract Standards and Development Unit or
Division Contract Engineer in proper format to either be included in the plans or provided as
standalone documents.

= [|tems include the index of sheets, list of standard drawings, general notes, special provisions,
relevant summary plan sheets summaries, quantities, and key documents.

4RD1 Finalize the PS&E Package 25
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PS&E/Letting
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2SD1 Beveloplnitiate Signing and Delineation Design

Overview

Using the roadway model as a guide, develop a signing and delineation design for the project. Locate
overhead and ground mounted type A and B-signs and establish pavement delineation in accordance with
Manual of Uniform Traffic Control Devices (MUTCD), NCDOT Roadway Standard Drawings, and NCDOT
Signing and Delineation Manual.

References

Federal Highway Administration (FHWA) Manual on Uniform Traffic Control Devices (MUTCD)
FHWA Standard Highway Signs and Markings

Signing and Delineation Unit Website

Signing and Delineation Procedure Manual

Standard Specifications for Roads and Structures

Traffic Engineering Practices, Policies, and Legal Authority (TEPPL)

Roadway Standard Drawings

Roadway Design Manual

Construction Manual

NC Supplement to the Manual on Uniform Traffic Control Devices

Logo Manual

American Association of State Highway Transportation Officials (AASHTO) Roadside Design
Guide

AASHTO A Policy on Geometric Design of Highways and Streets

O NCDOT Quality Management Program: Quality Control and Quality Assurance

Ooooooooooaogoao

O

Deliverables

Responsible Party
Activity Leader Additional Support

Deliverable . . . Other Technical Discipline/Unit
ing and Regional Signing and .
. . ., 9 . s Leads (Roles noted in the
Delineation Designer Delineation Engineer o
descriptions below)
X

= Complete Preliminary Signing X X
and Delineation Layout
= [dentify Conflicts with Utilities,

Right-of-Way, Wall, and ITS X X X
L L Device Conflicts
PrczlleTary S'lgnlng L Determine
and Delineation Signing and Delineation X X X

Strip Map @ y .
o o Construction Limits

= Ensure Lane Continuity and

X X
Adequate Merging - -
= Submit Preliminary Signing and X

Delineation Strip Map
Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance.

2SD1 Initiate Signing and Delineation Design 1
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Complete Preliminary Signing and Delineation Layout

| The Signing and Delineation Designer is to develop the plansPreliminary Signing and Delineation Strip Map
using NCDOT Roadway Standard Drawings, the MUTCD, TEPPL, and NCDOT Signing and Delineation
Procedure Manual. Review the Traffic Operations Analysis Technical Memorandum and proposed lane
configuration with the Roadway Design Lead to ensure lane continuity is met and the proposed design
can be signed and marked in accordance with the MUTCD on complex projects (see 2TM1 and 2RD1 for
related information). QC review is required before distribution for all labels, callouts, notes, and
information.

In reference to Chapter 4 of the NCDOT Signing and Delineation Procedure Manual, the Signing and
Delineation Designer is to complete the following for signing design:

= Develop Signing and Delineation Strip Map- that includes both existing and proposed signing.

n—ldentify-Overhead-Signlocations{stationsk

+ _If it makes the Strip Map easier to read, the existing sighs may be shown on a separate strip map.
+ _ Strip Map shall include all guide signs (MUTCD Chapters 2D through 2L) and all Type A, B and D

signs.

= Show the preliminary delineation layout on the Signing and Delineation Strip Map.

=  Determine sign messaging.

Identify ground mounted sign locations (stations) for all Type A, B and D signs.

= |dentify overhead sign locations (stations).

= Determine overhead sign structure type.

= Determine simple (guardrail) or break away supports for ground mounted signs.

= Develop preliminary barrier and guardrail request for foundation and support- protection.

=  Review recommendations from the Complete Street Review Assessment and incorporate if
appropriate.

= Coordinate with appropriate Division and TSMO that their proposed DMS locations do not conflict
with permanent signs locations.

= |dentify if a Work Zone Signing Staging plan is needed, as coordinate with the Traffic Management
Unit (Work Zone Traffic Control).

The Signing and Delineation Designer is-te-ceerdinatecoordinates with the Signing and Delineation Unit,
Division Office for approval of routing and sign messaging in accordance with MUTCD, TEPPL, FHWA, and
AASHTO.

= Review for safety, operational, or other elements that may eause-require roadway modifications
(i.e. lane drops and option lanes.)

= Review for compliance with MUTCD, TEPPL and Roadway Standard Drawings.

= Review lane configuration and complex interchanges, exit only, lane drops, and option lanes.

= Replace, modify, or upgrade existing signs where necessary in accordance with MUTCD and TEPPL.

2SD1 Initiate Signing and Delineation Design 2
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In reference to Chapter 5 of the NCDOT Signing and Delineation Procedure Manual, the Signing and
Delineation Designer is to complete the following for delineation design:

=  Acquire a pavement marking recommendation letter from Signing and Delineation Standards
Section.
* This letter can be found under the SharePoint site Preconstruction Projects file structure or by
contacting the Signing and Delineation Standards Engineer.
=  Base the striping plan on the roadway model.
= Ensure lane continuity (also see Chapter 2 of the NCDOT Signing and Delineation Manual).
= Note lane configurations, such as lane drops, lane reductions, and option lanes (additional signs
may be required). Coordinate with the Roadway Design Lead, Congestion Management Project
Engineer, and Division Traffic Engineer as required.

. : : : | ‘

The Signing and Delineation Designer is to send plans and fully communicate with appropriate Division
Traffic Engineer and Regional Traffic Engineer to acquire and review for combined comments with Signing
and Delineation Unit staff.

| For all submittals, the Signing and Delineation Designer iste-upleaduploads the submittal onto the project
SharePoint site.

Identify Conflicts with Utilities, Right-of-Way, Wall, and ITS Bevice-ConflictsDevices

The Signing and Delineation Designer is to eensidersconsider placement of signing, considering that
regulatory, warning and guide signs have a higher priority. Of note, the:

= Remaining signs shall only be installed where adequate spacing is available between other higher
priority signs.

= Other signs shall not be installed in a position where they obscure the road users’ view of other
traffic control devices.

Additionally, the Signing and Delineation Designer is to:

= Ensure there are no utility (e.g., gas, fiber), wall (e.g., retaining, noise), ITS device, or drainage (e.g.,
drop inlets) conflicts.

= Ensure the sign is visible and not obstructed by other roadway features (e.g., bridge, vertical/
horizontal curvature).

= Determine if additional right-of-way is required.

= Document if signs are required to be adjusted due to conflicts.

‘ Determine Signing and Delineation Construction Limits

Signing and Delineation construction limits can extend past construction limits. When completing this
task, the Signing and Delineation Designer is to:

=  Account for construction phasing for opening of portions of roadway.

2SD1 Initiate Signing and Delineation Design 4
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= Ensure necessary routing is established throughout the project.

= Ensure all signs, including advaneedadvance and route continuity, are considered when reviewing
overall signing plan.

= Ensure all pavement markings, including offsite approaches and departures, are considered when
developing overall delineation plan.

= Coordinate with the Traffic Management Unit (Work Zone Traffic Control) if signs are located
outside of the construction limits.

= SybmitCoordinate with the Roadway Designer and Traffic Management Unit (Wok Zone Traffic
Control) if required pavement markings are located outside of the construction limits.

Ensure Lane Continuity and Adequate Merging-Recemmendations——

The Signing and Delineation Designer is to ensure lane continuity in reference to Section 2.7 of the NCDOT
Signing and Delineation Procedure Manual. This includes review of the geometric layout to ensure that
elements such as signing requirements, intersection operation, merging, exit only, lane/route continuity,
end of freeway plans, and temporary connection plans are sufficient for the safety and operations of
roadway users. Any necessary modifications to geometric layout to ensure lane continuity, adequate

merging, and required signing are to be discussed and coordinated with all affected technical
Units/disciplines (such as Roadway and Congestion Management) and all stakeholders (such as the
Regional Traffic Engineer and the applicable Division).

Dictel Plan Submi

Submit Preliminary Signing and Delineation Strip Map

The Signing and Delineation Designer coordinates the QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upload and distribution of any deliverables. Once the plarsarePreliminary Signing and Delineation
Strip Map is QC'd, the Signing and Delineation Designer submits the plansStrip Map and supporting
documentation via the project SharePoint site for review and comment. The Signing and Delineation
Designer sends email notification with a link to the submittal to the appropriate staff as applicable: Project
Manager, Division—effice—and, Regional Traffic Engineer stafffor—review—and esemmentRegional SDU

Engineer.

2SD1 Initiate Signing and Delineation Design 5
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25D2 Advance Signing and Delineation Design

Overview

Advance the signing and delineation plans in reference to NCDOT Roadway Standard Drawings, the
MUTCD, TEPPL, and NCDOT Signing and Delineation Procedure Manual.

References

Federal Highway Administration (FHWA) Manual on Uniform Traffic Control Devices (MUTCD)
FHWA Standard Highway Signs and Markings

Signing and Delineation Unit Website

Signing and Delineation Procedure Manual

Standard Specifications for Roads and Structures

Traffic Engineering Practices, Policies, and Legal Authority (TEPPL)

Roadway Standard Drawings

Roadway Design Manual

Construction Manual

NC Supplement to the Manual on Uniform Traffic Control Devices

Logo Manual

American Association of State Highway Transportation Officials (AASHTO) Roadside Design

Guide
AASHTO A Policy on Geometric Design of Highways and Streets

0 NCDOT Quality Management Program: Quality Control and Quality Assurance

0 o o

O

Deliverables

Update Strip Map @ X X
Develop Signing Plans @ X X
Develop Ground Mounted Sign Support Design

B a & BR 1B = Advance Signing and Delineation X X
Worksheets ; : -

. : Design for Field Inspection

Develop Ground Mounted Sign Support Design X
Cross Sections @ = Advance Signing and Delineation - -
Document Guardrail/Barrier Locations & Design for Right-of-Way Plans X X
Develop Overhead Sign Locations @ X X
Develop Pavement Marking Plans @ X X

Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Advance Signing and Delineation Design for Field Inspection
The Signing and Delineation Designer is to advance the signing and delineation plans for use at the Field
Inspection. The Signing and Delineation Designer is to submit the Field Inspection plans including an

25D2 Advance Signing and Delineation Design 6
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updated strip map to the appropriate Division Office, Regional Traffic Engineer, Regional Signing and
Delineation Engineer and Project Manager. This includes steps that involve:

= Addressing comments by the Signing and Delineation Unit and the applicable Division from the
previous design phase review.
= Providing an updated Signing and Delineation Strip Map from 2SD1 with the addition of all
regulatory and warning signs.
= Addressing all right-of-way, utility, drainage, retaining/noise wall, ITS device conflicts, or provide a
plan of action for addressing these conflicts.
= Updating preliminary signing and marking concept per revisions to the roadway design including
any changes to lane widths and intersection layouts.
= Coordinating with appropriate Division and TSMO that their proposed DMS locations do not conflict
with the permanent sign locations.
= Coordinating stop bar and crosswalk locations with the Signal Design lead.
= Developing proposed signing plans with notes in accordance with MUTCD, the NCDOT Signing and
Delineation Procedure Manual (Chapter 4), and NCDOT Roadway Standard Drawings (Section 9)
with supporting signing documentation including:
*  Ground mounted sign support design worksheets
*  Ground mounted sign support design cross sections
+ List of all Barrier and Guardrail Locations needed for sign foundation and support protection.
+ List of all Overhead Sign Locations - list of all overhead sign locations with coordinates
= Developing proposed pavement marking plans in accordance with MUTCD, the NCDOT Signing and
Delineation Procedure Manual (Chapter 5), and NCDOT Roadway Standard Drawings (Section 12),
including notes, schedule, pavement marking stations, labels, and proposed curb ramp locations

and types

Submit Signing and Delineation Design for Field Inspection

The Signing and Delineation Designer coordinates the QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upload and distribution of any deliverables. Once the Signing and Delineation Plans for Field
Inspection are QC'd, the Signing and Delineation Designer submits the Plans and supporting
documentation via the project SharePoint site for review and comment. The Signing and Delineation
Designer sends email notification with a link to the submittal to the appropriate staff as applicable: Project
Manager, Division, Regional Traffic Engineer and Regional SDU Engineer.

Advance Signing and Delineation Design for Right-of-Way Plans

The Signing and Delineation Designer is to advance the signing and delineation plans and to complete the
Right-of-Way Plan Set. The Signing and Delineation Designer is to submit the plans including and updated
strip_ map to appropriate Division office, Regional Traffic Engineer, Regional Signing and Delineation

Engineer, and Project Manager. This includes steps that involve:

= Addressing comments by the Signing and Delineation Unit and the applicable Division from the
previous Field Inspection Plans.
=  Providing an updated Signing and Delineation Strip Map.

25D2 Advance Signing and Delineation Design 7
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= Addressing all right-of-way, utility, drainage, retaining/noise wall, ITS device conflicts, or provide a
plan of action for addressing these conflicts.
= Updating preliminary signing and marking per revisions to the roadway design including any changes
to lane widths and intersection layouts.
= Coordinating stop bar and crosswalk location changes with Signal Design Lead.
=  Updating proposed signing plans in accordance with MUTCD, the NCDOT Signing and Delineation
Procedure Manual (Chapter 4), and NCDOT Roadway Standard Drawings (Section 9) with supporting
signing documentation including:
*  Ground mounted support design worksheets
* Ground mounted support design cross sections
+ List of all Barrier and Guardrail Locations needed for sign foundation and support protection
+ List of all Overhead Sign Locations - list of all overhead sign locations with coordinates
=  Updating proposed pavement marking plans in accordance with MUTCD, the NCDOT Signing and
Delineation Procedure Manual (Chapter 5), and NCDOT Roadway Standard Drawings (Section 12),
including notes, schedule, pavement marking stations, labels and proposed curb ramp locations and

types.

Submit Signing and Delineation Design for Right-of-Way Plans

The Signing and Delineation Designer coordinates the QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upload and distribution of any deliverables. Once the Signing and Delineation Plans for the Right-
of-Way Plan Set are QC'd, the Signing and Delineation Designer submits the Plans and supporting
documentation via the project SharePoint site for review and comment. The Signing and Delineation
Designer sends email notification with a link to the submittal to the appropriate staff as applicable: Project
Manager, Division, Regional Traffic Engineer and Regional SDU Engineer.

25D2 Advance Signing and Delineation Design 8
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3SD1 Complete Signing and Delineation Design

Overview
Complete the signing and delineation plans in reference to NCDOT Roadway Standard Drawings, the
MUTCD, TEPPL, and NCDOT Signing and Delineation Procedure Manual.

References

Federal Highway Administration (FHWA) Manual on Uniform Traffic Control Devices (MUTCD)
FHWA Standard Highway Signs and Markings

Signing and Delineation Unit Website

Signing and Delineation Procedure Manual

Standard Specifications for Roads and Structures

Traffic Engineering Practices, Policies, and Leqal Authority (TEPPL)
Roadway Standard Drawings

Roadway Design Manual

Construction Manual

NC Supplement to the Manual on Uniform Traffic Control Devices
Logo Manual

American-Asseciation-of StateHighwayFranspertation-Officials {AASHTO} Roadside Design
Guide

Ooooooooogoooaogao

O AASHTO A Policy on Geometric Design of Highways and Streets
O NCDOT Quality Management Program: Quality Control and Quality Assurance
Deliverables

Responsible Party

Activity Leader Additional Support

Regional Signing and
Delineation Engineer

Deliverable Task
Signing and
Delineation Designer

ApprovedComplete Strip Map 2
Complete Signing Plans @
Overhead-Sign-teeationsComplete Ground Mounted Sign Support
Design Worksheets @ = Complete Ynsealed
Signing and
Delineation Plans

Complete Ground Mounted Sign Support Design Cross Sections ¢

Complete Guardrail/Barrier Locations @
Complete Overhead Sign Locations @
Complete Sign Designs-and-SupportChart2
Complete Quantities @

Develop Project Special Provisions @

Complete Pavement Marking Plans

Complete Three Way Check-QC/QA
Final-PlansFinalize Quantities @ . qul Slgr.nng and
I — Delineation Plans

Finalize Project Special Provisions @

IX X < X X X X X [xX X [x xX X< X II
IX X< > X X X X X [X X [x xX X X
(Yo}

Finalize Plans and Supporting Documentation

3SD1 Complete Signing and Delineation Design
Last Modified: August 2024


https://mutcd.fhwa.dot.gov/kno_2009r1r2.htm
http://mutcd.fhwa.dot.gov/ser-shs_millennium.htm
https://connect.ncdot.gov/resources/safety/Pages/Signing-and-Delineation.aspx
https://connect.ncdot.gov/resources/safety/Pages/Signing-and-Delineation-Unit-Procedures-Manual.aspx
https://connect.ncdot.gov/resources/safety/Pages/Signing-and-Delineation-Unit-Procedures-Manual.aspx
https://connect.ncdot.gov/resources/Specifications/Pages/default.aspx
https://connect.ncdot.gov/resources/safety/Teppl/Pages/Teppl-Select-Topics.aspx
https://connect.ncdot.gov/resources/Specifications/Pages/2018-Roadway-Standard-Drawings.aspx
https://connect.ncdot.gov/projects/Roadway/Pages/RDM.aspx
https://connect.ncdot.gov/projects/construction/pages/construction-manual.aspx
https://connect.ncdot.gov/resources/safety/Pages/Signing-and-Delineation.aspx
https://connect.ncdot.gov/resources/safety/Pages/Signing-and-Delineation.aspx
https://store.transportation.org/item/collectiondetail/105
https://store.transportation.org/item/collectiondetail/105
https://store.transportation.org/item/collectiondetail/180
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Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance.

Complete Ynseated-Signing and Delineation Plans

The Signing and Delineation Designer is to complete and submit the strip—mapComplete Signing and
Delineation Plans to the Readway—Design—teadappropriate Division office, Regional Traffic Engineer,
Regional Signing and Delineation Engineer, and Project Manager. This includes steps that involve:

= Addressing comments by the Signing and Delineation Unit and the applicable Division from the
previous design phase review.
=  Providing approved strip map of the signing concept ireludingtabeledand-stationed-pavement
ki ! deli .
= Addressing all right-of-way, utility, drainage, retaining/noise wall, ITS device conflicts,erprevidea
pran-ofactionforaddressing-these. No conflicts are to be left unresolved at this stage.
*  Providing-one-half-size-hard-copy—andPBEUpdating proposed signing plans in accordance with

MUTCD, the NCDOT Signing and Delineation Procedure Manual; (Chapter 4), and NCDOT Roadway
Standard Drawings (Seetions-9—-and12)-ef-theSection 9) with supporting signing documentation
including:

Compite-and-previde-aGround mounted support design worksheets (PDF)

* Ground mounted support design cross sections (PDF)

+ List of all Barrier and Guardrail Locations needed for sign foundation and support protection
PDF

+ List of all Overhead Sign Locations - list of all overhead sign locations te-the-Signing—Project

EHg-i-HEEFWIth coordinates !PDF)

Completeand-submitsign-designsandsuppertchartviaan-Electronic copy of the-support design

worksheets (Excel)
+ _Sign Designs with one design per page (DGN)
+  Sign Designs with one design per PBF-page (ifreguired})-PDF)

3SD1 Complete Signing and Delineation Design 10
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*  Complete-Final Quantity Estimate Calculations (PDF)
+ __Final Quantity Estimate (P1Q Tool)
+ Special Provisions that are project specific and not included within the current NCDOT Standard
Specifications-
= Updating proposed pavement marking plans in accordance with MUTCD, the NCDOT Signing and
Delineation Procedure Manual (Chapter 5), and NCDOT Roadway Standard Drawings (Section 12),
including notes, schedule, pavement marking stations, labels and proposed curb ramp locations and
types with supporting pavement marking documentation including:
* _Final Quantity Estimate Calculations (PDF)
+ __Final Quantity Estimate (P1Q Tool)
* __Special Provisions that are project specific and not included within the current NCDOT Standard
Specifications
= Perform a three-way check and appropriate QC/QA in accordance with Chapter 4 of the NCDOT
Signing and Delineation Procedure Manual, the NCDOT Quality Management Program: Quality
Control and Quality Assurance procedures, and the respective QC Checklist. Ensure that the Signing
and Delineation Unit and the applicable Division comments are addressed.

CompleteThe Signing and submitfinal-plansvia-an-unsealed-electronicDelineation Designer is to upload
the submittal effinalplansonto the project SharePoint site.

Final Signing and sigr-designsinr-both-BGNDelineation Plans

= Once the Complete Signhing and PBEfermat:

OneeDelineation Plan package is reviewed and approved by the Signing and Delineation Unit, the Signing
and Delineation Designer is to electronically submit signed and sealed PDFs, using DocuSign (or other
esignatures tool acceptable). Signing and Delineation Designer submits the Plans and supporting
documentation via the project SharePoint site. The Signing and Delineation Designer issends email

notification with a link to uplead-the submittal ente-theprojectSharePointsite—to the appropriate staff

as applicable: Project Manager, Division, Regional Traffic Engineer and Regional SDU Engineer.

As appropriate, NCDOT staff also complete and submit a Private Engineering Firm evaluation at this time.

3SD1 Complete Signing and Delineation Design 11
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1ST1 rvestigate-Structures Screening

Overview
Provide technical input on Express Design, determine preliminary structure cost for new structures, and
evaluate the condition of each existing structure to determine if replacement, rehabilitation, or widening
is an option.

Note: Actions during the Project Initiation Stage may be led and completed by staff from several different
NCDOT groups. Any person who has overall responsibility for a project during this Stage is referred to as
the “Project Lead.” This lead could be the Feasibility Studies Engineer, the Corridor Development Engineer,
the Division Planning Engineer, or someone in a similar role as tasked by a state or local agency.

References
O NCDOT Spatial Data Viewer

O WIGINS Bridge Inspection & Inventory Software
O Candidate Project/Express Design

Deliverables
Responsnble Party
Deliverable IES
Activity Lead Additional Support
Gather Existing Structure Inspection Structures Management
Structures Cost Estimate for Express Reports and Plans Unit Field Operations P ead
Design = Obtain Structures Input on Express Support, Division Bridge
Design Maintenance

Gather Existing Structure Inspection Reports and Plans

When existing structures are in the project study area, the Project Lead identifies all bridge and culvert
structures within the area. For existing structures, the Project Lead collects all related Bridge/Culvert
Inspection Reports and any existing structure plans to determine if replacement or rehabilitation is
necessary. This is all done in coordination with the Division Bridge Maintenance staff and Structures
Management Unit’s Field Operations Engineer, considering the following.

= Obtain existing inspection reports by contacting Structures Management Unit (Inventory &
Appraisal)
+ Use NCDOT Spatial Data Viewer with the structure layer to obtain the Bridge Number.
+  Provide Existing Bridge Numbers to Structures Management Unit (Inventory & Appraisal).

= Request Bridge Inspection Report from Structures Management Unit (Inventory & Appraisal).

= Request structure plans or as-built plans for existing bridge Structures Management Unit (Inventory
& Appraisal).

Obtain Structures Input on Express Design
The Project Lead is to obtain input on structures for the Express Design. The Structures Management
Unit’s Field Operations Engineer provides the following for all identified structures:

1ST1 Structures Screening 1
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=  Coordinate with the Division Bridge Maintenance staff

= Determine preliminary feasibility for the structure design and preliminary structure depth/
clearance, considering:
+  Bridge widening may require smaller girder depths.
*  For Grade Separations — coordinate with the Roadway Design Unit for vertical and horizontal

clearance requirements.
*  For Stream Crossings — coordinate with the Hydraulic Unit for span length and girder height.

= Determine the existing Bridge Numbers using the NCDOT Spatial Data ViewerNEDOT-Spatial-Data
Viewer and the structure layer

= |f necessary, collect data from a field inspection of all structures within project area, which includes
all bridges, culverts, pipes, and walls.

= |nvestigate and document current condition of all non- NBIS structures.

=  Consult with the Structures Management Unit’s Field Operations Engineer and the Division to
determine if replacement is necessary or if rehabilitation is required.

In coordination with the Structures Management Unit, the Project Lead provides a summary of the
preliminary structure recommendations to the Feasibility Studies Unit for the Express Design (see 1FS2
for related information).

1ST1 Structures Screening 2
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2S5T1 Scope Structures Design

Overview
Following the development of Design Recommendation Plan Set and the Bridge Survey Report, initiate
and finalize structure-related scope and estimating in coordination with the Project Manager.

References

O SMU Bridge Data Sheet — Scoping Template.xlsx

NCDOT Workday Estimate Form

American Association of State Highway Transportation Officials (AASHTO)
Load and Resistance Factor Design (LRFD) Bridge Design Manual

Structures Management Unit Design Manual

Structures Management Unit Design Manual — Standard Letters/Policy Memos
Structures Management Unit SharePoint Guidelines

Ooooooao

Deliverables

Responsnble Party
Activity Leader Additional Support
Deli bl Task
eliverable as Structures Management Unit
Project Design Firm
M L
anager | Structures Lead e T e

Develop and Finalize Structure
Scoping Sheet

Preliminary / Final Scoping Sheet

= Develop Preliminary Manday

Estimate X X
Preliminary / Final Manday
Estimate =  Finalize Manday Estimate X X X
= |nitiate NTP X

Develop and Finalize Structure Scoping Sheet

After development of the Design Recommendation Plan Set (after Preliminary Plans and Bridge Survey
and Hydraulic Design Reports (BSR) are finalized), the Design Firm Structures Lead developsis to complete
the StruetureSMU Bridge Data Sheet — Scoping SheetTemplate. The Design Firm Structures Lead can
coordinate with Structures Management Unit Private Engineering Firm (PEF) Coordination Group to
develop the Struetures-SeepingSMU Bridge Data Sheet. The SeepingBridge Data Sheet includes:

= Project Information
=  Structure Data for each site:
*  Superstructure Type
*  Number of spans
+ _Span lengths
+  Skew
+ _Alignment Type
+ Proposed Rail Type
+  Proposed Foundation Type

2ST1 Scope Structures Design 3
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https://connect.ncdot.gov/resources/Structures/Documents/SMU%20Bridge%20Data%20Sheet%20-%20Scoping%20Template.xlsx
https://connect.ncdot.gov/business/consultants/_layouts/download.aspx?SourceUrl=/business/consultants/Roadway/NCDOT_Workday_Estimate_Form.xlsm
https://connect.ncdot.gov/business/consultants/_layouts/download.aspx?SourceUrl=/business/consultants/Roadway/NCDOT_Workday_Estimate_Form.xlsm
https://connect.ncdot.gov/resources/Structures/Pages/Design-Manual.aspx
https://connect.ncdot.gov/resources/Structures/Pages/Memos-Letters.aspx
https://connect.ncdot.gov/resources/Structures/Pages/Design-Manual.aspx
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+  Utilities
+ Joint Type

+ Additional Comments — indicating additional items needed for scoping (Sidewalk/ MUP, Staged
Construction, etc.)
= Delivery Schedule for structure deliverables

Develop Preliminary Manday Estimate

To develop the Preliminary Manday Estimate, the Design Firm Structures Lead develops and submits an
initial “blank” manday estimate to the Project Manager. The Project Manager sends the “blank” manday
estimate and the Scoping Sheet to the Structures Management Unit PEF Coordination Group for
preparation of the in-house estimate.

Finalize Manday Estimate

The final estimate for manday and cost are to be within an allowable tolerance (5% hours, 10% cost). If
negotiation is necessary, the Project Manager asks the Structures Management Unit PEF Coordination
Group to negotiate with the Design Firm Structures Lead.

After negotiation, and revisions to the estimates are made, the Structures Management Unit PEF
Coordination Group returns the final estimate to the Project Manager, and the consultant Design Firm
Structures Lead submits a final manday estimate to the Project Manager. Upon completion, the Project
Manager issues Notice to Proceed (NTP) and a purchase order (PO) number to the Design Firm.

2ST1 Scope Structures Design 4
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2ST2 Develop Preliminary General Drawings

Overview
Complete and distribute the Preliminary General Drawings (PGDs) for all structures on the project.

References

O SMU Bridge Data Sheet — Scoping Template.xlsx

O NCDOT Workday Estimate Form
| B—Structures Management Unit Estimate Sheet

O American Association of State Highway Transportation Officials (AASHTO) Load and
Resistance Factor Design (LRFD) Bridge Design Manual
Structures Management Unit Design Manual
Structures Management Unit Design Manual — Standard Letters/Policy Memos
Structures Management Unit SharePoint Guidelines
NCDOT Quality Management Program: Quality Control and Quality Assurance
Structures QA Checklists
Structures QC Checklists

Oooo0ooaogao

Deliverables

Responsible Party
Activity Leader Additional Support

Deliverable Structures Management
Design Firm Unit )
Geotech |
Structures Lead Coordination CORECANICS
Group

= Develop Draft Preliminary General Drawings

" (PGDs) X X
Draft Preliminary General
Drawings (PGDs) for Review @ = Submit Draft PGD for Review to Structures
Management Unit Private-Engineering X X
FirmPEF Coordination Group
= Submit Draft PGBs-to-Preject-MeanagerPGD
Preliminary Header Elevations for Review {to Structures Management Unit o X
(if required) Private-Engineering-FirmPEF Coordination
Group)
=  Provide Vertical Abutment Wall Envelopes to
Vertical Abutment Wall Envelopes GeeotechnieaiStructures Management Unit X X X
PEF Coordination Group

Final Preliminary General Drawings
(PGDs) for Distribution @

Q Indicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Finalize and Distribute Final PGDs X X

Develop Draft Preliminary General Drawings (PGDs)
When developing the draft Preliminary General Drawings (PGDs), the Design Firm Structures Lead is to
reference the current Roadway Design plans (i.e., the Design Recommendation Plan Set) and the Bridge

2ST2 Develop Preliminary General Drawings 5
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https://connect.ncdot.gov/resources/Structures/Documents/SMU%20Bridge%20Data%20Sheet%20-%20Scoping%20Template.xlsx
https://connect.ncdot.gov/business/consultants/_layouts/download.aspx?SourceUrl=/business/consultants/Roadway/NCDOT_Workday_Estimate_Form.xlsm
https://connect.ncdot.gov/business/consultants/_layouts/download.aspx?SourceUrl=/business/consultants/Roadway/NCDOT_Workday_Estimate_Form.xlsm
https://connect.ncdot.gov/resources/Structures/Pages/Design-Manual.aspx
https://connect.ncdot.gov/resources/Structures/Pages/Memos-Letters.aspx
https://connect.ncdot.gov/resources/Structures/Pages/Design-Manual.aspx
https://connect.ncdot.gov/projects/Project-Management/Pages/default.aspx
https://connect.ncdot.gov/resources/Structures/Documents/Structures%20QA%20Checklists.zip
https://connect.ncdot.gov/resources/Structures/Documents/Structures%20QC%20Checklist.zip
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Survey and Hydraulic Design Reports (BSR) and coordinate as needed with the project Design Geotechnical
Engineer.

= For grade separations, determine bridge length, clearances, and girder type
+ Develop preliminary span lengths
+ Develop preliminary girder designs
+  Evaluate potential utility conflicts
+ Evaluate constructability, temporary access

=  For stream crossings, verify span lengths provided in the BSR
+ Developing preliminary span lengths
+ Developing preliminary girder designs
+  Evaluate potential jurisdictional impacts
+  Evaluate constructability, temporary access

=  For railroad crossings, verify location of future tracks provided by Rail Owner

+  Verify minimum vertical and horizontal clearance required
+ Develop preliminary span lengths
+ Develop preliminary girder designs
+ Evaluate potential changes in grade and impacts

The Design Firm Structures Lead drafts the Profile and Plan sheet, Typical Section, and Location Sketch
sheet as per Chapter 4 of the Structure Management Unit Design Manual.

Submit Draft PGD for Review to Structures Management Unit Rrivate-Enrgineerng

F+PEF Coordination Group
Following initial draft, the Design Firm Structures Lead uploads the draft PGDs to the project SharePoint
site for review, which includes:

= Structures Management Unit Private Engineering Firm (PEF) Coordination Group
= Division (if applicable)
=  Project Manager

The Design Firm Structures Lead is to allow up to 10 days for review comments.

If needed, the Design Firm Structures Lead develops the preliminary header elevations in accordance with
Section 6.2.2.9 of the Structures Management Unit Design Manual.

Provide Vertical Abutment Wall Envelopes to Geetechnicat—UnHStructures

Management Unit PEF Coordination Group

For structures with vertical abutment walls, the Design Firm Structures Lead develops the wall envelope,
submitting the envelope to the Project Manager (for information) and to Structures Management Unit
PEF Coordination Group for delivery to the Design Geotechnical Engineer for wall design.

Finalize and Distribute Final PGDs

After review and comments are returned to the Design Firm Structures Lead, and comments are
addressed, the Design Firm Structures Lead submits the Final PGD to the Structures Management Unit
PEF Coordination Group and the project team.

2ST2 Develop Preliminary General Drawings 6
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Provide Geotechnical Foundation Loads

After the distribution of Preliminary General Drawings (PGDs), the Design Firm Structures Lead
coordinates with the Project Manager, Structures Management Unit PEF Coordination Group, and
Geotechnical Engineering Unit as follows:

= Geotechnical Engineering Unit submits its Request for Loads to Structures Management Unit PEF
Coordination Group.

=  Structures Management Unit PEF Coordination Group passes the request along to Design Firm
Structures Lead.

= Design Firm Structures Lead submits foundation loads to Structures Management Unit PEF
Coordination Group.

=  Structures Management Unit PEF Coordination Group sends loads to Geotechnical Engineering Unit

= Geotechnical Engineering Unit post the Foundation Recommendations to the project SharePoint
site.

Provide Access Drawings — Stream Crossings

For stream crossings and in coordination with the Hydraulic Design Engineer and Environmental Analysis
Unit, the Design Firm Structures Lead provides the General Drawing of Site denoting access type (e.g.,
rock causeway, temporary work bridge) to the Hydraulic Design Engineer.

= Forarock causeway:
* Provide area for the causeway.
+  Show staging for removal or construction.
* Provide the Hydraulic Design Engineer with specific information required for Environmental
Permit Drawings.
=  For atemporary work bridge:
* In most cases, assume 30-foot spans, 30-foot width for mainline, 20-foot width for fingers, and
16-inch pipe piles.
* Provide area of piles for temporary impacts.
* Show temporary bridge on the General Drawing.

Complete Coast Guard Permit Sketches and Coordination

The Design Firm Structures Lead coordinates with the Structures Management Unit PEF Coordination
Group and Environmental Analysis Unit to develop U.S. Coast Guard permit sketches for proposed
structures over navigable waters. Prepare sketches in accordance with the Structures Management Unit
Manual.

Complete Railroad Coordination Support and Easement Sketches

Indevelopment:

The Design Firm Structures Lead coordinates with the Structures Management Unit PEF Coordination
Group, Location & Surveys Unit, and Rail Division to develop temporary and permanent easement
sketches. Once approved by Rail Owner, permanent easements are surveyed, recorded and plat maps are
developed for recordation.

3ST1 Complete Structures Design 9
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PS&E/Letting

4ST1 Finalize Structures Design PS&E

Overview
Submit Plans, Specifications, and Estimates (PS&E) to the Structures Management Unit PEF Coordination
Group, who submits to Contract Standards and Development (CS&D) for letting.

References

O Structures Management Unit Design Manual

Structures Management Unit SharePoint Guidelines

Roadway Design/Structures Checklist

Structures Working Days Guidelines

Structures PSP Lineup Sheet

NCDOT Quality Management Program: Quality Control and Quality Assurance
Structures QA Checklists

Structures QC Checklists

Oooooooano

Deliverables

Deliverable Task Activity Leader Additional Support

Design Firm
Structures Lead

Final Structure Plans—PE-Sealed @
Structures Working Days Estimate @
Structures Project Special Provisions—PE-Sealed @
5 . =  Complete PS&E Package
Structures Quantity Estimate @
Structure Design Files

Bridge Construction Elevations

Final Plans @ = Submit Contract/Final Plans to CS&D
Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control and
Quality Assurance

Complete PS&E Package

For compiling a complete contract/PS&E package, the Design Firm Structures Lead updates the plans, as
needed, for any design changes that occurred after the end of the{Final-Plan-Review)Plan-in-Hand-Stage-
T nclud i

Stage 3. The appropriate documentation required by the Contract Standards and Development Unit or
Division Contract Engineer in proper format teis either to be included in the plans or provided as
standalone documents. Items include:

= ltemsincludethe Index of structures

= Final Plans - single PDF of signed sealed sheets,—final-plans—special-provisions,—design—files;
guantities;; full set combined PDF
= Special Provisions

4ST1 Finalize Structures Design PS&E 12
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‘ = Design Files — Super and etherkey-doeecuments—Substructure calculations — PDF set

= Construction Elevations — PDF set
= Structures Quantity Estimate
| = Structure Working Days-

The Design Firm Structures Lead completes the respective QC Checklist following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures before upload and/or
distribution of Final PS&E contract package.

For structures designs developed by a Private Engineering Firm (PEF)/consultant, the Structures
Management Unit reviewer is to use appropriate means, including the applicable QA checklist in the
Quality Management Manual to complete a quality assurance review. This review is to ensure the plan
set is complete and in compliance with current NCDOT and Structures Management Unit guidance,
policies, and procedures. Items to be reviewed include material quantities, notes, and references to
project special provisions.

Submit Contract/Final Plans to CS&D

Plan sheets and other key documents are uploaded into SharePoint by the Design Firm Structures Lead
and sent to the Structures Management Unit Project Management Group for final processing. The
Structures Management Unit Project Management Group notifies the Plan Review Engineer or the
Division Contract Engineer, with a cc to the Project Manager, when the PS&E package and the contract
documentation have been placed on the project SharePoint site in the Let Preparation area.

4ST1 Finalize Structures Design PS&E 13
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1TM1 Complete Express Design Traffic Analysis (EDTA)

Overview

Obtain a preliminary assessment of the traffic operations for a proposed project, both with and without
the proposed project. The purpose of the assessment is to utilize a simplified analysis method to
determine the feasibility of proposed designs that complement the Express Design process in determining
viable alternatives/alignments for proposed projects. This process is referred to as the Express Design
Traffic Analysis (EDTA). Collectively, the EDTV and EDTA are referred to as the Express Design Traffic
Evaluation (EDTE). See below:

Express Design Traffic Components:
Traffic Evaluation (EDTE) = Traffic Volume (EDTV) + Traffic Analysis (EDTA)

The EDTA also includes the determination of the Work Zone Level of Significance. The results of the
determination are included in the Project Scoping Report. The summary documents the determination
in the planning process and begins the coordination with the Traffic Operations Engineer (see 1TO1 and
2TM?2 for related information).

Note: Actions during the Project Initiation Stage may be led and completed by staff from several different
NCDOT groups. Any person who has overall responsibility for a project during this Stage is referred to as
the “Project Lead.” This lead could be the Feasibility Studies Engineer, the Corridor Development
Engineer, the Division Planning Engineer, or someone in a similar role as tasked by a state or local agency.

References

o Desian TraficE o Tool

O Selecting Optimum Intersection or Interchange Alternatives

Deliverables
Responsible Party
Deliverable Activity Leader Additional Support

Congestion Management Section | Congestion Management Section
-or- Feasibility Studies Unit -or- Feasibility Studies Unit

. Initiate/Scope Express Design Traffic

Analysis X X
Express Design = Determine Alternatives for .
Traffic Analysis i i € e
Y Analysis/Scope Analysis
Report ® Initiate/Produce E: Desit
. nitiate/Produce Express Design _
Traffic Volumes (EDTV) N/A — Refer to 1TP1 (Complete EDTV)
1TM1 Complete Express Design Traffic Analysis (EDTA) 1
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Responsible Party
Deliverable Activity Leader Additional Support

Congestion Management Section | Congestion Management Section
-or- Feasibility Studies Unit -or- Feasibility Studies Unit

. Develop Traffic Analysis X X

. Develop Express Design Traffic X X
Analysis Summary
Work Zone Level
of Significance - Determine Level of Significance
Documentation
Qindicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.
9 If developed by FSU/CDU, concurrence by Congestion Management Section required.

Traffic Management Unit (Work
Zone Traffic Control)

Initiate/Scope Express Design Traffic Operations Analysis

The Express Design Traffic Analysis (EDTA) is scoped jointly with the Express Design Traffic Volumes (EDTV)

in one cohesive scoping document. Therefore, the EDTE Project Manager (as designated by the FSU/CDU,
| Transportation Planning Division, and Congestion Management YnitSection) will develop the scope for

the overall EDTE.

The traffic operations analysis includes the development of a simplified analysis and supports the
development of the Express Design alternatives/alignments. The traffic operations analysis includes the
analysis of recommended lane geometries, general storage lengths and the design configurations for
selected Build alternatives/alignments that are included in the Express Design study.

To initiate the traffic operations analysis, the first step is to determine the level of analysis required.

Determination—of—thelevelofprojects—is—by—The Congestion Management Section er—Feasibility
Studies/Corridor Development-Unitdetermines the level of projects. The level of analysis is based on a

combination of the complexity of the project and how the project is scored in the Prioritization Process
(see 1SP1 for related information). The following are the levels of traffic operations:

= Level 0 — Low traffic volume locations where traffic operations are not critical to the design of the
project. No detailed traffic analysis is required.

= Level 1-Level 1analysisinvolves basic traffic operations that can be reviewed by use of macroscopic
analysis tools. This type of analysis is typically done for projects that are identified in the
Prioritization Process as corridor type projects—where—eperations—are—hot-expected—to-be-over
eapacity—. Traffic analysis software typically used for this type of analysis include Synchro, HCS or
Sidra. Additionally, simplified spreadsheet analysis that utilizes critical lane volume analysis
procedures may be utilized.

= Level 2 - Level 2 analysis involves more complex traffic operations that can be best evaluated by use
of microscopic analysis tools. This type of analysis is typically done for projects that are developed
by the Congestion Management Team in the Prioritization Process or involve more complex multi-
nodal or closely-spaced junctions. Traffic analysis software typically used for this analysis is
TransModeler.

1TM1 Complete Express Design Traffic Analysis (EDTA) 2
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= Level 3 — Level 3 analysis involves the highest complexity for traffic operations. These projects
require evaluation by use of advanced methodology involving microscopic analysis tools. Typical
projects may include (but are not limited to) complex freeway system interchanges, new alignment
projects (both freeway and arterial) that involve potential multiple travel routing options, and multi-
modal projects. Traffic analysis software typically used for this analysis is TransModeler. Level 3
projects are not typically undertaken during the EDTE and simplified methods covered in Level 1 or
2 are normally adequate at the Express Design stage. The implementation of Level 3 analysis will
occurin 2TM1.

The following table provides general guidance on the appropriate levels of analysis for each Specific
Improvement Type (SIT) from the Prioritization Process:

Prioritization Specific Improvement Type mmmm

1 - Widen Existing Roadway

2 - Upgrade Arterial to Freeway/Expressway X

3 - Upgrade Expressway to Freeway X X

4 - Upgrade Arterial to SuperstreetReduced Conflict Intersection (RCI) Corridor X

5 - Construct Roadway on New Location X X
6 - Widen Existing Roadway and Construct Part on New Location X X
7 - Upgrade At-grade Intersection to Interchange or Grade Separation

8 - Improve Interchange

9 - Convert Grade Separation to Interchange X
10 - Improve Intersection

11 - Access Management

< X X X X

12 - Ramp Metering

>
>

13 - Citywide Signal System
14 - Closed Loop Signal System
15 - Install Cameras and DMS

16 - Modernize Roadway

X X X X X X X

17 - Upgrade Freeway to Interstate Standards
18 - Widen Existing Local (Non-State) Roadway X
19 - Improve Intersection on Local (Non-State) Roadway

20 - Convert Grade Separation to Interchange to Relieve Existing Congested Interchange

21 - Realign Multiple Intersections

22 - Construct Auxiliary Lanes or Other Operational Improvements

< X X X X

| 23 - Construct Grade Separation at Highway / Railroad Crossing
24 - Implement Road Diet to Improve Safety X

| 25 - Improve Multiple Intersections along Corridor

X X X X
I><

26 - Upgrade Roadway X

1TM1 Complete Express Design Traffic Analysis (EDTA) 3
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Based on an understanding of the project goals, the Congestion Management Section,—Feasibility-Study
Unitand/erCorridorDevelopmentUnit determines the Level of Analysis on a project-by-project basis and

selects the software to be utilized for the analysis.

1TM1 Complete Express Design Traffic Analysis (EDTA) 4
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Develop Traffic Analysis

The traffic operations analysis is to be completed in the prescribed software package in accordance with
the Express Design Traffic Evaluation Guidance. The first step in the analysis process is to develop the Base
Year and Future Year No-Build scenarios, with the following considerations.

= These may be developed and submitted separately from the Build analysis, if determined to be
appropriate by the project team.

= Preliminary review and approval of the No-Build analysis may be helpful for projects where the build
scenarios expand on the no-build analysis and help reduce re-analysis by identifying issues earlier in
the process.

The next step is to develop the analysis of the Build alternatives/ alighments. The Build analysis is typically
accomplished in one of two ways: either the traffic analysis precedes the design, or the design precedes
the traffic analysis.

=  For projects where the traffic analysis precedes the design, a general design concept is identified
for the traffic analysis and the purpose of the analysis is to develop the details of the design to meet
the goals of the project.

+ The analysis determines the recommended design layout and provides the required lane
configurations and storage lengths.

*+  The recommended layout is then provided to the design team for incorporation into the
project’s design plans.

+ If elements of the recommended layout cannot be accommodated in the design due to
constraints, coordination should occur between the design team and the traffic analysis team to
determine how the design can be revised and still meet the project goals.

* The process should end with a traffic analysis of a design that fits and meets project goals.

= For projects where the design precedes the traffic analysis, a detailed design is developed and
provided to the traffic analysis team for analysis.

+ The traffic analysis is developed based on the design provided and any locations where the
design does not meet the project goals are identified and recommendations on design revisions
are provided.

+ Additionally, any locations where the design provided exceeds what is needed to meet the goals
of the project are noted and provided to the project’s design team (namely the Roadway Design
Lead) to determine, through value engineering, if design revisions are warranted (see 1RD1,
2RD1, 1VM1, and 2VM1 for related information).

*+ At the end of the process, a comparison of the traffic analysis and design is completed to
determine that they match.

* The process should end with a traffic analysis of a design that fits and meets project goals.

Once the Draft Express Design Traffic Analysis is developed, it is submitted to the Traffic Management
Unit (Congestion Management Section) or the EDTE Project Manager (if delegated by Congestion
Management Section) for review.

1TM1 Complete Express Design Traffic Analysis (EDTA) 6
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Develop Express Design Traffic Analysis Summary

After a review of the analysis and receiving approval from the Traffic Management Unit (Congestion
| Management Section};) or EDTE Project Manager, the analysis is finalized through the development of an

Express Design Traffic Analysis Report. The Report includes a brief description of the

alternatives/alignments evaluated, a simplified reporting of the Measures of Effectiveness (MOE), and

conclusions of the evaluation.

= The final version is sealed by the Professional Engineer that was responsible of the analysis.
= The final Summary and analysis files are delivered to the Project Lead and uploaded to the project
SharePoint site by the Congestion Management Project Engineer or Project Design Engineer.

| All-ef the requirements to develop and complete the summary are described in the Express Design Traffic
Evaluation Guidance.

Determine Level of Significance

Referencing the Guidelines for Determining Work Zone Level of Significance, the Traffic Management Unit
(Work Zone Traffic Control) or Transportation Planning Unit evaluates the following project characteristics
to determine project/work zone level of significance:

= Category and project type

= Existing volumes and traffic lanes

= Total truck traffic (dual & TTST combined)
= USorNCroute

=  Project length

The level of significance can be determined based on the EDTV data; however, the determination should
be revisited once the project level traffic forecast is completed (see 1TP1 for related information). The
Transportation Planning Unit or Traffic Management Unit (Work Zone Traffic Control Section) documents
the determination in the planning process and coordinates with the Traffic Operations Engineer (see 1TO1
for related information).

1TM1 Complete Express Design Traffic Analysis (EDTA) 7
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2TM1 Complete Traffic Analysis

Overview
Complete a traffic operations analysis that evaluates the study area, both with and without the proposed
project, to identifiedidentify projected traffic data and inform project design criteria.

References

O Traffic Engineering Suite
O Capacity Analysis Guidelines
O Simulation Guidelines

Deliverables
Responsible Party
Activity Leader Additional Support
Deliverable Task Congestion .
. Congestion
Management Project
N . Management
Engineer/Project ) )
) s Regional Engineer
Design Engineer
Initiate/Scope Traffic Operations Analysis X X
Traffic Operations Analysis . Develop Analysis X X

Technical Memorandum » @

- Complete the Traffic Operations Analysis
Technical Memorandum
A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
Qindicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Initiate/Scope Traffic Operations Analysis

The traffic operations analysis is to develop the measures of effectiveness (MOEs), typically in the form of
level of service (LOS), and is to support the environmental document’s purpose and need statement for
projects that have congestion or mobility related needs. The traffic operations analysis also includes the
development of recommended lane geometries, storage lengths, and the design configurations for the
Design Recommendation Plan Set (see 2RD1 for related information) or any alternatives/alignments
included in the study.

To initiate this analysis, the Traffic Management Unit (Congestion Management Section) determines the
level of project complexity based on the levels of traffic operations:

= Level 0 — Low traffic volume locations where traffic operations are not critical to the design e«

aﬂaJ-y-srs—of the prOJect

= No detalled traffic analysis is reqwred

= Level 1{Basie} - Level 1 analysis involves basic traffic operations that can be reviewed by use of
macroscopic analysis tools. This type of analysis is typically done for projects that are identified in
the Prioritization Process as corridor type projects. Traffic analysis software typically used for this

2TM1 Complete Traffic Analysis 8
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type of analysis include Synchro, HCS or Sidra. Additionally, simplified spreadsheet analysis that
utilizes critical lane volume analysis procedures may be utilized.

= Level Z-Hﬂieeemedﬁe-) LeveI 2 anaIyS|s involves more compIex trafflc operatlons that can be best
evaluated reviewed-by use of microscopic analysis tools.

+—Typical-projectsray-threludefreeway-operations—nearThis type of analysis is typically done for

projects that are developed by the Congestion Management Team in the Prioritization Process

= nodal or cIoser spaced junctions. Trafﬂc analy5|s software typlcaIIy used for this analysis is
TransModeler.

= Level 3 {Advanced)— Level 3 analysis involves the highest complexity effor traffic operations. These
projects require evaluation by use of advanced methodology involving microscopic analysis and
dynamicassigamenttools. Typical projects may include (but are not limited to) complex freeway
system interchanges, new alignment projects (both freeway and arterial) that involve potential
multiple travel routing options, and multi-modal projects. Traffic analysis software typically used
for this analysis is TransModeler.

Once a level of analysis is determined, the Traffic Management Unit (Congestion Management Section)
verifies that the analysis is to be completed by an individual prequalified to perform the analysis. (Note
that prequalification for Congestion Management work codes is by individual, not by firm.)

Once the project is assigned, the Traffic Management Unit (Congestion Management Section)
develepsreviews and approves the scope of the work. The limits of the analysis and intersections to be
included in the analysis typically match those included in the traffic forecast- and should be coordinated
with the Congestion Management Section during the scoping of the traffic forecast (See 1TP2 for related
information). The traffic analysis also typically includes the following scenarios:

= Base Year No-Build (based on existing conditions);
=  Future Year No-Build (based on existing conditions, without the proposed project but with any other
fiscally constrained project(s) in place);
= Future Year Build for each alternative/alignment; and
= Base Year Build may be analyzed for some projects considering:
+ If determined to be warranted by the Congestion Management Project Engineer or Regional
Engineer, and
+  Typically completed only for the recommended alternative/alignment.

The scoping of the analysis is completed in accordance with the Congestion Management Scope
Templates, which are included in the Traffic Engineering Suite under the Scope and Estimate Resources
section.

2TM1 Complete Traffic Analysis 9
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Complete Final Unsealed Transportation Management Plan (TMP)

To complete this task, the WZTC Project Engineer, with the support of the WZTC Project Design Engineer,
advance the TMP by incorporating all previously agreed upon transportation management strategies and
recommendations, completing the required coordination with other disciplines/Units and progressing to
final plan format.

Upon receiving Division concurrence with the TTC concept, the WZTC Project Engineer is to directly
coordinate with the previously identified disciplines/Units around several specific elements of design.

= Roadway Design Unit/Roadway Design Lead
+  Temporary shoring for staged embankment construction
+ Temporary alighments
+ Temporary pavement
+  Temporary guardrail, end units, guardrail to portable concrete barrier transitions, re-lapping of
guardrail
=  Structures Management Unit/Structures Lead
+  Temporary shoring for substructure construction
+ Staged bridge construction (construction joint locations)
+  Girder erection over open roads including need and location of shoring towers
+ Anchored portable concrete barriers on bridge decks
Hydraulics Unit/Hydraulics Design Engineer and Roadside Environmental Unit/Roadside
Environmental Engineer
*+ Temporary drainage
+ Staged culvert construction
Geotechnical Engineering Unit/Design Geotechnical Engineer
+  Temporary shoring
+ Temporary slopes
ITS and Signals Unit/Signal Lead and Signal System Engineer
+ Temporary traffic patterns at signalized intersections
Utilities Lead/Utilities Coordinator/Utilities Design Engineer
+ Relocation of utilities by the contractor
=  Signing and Delineation Unit/Signing and Delineation Designer
*+ Coordinate on development of intermediate signing plans (notably for overhead signs,
consequential guide signs, temporary regulatory signs that direct temporary traffic patterns) for
each phase of construction
= Regional Traffic Engineer
= Statewide Transportation Operations Center (STOC)
= Transportation Operations and Incident Management

The WZTC Project Engineer documents all coordination efforts, completing coordination with the
‘ identified disciplines/Units prior to Plan-in-HandDesign Review Complete Meeting.

Concurrent with the on-going coordination, the WZTC Project Engineer is to progress the TMP for the
‘ Plan-in-Hand-reviewDesign Review Complete Meeting, including:

3TM1 Complete Transportation Management Plan 16
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= Title Sheet/Legend
=  Final General Notes
=  Final Phasing in phase/step format
= Detailed long-term temporary traffic patterns that align with final phasing including:
+ Cut Sections at strategic locations that detail spatial relationship among traffic, traffic control
devices, and construction
+  Temporary Pavement Marking
+  Channelization
+ Delineation
+ Positive Protection
*  Work Zone Signing, including the location and messaging of Portable Changeable Message Signs
+ Modifications to existing signing due to temporary traffic patterns
*  Pedestrian accommodations
= Offsite detour details that include both Advance Warning and Trail Blazing Signs
=  Special Details
* Work Zone Speed Reduction Signing
+ Portable concrete barriers at Temporary Shoring
*  Special Sign Designs

The WZTC Project Engineer is to also submit the following items with the Final unsealed TMP:

= Draft version of TMP estimate of WZTC pay items and estimated quantities.

= Draft version of Intermediate Contract Times using standard ICT templates.

= Draft version of the WZTC Special Provisions generated from the Work Zone Application for Special
Provisions (WASP).

Upload final unsealed TMP and supporting documents to the project SharePoint site prior to the Plan—in-
HandreviewDesign Review Complete Meeting.

Complete Final Sealed Transportation Management Plan (TMP)
Progress the TMP to the PS&E and Letting phase as follows:

= Address comments by the Work Zone Traffic Control Section and the applicable Division from
the previous design phase review. Coordinate the QC review following the NCDOT Quiality
Management Program: Quality Control and Quality Assurance procedures and the respective QC
Checklist.

= Upload Final Unsealed TMP, Intermediate Contract Times, Project Special Provisions, and
Estimate to the project SharePoint Let Preparation Folder for review by CS&D Unit.

= Address final comments by CS&D Unit and upload Final Sealed TMP and Project Special
Provisions to the project SharePoint Let Preparation Folder for final processing by CS&D Unit.

3TM1 Complete Transportation Management Plan 17
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Develop Initial Incident Management Alternate and Detour Options

To ensure that incident management alternate and detour routes are included in the environmental
document, the Traffic Operations Engineer develops an initial map detailing potential routes to help refine
the project limits (refer to the Integrated Corridor Management Project Process Outline for the alternative
routes and/or detour routes for a project). The Traffic Operations Engineer:

= Includes any routes that need updated signal timing.
= Coordinates with the Feasibility Studies Unit to include in the project limits.
= Ensures the applicable Division(s) review the potential routes.

The Traffic Operations Engineer coordinates with the Environmental Analysis Unit if incident management
alternate / detour routes are required. Typically permanent ITS devices on incident management detour
routes are outside the normal project limits and need to be evaluated as part of the environment
document.

The Signal Systems Engineer prepares the map in accordance with the Integrated Corridor Management
Project Process Outline. After the map is complete, the Traffic Operations Engineer sends the map to the
following units for their reference:

=  Environmental Analysis Unit

=  Feasibility Studies Unit

= The applicable Division(s)

= Traffic Management Unit (Work Zone Traffic Control)

Develop Initial Traffic Operation Strategies
The Traffic Operations Engineer could develop the following traffic operation strategies to address
mobility and safety throughout the project limits to support the construction effort.

= Tow contracts

= Incident management alternate / detour route strategies

= Smart work zone technology

= Other means to improve the mobility and safety of the work zone or address concerns identified in
the Operational Risk Assessment

The Traffic Operations Engineer coordinates with the applicable Division(s) on potential strategies to be
used during construction, providing a checklist of items that may be feasible for the project.

Develop Travelers Information Strategy
The Traffic Operations Engineer develops a Travelers Information Strategy if applicable to project. Details
regarding the Travelers Information tasks are still in development.

Identify New ITS Devices and Incident Management Signal Equipment Upgrades
To determine signal equipment upgrades needed for incident management, the Traffic Operations
Engineer, in coordination with the Signal System Engineer:

= Determines which signal systems, if any, are affected along the project corridor or identifies/refines

incident management alternate and/or detour routes using the NCDOT Signals Map.

1TO1 Scope Traffic Systems Operations 3
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= Compiles a list of all affected signal system and the signals within those systems. The list includes:
* Any new systems being constructed by the project or signals being added to existing systems by
the project.
+ The party responsible for traffic operations along the corridor (NCDOT or municipality).

The Signal System Engineer assigns a signal system number to any new system(s) being constructed by
the project.

The Traffic Operations Engineer, in coordination with the FS—and-SigralsTransportation Systems
Management & Operations (TSMO) Unit (Signal Design Section and Regional ITS Section), is to:

= Determine additional permanent ITS devices and locations.
=  Provide a planning level map showing new and existing device locations for a corridor.

At this point, the Traffic Operations Engineer also:

=  Finalizes the map, sending it to the appropriate Units or Sections included in the planning process.
= Sends the Planning Level ITS device/Signal map to the Environmental Analysis Unit to include in the
project limits.

The Traffic Operations Engineer continues coordination with the Environmental Analysis Unit as the ITS
device strategies are further refined on the incident management alternate / detour routes.

Develop Operational Strategy and ITS Scope Costs

For this task, the Traffic Operations Engineer develops a planning-level cost estimate for any traffic system
operational strategies to be included in the conceptual construction estimate (see 1CS1 for related
information). This could include:

= Tow contracts

= |ntegrated Corridor Management (ICM)

= |ncident Management Assistance Patrol (IMAP)
= Traffic Management Center (TMC) resources

The cost could also include:

* |ncident management signal system upgrades
= Signal timing

= New permanent ITS devices

= NCDOT operational cost post-construction

=  Any other additional equipment needed

The Traffic Operations Engineer submits the cost estimate to the Feasibility Studies/Corridor Development
Unit Lead.

Complete QC/QA Procedures

The Traffic Operations Engineer is to coordinate the applicable QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upload and/or distribution of any deliverables.

1TO1 Scope Traffic Systems Operations 4
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Deliverables (if not a Significant Project)
Responsible Party

Deliverable Activity Leader

Traffic Operations Engineer

Planning Level ITS Device Map @ = [dentify New ITS Devices

Planning Level Estimate of Traffic Systems Operational Strategies @ Develop ITS Scope Costs

Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Identify New ITS Devices

| In coordination with the HSand-SignralsTransportation Systems Management & Operations (TSMO) Unit
(ITS Design Section), the Traffic Operations Engineer determines any additional ITS devices and locations.
The Traffic Operations Engineer also provides a planning level map showing new and existing device
locations for a corridor.

Develop ITS Scope Costs

For this task, the Traffic Operations Engineer develops a planning-level cost estimate for any traffic
systems operational strategies to be included in the conceptual construction estimate (see 1CS1 for
related information). This is to include new permanent ITS devices. The Traffic Operations Engineer
submits the cost estimate to the Feasibility Studies/Corridor Development Unit Lead.

Complete QC/QA Procedures

The Traffic Operations Engineer is to coordinate the applicable QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upload and/or distribution of any deliverables.

(93]
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2TO1 Initiate Transportation Operations Plan (if a Significant Project)

Overview

Work with Traffic Management Unit (Work Zone Traffic Control) and S—and-SighalsTransportation
Systems Management & Operations (TSMO) Unit to develop the traffic operations portion of the
Transportation Management Plan (TMP). Work Zone Traffic Control develops the temporary traffic control
(TTC) plans / Maintenance of Traffic Plan and Traffic Systems Operations develops the plans for Travel
Demand Management, signal retiming, integration of ITS devices supporting incident management
alternate / detour routes, and Incident Management Plan.

References

O Guidelines for Transportation Management Plan Development
Work Zone Traffic Control Design Manual
Guidelines for the Use of Positive Protection in Work Zones
Integrated Corridor Management (ICM) Project Process Outline (PPO)
Incident Management Plan Guidelines
Operational Risk Assessment Handbook
Incident Management Assistance Patrol (IMAP) Resources for Significant Project (/n
Development)
Future Location of all Documents
o  https://ncconnect.sharepoint.com/:f:/r/sites/trafficsystemsoperationsprojects/Shared
%20Documents/References?csf=1&web=1&e=tgPQy2
o  https://connect.ncdot.gov/resources/safety/Teppl/Pages/teppl.aspx
O NCDOT Quality Management Program: Quality Control and Quality Assurance

Oooo0ooaogao

|

Deliverables

Responsible Party

Deliverable Activity Leader
Traffic Operation Signal System
Engineer Engineer
Updated Operational Risk Assessment A = Validate Operational Risk Assessment X

Traffic Operations Recommendations # = Validate Traffic Operations Strategies X

Initial Incident Management (Quick
Clearance) Strategies Recommendations #

= |nitiate Incident Clearance Strategies X

Draft Signal Timing Plans @ = Prepare Signal System Coordination Plans and

Upgrades List
Integrated Corridor Management = Develop Incident Management Alternate/Detour X
Decision Matrix (Ruleset) @ Route Response Plan
= Determine Level of Smart Work Zone Need!
List of Smart Work Zone Equipment e 'ermme Gl CULAREL L o X
Incident Management
Detailed Travelers Information Plan =  Prepare Detailed Travelers Information Plan X
Ve Gost Steie @ - Prepare Detailed Traffic Operations and ITS Cost X
Estimate
Initial Stakeholder Meeting Minutes = Hold initial Stakeholder Meetings about Traffic X

Operation Strategies

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

(e}
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Validate Operational Risk Assessment

After projects are selected and prioritized, the Traffic Operations Engineer determines if there are any
effects that require changes to the traffic operation strategies. The Traffic Operations Engineer also
updates the Operational Risk Assessment, as needed, to include any updates to the project. The validation
also is to update for changes to the project limits or the phasing of adjacent projects.

Validate Traffic Operations Strategies
Once the strategies are selected to mitigate the work zone impacts and the project risks are updated, the
Traffic Operations Engineer develops a concept planning document that:

= Assigns leads for each strategy.
= Establishes the need and purpose of each strategy.
= Aligns milestones to ensure synchronization of the strategy development.

Initiate Incident Clearance Strategies

The Traffic Operations Engineer coordinates with the applicable Division to provide a list of the incident
clearance requirements for the project, which are to be administered by NCDOT and the Contractor. The
Traffic Operations Engineer:

= Determines requirement for type and management of tow contracts (e.g., DOT managed,
Contractor managed, etc.).
= Determines the expansion of Incident Management Assistance Patrol (IMAP) routes.
= Determines if any other strategies would assist in the following:
+ Incident detection
* Incident response
* Incident clearance
+ Incident site management; and/or
* Incident information dissemination

Prepare Signal System Coordination Plans and Upgrades List
The Signal System Engineer coordinate with the applicable Division or Unit to:

= Coordinate with the Division and Signal/ITS lead about project schedule.
= Coordinate with the Traffic Operations Engineer to update the list of affected ITS Devices, Signal
Systems and Signals from 1TO1.
| = Verify with the SignalZFS Lead (see 25G1 for related information) if the traffic signals along a
potential incident management detour route may require equipment upgrades for NCDOT to
communicate with the traffic signals.
= Develop/review draft signal timing plans along the incident management detour routes.
| = Coordinate with the Signal/ATS Lead (see 2SG1 for related information) if updated signal plans are
required to replace equipment or install a new signal.
| = Coordinate with Signal/ITS Lead (see 25G1 for related information) if traffic communication plans
are required to include traffic signals in a centralized signal system software.

2TO1 Initiate Transportation Operations Plan (if a Significant Project) 7
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Develop Incident Management Alternate/Detour Route Response Plan

Using the Alternate/Detour Route Map, the Traffic Operations Engineer conducts a field inspection to
validate the selected incident management routes with Division and other required stakeholders. Update
the maps if needed after the field inspection.

The Traffic Operations Engineer prepares an Integrated Corridor Management Decision Matrix (Ruleset)
in accordance with the Integrated Corridor Management Project Process Outline. The Traffic Operations
Engineer:

= Holds stakeholder meetings to discuss the input criteria/thresholds and general response
parameters for any incident at any location within the mainline project. Input discussion to include
at a minimum: general route information, time of day, day of week, type of incident (Minor,
Intermediate, and Major), queue threshold, and number of lanes affected. Response parameters
discussion to include at a minimum: alternate/detour route usage, CMS/DMS message strategies,
signal timing activation, €FBDTB activation, and Division specific restrictions.

= Develops and populates an Integrated Corridor Management Decision Matrix (Ruleset) summarizing
the inputs and response parameters for each scenario from stakeholder input.

= Resolve conflicts of concurrent ICM responses with ranking during activations.

From the field inspection and with the Integrated Corridor Management Decision Matrix (Ruleset), the
Traffic Operations Engineer:

= |dentifies the required ITS devices, traveler information, and coordinated signal system timing.

= Updates ITS Device/Signal Map from 1TO1.

= Updates List of affected ITS Devices, Signal Systems and Signals from 1TO1.

= Coordinates the development of the ITS plans, Signal plans, and ehangeabledynamic trailblazers
with the other Units.

= Continues coordination with the Environmental Analysis Unit about updated ITS device and Signal
locations along incident management alternate / detour routes.

Determine Level of Smart Work Zone Needs for Incident Management
If a Smart Work Zone is required, the Traffic Operations Engineer:

= Meets with Traffic Management Unit (Work Zone Traffic Control) to discuss options that can be
incorporated into the Incident Management Plan.

= Adds the appropriate level of involvement of the State Traffic Operations Center in the operations
and maintenance of smart work zone devices.

= Assists with developing a list of Smart Work Zone Equipment.

Prepare Detailed Travelers Information Plan
The Traffic Operations Engineer will prepare a Travelers Information Strategy if applicable to project.
Details regarding the Travelers Information tasks are still in development.

Prepare Detailed Traffic Operations and ITS Cost Estimate
Once the strategies are developed, the Traffic Operations Engineer prepares a refined estimate to include
the cost to the NCDOT and the cost to the Contractor. The Traffic Operations Engineer may include an

2TO1 Initiate Transportation Operations Plan (if a Significant Project) 8
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operational cost estimate for the project after construction if items were identified. The Traffic Operations
Engineer coordinates with HS—and-SignalsTransportation Systems Management Seetior& Operations
(TSMOQ) Unit as needed. The estimate may include:

=  Portable and temporary ITS devices

= |MAP expansion

= Tow contract management

= Traffic Management Center (TMC) operation
= |TS device installation

Some of these pay items are at NCDOT'’s cost during and after construction, and others are included in
the Contractor’s construction cost estimate. The estimate is sent to the Project Manager, who reviews the
estimate, and Contract Standards and Development Unit (see 2CS1 for related information).

Hold Initial Stakeholder Meetings about Traffic Operations Strategies

The Traffic Operations Engineer meets with project stakeholders to coordinate associated incident
management efforts that need to occur during construction within their areas. These stakeholders could
include:

= Municipal and/or county Law Enforcement
= Towing industry
= Municipal traffic engineers and/or signal engineers

The Traffic Operations Engineer prepares the meeting minutes and submits these minutes to the Project
Manager and all meeting attendees.

Complete QC/QA Procedures

The Traffic Operations Engineer is to coordinate the applicable QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upload and/or distribution of any deliverables.

2TO1 Initiate Transportation Operations Plan (if a Significant Project) 9
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3TO1 Advance Transportation Operations Plan (if a Significant Project)

Overview
Finalize traffic operation plans and start traffic operation discussions for desired support with outside
agencies.

References

O Integrated Corridor Management (ICM) Project Process Outline (PPO)

O Incident Management Plan Guidelines

O Incident Management Assistance Patrol (IMAP) Resources for Significant Projects (In
Development)

O Memorandum of Understanding (MOUs) with Municipalities and Emergency Responders (/n
Development)

O State Traffic Operations Center (STOC)/Traffic Management Center (TMC) Operator Training
(In Development)

O Helping All Work Zones Keep Safe (HAWKS) Process Document (In Development)

O Tow Contract Document (In Development)

O Future Location of all Documents
o https://ncconnect.sharepoint.com/:f:/r/sites/trafficsystemsoperationsprojects/Shared%

20Documents/References?csf=1&web=1&e=tqPQy?2

o https://connect.ncdot.gov/resources/safety/Teppl/Pages/teppl.aspx

O NCDOT Quality Management Program: Quality Control and Quality Assurance

Responsible Party

Deliverables

Deliverable Additional
Traffic Systems Support
Operation
. ) FS-and-Signals
S Update Construction-Phase X Management

. Esti
Operations Cost Estimate i6RTSMO Unit

= Submit Requirements for Incident

Requi ts of Incident M t Plan A X
equirements of Incident Management Plan Management Plan
1TS-and-Signals
CCTV Plans, DMS/CMS Plans, €8DTB Plans, Cable
. . Management
Routing Plans, Signal Plans @ . .
SeetiorTSMO Unit
= Coordinate Incident Management Signal System
Signal System Timing Plans @ Alternate / Detour Route Response Engineer
Plan
Signing & Delineati
Static Trailblazer Sign Plans @ IgnlngDESigt:‘;r:ea on
Message Sets, ICM Response Database @ X
Demand Management Plan # @ = Submit Demand Management Plan X
Draft Tow Contract Documents @ = Submit Tow Contract Documents X
3TO1 Advance Transportation Operations Plan (if a Significant Project) 10
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PS&E/letting

Responsible Party
i Activity Leader
Deliverable Additional

Traffic Systems Support
Operation
X

Draft Law Enforcement Memorandum of * Initiate Memorandum of

Understanding @ Understanding (MOU)/Agreements
with Law Enforcement/Municipalities

Draft Agreement with Municipalities @ X
= Coordinate with NCDOT
Coordination Meeting with NCDOT L . .
Communications Minutes Communication on Public Information X
Plan
Final Transportation Operations Plan ~# = Complete Final Traffic Operations Plan X
1TS-and-Signals
= Develop Equi Purchase N B
Final Equipment List A evelop gwpment urchase Need for X : '
Construction SeetionTSMO Unit
Engineer

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.
Qindicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Update Construction-Phase Operations Cost Estimate

Using the final Transportation Management Plan (TMP), the Operational Plan, and the final equipment
list, the Traffic Operations Engineer develops a final cost estimate for the project in coordination with
other Units/Sections (i.e., FS—and-SignalsTransportation Systems Management Section& Operations

TSMOQ] Unit), as needed.

Submit Requirements for Incident Management Plan
The Traffic Operations Engineer:

=  Prepares and submits the requirements of an incident management plan for the project.

= Coordinates with Traffic Management Unit (Work Zone Traffic Control) to include the relevant
information on the temporary traffic control (TTC) plans or the Traffic Operations Plan (see the
Incident Management Plan Guidelines and 3TM1 for related information).

If the project is to be let by the Division, the Traffic Operations Engineer coordinates with the Division to
let equipment, tow contract, and hiring the Incident Management Assistance Patrol (IMAP) drivers. The
Traffic Operations Engineer purchases the trucks and provides training for the IMAP drivers.

Coordinate Incident Management Alternate / Detour Route Response Plan
The Traffic Operations Engineer coordinates with the following leads regarding equipment and data
required to be included on the respective plans:

| = |TS Lead on CCTV Plans, DMS/CMS Plans, CI8DTB Plans, or Cable Routing Plans
= Signal Lead on Signal Plans
= Signal System Engineer on Signal System Timing Plans
= Signing and Delineation Designer on Static Trailblazer Plans

The Traffic Operations Engineer also coordinates with applicable Division and regional personnel.

3TO1 Advance Transportation Operations Plan (if a Significant Project) 11
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Back to PDN Overview

The Traffic Operations Engineer coordinates with the ITS Lead to develop €FBDTB plans. The Traffic
Operations Engineer will conduct a field review and site assessment for determination of specific
placement based on:

= Advance notifications of Alternate/Detour Routes

= Roadway geometry and sight distance

= Roadway design speed

= Potential driver obstructions

= Vertical and lateral clearance guidelines from AASHTO, MUTCD, and NCDOT publications
= Spacing to existing signs

=  Power source

= Existing property lines and right-of-way markers if present

= Roadway cross sections

The Signal System Engineer develops the signal timing plans for incident management detour routes and
the thresholds for each plan. The Traffic Operations Engineer:

= Develops message sets for dynamic signs for each detour for each scenario using ITS device locations
previously approved.

= Use decision matrix (ruleset) to populate a response plan and plan sheets for device locations. The
information is populated into a ICM response database for State Traffic Operations Center
(STOC)/Traffic Management Center (TMC) operators to use during construction.

=  Provides a list or chart of equipment needed for each scenario impacted by the detour route.

| = Develops the ICM response database for each route scenario, each route, CF8’sDTB’s, DMS/CMS

message sets, and all other ICM response database features in accordance with the database
scheme specified by NCDOT.

Submit Demand Management Plan

The Traffic Operations Engineer develops a demand management plan for the project regarding strategies
for other alternative modes of transportation during construction (e.g., additional transit routes,
ridesharing).

Submit Tow Contract Documents

The Traffic Operations Engineer prepares the draft tow contract documents based on the level of towing
required for the project. The Traffic Operations Engineer coordinates with the applicable Division as
needed.

Initiate Memorandum of Understanding (MOU)/Agreements with Law

Enforcement/Municipalities

The Traffic Operations Engineer continues discussions with law enforcement regarding the project. The
Traffic Operations Engineer prepares a draft Law Enforcement memorandum of understanding in
response to comments summarizing the project commitments if needed.

The Traffic Operations Engineer continues discussions with the municipalities regarding the project. The
Traffic Operations Engineer prepares a Draft Agreement with Municipalities in response to comments
summarizing the project commitments.

3TO1 Advance Transportation Operations Plan (if a Significant Project) 12
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Submit Detailed Travelers Information Plan
The Traffic Operations Engineer will submit a Travelers Information Strategy if applicable to project.
Details regarding the Travelers Information tasks are still in development.

Coordinate with NCDOT Communications on Public Information Plan

If a project requires a Public Information Plan by Traffic Operations, the Traffic Operations Engineer
coordinates with applicable Division, Traffic Management Unit (Work Zone Traffic Control), and the
Communications Group using the information from the TMP before, during, and/or after construction.

Complete Final Traffic Operations Plan
The Traffic Operations Engineer prepares and submits the final Traffic Operations Plan for bidding or
internal execution, which includes:

= Atraffic response plan

= Atow contract

= Alist of additional items to be included

= |tems the Contractor is responsible for

= Additional equipment needed for incident management

Develop Equipment Purchase Need for Construction

Using the TMP, the Traffic Operations Engineer determines if any additional equipment is needed to be
purchased and included in the overall contract by outside agencies or the Division prior to construction.
This list is provided to the Project Manager and Contract Letting for bidding and/or to the Division or
region for internal execution. The Traffic Operations Engineer coordinates with HFS—and
SighalsTransportation Systems Management Seetier& Operations (TSMO) Unit as needed. Potential
equipment could include:

= Changeable message signs
= Portable closed circuit televisions (CCTVs)
= |IMAP vehicles
| * ChangeableDynamic Trailblazer signs
= Traffic signal equipment

The Traffic Operations Engineer provides a list to FHWA of any exceptions to procure equipment or
devices that may be used on future projects.

Complete QC/QA Procedures

The Traffic Operations Engineer is to coordinate the applicable QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upload and/or distribution of any deliverables.

3TO1 Advance Transportation Operations Plan (if a Significant Project) 13
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4T0O1 Complete Transportation Operations Plan-Related Tasks (if a
Significant Project)

Overview
Finalize the remaining tasks on the Transportation Management Plan (TMP) with outside agencies to
solidify traffic operation activities for construction.

References

O Integrated Corridor Management (ICM) Project Process Outline (PPO)
O Incident Management Plan Guidelines
O Incident Management Assistance Patrol (IMAP) Resources for Significant Projects (In
Development)
O Memorandum of Understanding (MOUs) with Municipalities and Emergency Responders (/n
Development)
O State Traffic Operations Center (STOC)/ Traffic Management Center (TMC) Operator Training
(In Development)
O Helping All Work Zones Keep Safe (HAWKS) Process Document (In Development)
O Future Location of all Documents
o  https://ncconnect.sharepoint.com/:f:/r/sites/trafficsystemsoperationsprojects/Shared
%20Documents/References?csf=1&web=1&e=tqPQy?2
o  https://connect.ncdot.gov/resources/safety/Teppl/Pages/teppl.aspx

O NCDOT Quality Management Program: Quality Control and Quality Assurance

Deliverables
Responsible Party
Activity Leader A::Itlc::: I
Deliverable Task PP
Traffic Division
Operations Contract/Proposal
Engineer Engineer
Final Tow Contract Documents @ Complete Tow Contract Documents X X
Final Law Enforcement Memorandum of = Complete Law Enforcement Memorandums X
Understanding (MOUs) @ of Understanding
STOC Operators Training = Confirm available staffing for STOC/TMC X
IMAP Procurement Schedule = Plan IMAP Coverage Expansion X

= Verify Incident Management Alternate /
Detour Route Response Plan

Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control

and Quality Assurance.

Verified ICM Response Database X

Complete Tow Contract Documents
The Traffic Operations Engineer finalizes the details of tow contracts for inclusion in the special provisions.
The Traffic Operations Engineer will coordinate with the Division’s Contract/Proposal Engineer.

4TO1 Complete Transportation Operations Plan-Related Tasks (if a Significant Project) 14
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Complete Law Enforcement Memorandums of Understanding

The Traffic Operations Engineer finishes discussions with law enforcement regarding the terms of the
memorandum of understanding (MOU). The Traffic Operations Engineer completes the MOU and has
NCDOT and the law enforcement agency execute the MOU.

Confirm STOC/TMC Staffing

The Traffic Operations Engineer determines if available STOC/TMC staff are available for additional
coverage needed during construction. If additional staff is needed, the Division coordinates with the
Traffic Operations Engineer.

Details regarding any training tasks for the State Traffic Operations Center (STOC) operators are still in
development.

Plan IMAP Coverage Expansion
The Traffic Operations Engineer coordinates with the applicable Division to prepare a schedule to ensure
IMAP Route expansion in the work zone for:

= Hiring Incident Management Assistance Patrol (IMAP) drivers
=  Training IMAP drivers
= Purchasing IMAP vehicles for a project/transfer vehicle to construction work zone

Verify Incident Management Alternate / Detour Route Response Plan
The Signal System Engineer verifies the signal timing plans for incident management detour routes and
the thresholds for each plan. The Traffic Operations Engineer:

= Verifies if TIP schedules for adjacent projects impact alternate/detour routes.

= Verifies previously populated decision matrix or rulesets for each response plan and plan sheets for
device locations. The information is verified in the ICM response database for State Traffic
Operations Center (STOC)/Traffic Management Center (TMC) operators to use during construction.

= Verifies list or chart of equipment needed for each scenario impacted by the detour route is still
valid.

= Verifies that the final response scenario in accordance with the Integrated Corridor Management
Project Process Outline.

Complete QC/QA Procedures

The Traffic Operations Engineer is to coordinate the applicable QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upload and/or distribution of any deliverables.
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5TO1 Complete Transportation Operations Construction-Related Tasks (if
a Significant Project)

Overview

Finalize the remaining tasks on the Transportation Management Plan (TMP) with outside agencies to
solidify traffic operation activities for construction. Provide timely reviews and technical expertise
throughout the project’s construction phase.

References

O Integrated Corridor Management (ICM) Project Process Outline (PPO)

O Incident Management Plan Guidelines

O Incident Management Assistance Patrol (IMAP) Resources for Significant Projects (In
Development)

O State Traffic Operations Center (STOC)/ Traffic Management Center (TMC) Operator Training
(In Development)

O Helping All Work Zones Keep Safe (HAWKS) Process Document (In Development)

O ICM Response Review (IIR) Process Document (Formerly After-Action Review (AAR))

O Future Location of all Documents
o  https://ncconnect.sharepoint.com/:f:/r/sites/trafficsystemsoperationsprojects/Shared

%20Documents/References?csf=1&web=1&e=tqPQy2

o  https://connect.ncdot.gov/resources/safety/Teppl/Pages/teppl.aspx

O NCDOT Quality Management Program: Quality Control and Quality Assurance

Deliverables
Responsnble Party
Deliverable Task ACtMty Eeadey
Traffic Operations Engineer
Let Tow Contract Complete Let Tow Contract Documents
STOC/TMC Training = Train STOC/TMC Staff X

= |ntegrate Advanced Traffic Management System

ATMS Integration into STOC (ATMS) X
Expanded IMAP Coverage = Finalize IMAP Expansion X
Go Live Meeting X
= Conduct ICM Implementation and Testing
Implement ICM Devices X
Contractor submittals = Collaborate with Resident Engineer and Contractor X
ICM Response Review (IRR) Meetings =  Conduct ICM Response Reviews (IRR) X
Updated Database @ = Post Construction Assessment X

Qndicates that final document(s) or data set(s) requires review in accordance with the NCDOT Quality Management Program: Quality Control
and Quality Assurance.

Complete Let Tow Contract Documents
The Division lets the Tow Contract prior to any construction activity trafficimpacts. The Traffic Operations
Engineer will complete any necessary training for the Tow Contractor before the date of availability.
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Train STOC/TMC Staff
The Traffic Operations Engineer coordinates any training needed for STOC/TMC staff for specific projects
before the Go Live date.

Integrate Advanced Traffic Management System (ATMS)
Details regarding the Advanced Traffic Management System (ATMS) integration tasks are still in
development.

Finalize IMAP Expansion
The Traffic Operations Engineer coordinates with the applicable Division to prepare a schedule for:

= Hiring Incident Management Assistance Patrol (IMAP) drivers
=  Training IMAP drivers
= Purchasing IMAP vehicles for a project

Conduct ICM Implementation and Testing
Before the ICM Go Live, the Traffic Operations Engineer:

= Schedules meeting with all stakeholders before testing to update them on ICM responses
=  Gathers construction methodologies from previous projects and coordinate with applicable Division
on implementation methods
= Provides implementation and integration support for the ICM devices (including traffic signals,
changeabledynamic trailblazer signs, DMS/CMS, CCTV’s, etc.) with the NCDOT statewide network
and central software by:
+ Verifying Device Location
*  Programming DMS/CMS messages into statewide system
*  Programming PCCTV’s into the statewide system
+ Reviewing existing test plans and prepares project specific test plans for integrating the ICM
devices into the different statewide software programs and meets ICM response plan
requirements
+ Documenting how the system will be tested and validated for approval
* Observing the testing to ensure effective system operations
+ Testing the devices with the response plans and provide summary of issues observed

Collaborate with Resident Engineer and Contractor
The Traffic Operations Engineer facilitates communication between the Resident Engineer and the
Contractor during construction by:

= Reviewing documents provided by Contractor

= Reviewing and coordinating details of the Incident Management Plan
= Reviewing Contractor ITS Device location/placement

= Testing ITS devices after installation

= Attending Contractor Maintenance of Traffic meetings

= Attending Incident Management Plan meetings with Contractor

= Attending other design meetings with Contractor as needed
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1TP1 Complete Express Design Traffic Volume (EDTV)

Overview

The Express Design Traffic Volume (EDTV) process is a simplified method of obtaining traffic volumes for
use during the development of the Express Design phase of project development. The completed EDTV
is used to inform and develop the Express Design Traffic Analysis (EDTA). Collectively, the EDTV and EDTA
are referred to as the Express Design Traffic Evaluation (EDTE). See below:

Express Design Traffic Components:

Traffic Evaluation (EDTE) = Traffic Volume (EDTV) + Traffic Analysis (EDTA)

The EDTV includes daily traffic volumes, peak hour volumes, intersection turning movements, and traffic
volumes for different scenarios (base year, future year, and Build alternatives). The purpose of the EDTV
is to utilize simplified volume development and forecasting methods to determine design year traffic
volumes that seamlessly integrate into the Express Design Traffic Analysis process and inform
decision-makers in determining viable alternatives/alignments for proposed projects.

Note: Actions during the Project Initiation Stage may be led and completed by staff from several different
NCDOT groups. Any person who has overall responsibility for a project during this Stage is referred to as
the “Project Lead.” This lead could be the Feasibility Studies Engineer, the Corridor Development Engineer,
the Division Planning Engineer, or someone in a similar role as tasked by a state or local agency.

References

O Express Design Traffic Evaluation Guidance

o Desian Traffic L

O Traffic Data Collection Request System
O Existing Count Map — Traffic Safety Search Data
O Existing Count Database — Traffic Safety Data Files

Deliverables
Responsible Party
Deliverable Task
Activity Leader Additional Support
= Transportation Planning Division =  Project Lead
= Feasibility Studies/ Corrid = 1
Approved EDTV A «  Scope EDTE easibility Stu lef/ orridor Congestion
Development Unit Management
| = Congestion Management UnitSection YnitSection
= |nitiate EDTV Development . . _
o Transportation Planning Division
= Feasibility Studies/ Corridor 5
. = Project Lead
* Produce EDTVs Development Unit ) .
= Traffic Safety Unit
= Review/Finalize EDTVs Transportation Planning Division Project Lead
1TP1 Complete Express Design Traffic Volume (EDTV) 4
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Review/Finalize Express Design Traffic Volumes

Once the Draft Express Design Traffic Volumes are developed, they are submitted to the Transportation
Planning Division (or their designated reviewer) for review. Following review, any comments are
addressed, and the final traffic volumes are produced. The Final EDTVs are delivered via e-mail to the
Project Lead and uploaded to the project SharePoint site.

Review/Update in Project Scoping Report (if needed)
In development.

1TP1 Complete Express Design Traffic Volume (EDTV) 6
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1TP2 Complete Traffic Forecast

Overview
Obtain an approved traffic forecast that provides the traffic data necessary for analysis to inform project
planning, design, and operations.

Note: Actions during the Project Initiation Stage may be led and completed by staff from several different
NCDOT groups. Any person who has overall responsibility for a project during this Stage is referred to as
the “Project Lead.” This lead could be the Feasibility Studies Engineer, the Corridor Development Engineer,
the Division Planning Engineer, or someone in a similar role as tasked by a state or local agency.

References

O Project Level Traffic Forecasting Resource Page

Traffic Forecasting Technical Policy Manual

Traffic Forecasting Administrative Policy Manual

Travel Demand Model Coverage Map

NCDOT Quality Management Program: Quality Control and Quality Assurance
Traffic Forecasting Decision Points Tool and Guidance (In development)

Oooogoaod

Deliverables

Responsible Party
Deliverable Task
Activity Leader Additional Support

= |nitiate Traffic Forecast
= Determine Level of Traffic Forecast

Needed Traffic Forecasting
= Scope Traffic Forecast Project Manager

Transportation Planning
Division Planning Staff and
Traffic Forecasting Group

Approved Traffic Forecast”

= Produce Traffic Forecast

= Complete and Deliver Traffic Forecast
A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Initiate a Traffic Forecast

The traffic forecast is typically prepared as the project transitions from the end of Stage 1 to the beginning
of Stage 2. The project-level traffic forecast is scheduled so that it is initiated a reasonable amount of time
prior to the issuaree-of-the-Noticete-ProceedProject Kickoff Meeting (2PM1) (typically no earlier than a
few months before NTRthe Project Kickoff Meeting). The goal is to reduce the risk of a potential forecast
update during Stage 2.

To initiate a traffic forecast, the Transportation Planning Division is typically contacted by the Project Lead
from the:

=  Feasibility Studies Unit for pre-environmental and pre-State Transportation Improvement Plan
(STIP) planning and study (see 1FS2 for related information)

= Central Corridor Development Unit for pre-environmental and pre-STIP planning and study (see
1FS2 for related information)

= Divisions for the Transportation Improvement Program (TIP) project development

1TP2 Complete Traffic Forecast 7
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=  Project Management for TIP project development

=  Structures Management Unit for bridge replacement projects

= Rail Division, Engineering Coordination, and Safety Branch for railroad crossings/safety
improvement projects

= A Traffic Forecasting Project Manager and the project team review the project to determine if a
traffic forecast is needed. If a traffic forecast is needed, an inquiry can be made about the current
status of the project and the availability of a forecast with the Traffic Forecasting Project Manager.
If a forecast is not available, or in-progress, one may be requested.

To complete an inquiry:

= A standard Traffic Forecast Request Form (available on the Project Level Traffic Forecasting
Resource Page) may be used to request a traffic forecast. However, all that is required is
communicating a need for a traffic forecast with the Traffic Forecasting Group. The Traffic Request
Form or the e-mail inquiry is sent to: TrafficForecast@ncdot.gov.

= The Traffic Forecasting Project Manager produces a map and traffic forecast scope and coordinates
with the Transportation Planning Division and the larger project team regarding all aspects of the
traffic forecast.

Determine Level of Traffic Forecast Needed
A traffic forecast may be in the form of three (3) different products:

= Project-level Forecast: Includes Annual Average Daily Traffic (AADT) volumes for through and
turning movements, truck percentages, peak hour factors and directional distribution for the study
area network. Traffic statistics for the base year (customarily the current year) and one or more
future years are provided.

= Traffic Estimate: Is typically limited in scope to current and future-year AADT for roadway
segments. Therefore, this product is only applicable to certain project situations (one example
would be bridge replacement projects or other project types that do not need intersection turning
movement data).

= Express Design Traffic Volume (EDTV): Simplified method of developing traffic volumes for use
during the Express Design phase of project development. The development of EDTVs is suitable
during Stage 1 (Project Initiation). An EDTV could be updated for a Project Scoping Report if it was
determined to provide the appropriate amount of information.

| Typical projects will-require-the-need-of a project-level forecast, which contains sufficient traffic statistics
to support design decisions for a roadway improvement project. For unique situations where less detailed
‘ information is needed,ptease coordinate with the Traffic Forecasting Group.

Scope a Traffic Forecast

As part of the scoping process, the Traffic Forecasting Project Manager, in coordination with the project
team, determines the junctions and scenarios to be included in a traffic forecast. This coordination
includes obtaining approval of the traffic forecast study area from the Congestion Management Section.

Produce a Traffic Forecast
To produce a traffic forecast, the Traffic Forecaster:

1TP2 Complete Traffic Forecast 8
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1UT1 Develop Initial Utility Relocation ard& Construction Estimates

All tasks required for this activity are associated with Utilities Coordination.

Note: Actions during the Project Initiation Stage may be led and completed by staff from several different
NCDOT groups. Any person who has overall responsibility for a project during this Stage is referred to as
the “Project Lead.” This lead could be the Feasibility Studies Engineer, the Corridor Development Engineer,
the Division Planning Engineer, or someone in a similar role as tasked by a state or local agency.

Additionally, because job titles within NCDOT overlap with job titles in the consulting firms, and because
different project management centers within the Department divide project management and technical
duties differently, this section clarifies who is filling each role as identified in the deliverable table and task
descriptions below.

Utilities Coordinator

The Utilities Coordinator role is typically filled by a Professional Engineering Firm (PEF)/Consultant
providing Utilities Coordination services for the project. The Utilities Coordinator coordinates the
relocation activities of all utilities on the project but does not provide any design service for any utility.

If a utility is providing complete Utilities Construction Plans for inclusion in the contract, the Utilities
Coordinator is responsible for the coordination and delivery to NCDOT of the deliverables assigned to the
Utilities Design Engineer that are instead being produced by the utility. The Utilities Coordinator is not
responsible for the production of those deliverables.

Utilities Design Engineer

The Utilities Design Engineer role is typically filled by Professional Engineering Firm (PEF)/Consultant
providing Utilities Design Services for the project. This firm may or may not be the same firm providing
Utilities Coordination Services. There may be more than one PEF providing Utilities Design Services,
depending on the number and types of utilities included for construction in the contract and the areas of
expertise of each firm.

The role of the Utilities Design Engineer is to design the relocation of the assigned utility facilities. The
Utilities Coordinator coordinates the location of those facilities with the other utilities.

If a utility chooses to provide a complete design plan for inclusion in the project, the agreement with the
utility should require the utility to complete the tasks expected of the Utilities Design Engineer. The Utilities
Coordinator provides the deliverables to NCDOT.

Utilities Lead

The Utilities Lead is an NCDOT representative responsible for the oversight of the utility’s relocation effort
and the technical review of the utility’s deliverables. Depending on the design center where the project is
managed, this role may be filled by more than one person managing different portions of the relocation.
The Department representatives and roles are to be clear in the scopes.

1UT1 Develop Initial Utility Relocation & Construction Estimates 1
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Overview: Utilities Coordination
Develop a preliminary estimate for both utility construction and relocation costs to establish the baseline
estimate to be used for subsequent utility estimates.

References

O Utilities Accommodation Manual
O Estimates, Materials & Approved Products for Utilities Work
O Utility Cost Estimate Request Form

Deliverables

Responsible Party
Deliverable Task e "
Activity Leader Additional Support

Preliminary Utility Relocation Estimate
Develop Conceptual Utilities Cost Estimate

. p Utilities Coordinator Project Lead
= Review Estimate

Preliminary Utility Construction Estimate

Utility Relocation Estimate Report

Develop Conceptual Utilities Cost Estimate
The Utilities Coordinator visits the project site and inventories utility facilities on the project in accordance
with the identified manuals and procedures.

Using the inventory of facilities and the utility estimating tools on the Estimates, Materials & Approved
Products for Utilities Work resource page, the Utilities Coordinator provides a preliminary estimate to the
Project Lead of the preliminary utiitiesutility construction costs and costs of possible utility relocations,
including a short description of utilities observed. The Utilities Coordinator works with the Project Lead
and Preliminary Estimates Section (for Central-let projects) or the appropriate Division staff (for Division-
let projects) to adjust the utility construction estimate as part of the review and verification process (see
1CS1 and 1FS2 for related information).

The Utilities Coordinator produces a Utility Relocation Estimate Report to accompany the Utility
Relocation Estimates. This report documents the production of the estimate. This report contains an
inventory of utilities on the project, including:

= A description of the facilities

=  The methodology used in producing the estimate (length of facilities, length of pipe or count of
unit quantities, number of poles)

=  Any assumptions made, such as what needs to be relocated, facility size, etc.

=  The source and date of unit prices used in the estimate

Review Estimate
The Utilities Coordinator sends the two wutilitiesutility cost estimateestimates and report to the
UtiliyUtilities Lead, who reviews the estimateestimates and report, before sending to the Project Lead.

1UT1 Develop Initial Utility Relocation & Construction Estimates 2
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Generate Cost Verification Letter

After satisfactory review, the Utilities Coordinator works with the Project Lead, who generates and
distributes a Cost Verification Letter per the process detailed in the Division Engineer Approval for Cost
Verification Memo (see 1CS1 for related information).

Complete QC/QA Procedures

The Utilities Coordinator is to coordinate the applicable QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upload and distribution of all related deliverables.

1UT1 Develop Initial Utility Relocation & Construction Estimates 3
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1UT2 Investigate Existing Utilities

All tasks required for this activity are associated with Utilities Coordination.

Overview: Utilities Coordination

Inventory utility facilities in the project area. Identify utilities that are costly to relocate, have long design
or construction times, or otherwise create risks for project construction or schedule if they are relocated.
Initiate coordination with those identified utilities.

Using and analyzing available resources, the Utilities Lead and Project Manager may determine that it is
not necessary to scope this utilities stage.

References

O Utilities Accommodation Manual
O NCDOT Quality Management Program: Quality Control and Quality Assurance

Deliverables
Responsible Party
Deliverable Task
Activity Leader | Additional Support
= [nitigte- Utility-Owner-Contaetsldentify Critical Utilities Utilities Lead
Reper—tCntlcal Utilities Strategy Impact Utilities Coordinator
ity Proiect Outli -—p . ity R . UtH+He5. e
Coordinator

1UT2 Investigate Existing Utilities 4
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Identify Critical Impact Utilities

Using reports form 811, site visits, internet mapping services, available GIS data, the Preliminary Utility
Relocation Estimate and Report, and other available data, the Utility Coordinator identifies utility facilities
that are costly or that have a long relocation time and that pose a risk to the project budget or schedule.
The Utility Coordinator discusses the preliminarily identified utilities with the Utilities Lead and Project
Manager. These critical impact utilities may include energy transmission facilities (electric transmission
line and gas and petroleum pipelines), telephone trunk lines, telephone SLIC/SLAC sites, raw water supply
lines, large water supply lines, and sewer outfalls.

Involving NCDOT, the Utility Coordinator meets with the identified critical impact utilities to present to
them the project, discuss potential impacts, and obtain utility feedback on avoidance or minimization
measures.

The Utility Coordinator produces a Critical Utilities Strategy that:

=  Documents the analysis of all utilities (critical or not).
= |dentifies the critical impact utilities.
= Analyze the consequences relocating or otherwise impacting those utilities.

Complete QC/QA Procedures

The Utilities Coordinator is to coordinate the applicable QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upload and distribution of all related deliverables.

1UT2 Investigate Existing Utilities 5
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2UT1 Initiate Utility Coordination and/or Design

Deliverables

Conduct Preliminary Utility Investigations

Utility Project Outline = Initiate Utility Owner Contacts Utilities
= Submit Utility Project Outline Coordinator Utilities Lead
Utility Construction Request (UCR) = Submit Utility Construction Requests

Conduct Preliminary Utility Investigations
Usmg the mie#maﬂmq_eeueetedFeamblllty Estlmate from 1UT1 the wutilities;—theCritical Utilities
i ing-Strategy from 1UT2, NC811, GIS

resources, . and plamqed—u%Mms—aﬂd—tke—p#e}eet—Fepeaeh—Mna%we%ahgnmemother online resources

combined with a site visit, the Utilities Coordinator iste:

Previdecreates an inventory of utilities erceuntered-existing on and near the project. This inventory:

+—Facilitiesthatcannotbetaken-oeutProvides a description of serviceatat-orformeorethanashert
+—Facilities-thatare-expensive-to-relocate-because-ofthe type, size-ereenditiens, and function of

= Provideldentifies off-site work required to perform relocation durations—of-critical-facilities—as

providedon the project, where possible to predict.
= |dentifies utilities that should be avoided by the utitity-eowners-even-ifproject.

In the site visit, it is good practice to take notes or sketches of the type and routing of overhead cables
and the number and location of guy wires.

Begin Critical Utility Coordination
Begin or continue coordination with critical utilities identified as—a—facilityto—aveid-in case—project
conditions—prohibitaveidaneelUT2 on in this stage at an appropriate level to avoid or minimize impacts,

or to begin design and planning for the relocation of utilities with long design or construction times.

1UT2 Investigate Existing Utilities 6
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PS&F/Letting

Initiate Utility Owner Contacts

The Utilities Coordinator notifies utility owners of the project, including the expected schedule for start
of utility design (the Utilities Kickoff Meeting) and the beginning of right-of-way (ROW) acquisition. The
Utilities Coordinator works with the utility owners as necessary to ensure utilities are ready to begin
design for the project on time, including having a design firm selected and budgeted.

Submit Utility Risk-AnabysisandtrventeryProject Outline

The Utilities Coordinator provides a Utility Risk-Analysis-and-taventery-ReportProject Outline that:

= Provides an inventory of utilities and facilities in the study area.

. ludes the iné . dead by the utilities.

= Describes all utility facilities.

=  Documents theanalysisof budget andrisk-ineachalternative/aligamentconflicts.
- . .
—Makesrecommendationstoreducerisk-orbudget:

= Documents utility design decisions.

The Utilities Lead reviews the report and provides comments to the Utilities Coordinator, who updates
the document.

| The Utility Riskand-AnalysisRepertProject Outline is provided to the Project Manager and used by the
project team to evaluate design alternatives/alignments. The report is also a guide to minimize the overall

impact of utilities on the project.

eeadenses%h&%k%y—R&leAﬁaLysteﬂter—RepeFHFmThe Ut|||ty PrOJect Outllne fer—theseleeted

= Recommendationsto-a living document that should be continuously updates during the life of the
project desighers-ento incorporate newly discovered utilities te-aveid-

Aand encroachments, and to document design decisions or changes in strategy fer—the—peossible
relecatienstheir motivation or justification. Previous versions should be preserved to maintain a project

history.

1UT2 Investigate Existing Utilities 7
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| Submit Utility Construction Requests (UCRs)
For this task, the Utilities Coordinator:

= |dentifies utilities that may want construction of their facilities completed by the selected contractor
and included as part of the project’s contract.

= Obtains a Utility Construction Request (UCR) from each of these utilities describing the facilities
likely to be in conflict or that may need early analysis.

= |dentifies in the Utility Construction Request whether NCDOT is being requested to perform
construction or both design and construction.

= Submits a-menthlyreportthe UCR to SharePeintand-netifies-the Utilities Lead-ar-PM.

The Utilities Lead discusses acceptance of the work into the contract with a-ink—{te—be—submitted
throughoutthe Project Manager and the Division, notifying the utility coerdinatien/designprocess)-of the

result.

benitted Iy with the_ Utility Proiect Outline.

These requests are submitted early enough in the stage to ensure that design engineers for each of these
utilities can be contracted prior to the Utilities Kickoff Meeting. This request should be obtained as early
as possible if early analysis or design is required.

Complete QC/QA Procedures

The Utilities Coordinator is to coordinate the applicable QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upload and distribution of all related deliverables.

1UT2 Investigate Existing Utilities 8
Last Modified: October 2022



Initiation
Final Plans
PS&F/Letting
Post-Letting/
Construction

T v
c C
S 3
S
£
2 0O
S x
i

Back to PDN Overview

2UT2 Prepare Utility Relocation and Construction Estimates
All tasks required for this activity are associated with Utilities Coordination-ard/ferDesign.

Overview: Utilities Coordination
Prepare both utility relocation and construction cost estimates to support the project development
process prior to the Environmental Document being approved.

References

O Utilities Accommodation Manual
O Estimates, Materials & Approved Products for Utilities Work
O Utility Cost Estimate Request Form

Deliverables
Utility Relocation (PH 250) Estimate = Prepare Utility Relocation Estimate Utilities Coordinator
Utility Construction (PH 300) Estimate = Prepare Utility Construction Estimate Utilities Design Engineer

Prepare Utility Relocation Estimate

Per a request from the Project Manager (or Roadway Design Lead) using the Utility Cost Estimate Request
Form for relocation costs, the Utilities Coordinator prepares the project’s utility relocation estimate,
referencing the resources and process detailed on the Estimates, Materials & Approved Products for
Utilities Work resource page. The Utilities Coordinator prices the relocation work using the Utilities
Cookbook Database or by coordinating cost directly with the impacted utility owners.

The Utilities Coordinator works with the Project Manager (or assigned) to assist in drafting any justification
or additional information, if there is a difference in cost between the current and previous estimate.

Prepare Utility Construction Estimate

Per a request from the Project Manager (or assigned) using the Utility Cost Estimate Request Form for
construction costs, the Utilities Coordinator prepares the project’s utility construction estimate using
historic bid data adjusted for project conditions and expected price increases.

The Utilities Coordinator works with the Utilities Lead and Project Manager (or assigned) to assist in
drafting any justification or additional information, if there is a difference in cost between the current and
previous estimate. The Utilities Coordinator confirms that utility construction pay items and guantities
are included in the construction estimate request, as required.

If a Utilities Design Engineer has been scoped at this time, the Utilities Design Engineer can prepare this
estimate.

Review Estimate
The Utilities Coordinator sends the two utilities cost estimate to the Utilities Lead, who reviews the
estimate.

2UT2 Prepare Utility Relocation and Construction Estimates 9
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Generate Cost Verification Letter

After satisfactory review, the Utilities Coordinator sends the estimates to the Project Manager, who
generates and distributes a Cost Verification Letter per the process detailed in the Division Engineer
Approval for Cost Verification Memo (see 2CS1 and 3CS1 for related information).

2UT2 Prepare Utility Relocation and Construction Estimates 10
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2UT3 Advance Utility Coordination and/or Design

The tasks required for this activity are separated into the sub-activities of:

Task details and deliverables for these sub-activities are found in the corresponding sections below.

Overview: Utilities Coordination

Coordinate with utility owners to identify conflicts between their facilities and the project and develop a
resolution for those conflicts. Coordinate preliminary utility designs to conform with the Utilities
Accommodation Manual, preventing conflicts among utilities where possible and determining utility
easement requirements.

Note: Because job titles within NCDOT overlap with job titles in the consulting firms, and because different
project management centers within the Department divide project management and technical duties
differently, this section clarifies who is filling each role as identified in the deliverable table and task
descriptions below.

Utilities Coordinator

The Utilities Coordinator role is typically filled by a Professional Engineering Firm (PEF)/Consultant
providing Utilities Coordination services for the project. The Utilities Coordinator coordinates the
relocation activities of all utilities on the project but does not provide any design service for any utility.

If a utility is providing complete Utilities Construction Plans for inclusion in the contract, the Utilities
Coordinator is responsible for the coordination and delivery to NCDOT of the deliverables assigned to the
Utilities Design Engineer that are instead being produced by the utility. The Utilities Coordinator is not
responsible for the production of those deliverables.

Utilities Design Engineer

The Utilities Design Engineer role is typically filled by Professional Engineering Firm (PEF)/Consultant
providing Utilities Design Services for the project. This firm may or may not be the same firm providing
Utilities Coordination Services. There may be more than one PEF providing Utilities Design Services,
depending on the number and types of utilities included for construction in the contract and the areas of
expertise of each firm.

The role of the Utilities Design Engineer is to design the relocation of the assigned utility facilities. The
Utilities Coordinator coordinates the location of those facilities with the other utilities.

If a utility chooses to provide a complete design plan for inclusion in the project, the agreement with the
utility should require the utility to complete the tasks expected of the Utilities Design Engineer. The Utilities
Coordinator provides the deliverables to NCDOT.

2UT3 Advance Utility Coordination and/or Design 11
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Utilities Lead

The Utilities Lead is an NCDOT representative responsible for the oversight of the utility’s relocation effort
and the technical review of the utility’s deliverables. Depending on the design center where the project is
managed, this role may be filled by more than one person managing different portions of the relocation.
The Department representatives and roles are to be clear in the scopes.

References

Conflict Letter Template

Utilities Accommodation Manual

Dig Once Policy

Utilities Connect Site

NCDOT Quality Management Program: Quality Control and Quality Assurance
Proprietary Products Guidelines

Ooo0o0ooo|o

Deliverables

Responsible Party
Deliverable Task
Activity Leader Additional Support

= Provide Plans to Utility Owners

Utility Coordination Kickoff = [dentify Major Utility Conflicts and Relocation Utilities Design Engineer
Meeting Minutes-ard-Conflict Utilities Coordinator L
Impacts & Utilities Lead
Letters = Conduct Utility Coordination Kickoff Meeting
(All Utilities)
. . = Initiate-Cost-Respensibility-AnealysisProvide . Ytilitles Desigh-Engineer
Reuting-PlanConflict Lett Utilities Coordinat
~OnTict Letters Conflict Letters to all Utilities fiities Loordinator & Utilities Lead
Utility Coordination Working " R E e Utilities Coordinator Utilities Design Engineer

plans (continuous) & Utilities Lead

Analysis
= Submit-Reouting-PlanReceive Preliminary Utility

Relocation Plans from Utility Owners

Relocation Schedule = Create Relocation Schedule Utilities Coordinator Utilities Lead
pralimi ity ; . - b . Jitios Desi Hitias.C . o
=—Submit-Preliminary-Utility-Construction-Plans . e
Plans Engineer UtilitiesLead
Subsurface Utility Engineering = Request Subsurface Utility Engineering (SUE) A . Utilities Design Engineer
(SUE) Level A Request Level A SIS CIIE s & Utilities Lead
Hities Dasi
- . S - 5 . ation f Hitics Desi Engi Uit ]
. 15 T s Enci 2 Dasian G .
Engineer
Utility Easement Request and = Submit Required Utility Easements and Parcel Utilities Design Engineer

Utilities Coordinator
Utility Parcel List List & Utilities Lead

Continuing Tasks
The Utilities Coordinator continues to maintain and update the Utility Project Outline begun in 2UT1.

Review New Encroachments

The Utilities Lead receives all new encroachments on the project from the District Office or Encroachments
Section. The Utilities Lead determines the nature of the encroachment. The Utilities Lead coordinates the
review and approval of all new utility encroachments. New non-utility encroachments are returned to the

2UT3 Advance Utility Coordination and/or Design 12
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Encroachment Section or District Office, as appropriate, for review coordination with the project team.
The utilities Lead then notifies the Project Manager of all new encroachments and their nature.

= On new utility encroachments, the Utilities Coordinator reviews the encroachment for conflict
with project utilities and the project and provides recommendations (as appropriate) to avoid the
conflicts. The Utilities Lead incorporates those comments (as appropriate) in responding to the
encroachment.

= On _new non-utility encroachments, the Utilities Coordinator reviews the encroachment for
conflict with project utilities, identifies new utility conflicts created by the encroachment,
provides recommendations (as appropriate) to avoid those conflicts, and notifies the Utilities Lead
and Project Manager of the findings.

Provide Conflict Letters to all Utilities

The Conflict Letter is a letter sent to a utility located on the project alerting the utility of a potential conflict
with the project within ten days following the Utility Kickoff Meeting. It requires the utility to take action
and relocate within a reasonable amount of time. The Conflict Letter documents that the utility is aware
of the need to coordinate and relocate in a reasonable period.

The Utilities Coordinator drafts a conflict letter for each utility. The drafts are provided to the Utilities Lead
for revisions and signature. The Utilities Coordinator sends the signed letters to the utilities.

Provide Plans to Utility Owners
The Utilities Coordinator provides a PDF and DGN set of the Desigh-RecommendationPlan-Setcurrent

plans and the Utility Project Outline to the utility companies and their designated design representatives.
The Utilities Coordinator requests that the utility companies:

= Review the plans for accuracy in the surveyed depiction of their facilities.

= Notify the Utilities Coordinator of facilities that are omitted or are inaccurately depicted.
= Analyze their facilities for conflicts with the project as designed.

= Consider options and schedule for relocation or mitigation of the conflicts.

= Suggest revisions that could eliminate conflicts or reduce relocations.

= Notify the Utilities Coordinator of assistance or input required from NCDOT during the project, such
as any additional notification required from the Department to request establishment of a budget
or schedule for the relocation.

Identify Major Utility Conflicts and Relocation Impacts
In this task, the Utilities Coordinator creates a set of Utilities Coordination Working Plans. The Utilities
Coordination Working Plans and Utilities by Others (UbQ) plans (see 4UT1 for related information) are not
the same document, although work expended in creating these plans can be leveraged for creating UbO
plans. The purpose of the Utilities Coordination Working Plans is to:

= Document points of conflict.
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= Show the relocation plans (new alignments, facility retentions, and abandonments) of all utilities in
a single view.

= Show the means of construction where necessary.

= Develop easement needs.

= |dentify utility parcels.

= Track and coordinate unsurveyed new utility encroachments.

The Utilities Coordination Working Plans are continuously maintained after creation and are kept available
for all members of the project team on the SharePoint project site. They are updated at least monthly,
upon the receipt of initial or updated relocation plans from a utility, and prior to project meetings.

To complete this task, the Utilities Coordinator:

= Reviews the plans to identify likely locations of conflicts.

= Creates a set of Utilities Working Coordination Plans and documents those conflicts on the Utilities
Coordination Working Plans.

= Determines the presumed responsibility for the cost of relocations based readily observable
information on the plans, such as the location of facilities inside or outside of existing right of way
and the existence of surveyed easements.

The Utilities Lead reviews the Utilities Coordination Working Plans are-te-containinfermation-on-conflicts
andpropesedrelocationsforall-and updates/provides comments to the Utilities Coordinator, including a

review of the application of the Utilities Accommodation Manual, a constructability review, and a review
of possible alternatives/alignments.

Conduct Utility Coordination Kickoff Meeting (All Utilities)

The Utility Coordination Kickoff Meeting is conducted by the Utilities Coordinator, design team members,
members the NCDOT project team, and the utilities— in order to present to the utilities the information
on the project, and to gather from the utilities the information about their relocation plans and probable
schedule. The meeting also provides an opportunity for utility representatives to network and discuss
areas of collaboration in their relocation efforts, such as shared pole lines or duct banks.

The Utilities Coordinator schedules the Utility Coordination Kickoff Meeting. Invite all personnel required
in the KO Meeting Prep QC Checklist, plus any additional personnel whose attendance may be required
by the circumstances of the project.

Prior to conducting the Utilities Kickoff Meeting, the Utilities Coordinator consults with the Utilities Lead

prierto-the Utility-Coordinationkickeff-Meeting-to agree on potential conflicts and guidance to be given

to the utilities. The Utilities Coordinator also discusses possible reselutionresolutions and areas of concern
with the design team.

i : : hen:
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Ihe—U%mfes—GeeFdﬁqa%eHehedahs—and—conducts athe Ut|||ty eeeFéﬂaéren—Kiekeﬁ—Meeﬂng—te—maFe

Kickoff meeting. At this meeting and with assistance from the Utilities Lead, the Utilities Coordinator-s-te:

=  ProvideProvides information to the utility companies about the project-, in particular discussing:
+  ReviewAn overview of the project
+ _Environmental features including environmentally sensitive areas and historic properties
* __The project schedule
* _ Other features of the project that may affect utility design
= Reviews the presumptive cost responsibility and establish which utility companies believe they have
a compensable interest.
= 9+seu55—t—he—9pefeetRequests a prellmmarv relocat|on schedule—neﬂng—f—eedbaek from the utility
companies-a
= ElieitElicits information about the risks the utilities believe they pose to the prOJect
=  DiseussDiscusses preliminary alignments for relocations.
= Iaferminforms utilities of their responsibilities under the Dig Once Policy. The Utilities Coordinator
is responsible for the administration of this policy on the project.
= AskAsks the utility companies to prepare preliminary plans and identify easement needs.
= ldentifyldentifies action items for NCDOT and the utility companies.

If no Utility Design Engineer has been chosen as part of the design team by the time of the Utility Kickoff
Meeting, the Utilities Coordinator gathers the needed information from any utility that has requested to
be in the highway contract.
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Following the kickoff meeting, the Utilities Coordinator prepares meeting minutes-and, stores them on
the SharePoint project site, and sends links to the Project Manager, Utilities Lead, and other utilities
personnel identified in the project scope. The Utilities Coordinator sends copies of the minutes to the
utilities and sends conflict letters;sending to each teof the affected utility companies.

Initiate Cost Responsibility Analysis
The Utilities Coordinator uses the information from the survey and information provided by the utilities
to initiate the Cost Responsibility Analysis. To do this, the Utilities Coordinator:

= |nvestigates documents provided by the utility companies.

‘ = Compares documents provided by the utility companies and-assigned-Right-ef-\Way-Staff-with the

plans.
= Prepares opinions on the relevance of those documents to any claims of compensable interest.

It is the responsibility of the utility companies to prove their claims of compensable interest. It is the
responsibility of the Utilities Coordinator to review the claims and provide a recommendation to the
Utilities Lead and the Project Manager on the merits of the claims.

The analysis of cost responsibility is an ongoing task that culminates with the production of a document
stating the findings for each utility. This document becomes a part of the submittal for each relocation
agreement (see 3UT1 for related information).

Receive Preliminary Utility Relocation Plans from Utility Owners
Utility Relocation Plans are the plans prepared by the utility to be attached to an agreement and are to
be authorized and used by the utility for construction of their facilities.

To complete this task, the Utilities Coordinator-iste:

=  ReeeiveReceives preliminary utility relocation plans from the utility companies and frem—the
UtilitiesUtility Design Engineer.

=  ReviewReviews the plans to ensure compliance with the Utilities Accommodation Manual.

= CoerdinateCoordinates relocation design with relevant project team members.

= lneorporatelncorporates the relocation plans into the Utilities Coordination Working Plans.

= Communicates the relocations to all utilities via the Utilities Coordination Working Plans.

Preliminary relocation plans from the utilities are not final designs. Instead, these plans are to show the
scope and alignment of the relocation. The design is to be complete enough to determine easement
requirements and environmental impacts from the proposed alighnment and construction.

| Place preliminary relocation plans on the SharePoint project site_in a Document Set for each utility,
updating the working plans as changes occur.
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Create Relocation Schedule
The Utilities Relocation Schedule is an ongoing task that begins after the Utilities Kickoff Meeting. This

schedule should include start dates and durations for all utilities, and well as document the dependencies
each utility has. The completion of the acquisition of utility parcels should be included as a dependency,
along with other major project milestones such as let date and project availability. Some larger projects
may have schedules for multiple independent sections.

The Utilities Coordinator creates a Utilities ReIocatlon Schedule (—m—NHeFesef-t—PFe}eet-)—to be dellvered
initially after the Kickoff Meeting;

relocation—agreements for use in guiding prOJect schedullng and tracklng relocatlon progress. This
schedule is developed in consideration of:

| = Utility work by others only-
= |mportant milestones in project completion, such as design time, relocation time, moratoria,
acquisition of special materials, permitting, availability of right-of-way and easements, and
| construction staging-
= |nformation obtained from the utilities, the Right-of-Way Agents, project documents, and other
sources, as needed-
= Time required to remove existing facilities

The Relocation Schedule should be maintained as a narrative and as a Gantt chart.

The Utilities Coordinator maintains this schedule as conditions change and milestones are completed,
coordinating this with the Project Manager, the Utilities Lead, and the larger project schedule. The project
schedule delivery should be atupdated as schedules provided by the felewingutilities and other
milestones: change.
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The Utilities Lead reviews this schedule and provides comments to the Utilities Coordinator. The review
includes the practicality of accomplishing the schedule.

Request Subsurface Utility Engineering (SUE) Level A
The Utilities Coordinator requests and compiles subsurface utility engineering (SUE) Level A requests from
the designers of each of the utilities. To do this:

= Collaborate with the Utilities Lead to evaluate the need for each location.
=  Create a final SUE request to be coordinated with Location and Surveys (see 2LS2 for related

information).

Submit Required Utility Easements and Parcel List
The Utilities Coordinator collects, validates, and aggregates easement needs for all of the utilities. The
Utilities Coordinator then prepares the Utility Easement Request and Utility Parcel List, which includes:

= QObtaining concurrence from the Utilities Lead on the eligibility for each utility to request easements
that are acquired by NCDOT.
= Vetting easements requested by the utility companies for compliance with NCDOT policy.
= Compiling all eligible easements requested.
* Draw the compiled easements on the Utilities Working Plans and submit to the Utilities Lead for
concurrence in the request.
+ After receiving concurrence, submit the easement request for inclusion in the plans.
= For utilities relocating in advance of the project’s contract, compiling a list of parcels containing any
of those utilities in NCDOT-purchased easement or right-of-way.
» _List which utilities are occupying each parcel.
» Determine the date each parcel is needed according to the schedule of utility construction on
each parcel.
* Provide a list of parcels requiring relocation of water backflow preventers as provided by the
water utility designers.

Design files are to include stations and offsets at each easement boundary corner and be incorporated
into the Right-of-Way Plan Set (see 2RD4 for related information). Easements requested by utilities should
not be altered to round off stations or offsets of easement boundaries.

The Utilities Lead reviews the requested easements for compliance with the Utilities Accommodation
Manual, for impact on property owners and for possible economizations. The Utilities Coordinator
confirms all approved easements are incorporated into the Field Inspection Plan Set (see 2RD2 for related

information).

Coordinate Utility Design

If Utility Construction Plans are provided by the utility, the Utilities Coordinator coordinates with the utility
and the utility’s Design Engineer by providing plans, project CADD file updates, and project schedules. The
Utilities Coordinator monitors progress by the Utility’s designer and updates the Utilities Lead and Project
Manager regularly. The Utilities Coordinator coordinates the deliverables required in Initiate Utility Design
but is not responsible for their production.

2UT3 Advance Utility Coordination and/or Design 18
Last Modified: August 2024



Final Plans
Construction

T v
c C
S 3
S
£
2 0O
S x
i

Initiation
Post-Letting/

PS&F/Letting

Back to PDN Overview

Complete QC/QA Procedures

The Utilities Coordinator is to coordinate the applicable QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upload and distribution of all related deliverables.
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(Back to activity overview)

Overview: Utility Design
Initiate the design of scoped utilities, including all elements of design required to determine easement

needs.
References
O Utilities Accommodation Manual
O Dig Once Policy
O Utilities Connect Site
O NCDOT Quality Management Program: Quality Control and Quality Assurance
O Proprietary Products Guidelines
O Backflow Preventer Policy
O Standard Specifications for Roads and Structures
Deliverables
Preliminary Utility Construction Submit Preliminary Utility Construction Plans Ut|I|t|e§ Design Ut|I|t|e§ Fpordlnator &
Plans Engineer Utilities Lead
Subsurface Utility Engineering = Submit Subsurface Utility Engineering (SUE) Utilities Coordinator Utilities Design Engineer
(SUE) Level A Request Level A Needs - & Utilities Lead
. . . iliti .g
Backflow Preventer List = Submit Backflow Preventer List Ut|||t|e§ Design
Engineer
Utilities Design
Geotechnical Investigation = Reguest Geotechnical Investigation for Utilities Design Engineer, Utilities Lead
(Trenchless) Request Trenchless Utilities Engineer & Design Geotechnical

Engineer

Identify Conflicts
The Utilities Design Engineer:

= Reviews the project plans with the applicable utility companies for the facilities scoped for design.

= Reviews the plans for accuracy in the surveyed depiction of their facilities.

= Notifies the Utilities Coordinator of facilities that are omitted or are inaccurately depicted.

= |dentifies conflicts, proposes preliminary relocation routing or a plan to mitigate the conflicts, and
secures approval from the utility.

= Provides this information to the Utilities Coordinator prior to the Utility Coordination Kickoff

Meeting.

Attend Utility Kickoff Meeting
The Utilities Design Engineer attends the Utilities Kickoff Meeting on behalf of the scoped utilities and
provides information about those utilities as needed by the Utilities Coordinator.

Submit Preliminary Utility Construction Plans

The Utility Design Engineer creates plans for the construction of the scoped utility relocations. As a
continuing part of this task, the Design Engineer provides the Utilities Coordinator with regular updates
via pdf plans and CADD files for utilities coordination purposes.
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The Utilities Design Engineer submits the Preliminary Utility Construction Plans for review by the Utilities
Lead. These plans are to:

=  Show routing and major design elements.

= |dentify any needed easements outside of existing right-of-way.

=  Provide draft Special Provisions, especially including any requested pay items for review.

=  Comply with the Proprietary Products Guidelines; or identify all items that need to be brought into
compliance.

The Utilities Design Engineer submits this request to the Utilities Coordinator for aggregation with
requests by other utilities. This request is to be coordinated with Location and Surveys (see 2LS2 for
related information).

Request Geotechnical Investigation for Trenchless Utilities

A Geotechnical Investigation is used to identify underground conditions along the trenchless installation
for the purposes of bidding. The Utilities Design Engineer identifies locations for the geotechnical
investigation along the planned location of all trenchless installations of utilities to be constructed. To do
this, the Utilities Design Engineer is to:

= |dentify the expected depth of the utility at each location.
= Collaborate with the Utilities Lead and the Design Geotechnical Engineer to create a final list of
requested locations.

Submit Reqa—weel—Ut—th—y—Easaqqem-s—aﬁd—Fla%eéBackﬂow Prevente List

The Utilities Design Engineer prepa ian
wm%uﬁgmdﬁdﬁ%%submltsm%%&%ﬁe%mmm%%%
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For-utilitiesrelocating inadvance-of the project’scontractcompiling-a list of parcels containingany-of
those—utilities—in—NCBOT-purchased—easementor—right-ef-way—requiring relocation of water service

backflow preventers.
. . hich utiliti . I L

Determine-the-dateeachparcelis-heededaccordingthe-schedweCoordination of
Utility Construction en-eachpareekPlans

If, in addition to the utilities scoped to the Utilities Design Engineer, there are utilities to be constructed

in the highway contract that to be designed by the utility’s engineer, the Utilities Design Engineer
coordinates inputting of quantity estimates, plan sheet numbering, and special pay item naming for all
Utility Construction plans and Special Provisions to verify the plan set for all work. This is not to be
confused with “Coordinate Utility Design” in the Utilities Coordination scope.

Complete QC/QA Procedures
| Fhe UtilitiesCoordinatorand/ferThe Utilities Design Engineer is to coordinate the applicable QC review

following the NCDOT Quality Management Program: Quality Control and Quality Assurance procedures
and the respective QC Checklist before upload and distribution of all related deliverables.
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202/3UF22UT4 Prepare Utility Relocation and Construction Estimates

The tasks required for this activity are separated into the sub-activities of:

Task details and deliverables for these sub-activities are found in the corresponding sections below.

Overview: Utilities Coordination

process atboth-the-Alighmen Defined-Stage {priortothe Environmen 3 C APPFOY

Plan-in-Hand-Stage{prior to the Right-of-Way Plan Set being finalized}-.

References

O Utilities Accommodation Manual
O Estimates, Materials & Approved Products for Utilities Work
O Utility Cost Estimate Request Form

Deliverables
Responsible Party
Deliverable Task
Activity Leader
Utility Relocation (PH 250) Estimate =  Prepare Utility Relocation Estimate Utilities Coordinator
Utility Construction (PH 300) Estimate = Prepare Utility Construction Relecation-Estimate Utilities Design Engineer

Prepare Utility Relocation Estimate

Per a request from the Project Manager (or Roadway Design Lead) using the Utility Cost Estimate Request
Form for relocation costs, the Utilities Coordinator prepares the project’s utility relocation estimate,
referencing the resources and process detailed on the Estimates, Materials & Approved Products for
Utilities Work resource page. The Utilities Coordinator prices the relocation work using the Utilities
Cookbook Database or by coordinating cost directly with the impacted utility owners. An estimate from
that prepared by the utilities is preferred at this stage.

The Utilities Coordinator works with the Project Manager (or assigned) to assist in drafting any justification
or additional information, if there is a difference in cost between the current and previous estimate.

Prepare Utility Construction Estimate
The Utilities Coordinator receives the Utility Construction Estimate from the Utilities Design Engineer or
the utility’s engineer and coordinates the submittal of the estimate to the Utilities Lead and the Project

Manager.

2UT2/3UT2 Prepare Utility Relocation and Construction Estimates 23
Last Modified: October 2022



Initiation
Construction

g
Ao
YV g
X
[\5)
23
<

Post-Letting/

Plan-in-Hand
PS&F/Letting

Back to PDN Overview

Review Estimate
The Utilities Coordinator sends the two utilities cost estimate to the Utilities Lead, who reviews the

estimate.

Generate Cost Verification Letter

After satisfactory review, the Utilities Coordinator sends the estimates to the Project Manager, who
generates and distributes a Cost Verification Letter per the process detailed in the Division Engineer
Approval for Cost Verification Memo (see 2CS1 and 3CS1 for related information).
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(Back to activity overview)

Overview: Utility Design
Prepare the construction cost estimate to support the project development process prior to the Right-of-
Way Plan Set being finalized.

Deliverables
Utility Construction (PH 300) Estimate = Prepare Utility Construction Estimate Utilities Design Engineer

Prepare Utility Construction Estimate

Per a request from the Project Manager (or assigned) using the Utility Cost Estimate Request Form for
construction costs, the Utilities Design Engineer prepares the project’s utility construction estimate using
historic bid data adjusted for project conditions and expected price increases.

The Utilities Design Engineer works with the Utilities Lead and Project Manager (or assigned) to assist in
drafting any justification or additional information, if there is a difference in cost between the current and
previous estimate. The Utilities Design Engineer is to ensure that utility construction pay items and
guantities are included in the construction estimate request, as required.

3UT1 Complete Utility Coordination and/or Design

The tasks required for this activity are separated into the sub-activities of:

Task details and deliverables for these sub-activities are found in the corresponding sections below.

Overview: Utilities Coordination
Coordinate the final design of utilities and needs for environmental permitting. Authorize utility
relocations.

References

O Utilities Accommodation Manual

O Dig Once Policy

O Utilities Connect Site

O NCDOT Quality Management Program: Quality Control and Quality Assurance

O __ Proprietary Products Guidelines
Deliverables
|0 re—
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e . . e . Utilities .
Cost Responsibility Analysis Report = Submit Cost Responsibility Analysis T Utilities Lead
Coordinator —
Utility Agreements (and related = Execute Utility Agreements Utilities Utilities Lead
Authorizations) = Issue Utility Construction Authorization Coordinator —
Utility Environmental Permit Drawings (and = Provide Permit Related Utility Utilities Utilities Design Engineer
Narrative) Environmental Impacts Coordinator & Utilities Lead

Continuing Tasks

The Utilities Coordinator continues to maintain and update the Utilities Coordination Working Plans,
Utility Project Outline, and Utilities Relocation Schedule begun in Stage 2, reviewing new utility and non-
utility encroachments as described in 2UT2.

Complete Dig Once Policy Agreements
If any utilities enter into agreement under the Dig Once Policy, the Utilities Coordinator completes the
processing of these agreements according to the Dig Once Policy.

Review EstimateUtility Relocation Packages
The Utilities Coordinator serds—thetwoutilities costestimatetothe Utilities Lead—whereceives and
reviews the estimate:

5 - \lerificati |
Aftersatisfactoryreview;final Utility Relocation Plans and Estimates. The Utilities Coordinator-serds-the

a Q a Q aValWa ‘ o ' Q ‘a¥la o Q aVa' aVallalda' Q
ad 7Y a .

= PrierReviews the plans for conformity with the Utilities Accommodation Manual.

= Reviews the estimates, if needed for the agreement.

The Utilities Lead reviews the agreements for compliance with policy.

The Utilities Coordinator forwards the plans and estimates to the Right-Utilities Lead for review and
approval and then assembles the utility agreement packages.

Submit Cost Responsibility Analysis
The Utilities Coordinator submits cost responsibility justification for each utility as part of-Way-Plan-Set
beingfinalized; the utility agreement package. In this same-precessisusedreport, the Utilities Coordinator

examines the evidence provided by the utility and provides a conclusion on whether the evidence
provided supports reimbursement by NCDOT.

The Utilities Lead reviews the analysis and requests additional information (if needed), comments as
required, and accepts the report when develepingcomplete. The Utilities Lead retains this report with the
agreement documents.
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Execute Utility Aereements
The Utilities Coordinator submits utility agreement packages (URAs or relocation are-encroachments) to
the Utilities Lead. After review, the Utilities Lead submits the utility agreements to the authorized NCDOT

official for signature.

Issue Utility Construction Authorization

After execution of each utility agreement for construction estimate-during-the-Plan-in-Hand-Stage-uhder

3UT2-by the utility, the Utilities Coordinator prepares an authorization letter for signature by the Utilities
Lead. The Utilities Coordinator sends the authorization to the utility, with copies as required.
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Provide Permit-Related Utility Environmental Impacts

The Utilities Coordinator uses the information from the Utility Coordination Working Plans to create a set
of Utilities Environmental Permit Drawings. These plans consist of an environmental narrative, plans
showing impacts, utility profiles, and impact area charts. Not all components are required for all projects.
As part of the plans, the Utilities Coordinator:

= Coordinates areas of utility impacts with areas of roadway impacts.

= Submits to the Utilities Lead to obtain concurrence.

= After obtaining concurrence, submits to the Utilities Lead and the 3EN2 Activity Leader (for action)
and Project Manager (for information).

The Utilities Lead reviews the proposed construction methods, environmental impacts of the utility
relocations, and consistency with the current roadway design plans. The Utilities Lead consults with the
project’s Environmental Lead about proposed environmental impacts.

Coordinate Utility Design

If Utility Construction Plans are provided by the utility, the Utilities Coordinator coordinates with the utility
and the utility’s Design Engineer by providing plans, project CADD file updates, and project schedules. The
Utilities Coordinator monitors progress by the Utility’s designer and updates the Utilities Lead and Project
Manager regularly. The Utilities Coordinator coordinates the delivery of the deliverables required in
Initiate Utility Design (2UT1) but will not be responsible for their production.

Complete QC/QA Procedures

The Utilities Coordinator and/or Utilities Design Engineer is to coordinate the applicable QC review
following the NCDOT Quality Management Program: Quality Control and Quality Assurance procedures
and the respective QC Checklist before upload and distribution of all related deliverables.

(Back to activity overview)

Overview: Utility Design
Coordinate the final design of utilities and needs for environmental permitting.

References

O Utilities Accommodation Manual

O Dig Once Policy
O Utilities Connect Site
O NCDOT Quality Management Program: Quality Control and Quality Assurance
O Proprietary Products Guidelines
O Standard Specifications for Roads and Structures

Deliverables

Utility Agreement Plans = Submit Utility Agreement Plans
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Utilities Design Utilities Coordinator &

Permit Applications = |nitiate Water and Sewer Permits Eriaer Utilities Lead
Utility Environmental Permit Plans and =  Provide Permit Related Utility Utilities Utilities Design Engineer
Narrative Environmental Impacts Coordinator & Utilities Lead
Cost Responsibility Analysis Report = Submit Cost Responsibility Analysis Utili.ties Utilities Lead
Coordinator
. - . s = ity C o . E e Engi
& Dl e Sl e

Submit Utility Agreement Plans
The Utilities Design Engineer submits the Utility Construction Plans, Special Provisions, and draft
guantities estimate for review by the Utilities Design Lead. This includes:

= Showing routing and major design elements.

= Review of UC Special Provisions and UC Plans (including notes and details) by the Utilities Designer
to ensure compliance with the Proprietary Products Guidelines.

= After receiving concurrence from the Utilities Lead, initiating the NC Department of Environmental
Quality (DEQ) permitting process.

The Utilities Design Engineer er—utility—owner's—engineeris—to—addressaddresses any comments and
submitsubmits a set of Utility Agreement Plans.

= The purpose of these plans is to be an attachment to the Utility Construction Agreement or Use and
Occupancy Agreement.
= Special Provisions and agreement estimate are also required.
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The Utilities Lead generates the appropriate agreement and submits it to the utility company for
execution.

Initiate Water and Sewer Permits

The Utilities Design Engineer determines the need for water and sewer permits (Authorization to
Construct for water and Sewer Extension Permit for sewer). It is expected that utility permits are to be
obtained for all water and sewer work to be performed by the project’s contractor.

The Utilities Design Engineer prepares the applications and assists the utility in submitting the applications
to NC Department of Environmental Quality (DEQ) Public Water Supply Section and Division of Water
Quality. The Utilities Lead may waive the utility permit requirement for a utility if it is clear a permit is not
required under NCDEQ rules and the utility concurs, or may instead choose to require that the utility
permit be obtained.

RProvide-Rermit-Retated-Coordination of Utility Ervirermental-impactsConstruction
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If, in addition to the utilities scoped to the Utilities Design Engineer, there are utilities to be constructed

in the highway contract that to be designed by the utility’s engineer, the Utilities Design Engineer
coordinates inputting of quantity estimates, plan sheet numbering, and special pay item naming for all
Utility Construction plans and Special Provisions to verify the plan set for all work. This is not to be
confused with “Coordinate Utility Design” in the Utilities Coordination scope.

Complete QC/QA Procedures
| The UtilitiesCoordinatorand/ferThe Utilities Design Engineer is to coordinate the applicable QC review

following the NCDOT Quality Management Program: Quality Control and Quality Assurance procedures
and the respective QC Checklist before upload and distribution of all related deliverables.
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Post-Letting/

Plan-in-Hand
PS&F/Letting

3UT2 Initiate Utility Relocations by Others

All tasks required for this activity are associated with Utilities Coordination.

Overview: Utilities Coordination-anrdferDBesign
Osponony
" he relocation of utilities bei | he util _

Support the Project Manager and Resident Engineer by maintaining contact with the utilities, maintaining
the Utilities Relocation Schedule, and continuing coordination to resolve relocation issues until the
relocations by the utilities are complete. This task continues as 4UT2 and may continue into construction
of the roadway or may alternatively be continued as part of 5UT1.

References

O Utilities Accommodation Manual

Deliverables

Relocation Scheduling Conference Hold Relocation Scheduling Conference

= Maintain Contact with Utilities

Updated Utilities Relocation Schedule . i X X
= Update the Utilities Relocation Schedule
Regular Utility Meetings = Continued Coordination X

Hold Relocation Scheduling Conference

After receiving the Utility Authorization, the Utilities Coordinator schedules and holds the Relocation
Scheduling Conference for each utility. The conference is to be attended by the utility company, the
utility’s contractor, the Project Manager, Resident Engineer, and others, as required. The Utilities
Coordinator facilitates this meeting on behalf of the Resident Engineer. The Utilities Coordinator updates
the Utilities Relocation Schedule.

Maintain Contact with Utilities

The Utilities Coordinator maintains weekly contact with the utilities during their relocation construction.
The Utilities Coordinator monitors the progress of the relocations and determines if intervention is
needed to keep the utility relocations on schedule. If intervention is needed, the Utilities Coordinator
contacts and involves needed resources or makes recommendations/implements strategies to maintain
the relocations to support the overall project schedule.

Update the Utilities Relocation Schedule
The Utilities Coordinator updates the Utilities Relocation Schedule weekly and distributes the schedule to
the Resident Engineer, Utilities Lead, and Project Manager.
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Continued Coordination

The Utilities Coordinator continues coordination with utilities to address issues that arise during the
relocation phase of the project. The Utilities Lead provides input, as necessary, to resolve issues involving
the scoped utilities. Continued coordination may involve holding regular meetings with representatives
of the utilities, NCDOT, and other disciplines in the project in attendance to facilitate coordination with
right-of-way, clearing, and demolition activities and cooperation among utilities.

Other Construction Support
The Utilities Coordinator provides other utility construction support as scoped.
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3UT3 Prepare Final Utility Relocation and Construction Estimates
The tasks required for this activity are separated into the sub-activities of:

Task details and deliverables for these sub-activities are found in the corresponding sections below.

Overview: Utilities Coordination
Facilitate receiving the Desigh Complete Review Plan Set Utility Construction Estimate, if necessary.

Coordinate Utility Design
If Utility Construction Plans are provided by the utility, the Utilities Coordinator coordinates with the utility

and the utility’s Design Engineer to provide the quantities estimate to the Utilities Lead.

3UT2 Prepare Final Utility Relocation and Construction Estimates 34
Last Modified: August 2024



Initiation
Plan-in-Hand
PS&F/Letting
Post-Letting/
Construction

g
S
Vg
X
\5)
2q
<

Back to PDN Overview

(Back to activity overview)

Overview: Utility Design
Prepare the Desigh Complete Review Plan Set utility construction cost estimates at the time of finalizing
the Design Complete Review Plan Set.

References

O Utilities Accommodation Manual
O Estimates, Materials & Approved Products for Utilities Work
O Utility Cost Estimate Request Form

Deliverables
Design Complete Review Plan Set Utility = Prepare Design Complete Review Plan Set
Construction (PH 300) Estimate Utility Construction Estimate

Prepare Design Complete Review Plan Set Utility Construction Estimate
The Utilities Design Engineer prepares a quantity estimate for the Utility Construction Plans using NCDOT

pay items.
The Utilities Lead works with the Project Manager (or assigned) and Preliminary Estimates Section (for

Central-let projects) or the appropriate Division staff (for Division-let projects) to adjust the estimate, as
needed, when reviewing final pay items/quantities.

Coordination of Utility Construction Plans

If, in addition to the utilities scoped to the Utilities Design Engineer, there are utilities to be constructed
in the highway contract that to be designed by the utility’s engineer, the Utilities Design Engineer
coordinates the estimate quantities. This is not to be confused with “Coordinate Utility Design” in the
Utilities Coordination scope.

3UT2 Prepare Final Utility Relocation and Construction Estimates 35
Last Modified: August 2024



Initiation
Final Plans
PS&F/Letting
Post-Letting/
Construction

T v
c C
S 3
S
£
2 0O
S x
Wy

Back to PDN Overview

4UT1 Finalize Utility Coordination and/or Utility Design PS&E

The tasks required for this activity are separated into the sub-activities of:

Task details and deliverables for these sub-activities are found in the corresponding sections below.

Overview: Utilities Coordination
Facilitate the relocation of utilities being relocated by the utility owners.

References

O Utilities by Others Plans Development

O Utilities Accommodation Manual
O NCDOT Quality Management Program: Quality Control and Quality Assurance
O Style Guide for Provisions
O Proprietary Products Guidelines
Deliverables

Responsible Party
Deliverable Task
Activity Leader Additional Support

Utilities by Others Plans and

R .. = Complete Utilities by Others Plans Utilities Coordinator Utilities Lead
Special Provisions
Utility Construction-Plans{PS&E} = Complete-Utility-Construction-Plans . s Lesd
Encinecs
Llomerand Soes Dopeaies = Reesbeeddatascnd Covrns Daraafts X e Loedl
Engineer

. = Submit Utility Agreements for Authorization i . .
Executed Utility Agreements Utilities Coordinator Utilities Lead

= Execute Utility Agreements
Utilities Coordinator or

Utility Authorizations = [ssue Utility Construction Authorization Utilities Lead L . .
Utilities Design Engineer

P R TR S Utilities Coordinat
Utility Certification = [ssue Utility Certification Utilities Lead .|'|.|es 0‘.” ina 9re¥
e Doctag Daalnas:

Continuing Tasks

The Utilities Coordinator continues to maintain and update the Utilities Coordination Working Plans,
Utility Project Outline, and Utilities Relocation Schedule begun in Stage 2, and continues to review new
utility and non-utility encroachments as described in 2UT2.

Complete Utilities by Others Plans

The purpose of the Utilities by Others Plans is to convey information to the bidding contractors about the
extent and timing of utility relocations and abandonments, performed by others, for use in developing
the bid. The Utilities Coordinator uses the Utilities Coordination Working Plans and Authorized Relocation
Plans to create Utilities by Others Plans and Special Provisions. The Utilities Coordinator:
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= Creates the plans and special provisions in conformance with templates and guidance provided on
the Utilities Connect site.

= Submits these plans and special provisions to the Utilities Lead (for action) and Project Manager (for
information).

The Utilities Lead reviews the Utilities by Others Plans and Special Provisions. The review evaluates the
information provided on owner, location, and schedule.

Issue Utility Certification
The Utilities Lead completes the Utility Certification and submits it to the authorized NCDOT official for
signature. The certification is retained for the project files and as a key document in the Utilities library.

Coordinate Utility Design

If Utility Construction Plans are provided by the utility, the Utilities Coordinator receives Utility
Construction Plans, Special Provisions, and Estimates from the utility designer, places the plans and Special
Provisions on the project site (including water and sewer permits), and enters the quantity estimate as
required. The Utilities Coordinator monitors progress by the utility’s designer and updates the Utilities
Lead and Project Manager regularly. The Utilities Coordinator coordinates the deliverables required in
Finalize Utility Design but is not responsible for their production.

Complete QC/QA Procedures

The Utilities Coordinator is to coordinate the applicable QC review following the NCDOT Quality
Management Program: Quality Control and Quality Assurance procedures and the respective QC Checklist
before upload and distribution of all related deliverables.
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(Back to activity overview)

Overview: Utility Design
Facilitate the relocation of utilities being relocated by the utility owners.

References
O Utilities Construction Plans Development
O Utilities Accommodation Manual
O NCDOT Quality Management Program: Quality Control and Quality Assurance
O Style Guide for Provisions
O Proprietary Products Guidelines
O Standard Specifications for Roads and Structures
Deliverables
Utility Construction Plans (PS&E) = Complete Utility Construction Plans Ut|||t|es Design Utilities Lead
Engineer —
Water and Sewer Permits = Receive Water and Sewer Permits Ut“L.SDESigﬂ Utilities Lead
Engineer

Complete Utility Construction Plans
The Utilities Design Engineer ensures the compliance of the final Utility Construction Plans and Special
Provisions with the Proprietary Products Guidelines.

The Utilities Design Engineer submits final Utility Construction Plans, Special Provisions, and quantity
estimates with cost breakdown by responsible party and betterment to the Utilities Lead (for action) and
Project Manager (for information). The Utilities Design Engineer also submits an advisory cost estimate

The Utilities Lead reviews the plans, estimates, and special provisions and returareturns comments.

Receive Water and Sewer Permits

The Utilities Design Engineer receives the Authorizations to Construct from NC Department of
Environmental Quality (DEQ) Public Water Supply Section and Division of Water Quality. After receiving
the Authorizations, the Utilities Design Engineer:

= Places them on the project SharePoint site.
= Notifies the Utilities Lead (for action) and Project Manager (for information).

Fhe-same-process-isusedFfor-Coordination of Utility Construction Plans
If, in addition to the utilities desigred-underthecontrel-ofthe-ewnerbutscoped to the Utilities Design
Engineer, there are utilities to be constructed aspartofin the proejeet’shighway contract-
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Issye— that to be designed by the utility’s engineer, the Utilities Design Engineer
coordinates inputting of quantity estimates, plan sheet numbering, and special pay
item nammg for all Ut|||ty Construction Au-t—heﬂ-z-a{-en

Issgyeplans and Special Provisions to verify the plan set for all work. This is not to be
confused with ”Coordmate Ut|||ty Ge%trﬂea%ren
De5|gn in the Utilities

I-ibFar—yCoordination scope.

Complete QC/QA Procedures
| The UtilitiesCoordinatorand/ferThe Utilities Design Engineer is to coordinate the applicable QC review

following the NCDOT Quality Management Program: Quality Control and Quality Assurance procedures
and the respective QC Checklist before upload and distribution of all related deliverables.

4UT1 Finalize Utility Coordination and/or Utility Design PS&E 39
Last Modified: August 2024



Initiation
Final Plans
PS&F/Letting
Post-Letting/
Construction

T v
c C
S 3
S
£
2 0O
S x
Wy

Back to PDN Overview

4UT2 Complete Utility Relocations by ©wnrerOthers

All activities required for this task are associated with Utilities Coordination.

Overview: Utilities Coordination

Support the Project Manager and Resident Engineer by maintaining contact with the utilities, maintaining
the Utilities Relocation Schedule, and continuing coordination to resolve relocation issues until the
relocations by the utilities are complete{see-. This task is a continuation of the duties of 3UT2. This task
may continue into construction of the roadway or may alternatively be continued as part of 5UT1-fe¢

References

O Utilities Accommodation Manual

Deliverables

Responsible Party
Deliverable Activity Leader | Additional Support

Utilities Utilities Design
Coordinator Engineer

Relocation Scheduling Conference = Hold Relocation Scheduling Conference X

= Maintain Contact with Utilities
Updated Utilities Relocation Schedule X X
= Update the Utilities Relocation Schedule
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FinalRegular Utility Construction{RPH-300} ®  Prepare-Final-Utility Construction

EstimateMeetings EstimateContinued Coordination
4UT2 Complete Utility Relocations by Others 41
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5UT1 Utility Construction Support

The tasks required for this activity are separated into the sub-activities of:

Task details and deliverables for these sub-activities are found in the corresponding sections below.

Overview: Utilities Coordination

Support project construction by eeerdinatingcontinuing coordination with utilities and reviewingby
reviewing new encroachment requests as needed for conflict with the project and other utilities

References

O Utilities Accommodation Manual
O Standard Specifications for Roads and Structures

Continue 4UT2 (as necessary)
The Utilities Coordinator continues the tasks of 4UT2 after let, until all utility-constructed relocations are

complete.

Review New Utility Encroachments

The Utilities Coordinator reviews new utility encroachments to ensure that there are no conflicts with the
project and other utilities. The Utilities Coordinator coordinates with the utility as needed to support
construction.
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(Back to activity overview)

Overview: Utility Design

Support project construction by reviewing utilities submittals to ensure relocations are completed on time
and submittals are reviewed for compliance, and by creating revised Utility Construction Plans and Special
Provisions as needed.

References

O Utilities Accommodation Manual
O Standard Specifications for Roads and Structures

Deliverables
Responsible Party
Deliverable Task
Activity Leader Additional Support
Submittal Review Letter =  Review Utilities Materials Submittals
Submittal Review Utilities Design Engineer Utilities Coordinator

" Review Utilities MaterialsSubmittalsSubmit

LetterRevised Utility . .
Design Revisions

Construction Plan Sheets

Review Utilities Materials Submittals
The Utilities Design Engineer reviews all submitted utility shop drawings and catalog cuts for compliance
with the project’s Special Provisions and plans and the Standard Specifications for Roads and Structures

and-the-project’s-Special-Provisionsandplans. The Utilities Design Engineer submits a Submittal Review

Letter to the Utilities Lead and Resident Engineer, approving or rejecting each utility submittal item.

If the utilities were designed by an engineer hired by the utility company, the Utilities Lead is responsible
for the review of submittals.

Submit Design Revisions

The Utilities Design Engineer revises the Utility Construction Plans or Special Provisions as needed and in
consultation with the Resident Engineer, Utilities Lead, and Project Manager. Revisions are submitted to
the Utilities Lead for review. The final revised design are submitted to the Project Manager for processing.
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1VM1 Initiate Value Management Activities

Osponony

Ensure that the initial ConstructabilityReview—Risk-Value Management,—ared—atue—Engineeringtasks
activities begin in this-Stage 1 to inform the Express Design and Project Scoping Report. Alse-initiate-the

oMU elaccon hance Advica Record AR

The majertasksspecific efforts of this Stageactivity are definedasfoHews:separated into the following
sub-activities.

Constructahility Review Risk Management (RM) Value Engineering (VE) Communicate Lessons,
(CR) (1vr\/)1(1_1) (1VM1.2) (1IYM1.3) ~ Exchange Advice, Record
(CLEAR) (1VM1.4)

Task details and deliverables for these sub-activities are found in the corresponding sections below.

Overview: Constructability Review (CR)
—Support review of constructability considerations as part of project scope development.

References

O Value Management Office
| \ / A l ; idali
O Constructability Review Program
o Constructability Review Checklist
E}_
Rick A Sich
o—Risk Assessment Worksheet {RAV

1VM1 Initiate Value Management Activities 1
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o—Howto-use the Online RAW
Rick £ ! | Mitication-S .
E_
Velue Eng e Schadil
O ArcGIS STIP and NHS Maps
EI_
~LEAR S PoiRLS]
O Project Management & Delivery
O Project Management Guide

Deliverables

Deliverable Task Leader "
Additional Support

Division Construction Engineer

Constructability Review Checklist = Review Constructability Review Checklist X Area Construction Engineer
Value Management Office

X

Review Constructability Review Checklist

The Project Lead reviews the project scope using the list of constructability considerations provided in the

Constructability Review Checklist. Many of the items may not be able to be assessed at this stage of the
| project, but this givesprovides the Project Lead an opportunity to consider the questions that should be
reviewed as the scope is developed. If the Project Lead is unsure how to accommodate the construction
impacts of a particular question, they can schedule an informal/internal CR where VMO coordinates the

internal CR with the technical groups and the Division Construction Engineer (DCE) or Area Construction
Engineer (ACE) are-contacted-to optimize use of construction knowledge, methodology, and experience.

VMO-provides—supportas—needed: If Project Lead determines a Formal CR (to include Contractors) is

needed, VMO will need to be contacted. VMO provides support as needed.

1VM1 Initiate Value Management Activities 2
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(Back to activity overview)

Overview: Risk Management (RM)
Support identification of potential issues (e.g., risks) that could jeopardize project delivery, including
impacts to project scope, schedule, and budget goals.

References

O Value Management Office
O Risk Management Program
o __Risk Management Guide
o Risk Assessment Worksheet (RAW)
o ___How to use the Online RAW
O Risk Examples and Mitigation Strategies
0O ArcGIS STIP and NHS Maps
O Project Management & Delivery
O Project Management Guide

Deliverables

Value Management Office
Program Manager
Value Management Office
Program Manager

Risk Assessment Worksheet

= Conduct Risk Management Activities

Risk Assessment Study #

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Conduct Risk Management Activities

The Project Lead conducts an early risk management review to identify potential issues that could
| jeopardize project delivery, with identified risks documented in the Project Scoping Report (see 1FS31FS2

for related information). If the risk review reveals potential fatal flaws, the project is reassessed with

support from assigned technical leads/Units either during drafting of the Project Scoping Report or during

development of Design Recommendation Plan Set in Stage 1 (see 2RD1 for related information). VMO

provides support as needed.

Per the Risk Management Guide, risks are captured in the Project Scoping Report and transferred to the
Risk Assessment Worksheet (RAW) around the time the project is transferred to the Project Manager. If
a Connect Preconstruction Project Site has been created for the project, the Project Lead can enter risks
into the Online RAW linked from the project’s Preconstruction Dashboard. While a Risk Assessment Study
or Workshop is not required for every project, based on the severity of the risks, a Risk Assessment Study
may be necessary to provide greater assurance that a project can maintain its scope, schedule, and budget
goals. Therefore, the Project Lead is to coordinate with the VMO to determine if a Risk Assessment Study
is appropriate.

1VM1 Initiate Value Management Activities 3
Last Modified: August 2024



Initiation
Final Plans
PS&F/Letting
Post-Letting/
Construction

T v
c C
S 3
S
£
2 0O
S x
Wy

Back to PDN Overview

During this stage, the VMO supports the Project Lead by providing guidance for the Risk Assessment
Worksheet (RAW) and/or facilitating a Risk Assessment Study or Workshop in accordance with the Value
Management Guidelines. If a Risk Assessment Study is deemed necessary, the VMO Program Manager:

=  Gathers a team of experts from the applicable technical disciplines/Units.
= Facilitates the Development of the Risk Response Strategy.

= Develops an Implementation Plan.

= Or Provides consultant to lead Risk Assessment Study/Workshop

From there, the Project Lead monitors and controls the identified project risks following the process and
procedures detailed in the Risk Management Guide. The Project Lead transfers this responsibility to the

Project Manager right before notice to proceed (NTP) or early in the-AlighmentDefined-Stage 2.

1VM1 Initiate Value Management Activities 4
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(Back to activity overview)

Overview: Value Engineering (VE)
Support the determination if a VE Study is required (or recommended) for state or federal projects that
meet or exceed defined thresholds.

References

O Value Management Office

O Value Engineering Program
o Value Engineering Schedule
o VE Guidelines

0O ArcGIS STIP and NHS Maps

O Project Management & Delivery
o ___Project Management Guide

Deliverables
= Determine if a Value Engineering Study is Value Management Office
e e Al sl e AE Elne Needed (Available in ATLAS) Program Manager

Value Management Office
Program Manager

Value Engineering (VE) Schedule = Develop the Value Engineering Schedule

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Determine if a Value Engineering Study is Needed

The Project Lead or Project Manager (depending on the timing of when the determination is made)
notifies VMO for state or federal projects that meeterexceedare on the fellewingthreshelds:-Any-project
that-hasNational Highway System (NHS) and have a eenstructiontotal estimate of $2030 million or more.
The total estimate includes the costs for preliminary engineering, utilities, right-of-way acquisition, and
construction. If unsure if a project is on or intersects an NHS route, contact VMO for clarification.

Develop the Value Engineering Schedule

The VMO Program Manager produces an annual schedule of projected VE Studies each State Fiscal Year
and publishes the schedule so Project Leads/Managers can prepare for the upcoming study. The VMO
Program Manager produces and distributes updates to the schedule. VE Studies are to be held before the
Design Recommendation Plan Set is published (2RD1), barring extraordinary circumstances, so that
accepted VE recommendations can be included in the design.

1VM1 Initiate Value Management Activities 5
Last Modified: August 2024



Initiation
Final Plans

[

<
~
Q.
<
Q
o

PS&F/Letting
Post-Letting/
Construction

g
<
[}
S
=
S
W

Back to PDN Overview

(Back to activity overview)

Overview: Communicate Lessons, Exchange Advice, Record (CLEAR)

Support identification of relevant lessons learned (LLs) and best practices (BPs), to leverage past successes
and errors to deliver projects more efficiently. Value Management Office (VMO) maintains the CLEAR
database, which contains Department wide LLs and BPs.

References

O Value Management Office
O CLEAR Program

Deliverables
= Search and Share Relevant LL and BP Value Management Office
CLEAR Database Search (CLEAR Database Search) with Project Team Program Manager

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Search and Share Relevant BP and LL (CLEAR Database Search) with Project Team
VMO maintains the Communicate Lessons, Exchange Advice, Record (CLEAR) database (internal
Knowledge Management tool), which contains lessons learned (LL) and best practices (BP) from across
the Department. VMO provides support for searching the database, as well as connecting users to experts
that provide input to find solutions and vet ideas.

The Project Lead and technical leads/Units can identify key words from the initial project documents
(Project Initiation Form, Feasibility Study, etc.) and search the CLEAR portal to identify relevant LL and BP
in order to leverage past successes and errors to deliver the project more efficiently. The outcomes of the
search are then reviewed and vetted for applicability. Additional searches based on project location, type,
and areas of concern by discipline are performed as needed. The ultimate goal is to produce a better
Project Scoping Report; not limited to a better and safer project, but a more design-friendly scope.

1VM1 Initiate Value Management Activities 6
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2VM1 Complete Value Management Activities

Oy
Building off the work started in Stage 1, ensure Censtructability-Review—Risk-Value Management,—ané
M%—Engnqeermg—st-uehes—and—mwews Activities are contmumg forward—aleng—w%h—eea%mumg—t—he—éest

. The majertasksspecific efforts of this Stageactivity are defined-asfellows:separated into the following
sub-activities.

- : ; T Communicate Lessons,
Constructability Review Risk Magsﬁﬁmzent (RM)  Value ES%HME;BEHQ (VE) Exchange Advice, Record
(CR) (2¥M1.1) (2vM1.2) (2vM1.3) (CLEAR) (2vM14)

Task details and deliverables for these sub-activities are found in the corresponding sections below.

Overview: Constructability Review (CR)
—Support review of constructability considerations as part of project seepedesign development.

References

O Value Management Office
| Vol A l ; idpli
O Constructability Review Program
o Constructability Review Checklist

B_
Pl MaacgemontSuide
o—Risk-Assessment-Worksheet {RAW)
o—Howto-use the Online RAW

2VM1 Complete Value Management Activities 8
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EI_
Velue Eng e Schadil
O ArcGIS STIP and NHS Maps
.e_
~LEAR S PoiRLS]
O Project Management & Delivery
O Project Management Guide

Deliverables

Responsible Party
Deliverable Task w ™
Activity Leader Additional Support

= Division Construction Engineer
Project Manager = Area Construction Engineer
= Value Management Office

= Complete Constructability

Constructability Review Checklist Review Checklist

- ) ) A Complete Constructability Value Management
Constructability Review Minutes/CR Log Review O ——
=—Value-ManagementOffice
Risk-AssessmentWorksheet *_Update Risk-Assessment Project-Manager Pregram-Manager
loplehonteqel ol el o DrojectTeam
Assessment-Study Value Management
Risk-Assessment Study® ! Project Manager
Office-Program-Manager
CostC ) . . p M
=—Complete-Cost-Containment st le bdar s s e s Offlen
S - - P ;
Cost-Containment-Worksheet Containment-worksheet Consultant =_Division-Engineer
Project-Manager
. . Dphee b depmeornent
Value Engineering (VE} Study-Report? :
D e b ey
. =—Hold-Value-Lngineering Study X
Recommendations , Office Program-Manager
el oo Reners .
Final Dispesitions X Value-Management Office
-OtherTechnical
Disciplines/Units
CLEAR Database Search = Conduct-CLEAR Activities OtherTechnical
Disciplines/Units

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Complete Constructability Review Checklist

In accordance with the Project Management Guide and Value Management Guidelines, the Project
Manager, in collaboration with the Roadway Design Lead or another assigned technical disciplines/Units,
evaluates the project using the list of constructability considerations provided in the Constructability
Review Checklist. The Checklist is completed (all items assessed) by the end of this stage to make sure the
project team has considered constructability issues as the design progresses. As construction issues/risks
are identified and documented, the Project Manager or Roadway Design Lead is to contact the respective
Division Construction Engineer (DCE) or Area Construction Engineer (ACE) to consult on their construction
knowledge, methodology, and experience. VMO provides support as needed. The CR Checklist is to be
uploaded to the Value Management Library in the Project SharePoint site under the topic Constructability
Review.

2VM1 Complete Value Management Activities 9
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Complete Constructability Review

Following a discussion with the DCE or ACE, the Project Manager in collaboration with the Roadway Design
Lead or other technical disciplines/Units, may contact the Value Management Office (VMO) to set up a
formal or informal Constructability Review (CR) in accordance with the Value Management Guidelines and
the Project Management Guide. Any member of the project team can alert the Project Manager of the
need for a Constructability Review based on aspects of their technical discipline.

A CR can help improve the design to include the impacts to construction. By assessing construction
impacts early, consideration for the environmental permits can help mitigate the risk of a permit
modification later in the process. Additionally, ROW, Utility, and easement impacts can be reviewed more
completely. If a CR is deemed necessary, a log with suggested design implementations (CR Log) and
general notes is documented during the review then distributed as meeting minutes to the attendees,
including the Project Manager, and are referenced throughout project development. The CR Log is to be
uploaded to the Project Site in the Value Management Library under the topic Constructability Review by
the VMO Program Engineer. From there, the Project Manager works with all applicable technical
disciplines/Unit leads to address constructability issues as review comments and recommendations are
addressed within the project’s design documents and permit documents, if necessary.
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(Back to activity overview)

Overview: Risk Management (RM)
Support identification or further assessment of potential issues (e.g., risks) that could jeopardize project
delivery, including impacts to project scope, schedule, and budget goals.

References

O Value Management Office
O Risk Management Program
o Risk Management Guide
O Risk Assessment Worksheet (RAW)
o How to use the Online RAW
o Risk Examples and Mitigation Strategies
O ArcGlIS STIP and NHS Maps
O Project Management & Delivery
o Project Management Guide

Deliverables

= Value Management Office

Risk Assessment Worksheet Project Manager Program Manager
= Update Risk Assessment Worksheet and
= Project Team

Hold Risk Assessment Study

Value Management
Office Program Manager
A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Risk Assessment Study * Project Manager

Update Risk Assessment Worksheet and Hold Risk Assessment Study

The Project Manager, with support from the VMO Program Manager (if needed), continues risk
management review to identify potential issues that could jeopardize project delivery. Per the Risk
Management Guide and the Project Management Guide, the Project Manager begins this step by
identifying additional risks not captured in the Project Scoping Report on the Risk Assessment Worksheet
(RAW). If a Connect Preconstruction Project Site has been created for the project, the Project Manager
should enter risks into the Online RAW linked from the project’s Preconstruction Dashboard. This RAW is
intended to be a living list that follows that project throughout its lifecycle. If the project has a substantial
change, it is beneficial to review the RAW and determine if the change elevates or diminishes project risks.
The Project Manager initiates the review. If the risk review reveals potential fatal flaws, the project is
reassessed with support from applicable technical disciplines/Units before a substantial part of the budget
is spent. All project team members can contribute to the online RAW. VMO provides support as needed.

While a Risk Assessment Study is not required for every project, based on the severity of the risks, a Risk
Assessment Study may be necessary to provide greater assurance that a project can maintain its scope,
schedule, and budget goals. Therefore, the Project Manager is to coordinate with the VMO to determine
if a Risk Assessment Study is appropriate.

During this stage, the VMO supports the Project Manager by providing guidance for the Risk Assessment
Worksheet (RAW) and/or facilitating a Risk Assessment Study in accordance with the Value Management
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Guidelines and the Project Management Guide. If a Risk Assessment Study is deemed necessary, the VMO
Program Manager:

=  Gathers a team of experts from the applicable technical disciplines/Units.
= Facilitates the development of the Risk Response Strategy.
= Develops an Implementation Plan.

From there, the Project Manager continually monitors and controls the identified project risks following
the process and procedures detailed in the Risk Management Guidelines and the Project Management
Guide. Of note, as the project moves forward, the Project Manager and team should be aware that
different risks may be encountered from one stage to the next, which is why it is critical to engage the
various technical disciplines/Units when identifying and documenting risks related to each stage of
delivery. The RAW is to be uploaded into the Value Management Library of the Project SharePoint site
under the Risk Assessment Topic.
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ol \alue Enginearing S ReviawF

As-outhned-i-the-(Back to activity overview)
Overview: Value Engineering (VE)-Cheeklist—or—as-tisted—onthe VE-Schedwle—the

When applicable for the project, complete the VE Study for state or federal projects that meet or exceed
the-following-established VE Study thresholds:.

References

O Value Management Office
O Value Engineering Program
o Value Engineering Schedule
O ArcGIS STIP and NHS Maps
O Project Management & DeliveryAny-project{orcombination-ofprojects)

o Project Management Guide

Deliverables

Value Management
Office Program Manager
Value Management
Office Program Manager
Project Manager or

Final Dispositions Other Technical Value Management Office
(Responses to recommendations) T T Program Manager
Disciplines/Units

Value Engineering (VE) Report #

Value Engineering (VE) Recommendations = Hold Value Engineering Study
and Review Report

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Hold Value Engineering Study and Review Report

= As outlined in the Initiate Value Management Activities step (1VM1), the Project Manager notifies
VMO for state or federal projects that are on the National Highway System (NHS) thatceuldand

have a total estimate of at-teast S50-millien;-or
= Any-projecton-the NHS thatis-$40530 million or more-fer-projects-with-structures,or

Any—project-that-is-over-$500-million+regardless. The total estimate includes the costs for preliminary

engineering, utilities, right-of-way acquisition, and construction. If unsure if a project is on or intersects
an NHS route, contact VMO for clarification. A schedule of NHS-designatierupcoming VE studies will be
developed and distributed by the VMO Program Manager.

Hreguiredlorrecommended)-The VE Study is scheduled as early as possible after notice to proceed (NTP)
to maximize the opportunity to include recommendations intein the Design Recommendation Plan Set.

The VE Study is conducted pursuant to FHWA guidance-and-threshelds, where a multi-discipline team not
currently involved with the project provides ideas for cost and process improvements. The VE Study
requires initial input from the project team but is completed by the VMO (or VMO-selected firm) in
accordance with the Value Management Guidelines.
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| After the VE Study, the VMO (or VMO-selected firm) prepares the VE Study-Report—inchuding and VE
recommendations, following the guidance defined in the Value Management Guidelines. Once prepared,

‘ the VE Report is submitted to the Project Manager and-Readway-Desigh-tead-to review with support from
all applicable technical disciplines/UnitsUnit leads, and final dispositions (responses to recommendations)
are returned to the VMO. These documents are to be uploaded to the Project SharePoint site in the Value
Management Library under the Value Engineering Topic.

The VMO records the dispositions in the VE Program Action Register, and the Project Manager works with
all applicable technical disciplines/Units leads—to implement the accepted recommendations into the
project’s design documents and permitting documents;-f-necessary.

Revisit VE Threshold Requirements (As Needed)

As a project progresses from one stage to the next, changes (to scope, total project cost, schedule, or the

project delivery method) may impact if a VE Study is required and the timing of when a VE Study is held.
| The Project Manager reviewsshall review the—menthly VE Study schedule and notify VMO if a project

requiring a VE Study is missing from the schedule as well as if there is a major change that triggers a

required VE Study, such as changes to a project’s scope, total project cost, schedule, or the project

delivery method.
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(Back to activity overview)

Overview: Communicate Lessons, Exchange Advice, Record (CLEAR)

Support identification of relevant lessons learned (LL) and best practices (BP) to leverage past successes
and errors to deliver projects more efficiently. Value Management Office (VMO) maintains the CLEAR
database, which contains Department wide LLs and BPs.

References

O Value Management Office

O CLEAR Program
o __Lessons Learned Submission Form (External)

Deliverables
Project Manager or Value Management Office
CLEAR Database Search Conduct CLEAR Activities Other Technical Disciplines/Units Program Manager

Conduct CLEAR Activities

VMO maintains the Communicate Lessons, Exchange Advice, Record (CLEAR) database (internal
Knowledge Management tool), which contains lessons learned (LL) and best practices (BP) from across
the Department. VMO provides support for searching the database as well as connecting users to experts
that provide input to find solutions and vet ideas.

The Project Manager and technical leads/Units identify key words from the Project Scoping Report and
search the CLEAR portal to identify relevant LL and BP in order to leverage past successes and errors to
deliver the project more efficiently. The outcomes of the search are then reviewed and vetted for
applicability. Additional searches based on project location, type, and areas of concern by discipline are
performed as needed. The ultimate goal is to produce better design documents; not limited to a better
and safer design, but a more comprehensive biddable contract, (i.e., more contractor-friendly bid
package).

Any LL or BP developed during any CR-RAVE activities (any ideas, recommendations, and solutions) should
be submitted into the CLEAR portal so other Project Teams can leverage successes and errors to deliver
other projects more efficiently. LL and BPs should include any ideas, recommendations and solutions
generated during CR-RAVE activities. These submissions can include everything from communication to
improved designed documents, guidelines and standards and are not limited to better and safer designs
but also more Contractor-friendly bid packages.

External consultants (PEFs) can submit any ideas, recommendations, and solutions through the form
found here: Lessons Learned Submission Forms
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3VM1 Incorporate Value Management Activities

Oy

As applicable, ensure outcomes freom—the—Constructability—Review,—Risk—Value Management,—Cest
Containment-Assessment—and—Valde—Engineering—Study activities are incorporated into the design.

Additionally, ensure Communicate Lessons, Exchange Advice, Record (CLEAR) activities continue.

Wmte—VaJue—M-anagaqqent— The speuflc efforts of this activity are separated into the foIIowmg sub-

o : : P Communicafe Lessons,
Constructability Review Risk Mags%;{lm;nt RM)  Value Eg%;”Mﬁegng (ve) Exchange Advice, Record
(CR) (2YM1.1) (2vM1.2) (2VM1.3) (CLEAR) (2M14)

Task details and deliverables for these sub-activities are found in the corresponding sections below.

Overview: Constructability Review (CR)
Continue to support review of constructability considerations as part of project design development.

References

O Value Management Office
O Constructability Review Program

| Val M ;.[[.

o Constructability Review Checklist

O ArcGIS STIP and NHS Maps
8—Project Management & Delivery
~LEAR S PointSi

d

O Project Management Guide

Deliverables

Responsible Party
Deliverable Task . -
Activity Leader Additional Support

Incorporate Constructabilit = Division Construction Engineer
P 4 Project Manager = Area Construction Engineer

Constructability Review Checklist .
Review Outcome .
= Value Management Office
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Responsible Party
Deliverable Task - "
Activity Leader Additional Support

Constructability Review = Complete Constructability Review Value Management Office
Minutes/CR Log A (if needed) Program Manager
. - ; i . Dhpe b demne s ep b O llee
Risk Assessment Worksheet —Update-and-MonitorRisk D
A nent-Werksheet-and Program-Manager
) = ProjectFeam
Cost-Containment = |mplement-recommendations
Prejectidapazas o eluebiapeoemest Qe
Recommendations from-Worksheet
Do oo er
) ) - sl e s aaaing Shnem e s e S e
{including VE recommendation )
Forms)? frecermmeadations Program-Manager
e feebi e DD foniy Popined .
Submissions)

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Incorporate Constructability Review Outcome

In accordance with the Project Management Guide and Value Management Guidelines, the Project
Manager, in collaboration with the Roadway Design Lead or other technical disciplines/Units, continues
to review/reference the list of constructability considerations assessed in the Constructability Review
Checklist, as well as the CR Log and meeting minutes from the Constructability Review (if one was held).
The Project Manager continues to work with all applicable technical disciplines/Unit leads to address
constructability issues by updating the project’s design documents and permit documents, if necessary.
If any additional construction impacts arise, the Division Construction Engineer (DCE) or Area Construction
Engineer (ACE) are contacted to optimize use of construction knowledge, methodology, and experience.
VMO provides support as needed.

Complete Constructability Review (if needed)

As construction issues/risks are further identified or carried forward from previous assessments or
reviews, the Project Manager or Roadway Design Lead is to contact the respective Division Construction
Engineer (DCE) or Area Construction Engineer (ACE) to consult on their construction knowledge,
methodology, and experience. Following a discussion with the DCE or ACE, the Project Manager, in
collaboration with the Roadway Design Lead or other assigned technical disciplines/Units, may contact
the Value Management Office (VMO) to set up a formal or informal/internal Constructability Review (CR)
whether-ernet one had been held during an earlier stage since multiple CRs can occur as the design
develops.
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(Back to activity overview)

Overview: Risk Management (RM)
Continue to support identification of potential issues (e.g., risks) that could jeopardize project delivery,
including impacts to project scope, schedule, and budget goals.

References

O Value Management Office
O Risk Management Program
o __Risk Management Guide
o Risk Assessment Worksheet (RAW)
o ___How to use the Online RAW
O Risk Examples and Mitigation Strategies
0O ArcGIS STIP and NHS Maps
O Project Management & Delivery
O Project Management Guide

Deliverables

Value Management Office

Risk Assessment Worksheet = Update and Monitor Risk Project Manager
Assessment Worksheet and Program Manager
Risk Assessment Study Report # implement mitigation strategies Project Team Project Manager

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Update and Monitor Risk Assessment Worksheet

The Project Manager, with support from the VMO Program Manager (if needed), continually revises the
risk register and references the Risk Assessment Study Report (if a Study occurred) to continue to monitor
and control project risks, all following the process and procedures detailed in the Risk Management Guide
and the Project Management Guide. Whether using the Excel version or the Online RAW, it is intended
that the RAW is a living document that tracks project risks throughout the project lifecycle. The Online
RAW can be accessed from the project’s Connect Preconstruction site and the related Preconstruction
Dashboard. Of note, as the project moves forward, the Project Manager and team should be aware that
different risks may be encountered from one stage to the next, which is why it is critical to engage the
various technical disciplines/Units when identifying and documenting risks related to each stage of
delivery.

Complete Risk Assessment Study (if needed)

Based on project scope and risk assessment data, the Project Manager may request an additional Risk
Assessment Study from the VMO, which is completed following the process defined in the Value
Management Guidelines.

Implement
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(Back to activity overview)

Overview: Value Engineering Recommendations(VE)

If a VE Study was held, incorporate accepted recommendations into the Prejeet—Manager—makes
sureproject’s design if not already accomplished before the Design Recommendation Plan Set.

References

O Value Management Office
O Value Engineering Program
o Value Engineering Schedule
O ArcGIS STIP and NHS Maps
O Project Management & Delivery
O Project Management Guide

Deliverables

Value Engineering Report

) N X =  |mplement Value Engineering Value Management Office
(including VE recommendation )
Recommendations Program Manager

Forms) *
A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Implement Value Engineering Recommendations

If a VE Study was held, the Project Manager ensures the VE Report (prepared by VMO) was reviewed with
support from all applicable technical disciplines/Units leads and final dispositions (responses to
recommendations) were returned to the VMO Program Manager.

The Project Manager continues to work with all applicable technical disciplines/Unit leads as the accepted
recommendations are incorporated into the project’s design documents, updating permit documents if
necessary. A final audit of the design (called an Implementation Check) is to be completed before the
project is allowed to be advertised per federal guidelines. Project Managers are to coordinate with VMO
for the Implementation Check if not completed before project moves to the 13 month Let List.

Revisit VE Threshold Requirements (if needed)

As a project progresses from one stage to the next, changes (to scope, total project cost, schedule, or the
project delivery method) may impact if a VE Study is required per the thresholds listed in 1VM1-ard-2VM1
as-outlined-nr-the YalueEngineering{#E)-Checklist.. Changes may also impact the timing of when a VE
Study is held. The Project Manager reviews the-menthly VE Study schedule and notifies VMO if a project
requiring a VE Study is missing from the schedule as well as if there is a major change to a project’s scope,
total project cost, schedule, or the project delivery method that would warrant a study.
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(Back to activity overview)

Overview: Communicate Lessons, Exchange Advice, Record (CLEAR)

Support identification of relevant lessons learned (LL) and best practices (BP) to leverage past successes
and errors to deliver projects more efficiently. Value Management Office (VMO) maintains the CLEAR
database, which contains Department wide LLs and BPs.

References

O Value Management Office
O CLEAR Program
o Lessons Learned Submission Form (External)

Deliverables
CLEAR Database = Submit LL and BP from Project Design Project Manager or Other Value Management
Submission and Development (CLEAR Submissions) technical disciplines/Units Office Program Manager

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Submit LL and BP from Project Design and Development (CLEAR Submissions)

The Project Manager (or assigned NCDOT employee) continues to identify any lessons learned (LL) and
best practices (BP) to submit into the CLEAR portal (by a NCDOT employee) so other Project Managers
and applicable technical disciplines/Units can leverage successes and errors to deliver other projects more
efficiently.

External consultants (PEFs) can submit submission through the form found here: PrejectKknowledge
Sharirglessons Learned Submission Form.
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4VM1 Complete Value Management Activities

e

As applicable, ensure outcomes from the—Censtructability—Review,—Risk—Value Management,—Cest
ContainmentandValueEngineering Study activities are incorporated into the design. Additionally, ensure

Communicate Lessons, Exchange Advice, Record (CLEAR) activities continue. The specific efforts of this
activity are separated into the following sub-activities.

Constructabilty Review ~ RiskManagement(RM) ~ ValueEngineering (VE) Eﬁﬁﬁﬂugiﬁﬂﬁ{;esﬁggg;d
(CR) (4VNI1.1) (4Vi1.2) (4VM1.3) CLEAR) (2VA1 4

Task details and deliverables for these sub-activities are found in the corresponding sections below.

Overview: Constructability Review (CR)
Support review of constructability considerations as part of final plan development.

References

O Value Management Office
O Constructability Review Program
o Constructability Review Checklist

O ArcGIS STIP and NHS Maps
8—Project Management & Delivery

~LEAR S PointSi
O
o Project Management Guide
4VM1 Complete Value Management Activities 22
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Deliverables

Responsible Party
Deliverable Task " "
Activity Leader Additional Support

= Complete Constructability Review

Constructability Review Minutes/CR Implementation Check Value Management
Log” = Complete Constructability Review (if Office Program Manager
needed)
. e—blalole el oo Diel Ane e nl ) Value-Management Office
Risk-AssessmentWorksheet Project-Manager
Woeorksheet Program-Manager
= Value Management
Coste ) A - c ) ) )
= = DivisionEnai
R
Enai . £)s B A 2 . ) Melneddepasariont
D b e e R s
Check
=—Submit-LtL-and-BPfrom-throughout Project-Manageror
CLEAR-Database Submissions Project-Design-and-Development OtherFechnicat
{CLEAR Submissions) Disciplines/Units

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Complete Constructability Review Implementation Check

In accordance with the Project Management Guide and Value Management Guidelines, the Project
Manager, in collaboration with the Roadway Design Lead or other technical disciplines/Units, reviews the
list of constructability considerations assessed in the Constructability Review Checklist, as well as the CR
Log and meeting minutes from the Constructability Review (if one was held) to make sure constructability
issues have been addressed in the design package. If a Constructability Review was held, the action item
log (located in the Value Management Library on the Project SharePoint site) should be updated to
confirm which items have been implemented and noting reasons for any items that were not.

Complete Constructability Review (if needed)

As construction issues/risks are further identified or carried forward from previous assessments or

reviews, the Project Manager or Roadway Design Lead is to contact the respective Division Construction

Engineer (DCE) or Area Construction Engineer (ACE) to consult on their construction knowledge,

methodology, and experience. Following a discussion with the DCE or ACE, the Project Manager may
| contact the VMO to set up a formal or informal/internal Constructability Review (CR) regardless of if one

had been held during an earlier stage since multiple CRs can occur as the design develops.
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(Back to activity overview)

Overview: Risk Management (RM)
Continue to support identification of potential issues (e.g., risks) that could jeopardize project delivery,
including impacts to project scope, schedule, and budget goals.

References

O Value Management Office
O Risk Management Program
o __Risk Management Guide
o Risk Assessment Worksheet (RAW)
o ___How to use the Online RAW
O Risk Examples and Mitigation Strategies
0O ArcGIS STIP and NHS Maps
O Project Management & Delivery
o ___Project Management Guide

Deliverables
Risk Assessment Worksheet = Update and Monitor Risk Assessment i Value Management Office
Worksheet Program Manager

Update and Monitor Risk Assessment Worksheet

The Project Manager, with support as needed from the VMO Program Manager, continually revises the
RAW (as needed), and references the Risk Assessment Study Report to continue to monitor and control
project risks, all following the process and procedures detailed in the Risk Management Guide and the
Project Management Guide.

Complete Risk Assessment Study (if needed)

Based on project scope and risk assessment data, the Project Manager may request an additional Risk
Assessment Study from the Value Management Office (VMO), which is completed following the process
defined in the Value Management Guidelines.

: .
I;EF'E.EEEH;EEE;E E;. SRtssessmentimprementationChec
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(Back to activity overview)

Overview: Value Engineering (VE)
If a VE Study was held, confirm implementation of accepted recommendations.

References

O Value Management Office

O Value Englneerlng Programaaekeempleteﬁhﬁmplemaﬁaﬂe&éhedeen%h&ée&%éen{aﬁmem

o Value Enq/neer/nq Schedu/e

O ArcGIS STIP and NHS Maps
O Project Management & Delivery

o Project Management Guide-fertelated-information):

Deliverables

= Complete Value Engineering
Value Engineering (VE) Study Report * Recommendation Implementation
Check

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Value Management
Office Program Manager

Complete Value Engineering Recommendation Implementation Check

If a VE Study was held, the Project Manager confirms implementation of accepted recommendations,
which is verified by VMO per FHWA requirements on the recommendation forms located in the Value
Management Library on the Project SharePoint site. This step is the Implementation Check and completes
the Value Engineering Study. Implementation Checks are held before the project is added to the 13 month
Let List as federal guidelines do not permit projects to be advertised without a finalized Implementation
Check for the VE Study.

Revisit VE Threshold Requirements (if needed)

After Stage 3, projects should not require a VE Study as designs are substantially complete. If the project
scope and design is modified at this stage, however, a VE Study may be required. Project Managers should
contact VMO if a project scope changes at this stage and the project estimate escalates past $30M in total
cost. The VMO Program Manager determines if the project meets the thresholds requiring a VE Study.
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(Back to activity overview)

Overview: Communicate Lessons, Exchange Advice, Record (CLEAR)

Support identification of relevant lessons learned (LL) and best practices (BP) to leverage past successes
and errors to deliver projects more efficiently. Value Management Office (VMO) maintains the CLEAR
database, which contains Department wide LLs and BPs.

References

O Value Management Office
O CLEAR Program

o (External)

Deliverables

Project Manager or
= Submit LL and BP from Project Design Value Management Office

e and Development (CLEAR Submissions) M Program Manager
Disciplines/Units

A Indicates that final document(s) or data set(s) must be uploaded to the ATLAS Workbench.

Submit LL and BP from Project Design and Development (CLEAR Submissions)

The Project Manager (or assigned NCDOT employee) continues to identify any lessons learned (LLs) and
best practices (BPs) to submit into the CLEAR portal (by an NCDOT employee) so other Project Managers
and applicable technical disciplines/Units can leverage successes and errors to deliver other projects more
efficiently.

External NCDOT personnel can submit submission through the form found here: Prejectknowledge
Sharinglessons Learned Submission Form.
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5VM1 Value Management Construction Support

Oy

As applicable, ensure outcomes from the-Censtructabiity-Review—Risk-Value Management,—and-atue
Engineering-Studyand-Cost-Contatrment activities are incorporated during construction. Additionally,

ensure Communicate Lessons, Exchange Advice, Record (CLEAR) activities continue. Complete Value
Engineering Proposal activities if necessary. The specific efforts of this activity are separated into the
following sub-activities.

| Lo | activities if .

Risk Management (RM) G Value Engineering

(5VIV1.1) E""{‘é"[‘é’ﬁ%"é@ihﬁgg"r‘j Proposals (VEP) (5VM1.3)

Task details and deliverables for these sub-activities are found in the corresponding sections below.

Overview: Risk Management (RM)
Continue to support identification of potential issues (e.g., risks) that could jeopardize project delivery,
including impacts to project scope, schedule, and budget goals.

References
O Value Management Office
Vele M ideli
EI_
- bility Review Checkli

O Risk Management Program
o Risk Management Guide
o Risk Assessment Worksheet
o Risk Examples and Mitigation Strategies
B—Project Management & Delivery

CLEAR S PointSi
a
o ___Project Management Guide
Deliverables
Deliverable Task - "
Risk Assessment Worksheet = Update and Monitor Risk Assessment Pro!ect Mana.\ger/ Value Management Office
Worksheet Resident Engineer Program Manager
CLEAR Database = Submit LL-and-BP fromthrougheut-Project Value-Management Office
DideiapDopsepnanl
=—ccy
=——Compile-Value-Engineering-Proposal-iemo . =—TFechnical-Disciplines/Units;
S Offlen Deoman hiapa s . i
*__ResidentEngineer
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Update and Monitor Risk Assessment Worksheet

The Project Manager and Resident Engineer, with support as needed from the VMO Program Manager,
continually revise the RAW (as needed) and reference the Risk Assessment Study Report (if a study
occurred) to continue to monitor and control project risks. Be sure to follow the process and procedures
detailed in the Risk Management Guide and the Project Management Guide. Resident Engineers should
be able to view risks entered into the Online RAW on the project’s Preconstruction project site from the
related Preconstruction Dashboard.
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(Back to activity overview)

Overview: Communicate Lessons, Exchange Advice, Record (CLEAR)

Support identification of relevant lessons learned (LL) and best practices (BP) to leverage past successes
and errors to deliver projects more efficiently. Value Management Office (VMO) maintains the CLEAR
database, which contains Department wide LLs and BPs.

References

O Value Management Office
O CLEAR Program
o Lessons Learned Submission Form (External)

Deliverables
CLEAR Database = Submit LL and BP from throughout Project Division Personnel Value Management Office
Submissions Design and Development (CLEAR Submissions) - Program Manager

Submit LL and BP during Construction (CLEAR Submissions)

VMO maintains the Communicate Lessons, Exchange Advice, Record (CLEAR) database (internal
Knowledge Management tool), which contains lessons learned (LL) and best practices (BP) from across
the Department. VMO provides support for submitting to the database as well as coordinating review by
experts that provide input and vet ideas.

All NCDOT Employees can identify any lessons learned (LL) and best practices (BP) to submit into the
CLEAR portal (by an NCDOT employee) so others can leverage successes and errors to deliver other
projects more efficiently. These submissions can include everything from communication to improved
designed documents and are not limited to better and safer designs, but also more contractor-friendly
bid packages.

External NCDOT personnel can submit submission through the form found here: Lessons Learned
Submission Form.
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(Back to activity overview)

Overview: Value Engineering Proposal (VEP)
Support construction contractors in the development of Value Engineering Change Proposals that could
result in cost or time savings without impairing the essential project functions or characteristics.

References

O Value Management Office

O Value Engineering Proposal Program

O Standard Specifications for Roads and Structures
O Construction Manual

Deliverables
Value E Proposal A |
SRR = Compile Value Engineering Proposal Memo alue Management = Technical Disciplines/Units,
Memo Office Program Manager

= Resident Engineer

Compile Value Engineering Proposal Memo

The purpose of the Value Engineering Proposal Program (VEPP) is to encourage contractors to develop
Value Engineering ideas by utilizing their design and construction ingenuity, experience, and background.
A Value Engineering Change Proposal (VEP) is a post-award proposal made by the construction contractor
which includes any changes to work that may potentially result in cost or time savings, without impairing
essential functions and characteristics of the project, such as: service life, safety, reliability, economy of
operation, ease of maintenance, desired aesthetics, design, standardized features, and environmental.

A contractor can submit a Value Engineering Proposal to the VMO at any time during construction. These
proposals are to follow the guidelines in the Standard Specifications for Roads and Structures and
Construction Manual. The Contractor submits a conceptual proposal shown through sketches, mark-ups
on existing plan sheets, a short description, and breakdown of costs associated with the proposal. The
VMO sends the preliminary submittal for review to the Resident Engineer, Technical Disciplines, and
Project Manager. The Department uses the Preliminary Submittal to review the merit of the conceptual
proposal prior to the Contractor spending time and money developing a more detailed Final Proposal.

Upon the approval of the preliminary review, the contractor submits a final proposal. The initial Proposal
must include design calculations, contract plan sheet modifications, contract document changes, and a
cost savings estimate based on contract line items, all at the Contractor’s expense. VMO sends the final
proposal to the Resident Engineer, Technical Disciplines, and Project Manager for review. Once the review
is completed and a final decision made, the VMO prepares the Value Engineering Proposal memo, which
is sent to the Resident Engineer to share with the contractor. The Resident Engineer is responsible for
execution of any necessary Supplemental Agreements.
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5VM?2 Post Construction Assessment

Overview

The Post Construction Assessment brings together the design team, NCDOT personnel, and contractors
to review lessons learned and best practices related to the construction of these projects to improve
delivery of future projects.

References
O Value Management Office
Y - ideli
E}_
o—Risk-Assessment Worksheet

O CLEAR Program
o Post Construction Assessments (PCAs)

o __Lessons Learned Submission Form (External)

Deliverables
Responsible Party
Deliverable Task w ™
Activity Leader Additional Support
. =7 .
Post Construction Assessment Summar -Project Selection Value Management Project Team
ucti u )
4 Post Construction Assessment Pre- Office Program Manager !
Meeting

= Submit Lessons Learned and Best Sl
CLEAR Database Submissions 3 Division Personnel Office Program
Practices
- Manager

Project Selection

Projects that should have a Post Construction Assessment can be identified by any member of the Project
Team. The Project Team should inform the VMO as soon as they have determined that the project benefits
from a Post Construction Assessment at the completion of the project.

Pre-Post Construction Assessment Pre-Meeting

The Value Management and internal Project Team define the topics that should be covered during the
Post Construction Assessment. Topics should be focused on areas to capture lessons learned and best
practices. Additionally, the group ensures all the right internal and external stakeholders are invited to
make the assessment complete.

Submit Lessons Learned and Best Practices
Following the Post Construction Assessment, the lessons learned, and best practices generated from the
discussion are submitted into the CLEAR database and routed to experts for vetting and implementation.
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