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Managing Risk in Project Delivery

Overview of NCDOT's Risk Management Program

Organizing Around Risk for NCDOT Projects
* Lessons Learned from the Kinston Bypass Project

Findings from Risk-Related Research
Wrap Up and Reminders on Risk Tools

Questions
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VMO and Risk

Our Role in Project and Program Management

Single Touchpoint for NCDOT on Risk
« Reach usto us if you have questions or concerns

Training

 Equipping PMs with the understanding of how to
capture risk and strategies for dealing with it

Tools
 Online RAW or Spreadsheet RAW
« Guides

Workshops for Programs or Projects
 Open-XTransition Risk Assessment

Research
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Organizing Around Risk

What is risk? Why it is important?
* Risk:
« YIF-THEN"

* Is an uncertainty (1%-99%)

* |s an event that has not
happened yet

« Can be positive or negative

e Can be known, unknown,
or unknowable

The biggest risk is the
failure to

communicate.
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Risk Management Process

How do we manage risk?

Risk
Management
Planning

Risk
Identification

Risk
Assessment

Risk

Response or
Strategy

Can be applied to projects, programs or initiatives

K :.E.'"P..P See o%% * % 2 :E./

Check out the RMP
webpage for more details

Risk

Monitoring
and Control
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Risk Management Guide

Good primer on risk
Mmanagement concepts and
best practices

Risk Assessment
Worksheet
(RAW)

« NEW! Online RAW
for Projects
 Excel Tool for

Additional
Resources

« VMO Team
Support

* Major Projects —

Programs/ Risk Assessments
Initiatives (CSRAS)
« Consultant Help
« Quantitative Risk
CLEAR A

* Risk Support
Tools 2

New Risk discipline available for
risk-related knowledge sharing
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Lessons in Managing Project Risk

R-2553 - Kinston Bypass

Heather Lane, PE, Project Manager
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Overview

FWAYNE
COUNTY
WAYNE

COUNTY

~ 21 miles
of US.70

4-lane,
median
divided

/,,GREENE‘CO NTY:

H SECTION A: NEAR NC 903 TO APPROXIMATELY
5,500 FEET SOUTHEAST OF THE INTERSECTION
WITH WILLIE MEASLEY ROAD AND JIM SUTTON
ROAD (R-5813) AND FROM 1.5 MILES NORTHWEST
OF ALBERT SUGG ROAD TO ALBERT SUGG ROAD

freeway

SECTION B: ALBERT SUGG ROAD

CER®| R,ecgiTO NC 148/HARVEY PARKWAY

Total Estimated Cost

$716.2
Million

SECTION C: NC 148/
HARVEY PARKWAY
TO EAST OF NC 58

SECTION D: EAST OF NC
58 TO WYSE FORK ROAD

SECTION E: WYSE FORK
ROAD TO NEAR DOVER

PITT COUNTY

¢ KINSTON BYPASS
70 FEIS R-2553

R-2553 STIP Section Breaks

Legend

E Study Area

B =255

—+—+ Railroad

— US Highway

=== NC Highway
Secondary Road

e Global TransPark (GTP)
Municipal Boundary

D County Boundary

M

SMiles A

This map 1% for reference only.

Sources: AECOM, CGLA, City of Kmston,
Craven County, ESRI, HPO, Jones County
Lemonr County, NCDCM, NCDEC, NCDOT, NCEM,
NCOmemap, NRCE, LISFWS
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Who are the key project team members?

« USACE: Lead Federal Agency

* Division 2: Owner

« AECOM: Project Delivery Consultant

* E.L. Robinson Engineering: General Management Services
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Project risk management strategies

Weekly core project team meetings
Weekly Action Item Log update and review
Monthly wide project team meetings

Special biweekly meetings for high-risk project elements
(Section 106)

Close coordination with resource agencies

Continuous cross-checking documents for concurrence
Develop Risk Assessment Worksheet (RAW)

Quarterly review and update of RAW

10
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What process did we use to complete the Risk Assessment Worksheet?

Identify

Categorize

1
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Identifying risk

Meeting notes
Action item log
Agency feedback
Public comments
SME input

90+ individual risks

Key risk that were identified

Fully state funded (USACE as lead federal agency)
Neuse River flooding

Endangered Neuse River Waterdog

FEMA HMGP buyout properties

Environmental Justice communities

Wyse Fork Civil War Battlefield

Overlapping project- R-5813 Little Baltimore
interchange

12
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Grouping risk

5 broad categories; 12 subcategories

1)

2)

5) External Risk

Environmental

/.

QNOINENENIE

Historical (Section 106)

Public Involvement

Biological

Regulatory / Agency Coordination
Noise

EJ/ Title VI

NEPA Process

Regulatory
8. General
3) Design

9.

ROW / Access

10. Utilities

11.

Roadway/ Structure

12. Construction/Constructability
4) Organizational Risk

Design - Construction/Constructability

40

If 2D flood analysis requires
lengthening bridge spans

- —F == —+

41

Organizational Risk

If key staff (e.g., NCDOT PM,
consultant PM, etc ) changes.

- r—+

13
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Categorizing risk (if/then statements)

+ Using the if/then statement to ID true risk
* Project scope, schedule, and budget

* Future legal action

« Work with SME

Risk Description Risk Description Threat / (Section) Site / Feature

Status Probability Impact Score A B c D E

IF - THEN - Opp. |~ - - - - -
9 If access is unable to be provided. |then there is a direct community impact. In (A) Chosen Vessel Ministries (building
addition, ROW settlement could be more being directed impacted)
involved and complicated. (A) Dimensions in Christ Fellowship (no
impact)
T Active Low Low Y A C (A) Foss.Farm Qommunity (redesign
intersection, no impact)
(C) 4th Street
(C) Aaron Johnsan Lane (want to move)
10 If access in unable to provided. then there is a direct community impact. In (C) Gods House for All People (do not want
addition, this community has directly expressed to move)

not wanting to be relocated, therefore there is a
Title VI legal risk. In addition, with a strong focus
on equity both from NC Governor and at Federal
levels the project schedule could be impacted
including request for additional design review
which could affect delivery schedule.

T Active High High ® C
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Scoring risk

« Collaborative / multidisciplinary process

* In the example, worked directly with
= project delivery consultant
= general management services consultant

Risk Identification Individual Risks
Risk Description Risk Description Threat/

IF THEN Opp. [~ (Section) Site / Feature -

Environmental - EJ | Title VI

Status Probability Impact Score A B c D E

9 If access is unable to be provided. |then there is a direct community impact. In (A) Chosen Vessel Ministries (building
addition, ROW settlement could be more being directed impacted)
involved and complicated. (A) Dimensions in Christ Fellowship (no
impact)
T Active Low Low ® A C (A) Foss Farm Community (redesign

intersection, no impact)
(C) 4th Street
(C) Aaron Johnson Lane (want to move)

10 If access in unable to provided. then there is a direct community impact. In (C) Gods House for All People (do not want
addition, this community has directly expressed to mowve)

not wanting to be relocated, therefore there is a
Title VI legal risk. In addition, with a strong focus
on equity both from NC Governor and at Federal
levels the project schedule could be impacted
including request for additional design review
which could affect delivery schedule.

T Active High High ® C




ncdot.gov

Documenting risk (adapting the RAW)

New columns
« Sections Impacted
* Individual Risks

Risk Assessment Worksheet

Risk ldentification

Risk Description Risk Description Threat !
IF - THEN ~| oppl~

Environmental - EJ ! e VI
If access is not provided

Individual Rigks

Probabili

then the community could file a legal
complaint under Title V| and possibly other
federal compliance laws such as NEPA

[A] Chosen Vesszel Ministries

() Dimensions in Christ Fellaw ship
[A) Foss Farm Community

[C) Gads Hause far All People

[C) dth Street

[C) Aaron Johnzon Lane

T Active Moderate High & C

Individual Risks

[Section] Site ! Feature -

A B C E (Section) Site / Feature
- - b w - -
(A) Chosen Vessel Ministries
{A) Dimensions in Christ Fellowship
/ (A) Foss Farm Community
/ (C) Gods House for All People
/ (C) 4th Street
/ / (C) Aaron Johnson Lane
A c”
Project #
Response Strategy Management & Monitoring Plan
. Follow -up Update
Action Plan [ m Frequend = Update & Comments -
Targeted outreach TMT21 - South Memorial Open House
activies. 12002121 - Kinston Community Center Opern
Early outreach to church, House
Inwalve Office of Civi 12421 - Majority of Aaron Johnzon Lane
Rights, Communizations, community requested relocation [see public
RO, and Title VI comments)
Dfficiers. Fle—_eualute 02122 - Interchange w as shifted west to avoid
roadw.ay designs. the Foss Farm community, which eliminated
Mitigate Division 2 Monthly impacts
215122 - Initial outreach to God's House for All
Pzople torequest amesting
3INTI22 - Initial meeting with God's House far All
Pzople leadership
S22 - Meeting with God's House for All
Pzople congregation
THBI22 - Initial meeting with Chosen Yessel
Miristries

16
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Documenting risk (adapting the RAW)

Update & Comments
- 0000
11/13/19 - Initiate Burial Treatment Plan {(CFP3 Info Mtg)
12/22/21 - Archaeological Report (includes GPR of battlefield to identify areas of archaeological interest)
1/22 - Consulting parties invitations
2122 - U5 70 Bus interchange redesigned, increasing impacts to Herring Farm; service road redesigned to not cross in front of Cobb-King House
(eliminating access for Michael King property)
3/24/22 - Second Effects Call Meeting
4/11/22 - Herring Farm provided impacts for updated US 70 Business interchange design
6/10/22 - Bunal Treatment Plan Finalized
6/15/22 - Consulting parties meeting (including individual meeting with Cobb-King; Herring deferred on meeting)
8/1/22 - Draft MOA
7122 - 8/22 - Move Caswell StationWyse Fork Roads interchange 1.1 east evaluated and deemed not practicable; grade separation evaluated and
deemed not practicable; compressed full access interchange evaluated and deemed practicable
8/31/22 - Jones County Board of Commissioners letter supporting compressed full access interchange Caswell StationWyse Fork Roads
9/26/22 - Provided memo of above evaluations to USACE for review including Scott Walston memao
9/22 - Redesign of CF Harvey Parkway interchange eliminates all impacts to James Parrott House (plantings along Sanderson)
10/17/22 - Heather Lane meets with Lenoir County Commissioners to present compressed interchange design
10/17/22 - Lenoir County Board of Commissioners letter supporting compressed full access interchange Caswell Station/Wyse Fork Roads
10/22 - USACE review and additional documentation for Caswell Station / Wyse Fork Road interchange.
11/4/22 - Traffic evaluation memo from Dr. Hummer for Caswell Station / Wyse Fork Road interchange.
3/21 to 2/23 - Bi-monthly Section 106 coordination calls
3/23 to - Bi-monthly NCDOT, USACE, HPO in person Section 106 coordination meetings

17
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What key lessons were learned going through the RAW process?

» Collaboration is very important

« Developing if/fthen statements can be very challenging

= Requires someone with subject matter expertise and
experience

= Reach out to the Environmental Policy Unit (EPU) and other
DOT units for help

« Scoring requires a multidisciplinary team perspective
* Importance of quarterly RAW reviews

18
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What were the key benefits of going through the RAW process?

« Documentation
= Project record
= Single location
« Efficiency
= Proactive
= Early identification and start
= “Buys” time
= Limits last minute “surprises’
= Schedule maintenance
« Creative solutions

?

T

£ )
/ 2\ o mEE
|2 | i - | | ]
e i i —— u
% S T |
Bt : u EEE

R-2553 US 70 Kinston Bypass

Plan for Treatment of Discovered, Unmarked Burials
Final = June 10, 2022

This document was prepared for the North Carolina Department of Transportation (NCDOT) Division 2
and the United States Army Corps of Engineers (USACE), in collaboration with the North Carolina Office
of State Archaeology (OSA), the North Carolina State Historic Preservation Office (SHPQ), and NCDOT
Cultural Resources. The USACE, as the lead federal agency for the R-2553 project, approves this plan and
ensures it is followed. NCDOT Division 2, as the owner of the R-2553 project, is the permitee for the USACE
404 permit.

19
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Insights for Effective Risk Management in
Transportation Projects

Collaborative Research Project with North Carolina State University

Ed Jaselskis, PhD, PE, NAC - E.I. Clancy Distinguished Professor of Civil, Construction and Environmental Engineering



NCDOT Claims and Supplementary Agreements
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Research Project Overview
Goal: Enhance NCDOT's Current Risk Management Program

1. Reviewed the current risk management practices employed by the
NCDOT

2. Investigated risk management programs implemented by other state
DOTs to glean valuable insights and best practices

3. Analyzed generic and specific causes of NCDOT project claims and
supplementary agreements

4. Developed strategies for mitigating the most common risks

View full research report on VMO's RMP site

Risk Management Playbook

Risk Insights Tool

with Risk Examples and Mitigation Strategies

22
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Study I: Development of Risk Insights Tool Based on Past Project
Claims and Supplemental Agreements

Transportation projects, given their complexity, are susceptible to a plethora of risks that can result in claims,
change orders, and/or supplementary agreements, ultimately leading to cost and schedule overruns

13,085
Claims

(1993-2021)

Results
Content & Data « Categorized data by Project Type
Analysis — " |+ ldentified causes of problems
« Assessed impacts of problems

228,829 —

|

SYANS

(1998-2022)

Risk Insights Tool

“Content analysisis a research tool used to determing the presence of certain words,
themes, or concepts within some given qualitative data i text).'
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Dissecting the Data: Content Analysis

Claims Data

Steps 1 & 2

Claim description:

 J

Data Cleaning and

‘NCDOT Chief Engineer suspension of work - Hurricane Irma - No lane )
Sampling

closures (4 days) -9/8/17 @7PM thru 9/11/17 (lifted in afternoon on 9/11/17)"

Step 3

Generic -
Cause

Natural disaster (hurricane)
Content & Data
Analysis ‘

Involved
Item /
Activity

Suspension of work

Suspension of lane | f
closure due to hurricane Lane closure

1)
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Risk Insights Tool

Contains over 30 sets of tables for both claims and supplemental agreements

Risk Profile: Distribution of Generic Causes of Claims across Project Types

Appalachian ) L ""_""': i Railroa !': )
i Bicycleand [  Bridge L Highway ) i Safe Routes All Project
Regional . b L Ferry Interstate| Other Rail Highway |RestArea Rural Urban
L Pedestrian | Replacement [ Safety . B to School Types
Commission L L Crossings |
0.0% 2.9% 1.2% E 0.0% 2.7% 2.2% 0.0% 10.0% 0.0% E 0.0% 2.0% 0.0% 2.5% 2.1%
C 3 -
9.5% 2.9% k 7.5% L 0.0% 5.4% 7.1% 3.8% 7.1% 0.0% |= 2.7% 6.4% 6.7% 2.9% 5.9%
C ’ -
14.3% 57% F  59%  k143% | 34% | 74% | 75% | 86% 0.0% |« 13.5% 113% | 267% | 7.8% 8.0%
. .
4.8% 11.4% p  4.5% b 7.1% 2.0% 3.8% 7.5% 1.4% 0.0% E 0.0% 2.0% 0.0% 3.3% 3.4%
7.1 86% § 0.0%
l
0.0% 2.9% [ 5.4% ¢ 7.1% 2.0% 2.2% 3.8% 0.0% 0.0% |= 0.0% 2.3% 0.0% 2.9% 3.1%
" ’ =
4.8% 0.0% [ 7.3% ' 0.0% 4.7% 1.6% 5.7% 0.0% 0.0% |* 5.4% 3.8% 6.7% 2.9% 4.3%
4.8% 7.1 3.3% = 2
0.0% 5.7% : % 4.1% 3.8% 2.9% : n 2.7% 6.4% 0.0% 3.3% 4.7%
9.5% 2% [ 94% 12.2% 5.7% 0.0% 0.0% |2 10.8% 8.7% 6.7% 7.0% 8.8%
0.0% 0.0% b=g=Tr="1"0.0% 0.0% 0.0% 1.9% 4.3% 0.0% | 0.0% 1.5% 0.0% 0.4% 0.8%
0.0% 0.0% [ 2.4% L 0.0% | 0.0% 0.5% 0.0% 0.0% 0.0% | 2.7% 1.2% 0.0% 0.4% 1.1%
0.0% 29% k0 2.6% £ 7.1% | 2.0% 3.8% 5.7% 1.4% 0.0% |s 10.8% 3.5% 0.0% 2.0% 3.0%
4.8% 57% 7.8% L 0.0% 14.3% 8.1% 2.6% 13.3% 5.7% 6.8%
4.8% 0.0% f 2.1% L 0.0% 0.0% 3.5% 6.7% 6.6% 4.8%
4.8% 8.6 : 8.5% ] 14.3@ 6.1% 8.4% 0.0% 9.4% 8.8%
]
0.0% 57% F 1.6%  0.0% 1.4% 0.0% E 2.9% 0.0% 0.0% 2.1%
0.0% 00% F 2.8% " 0.0% 0.7% 1.1% 0.0% 0.0% 0.0% = 0.0% 1.7% 0.0% 1.2% 1.5%
Grand Total 100.0% 100.0% [ 100.0% {100.0%| 100.0% | 100.0% | 100.0% | 100.0% 100.0% [ 100.0% 100.0% 100.0% 100.0% | 100.0%

25



Highlights for Claims (Bridge Replacement Project)

Generic Cause

Issues with Underground Utilities

59

% Tota

Design/Plan Issues 59
Natural Disaster 40 9.4%
Scheduling and Coordination Issues (Except Start of

) 36 8.5%
Work and/or project closeout)
Project Closeout Issues 33 7.8%

Constructa Eiiity Issues ZExcept

32

7.5%

¥

Generic Cause Level 2

Compliance with Standard Specifications 5
<Design/Plan Error-Unspecified 14
<Design/Plan Revision-Unspecif';zg 39

Increased Traffic Volume 1

Geotechnical/Underground Conflicts)

Environmental/Community Concerns 31 7.3% - Organizational Units Affected
A 2 .99 . -
C?ntr?Ct .mendme'r?t — > 2.9% "Design/Plan Issues" Category (RBS) % (Design/Plan Issues)
Differing Site Conditions (Except Utilities) 23 5.4% . x . —
. — Hydraulic Design—flow control, water quality, criteria
Design Approval Waiting - -
Period/Indecision/Negotiation 19 4.5% Structure Design— bridge superstructure 18.6%
Survey/Test Issues 12 7 8% Roadway Design— vertical / horizontal alignment, earth
M&R/Replacement 12 2 8% Geotechnical Design— foundations, retaining walls, pile
Procurement Issues 11 2.6% Unspecified
Permit 10 2.4% Utility
Quantities Overrun/Underrun 9 2.1% Traffic Control & Staging
Start Date Delays 7 1.6% Traffic Design—ITS, lllumination, Signals, intersections,
Access/ROW/Easement 5 1.2% Environmental
ther 2 0.5%




SA Risk Profile (Bridge Replacement)

Generic Cause ﬁ Generic Cause Level 2

Count (Generic
Cause Level 2)

GC Level 2-
GC Ratio
A

Count
(Generic
Cause)

% (Generic| Average Cost
Cause) per SA

Expected
Cost per SA

Design/Plan Issues

96

15,665.03

_ =
Compliance with Standard Specifications 16 ( 16.7%
Construction Plans Error/Discrepancy 7 e 23%
Design Error-EIeyatlon.leference with 4 4%
Existing Objects
Design Error-Unspecified 14 14.6%
Design ReV|5|on-F|x_ Impacts of Previous 1 1.0%
Revisions
Design Revision-Functionality Issues 2 2.1%
Design Revision-Future Maintenance ) 21%
Concerns
Design Revision-per Contractor Request 17 17.7%
Design Revision-Uniformity with Adjacent
Projects/Objects ! i
Design Revision-Unspecified 29
Increased Traffic Volume 2

D

Scope Change

1.0%

16.1%

s
2,594.37
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Risk Insights Tool Demo
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> Descriptions - Generic Cause
3 |1. Design/Plan Issues: Problems arising from flaws in the project design or plans.
4 |2. Issues with Underground Utilities: Difficulties encountered during construction due to conflicts with existing underground utilities.
5 |3. Natural Disaster: Unforeseen natural disasters such as hurricanes. tornadoes. and floods that impact project progress and completion.
6 |4. Scheduling and Coordination Issues (Except Start of Work and/or Project Closeout): Challenges with coordinating different aspects of the project, such as subcontractor schedules or scheduling of inspections.
7 |5. Contract Amendment: Modifications made to the project contract, resulting in changes in contract line items, schedule, or budget.
8 |6. Project Closeout Issues: Difficulties encountered during project closeout, such as delays in scheduling final ingpections or resolving outstanding disputes.
9 |7. Constructability Issues (Except Geotechnical/Underground Conflicts): Issues related to the feasibility and practicality of constructing the project, except for conflicts with geotechnical or underground conditions.
10 | 8. Quantities Overrun/Underrun: Variances between the planned and actual amounts of materials, labor. or other resources required for the project.
11 9. M&R/Replacement: Costs incurred due to maintenance and repair or replacement of existing infrastructure or equipment.
12 | 10. Environmental/Community Concerns: Issues arising from environmental regulations, community opposition, or other social factors.
13 | 11. Design Approval Waiting Period/Indecision/Negotiation: Delays in obtaining approvals for project designs, due to indecision or negotiation issues.
14 |12. Differing Site Conditions (Except Utilities): Unforeseen subsurface or soil conditions that differ from those indicated in the project plans, except for conflicts with underground utilities.
15 | 13. Procurement Issues: Difficulties with the procurement of materials or equipment needed for the project.
16 | 14. Access/ROW/Easement: Challenges related to obtaining the necessary rights-of-way or easements to access the project site.
17 |15. Start Date Delays: Delays m starting the project due to issues such as delays to preconstruction meeting, approvals, or unforeseen circumstances.
18 | 16. Survey/Test Issues: Problems arising from mnaccuracies or inconsistencies in project surveys or tests.
19 | 17. Permit: Difficulties obtaining necessary permits for the project from regulatory agencies.
20 |18. Other: Any other issues not covered by the previous categories.
21§
22 Descriptions - Generic Cause
23 |1. Design/Plan Issues: Problems arising from flaws i the project design or plans.
24 |2. Contract Amendment: Modifications made to the project contract. resulting in changes in contract line items. schedule. or budget.
3. Stakeholder Request: Requests made by external stakeholders, such as local government entities or nearby residents. that require changes to the project.
4. Differing Site Conditions (Except Utilities): Unforeseen site conditions that differ from what was expected, but do not inveolve underground utilities. -

Descriptions | Results (Generic Cause) | Results (GC Level 2) | Claim-All Project Types | Claim-Appalachian Regional Comm | Claim-Bicycle and Pedestrian | (... ® 4 »
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Study II: Development of Risk Management Playbook

Goal: Create a tool that will aid NCDOT project teams in identifying and mitigating potential risks in
transportation projects

Playbooks created for six critical areas:

E Roadway [l Right-Of-Way
i Structures 9 Utilities

ﬁ Rail m Other

n ]

30
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Risk
Management

VMO’S Risk Management Playbook - Structures

Structures = Primary Risks
- Key Questions 2> Mitigation Strategies

* Review and check the plans for completeness and
accuracy with regard to deck steel and dowel bars,
expansion/contraction joints, epoxy coated rebar, and
guardrail.

* Provide a detailed plan view and standard drawings for
varions design elements of the bridge that includes all the
important information.

* Bridge designer should work with the Road Design
Section to ensure compatibility between the guardrail-to-
bridge-rail transition and the site.

Key Questions (2):

Playbooks

dowel bars?

Are expansion/contraction joints shown in the

plans?

Iz additional epoxy coated rebar required in the
design that is not currently shown?
Is all guardrail included in the design?

Example: Structures
Playbook

* Review and check the plans for completeness and

accuracy with regard to the 1ift bents.
‘\1

Bridge
Structure
Desizn Errors

* Playbooks include:
* Risk Examples
« Key Questions
* Mitigation Strategies

Key Questions (1):
Are lift bents properly designed?

—

Key Question(s)

7

Key Questions (6):
Has survey data been verified as it
pertains to the location of retaining
walls?

€

* Review and check the plans for completeness and
accuracy with regard to survey data and the location of
structures_

Have plans been reviewed to verify deck steel and

2

Deck and Guardrail
Omissions and
Design Errors

Foundation
Obstructions and
Unsuitable Soil

Primary Risks . 3

Temporary
Construction

Permit Iszues

Key Questions (5):

Have all required permits been acquired for the continual

progress of the project?

* Understand the environmental, thermal, and loading
conditions expected during the life of the proposed
bridge.

* Require close coordination between Geotechnical
Design Section (GDS) and the design team.

* Ask GDS to develop a soil exploration program and
prepare a Preliminary Geotechnical Report (PGR) and a
Bridge Geotechnical Report (BGE).

+ Perform a detailed subsurface soil exploration based on
the bridge bent locations and anticipated foundation type
after conducting a Design Field Review.

* Show the estimated and minimum pile tip elevations on
the drawing of the structural element.

+ Examine individual boring logs and plots of the profiles

/ of various subsurface materials.

Key Questions (3):

Have pile cut-off elevations been checked?

Does the piling design meet required bearing loads?
Have possible natural and manmade objects been
investigated as they can interfere with the drilled shaft or
piling operations?

Are there a sufficient number of soil nails in the design?

Key Questions (4):
Has sufficient easement been acquired for avoiding
utility encroachments and addressing temporary

C

onstruction?

Has traffic bearing shoring been considered in the

[
4

ontract?

\ * Review and check the plans for completeness and
accuracy with regard to traffic bearing shorng and

adequate easement for temporary construction.

5 Ifastream is impacted during construction, has a permit

been considered?

Mitigation Strategy

+ Ensure that all necessary permit applications are filed
with appropriate enforcing agencies.
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Bridge Replacement Risks with Mitigation Strategies

Risk Assessment Worksheet

opp.

Risk Identification
Risk # Risk DQI:F:rIpIInn . Risk DT;:E::mlon : Threat / : Status | Probabiity

Impact

Score | Strategy |

Response Strategy

Action Plan

using Risk Insight Tool and Risk Management Playbook

Project # :

Manag nt & Monitoring Plan

Update

Risk Owner Frequency - |

Follow-up Date Update & Comments

Example [If

Long Range Planning

Active Moderate

Moderate

Environmental

\ )
|

‘ Risk Identification

‘ Risk Mitigation

Risk #

4

Right of Way /

Risk Identification
Risk Description Risk Description Threat /
IF THEN Opp.

If underground
utilities are not
accurately
identified and
located before
construction

then unforseen utillities may
be discovered, resulting in
delays to the project
schedule and increased T
costs.

Active

If the design then construction may be

plans do not delayed and costs may

accurately increase as unforeseen

reflect the problems are encountered.

existing The finished product may T Active
conditions, also not meet the

expectations of the
stakeholders.

Risk Assessment Worksheet--BRIDGE REPLACEMENT PROJECT

Probability

Very High

High

High

Very High

Mitigate|

Avoid

Response Strategy

Action Plan

- Coordinate with utility companies early in the project development
process to identify and locate all underground utilities in the project
area.

- Conduct a utility survey to confirm the location of all underground
utilities.

- Mark the location of all underground utilities before construction

Tecnnical e e

- The project manager should review the design plans carefully and
compare them to the existing conditions on the site.

- The project manager should identify any discrepancies between the
plans and the existing conditions and communicate them to the
design team.

- The design team should update the plans to reflect the existing
conditions.

- The project manager should review the updated plans carefully to
ensure that they are accurate.




RAW

				Risk Assessment Worksheet--BRIDGE REPLACEMENT PROJECT																												Project # :		R-2553

				Risk Identification										Risk Assessment								Response Strategy										Management & Monitoring Plan

				Risk #		Risk Description
IF		Risk Description
THEN		Threat / Opp.		Status		Probability		Impact		Score Value		Score		Strategy		Action Plan				Risk Owner		Follow-up Date		Update Frequency		Update & Comments

				Project Management																

				1		If the project team does not complete all of the deliverables, 		then the project may not be considered to be complete and the project manager may not be able to receive final approval from the stakeholders. This could also lead to customer dissatisfaction and damage to the company's reputation.		T		Closed Out		Moderate		High		12		n		Mitigate		- The project manager should identify all of the outstanding deliverables and develop a plan to complete them.
- The project manager should communicate the plan to the stakeholders and keep them updated on the progress of the work.
- The project manager should also consider the possibility of negotiating a change in scope with the stakeholders if it is not possible to complete all of the deliverables within the original budget and schedule.

				External Risks																

				2		If a hurricane makes landfall in the project area, 		then the project schedule may be delayed and costs may increase due to damage to the project site and/or the need to evacuate personnel.		T		Dormant 		Very Low		Very High		5		n		Accept		- Develop a hurricane preparedness and response plan.
- Identify and secure critical equipment and materials.
- Install hurricane shutters or other storm protection measures.
- Develop a communication plan to keep stakeholders informed of the project's status in the event of a hurricane.



				Risk Assessment Worksheet--BRIDGE REPLACEMENT PROJECT																												Project # :		R-2553

				Risk Identification										Risk Assessment								Response Strategy										Management & Monitoring Plan

				Risk #		Risk Description
IF		Risk Description
THEN		Threat / Opp.		Status		Probability		Impact		Score Value		Score		Strategy		Action Plan				Risk Owner		Follow-up Date		Update Frequency		Update & Comments

				Right of Way / Utilities / Railroad																

				3		If underground utilities are not accurately identified and located before construction begins		then unforseen utillities may be discovered, resulting in delays to the project schedule and increased costs.		T		Active		Very High		High		20		n		Mitigate		- Coordinate with utility companies early in the project development process to identify and locate all underground utilities in the project area.
- Conduct a utility survey to confirm the location of all underground utilities.
- Mark the location of all underground utilities before construction begins.
- Monitor construction activities to ensure that underground utilities are not damaged.

				Technical																

				4		If the design plans do not accurately reflect the existing conditions, 		then construction may be delayed and costs may increase as unforeseen problems are encountered. The finished product may also not meet the expectations of the stakeholders.		T		Active		High		Very High		20		n		Avoid		- The project manager should review the design plans carefully and compare them to the existing conditions on the site.
- The project manager should identify any discrepancies between the plans and the existing conditions and communicate them to the design team.
- The design team should update the plans to reflect the existing conditions.
- The project manager should review the updated plans carefully to ensure that they are accurate.

















How to fill out RAW

		How to use the Risk Assessment Worksheet (RAW)



		General

		The worksheet has risk categories built into it, these can be removed it they do not apply to the project.  If there are more risks in a certain category, additional rows can be added.



		Filtering

		Each column in the RAW is filterable to allow users to filter out closed-out risks or filter by high risks.  This is not required, but a tool available for folks to use.  To filter, one can click on the dropdown arrow at the top of the column they wish to filter and choose how they want to filter.



		Risk Identification

		Risks are identified by the following three characteristics and there is a column for each one:

				1.  Risk Number		Identifier for each risk.  This column should consist of a number. (1,2,3…)

				2.  Risk Description		Identify the risk/uncertainty and the effect it has on the project objective (scope, schedule, budget or quality).  This has been broken out into two columns to help descripe the risk using an if, then statement.  

						         - "if" describes the risk event and
         - "then" describes the potential impact to the project objective (the consequence)
The "Risk Example" tab provides some examples risk events to help identify risks

				3.  Threat / Opp.		Drop down to select either T (threat) or O (Opportunity)

						T:  Indicates the risk poses a threat to the project objectives

						O:  Indicates the risk poses an opportunity to improve the project objectives (decrease project costs, advance project schedule, etc…)

				4.  Status		Drop down to select either Active, Dormant, or Closed Out. 

						Active: the risk is an uncertainty the project team is managing and monitoring.

						Dormant:  the risk has been mitigated as much as possible and there has been no activity for a long period of time. 

						Closed Out:  the risk/uncertainty no longer exists - the impact or the probability of occurance no longer exists.  



		Risk Assessment

		A risk assesssment is needed on each risk and requires the probabilty and impact to be evaluated.  Once these two columns are filled out, the "score" column automatically populates based on the following graph.









		Probability

		The probability of occurrence describes the likelihood that the risk will be realized/accepted.  This is a drop down field that records probability on a scale from very low to very high.  The table below describes each of these in more detail.  Typically, 0% and 100% are not referred to because 0% means the risk has no chance of ever occurring and 100% means the risk is certain to occur.  

						Probability Ranking

						Ranking		Probability

						Very Low		Remote (14% or less)

						Low		Unlikely (15% - 39%)

						Moderate		Likely (40% - 59%)

						High		Highly Likely (60% - 84%)

						Very High		Near Certainty (85% or more) 



		Impact

		Impact measures the effect or consequence the risk will have on the project objective if the risk is realized/accepted. This is a drop down field that records impact on a scale from very low to very high.  The table below describes each of these in more detail; however, keep in mind that the Project Manager and Project Team must use their judgement and expertise in selecting the ultimate ranking.  

				Impact Rating

				Ranking		Impact to Project Objective

						Cost		Schedule 		Scope		Quality*

								(Critical Path)

				Very Low		Almost no cost impact		Almost no schedule impact		Negligible modifications to project scope		Negligible impact to quality

				Low		5 - 10% cost increase		2-4 week impact on PS&E Milestone		Minor modifications to project limits 		Minor impact to quality

				Moderate		10 - 25% cost increase		1-2 month impact on PS&E Milestone		Moderate modifications to project limits		Moderate impact to quality

				High		25 - 35% cost increase		3-6 month impact on PS&E Milestone		Major modifications to project limits 		Major impact to quality

				Very High		>35% or $25M cost increase		>6 month impact on PS&E Milestone		Scope does not match original purpose & need		Severe impact to quality

				* Impact to Quality is measured by the ability to deliver an accurate Letting package without deficiencies, maintain stakeholder satisfaction and fulfill the applicable policies and standards.



		Response Strategy

		A response strategy identifies an actionable approach to mitigate the risk. There are four sections that make up the Response Strategy:

				1.   Strategy 		The approach the team will take to effectively reduce negative impacts or take advantage of opportunities.  This is a drop down field to select either:

						a.     Avoid:		Eliminate the uncertainty by removing its cause  

						b.     Mitigate: 		Reduce the uncertainty by reducing the probability or the impact.  Make sure the costs/impacts of mitigating the risk do not outweigh the cost/impacts of accepting the risk.

						c.     Transfer:		Giving the impact and management of the risk to an external organization such as a local entity or contractor.

						d.     Accept:		Accept the uncertainty and the impacts associated with it. 

						e.     Enhance: 		Align the project in the best position to be able to take advantage of an opportunity.



				2.   Action Plan		The steps an individual(s) will take to by when to avoid, mitigate or enhance the uncertainty (how, who and by when). These may require coordination with the Department’s partners such as FHWA, USACE, SHPO, etc. to adequately execute the strategy. 



				3.   Risk Owner		This individual is typically a team member whose area of expertise relates to a specific risk. They are responsible for implementing the action items, monitoring the progress and updating the Project Manager and Project Team on the status of the risk.  



				4.   Follow-up Date 		The date the Project Manager will check in with the Risk Owner to obtain a progress update on the action items.  This value is related to the “update frequency” (Management & Monitoring).  For example, if the follow-up date is 4/3 and the update frequency is monthly, then after discussions occur on 4/3, the next follow-up date would be 5/3.



		Management & Monitoring Plan

		There are two sections within the Management and Monitoring plan:

				1.  Update Frequency		Identifies how frequently the Risk Owner should provide an update to the Project Manager (e.g., weekly, bi-monthly, monthly, quarterly, annually). The frequency will depend on the risk and may change throughout the life of the project. This is directly connected to the “follow-up date” under the Response Strategy Section.  

				2.  Update & Comments		An area for the Project Manager and/or Risk Owner to track the progress and work that has been completed to mitigate, avoid, or enhance the risk. If, for example, someone asks what work has been done to mitigate a risk, someone could go to this section to provide that information. Below is an example of the updates and comments that can be provided for a risk:















































































Risk Examples

				Risk Examples

				Long Range Planning		Identification of public sentiment towards the project

						Identification of environmental concerns

						Project’s potential to be subdivided into smaller projects or combined into a larger project

						Relevance of project’s identified need



				Environmental Risks		Determination of significance requiring EIS

						Environmental analysis incomplete or in error

						Environmental analysis on new alignments is required

						Design changes cause need for environmental re-evaluation

						 New permits or information required

						Historic site, endangered species, wetlands present

						Formal NEPA/404 (Clean Water Act) Merger Process is required

						Additional impacts to historic/archeological preservation sites (Section 106)

						Section 4(f) resources affected (parks/rec/wildlife/historic properties)

						Project in an area of high sensitivity for archaeological resources

						Project on a Scenic Byway

						Project in a floodplain or a regulatory floodway

						Project does not conform to the state implementation plan for air quality

						Water quality issues

						Negative community impacts expected

						Site contamination/hazardous waste analysis incomplete or not completed yet

						Hazardous materials present

						Cumulative impact issues

						Noise mitigation may be needed

						Additional sounds walls required due to new development

						Pressure to compress the environmental schedule

						 Lack of specialized staff (biology, anthropology, archeology, etc.)



				Regulatory Risks		Change in State or Federal Code Requirements

						Local regulatory issues

						Environmental regulations change

						Water quality regulations change

						Reviewing agency requires higher-level review than anticipated

						Permits or agency actions delayed or take longer than expected



				Organizational Risks		Project priority changes - Project may be advanced or delayed

						Funding changes for fiscal year

						Losing critical staff at crucial point of the project

						Lack of understanding of complex internal funding procedures



				Project Management		Functional units not available, overloaded

						Limited availability of specialized staff

						Availability of key project staff 

						Change in key staff throughout the project

						Project Manager workload is too high

						Consultant quality of work does not meet Department Standards

						Consistency and coordination with adjacent projects required

						Lack of coordination/communication with project team

						Project scope does not sufficiently address the purpose and need 

						Project cost, scope, schedule, objectives, and deliverables are not clearly defined or understood

						Scope changes result in additional funding and approvals and/or project delays

						Inconsistent cost, time, scope, and quality objectives

						Delay in critical decision making

						Pressure to deliver project on an accelerated schedule

						Project Estimate inaccurate

						Project Schedule - delays to project delivery

						Experimental or research features  incorporated into the project



				External Risks		Political factors/landscape changes

						Potential for project to be politically sensitive or high-visibility

						Changes to project funding/financing occur

						Military Base Nearby

						Local communities, RPO's, MPO's pose objections

						New Stakeholders emerge, potentially changing design

						Public awareness/support is lacking

						Stakeholders request late changes

						Influential stakeholders request additional needs



				Right of Way/ Utility/ Railroad Risks		Costly and time-consuming legal and compensatory challenges during acquisition phase

						Design modifications cause modifications/additional ROW

						Freeway agreements

						Additional MAP-21 costs

						Objections to Right of Way appraisal take more time and/or money

						Landowner(s) unwilling to sell, may need to condemn

						Condemnations take longer than expected

						Right of Way analysis in error

						Additional/less ROW necessary

						Additional costs for administrative revisions

						Delay in ROW approval process

						Increased ROW costs due to development annexation, rezoning or other changes

						Need for temporary or permanent easements

						Acquiring additional access

						Differing conditions at utility sites

						Design modifications impact utility relocation

						Delay in agreements

						Utility relocation may not happen in time

						Additional cost for utility relocation

						Railroad involvement

						Cost of Railroad Flaggers



				Technical Risks		Design incomplete

						Change requests

						Inaccurate assumptions on technical issues in planning stage

						changing geotechnical conditions - due to new information

						Surveys late and/or surveys in error

						Subgrade issues

						Changes to structural designs (bridges, walls, etc…)

						Opportunity to recycle existing roadway as base

						Pavement specification changes or legal load issues

						Hazardous waste site analysis incomplete or in error

						Need for design exceptions

						Hydraulics design modifications necessary

						Alignment or profile modifications

						Need to update traffic volumes

						Late issue in design discovered, requiring more time to finalize design



				Procurement		Potential for long-lead items

						Contract has unknowns associated with being a unique/new procurement type

						Changes to project delivery method

						Specialty materials or equipment may be needed

						Contract bid vs. estimate

						Contract award vs. commitment dates & budget



				Constructability Risks		Constructability issues

						Work zone safety and mobility issues during construction

						Inaccurate contract time or construction cost estimates

						Permit work windows

						Project may be situated in a complex operating environment

						Buy American Provisions apply

						Material and construction equipment staging area availability 

						Availability of qualified bidders for special construction







Reference

																										Lists

																										Threat / Opport.				Status				Strategy				Impact				Probability

						Assessment Score				Impact																T				Active				Avoid				Very Low				Very Low

										Very Low		Low		Moderate		High		Very High								O				Dormant 				Mitigate				Low				Low

						Probability				1		2		3		4		5												Closed Out				Transfer				Moderate				Moderate

						Very High		5		5		10		15		20		25																Accept				High				High

						High		4		4		8		12		16		20																Enhance				Very High				Very High

						Moderate		3		3		6		9		12		15

						Low		2		2		4		6		8		10

						Very Low		1		1		2		3		4		5
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If  Median  Emergency
Access is not  provided,
project costs could increase
to allow for outside access.

Update & Comments

9/15/16 - Ongoing discussion between NCDOT Discipline Leads and the
Project Team as to i this type of access is allowed.

10/10/16 - No updates at this time.
11/7/16 — Peter, Paul and Mary will set up a meeting to discuss if this

access occurs in other corridors.

12/5/16 - Waiting for a response from NCDOT Discipline Leads. Project
Manager will reach out to NCDOT Discipline lead this week.
1/9/17—NCDOT Discipline Leads did not approve this access and provided
a list of reasons. The traffic team will develop a response to try to keep
this concept in or develop a modified concept that addresses their
concerns.

2/6/17 — Project traffic team assembled a response to address NCDOT
Discipline Leads concerns.

3/6/17 - Reached an agreement with NCDOT Discipline Leads to not have
a median access through the retaining wall. Retaining walls do not need
to be gapped to provide median access. Access will come from the outside
and will require some additional real estate acquisition ~$20k.
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Conclusion

Risk Insights Tool

Al-NLP generation
of best practices
and lessons learned
from CLEAR

« Please contact Dr. Ed Jaselskis (ejjasels@ncsu.edu) for
further assistance with the tools
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Wrap Up and Reminders
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4 things you can do to operate with a risk mindset today!
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Online Collaborative

Navigate Platform for Project Risk
to Connect§g Where do you find the online RAW?

project
site

® Home M Halp M Te

Resources  Local Governments

Doing Business  Bidding & Letting  Projects

Preconstruction » Precon Dashboard
Preconstruction information for NCDOT Highway and Bridge projects. Send any problems or concerns to
preconstructionhelp@ncdot.gov. Send ProjectWise issues to dot.pwsupport@ncdot.gov.

A& » Preconsiruction » Frecen Dashboard

Select Risk

shboard
ASS e SS m e n t B
+ h rifoli
§ 1y Subrizzal Reviews Plan Turn In: U-1050 Let Date:
+ ATLAS Data Search Too!
+ ATLAS Dat ing Tosl All Projects ] ¢ U-1050 x v Add Proj
+ Letting Admin Dashboard
I ft I + Manage Project Contacts
I I I I + Preconstruction Sesrch .
e a V p a e Risk Assessment Worksheet
+ Usage Assessment
The Risk Management Program (RMP) applies a risk management process fo projects and programs to identify and mitigate potential risks. Risks are identified as uncertainties. There are fwo types of risks- Threats and Opportunities. Threats are potential obstacles that
may have a negative impact and Opportunities are possibilities that may have a positive efisct. Risk Management is a proactive process designed to minimize potential obstacles and maximize the ability o capitalizs on opportunitiss. If you have any qusstions or other
+ Bridge Plans and Reports inquiries regarding the Risk Management Program. please contact the Value Management Office at valuemanagementunit@ncdel.gov.
Use this tool to identify a new risk andior provide updates on risks for a project. Additional information on the use of the online RAW can be found on the RMP VMO page. Resources available there include
1. Tip sheet on How to Use the Online RAW
2. The Risk Management Guide that describes risk assessment best practices, and
3. The Risk Management Support Tools workbook with risk examples and mitigation strategies.
Edif G vvons
d I Risk ID Risk Description (IF) Risk Description (THEN) @ Risk Owner Impact ﬂ Risk Score Risk Status Modified By Modified
Ly Risk Description (IF) Risk Descriplion (THEN) | | Risk Owner | [Probabilty | [impact | [RiskScore | [Risk Stalus | [Modified By | [ Modified
° t
+ Integrated Project Delivery (IP0) Rosbe
I S S O r I tumn on the light it gets brighter Very High Moderate _ Active R;i;u'nk 08/15/2023
B , ; . then there willl ikely be cost overruns or B
if materials confinue to increase in price Patricia E. .
and cost astimation taols aré not updated, 'SSUES With materials procurement during Estimating Unit Moderate WModerale 9 Active Mehatty 0772512023
construction.
Caitlyn 5. ;
Test TBD Active Meyar 05/08/2023

project
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Where to
find help
and tools?

Visit the
RMP
Webpage

ﬂ » Connect NCDOT » Projects » Value Management » Risk Assessment Program

Risk Management Program

Risks are identified as uncertainties. There are two types of risks: Threats and

Opportunities. Threats are potential obstacles that may have a negative impact and Opportunites
are possibilities that may have a positive effect. Risk Management is a proactive process
designed to minimize potential obstacles and maximize the ability to capitalize on opportunities.

|dentifying Risks have been performed as part of NCDOT day-to-day business for years;
however, the NCDOT Value Management Office is striving to provide a more formalized internal
procedure to incorporate the Risk Management process in a more consistent way throughout all
NCDOT activities and projects.

Program Links

Risk Assessment Worksheet (RAW)

Excel-based tool to track risks

Risk Management Guide
Risk Management Program Overview

Risk Management Flowchart
Risk in the PDN

How to Use Online RAW
Learn to use the Online RAW for your
projects

Risk Management Support Tools
Risk Examples & Mitigation Strategies

"Using Risk Management Tools on
NCDOT Projects”

2023 Preconstruction Workshop Session
Recaording

NCDOT Research Project
Expanding the NCDOT's Current Risk
Management Program

NCDOT Risk Insights Tool
Analysis of Supplemental Agreements and
Claims Data Related to Risk
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Everyone has a role in

. risk management!
Call to Action
Start thinking with a risk mindset today!

« Does your project have a risk register?
* Do you know the common risks for project types you work on?
* Do you have suggestions on tools that would be helpful?
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Scan to learn more about
NCDOT's Risk Management Program!




Contact Us

Andrew Folz, PE Heather Lane, PE
afolz@ncdot.gov hclane@ncdot.gov

Dr. Ed Jaselskis, PhD, PE, NAC Caitlyn Meyer, PMP
gjjasels@ncsu.edu ext-csmeyer@ncdot.gov
\4\%[e

valuemanagementunit@ncdot.gov

-

Y ONCDOT m NCDOT uNCDOTcommumcations

ﬁ @NCDOT ncdotcom d ncdot_comm




Thank you!
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