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Motivation to Update

In 2009, FHWA reviewed
the Hydraulics Program.

 Overall, the review |
t e a m WaS |mpresse d North Carolina Department of Transportation /
with the Unit and its |
role within NCDOTT. .

Federal Highway Administration
and

North Carolina Department of Transportation
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FHWA Suggestion

the Review Team also recognized a possible
areas for improvement with the Hydraulics

Manual.

e Portions of the 1999 manual were
outdated and didn’t reflect the current
/S standards and practices within NCDOT

WE Lo nor FHWA.
. PIPLS) ) : :
L\%\E—@%‘y « The online and printed versions were

not consistently maintained.
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First Modern Update

In 2011 we started a 2-year process to
update the 1999 guidelines.

GOALS

* Review and update all hydrologic and
hydraulic policies and procedures,
currently written or unwritten

| |+ Include the floodplain and environmental
aspects of hydraulic design.

////////////////////////////////////////////////////////////////////////////
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2016 Update

DEPARTMENT OF TRANSPORTATION

D ek

Why did it take 5 years RAN L STUDIES |

o AND :
— Limited personnel HYDRAULIC DESIGN
— No schedule

— No set process to
Incorporate new and
updated information

A b o

S b i S

DAVID S. CHANG, Ph.D., P.E.
STATE HYDRAULICS ENGINEER

SN NN N

NOVEMBER 21, 2016
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Commitments

NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

GUIDELINES FOR
DRAINAGE STUDIES
AND
HYDRAULIC DESIGN

DAVID S. CHANG, Ph.D., P.E.
STATE HYDRAULICS ENGINEER

NOVEMBER 21, 2016

Update on a 5-year cycle

No actual changes will be
made to the electronic
version until a new edition
IS published

s
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Preparing for Next Update
Wants

Review and update our guidance in support of
the Integrated Project Delivery (IPD) initiative.

Integrate policy and procedural changes

Address comments collected over the past
three years.

Develop additional guidance needs
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 How do we address Integrated Project Delivery
(IPD)?

« What new guidance is need or wanted?

 How do we eliminate memos and additional
documents between updates which may
contradict the published Guidelines?

 How can we complete this effort efficiently?
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Answer

STIC Incentive Program
Develop a detailed “roadmap” for
comprehensive update of the collective
Hydraulics Unit’s library of documents, and to
make recommendation to transition the library
to more of a “living document” format subject
to a cycle of continuous improvement.
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Strategic Guideline Update Plan

(SGUP)
Major Objectives

» identifying any policies and procedures which
are inconsistent with IPD workflows

» update guidance to reflect the state-of-the-
practice

» address any needed corrections or
inadequacies with the current guidance.

» Develop a procedure to make the guidance a
“living document”

///////////////////////////////////////////////////////////////////////////////////////////////////////////////////
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ldentify and Prioritize Updates

* Internal Review of Existing Guidance as it relates
to the IPD, focusing on how the Guidelines tie into

the overall Project Delivery Network (PDN)

3D Series Hydraulic Summary Plan
Sheets

Coastal Guidelines
Drainage Summary Sheets

BMP Support Matrix and Summary
Table

Hydraulic Planning Report
Template and Guidance

Guidance to Workflow for 15A-
NCAC-04B.0109 Rule

Concurrence Point (2A/4B)
Meeting Guidance
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Home

A
DATE
11/28/2016
11/30/2016
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12/1/2016
12/1/2016
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1/5/2017

1132007
1/24/2017

1/26f20107
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B
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PA
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SRM
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Insert

Page Layout

Formulas Data Review View Developer Help BLUEBEAM ProjectWise Acrobat

I Change "consistent depth” to "constant depth” in 16th bullet under STRUCTURE

C
Chapter
APPX

TOC
10

D

Section Comment or Question addressed or to be addressed [hi

Gen,
159
245

10.3

7.4.2.3
15.6

10.3

10.3

10.3

E

address in er

a; yellow: needs further evaluation]

“consistent o "constant " in 16th bullet under STRUCTURE

Chart 200.2 Q2 factor should be 0.76, not 0.75. || disagree - can show how factors were derived from studies done.|

Interpretation regarding spread criteria for 1' median gutter, etc. [See email correspandence. ]

Item 51 - Normal WSEL; doesn't Bke "If unavailable, report WSEL on date of survey™ (Also Item 48 in C5R key)

4th bullet - change Sections” 1o i sections”

Stated John Dorman may object to "except for CMSWS® clause re: authority to issue FIRMs statewide, yet tecnically OK as stated.
Duplicated pages from NEH noted in Item 3 pages 5-8 duplicates of pages 1-4

Does not address temiporary detours preliminary hydraulics recommendations, [Should update form at some point and put on website. As
irterirn guidance, can specily in notes section (o additional sheet il need more space). Also notid temp, detour recommendation ksted in
Appendix D, Itern 3, in 7th bullet under 4.FIELD NOTES DELIVERABLES. |

Gentral comment: appears same appendices links broken [ Appx G and D-2 known at this time - any othirs? Can fix on web.)

[NOT CHAMGE TO G/fL] Change NO-RISE CERTIFICATION FORM to just say “no rise” to be consistent with new Guidelines

Suggested incorporating notes fram DRH re protocol for dealing with property owner for obstruction of pipe outlet off ROW.

See email correspondence (2 emadls) - several general questions about our approach to scour.

15 4 in/hr intensity correct for sag inléts without releel?

Asked for darification - appears states can use SIR 5030, WRI 95-4084 or F5 007-00 - not explicit latter 2 only in Region 2

Suggestion to have an Appendix item added - Chiecklist to cover the points listed here and check off or mark as N/A.  Also could add section for
comments, special provisions, etc.

Add units of *ft™ to datum specification

Term “starm drain pipes” also used for Side Drains in Appx H Itern 1 - specifies typ use Concrete - may be helpful 1o clarify concrete preferred
uriless justification for alvernate pipe provided.

Item 10~ Clarification: Although states "out-to-out” width no longer need be specified here, should spedify it in typical bridge section inside
because itis 1g that NCFMP revi k ng for.
Noted confusion of wording in Appax O - not clear if the “intake® or the “classification™ [limit] controls the location of the HSE.

Recommends including Appendices in TOC,

T would Bke to see a maximum bypass flow for an indet ona curb and gutter system (or TB-2GI's along a concrete barrier wall, etc), We have
0.1 cfs specified for superelevation rollover - | suggest a design maximum (1o be determined) for the low end of CAG systems.

See ermail correspondence - questions about spread at turn lane and whether allowable spread width is same for sag with or without refief,
only difference being the return period.

In Table 10-1. noted "no such thing™ as "Desian Speed” of 45meh (no DS endsin "5"]

 Comments and guestions collected since 2016

£ Search (alt+Q)

Power Pivet

REMARKS/FOLLOW-UP

Don't put this on website.

Will be fixed on PDF on website when errata issued.

1 think BMR revised the form accordingly. Werify.

Sent draft protocod to IWT to review on 12/13,/16. Ho respons
Partial response sent 12/7/16; will follovs up more as time per

Sent email to IWT 12816 recommending change to actual im
been additional discussions lately regarding sags w/o relief. T
(Guidelines are correct as is). The thinking is that the slot behi
mare than adequately compensate in the sag during a 50 yr. &

1 think BMR revised the form accordingly. Verify. [IMS 3/3/17
sure why this comment was madi. ]

Per BZ, some (not all) Divisions prefer concrete only under cur
universal consensus as to exactly what “clarification” should b
errata for clarification,

Sea 3/8/17 email corresp wi AHM & RMM re discrep betw DW
further whether H5P would prefer to address in errata posshil

d is 1y in HSP b dler el 94
away with] Harardous Spill Basins. Need to follow up with
Consider for later version update,

Found AASHTO refs showing 45moh desinn speed,

T

o
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A ®) Please describe your organization Annualy B .
[ NCDOT Central Offics Unit 1 357%
A ¥
: [y NCDOT Divisien Office Mever 1 357%
: North Carolina State Agency
| Other States' DOT or Federal Agency
Which documents (check all that apply)?
y
T Specify other
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- Dacuments in the execution of your areas of technical
practice? 15
A
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A 0 - y
Appendix £ Forms
4
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) y Projects
If Other please summarize
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A
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A
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) 82 ReS po n SeS Figure 1. Frequency of Use By User Agency

| — 28 NCDOT Staff
‘ — 54 External Sources

Survey

Private Engineering/Consulting Firm
Other North Carolina State Agency
Other (See below (A))

NCDOT Hydraulics Unit

NCDOT Division Office

"

NCDOT Central Office

0 5 10 15 20 25

® Never M Multiple timesa month m Monthly ™ Lessthan Annually B Annually

« Survey questions were tailored to a respondent's familiarity
with a specific Guidance topic

Guidelines for Drainage Studies and Hydraulic Design, 2016
Post Construction Stormwater Program Guidance (PCSP)
Highway Floodplain Program (HFP)
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Other GDS

Critical Gaps Identified in Survey

Roundabout Drainage Design

Pipe / Culvert End Treatments

Vulnerability Assessments

Design-Build Guidance

Natural Stream Design

Drainage Easement Requirements

Resilience

Review of Redline Drainage/BSR/CSR Guidance

FERC Requirements

Dams within NCDOT ROW

Roadway below dams

Compensatory excavation (flood control)

Structures at lake / pond crossings

4B/4C Meeting Guidance

BSR / CSR Criteria

Temporary Drainage Design

Scour and Floating Debris

Emergency Facility Replacement Design

Bridge-sized Culvert Design

Changing Hydrology

2D Modeling Guidance

Coastal Design and Sea-level Rise

Hydroplaning Standards and Spread Criteria

|

TN

Figure 5. PCSP Updates Identified

Other PCSP -

Drainage design within contaminated soils

Design within Existing TMDLs

NEPA/Section 404 Merger Guidelines

Starmwater Manasement Plan (SMP)

Figure 7. HFP Updates Identified

Use of 2D Hydraulics Modeling

Use of “Pre-Preliminary” or “Preliminary” data (FOR
NCDOT ONLY)

Emergency Replacement of Flood-Damaged Structures

Impacts due to temporary structures, detours, etc.
Hazard Mitigation Grant Program (HMGP) “FEMA Buy-out”
Properties

Revisions Qualifying under Memoranda of Agreement
(MOA)

I

FEMA NFIP Compliance

0

W Disagree M Agree ™ Neutral

5 10
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w
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Critical Gaps Identified in Survey

« Hydroplaning

« Coastal Design

* Risk Analysis / Performance-Based Standards

« Qutlet Analysis Guidance and Downstream Impacts
* Pipe Liners

« Property Owners Obstructing Outlets that Impact NCDOT Right-of-
Way (ROW)

« 2D Modeling

« Climate Change

* Pipe End Treatments

« Fish / Aquatic Organism Passage

« Spread Criteria

« Lakes/ Dams / Impoundments

* Roundabout Drainage

* Nature-Based Design / Green Infrastructure / Low Impact Design
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Long Llst of Improvements

Hydroplaning
Coastal Design

Risk Analysis /
Performance-
Based Standards

Outlet Analysis Guidance
and Downstream Impacts

Pipe Liners

Property Owners
Obstructing Outlets that
Impact NCDOT Right-of-
Way (ROW)

2D Modeling
Climate Change
Pipe End Treatments

Fish / Aquatic Organism
Passage

Spread Criteria

Lakes / Dams /
Impoundments

Roundabout Drainage

Nature-Based Design /
Green Infrastructure / Low
Impact Design

Definition of Major
Structures

Drainage Summary Sheet
BMP Support Matrix
New MOA Guidance

Updates to Permit
Drawings

BSR / CSR Format
Revisions

Hydraulic Planning Report

Sample Scope of Work for
General Hydraulics
Projects

Use of Stochastic

Empirical Loading

and Dilution Model
(SELDM)

Pipe Selection Criteria
Scour Monitoring Update

Traffic Bearing Grates
(Steel vs Iron)

Appendices Tables

Conceptual Design Cost
Estimates

Floodplain Bench Modeling
Gage Relocation

Culvert Backfill

and more.......
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Prioritization

Prioritized improvements to next updated
based on:

* Importance indicated In survey results
* Project Delivery Network (PDN)

« HFP and HSP updates

* The Unit Head'’s preference

//////////////////////////////////////////////////////////////////////////////////////////////////////
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Implementing the SGUP
or “the light update”

* Created a SharePoint Site to collaborate
and track update tasks

Hydraulic Documents: Development and Maintenance
Private group Ra2

4+ New v 12 Sendto v <1 Promote 5% Page details E@ Analytics Published 2/25/2022 &

© Hydraulics Guidelines 2022 Sandbox

2021 Guidelines Sandbox Documents Published Chapters

Complete 2021 Guidelines Update Status List

& Like 1 comment 2 1011 Views

Comments

'\ | Add a comment. Type @ to mention someone
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2021 Guidelines Update ¥ P
. 4
: £ :
Attachm... ~ Name Hydro Project Manager Guidance to be Incorporated into Guidelines *~ Draft Guidance Status ‘
A —_— ' 4
] Soil Material ID Guidance - 15A NCAC 04B .0109 Andy McDaniel Yes (_Completed )
] £
1 Guidance for Completing 3D Series Hydraulic Summary Plan Sheets Brian Lipscomb Yes ': Completed :n '
i € |
: ] Hydraulic Predesign Meeting Guidance Brook Anderson Yes : ;
y
A
A
. . | | . - 4|
4 .M Review Hydraulic Management Review Integrated into Sandbox Guidelines Descriptions
: < |
A " v Yes ncludes explanation of the rule; resources for determining soil
4 conditions; general instructions for completing the workflow
. R r
v v Vas ncludes instructions for how to fill out the two summary sheets, proper 1
1 formats, sheet numbering, and submittal instructions. This guidance will ( (
be provided to/coordinated with Roadway ‘ 2
1 4
Remarks PDN v.2 Critical PEF Support Needed
1 " 7/6 - archived on IPD site and moved to Hydro Management review site L v
4
v
A
A
% - - -
- Hydro staff and HNTE have reviewed. The guidance is ready for
] Management review.
A e o Fren B e P IR T e e e y
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* Draft Chapte I'S
-
]
4 - 3
4 GuidanceSandbox W -
7 Name - Modified By Modified Status ’
@ Chapter4doo January 17 Published
r
T ' v - - y 4
: [= Chapter 4 draft final 2-1-22.docx foung February 3 Published ¢
1 |
m'—: C"aptsr S.doce Young January 21 Published
r
P
V
=
4
: m.‘ C"aptsr 2.dock Young January 28 Published te one minor 4
y omnment :
A
- publishing r
r
A
@ Chapter 17.docx Young January 3 Draft LMY - Reserved for 4
) future updates
4
4
. .
@+ Chapter 16.docx Young January 19 Published :
4 note the |
¢ proposed text changes E
/ will need to be
A
/ 4
/ 1
A 4
A
g
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Delete All Versions
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Status Published 8
Published 1.0 172172022 535 PM Leah Young 25 MB |
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A
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CSR_Guide.pdf
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il DSR_Guidepdf
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| Draft to Published |

Workflow for Updating Guideline Chapters and Content [in general) ,

2 https://ncconnect sharepoint. com/sites HydraulicsProductsDevMaint/GuidenceSandbox/Farms/Allltem

5.850X :

1. Whilz content updates are being made the chapter is marked =5 Draft

. -.""
B= Chapter 18.docx Draft 4

R -

2. Once all the content changsas have been made the status is changed to KCI Ready to ¥
Format. KCl will update the format, references, errata, agf..-

A o

. + 1
@- Chapter 18.docx Resdy for KCI to Format :

A

Lt
i

Cnce formatted KCI will change status to Ready for 5. Morgan Sign OFf . At this time
Stephen adjust the content as needed or provide KOl comments to change items. Once
Stephen has completed his review, KCIwill incorporate any changes or commients
rmaking sure they follow the correct formatting.

1)

E:" “Chapter 18.docx = : Ready for 5. Morgan Sign Off :

D e
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| Draft to Published

4. Once the changes from step 2 have been completed the status is set to Ready for Final

.

v e

Rewiew. At the time the content writers and Stephen can view the dooument one |ast
time.

A

BN S S G v S i e

&= :Chapter 18.docx 1= . Ready for Final review

L. Stephen then informs KCI that the Chapter ready to be published. 3tatus is s=t to SEM
Oks :

m- :Chapter 18.docx C SRM Oks 4

6. KClcreates 2 published version of the Chapter and the status is set to Published :

@ “Chapter 18.docx Published

7. KLl 3aves the Published content to the sandbox site hera
: 8. Once all the published chapters and content have been completed the filez will be .
: copied to the new Hydraulics Guidelines Connect pags for everyone to access.
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A
: Drainage Studies Guidelines 1
1 Guidance in the methods, procedures, policies, and criteria for .
1 Drainage Studies and Hydraulic Design. .
A
: A B Conn=ct NCDOT ® Resources B Hydraulics W Drzinage Studies Guidenes 4
y
: ;
f About the Guidelines Full Guidelines Download

Guidelines for Drainage Studies and Hydraulic Design provides guidance in the methods,
procedures, policies, and criteria that must be followed, and the information that is to be
developed during a drainage study and hydraulic design. It is not intended to be an al-inclusive
document on the practice of hydraulic engineering, and the designer must reference other
materials and use good judgment in its application to ensure that the design is complete and

North Carolina
Department of ’
Transportation

appropriate for the site. The Guidelines are intended to be dynamic & continually improved upon Guidelines for Drainage

: and updated to ensure alignment with the PDN. As such, the Hydraulics Unit encourages Studies and Hydraulic

y suggestions and comments from users to improve the Guidelines by submitting comments and Design 1
suggestions using CLEAR. ey aucs Urit .

Drainage Studies Guidelines Chapters

: Revision Summary 4
A N 2022 Guidelines — Major Changes
j Find a file 0 1 g
1 Handout -
A Mame Date Updated
y
1 Chapter - Chapter 00: Title page and Foreword (1) 2022 Guidelines - Detailed Revision Summary )
* Chapter : Chapter 01: Introduction (1}
p
4 Preconstruction Workshop Recording on
4 “ Chapter : Chapter 02: Legal Aspects (2)
A Update
y
* Chapter : Chapter 03: Preliminary Hydraulic Studies (3) Preconstruction Workshop Presentation
A
. on Update
P * Chapter : Chapter 04: Preliminary Roadway Plans (5) [
A
: Chapter : Chapter 05: Drainage Plans Development (2)
A . -
* Chapter - Chapter 06: Resilience (1) Guidelines Comments or
A - -
Innovation ideas?
A # Chapter : Chapter 07: Hydrology (1) .
A
Submit via the CLEAR Guidelines !
Chapter 08: Bridges (4) Comments or Innovation Ideas Form
p
Chapters-Bridges 2/22/2022
y SSR_Guids 272272022
2 . .
2 ESR_Cell_Placement_Guide 22212022 Questions/Issues with the
A idelines?
7 DSR_Guide 2212022 Guidelines?
/
A
A
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Major Objectives
> identifu e | I i)
. . b 1D £

7 updateguidancetoreflectthe state-of-the-
sractice

>addressanyneeded correctionsor
o . ¢ » |

» Develop a procedure to make the guidance a
“living document”

//////////////////////////////////////////////////////////////////////////////////////////////////////



ncdot.gov

-

-

“Living Document”

I
i P

PIIPITIPITITTITITTTTITITITITITTTITITITTITITITITITITITITTITIITITITITTITIITITITITITITITTITITITITTTITITITITITTTITITTITITIITTITITITIITITITITITITITITITITITTIITITITITITIITITITITTITITITITITITITTITITITITITITITITIIIII o

—

-

.

D A A S




ncdot.gov

GLUW
Guidance Library Update Workflow

NCDOT HYDRAULICS UNIT GUIDANCE LIBRARY UPDATE WORKFLOW

Hydraulics
Outside Hydraulics Unit Leadership and Express Updates Ad-Hoc Technical Advisory Committee (1 or more)
Steering Committee

Inputs

Hydraulics
Outside Hydraulics Unit Leadership and Express Updates Ad-Hoc Technical Advisory Committee (1 or more)
Steering Committee

Upatind Docuiments Sent to Steering Commites

Intemal NCDOT Staff B Privine Enginesring Fms
(FER) Assistance o Develop Contert
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Post Construction Assessments - Post Construction Assessments

& > Connect NCDOT » Post Construction Assessments

Post Construction Assessments

+ Asheboro By

Post Construction Assessments

A Connect NCDOT > Post Canstruction Assessments
+ Bridges 149 &1

Welcome to Project Assessments

review scheduled or completed assessment
Amap of all projects that il have a Post Construction Assessment ca

If you have any questions contact CLEAR@NCDOT.GOV

Input

This s the page for the Post Consiruction Asszssments and other Projd

IF I ASSIGN NUMBERS
TO EACH OF THESE THINGS,

THEN IT BECOMES DATA,
AND I CAN DO MATH ON IT!

THE SAME BASIC IDEA UNDERLIES
GODEL'S INCOMPLETENESS THEOREM
AND ALL BAD DATA SCIENCE.

CLEAR
Website

Guidance Update
Need Identified
though SME
Response to
Comment from
CLEAR Web

Platform

Guidance Update
Need Identified
thorough Post
Construction
Assessment

Hydraulics Connect Website
Guidelines Comments or

Innovation ideas?

Submit via the CLEAR Guidelines
Comments or Innovation ldeas Form

Questions/Issues with the
Guidelines?

Contact Hydraulics

Guidance Update
Need Identified
thorough Interrnal
Hydraulics
Performance
Review

PDN Quality |
Reviews

Machine Learning
to ID Common

Themes / Issues

from Other

Software Info

Tools/Templates

Policy/Resources Quality Mgmt. Training

Tools and Templates

Project Delivery Network {Customer Service Number 919-424-0479)
« Project Delivery Network (pdf) (NEW!)
» PDN v2.1 Redline Changes (pdf) (NEWI)
« PDN Interactive Network Diagram (NEW! CUSTOMIZABLE!N)
» Comment Form
» Transition Plan
» Consultant NC Learning Center Registration Job Aid

Project Management Guide (NEW!)

« PM Guide

» PM Activity Diagram

« PM Guide Video

» Comment Form

» Agenda and Meeting Minutes Template

» Executive Status Report Template

« Project Contact List Template

» Project Definition Document (PDD) Template

Sources of Input
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K
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A
A
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A
K
K
HydroConnect +¢
Commenter Name ™
Anne Gamber
4

Stephen Morgan

Ray Lovinggood

Ray Lovinggood

B SRl S

Ernest Hahn

Adam

A i

.

D

Questions / Issues

Commenter Em...

agamber@gfnet.com

smorgan@ncdot.gov

rlovinggood@ncdot.gov

rlovinggood@ncdot.gov

gjhahn@ncdot.gov

Anfreeman@ncdot.gov

Comments

| have a question about the "living" guidelines. If a PEF has a contract using the most current guidelines for their estimate and the
guidelines are updated after that with a new or more detailed procedure, will a supplemental contract be required or can the PEF
firm use the guidelines as posted when they did the estimate?

B
Is Chapter 5 in the new guidelines titled correctly?
Add spaces or underscores to chapter titles in new Hydraulic Guidelines. Also, do not use all upper case letters except in
abbreviations such as NCDOT, AASHTO, R/W, etc,
For example, see the page at: httpsi//connect.ncdot.gov/resources/hydro/Pages/DrainageStudiesGuidelines.aspx

kA
Add to the new Guidelines wording similar to that in the 1999 Guidelines regarding frequency of flooding. See page 18 of those
guidelines
If within 5% of the 200 or 500-year estimated discharge, list as 200-year +/- or 500-year +/-
If greater than 100-year flood but not within 5% of 200-year, list as 100-year +.
If greater than 5% of the 200-year but not within 5% of the 500-year, list as the 200-year +.

KA
Please consider renumbering pages within the new Guidelines according to printing conventions... namely, Chapters should begin
on odd-number pages. (the convention for page numbering puts an odd-numbered page on the front of a sheet and the following
even-numbered page on the back of that sheet... that is, when a book is opened, the even-numbered page is always on the left)
Also, if all Chapters begin on page one, consider using a chapter-page numbering system; for example, 2-1, 2-2, 2-3...

'EA

| am locking for in
manual describes

mation on installing pipe with camber. is there an NCDOT educational "how to" or best practices? Drainage
ow to calculate/ when to use, but does not show best field practice. Thanks

Submit

Created

February 23

February 24

March 7

March 13

March 29

April 12

Response

The PEF firm can use the guidelines as
posted when project was
assigned/contracted. As the quidelines
are updated, a dated version of the
guidelines will be archived on the

e
Chapter title on site has been changed
to match actual chapter title.

The chapter and support material
current configurations are tied to the
links with in the chapters, In order to
add spaces or underscores would
require every link in every chapter to

2

Added to tracker

BMR
For the individual chapters, the intent
was to make the document more web
friendly and not print friendly. In order
to follow the typical Printed

e
The Hydraulics Unit is not the Subject
Matter Experts on camber. The
Drainage Manual you referenced is
actually the Material and Tests
guidance on the materials selection,

M
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Guidelines Comments or Innovation Ideas :
y
-
ﬂ‘ » Connect NCDOT » Projects » %alue Management = CLEAR Program » Guidelines Comments or Innovation ldeas
4
b
5 "
¢ Name y
4
Email *
-
Phone *
*Name, Offi nail, Phone) - For Gatekeeper to get back in
case of needing additional information, Contact information
will not be shared.
r
Select the Discipline that manages this guidance v
4
Applicable Disciplines Select v /
4
Describe the suggested guideline improvement or comment 4
¥
: Describe the suggested
: guideline improvement or
g
comment You may also submit an attached markup of the guidelines 4
section, 4
V
. e
Location
Example: Chapter 3 section 3.3.2 or Chapter 4 reference y
document NCDOT Hydroplaning Assessment Tool 4
A
Y 1
A
: Attach Issue Reference Choaese Files | No file chosen
Document(s) :
A
Do you have an idea on what next steps the Department should take to implement this submission? A
Open next steps O :
1
Should this lesson require additional development and implementation - do you wish to be a part of this effort? .
1 1
1 Do you wish to be a part of Select hd 1
; this effort?
/ 4
A 1
/ 4
A
A
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CLEAR Lists |

4
b
1 1
1 Allltems  myview  Guideline Submissions ... Find an item 0
+ 1D Title MName:  Applicable Disciplines  Task Force Comments Gatekeeper Comments Describe the issue. problem, or obstacle you encountered Status Applicable Disciplines:Email
. . r
Lessons e Brian Radakovic - Is the
Hydraulics Unit alread Online Permit Drawings and Corridor Permit Drawing -Automate i
Leamed yd Y o i g ) . . R mjyork@ncdot.gov,
Ryan working on this endeavor? preliminary permit work through different design and avoidance TF-Respond ahmedanisl@ncdot gov:
222 . Hydraulics " minimization measures as we work towards permitting our projects.  fo ) c
Mahjoub ! What would be automated ) P ” g ourprer bmradakovic@ncdot. gov;
and how? This would be a great tool for 4B and 4C meetings and when Gatekeeper .
: 3 pajordani@ncdot.gov
possible. ¥
4
4
4
K
A
A
® new item .
Accepted  Accepted Guidelines  my visw ... Find an item fel 4
V
i : S P 4
b Title ID'  Describe the issue. problem, or obstacle you encountered Applicable Disciplines  Rating (0-5) Office:
q, Lessons . ) - ) . -
0 Learned 156  This is a test submission for the public Guidelines CLEAR form Hydraulics iy frir ¥ |0 Guidelines y
1 -
A A A A
P ::::f::: 158 Full Guidelines download needs a TOC to know where the info is you're looking for, and fo be able to jump to it without having to scroll through chapter after chapter. Hydraulics Trfrfrfr Y |0 Guidelines E
A
: Lessons E
E Leamned 159 4B guidance needs fo be updated to include posting of pSMP with 4B plans for agency reps. Hydraulics T fr i v |0 Guidelines 4
r
Lessons 180 Suggested clarification and background on storm drain pipe maximum capacity table. Formerly Appendix | item 6 have maximum capacity values which state for use on concrete pipes. inlet control, Hydraulics S drfrdr £ 10 Guidelines .
Learned standard depths.
1
) ) } ) ] ) ) ) " .
Lessons 161 Add |nf0lmat|9n on when pipes require rod and lug with sleeve .gasl.cet. .In some prewgus versions of standard specs.. all CSPs were required to have Rod & Lug w/ Slgeve Gaskets. Current specs say these Hydraulics fefrfr¥r 71 |0 Guidelines s
Learned are only required where called for on plans. It would be helpful if guidelines specified if all CSPs should have these (and be labeled) or only those greater than a certain slope.
1
1 1
’

PRt RS-
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Steering Committee

Inventory of
Documents and
Needed Updates

(Parking Lot)

Collaboration
with Qutside
Contributors
(ACEC, PENC,
Other PEF)

Gather Errata and
Recommendations
from CLEAR
website or emails

Review of
Guidance
Documents

Set Assignments
for Technical
Advisory Groups
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Steering Committee

 Members are SMEs from each internal
group (Operations, Design, Stormwater,
Floodplain)
— Supervisors and Engineer Il
— PEF (they help keep us on track)

« Currently meeting weekly

 Limit to one hour

///////////////////////////////////////////////////////////////////////////////////////////////////////////////////
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Guidance Update Tracking *

Unassigned items (1)

Improvemnent Identified

+

Roadway below Dams and Structu.

Priodity

Low

Imgrovement
SGUP

New (24)

Improvement Identified
Culvert Alignment / Cross Pipes a

Normal

Status

Mew

Improvermnent Source

Internal Ren

Date reported

2

Improvement Identified

Project Commitments Regarding ...

Normal

Status

MNew

Improvement Source

Internal Rer

Date reported

2/1/2022

Improvement Identified

+

Typical Section - Bridge Spread Cr...

Normal

Status

Mew

Improvermnent Source

Internal Revie

With Steering Committ...

Improvement Identified
Scour Related Improvements

Priarity
High
Seatus

With Steering Committze

Improvement Saurce

Consultant revi

Date reported

Improvement Identified
Owvertopping discharge frequencies

Prinrity
Normal
Status

With Stzering Committee

Date reported

/2022

Improvement Identified

Stream Relocation Guidelines (For...

Priority
High
Status

With Stzering Committee

Improvement
Internal Revi

Date reported
2022

+

Tracking Board

Assigned to TAG (1)

Improvement Identified
Guidance for estimating man-day

Piiority

~ Express
Status

Assigned to TAG
Ausignad To

Ryan Mullins - projact champion
TEA T

Internal reviey

Date reparted
4/172022

Development and Revi...

Improvement Identified
Acronym Section

Frioty
Moermal

Status
D

pment and Rer

Aesigned To
KLl

Improvemen
Intzrnal Revia
Date reported
2f/z02z

Improvement Identified

Adjacent Property Owners Obstru...

ty
2 Express

Status

Aasigned To
Jon Moare

Improvement S

SGUP

Date reported
1712022

Imprevement Identified

New Hydroplaning Tool

Friaity

Leadership Review (2)

Improvement Identified
Revizad - Pipe Material Selection

Friarity
7 Express

Status

Aszigned
Charles Smith

Improvement site

Improvement Saurce
Internal Revi

Date reported
/11,2022

Improvement Identified

DUE: Apr 8th - PCSP Update
Friarity
High

Status

Assigned To
Brian Lipscomb - project Ch;
AECOM is the supporting

ampion

Dte reported
f1/2022

a
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Improvement

Improvement ldentified

Guidance for estimating man-day...

Priority
" Express

Status
Assigned to TAG

Assigned To
Ryan Mullins - project champion
TEA ..

Improvement Source

Internal review

Date reported
4/1/2022
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1 r
= : .
||_—/I Improvement Details
r
4 r
/
[ Improvement Identified :
Guidance for estimating man-days for stormwater control measures :
4
= Assigned To g
Ryan Mullins - project champion
TEA?
: Andy McDaniel
j others in Hydro as needed E
4
1 1 & Priority
; Priority
7 Express ’
»7 Express
P & Status Status
Assigned to TAG
High Mew :
= Notes 1
4
Flermal TEA ? will design a spreadsheet to contain man-day design and other information from the Retrofit Program files. She will . . .
data mine the files to populate the spreadsheet with the goal of developing statistics on man-day estimates for designing With Steeri ng Committee
various types of stormwater controls. 4
4
A
y Altarnativalu cha maw roviawr Ch 7 af thae 2010 hridae ranart and craata a wehcita ar nthar moanc af Arovidine mora .
1 Low Assigned to TAG
See more
@ Improvement site !
Research 1
Enter value here 1
1
ES) Date reported ( Development and Review :) )
4/1/2022 4
1 -
K o o 4
— ]
: [=] Improvement Source Leaders hIP Review
4 y
1] Internal review 5
To be Published ;
[®=] Improvement logged by
4
4
Andy McDaniel: ahmcdaniel@ncdot.gov - ;
Puklished
1
. B Interest of Submitter :
p.
/A e
¢ Mo Change
y. 2
A 4
. 4
y.
g
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Technical Advisory Groups

(People who do the actual work)

Members
Assigned/
Recruited by
Steering
Committee

T T N T i i N S W

S S

AT

Drainage o
SME Additional

SMEs As

Post- Necessary

Construction
Stormwater Floodplain
SME SME

LTt

Peer Research for
Best Practices and
Approaches

L 0 T N S W W S N
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Technical Advisory Grou

Peer Research for
Best Practices and
Approaches

Internal NCDOT Staff & Private Engineering Firms
(PEF) Assistance to Develop Content

Revised

Documents Comments

Revised
Documents

Approval

Updates Finalized

Updated Documents Sent to Steering Committee
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Hydraulics Leadership

Unit Manager and Assistants

Updated Documents Sent to Steenng Committee

Approval

Updates Published
to Library Website
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Guidance
Update Need

|dentified

Steenng
Committee /

Hydraulic
Leadership Assigns
Staff for Update

EXpress

Intermal NCDOT

Staff to Develop
Content

Revised

Comme
Documents

= & Review Content e

Updates Finalized
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4
1
1 ] ]
A
)
A
: Guideline Issue Tracker * ’
Issue * Issue description Location Status Assigned to Date reported Associated files Corrected Document
4
A
f Add chapter to Page number using a chapter-page All Chapters @ /30,2022
numbering system; for
1 example, 2-1, 2-2, 2-3...
BSR/CSR Lat/long BSR and CSR templates BSR/CSR. Guides and In progress e Hahn, Emest )
: have coordinates as Cells .
§ Longitude and Latitude. &  Radakovic, Brian M
We typical list Latitude
first.
The flip in coordinates
happened during the
: 2016 update in the
Guidelines appendix
3/11/2022 EH has
updated the Cells
A
: Ch 03 formatting errors - 3.4 pg 6,7 the word @ Leah M. Young 41272022 1
"drainage is split
between the two pages
A
1 Ch 04 formatting errors - 4.2 pg 2 last item on Chapter 4 @ Leah M. Young 372022
Typical Sections: Missing
bullet point in front of
2 "Complete a
4 Hydroplaning
1 Assessment if required -
per section 4.3 below.”
1
E Ch 08 formatting errors - 8.8.2.3 Abutment Chapter 8 @ Leah M. Young 3/7/2022 ]
y Scour- missing
reference on page 23,
see attached image
) Ch 09 formatting errors - pg 11 first sentence, Chapter 9 @ Leah M. Young 3/25/2022
4 reference printing error
/
Ch 10 link errors Following Links point to @ /812022
y the old connect
A libraries.
A [ . S P
A
A
; -
A
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Publishing Cycle

* EXpress — as soon as its ready

» Quarterly — Minor updates or Major
updates that are ready (per chapter)

* Major updates on a two years cycle
(republish every chapter)

/////////////////////////////////////////////////////////////////////////////////////////////////////
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Keeping everyone up to date

Stay in the Flow

Keep up-to-date on the Hydraulics Unit
policies, procedures, innovations, updates,
adverisements, etc.... by signing up to
receive the Hydraulics Unit Newsletter. To
sign up, just complete the simple form

{@ Hydraulics Unit Announcement
Notifications.

NCDOT Hydraulics Unit Announcements and
Updates

Here you can sign up to be put on an email list to receive announcements/updates with regards to NCDOT
Hydraulics Unit. You can also use this to remove/update your existing contact information if you are already on
the email list.

Inquiry

1. Please choose the option that you wish to do.

(O I would like to be added to the email list

-

(7:' | would like to remove/update my existing contact information for the email list

Next

MNever give out your password. Report abuse

This content is created by the owner of the form. The data you submit will be sent to the form owner. Microsoft is not responsible for the
privacy or security practices of its customers, including those of this form owner. Never give out your password.

Powered by Microsoft Forms |

The owner of this form has not provided a privacy statement as to how they will use your response data. Do not provide personal or sensitive
information.

| Terms of use

Currently have over 340 signed up
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Keeping everyone

MName

4 Chapter : Chapter 00: Title page and Foreword (1)
Tille Page

4 Chapter : Chapter 01: Introduction (1)
Chapter1-Introduction

" Chapter : Chapter 02: Legal Aspects (2)
' Chapter : Chapter 03: Preliminary Hydraulic Studies (3)

* Chapter : Chapter 04: Preliminary Roadway Plans (G)

r Chapter 05: Drainage Plans Development (2)
Chapters-DrainagePlansDevelopment
ChecklistforDrainageStudyandHydraulicDesign

4 Chapter : Chapter 06: Resilience (1)
Chapleré-Resilience

4 Chapter : Chapter 07: Hydrology (1)
Chapter7-Hydrology

4 Chapter : Chapter 08: Bridges (4)

Chapter3-Bridges

B3R_Guide

B3SR_Cell_Placement_Guide
DSR_Guide

up to date

Date Updated

2222022

20222022

202202022

112022

202202022

202202022

202202022

20222022
20222022
20222022

T

D D D R v

TPIPIPITIPITIITITITTITTTITITITTITITITITITTTITITITIITITIITITIITIITI

»



R S S A e

B Bl et S

A i

.

D

ncdot.gov

Managing Everyth

Hydraulics Guidelines Continuous Improvement

Radakovic, Brian M
Hydraulics

SGUP Workflow SGUP Workflow Annotation File

Nn

EG Published Guidance
= Improvement Documents

E Archived Decisions before 2022
Archived Guideline/policy Decisions from before
2022 aka "How did we get here”

Current Agenda

20220422 Steering Com...

2 days ago

Guideline Issue Tracker

Issue

Add chapter to Pag...

BSR/CSR Lat/long

Issue descriptio

using a chapter-pa
numbering system;
example, 2-1, 2-2, .

BSR and CSR temp

have coordinates a

M
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Brian Radakovic, PE, CFM
Highway Floodplain Manager
| bmradakovic@ncdot.gov



mailto:bmradakovic@ncdot.gov

