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The Precursor: Hurricane Matthew (October 2016)
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The Precursor: Hurricane Matthew

Over 1,760 Incidents

Over 2000 Identified FEMA Sites
Over 700 ldentified FHWA Sites
Price tag of ~$200 million

B N G W W S i Gl Y

b Gl b

B o

e W

W S W g

<

~

Vol sl d e



f
A
A

A

S

Sarting with the end in mind: Financial Recovery

Damage Description:
Including Dimensions

Scope of Work

Pictures

Engineer’s Estimate
Environmental Permits
Hydraulic Recommendations
GPS Coordinates

Location Map

Timesheets

Equipment Logs

Material Receipts/Purchase
Orders

Contracts
Etc.

A

U.S. Department of Transportation
Federal Highway
Administration

S

S R

R

. W W W Y T L . ¢

S S W S e S i N N S

S Y .




N

RN

ncdot.gov

Sarting with the end in mind: Financial Recovery

I
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ASSIST

Application for Site Spq alocc o aaod

ASSIST

Date of Inspectio
Enter the date that the: Route Number *

Monday_ March 1 What is the Route Num ASS IST -
Type of Site Damagagas .
Name of Damage Select what best descril ASS'ST —
Provide your first and la Road Name * * i
What is the name of the roadway Headwalls —
Obridge Does the culvert have g X ASSIST —
Phone Number of box culvert Yes Signs and Guardrail * -
Provide your phone nui ISithe CE:JPUFESL?; ® Eipledf:lll\fert Type of Pipe Dam Are there any signs or guardrail damaged at this site?
SF;\;A or uilding or struct RGP reinforced cOYes ONo
Site Number Diameter of Pipe ' © CMP_corrugated (Jtjlites *
Provide a site number f Site Location * (measured in inches) HDPE_high_dens Are there any utilities that are damaged or affected at this site?
Provide an accurate loc 'Yes ’No

Pavement Damag

35°47'N 78°38'W

Division * Is there any pavement ¢ Damage Photo 1 *
What Division is the site ¢ Yes Provide an image of the overall damage to the site.
Length of Pipe *
(measured in feet) Roadbed Damage E r[j
C = piowssere - (Soil directly below the
con! S
— - ot scomtiosn
i ¢ Number of barrel: Provide a second image of the overall damage to the site.
[Jp=f = Den: Shoulder/Embanl}

alocs bt bocs doc oo H barrel
M WimAny are s A A (Soil other than roadbe E rD
>Yes :
Optional Photos *
— Notes Do you have more photos to upload?

Provide any important ¢ O Yes T No

_ Preliminary Estimate *

/////////////////),’,,,,’,,,’,,,/////////////),’,,,/V///////V///),’,’,,’,,’,,”,,,’,,”,”,”,’7’//7’/’/’11/”/.
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Deployment: Hurricane Florence (September 2018)

National Weather Service Raleigh, North Carolina
Preliminary Hurricane Florence Rainfall Totals

Data Source: Regional Observations(PNS)

Vs a7 6.54" 1 6.10. 48 1788 3017308,
S\ /] - ¥
¥ 8 40 B i oR e 77 ,_/C 470; bt .‘\

~26.87° 94/3'4 3437 #5509-.
v 600' ' -
L. “JOS' 8.10 /—" - 10 ‘2‘ 7.39 8 56"

) ﬁros* ”67_ “3 '544-1529 5 NE /a - o2k ‘
2°‘ 71" L 10.46" 10.82" 43 2¢° L

064> ‘-— us- 7 7{ %o= ' 12 99~ 15.43
A — oo
0"7 v 1- 313 18 616' : )1116.36 /\ 18.92"
25.18"

0.27-K1/38" (u- 9.18" 16.00"

2.ﬂ/ﬂ \ 15.17"
A W50y \

18.54™




PO T 0 G 0 W G . .

N

Deoh N

N DL U L U W

Don

DN D N U . N U P .

.

DN

DU AN SN

ncdot.gov

Deployment: Hurricane Florence (September 2018)

Over 2,500 Incidents

2,642 |dentified FEMA Route Sites
853 Identified FHWA Route Sites
Price tag of ~$250 million
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Deployment: Hurricane Florence (September 2018)
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Deployment: Hurricane Florence (September 2018)
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Deployment: Hurricane Florence (September 2018)

9/19/18
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Deployment: Hurricane Florence (September 2018)

9/21/18
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Deployment: Hurricane Florence (September 2018)

0/23/18
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Deployment: Hurricane Florence (September 2018)

0/25/18
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Deployment: Hurricane Florence (September 2018)

9/30/18
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Qutcomes

Number of Sites Preliminary Daes o Lynchburg Q M |} } BE

3,538 $134,663,529 EES

Last updace: o few seconds sgo Last updace: & few seconds ego Virginia Be

Kingsport

FEMA Estimates FHWA Estimates
$84,902,393 $49,574,136

Last update o few seconds ego
Federal Agency

FHWA 879 }

Greemale

Atherrs Columbia
Atlanta

Augusta '4
FEMA 2.7k —

Last update: & few seconds sgo

Type of Damage

roadway 2.7k bridge 144
Null 6

box culvert 4.

\ pipe culvert
666

building or
4

structure

®:

Lazt update & few seconds ego Last update s few reconds sgo Last update s few seconds ago
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Number of Sites

1,275

FEMA Estimates
$32,322,504

Last update 8 few seconds 8go
Federal Agency

FHW#

Type of Damage

Preliminary

$57,278,589

FHWA Estimates
$24,956,085

Last updete & few seconds ego

FEMA 977

Last upiste o few secords

I T T T T I T T T T T T T T T TTTTTTTITTTTITITTTITFITTTFFTTTT 7777

wiate & few SeCONES SO

Sites Per County
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Number of Sites

178

Last update: & few seconds 850

FEMA Estimates

$4,173,737

Last updete & feow seconds sgo

Federal Agency

Preliminary

$21,510,741

Last update: & few seconds ego

FHWA Estimates

$17,337,004

Last update: & few seconds ago

FEMA 108

FHWA 70

Last update & few seconds ago

Qutcomes

Type of Damage

Preliminary Estimates By Damage Type

roadway 162
bridge 2

pipe culvert 14 pipe culvent 15.6M

Last update & few seconds 830 Last update & few seconds ago
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Hurricane Florence Site Specific

Submitted By: gmtaylorl

Submitted Time:Sep 25, 2018, 4:03:51 PM
Date of Inspection: Sep 20, 2018

Name of Damage Inspector: D Monro

Phone Number of Damage Inspector: ||

Site Number: 15403.1065027

Division: 3

County: New Hanover

Type of Route: US

Route Number: 421

Road Name: Hwy 421

Site Configuration: FHWA

Site Location: Lat: 34.33086 Lon: -77.99958

i?.’r-

Wilmington

Esri, HERE, Garmin,...

Qutcomes

Type of Site Damaged: pipe culvert

Diameter of Pipe: 78

Length of Pipe: 210

Number of barrels: 1

Headwalls: No

Type of Pipe Damaged: CMP_corrugated metal pipe

Pavement Damage: Yes

Length of Pavement damaged: 600
Width of Pavement damaged: 56
Thickness of Pavement damaged: 12

Roadbed Damage: Yes

Length of Roadbed damaged: 700
Width of Roadbed damaged: 700
Depth of Roadbed damaged: 5

Shoulder/Embankment Damage: Yes

Length of Shoulder/Embankment damaged: 1,500
Width of Shoulder/Embankment damaged: 20
Depth of Shoulder/Embankment damaged: 20

Notes: Site 065-00-19 still has flow cannot fully assess at
base, washed out. Pipe to be determined.

Signs and Guardrail: Yes
Length of Guardrail Damaged: 1,500
Number of Signs Damaged: 0

Utilites: Yes
Affected Utilities
o fiber
e gas

Damage Photo 1

Preliminary Estimate: 15,000,000

Hydro Report: Yes
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Qutcomes

Damage Description:
Including Dimensions

Scope of Work

Pictures

Engineer’s Estimate
Environmental Permits
Hydraulic Recommendations
GPS Coordinates

Location Map

Timesheets

Equipment Logs

Material Receipts/Purchase
Orders

Contracts
Etc.

A

U.S. Department of Transportation
Federal Highway
Administration

19

S

S R

R

. W W W Y T L . ¢

S S W S e S i N N S

S Y .




ncdot.gov

Qutcomes

\/ « Damage Description:
Including Dimensions
\/ » Scope of Work

v ° Pictures
‘/  Engineer’s Estimate :a:—‘/
* Environmental Permits b
_ _ Survey123
* Hydraulic Recommendations Saroy

\/ * GPS Coordinates
v ° Location Map

* Timesheets

* Equipment Logs

» Material Receipts/Purchase
Orders

e Contracts
e EtcC.
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Usage (Hurricane Michael)
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$5,922,500

Last update: a few seconds ago Last update: a few seconds ago Kingsport -
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Last update: a few seconds ago

Type of Damage Preliminary Estimates by Division

Box Culvert 2

@ wm

@ 12 sa0k

Roadway 63

. Bridge 7

7 542.5k

Pipe Culvert 58 9 2.5M

Last update: a few seconds ago Last update: a few seconds ago

Esri, USGS | Esri, HERE, Garmin, FAD, NOAA, USGS....

Sites Per Division

Last update: a few seconds ago
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Usage (2019 February Rains)
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- 11 5M
Building or
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Roadway 118
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Usage (2019 June Rains)
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g : ! QU“\ Virginia Beach
1 Last update: 7 minutes ago Last update: 7 minutes ago o!? 0 9
1 reAsA e -
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Usage (Hurricane Dorian)

] Number of Sites Preliminary Estimates o Virginia Beach
| 321 $8,078,352 :fiif,ﬂff'@’*“
1 Last update: 8 minutes ago Last update: 8 minutes ago

é?_.g___

FEMA Estimates FHWA Estimates

'1 $1,828,652 | $6,234,425

Last update: 8 minutes ago Last update: 8 minutes ago
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Federal Agency

FHWA 213
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1 FEMA 104
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1 Type of Damage Preliminary Estimates by Division Sites Per Division
1 Stabilization 66 34M
4394k e
] Bridge 15 2278k ' 154M '
Building or \ .2 S
1 tructure 13
1 ipe Culvert 17

3 2M

®:4 B

Sign or Signal 161

Roadway 49

Last update: 8 minutes ago Last update: 8 minutes ago

Last update: 8 minutes ago
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?i Usage (2020 February 6 Rains)

i = Xington = |
1 Number of Sites - g
P Preliminary Estimates &
, :Z 8 6 $17,902,438.76 2 Richmend

! o Yinalg
1 & )

sl w

2 Lot it o oo o it Liiet gl o e 4 Pt 2 Qb
‘ b erha® o

‘ FEMA Estimates FHWA Estimates Kingsport
$13,689,687.76 $2,209,860

Last update: a few secon Last updste: a fo

2
i
Johnsomn £

T

eral Agency

Greenville

FEMA 103

Athisns - Columbia
FHWA 34 o
Atanta

Augusta

Last update: a few seconds sgo

1 Type of Damage Sites Per Division

Stabilization

51

@® nun o e mui 1 @ Nun 1
@ iz2n 72 @

115396c @ 10 4726 5 @ 10 30

Bridge 22

Sign or Signal 1

@ 11 s394k j @115

Pipe Culvert B4 @ 14 3705k

@20

2 7o ce

1 Roadway 97

Last updste: a fe Last update: a few seconds ago Last update: s few seconds ago
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4
; Number of Sites & e
€ = Preliminary Estimates \)“\z“ Lythgigla phEnend

] & )

1 8 0 $6l754:426 ate?” _wﬁa\

j Last update: & minute = Last updste: & minute sgo G o el Qo

FEMA Estimates FHWA Estimates
$1 ;1 84,500 $234'221 Knoxville
1 Last update: a rinute sgo Last updste: s minute sgo
Federal Agency
/ fioent
Greenville = - _E__,__ _(‘,__
Ai¥ars Columbla
IAtIanta
Augusta 4
|
Macon

: Type of Damage

A

‘ 13 796k

/ @125

Building or @152
Structure 1

. ® 13 79k

: @ 12 7228 o @ 1230

1 @330 h ®s::

Last update: & minute ago Last update: 5 Last update: a minute ago

A
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| Usage (2020 May 19 Rains)

/ Number of Sites

71 $4,231,500

Last update: a few seconds ago Last update: a few seconds ago

Lynchiburg “Richmond
Roanoks ji

1 FEMA Estimates FHWA Estimates

$2,134,500 $1,615,000

Morfolk

Kinasp -',-|'t'”' P
1 Last updare: a few seconds ago Last update: & few seconds ago o
Brreniicy
deral AQED sinaxlle L than _ Rocky Mourt
- L Ralzigh "
& DM O N o
1 FHWA ~ Ash nvill=
A Y --.C harlatt!
Fayetteville
o
Sresnvills
A Jacksonville
. a
Wilmington
n‘r‘.lhr;n.', lumbia
Atlanta T H W
FEMA 44 el HA \
N . Esri, HERE, Garmin, FAD, NOAA, USGS, EPA, NPS
Type of Damage Preliminary Estimates By Division Sites Per Division
@ 10 202 ®01s
1 Roadway 44 @11 2.m @112
@25 [ BFE
/ 13 835k
14 260k
A [ ERLL [ EF
]
Pipe Culvert 22 ® - 120k @®::2

y @ - 1075k [ R

Last updsre: & few seconds ago Last updeaze: a few seconds sgo Last update: & few secon
A
A
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)
g L
' Usage (2020 TS Zeta) |
b
|
[
[
y
[
I
| |
1 Number of Sites Preliminary r
J )
: 79 $2,768,850 ‘
r r
) st update: a fow seconds ago Last updste: & fow seconds ago shizie et a
FEMA Estimates FHWA Estimates S
= |
$1,772,500 $588,000 |
|
Last updlate: s few seconds ago. Last update: a few seconds ago 4G T s
"
Cougls % 4 ®g o T
Federal Agency noxville Lad @ @ =noir y
1 FHWA 13 Margantan
oo ¥
/ ¥
/ L
( |
j 1%
4 Shelby
J Charlotte
|
¥
[
Spartanburg Rockingliam
FEMA 41 = oo Sreanville | -
5 |
Last updste: a few seconds ago
b
- - - - = - - = = )
Type of Damage Preliminary Estimates By Division Sites Per Division ‘
MNull 1
j CoWide v
1 Roadway 32 Stabilization @1 00 !
=<$3,000) 11 I
(<$3.000) @ 111m
@ 12115
[
1 @ 13 130k ‘
y @ 13 a70.6k g
A |
@ 53215k 1
¥
) Pipe Culvert 29
Last updare: s faw second= ago Last updare: a few seconds ago Last updste: s few seconds ago 4
|
i
|
b
28 [
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i
4 .
~ Usage (2020 November 11 Rains)
4
4 Ty reremroTa
4 Number of Sites Preliminary
1,007 $29,596.891
=t update: a few seconds ago Last updste: & few seconds ago i
1 = ,IBII:l ol
p - - Kingsport
‘ FEMA Estimates FHWA Estimates ki o
§ Johnson C
$11,983,134 $3,400,320
4 Last update: & few seconds ago. Last updste: & few saconds ago
Federal Agency
A _—_— Alhens Solumbia
Augustan
v
( Last update: & few seconds ago
1
I - - - - - - «- = =
Type of Damage Preliminary Estimates By Division Sites Per Division
g
1 B 2 247k ®:
1
A CoWide @3 572 @ 3208
1 [ e @57
1
@ nun o @ nun s
2 Culvert 21 .11 o .11
] Bridga 71 @ 5om
Buildi
1 Sricad @ 0w
)
1 @ 13 335
@ 15 75
@z 11m
-
Last updare: s few seconds sgo Lazt update: s few seconds sgo La=r updste: s few seconds ago
A
‘ 29
A
1
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Number of Sites

FEMA Estimates

$23,759,010

Last update: 5 minute sgo.

classified Estimates

Usage (2021 Fred)

Preliminary Estimates

$35,359,878

Last update: a minuie sgo

FHWA Estimates

$4,899,516

Last updlate: & minute ago

$6,701,352

Federal Agency

FEMA 243

Type of Damage

Last update: & minute ago

FHWA 71

Unclazsified 127

Last update: a minute ago

Pipe Cuh

- 8 minute 8go

Kinasport

Johnson City

Morristown

Knoxville = Lencir

Margantan

Spartanburg

Greanville

Preliminary Estimates By Division Sites Per Division

11 4M

[ RERT Y

@ 14 213m

Lasr updare: & minute sgo.

Erookford

Salisbury

Charlotte

Lasr update: 8 minute ago
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Usage ,
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Norfolk 4
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.dl 7
3 o tl :
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4
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» ] fq \) 4
: ‘00'0‘ 000-.0'. .
4
Great 1l' enville @ 4
L ¢
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.
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Technology: User Interface

Field Personne
* Single trip to sites for data ‘ Showing1
« Map/Type of Damage led to work ~ ~ P Repon Y
planS | User must complete Yes
seperate hydro survey
» Standardization of data collection to initiate hydro repont
(CEIl and State Forces) - field 69

. , 5c0e185d313b44f8a721892c5b63d399.JPG
« Automation of data management ’

Management

» Real time analysis
» Reporting capability
* Eyes in the field

FEMA/FHWA

» Declarations made based on data

A |
. - A Esri, CGIAR, USGS | Esri, HERE, G
« Automatically creates the “List of T :

|dentified Damages”

e Consolidates collected data and
simplifies submissions

 Reduces RFI's




A

RN

Additional OQutcomes

* Tied to Financial System — SAP
» Automated WBS creation
» Automated WBS data transfer
» Automated site report creation

» Automate required documentation creation
* Preliminary Estimates extrapolation
* Engineer’s Estimates
* Fulfilled need for DD & SOW

 Future edits captured (actual repair
documentation)

» Part 667 of the TAMP
» Automated Hydraulic Report request
» Repair status reporting

» Acceptance by field personnel beyond
disasters 33

7
7

K

o i N

LN

/,//,////////f/////,)’,’,,v,’,’,,” ” ”/////////,////),’ ,” ,_f///,/////////),’,’,,’,’,‘,‘,,,,,’,,,",,”,’ PP P?



ncdot.gov

Questions

National Forest \!\U

V) 150" o Virginia Beach

ORI L T R G e S AN

i | o
¢ L d i &8 i 47 "y,

zl) %\
1
» 2 L
, Knoxville B ale b= ,:J \
% b
@ ¥ N
A TN P A A
A % _Ashagille Pl \
PR SEar Flos A )
% rlg‘\\e L~ - ".U i Por |'\l(c1 'j
“ oy iy r~ Pomi} ;
{ - ~4) SOSN N, H ourld
'ﬁ_rf-"f-!‘.:_'-‘ T \: ﬂ[/ ‘} \ Squ,l; _J'
nooga ; < (‘ ; Lw" - —.._p__.____'__‘_; ,.n.
“ - A\
Wy TN
Greenville
Chattahoochee ~ 2
National Forest
_Athens c‘Columbla
Atanta
o]
- Augusta
QO
\
W®
‘b\
‘-3\
)
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NORTH CAROLINA
Department of Transportation

Charles Smith, PE
NCDOT Hydraulics Unit

February 7, 2023
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Slcreg@

Agenda:

e  What is BridgeWatch?

e Alerts: Gauge-Based

e Alerts: Radar-Based Rainfall
e Alerts: SLOSH Storm Surge
* Reporting:

* Field Actions:

%og T ¥ CpIBLUPEl WL
o

sﬂ“g :

N ) o

\z‘l‘ﬂ p@a‘a
“ : - St

% Onthe Squar_eo & o

B A oo

ﬁ',; Tarboro Q Tarboro Seafood

& St River
e Tar
-'Hefiiéﬁe Par
Ly A% 8 w 4 s . 1
o ] % Princeville Volunte
: E)
di\a.\wb 0 ‘ 2 E
g - Princeville, cuges St *
i3 g i Princeville
= i Elementary School
| pasen St
Store .
Macedonia
= : = Baptist Church He
ey Mike's Subs: ! : ;: . L] qeasley o “é:
SN aiatter S 2
, %
art Supercenter - @
\Y \ O pauiing St

=

Tru Vegas Event Center @

(USGS Alert) (Magenta

Alert - Warning) Structure
Overtopping 32_PVL_FG_02
(Edgecombe County)@ US-64
& Tar River Lat/long: 35.




What is BridgeWatch?

Environmental
Monitoring

?J

B e T

Monitoring
Location

Bridges, Approaches &
Culverts = 15709

Counties = 100

Stream Gauges

Ferry Ramps = 13
Weather Radar

Landslides = 21

NWS Alerts

Total Active in BW = 7441
Total in BW, Active & Inactive
= 15843

Levels/Thresholds
Monitored

Water Elevation
> Bridge Deck

Inches of Rainfall
> 50yr Storm
Over Watershed

Storm Surge 10%
Chance of
Exceeding Bridge
Low Chord

Alert Measured Response

Texts Post-Storm
Inspection
Emails
Road Closure
GIS Map

Web Application

Excel Report

e i S R

R Fp _ffy’.‘/‘"ﬁ. o
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Alerts: Gauge-Based
580 Gauged Structures

297 USGS Gauges

255 NC and NOAA Gauges

GAUGE ALERT, 2FT FREEBOARD, (WATCH - ORANGE) IS ISSUED WHEN ON-SITE
WATER SURFACE ELEVATION GAUGE INDICATES WATER IS 2 FEET FROM BRIDGE
LOW CHORD OR 2 FEET FROM EDGE OF PAVEMENT AT A CULVERT

GAUGE ALERT, LOW CHORD, (WARNING - RED), IS ISSUED WHEN ON-SITE GAUGE ALERT, OVERTOPPING, (WARNING - MAGENTA), IS ISSUED WHEN ON-

WATER SURFACE ELEVATION GAUGE INDICATES WATER IS TOUCHING THE SITE WATER SURFACE ELEVATION GAUGE INDICATES WATER IS OVERTOPPING
BRIDGE LOW CHORD. LOW CHORD ALERTS ARE NOT ISSUED FOR CULVERTS THE BRIDGE OR THE ROADWAY OVER A CULVERT

o

-

T

e
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Alerts: Gauge-Based (Bridge)

- Structie

Faoarg

A152 Mobloys Bridge Rd | | " X 3 Ra N i . HORTH CAROLINA - ﬂ

-". By Structures == R I -

B 7ao010 @,

Dirainags Basin

B uscs Gages

& 02084160

GENERAL [ POA FILES ) TICKETS FORMS

B Quick Filter Thresholds | Measurement | | Measurement Time |

02084160(3) CHICOD CR AT SR1760 NEAR SIMPS . Freehoard 02708/2027 2:45:00 PM EST

CHICOD CR-AT SRT760 NEAR SIMPS . Low Chord E 2/08/2021 2:45:00 P EST

CHICOD CR AT SR 760 NEAR SIMPS Overtopplng : g 02/08/2021 24500 PM EST
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Alerts: Gauge-Based (Culvert) ._

e a

94 Tartan Rd

- a..‘.mn.-'

Ba Structures

SALLL STy = T

K —
i Drainage Basin - ®©
j
;.
i
1 4
]
] s i # - e - i sogle | Terms of Lgme
| DATASOURCES | DEVICES FILES | POA FILES | SPONSORS | ALERTS NEARBY STRUCT/H Th res h (o] | d S >

P,

THRESHOLDS ‘ MEASUREMENTS =~ GRAPH

B m E  quickFilter Davice Typs: NCEM Gage -~ e /7~ 1 9

NCEM Gage Active Freeboard 07/12/2022 1:00:04 PM EDT Active 9.43 1.85

Five Mile Branch @ SR 1792 (Kahn Dr, Lumberton)

Five Mile Branch @ SR 1792 (Kahn Dr, Lumberton) NCEM Gage Active Overtopping 07/12/2022 1:00:04 PM EDT Active 11.43 1.85

R,

~ 30620(2) Meadow Branch @ SR 1792 (Kahn Dr, Lumberton) NCEM Gage Active Freeboard 07/12/2022 1:00:04 PM EDT Active 8.43 1.47

NCEM Gage Overlopping 07/12/2022 1:00:04 PM EDT Active 10.43 1.47

Meadow Branch @ SR 1792 (Kahn Dr, Lumberton)




E

AI e rtS : G au g e_ Based [External] BridgeWatch - Device Alert

NCBridgeWatc cdot.bridgewatch.us

. N
To # Smith, Cha 111 AM
Example of Gauge Alert Email . ;
If there are problems with how this message is displayed, click here to view it in a web browser.
an d eXt CAUTION: External email. Do not click links or open attachments unless you verify. Send all suspicious email as an attachment to Report
Spam.

Gauge malfunctions and the possibility of system miscalibration are sources of error that make field verification of Bridgewatch
alerts a necessary part of using the system. Do not rely solely on alerts for critical decision making.

g (Device AIert) (Orange AIert = Low Chord bridges: 730431 (In Pitt County) ;
Watch) Freeboard Br 730431 _Red_Alert - Warning
(Pitt County)@ SR1591 & S”iﬁﬁﬁuiw?zgi’:l
PARKER CREEK Lat/long: County: Pitt County
- Road: SR1591
35-644r'77-346 Time: 11:35 PM Stream: PARKER CREEK
Lat/Long: 35.644,-77.346
Gage: 30119

Time: 2023-01-26 02:55:00 EST
Event Value: 11.02
Threshold Exceeded: 11.01

Thursday, January 26, 2023

(. (Device Alert) (Red Alert ocour Citcal(tem 113):8 1
- Warnin Low Chord Br Substructure Condition (60): &
9)

Channel Condition (61): 8

730431 (Pitt County)@
SR1591 & PARKER CREEK Lat/
long: 35.644,-77.346 Time: 210 AM  Watchist

Other NCDOT and NCEM flood warning tools such as FIMAN-T, BridgeWatch AGOL and Excel Dashboards can be viewed or linked
to on the Hydraulics Flood Warning Tools SharePoint (link below):
NCDOT - Hydraulics & EM Flood Warning Tools - Home (sharepoint.com)

Rt \\'_.\\W
~
T

O




ncdot.gov

Alerts: Radar-Based Rainfall e — ST
7405 Active Structures with Rainfall Thresholds ‘ |

Rainfall Alert Based
on NEXRAD or QPF
(Watch-Yellow)

RAINFALL ALERT IS ISSUED WHEN WEATHER RADAR INDICATES INCHES OF
RAINFALL EXCEEDING A 50-YEAR STORM (FOR BRIDGES AND CULVERTS) OR
200-YEAR STORM (FOR COUNTY GEOGRAPHIC AREAS) ARE

PREDICTED. ALERTS INDICATE FAVORABLE CONDITIONS FOR FLOODING - NOT | DEVICES | FILES POA FILES SPONSE
THAT FLOODING IS IMMINENT OR OCCURING. A WEATHER RADAR SNAPSHOT

OF THE RAIN EVENT IS AVAILABLE ON THE BRIDGEWATCH APP.

Alert Triggers:

33% of Structure Drainage Area Receives Inches of Rainfall Greater Than 50-year Threshold

10sq mi of County Geographic Area Receives Inches of Rainfall Greater than 200-year Threshold ,
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Alerts: Radar-Based Rainfall
Example of NEXRAD Alert Email and Texts

[External] BridgeWatch - NEXRAD Alert

N
[ ]

To * Smith, Charles R

MCBridgeWatch@ncdot.bridgewatch.us

If there are problems with how this message is displayed, click here to view it in a web browser,

Wed 9/21/2022 12:50 AM

R O @

Spam.

CAUTION: External email. Do not click links or open attachments unless you verify. Send all suspicious email as an attachment to Report

BridgeWatch rainfall alerts are provisional and indicate a potential for flooding at structure. Field verification of BridgeWatch

alerts are a necessary part of using the system. Do not rely solely on alerts for critical decision making.

50 yr bridges: 370035 (In Graham County)

Alert - Watch
MEXRAD 50 yr 3-hr (KMRX)
Structure: 370035
County: Graham County
Road: SR125%
Stream: SAWYER CREEK
Lat/Long: 35.393,-83.721
Time: 2022-05-21 04:38:00 EDT
Event Value: 4.05 inches (3 hours)
Threshold Exceeded: 3.85 inches (3 hours)
Scour Critical {Item 113): U
Drift: G
Substructure Condition (60): 6
Channel Condition (61): 7

e

Wednesday, September 21, 2022

(NEXRAD Alert) (Yellow
Alert - Watch) Rainfall 200
yr NEXRAD 2-hr (KMRX) Co
860000 (Swain County)@ &
Lat/long: 35.487,-83.493

(NEXRAD Alert) (Yellow Alert -
Watch) Rainfall 50 yr NEXRAD
3-hr (KMRX) Br 370091
(Graham County)@ SR1236 &
SAWYER CREEK Lat/

(NEXRAD Alert) (Yellow Alert -
Watch) Rainfall 50 yr NEXRAD
3-hr (KMRX) Br 370035
(Graham County)@ SR1259 &
SAWYER CREEK Lat/

(NEXRAD Alert) (Yellow Alert -
Watch) Rainfall 50 yr NEXRAD
3-hr (KMRX) Br 370037
(Graham County)@ SR1236 &
SOUTH FORK SAWYER

(NEXRAD Alert) (Yellow Alert -
Watch) Rainfall 50 yr NEXRAD
3-hr (KMRX) Br 370089
(Graham County)@ SR1241 &
TUSKEEGEE CREEK L

12:28 AM

12:50 AM

1:01 AM

s

o g

P

S
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Alerts: SLOSH Storm Surge (and future ADCIRC)

~200 Structures with SLOSH Thresholds
270 Structures with future ADCIRC Thresholds

biad AT R S W

L

PR T,

SLOSH ALERT IS ISSUED WHEN HURRICANE STORM SURGE HAS A 10% CHANCE
OF EXCEEDING BRIDGE LOW CHORD ELEVATIONS. SLOSH ALERTS INDICATE

1 FAVORABLE CONDITIONS FOR FLOODING - NOT THAT FLOODING IS IMMINENT
1 OR OCCURING.

Alert Trigger:
National Hurricane Center issues an Advisory with a Storm Surge Elevation that has a 10%

Chance of Exceedance. This advertised Storm Surge Elevation is greater than the Low
Chord Threshold set for the Bridge.

10

ada - e -




Alerts: SLOSH Storm Surge (and future ADCIRC) "
Example of SLOSH Alert Email and Text ;

[External] BridgeWatch - Hurricane Advisory

NCBridgeWatch@ncdot.bridgewatch.us n

N
[ ]

If there are problems with how this message is displayed, click here to view it in a web browser.

To * Smith, Charles R Fri 9/30/2022 12:10 PM

Friday, September 30, 2022

CAUTION: External email. Do not click links or open attachments unless you verify. Send all suspicious email as an attachment to

Report Spam. e .
. (Device Alert) (Orange
:rijgexa:c: S:_Or:iH alerts are provisiorrlalfand_ inci::ate atpotegtl'al f;::lr f:oodlinlg at strlucr::ju;j. Fi?:j vleiriiﬁc_a_tion ofk_ - Al er't = Watch) Freeboa rd B r
ridgeWatch alerts are a necessary part of using the system. Do not rely solely on ale r critical decision making. "
Blue Alert - Watch 680065 (Pamlico County)@

lan Advisory 32 SR1304 & STREAM Lat/long:

Storm Surge elevation without wave height has 10% chance of reaching structure low chord for 090056 .
34.974,-76.786 Time: 20

Visit BridgeWatch website, SLOSH data source for details. 11:39 AM
Blue Alert - Watch i
lan Advisory 31A ¢
Storm Surge elevation without wave height has 10% chance of reaching structure low chord for 090056 N H . Ad . B |
Visit BridgeWatch website, SLOSH data source for details. b g ( darricane Vi Sory) ( ue
<a href="https://ncdot.bridgewatch.us/main/main-app.html#/hurricane-advisory /> Al ert - Wa‘tc h) S‘torm S u rg e
@10pct Prob, lan, 32. Please b
check BridgeWatch or Email
Alert for list OB
e |
A 11 !
¢

o
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Re po rtl n g : e BridgeW(a; h Alert Dashboard B = i
| View Alerts and Alert History Actve o ,

.
Active Watchlist Alerts ' 2 ) % w" F

Knoxville

¥
o
{ BridgeWatch Web Application:
3 g p p " No active alerts at this time.
" ¥
] Columbia
1 . .
lexts & Emails: , P
1 Active Watchlist  Active SLOSH ity SO FAM 4 AS : : = = i olina ... Powsred by Ex 4
| Active Alerts  Archived Alerts
H . | SLOSH Storm r
ridgeWatc ashboar
.
Export Data (button on right side): G
‘ ‘ Elevation Alerts
o
o r
board cHecks the BridgeWatch Lz i
ry hour for new dat
. d W t h . f d h t Questions or comments? Contact Alan
g ( . p ) : > 5 . o Gnesapeake
(5 Middiesboro™ ) ansta Seutn il Emporia i i
- 237 Kingsport === == .
o Roanckdg—— — -
i K S5 e
: v, > Jehnson Cry = A
L BridgeWatch Alert Dashboard e L ] s
4 Division level structure alerts for all strom events and Route level generated at 2/28/22 15:27 Y W F 4
\ . ol 2
3 o ReportStart:  2020-08-03 Report End: 2021-11-12 <“°§‘““e % @%”
5 @ 4
f - T S Syl igsonForde
Gatlinburg Rugma
‘ [e— e Al fonar Rt | ey [ Brttie Blaiten [ =k
] i "
] e B
1 e | ace | 6976 | imacwe | 8786 | Pnehdlst . F
Gaffney 5“@ DE? L
Overtopping |  Low Chord 500-Year 200 Year S sl
57 47 3 8 klairfvl\l! o N+
“ Greenville
[Eracussion Route ] e B 5oty sereca/ i Simpsonville }-
8 I 18 | 0 I 1 I R S 4
o (&} Hartsyile
: T Yo e
4 = i reenioo s Florence
. w Elberion®- & @ > =
i 9 & T Columbia o
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Field Actions and TIMS / DriveNC Integration:

Inspections and Road Closures

Storm event Alert List is Emailed to NCDOT Bridge Inspection Chief, who compiles a prioritized list of inspections based on alert
level and scour potential.

State Highway Patrol, Local Authorities, or NCDOT may close roadways based on verified alerts.

Official Road Closure Status is found on DriveNC.gov

raveler Information Management System DRIVENC  LOG OFF

Administration ~ Add Incident Live Feeds Search Incidents Alerts~ Notifications~ TIMS Manuals~ What's New?

Live Feeds

SHP IMAP Waycare BridgeWatch

Last Updated: 1/26/2023 2:11:49 PM Division: All- County: All- Road Type: All~
Show | 10 v|entries Search:
Wi
Id + Division ¥ County ¥ Road Name % River ¢eatethewel ¥ Time Caused
B 872284975 2 Pitt County SR1591 PARKER CREEK Low Chord 1/25/2023 9:55:00 PM

Devices Gage Id: 773001744

Structure Id: 73043

Gage Agency: NCEM Gage

Latitude: 35644336

Longitude: -77.345623
Showing 1to 1 of 1 records Previous| 1 |Next
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NORTH CAROLINA
Department of Transportation

Traffic Systems Operations:
Traffic Operations for Hurricanes

Kelly Wells, PE

Traveler Information Engineer

February 7, 2023




Traffic Operations for Hurricanes

e 24x7x365

e Detect, verify, clear, inform
of incidents

* Incoming data from
e Law Enforcement
e Traffic Cameras

* Google + Other Traffic
Maps

e Coordination with Divisions,
LE, Towing, Fire, etc. to clear

e Inform
* Dynamic Message Signs

Traffic Cameras
DriveNC.gov and 511
Google, Apple, Waze, ...

DOT, EM and SHP
Management

A | ..

| "

N2 ) 3 S = 5
e FmEE = =7 e,
o oy = e

= - 3

—_— - o

- V

Dynamic Message Sign 2



Traffic Operations for Hurricanes

Pre-Sorm; Evacuation

Traffic Operations Focus on Key Routes: 1-40, US 70, US 64, US 74 & 1-95

* Immediate Tow
* Incident Management Assistance

Patrol (IMAP)
e Signal Timing




Traffic Operations for Hurricanes

Pre-Sorm: Evacuation  ANTERSTATE }

e Possible I-40 Evacuation Strategies
e Hard Shoulder Running
e Closing Interchanges

- ¥

. Watch Warning 3 . Watch Warning . Warning
Tornado: Severe T-Storm: S . Flash Flood: 7
oL, ~ N

L

e Lengthen Merges

£ T e

1 wleih'
e |-40 Reversal: almost never




Pre-Sorm: Evacuation

e Current speeds visible on Drive NC.gov
* Watching key routes and reporting congestion to management

DriveNC.gov
Traffic Map Incidents Snow & Ice

Wake County, North Carolina
Choose Map Pins
e All Types
Planned Road Work
Other Incidents
€  AuRoads

s Future Events Hidden

% Ongoing Events
€  wBizaoNC [

€  2020-08-01 Hurricane Isaias [}

View Data Layers
e Cameras

@ congestion
e Rest Areas

e Snow & Ice

Last update - a few seconds ago

Hartsville

> Bing Darlington

Q, Wake County. North Carol..

NORTH CAROLINA REMAINS UNDER A SAFER AT HOME ORDER

Traffic Operations for Hurricanes

0 e

Legend  Settings
2] Login

View Entire State

lligator
Buver

Fivar

Parmiice.

Pamlica Sound

Laks

[ Eex?

) Sheal

4 Rives
Ednding

Hatteras

0

© 2020 TarmTom & 2020 HERE. ©.20:




Traffic Operations for Hurricanes

Pre-Sorm>>> Post Sorm

Tornado: 2" W29 ¢eyere T-Storm: ‘?f_ﬁh qu-[n—'?g Flash Flood:

Warning

Chariotte REECA SRRt
‘o) o J‘ )' A

WA
0N

.

Columbia

Charleston

O

© weather.com




Traffic Operations for Hurricanes

Post Storm: DriveNC Event Toggle

6 o

Legend Settings

® DriveNC.gov Q, City. county. zip.

Traffic Map Incidents Share 2] Login

e : 2021 Fred Severe Weather View Entire State
== Map Filters

o FRED IMPACTS WESTERN NORTH CAROLINA
Tropical Depression Fred has impacted some roads in western North Carolina.

Toggle on “2021 Fred Severe Weather” to see roads affected by the storm.

@ Lzl s imte: Drivers should slow down. be alert for changing traffic conditions and leave exira time to reach their destination.

© MAP PINS Latest Fred Info from NC Emergency Management
Latest Fred Info from National Weather Service
Planned Road Wark

Wilkesborp.d P

Other Incidents Clintan Jefterson City — -
Newiand
= 5 = Weather Event |
Powell T / -
Upcaring Incidents Feid Gide oRage " iy (511} ) .‘ Famiogt 0,
. I i \
Knoxville Tennessee Traffic = Qy - [ 2 i
All Roads Harriman a8 T S [ i) | o
[ ] v X Weather Event Lengir Taylorsville ! Histkiville 1 .
! Ahocksvi
Kingston © Farragut Sevierville Weather Event [ =] o Garmeved [ Thomasville
L10a) 1 S Pisgeh Natiinal Forest = "
® DATA LAYERS Lenoir City | Weather Event Sawrmills Lexington#
N~ Weather Event ! L
Maryville vy saihe " Morganton o 1
Ca— Loudon Y Gatlinbuig k O! (o 3 Krur_g:)_ﬁ__ - Hi P ‘ Cotton Grove
Bine E i Mirion —1 L J
ney L] ! Weatselt Event N Newtan i Salisgufy
Congestion Great Smioky Moun Weather Event P | iy —r— A II‘ U
ates o o : ﬂ;!hﬂh_\ e ‘l' Maaresvile
A ) v v i Hill
Open Emergency Shelters o Madisonville crerci = ~ We_a_.(Ser Event () Gold Hi
O! E y Kannapbilis Uk
Rest Areas Athens. W h_e_fE._ 8: . Weather Event - M:.‘
Cherokee eather Event - 1 &
Mational Foress Z i O! Butherf o Sicid
Rutherforat =
° Creoan ! : a8 N o e
Last update - & minute ago - Cullowhes 8"3 <= 7T Weather Event - ~ ! =
Weather Event Weather Event ‘.bl'- ! 5 ¢ = A—
LTI g Charlotte. |
s oy . 2 5 F Weather Event % pariotie
” Mantahala National Forest Op*, - =] e ] - - MintiHill
Cleveland Benton ' =% Weather Event v ]
. i Springs Weather Event %% o Weather Event o Matthews
South Cleveland Muiphy ! Hightard # Goose Creek
v Gafiney
Hayesvill Weathes Event : o 10 s i
b Bing ? 5 York
; Greer u




Traffic Operations for Hurricanes

Post Sorm: TIMS Dashboard for Management Reporting

NCDOT Current DriveNC/TIMS Incidents Dashboard Event: 2/4/20 Rein Evert

ivisit Route Type 1
Select/unselect a division 1 ; 3 1 7 3 3
1o filter. e

Division 1 300

Primary Closures | Total Closures Total

Tyncourg

Division 2

Count

Dl Baane
Natianal Farest

Division 3

Division 4 .

imtersese NG Raute Secondary Read
Division 6

Division 7

Incident Type
Division 8

Division 9

Division 10

Count

Division 11

Division 12

Division 13 0

hatianoochée
ational Forest

Division 14

Other

Counties Road Condition Athens oGl
Select/unselect s county to

ilter. 300

Alamance

200

aunt

Alexander

o
o
ez Charieston >

Warner Robins -

Esri, USGS | Esri, HERE, Garmin, FAO, NOAA, USGS, EPA,

The DriveNC/TIMS Incidents data contains the general losation of and details about incidents that affect or will affect travel
on roads ined by the North Carolina Department of Transportation

Severity This data is updated every 5 minutes.

Closures: Total incidents where Condition = Road Closed, Road Closed with Detour, or Road Impassable
Brimary Closures: Total incidents where Condition =Road Closed, Road Closed with Detour, or Road Impassable AND Route Type is

Interstate, US Route, or NCRoute

- This product is provided by NCDOT. Contact gishelp@ncdot.gov for assistance:

Oueniew ||




Traffic Operations for Hurricanes

From Bridgewatch >> Traveling Public

 New source of flooding info in 2021

e STOC verifies info from Bridgewatch

e STOC creates TIMS incident > DriveNC
e TIMS feeds info to other sources...

Live Feeds

SHP IMAP Waycare BridgeWatch

Last Updated: 9/30/2022 3:04:32 PM Division: All~ County: All~ Road Type: All~
Show 10 | entries Search:
% Division % County § Road Name § River % Water Level ©® % Time Caused
© B 815233537 3 Brunswick County Structure Overtopping 2‘50”2022 R
(+] B 815233538 3 Brunswick County NC179 BUS CALABASH RIVER Low Chord 9/30/2022 1:15:09 PM

Showing 1 to 2 of 2 records Previous | 1 | Next 9




Traffic Operations for Hurricanes

Public Traveler Info Tools

511)
TRAVEL

INFO
CALL 511

6

Legend  Settings
B] Login
2021 Fred Severe Weather View Entire State

3= Map Filters

o FRED IMPACTS WESTERN NORTH CAROLINA| ~
Tropical Depression Fred has impacted some roads in wester North Carolina.

VN Toggle on “2021 Fred Severe Weather” to see roads affected by the storm.

@ 2021 Frea Severe Weather

Drivers should slow down, be alert for changing traffic conditions and leave extra time to reach their destination.
© MAP PINS. Latest Fred Info from NC Emergency Management U s e d FO r
Latest. from National Weather Service —_——
, ' \ * Hurricanes
©  Upcoming Incicents sirfeld Gl OskRiage " iy (&0 % : Farmingtog 0.
> : P e W * Snowstorms

©  amed Fond Work

©  Otrerincicents WinstarssfEi—

Weather Event
o

A Weather Event Rovite o
Weather Event ) oy = (1)« Thomaswille

® DATA LAYERS Weather Event - P Lexifgtop: o

> 2 W AN . * Rockslides
©  comeston .. kae

e - T S . Crashes

o1

e B Ny - v e Work Zones

Weather Event

Q restaes

Creosr

Biy,
Vst e cp,

Sy By L * Special Events

ather Event % Westher Event
&
Weather Event

o Morism- o cene
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Traffic Operations for Hurricanes

Post Slorm: Routing Room @ JFHQ / STOC

e Stood up for only major events
* Provides routing for emergency responders into affected
area: National Guard, grocery and ATM re-suppliers, etc.

11
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