High Water Mark Training

Initiative to Record Flood Elevations
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High Water Mark (HWM) Training

e Benefits of high water marks
e Setting and documenting marks

* High water mark field kits
e NC HWM photo submittal phone application
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Locating Marks

* The need for speed — marks can be highly perishable
* Rain can quickly degrade/destroy marks

* Important to locateand flag ASAP aftera flood
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Benefits of a High Water Mark (HWM)

Are the best resource to document a flood event
HWM information can be used in a variety of mitigation
and planning efforts

Calibrate models
Supports FIMAN (Flood Inundation Mapping Alert
Network) and FRIS (Flood Risk Information System)

Public safety
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Benefits of a High Water Mark (HWM)
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Tum around don ’t drown. ;

= For more /nformat/on go [0 '\ /

= ReadyNC org NC

Photo Credit. FEMA
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Benefits of a ngh Water Mark (HWI\/I)

 Barricades are there for your safety.

* Turn around, don’t drown.

*

"%+ Vehicles can be swept off the roadway in 6 inches
of water.

* |If you see a barricade, find another route. Do not'go
around it
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Flood Risk
Information
System (FRIS)
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File Edit View Favorites Tools Help

<5 |0 webmail.nccrimecontrol.... 2 | National Hurricane Center [ Google
=3 SRR O i avi”

© Click the map to view information.

2342 New Hill-olive Chapel Rd, New Hill, NC
Google Street View

Map Location

Flood Zone:

Flood Source:

Base Flood Elevation:
County:

Political Area:

CID:

Panel:

Map Number:

Panel Effective Date:
Latitude:

Longitude:

Littie Beaver Creek

25781t W
Wake

Wake County
370368

0710
3720071000L
02/02/07
35.69042
-78.93987




Flood Inundation Mapping Alert Network
(FIMAN)
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Home Screen / Current Severity
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High Water Marks

Locate marks
* Flag the marks with durable markers

 Document the flagged marks
e An elevation will need to be determined for the marks later

for them to be useful.

Photo credit: United States Geological Survey (U§ GS)-
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Types of Marks

e Mud lines

e Seed Lines

* Debris lines on the ground

* Debris snags in branches
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Mud Lines
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Seed Lines

WK 72PoF Meto! Flie
Lat- 3%, 2! g
Lowg -~ 87‘ e = 01 ¢

Distauce Above  Groand s LY
29 2% St

Pkives 559 560 Numsey, KY
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Debris lines on the ground
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Debris snags in branches
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You Found a HWM
Now What?
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Flagging a HWM

* Use a durable marker to note water surface
— Nail/cap
— HWM washer
— Surveyor'’s tape
— Paint mark

— Woodenstake

* IMPORTANT - make sure you get permission of

property owners before flagging marks!
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Basic HWM Field Kit

Nails

High Water Mark (HWM) plastic washers

Paint crayon/ spray paint

Surveying flagging tape - high vis.
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Marking Examples

HIGH-WaT

- ‘
HOOD oFf L1010
V.5 GOLOGICAL sy

SURvEY
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Didicer 545. 56

Chiseled square on sidewalk

05/12/2010

Painted Line on Boat Ramp
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Some Tips

* Always look a little higher

— Make sureyou are not:
— Marking a lower, secondary

peak which is common

& Do b

Mark set on this treenot
advantageous, also try toget them representative of water surface

— Setting multiple marks can be

on both sides of the channel Look for areas off the main channel,

— A HWWM should represent the water wherewaterwould likely be pooled and
not piling up due to swift current.

surface in relatively still water

Photo courtesy of Arizona Geologic Hazards Center
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If some time has elapsed between flood and a HWM search, look for
them in sheltered areas. Note for a mark in a structure, transfer the
mark height outside with a leveling device — that way if the owner

cleans the structure the mark height is preserved.

I —
Photos credit: USGS
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Be Careful at Boat Ramps

T — 2
,__.. '?‘_

Mmmﬁ_ g )

Debrls Lme

1 ,np
( /1 cradite

North Carolina Emergency Management
DEPARTMENT OF PUBLIC SAFETY NORTH CAROLINA




Marks can be Highly Perishable

Still a few just get up and walk
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HWM Documentation

* Type of mark - e.g. mud line, seed line

* Location of mark - lat/long

 Type of flagging used e.g. nail through bottle cap
» Qualityof the mark

* Miscellaneous important notes

— Landowner contact info
— Logistics/safety information

. Not F loca it ckatch ic holnil

* Date stamped digital photo of mark
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High Water Mark (HWM) Photo Application

ncem-gis.maps.arcgis.com/apps/GeoForm/index.html?appid=e4b0124896264c37aa7e235de3d89809

High Water Mark Location

Please Mark the location of the building or object that exhibits a high water mark from fiooding. Search for your location by using the buttons provided
below, or use the zoom and pan tools to move the map to your exact location. Attach a photo to help surveyors locate the mark.

1. Enter Information

Name of Collector

Photo Type

High Water Mark

Notes (<150 char)

& Attach a photo of the high water mark

Select File

2. Select Location

Specify the location for this entry by clicking/tapping the map or by using one of the following options.

Search Lat/Lon



http://ncem-gis.maps.arcgis.com/apps/GeoForm/index.html?appid=e4b0124896264c37aa7e235de3d89809
http://ncem-gis.maps.arcgis.com/apps/GeoForm/index.html?appid=e4b0124896264c37aa7e235de3d89809
http://ncem-gis.maps.arcgis.com/apps/GeoForm/index.html?appid=e4b0124896264c37aa7e235de3d89809

HWM Web Viewer

| NXC

DEPARTMENT OF PUBLIC SAFETY

High Waster Mk

North Carolina Emergency Management

%
%
3
(o)
o)
%“
7

9

NORTH CAROLINA



HWM Photo

| NAC

North Carolina Emergency Management
DEPARTMENT OF PUBLIC SAFETY NORTH CAROLINA




High Water Mark (HWM) Photo Application

http://ncem-gis.maps.arcgis.com/apps/GeoForm/index.html?appid=e4b0124896264c37aa7e235de3d89809

Or

WWW.arcgis.com

Search for “NCEM, High Water Marks”

To view HWM submissions: http://arcg.is/10vrKm
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http://ncem-gis.maps.arcgis.com/apps/GeoForm/index.html?appid=e4b0124896264c37aa7e235de3d89809
http://ncem-gis.maps.arcgis.com/apps/GeoForm/index.html?appid=e4b0124896264c37aa7e235de3d89809
http://ncem-gis.maps.arcgis.com/apps/GeoForm/index.html?appid=e4b0124896264c37aa7e235de3d89809
http://www.arcgis.com/
http://arcg.is/10vrKm

Best Practices

e Safety first
— Think ahead
— Visualize the flood
— Be aware of hazards
* QObtain permission (private property)

Be aware of local effects (pile up)

Bushes can get bent down during a flood and bend back up after the
flood, creating a false high water surface

Safety First
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HWM Examples

N i i b S b, e

| NXC

N %
S
& )

& D

R

North Carolina Emergency Management o) NT‘,\

Rustedt
DEPARTMENT OF PUBLIC SAFETY NORTH CAROLINA




HWM Examples
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HWM Examples
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HWM Examples
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HWM Examples
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Jacksonville Gage
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HWM
Collection-
Julia’s Impacts
in Windsor










Windsor - Sept 2016

Windsor Flooding
9/22/16 - Morning "
This House is -

~ FIMAN Bargimncationiapeing - S T
e =

Surrounded

B < T XWVraw '
K ﬁ&} ,,,“Tk. by Flooding

Drag to simulate flood severity
53 2

é 7 a 9 10 1

2 8
Cashie River In Windsor at S King St Q Report <
Last updated: A% 7 2038 ab 120 PM  Gage datum: -0 8% vies  Site I WININY h
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Hurricane Matthew-Flood Origin
Assessment
Princeville




Comparing LiDAR based flood mapping to
surveyed edge of water
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FIMAN Library Comparison to HWM-
Greenville
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Kinston

3 Hurricane MATTHEW Imagery  © Abou




Kinston

a Hurricane MATTHEW Imagery © Aboust & Downkad « 38 Contact

Flood Inundation Mapping - =
A and Alert Network ABOUT US A

VIEw: Gage NexFiM SearchGages  Gages Summary gend  Bullding Llegend Weather Radar  Hurricane

i map
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ReadyNC Application

f

ReadyNC

Home  Planand Prepare  Stay Informed  Recover and Rebulld  Get Involy

Get ReadyNC to go B ivicn (e 25 Vg

Tha ReadyNC mobiks app 15 an all-ni-ons ool to halp ¢ % gt ready for everything from trafhc jams o humcanes and e

storms. The app gves mformation on real-time Yalic and weather condlons rver levels, evacuabons and power oulages

1t works both for iPhone #nd Android phones. Download il today! For peoapla Iving m or visiting Noeth Caroling, this is an all-in-
one FREE tool for emergency preparedness.

. u Currant weather conditions

. ‘ Real-tims traffic condtons whera you are. by roule or region B Locat Woather
Road Condations

. VWhere 10 roport nearby power oulanes
. T Power Outages
. m] Dpan shallors near you (incudng ones which accept pots) m Open Shalters
' P X Evacuations
° Counties baing evacusted

. g How 10 prepare for and be safe duning typical hazards ihat inpact NC

Cy plan and ka

. If'l How lo create an emernpe

. m Real-ime stream and nver floodng nformation

GoDaBRO

. ﬂ Who 10 call for halp when disasiers stika

Crestad by the N C. Departiment of Public Satety and Nortnh Carolina Emergency Management

ol () D)
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10:43 AM

Rgad}ﬁc.org

¥ Local Weather

/. Road Conditions

® Power Outages

il Open Shelters

@ Evacuations

# NC Hazards

¥ Emergency Plan / Kit

#3 Flood Gauges

7 Disaster Assistance




Where to Document High Water Marks
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Access to Restricted Areas

Provide the NCSS office with
a list of names that will be
participating in marking and

. = X3 LA A g TR
documenting HWMs - = $® 9
North C i c Turn Around... Don’t Drown!* S | 2

Or aro Ina mergency * Barricades are there for your safety. V=7 4 2
* Turn around, dc:n‘t drow:. lll‘ _f‘

Management WI” prOVIde %+ Vehicles can be swept off the roadway in 6 inches
. . MRS of water.
the information to the local | [ w» .l

« If you see a barricade, find another route: Do not'go
officials

— Safety First
— ReadyNC.org

i
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High Water Mark Video

* https://www.youtube.com/watch?v=BFHOVrQj7gE

High Water Mark
Training

3
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https://www.youtube.com/watch?v=BFHOVrQj7gE

Flood Inundation Mapping Alert Network
(FIMAN)
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Home Screen / Current Severity
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Weather Radar Loop
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Search by Type, Owner, Etc
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Search by Name, Keyword
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Search Using Your Location

Flood inundation Mapping R
- FI M A N and Alert Network ABOUTUS  MAP WELCOME DAVID

VIEW. Gage NexFIM Searc 1 o Summary Legend  Bublding Legend Weather

Gages Near Me (%)

:

Search Radius el

¥ | o EETAE RS °
5 25 45 5 85

Search radius = 45 miles

v” T
p——t Results 22 Gages within 45 miles. {
1l \ +
[}
| .-‘...,,..Daw. nuar Golthboro .
\
\ g e'm..n River at Kirston Y
[‘ 5 Sote e( ontentrea Croek at Hookerton 'y —
| P )
W e | " : iy s 3 :
Moty Sprmgs | / - 5l n e ; _ iy Q Tar River at Greanville A
R Y rd " L L e - \ A
beperdef — e | ‘ L = 2 h \ g 0‘.... Rivew at Tartoro A
< A X N\~ N L1500 Heghwvie - .
rquey Vagin 0 / ) J J TG B SN _ (B Roanche River at Wiliasmtor o
~ | ~ \ LB 5 X \ ol
' f . o .A
=t | ) ) . - gy Tor River 4t Us 301 Rypss st Rocky o o 5

— Mount

?ﬁ-‘uw wity

’ - ek, = J
2 j
\ 2
.
. A
[ AL “. \\
‘ Showing 96 Gage 3 ’
- m Click on a stream gage to view more information.
: ” + = A 5

North Carolina Emergency Management
DEPARTMENT OF PUBLIC SAFETY NORTH CAROLINA



Gage View - Dashboard Concept

Tar River at Greenville

e Three Tabs

— Current: Provides most recent inundation extent
— Scenario: Planning tool for visualization and impact
— Forecast: Shows timeline using NWS forecast data

* Info Widgets
— Interactive for rainfall, stage, flow, forecast, impacts
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Current Inundation Level and Map

Flood Inundation Mapping ‘s
- FI MAN and Alert Network ABOUT US v WELCOME DAVID
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Gage Stage Charts + Forecast

Flood Inundation Mappin :
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Real Time Flood Impacts

Flood Inundation Mapping | i ;
- Fl MA and Alert Network 1 ABOUT US ' WELCOME DAVID KEY

VIEW: Gage NexFIM | SexchGageas Choosm Rver » Scenaros  Budiding Damages  Bulldinglegend  HotSpots  Report Legond Woeather Radar

Neuse River near Goldsboro Buildings in Inundation Extent
Current Elevation: 65 Ft

Total Residential Commercial Public
Current Flood Depth = Count | Est. Damag._. Count | Est. Damag.. Count Est.Damag.. | Count Est Damag.

Sub Structure 18 $16,000 156 $14,000 2 42 000 0 $0 A
-1t 2 £5,000 2 $5,000 o] $0 1] $0
1-21ft 1 £75,000 o] 30 1 £75,000 1] $0
2-3ft 2 $24.000 1 $15,000 1 %9000 1] $0
3-41t 0 %0 o] 30 0 $0 1] $0
4-51t 0 %0 o] 30 o] $0 1] $0

=5ft 0 %0 0] %0 0 $0 1] $0
TOTAL 23 $120,000 19 $34,000 4 $86,000 L] $0 -

*Additonal buildings may be impacted outside of the inundation extent.
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Real Time Email Alerts

] T 4 & A 5 NCFIMAN ALERT: Neuse River at Smithfield { 02087570) is now rep. 7 @ - 0O X
MESSAGE DEVELOPER Bluetooth ADOBE PDF
x ‘ ": e reate an appo ) v * Mark Unread -,11')/ ” ‘k/\l
@ A\
v, et e M7 C Move to Ridere... [+ B B Categorize - ( e | -
Q.- Delete Reply Reply Forward __ v R Move Translate Zoom
All a- rests 3 task w v £ A . [P Follow Up~ .

Delete Respond Quick Steps e Move Tags s Editing Zoom ~

Follow Up
et 2 flag to ren
follow-up on this tem latet

NC FIMAN ALERT: Neuse River at Smithfield { 02087570) is now reporting Ming

| Davd Ke

The stream gage: Neuse River ar Smithfield ( 02087570) 1s now reporting Minor Flooding The current stream
elevation 1s 113 4 ft NAVDSE), with a flood stage of 15.08. The current trend 1s Constant

Go to NC FIMAN to view more mnformation about this alent

If you have any questions, please contact David Herlong at David Herlong@ncdps gov

Thank you for using NC FIMAN!

FIMAN Alerts N ALEXT Fie 2 Kser ot Santyve (034L v : : D .

| NAC
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Flood Scenario Mode

Flood Inundation Mapping
“m Fl MAN and Alert Network ABOUT US WELCOME DAVID

VIEW: Gage NexFIM ages GagesSummary | legend Buldinglegend  Weather Radar
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Tar River at Greenville @
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Coastal Libraries

Flood Inundation Mappin
/N FlM AN 2 gt PPINg ABOUTUS  MAP  WELCOME DAVID

VIEW: Gage NexFIM l Search Gages  Gages Summary I Legend Buildinglegend Weather Radar
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Drag to simulate flood severity

Elevation ==
{NAVD 88) 3 5 6 7

Neuse R. at Oriental Town Pier
Last updated: Feb 10, 2016 at 1225 PM Gage datum: -4.6ft navoss  Site ID: ORLN7

794 buildings
Elevation: 0.42 ft
$6,011,000

NAVD 88

Stream Elevation Damages |




FIMAN Sylva Area
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Ryan Creek
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Current rz .

Ryan Creek Below Us 220, Greensboro Q
Last updated: Ap 24, 2018 & 745AM  Gage datune 7580 navties  Ste DX 02004775
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Cartoogechaye Creek near Franklin
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High Water Mark Initiative

High Water Mark Initiative

¥ FEMA
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Certified Floodplain Surveyor (CFS)
Program

* https://www.ncsurveyors.com/education/cfs program

Certified Floodplain Surveyor (CFS) Program

This cortification prograen educates surveyors on the foms and processes assoclated with floodplain

properties and the submital of Bevation Certficates. To become CFS certified, Borrsed surveyors mumt

sucoenslully compiete the three-day (URCAUON semunar and scam. PDM'S e awarded Tor the semiseal

howeser 0 PDH CoSt 15 given lor the exam. The spechic topics covered in the cournse ane Natioonal Fooed

Insurance Program (NFIPL, FIRM Maps, NHP Regulations aoc

vanon Ceriicates, Letters of Map Cocrection

and Letters of Map Correction Prox ing There are cutrently over 200 CFS Certthed Sorveyurs in the state o

thiy cemfication has becose more poplusr with recent Noodplainferm crunges, NCSS offers aeually for

surveyors seeking to add this cerphication to thew recume.

CFS Contacts

| NAC

DEPARTMENT OF PUBLIC SAFETY

NC WP Coordinater
Dan Brubako

Can ubaRer BN ps S0V

NCENP Program Manager

Hon

Tonda S

helton@ncem ong

Flood Risk Information System

Stacey B

£acwy, Dotstet gy ey

GIS and LIDAR Data
Hope Morgan

hope morgan@modin R

CFS Resources

Letter of Map Change
Steve Garnot

teve g et @ ncdy

NFIP Enpoeering
Qan Srubaker

dan trubskrr@nutips gov

NFIPF Outreach & Training
Randy Munat

andy. MuntEncps gov

NFIP Planners

Miton Carpenter [egymont regron
IO N e prenter Bncaps i
Terry Fosx (Western region|

1y foes@n

FENA National Flood insurance Program (NFIP)

FEMA Map Helg
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https://www.ncsurveyors.com/education/cfs_program

Questions?

Gary Thompson, PLS
NC Geodetic Survey
4105 Reedy Creek Road
Raleigh, NC 27607

Main office: 919-733-3836
Direct line: 919-948-7844

gary.thompson@ncdps.gov

DPS

North Carolina Emergency Management

DEPARTMENT OF PUBLIC SAFETY



