CONTENT

Borough EOP
fice Discounts
erence Announcements 7
ydrologic Conditions .... 7
endar of Events

; aMcSwain
Vice President ‘
- Charlotte-Mecklenburg
. Stormwater Services
ndrew Jolat.
cret
AMR Consults, LLC
' Chris Crompton
| Treasur

,@nty Orange Watersheds

evin Stewart
Past President
| Denver Urban Drainage & FCD

eorge Wilkins
UG Representative
Pacific REMS, Inc.

Directors At-Large
Steve Fitzgerald

Harris County FCD

Ben Pratt
Susquehanna River Basin
Commission

Jean Vieux
Vieux, Inc.

AMBASSADOR™

|

WEATHER-READY NATION

May 2015

Manasquan Borough Redesigns Emergency Operations Plan Utilizing
USGS Real-Time Tide Gage and USGS WaterAlert

The local Office of Emergency Management in Manasquan, NJ has
recently implemented an automated high-water response system that was
the culmination of several years of planning, equipment upgrades and
collaboration with strategic partners including the US Geological Survey
New Jersey Water Science Center (USGS NJWSC), the New Jersey
Department of Law and Public Safety, the National Weather Service (NWS)
forecast office in Mount Holly, NJ, the Davidson Laboratory at Stevens
Institute, as well as local emergency responders.

Tide Gage:

In the wake of Hurricane Sandy, local emergency management officials
in Manasquan have been working to identify and correct problems that
adversely impacted the emergency response in order to be better prepared
for the next storm. After conducting several meetings with the National
Weather Service, Rutgers University, New Jersey Sea Grant, as well as
State and County Emergency Management officials, one of the major issues

identified was the lack of real-time tide and storm surge information in
the days and hours leading up to the storm.

The closest tide gage was USGS 01407770 Shark River at Belmar which
at the time was capable of recording water levels up to 6.0° NAVD88. During
the afternoon prior to Sandy’s landfall, the gage maxed out four hours
before high tide, rendering the gage useless at that point. The next closest
tide gage was NOAA'’s National Ocean Service (NOS) 8531680 Sandy
Hook NJ tidal station, nearly 25 miles to the north. When the tide gage at
Sandy Hook failed prior to Hurricane Sandy making landfall, weather
forecasters and emergency management officials were forced to rely on a
NOAA tide station which was located over 50 miles away in Atlantic City.
This tide gage also happened to be south of the eye of the storm and as
such was showing surge values approximately 3 feet lower than what was
occurring in Monmouth County. This led to a serious lack of real-time surge
data in the hours leading up to Sandy’s landfall.

In order to be better prepared for the next major coastal storm, the
Borough of Manasquan partnered with the USGS NJWSC, the New Jersey
Department of Law and Public Safety, the NWS Advance Hydrologic
Prediction Service (AHPS), Stevens Institute, and the Monmouth County
Engineering Department to install a new tidal station in Manasquan and
integrate the data into the USGS National Water Information System Web
Interface (NWISWeb), the NWS Advanced Hydrologic Prediction Service
(AHPS) and Stevens’ Davidson Laboratory Storm Surge Warning Systems.
The gage was installed in July of 2013 and is operated and maintained by
the USGS NJWSC, in cooperation with the New Jersey Department of Law
and Public Safety. The gage provides real-time tidal and storm surge
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monitoring data for Emergency Management and
National Weather Service Forecasters resulting in
improved tidal forecasts and refined evacuation
zones for residents.

The gage also is part of the USGS WaterAlert
system, providing both text and email alerts to
emergency officials and residents when tide
heights exceed pre-determined thresholds. Real-
time tide and weather information including wind
speed and direction, air and water temperature,
barometric pressure, humidity and precipitation,
are available to the public via the USGS
NWISWeb Interface.

Web-based coastal flood inundation mapping:

Another critical area identified by local
emergency management in the wake of Hurricane
Sandy was the need for accurate flood inundation
mapping. In 2007, the Army Corps of Engineers
released a Hurricane Evacuation Study that
included flood inundation maps based upon the
latest Sea, Lake and Overland Surges from
Hurricanes (SLOSH) computer modeling for
Category 1 to Category 4 hurricanes. In 2010, the
Borough had this mapping digitized and layered
into a user-friendly Google Earth based map
available to the public via the internet.

The problem was a lack of inundation mapping
for levels below a Category 1 hurricane,
specifically, the minor, moderate and major

coastal flood levels established by the National
Weather Service which are commonly referred to
in their Coastal Flood Warning statements.
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View of web-based coastal flood inundation maps
developed for Manasquan, NJ

The Borough was able to have Dewberry
Associates, a regional Engineering Firm already
conducting post-Sandy FEMA work in
Manasquan, create these maps at no cost to the
Borough utilizing the Light Detection and Ranging
(LIDAR) survey elevation data for the NJ coastline
that was available for free via Rutgers. The -
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coastal flood inundation maps are specific to
Manasquan, and show color-coded flood
elevations in1-foot contours for coastal flood levels
ranging from Minor Coastal Flooding through
Category 4 Hurricane storm surges. These maps
are utilized by local emergency management
officials and are available to the public via the
Borough’s website.

Crisis Strikes:

Approximately 90% of the housing stock in the
vicinity of the beachfront in Manasquan was
significantly damaged or destroyed during
Hurricane Sandy. This spurred a multi-year
rebuilding effort that is still taking place today, and
heavy trucks transporting material and equipment
are now commonplace.

One of the three main access bridges to
the Manasquan beachfront is a wooden cable-
lift bascule bridge spanning the Glimmer
Glass that was originally erected in 1939. This
narrow historic bridge was not built to today’s
engineering standards and as such has a 3-ton
weight limit, little more than the weight of a full-
size SUV. This bridge serves the flood-prone
south side of the beachfront and is the only
means of access for residents and businesses
west of 4" Avenue during any type of coastal
flooding event.

The Glimmer Glass Bridge in Manasquan, NJ

On August 7th, 2014, an overweight truck
crossed the fragile bridge causing significant
damage to sections of the bridge deck. This
forced the immediate closure of the bridge, and
the need for a major repair contract that would
require the closure of this coastal evacuation
route for up to a year until the repairs could be
completed.

The area served by the bridge is the lowest
area in terms of elevation in the Borough. The
crown of the roadway in this area is actually below

Glimmer Glass Bridge Closure in Manasquan, NJ

Monthly spring high tide levels, and an analysis
of data from the USGS tide gage demonstrated
that the roads in this area were submerged during
292 high tide cycles over the last year alone and
experience tidal flooding on average over 10 hours
per week.

Without the bridge for access, when tides are
of sufficient height, many areas become stranded
and emergency responders are required to use
high-water response vehicles for access, causing
a delay in their response times. The loss of the
bridge presented a serious public safety concern
as residents would not be afforded timely
emergency response due to the roads being
submerged by tidal waters several times per
month.

Recognizing that the only access route for
residents and businesses during flood conditions
was lost, a State of Emergency was declared on
August 22, 2014, empowering the local Office of
Emergency Management to modify existing
warning & evacuation protocols and devise a
plan for emergency access into affected areas
during times of high tide. -




Putting It All Together:

Although the Borough had successfully
responded with high-water teams in the past, it
was always called upon during a storm event, or
after emergency responders were dispatched to a
call and discovered that they could not make it into
an area. The goal was to automate this
dispatching process and reduce response times
into flooded areas.

gh-water vehicle used to fight fire during Hurricane

Irene

The local Office of Emergency Management
(OEM ) realized that they had all the tools they
needed to implement an innovative program for
emergency response into areas inaccessible due
to flood waters. These tools included two high-
water response vehicles, trained water-rescue
personnel available 24/7, a USGS tide gage, the
USGS WaterAlert warning system, and
identification of flood-prone areas with recently
completed inundation mapping.

It was now a matter of pooling all these
resources together into a seamless plan that
provided an uninterrupted emergency response to

areas that become flooded and inaccessible during

coastal flood events.

The Borough’s OEM identified each stage of
the process:

 Identify areas subject to coastal flooding and
water levels that would trigger a high water
response

Provide a means of alerting emergency
dispatchers that flooding was occurring. This
must be automated, accurate and reliable.

Provide a simple way for emergency
dispatchers to know if an address was in a
flooded area. This must be simple, fast and
part of the dispatchers established routine.

Provide a plan that encompassed the entire
town and addressed flood levels from the
minor coastal flood level up to a full-scale
evacuation.

Flood Inundation Tiers:

A tiered response was developed in order to
correlate geographic areas to water levels and
trigger a high water response into those areas
when appropriate.

Three tiers were developed with the following
trigger heights:

e Tier 1 -4.0' NAVD88
(NWS moderate coastal flooding)

e Tier 2-5.0' NAVD88
(NWS major coastal flooding)

e Tier 3—6.0' NAVD88
(NWS major coastal flooding)

An area was included in each respective tier if
the crown of the roadway was below the trigger
height for each tier, or if access into that area would
require traversing roads below the trigger elevation.
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Flood Tiers for high-water response

USGS WaterAlert:

In order to know when areas were experiencing
flooding, OEM officials utilized the USGS
WaterAlert notification system. This is a reliable
system with built-in redundancy that had been
tested by OEM officials since installation of the
USGS tide gage in 2013.

Several modes of receiving the USGS
WaterAlerts were considered, however, the most
reliable, cost effective and easiest to implement
would be text alerts through a standard cell phone.

The Borough acquired a new Android Smartphone_.




from Verizon Communications with a text
messaging plan only. On the phone an application
called FireAlert was downloaded from the Google-
play store which had the ability to provide
customized visual and audible warnings based
upon text messages received.

Since USGS WaterAlert only checks water
levels once every hour, a built in factor of safety
was added to the trigger elevation for each tier.
For example, the USGS WaterAlert will check
water levels every hour on the half hour. If water
levels are just below trigger height when the gage
reports, no alert will be given, and a WaterAlert will
not report until an hour later. The water will be
rising during this timeframe and may exceed an
established tier up to 59 minutes before an alert
would be issued. As such, after careful
calibration, all trigger heights include a 0.5’ safety
buffer to account for these situations.

USGS WaterAlert Received USGS WaterAlert Received USGS WaterAlert Received
5.15 ft Gage height, 2015-03-05
20:30:00 Watson Cr at Glimmer

Glass Bridge at Manasquan NJ

6.15 ft Gage height, 2015-03-05
20:30:00 Watson Cr at Glimmer
Glass Bridge at Manasquan NJ

4.15 ft Gage height, 2015-03-05
20:30:00 Watson Cr at Glimmer
Glass Bridge at Manasquan NJ

TIER 1 - MODERATE FLOODING TIER 2 — MAJOR FLOODING TIER 3 — MAJOR FLOODING
DISPATCH HIGH WATER
RESPONSE TO ALL ADDRESSES

INTIERS 1 & 2.

DISPATCH HIGH WATER
RESPONSE TO ALL ADDRESSES
INTIERS1,2&3.

DISPATCH HIGH WATER
RESPONSE TO ALL ADDRESSES
IN TIER 1.

MAIN STREET AND BRIELLE
ROAD IMPASSABLE

MAIN STREET, BRIELLE ROAD
AND OCEAN AVE IMPASSABLE

MAIN STREET, BRIELLE ROAD
AND OCEAN AVE IMPASSABLE

NOTIFY OEM VIA RADIO/CELL NOTIFY OEM VIA RADIO/CELL NOTIFY OEM VIA RADIO/CELL

USGS WaterAlerts received via the FireAlert App

The FireAlert app on the phone was
programmed to provide uniquely identifiable
alerts based upon depth of flooding occurring.
The app is programmed to keep the screen
illuminated for 59 minutes after the WaterAlert is
received and ring a distinct tone every 15
minutes. This way, the phone will continuously
illuminate the WaterAlert until the alert expires or
is replaced with a new alert one hour later. Each
tiered alert is color coded and provides different
tones for different flood tiers. This allows
emergency dispatchers to know when a flood
alert tier changes or when the alert expires.

Computer Aided Dispatch:

Every time an emergency call is received by
dispatchers, the address is entered into the
Computer Aided Dispatch System (CADS) in order
to log the call and ascertain pertinent information
about the address that may impact the emergency
response. Since the Borough already had this
system in place, OEM and Borough emergency
dispatchers realized that they could use this

system to identify what flood tier each address
was located in.

cAD Call Date Call Time  Dispatched  Arrived  Cloared
T T» 1200085 0721112 08:38 08:38 08:38

Streeth  StreetName
B 290 EAST MAIN STRES
Model

Business / Common Location
ko @ s ke Color

namel@ EL  contact Address

ier 1 Flooding

SEREERE
HCBEEaE

CADS control and display dashboard

Over the next several months, OEM and
emergency dispatchers identified every address
located in each flood tier and meticulously entered
over 1,000 addresses into the CADS system. Now
when call for help is received by emergency
dispatchers, the dispatcher immediately logs the
call and is alerted if the address is located in one of
the three flood tiers.

High-Water Dispatch Policy:

Police, fire or first aid emergencies in areas
inaccessible during flood conditions now
automatically trigger a high water response by the
municipal Fire Department’s high water response
team.

How the high-water dispatch system works...

When flood levels exceed any of the flood tiers,
emergency dispatchers are notified by USGS
WaterAlert of the flood level and what tiers are
affected throughout the duration of the flood.
An emergency 911 call is received and
dispatched as usual.

The dispatcher logs the address into the
Computer Aided Dispatch System (CADS) and
is notified if the caller’s address is located
within a designated flood tier.

If a 911 call is received for an address located
in a flood tier and that tier is currently flooding,
the dispatcher automatically dispatches a high-
water response to that address.

The high water response will result in two high-
water response vehicles each staffed by a driver
and two water-rescue trained firefighters reporting
to a preplanned staging area. Incoming police, fire
& first aid units will report to the staging area and
arrange for transport to the call location if roads ==




One of two converted surplus military cargo trucks used
for high-water responses

are deemed impassable. The first high-water
truck will transport police/fire/first aid units to the
call location. The second high-water truck will
stand by until transport of medics, additional units,
manpower, etc. is required. If the primary staging
area on Main & Potter becomes inaccessible, a
fallback staging area at Borough Hall will be
announced via Police Dispatch.

Dispatchers may also trigger a high water
response to an emergency at any time based upon
reports from field units, even if the high water
alarm has not activated.

Implementation:

A pilot program of the high water dispatch
policy was implemented on September 1st, 2014,
just a week after the initial State of Emergency
was declared following closure of the bridge. This
was initially implemented for the area affected by
the bridge closure only.

A full-scale exercise of the pilot program was

conducted on September 9th, 2014. The entire
system was tested, including the high water
alarm, our emergency dispatch system, and
response of the high water trucks to a pre-planned
staging area, including appropriate police, fire and
first aid units. The goal was to conduct a "dry run”
and discover any changes to the policy that may
make things runs smoother.

The drill proceeded as planned and ran
smoothly. Following the drill it was recommended
by response personnel that the high-water trucks
be equipped with floating "Stokes" rescue litters,
similar to the ones the Coast Guard uses in their
helicopters to remove victims. These have now
been placed on the high water trucks and are
available for immediate deployment when needed.

One of two converted surplus military cargo trucks used
for high-water responses

After several months of evaluation, and time to
develop flood tiers and fine tune specific
addresses included in each tier, on January 1st,
2015 the pilot program was expanded town-wide
and was formally incorporated into the Borough’s
Emergency Operations Plan. ©

Conference Discount Deadlines

Full conference attendance prices go up $100 after May 15, 2015
Register Today

Special hotel room rates end after May 25, 2015

Reserve Your Room Today



http://www.hydrologicwarning.org/
https://www.regonline.com/Register/Checkin.aspx?EventID=1643596
http://hydrologicwarning.org/content.aspx?page_id=22&club_id=617218&module_id=172511

Only 1 Month
to the NHWC
Conference in
Indianapolis

The June 15-18, 2015
NHWC Conference is just 1
month away. The agenda is
set and provides an extensive
selection of keynote
addresses, workshops, and
technical presentations based
on the theme of “Advances in
Hydrologic Warning — The
Race to Save Lives.”

Exhibitors will showcase
their latest products and
services providing a unique
opportunity to obtain first-hand
experience from
knowledgeable professionals.

Do not miss this important
biennial event, the next
NHWC Conference will not be
held until 2017. The following
are the key dates ahead, so
act now.

April 30, 2015 — Deadline for
2015 Awards Program
nominations

After May 15, 2015 — Early
registration discount ends

After May 25, 2015 - Special
hotel room rate ends (earlier if
the room block is filled)

The latest Conference
information including
registration and hotel
reservation links is on the
NHWC website at

www.hydrologicwarning.org.

Nominations for
2015-2017 NHWC
Officers & Directors

Advance nominations are
being accepted for the 2015-
2017 term. Please send your
nominations to:

president@hydrologicwarning.org

Hydrologic Conditions in the United States
Through May 14 2015

Thursday, Hay 14, 2015 01:30ET
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Latest stream flow conditions in the United States. (courtesy USGS)

May 5, 2015
(Released Thursday, May. 7, 2015)
Valid 7 a.m. EST

Drought impact Types:
r~ Delineates dominant impacts
S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)
L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)
- 2 Intensity:
Author: 5 [] DO Abnormally Dry
Mark Svoboda 3 [T] D1 Moderate Drought
National Drought Mitigation Center 1 [l D2 Severe Drought
I D3 Extreme Drought
W D4 Exceptional Drought
The Drought Monitor focuses on broad-
scale conditions. Local conditions may

vary. See accompanying text summary for
forecast statements.

S R

http://droughtmonitor.unl.edu/

Latest drought conditions in the United States.
(courtesy National Drought Mitigation Center)
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June Newsletter
Articles Focus:

Data Collection

The NHWC is requesting
articles that focus on
practices, technologies and
tools used to gather and
disseminate real-time
hydro-meteorological data.

Please consider writing an
article that highlights how
your organization collects
and disseminates real-time
data.

Submit your article to:

editor@hydrologicwarning.org

June 5™ is the deadline for
inclusion in the June issue.

Future Newsletter
Articles Focus

To give you more time to
prepare articles, below is
the article focus schedule
for the next four months:

Jun - Data Collection

Jul - Hydrology

Aug - Hazard
Communication &
Public Awareness

Sep - Modeling/Analysis

Membership
Renewal

It's not too late to renew your
Annual NHWC Membership.
New members are welcome.
Click here to join/renew your
membership.

NHWC Calendar

June 15-18, 2015 - NHWC 2015 Training Conference & Exposition, ®
Indianapolis, Indiana

Fduancss o
Hudrologle Warning -
B Race. io Save Livas

General Interest Calendar
May 17-21, 2015 - World Environmental & Water Resources Congress,
Austin, Texas

May 31-June 5, 2015 - Association of State Floodplain Managers (ASFPM
Annual National Conference, Atlanta, Georgia

July 19-22, 2015 - 40" Annual Natural Hazards Research and Applications
Workshop, Broomfield, Colorado

(see the event calendar on the NHWC website for more information)

29°29’' 56" N, 98° 37’ 03" W

National Hydrologic Warning Council

Providing Timely, Quality Hydrologic Information to Protect Lives,
Property, and the Environment

http://www.hydrologicwarning.org
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