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Passaic Flood Warning System

The USACE operates and maintains the PFWS through an Economy Act
Agreement with NOAA-NWS, USGS, NJDEP, and NJSP-OEM

The PFWS protects a 935 mi? flood basin with 132 communities, including
parts of Bergen, Essex, Hudson, Morris, Passaic, Sussex, Somerset, and
Union Counties in NJ; and Orange and Rockland Counties in NY.

This one-of-a-kind system uses unigue technology with atypical
implementation (non-structural with USACE responsible for operation) to
monitor flooding threats in one of the most densely populated river basins in

the U.S. (population exceeds 2.5 million, with 20,000+ homes and
businesses in the floodplain).

As part of the Memorandum of Understanding (MOU) between USACE,
NOAA — NWS, USGS, NJDEP, and NJSP-OEM, a PFWS Advisory
Committee was set up to coordinate PFWS activities.

The USGS provides technical assistance by operating and maintaining the
stream gages and telemetry system that is integrated into the PFWS.

US Army Corps
of Engineerse
New York District




USGS Gages In
the Passaic
River Basin

Drainage area: 1,134 mi?
Total River miles: 1,964 mi

Population density: 8,656
people/mi?
Mean Annual Precip: 50.08 in

# of USGS Stream Gages: 61
* 45 Continuous Discharge Gages
(3 pending installation)
* 11 Continuous Stage Only
* 5 Continuous Reservoir

e # of NWS Forecast Points: 13

(1 pending installation)
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What IS Flood Inundatlon I\/Iapptng’?
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Flood Inundatlon Mapptﬁg (/

. operatlonal tool that stually relates USGS :

.. streamgage readlngs and NWS forecasts to flood
risk for the primary purpose of public safety, but |
also has S|gn|f|cant benefits of

technologres__._ | Ak

Effectively reduce vulnerability and repetition of
loss to infrastructure
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.M. becomes a tool for flood...

" Preparedness
" “What-if” scenarios
Response .
" Tied to gage & forecast  sm 1

© Inundation Levels

® Flood Categories

at a @ Current/Forecast
Inundation Levels

Recovery e

772.2 18.4
7718 18.0

" Damage assessment Mo 0

7703 16.5
769.8 16.0

Mitigation & planning o s
" Flood risk analyses

Environmental &
ecological assessments
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lood nundation apping rogram

. Consistent visual and electronic format for
USGS inundation geospatial products.

. Static flood inundation map libraries linked
to gages/flood forecasts

. State-of-the art dynamic, real-time flood
iInundation applications (pilot)

. A core of USGS and partner agencies
. National FIM Web portal and mapper




FIMP — partner oriented

" State/local level, to leverage resources for
Inundation

" On a Federal level, getting the agencies to
work together

" Integrated Water Resources Science and Services
(IWRSS) TR

2 USGS




Creation of Inundation-Maps

" LIDAR + hydraulic
model

" Gage/HWM calibration
data

" GIS generated maps
" pbankfull-record stage
" Predefined map interval

" | inked to USGS real-
time gage and NWS
flood forecast

ZUSGS




%& = | Search USGS

USGS Flood Inundation Mapping Science

" Inundation-Map Libraries FrrrirErrrr——

" FIMP Web Portal L
. . . Blanchard River at
= FI M P Web M ap p I n g A p p I I C atl O n LR VIOHIEDXOL] To see all current watches and wamings, click

Data Type

" NWS AHPS S

Print Products
" PDF
" JPG
= SIM

KML/KMZ (Google) _ Ny a4
GIS . e ot ‘ z = : parcels
= All spatial files | &y
" FGDC compliant metadata

elevation

land usage

real world
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Purpose and Scope

" As recommended by the Passaic River Basin
Flood Advisory Commission in its Report to
the Governor, January 2011

" Develop alibrary of detailed digital flood-
Inundation maps (FIMs) that correspond to a
range of flood elevations on selected portions of
streams in the Passaic River Basin

" Maps will depict estimates of the areal extent and
depth of flooding at one-foot increments ranging
from approx NWS Action Stage to the extent of
the rating curve at the associated USGS
streamgage

2 USGS




Purpose and Scope (cont)

" FIMs, used in conjunction with USGS real-
time streamgage data & NWS flood forecasts,

allow users to visualize current and
forecasted flood-inundated areas

" EM officials and residents can

see where the potential threat
of flood waters is
highest

_(s12m) mory




Passaic FIM

USGS FIMI began (June 2010)
=  Pilot Study--Saddle River at Lodi

Passaic River Basin Flood Advisory
Commission Report to the Governor
(January 2011)

®" NJDEP assessed the PRB for locations

of NWS forecast points & real time : m 100 01;97'450

USGS gages near high-risk = m (" e
“\(Af \ fissgezn; |

municipalities (April 2011) T i ‘ D& 133?500
USGS signed JFA w/ NJDEP and work AT D

Passaic River Basin- Flood Inundation Mapping

began on Phase 1—which includes 5 oo ;“Tam ]
gage locations (May 2011) ] e
NJ Silver Jackets Pilot Study (lead by s
ACOE) will map 4 gage locations bt

01379780

NJDEP Inundation Mapping Priority List
Passsic Hackensack Waters hed
Docomber 14, 2011

Hydmulic Mediel
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Lodi Study Area

) M Flood Inundation s

i Baundary

B Saddle River from
Rochelle Park to Lodi,
NJ

" Approximately 0.8 mi
upstream and 2.1 mi

downstream of USGS
streamgage 01391500
Saddle River at Lodi,
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Flood Inundation Mapping- Saddle River at Lodi, NJ

s trvdeniyt Stage- 5 f

Estimated Flood-Inundation
Map for the Saddle River
from Market Street in Saddle
Brook to Arnot Street in
Lodi, New Jersey for a Flood
Corresponding to a Gage
Height of

and an
Altitude of

at the U.S.
Geological Survey
Streamgage at Lodi, New
Jersey (Station ID 01391500)




Flood Inundation Mapping- Saddle River at Lodi, NJ
s v bmplareedl St o 10- 6 f

Estimated Flood-Inundation
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Corresponding to a Gage
Height of and an

Altitude of

at the U.S.
Geological Survey
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Jersey (Station ID 01391500)
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Flood Inundation Mapping- Saddle River at Lodi, NJ
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| 01391500

13.94 ft stage- Floyd 1999 Flood gree Blue 14 ftflood statge frommodel

Quality
Assurance with
HWMSs

Flood of 1971

Floyd 1999




SCUBA Learning Center of Paramus
Toll FREE 1,877.5CUBA.USA

LEARN TO DIVE! =,




Ridgewood
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Study Area [

B Saddle River from
Ho-Ho-Kus to
Paramus, NJ

" Approximately 1.5 mi
upstream and 2.5 mi

downstream of USGS
streamgage 01390500
Saddle River at
Ridgewood, NJ




Upper Saddle 1USG
River Study Area |=es

B Saddle River from
Upper Saddle River to
Saddle River, NJ

" Approximately 1.6 mi
upstream and 2.4 mi

downstream of USGS
streamgage 01390450
Saddle River at Upper
Saddle River, NJ
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Ho-HO-Kus
Study Area

" Hohokus River from
Waldwick to
Ridgewood, NJ

" Exact distance
upstream and

SR SR S R G L I L e

PLANATION

downstream of USGS
streamgage 01391000
Hohokus River at Ho-
Ho-Kus, NJ yet to be
determined




Little Falls Study
Area

" Peckman River from
West Paterson to
Cedar Grove, NJ

" Exact distance
upstream and
downstream of USGS
streamgage 01389550
Peckman River at
Little Falls, NJ yet to
be determined

USGS

limit




Deliverables...




procasslng this direc |\.re]

FLOOD-INUNDATION
PROJECTS

Georgia
*+ FlintRiver at Albany

Tllinois
+ Du Page County
+ Lake County

te Rivernear Mora

Kansas
¥ Cowskin Creek, Wichita

Missouri
*+ UpperBlusRiver, Indian
Creek, and Dyke Branch

North Carclina

¥ LiDAR Applications, Tar
River Basin

+ TarRiverBasin Mapping

' TarFuerBaslnMapplng
[NOAANWS/AH

Ohio
+ Blanchard River, Findlay

* Blanchard River, Findlay
[NOAANWS/AHPS)-

Washington

* Snogualmie RiverBasin,
1986 Flood

*+ Delivery of Forecast-
Flood Inundation Maps.
Snoqualmie River

Wisconsin
* Flood of June 2008

USGS Home Water Resources Bio

USGS Flood Inundation Mapping Science
(http://water.usgs.gov/osw/flood _inundation)

3 USGS Home

Search USGS

USGS Home
e

e e Contact USGS
Search USGS

USGS Flood Inundation Happlng Science

home focusareas

FLODD—IHUHDAT.[OH
PROJECT!

Georgia
*+ FlintRiverat Albany

Tllinois
*+ D Page County
¥ Lake County

Indiana

+ white Rivernear Mora,
Indiana

* Flood of June 7-9, 2008

Kansas
*+ Cowskin Creek, Wichita

Missouri
*+ UpperBlue River, Indian
Creek, and Dyke Branch

North Carolina
LiDaR Applications, Tar
River Basin
TarRiver Basin Mapping
Tar River Basin Mapping
(NOAAMNWS/AHPS]

Ohio
* Blanchard River, Findlay
*+ Blanchard River, Flnclay

(NOAANWS/AHPS)-

Washington

Snoqualmie River Basin,
1986 Flaod

links contact internal

Adigital GI5-based floed inundation mapping library for 2 6-mile reach of the White River near Mara, Marien County, Indiana was
created by the USGS Indizna Water Science Center Thelibrary censists of GIS flood surfaces tied to the gage height recorded at
USGS streamgage 03351000, White River near Mora, Marion County, Indiana and farecast atthe collocated NWS Flood Forecast Paint
MORIZ, White River at Nora; there are one surface produce at each 1-ft gage height framjust below bank-full ta the maximum

expected fload level. Emergency managers, community planners, and the public will be able to access the maps quickly and relate them
to forecastflood gage heights through the NWS AHPS Web service for White River at Naora,

Flood-inundation areas for White River near Nora, Indiana (station 03351000)

Usethe links belowto downlead ﬂood inundation images and geospatial data, Foreach stage, data is offered in three formats:

& JPG: Low resclution image:

00 Kb)
PDF: High resclution images (48 Mb)

KMZ: Used by applications, as in Google Earth, to display gecspatial data (2 Kb)

PG FDF
{low resolufion) {high resochstion)

i it}

U5, Department ofthe Interior | L

‘water.usgs.gov/osw/fl

Page Contact Information: Maon |

Page Last Meodified: Friday, 13-4
Wisconsin

* Flood of June 2008

Delivery of Forecast-
Flood Inundation Maps,
Snoqualmie River

i i e e e e e e i e

E -

GIS layers; ESRI rasterand vector files, and associated metadata files (3 Mb ZIFfile)
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science for a changing world

Example of Flood
Inundation
Scientific
Investigations

Map (SIM) in PDF G

[FTRESTE S

ppe o i

- D e [T

Ui nak mil

LUe-0 .

Flood- nurd ation hiap for Lodi, Mew Jorsay
Gorresponding to a Gage Hoight of %.0Feot and an Elovation of 39.0foet
atthe U5 Geological Survey Streansiage 01391500 on o Sadd ko Fiver

U.S. Department of the Interior : i Honne B fara s b
U.S. Geological Survey e




=~ USG Flood Inundation Mapper
science for a changing world Bath Marsion

(T Brevions Extant | extExtent | Full Extamt | -

"
i Site Number: 04189000

Site Info Flood Tools Real-Time USGS ... Real-Time NWS ...

U3G3 B416E660 Blanchard Fiver near Findlay oH

2011 2011 2011 211
—-—- Prowizional fnte fwbhject tn

— Gagc height — lletion stagc

National Weather Service Radar
National Weather Se e Warnings

National Weather Se e AHPS Obse

Downloads

Example of Flood In'ndatlon Mapper

Note the real-time hydrograph of the USGS gage, the sliding scale to adjust the extent of
flood inundation, and the user-defined map options such as the map types (Streets,
Imagery, Imagery/Labels, & Topo) and layers (Stream Gage Sites, Flood Data, & NWS Radar),

as well as the adjustable opacity of those layers.




Alternative to NWS Forecast Point

" \WaterAlert

B USGS StreamMall




How to Have the Data ALERT YOU...

Threshold notification system

WaterAlert sends e-mail or text (SMS) messages
when certain parameters, as measured by a USGS
real-time data-collection station, exceed user-
definable thresholds

Real-time data from USGS gages are transmitted via
satellite to USGS offices once every hour.

Notifications will be based on the data received at
these site-dependent intervals.

2 USGS




How to Have the Data ALERT YOU...

USGS Home
Contact USGS
Search USGS

water data projects publications hazards news ut us contact

Water Resources of New Jersey

| Surfecs Wter || Sroundercter || Weter Quelty | Welcome to the USGS Mew Jersey Water Science Center Web page. This is your direct link to water-resource information on New Jersey's rivers and streams, groundwater, water quality, and bialogy,
Data collection and interpretive studies are done by the Center to support statewide water-resource infrastructure and management needs and are part of the USGS science strateqy to address the
water-resource priorities of the Nation and global trends in:

Real-time Water Temperature Locations2
s’f‘"lfnxh bt AR o Ecosystem status and change
I S 0 Climate variability and change
i Energy and mineral management
Mational hazard risk and assessment
Enviranmental risk ta human health

& A o, oL
g 5 York, Water use and awvailability
QUICK LINKS el 7 v g
WATER DATA

\

StreamStats (&) \ t\ reilon o

Pﬁﬁa;';hﬁ% try HE  ©Toms Revar Wiew N] Annual Data Report, Water Year 2003

Real-time data (¢ Ve

* Srreamflow -—Wﬂvfléon ¥ \iew Water-Resources Data for the US: Water Year 2010
v

Search the New Jersey WSC:

7 7
~ Wiew M Monthly Hydrologic Conditions

* Groundwate New Jorsey,

* Water quality
* Weather () Water-Quality
* Tide telemetry () map or tab to

Rt
Delaware see data Recent Events
NWISWeb for New Jersey

[Current and histeric data)

ot cgins Cty iew Hydrologic conditions: 200% SW | 2010 GW | 2009-10 QW

Dok Ciy;

Click on

&
VARG Caps May
Houte

3 Sereamflov Quick Link to Real-Time Data [/) M

* Groundwater |, g Statements on the recent flooding, August 14-16, 2011 and Hurricane Irene, are currently available,
K Enter a USGS site numb

¥ Wwater quality

'}
* Instantaneous Data Featured Project
Archive (IDA) (@)

1

WaterWatch for New View data site list: SW | GW | W Trace Elements National Synthesis Project
Jersey

A recently completed National study on radium eccurrence indicated that the Morth
* Surface-Water Watch (¢

Mobile Information Center : . Atlantic Coastal Plain, which underlies southern New Jersey, is one of two principal
¥ Groundwater Watch % aguifers in the United States where more than 20 percent of the raw water samples
4 Water-Quality Watch (¢ i from wells exceed the drinking water standard, The Appalachian Piedmant Mesezoic
% Flood Watch (£} : Basins bedrock principal aguifer, which underlies a substantial part of northern New
* Drought W b S W0 Jersey, had a small likelihood that the raw water samples from the wells exceed the
rought Watch (&) ' drinki X o i s
. . G . rinking water standard, a likelihood of about 2 percent, which is equivalent to the
u mail response with real-time stream stage and flow data for gl ; (Bite] number in £ b overall Mational frequency., The study found that geschemical conditions, such as
subject line of your email r2quest - - low levels of dissalved oxygen (<1mg/L) and low pH [=6), were indicators of where
1 . .. . g 4 ; o

o b dornmrnd

USGS WaterAlert sends email or text messages when certain parameters measured by a USGS data-cellection
station exceed user-definable thresholds,




WaterAIert (http://water.usgs.gov/wateralert/)
7 m,,—g USGS Home

- _ e Crantact 11CQC

The U.5 ble
threshd local
agencis

Real-ti
wansmi] A confirmation message has been sent to rreiser@usgs.gov.

2:26:45 PM in order to activate

lation:

j USGS Real-Time Hydrologic Notification System subscription for: tion

{Site number: 01463500

JSite name: Delaware River at Trenton NJ

Notification Method (e): email message to rreiser@usgs.gov
Parameter Code: 00065

Parameter Name: Gage height (ft)

Notification interval: Daily

Threshold condition: value > 18

F; Check your "Spam" mail folder ff you don't recetve a confirmation email from the USGS within a few minutes

Close
* Referer

user agrees to these Te lﬁeset J l Cancel J




Water Alert Confirmation Emails

B Confirmation email sent within minutes of
subscribing

" Reply to the email within 48 hours to confirm
subscription
" Click reply and send without changing anything in

the body of the message




Water Alert’s Email Message When
Threshold Reached

http://waterdata.usqgs.gov/nwis/uv/?site no=01463500

http://water.usgs.qov/hns?m3cPv:01463500

http://water.usgs.qgov/wateralert

wateralert@usgs.qov




Water Alert’s Help Page

" Send email replies to

" How to:
Pause this Specific Alert for 5 days
Pause all Alerts for 5 days
Continue (unpause) this or ALL alerts
Delete (signoff) this alert
List Settings

List Settings for all Notifications at same site

" To Modify a threshold, set a "new" notification with the same email
address, site number and parameter




USGS StreamMall —

(http://water.usgs.gov/wateralert/streamail.html) i o i

) USGS StreamMail
Sample Email e e

MNetwark. Send an e-mail to

streammail@usgs.gov; in the
LS, Geolegical Survey [USGES) StreaMail: subject line enter a USGS station

. , . number. After a few minutes, get
The latest river stage and streamflow values you requested from StreaMail, Bhhan sl e

real-time stage and streamflow,
Site: 0232363200

Station name: PEACHTREE CREEK AT ATLAMNTA, GA
Date: 05/20/2010

Time: 0%:00:00

Stage: 295 feet

Streamflow: 90 cubic feet persecond [cfs]

Linkte charts fer 022326200:
Stage: http:/fwaterwatch.usgs.gov/wwapps/zchart.phpfi=nwis 2EBEvt=uvERcd=00065Esite no=02336300
Streamflow: http:/'waterwatch.usgs.gov/wwapps/zchart.php?i=nwis 2 BRvt=uvRRcd=00050RRsite no=02336000

Hydrologic information can be
e-mailed to devices such as
cell phones and personal
digital assistants

Sample SMS Text Message

From: streamail@usgs.gov
Site 022263200 09:20

Sta ge: 329 Current USGS real-time stations
available to StreamMail
Flow: 34 ;

For more information contact:
Howard Perlman

Georgia Water Science Center
hperiman@usgs.gov

770 903-9114

U.S. Department of the Interior
LS. Geological Survey




Further Information

Heidi Hoppe (
Kara Watson ( )
USGS New Jersey Water Science Center Home Page

Data Requests
" USGS NJ Water Science Center
810 Bear Tavern Road, Suite 206
West Trenton, NJ 08628




