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Introduction
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Golden Beach is one of three beaches where swimmers were being warned July 18, 2018, to stay out of the water becausg
of high levels of fecal matter. Pedro Portal - pportal@miamiherald.com
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MIAMI-DADE COUNTY

High levels of poop lead to swimming
advisory at three South Florida
beaches

TOU AREHERE: LAT Home -+ Callections — News

QO S Asig-Pacf * Number of beach closures cue to pollution rose last year,
O mmeen Sla-racific TEDOIt SAyS

The Florida Department of Health in Miami-Dade County is warning people to think twice
before swimming at three South Florida Beaches — Golden Beach, Crandon Beach North and
Crandon Beach South.

I nVEStmentS Clostures were up to thelr second-highest level in 20 years, the Haturad Resourees Defense
‘ Council study suid, partly because of the Gulf of Mexto oil syl andt heawy rans,




Introduction

CAUTION CAUTIO
A SWIMMING ADVISORY HAS BEEN ISSUED FOR THIS WATER QUALITY ADVISORY

SECTION OF THE BEACH BY THE SOUTH CARCLIMA
DEPARTMEMT OF HEALTH AND EMVIROMMEMTAL
COMTROL. HIGH BACTERIA LEVELS HAVE
BEEN DETECTED INTHIS BEACH AREA
AMND

SWIMMING IS NOT ADVISED
UNTIL BACTERIA LEVELS RETURN TO NORMAL.
WADING, FISHING, AND SHELL COLLECTING
DO NOT PRESENT A RISK.

+ Swim at your own risk
« Do not ingest lake water

* Shower after swimming

« Wash hands before eating
* Do not swim if you are ill

Increased risk of iifness may be prosent
Based on recent monitoring for E. colf bacteria

FOR INFORMATION ABOUT THIS ADWVISORY
CONTACT YOUR LOCAL DHEC EQC OFFICE OR
CALL (503) 895-4015

FOR MORE INFORMATION:
1-800-441-4636 ext. 1500 wiww.wibeaches.us

GAUTION

Xin Lvu Y! CUIDADO sy
NO SWIMMING NO WADING
Clm Boi Prohibido Nadar 0¥l ik Cim Lji Prohibilo Bafarse 875

& M

A heaith advisory has been posted based on
monitoring results. The current conditions at
this beach are not suitable for recreational water
activities. Small children and chronically ill people
are at higher risk for increased iliness.
360-407-6543 or the Web at: www.doh.wa.gov/beach
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Clean swimming / recreational waters —
* Mom and dad happy!
* Chambers of Commerce

happy!

Exposure to bacterial-laden
swimming [ recreational waters -
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Ain’t no one happy!!!




giigduction

Swimming advisories are issued if
Enterococcus levels

e >500 MPN/1oomL
— Issue advisory

e >104 MPN/1oomL
— Resample

So ... today’s advisory
is based on yesterday’s
water quality!




Our history (in brief)

““Heath Model”, 2004 | Beaufort County, SC

South Carolina

W 4

““Erica Model”, 2007

Tide Range (vlookup) 4.44

Today's weather m
Predicted
Station MLR CART
W AC-004 33
WAC-005 33
WAC-006 33
WAC-007 33

Calculations - click on grey boxes to see formula
/L)—MLR [WvAC-D04 [WwiaC-005 [WAC-008 [WAC-0C

LnFC' 351 Bl Bl Bl
FC 3343 33.43 33.43 33.43
Ensemble value: 1 1 1 1
CART
9-20 Level MEDIUM MEDIUM MEDIUM MEDIU
| Ensemble value 2
ENSEMBLE
Average (nearest whole number): 2 2 2

Corresponding FC level MEDIUM MEDIUM  MEDIUNM  MEDIUN

MLR Model Qutput

I AR Yariable B8
Intercept 1.373412

0051 2 3 4 SkKiometers earuen op 0.402602
WEATHER D1' 1125163
WEATHER 12' 051325
WEATHER 22' 0
DL 0.22767

This model applies to:

Stations Description

WAC-004 16th Ave M
WWAC-O05 Srd Ave N
WWAC-008 Sth Ave S
WWAC-007 17th Awve 5

i

6« H 24 In Model Sets
Em l Iy M Od el ) 200 8 Pier CB,CC.CD,CE.CG
RF24h Previous Z24-hour raintall Apache Pier All
RF48h Previous 48-hour rainfall Apache Pier ®®*®®o Verizon = 7:31 PM k-
RF72h Previous 72-hour rainfall g&ﬁr;esﬂir: N heaach .org G
SWT Surface Water Temperature Pier;
Sunset Beac
H20LvI Water Level (SUNT) “ Search Info
Sunset Near 2 z 5
SSAL Surface Salinity Buoy (SUN2 ¢ ~ | Map - )
Sunset Beac 0 Lo;’(is l 3rd Ave. N
SLWSPD Shoreline Wind Speed (SUN1) |
Sunset Beac © i
SLWDIR Shoreline Wind Direction (SUN1) %. Forecast (3 Nov)
Sunset Near: 1
NSWSPD Nearshore Wind Speed Buoy (SUN2' Swim Advisory
Sunset Near:
NSWDIR Nearshore Wind Direction gzze(tslhl:lai@_‘_ Data (15 Oct)
NSCSPD Nearshore Current Speed Buoy (SUN2
Sunset Near: More Details
NSCDIR Nearshore Current Direction Buoy (SUN2
Fraction of the moon .
Moon illuminated US Naval Ok
DWL Tidal Range NOAA - Derivnway
YR1212 Previous Days Rainfall SCDHEC
1DDR One Day Delayed Rain SCDHEC ‘
2DDR Two Day Delayed Rain SCDHEC
3DDR Three Day Delayed Rain SCDHEC Carolina
SP2DR Sum of 2 Days Rainfall SCDHEC-C
SP3DR Sum of 3 Days Rainfall SCDHEC-C
SP4DR Sum of 4 Days Rainfall SCDHEC-C
SP5DR Sum of 5 Days Rainfall SCDHEC-C © e Legend
SPGDR Sum of 6 Days Rainfall SCDHEC -C $°_°a_5_’t|"3? =
SP7DR Sum of 7 Days Rainfall SCDHEC -C Py Map data ©®2013 Google = Terms of Use
RFI Rainfall Intensity SCDHEC - [ )
Station Station ID Number SCDHEC Forecast Advisory Data

M
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Goal and objectives

\’

* The ultimate goal of our work is to assist public health,
beach management, and tourism officials in support of
improved decision making.

* Our objectives are to:

* Develop locally-relevant decision-support tools to support
our goal, and

* Demonstrate the geographic and thematic transferability
of our tool development approach.



Developing a tool

o

« |n our previous efforts, a water quality tool (app) was
developed for beach managers and beach-goers:

*

Designed to predict bacteria concentrations in swimming beach
waters and shellfish harvesting waters

The forecasting tools synthesize data from multiple data
platforms (e.g., remote sensing, sampling, Integrated Ocean
Observing System, NERRS, etc.)

Statistical models are developed to create predictions

The tool is automated and updates the database where decision
rules are applied to generate the forecasts

Forecasts are provided to local officials and displayed via the
website and mobile app



Data integration and processing

* Data collected from a variety of sources
* Collated, summarized, and processed
* Historical data used to develop water
quality algorithms
« Statistical modeling done with both:
R statistical software
* EPA’s Virtual Beach software
*  Statistical techniques include
# Multiple Linear Regression (MLR)
# Classification and Regression Trees (CART)
* Ensemble Modeling integrated with EPA’s VB
*# Gradient Boosting Machine Learning (GBM)
* Algorithms applied to new data and water
quality predictions/forecasts made

* Results uploaded for use in app/website

Data sources

Multi-Obs Table

Observationtable

Hourly observation
table

Results table(s)



Data integration and processing

MB2, 52nd Ave N Pump Station

kS % L MB3, 5th Ave S Pump Station
‘of Hwy 17, adj. to Airport

= - ¥/ s, Dick Pond Rd at GGWSA Pump Station

GC, South of Woodland Dr at GEWSA Pump Station

observations?
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Observations?... what

NEXRAD LEVEL-IIL

ONE HOUR PRECIP

KLTX - WILMINGTON, NC
11/11/2002 21:47:14 GMT
LAT: 33/59/20 N

LON: 78/25/44 W

ELEV: 145 FT

MODE/VCP: A/ 11

MAX: 2,10 IN
END: 11/11/2002 21:48

Legend: IN (Category)




Data integration and processing

Field programs

South Carolina S
4 'b(\
N7 4"’
o ;)

* Bacteria density * Rainfall * Salinity

* Salinity * Currents * Air/water temp
* Air/water temp * Salinity * Rainfall

 Tide * Wind * Currents

* Weather * Wave activity



Data integration and processin

Data assimilation £ Data integration




Predictive Forecasts

Database

Forecasts have to be
accurate, reliable,

u n d e rSta n d a b I e a n d Wind Salinity C;enera;
. weather
implementable! | |
Model Development
Tree model Regression model

’————“—“”MM“ ‘ E(v) =B, +Bx, +Byx,+e

l Operational model l

Decision Rules Prediction Equation

‘ If x <a, then PI, else P2 E() =B, +Bx, +Bx, + ...

Selected new data




Predictive Forecasts

Level 1 Level 2 Level 3

Cumulative Cumulative Cumulative

. . Rainfall Rainfall Rainfall
Forecast CompIeX|ty 1S e Rain Intensity Rain Intensity Rain Intensity
* Location Preceding Dry Preceding Dry Preceding Dry
* Availability of data Days Days Days
Weather Weather Weather
¢ Acceptable error Tidal Range Tidal Range
e Errors Of omission Lunar Phase Lunar Phase
o Failtoi dvi h Station
dall to Issu€ advisory wnen Wind Speed
water quallty is poor Wind Salinity
e Public health risk
°® Errors Of Commission === Fisguiator; Thisshaid ]

, False Positives  True Positives

e |ssue advisory when water
-

quality is good E l -I!E- FERRA
e Poorimage [ revenue loss "o {True Negatives _False Negatives

(i.e., the Chamber of Commerce

o 1 2 - ] 4

is not happy) Observed




How’s the Beach tool

eeee0 Verizon LTE 9:43 AM

11:36 il LTE (@)

(]
2
Sl@ SUlELE
EEAC E

* Water quality advisory
app
* Provides near real-time

forecasts along
beaches of interest

Headed to the beach? Use this site to see if the
water quality is healthy before heading in. Choose
a location below to explore!

Hawes Ave

Forecast (14 Jul) Medium

Advisory -

Bacteria Data (15 Oct "13) |

* Provides quick “go/no-
go”’ recommendations
for swimming and
water activities

More Details

e+ Resulting in ...

AA & howsthebeach.org ¢ Advisory



How’s the Beach tool

Afthave. 5
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Current status

()
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Headed to the beach? Use this site to see if the
water quality is healthy before heading in. Choose
a location below to explore!

AA & howsthebeach.org

Charleston & Folly Beach, SC Yo Radio Island, NC

Sarasota, FL




... But not the end of the story ...
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HOW'S THE BEACH

When the weather gets warm, you
want 1o getoutside for some fun
inthe sun lake,or

Staying Safe in the Water

Guard Against Germs While Swimming

vomiting You can also get skin
rashes, ear ar eye pain, andaco

ugh

contaminated waters,

beach often tops that list. Spending

hazard:

help d

g

healthy.
2.

are parasites. ©
Cruptosporidium (Crypto) and
But ba

isms canlive inwater. These include
bacteria, viruses, parasites, ant

teri
like E.coli,and viruses canalso be
e cause.

Challenges, opportunities and looking ahead

plant 1
A live nwater
upset. These ean
* diapers near the water. 1 you bring.
- N pet. i Porterand
‘Wise Choices d th
Stay Healthy While (Vibrie) Vibrio can
Plaing in the W germs. onall |
ol of them immediately. Some, like taminated seafood. They are also
. s Ifthey infect
o ot e ehtor e, A : andarent
waters, can't | treated
Legend [5] @ Try not o swallow the water. batrasiad with chemieals. vy
® Nevergoto the | “Youcan't justlookat thewater
Plon ‘water. Take kids for bathroom and say, ore’s outwhat
[Fpre——. breaks and check diapersevery | elevated level ofbacteria,"says Dr. | increased risk of Vibrio infections.
hour C from Porterat thel tyof
[ Toeyv—" thewater ont
Color Codes ® Stayout of the water if youve: c g o
[ T— had diarrhea recently to help pro- | bacteria. Another possibility istoxic algae
thers f blooms. Th
[T : B utrient
® Always washyour hands before | et o el e

[ you eat or drink after playing in
desminin, in

air So, in general, it’s important to
| aveid

® Checkfor warning signs around
thethe area.Ask feguard:

Enterococcus Lives in the guts of
ecC h water- e and )
i the wateris t
® Dontswim Thatoft -
murky or has an odor & present, | to the beack
® Styoutoftheocean foratleast % . can helpyou stay safe. “Ifthere are
24 hours after a storm. { conce
places where storm water is or other
Thefo ” Parter advises.
For more

They alert local

the water conditions
Check local dlert systems Vit
‘gousagov/subw forinforma-
tion on specific US. beaches.

Water Quality Site: Longboat Key Beach Access *
Site ID: LONGBOAT KEY ACCESS

Nowcast ®
Nowcast for May 3lst 2022: LOW.

A Longbo
SBboic Tonsiac

,
L

Current Conditions
Temperature: 81 F
Tides

Station: Siesta Key, Big Sarasota Pass(8726034)
0205 AM High 04:05 AM Low

Wind: 8Mph E

T05 AM High 0705 BM Low,

Alerts
Rip Currents @ UV Index ®
No Alerts
Forecast for Today Forecast for Tonight Forecast for Wednesday Forecast for Wednesday Night
Sunny then Seattered d o Sunny then Scattered Sh Scattered Sh )

M © T BEACH CONDITIONS

REPORTING SYSTEM
| T e A%

S

# escn ==
i

Thunderstorms
Temperature: 88 F
Wind: 10 to 16 mph NNE.

then Dartly Cloudy
Temperature: 75 F
Wind: 14 t0 18 mph ENE

Thundersorms
Temperature: 88 F
Wind: 15 mph NNE

Thunderstorms
Temperature: 76 F
Wind: 10 to 14 mph £

howsmyscriver.org.

Web  For moreabout watersafery,

H see Links I the online anice:
LinkKS  newsinnesith.nihgov/2022/08/staying safe-water
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HOW'S THE BEACH?

a

3 Legend E|

Site Types

Kill Devil
Hill B8
Bacteria le»
can change
rapidly bety n
sampling dates.
IR Water Quality Site: Drain Pipe at S Nags Head/Federal Park Border
we make daily I8
el Site ID:

) Water Quaity Noweast
sites

bacteria
" +Place @
conditions. These} Nowcast @
predictions do 18 e -
not represent @ @ whalesiiiead
it ShellCasl Home Map AboutUs How ShellCast Works FAQs Feedback Sign In/Create Account

advisories, but o s

provide estimate

Last updated: October 24, 2023 06:40 AM (3 hours ago) Today: October 24 (Tuesday) Tomorrow: October 25 (Wednesday) I 2 days: October 26 (Thursday) Table View
of the likelihood ——

50
that bacteria R

Growing units shown below are colored by closure risk. The colors are defined in a legend on the map. For more information on the forecast, find out how ShellCast works.

conditions would|
warrant issuing
an advisory if
sampling

conducted that gl o d

o~
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BEACH CONDITIONS
warne Lasorarory REPORTING SYSTEM

Q each name, ciy,county. or state B S}

day. 3
- Alerts Resources Contact Education

v Show Baach Locations

Temperature: N/A

- Branson a
Tides o L e g = re 4 \ Reports
Station: ROANOKE SOl 3 [ e S I [
03:20 AM High ey et R Cocte g
" Choctaw P eV = \ () oors () oo
Alerts ﬁ 7 tognscrmeanron SRS . s LA 'a" [T ——————
; iofomm SS————— \ O | i ftaonis C MRRE P sout B, 2 = .
Rip Currents ® D\ I —— LWL S Sl SRR
No Alerts T pales . - < .
oo roorn
Ecrecestforinisane \\1' s 9P SECOORA WebCOOS Get Involved Cameras Products Documentation About Feedback
Augl\n 4 )
Houstor
San Aptonio o

Bevemonn

ma
Toadd your ease location pins to . /{hF Cameras | Beachfront from Sailfish Street Beach Access, Corolla, NC

NUEVO LEON

-75.814 36.339

Beachfront from Sailfish
Street Beach Access,
Corolla, NC

This camera is located at the Sailfish Street Public
Beach Access in Corolla, NC. Currituck County
partnered with the WebCOOS team to install this
camera to monitor, assess, and report on beach
hazards and activities. Live beach footage is
available to the public to view from their desktop
and mobile devices.

Partners:

o Curituck County, NC

11/4/2023 v (®) IMAGE-GALLERY O VIDEO-GALLERY



HOW'S THE BEACH?

heslthy before heading in. Choose a o

HARLESTON HARBOR

South Carolina

Outer Banks

L]
BEACH CONDITIONS Q s . =] @ [a] el S i
MetEREPORTI!IG YSTEM BT Rerts  Resowces Contact  Education ShellCast vouus Howshelcast Works FAGs  Feedback
A i WS =3 © Froquonty AskodQ 8 °

Whtinformation can ind n the BCRS?
Wi does the B Warming Fisg color mesn?

Wiy is my besch ot on the BCRS?

>
>
2 .
, |
>
~— | = Concerns?
) [ ] North Carolina ‘South Carolina
)
)
)
>

How can | shicrbe to e serts?

Interested i bcoming an o BCRS Ambassador?
GotoNC ShellCast Goto SC SheiCast

How can unsubscribe rom e sets?

o doesth BCRS potect Florid's economy nd publc heskh?

Sheilcs

* Suggestions? 3=

Wit sbout besches tht v ot affcted b o red de?

Wi can find moreinformaton st thepresence of loida ed
de?

e shelcastapn@ncsu ety

Privacy Polcy

il e REELI) I e

howsmyscriverorg C




For more information

' DwayneE.Porter

porter(@sc.edu

Heath Kelsey
hkelsey@umces.edu

Dan Ramage
ramaged@mailbox.sc.edu

Natalie Nelson
nnelson4@ncsu.edu

Aspen Cook
acook@mote.org

Lauren Burk
Iburk@mote.org
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