Science Questions

How can stressor levels, bological-response
methods, ecological risk

criteria

vt

How Research Addresses
the Water Quality MYP Goals

Bevause the curment app " wates nequine 24 hours
o produce nesults, the public may be exposed ta potentially contantinased water before the wator
has bren identified as harsnfos et weas initiated fo find one of meare rapid.
heralth-based methods that could obanin resulls the seme day the waber was hested. The relts of this
study will be communicated to the USEPA Offico of Water in suppot of their offorts o develop new
state andjor federal guidelines and fimits for water quality indicatoes of focal contamination. The

RAPID HEALTH-BASED METHOD FOR MEASURING MICROBIAL
INDICATORS OF RECREATIONAL WATER QUALITY

,' R. CALDERON,? A. DUFOUR,' R.

1. Swimmer Health Survey (NHEERL)

Definitions:
1. Swimmes -

Health Survey
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2. Warer Quality Study and Rapid Method Evaluation (NERL)

Water Sample Collection:

Beaches, excepl Hantinglon Beach, along each of theee.
Eramiacts perpendicder to the besch iharelice,one in

without head immersicn.

defined as
& Diaerhea - 3 or moee loose stooks in a 24-hour period.
b ¥omiting. nausea. and vinmachache.

1 inshin-high . .
water [Le. 0.3 meter doep) (See Figare 11 for 2 toeal of 18 Samna-Diry [ 7 howrt] Dieteetion of Frevocice
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theess thmes a day.

" vore threa, cough,nunmy nose, cokd.ever, deece) of liness among non-swimmans,
skinrasn fisk

Eype ailman - e inbection or watary ey,

for  total of 27 samplie pes day) were colected # sach
WAL usis

Eatache. s in Tabsle 1, raantify the ik
ountcomes studied.

I [ [ i 13 dor

e maethesdis), exiteria, and guidance will allow the beach i il
st warning wlggns o flags at the beaches e bo chase thet in a tlmely manner In ander o probect the
public froem exposuee o ursale water.

Research Objectives

. T P art mew for bateria that may indicase the pres-
ensc-of fecal pollution in reeneational waters {beaches];
Tor obstain, joirstly with snother EPA laburatory (NHEERL), e set of water quality data and
melated health effects data at a vaskety of braches scross the US. In insh, estuarine, and marsne
waters;
To analyze the nesearch data st to evaluate the uiglity of the tesed rapid messumement methodis),
used weith the now EMIPACT plat callacticn | the s b sarvey, in
ordes lish hip by { pathogen mdicator seganisms and observed
Tealih elfocts;
To communicate the results to the LSEPA Office of Water in suppont of their efforts to develop
new state andor federal guidelines and Bmits for water quality mdicatons of fecal contamination,

boach d public healzh offy alert the public sboul the potential health

hazands before exposure fo unsafe water can occsr

Research Methods &
Caollaboration

The: beeach epideminiogical water study [National Epideminlogical and Environmental Assess-
et of ional (NEEAR) Study| eomsists of y of buench wabers
issiryg  rapid. sarme-itay method ine Ei arel & swimmer hoalth
survey of il tooms of i

Beach Sites

Seudy

sources of wastewater.
1. West Baach Indiana Dunes National Lakeihose. Poster.
Indisna.
2. Mantington Beach, Bay Vilage, Otic.

3 Washington Park Beach, Michigan City, Indiana.
4 Sibvor Beach, 5¢ Josoph, Michigan.

MEEAR Study Design

1. Tws methods: OPCR and EPA Method 1600
2 Four freshwater Great Lakes beaches.
1 t

Research Results

1. Results from the QPCR method were detected in the Smart
Cyclar Instrument (Cepheid) in*real-time"{ie. < 2 hours) and
£ i e and ek wera cormalated with the number of DA coples.
7 vy of ek 2. Enterococei concentrations, obtained using the QPCR method,
were sigrif lated with swimming g
als {Le As thy of. the
Sl ik g e 14
3. The incigence of Gl iliness was highar in childsen than in aduls.
e

idence

& Three cample vialts pes cay 3t 8 AM, 11 AM.and 3 Pl

and weather conditions, pH, snd turhidity.

nal il h, and earach
Table 1.

5. The detection limét of the OPCR method is — 2 cells per sample.

6 Irihibition was not @ major problem with the OFCR methed, as
= 5% of sample extracts requined additiona dilutions.

7. QPCR result i lated with thy 1 EPA-
approved Method 1600, especially at high pollutian levels (See
Fgura 3.}

B The waist-deep sample was a stightly beter predictor of GI
o
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the shin-deep . but th i
mare strongly assaciated with Gl iless than the specific depth
averages.
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Research Conclusfons &
Future Directions

L. Ei QPCR cell k e | with gastroi |
llnesses at freshwater Great Lakes beaches, influenced by point sources
of waslewater.

2 The 8 AM water sample analyses were predictive of illness the same day,

3. Nore of the other (llnesses studied produced relationships with the
OPCE cell ey pportive of swimmer and criteria
development,

4. Resulty from this study may lead to the development of new criteria for
beach closing day X

5. Use af the QPCR method, which s capable of producing “real time”
rosults in £ 2 hours, will allow beach managers and public health officials
to alert the public in a timely manner about potential health hazards at
Great Lakes beaches, thereby reducing waterborme illness,

. This research reported the results obtained at the freshwater, Great Lakes
beaches stisdied in 2003 and 2004. In 2005, the first marine water beach
(Edgewater Beach, Biloxi, Mississippi) was studied, and an estuarine
beach, Goddard Memarial State Park Beach, Warwick, Rhode Island, is
being considered for the summer of 2006, Other estuarine and marine
beaches will be studied in the future.

Interactions with Customers

1. The USEFA Office of Water:
. e ».

w o Water fointly
duveloped the Action Plan for Bradhes. which cutlined the rescarch
el for a criteria document for | waters.
i h asd Develop hhars inchuded staff froem the Office
of Water on all of its Peer Review anel moetings.
The Otfice of Research and Development has maintained a close Haison
it the Ol of Water durbng thae course of the NEEAR study, Infarming
them of the progress ol the stucdy an a routine basls.
2 Sk tate and thy beach managers, public
healih officials, USEPA Regions, the scienific community, and the publick
*  The Office of Research and Development participated in five regional
bach conderenecs, which provided a platform for informing stakeholders
of the progress of the NEEAR study and also fr presenting peeliminary
data from the study.
USEPA Regloral personned nd some Office of Water Stafl assisted with the
Sfeld shuddies.
T ' made &t s and other scientific meetings
i various parts of the Urnited Stases o groups that have an interest in nec-
reational water and pelblic bealth safety in ofder to keep them aware of e
LS. Environsental Probection Agency s sesearch efforts in this anca.
Data deveboped dy b of this study have bs iblished in
eer neviewd joumals.

How Research Contributes fo

Qutcomes

T his research sty will be wsed by the USEPA Office of Waser 1o
develop new health-based criteria and guisdelines for recreationad water quality. The
rapid CPCR method provided by this sty is capable of produscing resslts within 2
hors of sample snalysis and will allo beach managees and public health officlals
o aleet the public befure they are exposed to potentlal health hazards, thereby
reducing waterbame liness




