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Commentary

Paul C. Chrostowski, PhD., QEF, ERSH.
Sarah A. Foster, M.

ecreattonal  water-borne  infections
disease is an impotant problem both
ir the United States and elsewhere, For
and 2000, the Centers for Disease
Cinirol and Prevention (CDC) repored 59
owhreaks of infections disease associated
with mecreatbonal water wse in the Undped
Suates, aflecting almosy 2,100 people amd
resuliing in four deaths (CDC, 20020, & wide
varicty of microorganismes are responsible for
secreational water-bome disease, including
Cryptosporidium, Shigelia, E coli O157:H7,
and nerovinas (O, 2000, 30027 (norevins-
5 are marmsed afer vhe original sirain, Norsalk
virus, which cansed an oubreak in a school in
Morwalls, Ohio, in 1968
The oocwrrence of oubreaks in ostensibly
ereated water suggests thal cwrrent water
treatment practices are nol cllective for
pathiegen control. Most of the reported ow-
breaks were associated with disinfection fail-
ures under routine conditions ratler than
nonreuting incidents such as accidental
fecal releases (AFRs), The root causes of
inadequate  disinbection  imclude human
errar, mechanical or elecirical fallure, wnan-
ticipated increwses in bather load, unab-
werved incidents that introduce microorgan-
isms, and improperly maintained filration
cigUipment
Microbiological contamination of pook
and spas is widespread. Sandel (1990) sur-
veyod 15 residential spas and 128 pools in
the United Stnes. That smdy found free-
halogen residuals of bess than 1 milligram per
liter (mg/L) in eight of the 15 spas, inchading
in three with mondetectable bevels ol halo-
gen, The average total place count in pools
was 20.1 colomy-forming unis per mallilier
(CFUsfmLy, with a mamge from @ 0 "o
mmEeroms b oount. ™ Maning and co-auhors
(1595} surveyed &0 swimming pools and
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foand similar low levels of chlorination
(P=215 mg.l'l '!ll hig'h. levels of mibcroot
(heterotraphic bacteria in 70.4 percent of the
camples), an a significant negatlve correla-
riosr berween chiorine and tota] and fecal col-
iform hacteria, helerowrophic plate count,
angl lecal strepiococci.

T should be a simple matter w maingain
an eflicacious frec-available-chlorine residual
of 3 mg'L throughour a pool, however, the
data suggest that current reatment protocols
are inadequate, as evidenced by the number
and severity of outbreaks. Whar is needed is
a new protoco] that includes chock treatment
to minimize both the opporruniry for human
error and the comsequences of an accident
The term “shock wearment™ as applied 1o
recreational waters has a vanery of meanings,
however, it is often nsed synonymowshy with
*superchlorination.”

We tinvestigared the regulalory perspective
on shock treatment by contacting public
health officials in 10 states that noie shock
1n[nr:n;|[|:|n i siaie Elllilrll.l‘ill."i of laws.
Public kealth offickals feom all 10 states stat-
&d ihat pmrﬁ'linnﬂ[ puh]i.-:'lu:lllh was omne ol
the most important reasons they would rec-
pmmend shock wement of pools or spas;
kowever, three recommended shock treat:
ment anly in response o an AFR.

Many environmental health suthorities
recommend the we of shock reament in
response 10 AFRs. For example, the
ll.[lr}']anl.l r}:[nliml:nl al Health and Mental
Hygienc (MD-DHMH) (2001) has developed
a comprehensive protocel for the wse of
shock treatmient as an intervention fellowing
a pool accident thar may have released
pathogens. This protocol, based on CDC
guidelines (CDC, 2001}, provides detailed
directions for responses 10 AFRs and other
wecidents.

Some agenches also recommeend shick o6 &
rowtine basis, inchuding the New South Wales
Department of Health {(NSWDH) in Ausiralia,
CDC (19971, and come seanes. NSWDH has a
“strong recommendation” for superchiosina-
tion in public pocks and spas (NSWIDH 1996,
1909) and advocates weekly or fonnighily
superchlorination thar mainiains 10 mg. of
free-chlorine resicual for a minimum of ¢ght
haurs. CDCs guidelines for spas sboard cruise
ships recommend maintemance of disinfection
levels a1 3 10 10 mg/L for chlorine or 4 to 10
mgL for hromine and daily shock treaiment.
Texas and Georgia both recommend shock
trestment daily for spas,

In addien o iz application Tar AFEs,
shock treatment may be used as a prophavlac-
tic for pathogen control. Moreover, a proto-
col that emphasizes the routne use of pro-
phylactic shock may help in achieving fail-
sale disiolection. Definidons that could be
wsed in such a protecal for “shock rreat-
menl,” “routing shock,” and “intervention
shiock™ are provided belon:
¢ Shock treatment i defined a5 the addition

of an immediately available oxidizing dis-
infectam, rowtinely of as an inlervention
A shock chemical mngt be effective agains:
a whde variery of pathogens and nuisance
microorganismis with a reasomable CT
factor, (The CT Esctor is the product of the
residal disinfectant concentration [C] in
wig/L and vinie [T] in minutes that the dis-
infectant s in contact with the warer) In
addivien, a shock chemical should be
capable of destroving organsc contami-
nanes and nitrogen compounds with a rea-
somable reaction nime,

v Routine shock involves raising free-chlo-
ring levels to a minimum of 10 mgl for
one 1o four hours weekly for pools and
d=i|:|.' for [,



s Intervention shock, for o water quality
problem feg., accidental Tecal release,
algae, clarity, ¢ve irritation), involves rais-
ing the free-chlorime residual 1o 20
for an eight-hour period when bathers are
nof present. '
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