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Appendix A CDC-RWI publication

Fecal Incident Response
__Recommendations for Pool Staff*_

What do you do when you
find poop in the pool?

» These recommendations ars for responting to fecal incidenis in chlorinated recreational water
venues,

« Improper handling of chiorine-based disinfectants-can cause injury. Follow proper gecupational
safety and health requirements when following these recommendations.

» Pool Closures: Fecal incidents are a concern and an inconvenience to both paol operafors and
patrons. Pool operators should carefully explain to patrons why the pool needs to be closed in
response to a fecal incident. Understanding that pool closure is necessary for proper disinfection
and protection of the health and safety of swimmers is likely to pramote support rather than
frustration. Pool closures allow chiorine fo do its job — to kill germs and help prevent recreational
water illnesses (RWis).

Last updated March 18, 2010

http://www.cdc.gov/healthywater/pdf/swimming/pools/ fecal-incident-response-
recommendations.pdf




WHAT ARE RECREATIONAL WATER ILLNESSES (RWis)?

What is the first thing that pops into your head when you think about water safely?
Drowning? Slippihg? Lightning? All good answers, and all are very important. Bi, did you
know that germs can confaminate swimming water? These germs cause RWAis that have
made many people sick.

RW(s are caused by germs:such as "Crypte” (KRIP-toe), short for Cryptosporidium, Giardia
(gee-ARE-dae-uh), £ coff 0157:H7, and Shigella (Shi-GEL-uh). '

HOW ARE RWWIs SPREAD?

RWis are spread by swaliowing pool water that has beén contaminated with fecal matter,
How? If someone has diarrhea, that person can easily contaminate the pool. Think abaout if.
Pool water is shared by every swimmer. Really, it's communal bathing water. 1f's.not
sterile. I's:not drinking water: '

The-good news is that germs causing RWis are killed by chlorine. However, chlorine
doesi't work right awdy. lt-takes time to Xill germs and seme germs like Crypto can live in
pools for days, Even the best maintained pools can-spread iliness.

SHOULD ALL FECAL INCIDENTS BE TREATED Germ Inactivation Time:for
THE SAME? Chiorinated Water”
Mo, A diarrtiedl fecal incident.is a higher-risk event .

than a formed-stoo] incident. With most dianheal :Germ Time
ilinesses, the number of infectious germs found in .

egth bowel movement decreases as the diarrhea

stopé and the person's bowel movements refurn fo ' coli O157:H7 )
normal. Therefore, d formed stool is probably less of Sacg’,ﬁf Lessthan 1 mintte
atisk than.a diarrheal incident that you may not see. T
A formed stool may conlan no.germs; a few, or many | Hepatitis A _ "y :
that can cause ilingss. You w'oh!';t know. The germs ~ | Virus About 18 minutes
that may be present are less likeily to be'released into e .
the peol becaiise they are mostly contained within the | Giardia About.45 minutes
stoal. However, fornied stool al$o protects gérms | Parasite TR R
inside from beirg exposed to the chlorine inthe pool, e _ T
o prompt removal is necessary. ] Crypto About 15,300 minutes
Parasite BE10.6 days?

SHOULD YOU TREAT A FORMED FECAL INCIDENT AS IF IT CONTAINS CRYPTQ?

No: In 1999, pool staff volunteers from across the country collected almost 300 samples
from fecal incidents that-occurred-at water parks and pools.1 CDC then tested these
samples for Crypto and Giardia. None of the sampled feces tested positive for Crypto, but
Giardia was found in 4.4% of the samples collected. Theése results suggest that formed
fecatincidents pose oniy a very small Crypto-thréat but should be treated as 2 risk for
spreading other germs (such as Giardia), Remember a diarrheal fecal incident is
considered to be a higher-risk event than a formed-stool fecal incldent.

*" 1 parls per milfion {ppm) or mafl free chiorine st pH 7.5 or I8ss and & lempatature. of 77°F (25°G} or -higher.

T Shields JM; Hil VR, Arrowood MJ, Beach MJ. Inactivaticn-of Cryplosporidium panam under chictinated recreational waler condiltions:
J Water Henlth 20086(3):513-20;
¥ 0DC. Prévalence of Parasites.in Feeal Mateital fror Chlodnated Swirming Paols =~ Uniléd States, 1983, MMWR 2001;50(20):410-2.
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formed stool in‘the pool?

Formed stools can act as d container fof germs. T the
tecal matter Is solid, removing the feces from fhe poal
without breaking it apart will Himit the degree of poel
contamination. In addition, RWis are more Bely to be
spread when someane who is ill with diarrhea has a
fecalincident in the poal.

diarrhea in the pool?

Thosa whi swim when- ' with dlarrhea place other
swirnmaers al significani risk for getting sick. Diarrheal
incidents are much more jikely than formed stooi fo contain
germs. Therefore, it is important that all pool managers
stress to patrons that swimming wher il with diarrhea (s an
unheaithy swimming behavior.

1. For both formed-stool and diarrheat fecai incidents,
close the poo] to swimrers. If your have midliple pools that use the same filtration system — all pools will have to be closed
lo swimmers, Do rot allow amyone to enter the poci(s) unlil the disinfaciion process s compisted.

2. For both formed-stoo! and diarrheat fecal incidents, remove as much of the fecal material as possible (for example,
using @ net or bucket) and dispose of it in a sanitary manner. Clean and disinfect the item used to remove the fecat
maletzial (for example, afler cleaning, leave lhe net or bicket immersed in the peol during disinfection).

VACUUMING STOOL FROM THE POOL IS NOT RECOMMENDED.

3. Ralse the free chlorine fo 2 paﬂs pefﬁi Iil(‘J‘n”({ibl"i;l)., ¥ [

léss than 2:phm, dnd énsure pH 7.5 or fess and &
tefnperatire of 77°F (25°C) or highat. ‘This'chlerine
cancentralion was selected to keep the poo! closure
timie fo approxiinatefy 30 minutes, Other
concentralions or closure times can be used as long
as the confact time {CT) inaciivation: value* is
achleved {sea naxi page}.

4. Malnlain free chlgtine concentration at 2 ppm and pH

7.5 or less for at least 26 minutes hefore reupenlng

the: por.ﬂ State or focal teguiatars may. requite hlgher

presence of chlotine

to glow disinfection,. Ensure
that the filtraticn system Is
operating while the poot
reachés and maintains the
proper free chlorine
cancentration duringthe
disinfection pro¢ess.

slabilizers,” which are known

If necessafy. before attempting the: hyper:mrorlnallon of any
poal, consdlt an adquatics professional o defermine the
feasibilily, the most optimal and praclical metheds, and readed
salety considerations.

Raisa the free.chlorine concentration to 20 ppm* and maintaln
pH 7.5 0r less and a temperature at 77°F (25°C) or higher. The
free chlorine and pH should remain at these levels for at least
12.75 hours o achieve the CT inaclivation vatue of 15,300.*
Crypto T Inactivation values are based on klliing 99.8% of
Cryplo. This level of Grypto inactivation cannot bie reéached
in the presence of 0 ppr chigrine stabilizer, even aifter 24
hours at 40 Epm free chiorine, pH 6.5, and a temperalire of
TI°F (26°C). T Extrapolation of these data suggest it would
take-appreximately 30 hours to kill 88.9% of Cryplo im.the
presunics of 50 ppm or lass cyanuric acid, 40 ppm free

Confirm that the Bilsgtion system js operaling while the water
reaches, and Is maintained, at the proper chiorine levet for
disinfection.

Baclkwash the filter after reaching the GT Inactivation valkue, Be
sure the efffuant is gischarged direclly to waste-and.in
dccordande vith state or local regufatlens. Do #icl réturi the
hackwash through the Biter. Where appropriale, replace ihe
fiter media.

Aflow swimimers back into the water only after the requised CT
inactivationi value has been achieved and the free c¢hiorine ard
pH levils have been returried lo the normal operating rangé

] _a[Iowed by the.state or lagal regulatory autherity. !

chiorine, pH 8.5, and a temperature of 77°F (25°C) or higher.

Estabhsh afecal Incident fog. Document each fecal mcidenl by recardmg date and time of the.event, whether it
involyed formed stool or diarrthes, and the free chlorine and pH levels at the time or dbservation of the event.
Before reopening the pool, record the free chiorine and pH levels, the procedures fallowed In response to the foal
incident (including the process used to increase chlorineg levels if necessary), and the contact time.

* CT inactivation value refess 1o concentralion (C) of free chlorine in ppm (or mg/L) muiliiplied by time (T) in minutes at a specific pH and
temperatura.

f Chiorine slabilizers Include compotinds such as. cyanurio acld, dichlor, and teichior,

T Many conventional test kis cannot measure froe chloring Jevels this high: Use chiorine 1est strips thal can measuns {rae chioring in a tanga 1hay
inclirdés 20-40 ppm {such as those used in the féod indusiry} or make dilulions vith chioiine-free walar when® using a stahdard OPD 634 kit.

#)f pool operalors want.to use a different free chiorias cencantratian or lnackvation fime, they nead to ensura that CT insctivation values atways
remain the same (seg nexl page for examples of how to acocompiish this):

** Shialgs JM, Hill VR, Arowond MJ, Beach MJ. inaclivation of Gryplosporkiium panum under chicrinaiad recreational water conditions; J Vvaler
Haalth 2008;6{3):613-29.

ﬂShla}ds 4, Amowood MJ, Hill VR, Beach MJ. The effect of cyanutic acid an the chlorineg inactivation of Gryplosporicium papvasm. d Water Healih
2008; F(1): 108114,
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How lang does it take to disinfect the pool after & fecal incident? This depends on what type of
fecal incident has occurred and: at which free chloring levels you chijose to disinfect the pool. If
the fecal incident is formed stoo), follow Figure 1, which displays the specific time and free
chlerine levels needed to inactivale Giardia. If the fecal incident is diarrhea, follow Figure 2,
which displays the specific ime and free chlorine levels needed (o inactivate Crypto.

Figure 1 Giardia Inactivation Time for a Formed-Stool Fecai Incident

Free Chlorine Level {ppm) Disinfection Time*
1.0 45 minutes
2.0 25 minutes
3.0 19 minutes

¢ Those closurs times are based on $9.8% Inactivatien of Glardlfa cysts by chierine'at pH 7,5 of less and a'terrperature of 77°F
(25°C} ot higher. Thé closuia times ware darivad fror tha 1.5, Envirinmantal Pralectioni Agahcy (EPA} Disinfectlon Prokling and
Benchmarking Guldance Manual. These closuis fimas do nol take ok agcolnt "ded{l spots” dnd pther aroas of paor pool waler

mexing.
Figure 2 Crypto Inactivation Time for a Diarrheal Fecal incident
Free Chiorine Leve! (ppm) Disinfection Time*"
; 10 1,630 minutes (25.5 hours)
20 765 minutes (12.75 hours)
40 383 minutes (6.5 hours)
“ Shislds JM, Hil VR, Asfossodd M., Betich M. friactivation of Crypk fdium parvum undar chisinated Jorial waiter earidi-

fions, 4 Water Health 2008:8(3):513-20.

oy pH 7.5 or jass and a famperature of 77°F {26°C) or.higher.

Tha CT inactivation value is the concentration (C) of
fres chicring in ppm multiplied by time (T) in minutes (CT
inactivation value = G x T ). The CT inactivation value for
Giardia is 45 and the CT inactivation vatue for Crypto is
15,300 (pH 7.5 or less and a temperature of 77°F [25°C]
or higher}. If you choose to use a different frea chlorine
concentration or inactivation time, you must ensure that
the CT inactivation values remain the same.

For example, to determine the length of ime needad 0.
disinfect a pool after a diarrheal incident af 15 ppm, use
the following formula: C xT = 15,300

Solve for time; T = 15,300 + 15.ppm = 1020 minutes or
17 hours, [twould teke 17 hours to inactivate Crypto at
15 ppm.
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Hyperchlorination to: kill Cryptosporidium

Cryptosporidiun (or “Crypto”} is a chlorine résistarit parasite, so even well-maintained
pools, water parks, and interactive fountains can spread Crypto.among swimmers. ifan
outbreak of Crypto infections occurs in your commuriity, the health departmerit might ask
you to'hyperchlorinate. Additionally, to help keep Crypto levels in the water low, you might
chicose to hyperchlorinate regularly (for example, weekly). If necessary, consylt an aquatics
proféssional to determinie and identify the feasibility, practical methods, and. safety
considerations before attempting to hyperchlorinate.

Step 1: Close the poal to-swimmers. If you have multiple pools that use the same filtration system
— ail poels wil have {0 be closed to swinmers and hyparchlorinated. Do not allew anyone to enter
the pool(s) until hyparchlorinatioh is cormplated.

Step'2: Raise the free chlorine concentration (see Table)@nd maintain pH 7.5 of less and the
temperature at 77°F (25°C} of higher.

Step-3: Achleve a contaettime (CT) indctivation value:of 15,300to: kill Grypto. The CT inactivation
value refers o the concentration of free chiering in parts per million (ppm) multiplied by time iy
minutes.at & specific pH and femperature (seé footnote ¥ for guidance if chlofine stabilizer Is used).

Use the formula below to calculate contact timé (CT)
Pafts per million (ppm} free ¢hlorine | x §  Minutes = cr
207 % 765 = 15,300%
10 X 1,530 = 16,300

Step 4: Confirm that the filtration system is operating while the water reaches and is maintained at
the proper chlerine lovel for disinfection. ,

Step&; Backwash.the filter thoroughly after reaching the.CT inactivation value. Be sure the effluent:
is discharged direclly to waste and in accordance with state of local regulations. Do not return the-
backwash through the filter. Where appropriate, replace the filter media.

Step 6™ Allow siwimmers back into the water only after the required CT inactivation value has
been achleved and the free-chiorine and pH levels have-been retumed to'the normal eparating
rahge alowed by the state or local regufatory authority,

* Checl for existing puidelines from yaur local or state reguilory agency before ise. CDC recommenidations do not réplace exisling state

o 6éal regiilstions or guldeknas,
t Many conventional test kils cannot measure froe ¢hiorine [evels this high. Use ehloring tes! strips that can measuse free chlorine in-a

range {hal inckides 20~40 ppri or mglL (such a3 thiose tsed in the food indusiry) oF mdke dilutions for.use in & standard DPD test kit
using thlodne:frge water; '

1 shiglds JM, Hill VR; Atfowosd MJ; Beach MJ, Inactivation of Cryplosporddium parvurtt inder chlorinated facreationat water conditlons: J

Wailer Heallh 2008;6(3):513-20,

Crypto G ngclivation values are based on kiling 98.9% of Crypto. This levet of Cryplo Inaciivation cannot be reachad in tiie presence of-
50 ppm thlorine stabilizes, even afler 24 hours at 40 ppm free chlorine, pH 6.5, and a temperalure of 77°F (25°C). Extrapolation of these
dale suggest i would lake spproximately 30 hours 16 kill 99.9% of Cryplein this presence of 50 ppm or less ‘cysnurié ackl, 49 pipm free
chlofifie, pH. 6.5, anda temperature 6f 77°F {25°C) or-higher. Shieids JM, Asraioad MJ, HIL VR, Boach M, The affect of eyanuiic add o
the chloring inacfivatlon of Criplasporidiin parviim in 20 ppm frae chiorine, .| Waler Healih 20087 7(1):1 08414,

** CDC dpes nol recommand testing the waler for Crypto afler hyperchlorinalion is completed, Although hyp o destroys
Cryplo's.infectivity, it does nol-necessasity desiroy the structure of the parasite.

Healitly Simming
Last updated Aligiist 9, 2010 i ’ £

http://www.cdc:.gov/heaIthywater/pdf/swimming/pools/hyperchIorination—to—kill-cryptosporidium.pdf




