FRAMCEEN GONZALES, who oversees warerparks, engineering, safery and insurance, is the vice president of risk management for
= Great Wolf Resorts, which operates 11 indaor waterpark resorts in Novth America. She also chairs the Model Aquatic Health
(,ocle_ s Veniilation Technical Commiitee.

‘Nothing But Ai

The head of the MAHC Ventilation Technical Committee explains how her ¢ group
c:ddressed the thomy issue of air quality — and how you can get lnvo!ved

ave you ever calculated how much urine
and sweat are in the average pool! The.
number might surprise you. All this
urine and sweaz {amongst other things)
form that nasty, elusive thing we know as
chloramines, which show up as the combined .
chlorine we see in our daily tests. This tells
us what's in the water, bur not always whits
in the air. Nitrogen trichloride, aka trichlora-:
mine {TCA), literally jumps out of the water
and into the air. But what is it made of? Three
chlorine atoms attached to the ammonia ion,
which comes from urea, the main component
of urine and sweat. So if you have a lot of chlo-
. rine in the water as well as a lot of wtine and
- sweat, then you're. going to have combined
chilorine, the precursor to TCA. We can male
an assumption that if there’s a lot in the water,
then it is likely there is & fot going off into the
air. That's what we know today.

We knew éven less in February 2007. A
new Great Wolf Lodge in Mason, Chio, had an
issue no one could put their finger on. It wasn’t
unti! we had done a fot of research and testing
that we thought we found some solutions.

None of us knew at the time that these
valuable lessons learned would impact the
development of the ventilation module of the
Model Aquatic Health Code.

. We knew developing the ventilation mod-
ule would be a challenge because the spectrum
of indoor aquatics facilities & wide and water
treatment also is needed to include new rech-
nologies that are not in widespread use. What
worked for one facility might be overkill for the
athet, so we had to think of how to approach
this without adversely affecting cither end of
the specerum. [t was apparent we would need
a diverse group to be on the rechnical commit-
tee, so we selected a team of experts with specif-
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ic backgrounds: academics, sanitarians, govemn-
ment specialists in industrial hygiene, facility
operators of varying types of faciities, designess,
anufacturers and ASHRAE experts.

We had some very lively discussions on
the various aspects of indoor air quality, then
we hroke these down into sections so we could
systematically address them.

B Which contaminants are in the air based on

peerteviewed science

B The effects these contaminants have on peo-
ple, and which contaminant thresholds were

already established in current research

# How these contaminants ger into the air so

we could address the mechanism of entry

B What the hierarchy of design should be

{bather comfort vs, building protection)

B Paramerers for smaller, low bather facilities

with low ceilings vs. high cccupancy facilities
with huge air volumes

B Requirements for pools with basic water

treatment vs. thase with sophisticated systems

designed for managing contaminants

B How faciliries are maintained by on-site staff

B How to address the contaminants brought

in by bathers

B How to write a code that would be practical,

rneet the obiective of improved air quality and

vet could be enforced by sanitarians

We discussed all the objectives outlined
above, but we also had three distinet conversa-
rions about contaminants and thresholds; fresh
air requirements; and the use of UV and ozone
to minimize airbome contaminants,

Very early on in the discussions, we evalu-
ated the known biological and chemical con-
tarninants present in the air and determined
their prevalence and adverse effect on bath-
ers. The research pointed to TCA being most
prevalent and the compound having the most
well-known adverse effect. Bur we also had a
challenge in determining what wauld be an ac-
ceptable threshold in an indoor environment.

First, the test method used for TCA in the
research varied, so that meant the amounts re-
corded could be different among the research.
Second, there is no easy test that a sanitarian or
operaror could use in the field that would allow
for a real-time test as we have for testing free
chlorine, pt and the like. It would be difficule
10 enforce a threshold that could not be easily
measured. As a result, the ventilation module
has not proposed thresholds, but as technol-
ogy develops for real-time testing, we may be
able to incorporate measurable and enforceable
thresholds into future editions of the MAHC,

As we considered aithome contaminants,
we discussed the facs that under carrent prac-
tices, the most common solution was bringing
in fresh air. This removed contaminants and

diluted the amount of contaminants regardiess

of the type. We had a “think tank” session in
which a formula for fresh air was established.
Using ASHRAE requirements s a base,
the group developed an amount of fresh air re-
quired to not only account for the building size,
but for the types of pools, and the number of

 people in these environmencs. This helped us

address small and large facilities, as well as low
bhather vs. high bather load facilities.

The approach was practical, considering
the density of people in pools and the fact that
certain pools contribute to air quality differ-
ently. Moving water releases TCA more than
flat-water pools. Hot water releases more con-
taminants in the wazes, and evaporation releas-
es more TCA into the air. The formula used
for determining the minimum fresh air require-
ments is modular, so it will not limit design.

Lastly, we discussed the use of UV and

“ozone as 2 method to control combired chlo-

tine in poals and hence remove the precursors
to TCA. The problem is, the types of equip-
ment on the market vary greatly and how they
are installed determines their efficacy. To know
definitively that UV or ozone would be effec-
tive, a test method would be needed to prove
the equipment’s efficacy under certain condi-
tions. Without the research to show the effi-
cacy, we had to rely on what we know works
and could be measured. _

Asaresult, the backbong of the ventilation
module is the formula for determining fresh air
recuirements. We think chis will help designers
plan for fresh air, not just based on the square
footage, but also peak occupancy and type
of pools {for example, flat, agitated and hot
watet), We believe it is practical and reflects
the standard practices in how water quality is
maintained. It also adds safety factors for air
handling based on contamination burden.

We hope you find the sane as you read
through the document posted for public com-
ment through June 12 on CDCs Healthy
Swimaming Web site. Your input and comments
are appreciated and will be considered even of-
ter the June 17 dae! &
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