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Introduction

e There is a risk associated with exposure to disinfection byproducts (DBPs)

e DBPs are formed when organics present in water react with the
disinfectants.

e Cancer, respiratory effects and reproductive effects.




Fugacy Model

e Most prevalent DBPs in water are trihalomethanes (THMs) and haloacetic
acids (HAAs).

e Three main exposure routes: ingestion, inhalation and dermal contact.

e Models to estimate exposures to DBPs in swimming pools: SWIMODEL
and a fugacity exposure model.




Fugacity model

The escaping tendency of a chemical to leave one medium in preference for
another.

C=fZ
Where:

C = concentration
f = fugacity
Z = fugacity capacity



Fugacity Model

=> The use of fugacity in contaminant fate modeling allows simultaneous
consideration of all the media and processes occurring in the environment.

=> Fugacity capacities are calculated from the physco-chemical properties

=> Sometimes, depending on its concentration, we need to consider them in
our balance equations

=> Variability (aleatory uncertainty) is in every case of these model



Uncertainity of the model

Transport between water and air.

1
D12 = 1 1 (2)
kgA12Z1 kjAq12Z>
where
o [ 1s the air side mass transfer coefficient,

A5 18 the surface area of the water,

/1 and Z, are the fugacity capacities for the air and
water compartments, respectively; and

k; 1s the water side mass transfer coefficient.



Fuzzy-Based Models.

TABLE I, ALCUL ALUES K AND Ky . 5
ik st There are four basic steps in the DSW
Pool 1 Pool 3 Pool 5 Source of Equation ‘ . .
o Tasr Tar Tas e | algorithm:
sia (a8 | »s | pnos | e Select a value a in the membership
76.5 59,2 66.6 [29] [28] | functions.
kqemhr | 269 256 | 251 [30] [28] | e Find the intervals in the input
o I S NN l| membership functions that
1737 63.0 6,1 [26] .
T T | correspond to this a.
Fool 1 Pool 3 Pool 8 Source of Equation | o USing interval OperationS’ CompUte
058 |o0s8 [o0ss | e _| the interval for the output
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e A B i SR | selected a-cut level.

e Repeat these steps for different
values of a to build fuzzy result.
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TABLE IIL INTERVAL VALUES FOR Ky AND K;

Pool 1 - Pool 3 Pool 5
Eﬁ lefi | right | lefi | right | i | right

0 20 99 | 20 99 | 20 99
| & 025 | 217 | 934 | 214 [o00 |213 |09
| mh) s [233 [8727 [228 [810 [225 [s28
075 | 250 |821 |242 | 720 | 238 | 747
1 266 | 765 | 256 | 630 |251 | 666
;‘;;:i left righ!‘l lef | Fght | lefp | rlght
0 0.58 |61 | 058 |462 | 058 | 413
b 025 | 347 |489 | 347 | 377 |347 | 342
(emh) (o5 |636 [366 |636 |202 |636 |268
075 | 925 | 244 | 925 | 206 | 925 | 195
1 1214 | 121 [1214 | 121 | 1214 | 121
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Fuzzy model results

In a similar fashion, we use this fuzzy results to calculate fugacity, mass
transport and use those results to calculate the concentration of Chloroform in
the air and in the pool. ;
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Conclusions

=> Fuzzy based models, for identifying DTP
- DSW Algorithm (Fugacity due to mass transport)

=> There is a bigger amount of Chloroform on the pools that use DBPs and
their outsides, that by long time could cause sickness.

-> Fuzzy-based environmental models require less computational complexity
while providing a better representation of our true understanding of a
model when data are lacking



