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* Disinfectant byproducts (DPBs) can form when organic matter and Tap Water Spa Water Inlet temperature 200°C

chlorinated species interact Fj Treated with NaCl p- Treated with trichloro-s- On SOUTCe temperaTure >

Haloacetic acids (HAAs) are a non-volatile subclass of DBPs with 6 F i i iq7i i Carrier gas flow rate 2 mL/min

. | ARS * Faucet head wiped with clean triazinetrione Carrier gas pressure 50 kPa

main variants seen In Figure 1 ) o disposable cloth * Scooped using a clean plastic Injection volume 0.2 uL

DBAA, BCAA, and DS;AA are labeled as “reasonably anticipated to be  Ran water through faucet for cup Bra-washes with octanol >

human carcinogens 30 seconds before sampling « 2samplelocations Past-washas with octanol 2

The traditional EPA method uses GC-ECD to analyze samples along

with a lengthy extraction and derivation process.?
The City of Kamloops tests for HAAs in their drinking water once a

year.?

of the five HAAs listed prior, which is 80ppb.>

Scheme 1. Flowchart form of the method for standard and sample dual derivation and extraction.
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Figure 1. Names and structures for the six main HAAs.
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Methodology
* Analyzed using the Agilent 7890B GC system paired with the Agilent

5977A MSD system along with a PAL liquid autosampler system
Add 1.0 mL of n-octanoland 1.0 mL of ethanolina 10 mL vial
Inject 30uL of trifluoroacetic anhydride (TFAA) under the octanol

* Prepare samplesto 12.4% (w/v) Na,SO, and 10% (v/v) H,SO,
* Add4 mL of acid-salt sample to vial

Sonicate for 10 minutes and let stand for 30 minutes
* Harvest octanol layer and analyze with GC-MS following Table 1.
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e 2samplelocations .
 Dallas, Kamloops .
* Aberdeen, Kamloops

Swimming Pool Water

* Treated with NaCl

* Scoopedusing aclean
plastic cup

e 2samplelocations
e Both taken in Dallas,

Kamloops

Dallas, Kamloops
Upper Sahali, Kamloops

Each sample was preserved with
~12 mg ammonium chloride and
refrigerated immediately after
sampling.
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Figure 2. Proposed derivatization mechanism to produce acetate complexes from HAAs and octanolin acid shown
by the transition of MCAA to octyl chloroacetate

Results and Discussion

* Pool 1 had no detectable HAAs

* Pool 2 had no detectable MBAA

* Hottub 1 had the highest concentration with MBAA measured at
106.2 ppm

* Pool 2 had the lowest detectable concentration with DCAA
measured at 0.611 ppm

* Multiple samples had higher brominated HAA concentrations than
chlorinated HAAs which was unexpected due to all the water
sample being sanitized with chlorinated products

* Every detectable sample had HAA concentrations over the
recommended federal limit of 80 ppb

* Hottub 1 and Pool 1 were managed by the same individual on the
same maintenance schedule which implies that the difference
between the HAA concentrations is not largely contributed by the
maintenance

e Standard deviation was £0.075ppm

Temperature and hold #1 40°C for 1 minute

Ramp rate #1 25%C/min
Temperature and hold #2 180°C for 4 minutes
Ramp rate #2 30°C/min

Final temperature and hold 250°C for 2 minutes

Solvent delay 5.7 minutes

SIM 79,95, 48, 76, 121, 123, 139, 36,
110,127,129,131,120,122,173

Scan range 35-230

Table 2: HAA concentrations for Spa samples

Hot Tubs TCAA BCAA

(Ppm) (Ppm)
Hot Tub 1 106.2 13.70 22.68 13.55 19.82
Hot Tub 2 16.62 2.734 4.081 24.81 5.490

Table 3: HAA concentrations for Pool samples

Swimming MBAA DCAA TCAA BCAA
Pools (ppm) (ppm) (ppm) (ppm)

DBAA
(ppm)

Pool 1 ND ND ND ND ND

Pool 2 ND 0.611 1.325 0.992 2.029

Table 4: HAA concentrations for Tap samples

Tap Water MBAA DCAA TCAA BCAA DBAA

(Ppm) (ppm) (Ppm) (Ppm) (Ppm)

Aberdeen 2.664 5.131 14.816 81.410 8.569

Dallas 14.509 3.625 9.322 4.402 5.599
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4 Conclusions N

* Agreener method compared to the EPA method was produced
* Method was suitable to analyze various HAAs
* Most samples analyzed had higher concentrations of HAAs than the

\_ federal limit Y.

water samples.
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