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Results and Discussion
• Pool 1 had no detectable HAAs
• Pool 2 had no detectable MBAA
• Hot tub 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

• Hot tub 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

• Standard deviation was ±0.075ppm

Conclusions
• A greener 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

Background
• Disinfectant byproducts (DPBs) can form when organic matter and 

chlorinated species interact 1
• Haloacetic acids (HAAs) are a non-volatile subclass of DBPs with 6 

main variants seen in Figure 1
• DBAA, BCAA, and DCAA are labeled as “reasonably anticipated to be 

human carcinogens” 2
• The traditional EPA method uses GC-ECD to analyze samples along 

with a lengthy extraction and derivation process.3 
• The City of Kamloops tests for HAAs in their drinking water once a 

year.4

• Health Canada also promotes a limit on the combined concentration 
of the five HAAs listed prior, which is 80ppb.5

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-octanol and 1.0 mL of ethanol in a 10 mL vial 
• Inject 30µL of trifluoroacetic anhydride (TFAA) under the octanol
• Prepare samples to 12.4% (w/v) Na2SO4 and 10% (v/v) H2SO4
• Add 4 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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Figure 1. Names and structures for the six main HAAs.

Tap Water
• Treated with NaCl
• Faucet head wiped with clean 

disposable cloth
• Ran water through faucet for 

30 seconds before sampling
• 2 sample locations

• Dallas, Kamloops
• Aberdeen, Kamloops

Swimming Pool Water
• Treated with NaCl
• Scooped using a clean  

plastic cup
• 2 sample locations

• Both taken in Dallas, 
Kamloops

Spa Water
• Treated with trichloro-s-

triazinetrione
• Scooped using a clean plastic 

cup
• 2 sample locations

• Dallas, Kamloops
• Upper Sahali, Kamloops

Each sample was preserved with 
~12 mg ammonium chloride and 
refrigerated immediately after 
sampling.

Figure 2. Proposed derivatization mechanism to produce acetate complexes from HAAs and octanol in acid shown 
by the transition of MCAA to octyl chloroacetate

Table 1: GC-MS instrument parameters

Table 2: HAA concentrations for Spa samples

Table 3: HAA concentrations for Pool samples

Table 4: HAA concentrations for Tap samples
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Scheme 1. Flowchart form of the method for standard and sample dual derivation and extraction. 
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