Appendix 1 —Drinking Water Guidelines

Excerpted from “ Guidelines for Canadian
Drinking Water Quality”

Total Trihalomethanes (TTHM)

The new lower guideline for TTHM was approved in 1993
by the Federal-Provincial Subcommittee on Drinking Water,
and itsparent Federal -Provincial Committee on Environmental
and Occupational Health. Specific wording was approved for
the new guideline which is reproduced below.

“The interim maximum acceptabl e concentration (IMAC)
for total trihalomethanes (THMs) in drinking water is0.1 mg/L
(100 pg/L) expressed as a running annual average of quarterly
samples. This IMAC is based on the risk associated with
chloroform, the THM most often present and generally found
in the greatest concentration in drinking water. The guideline
is designated asinterim until such time as the risks from other
disinfection by-products are ascertained. It isnot expected that
all water systems will be able to meet the revised THMs
guideline immediately. When water systems are expanded or
upgraded, every effort should be made, not only to meet the
revised guideline, but to reduce concentrations of THMs to as
low a level as possible. The preferred method of controlling
disinfection by-products is precursor removal, however, any
method of control employed must not compromisethe effective-
ness of water disinfection.

The risk associated with TTHM is due to some of them
being classified as probable human carcinogens based on posi-
tiveanimal studies, and some positive, but weak, epidemiologi-
cal datain humans. Therisk of cancer at or closetotheguideline
valueisvery low with the estimated risk from lifetime exposure
(70 years) being close to onein amillion.
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Excer pted from Guidelines for
Drinking-Water Quality, 2nd Edition Volume 1
Recommendations, World Health Organization,
Geneva 1993.

Dichloroacetic Acid (DCAA)

DCAA produced neuropathy and liver toxicity in labora-
tory animals. The available evidence of liver tumour formation
in mice was considered insufficient to classify DCAA as a
carcinogen, and the WHO drinking water guideline was based
on a no-observed-adverse-effect-level (NOAEL) for liver tox-
icity in mice. A provisional guideline was set at 50 pg/L.

Trichloroacetic Acid (TCAA)

TCAA has been shown to producetoxic effectsin theliver
of laboratory animals. It also induced tumours in the liver of
mice and was reported to produce chromosomal aberrations,
but was negative in in vitro mutagenicity assays. Due to the
evidence of carcinogenicity being limited to one species the
WHO drinking water guideline was based on a lowest-ob-
served-adverse-effect-level (LOAEL) for liver toxicity inmice.
A provisional guideline was set at 100 pg/L.

Chloral Hydrate (CH)

CH hasbeen used asasedative or hypnotic drugin humans
at doses up to 14 mg/kg body weight. No long term study in
animals was identified by the WHO and the guideline was
based on a 90 day study in mice where liver toxicity was
observed. The lowest-observed-adverse-effect-level (LOAEL)
in the mouse study was used as the basis for setting a WHO
drinking water guideline at 10 pg/L. The guideline value is
designated as provisional because of the limitations of the
available database.



Dichloroacetonitrile (DCAN)

DCAN has been shown to be teratogenic and to have body
weight effects in rats. The no-observed-adverse-effect-level
(NOAEL) in the rat study was used as the basis for setting a
WHO drinking water guideline at 90 pg/L. Theguideline value
is designated as provisional because of the limitations of the
available database.

Dibromoacetonitrile (DBAN)

DBAN has been shown to produce effects on body weight
ina90-day study inrats. The no-observed-adverse-effect-level
(NOAEL) in the rat study was used as the basis for setting a
WHO drinking water guideline at 100 pg/L. The guideline
valueis designated as provisional because of the limitations of
the available database.

Trichloroacetonitrile (TCAN)

TCAN has been shown to be teratogenic in rats. The
no-observed-adverse-effect-level (NOAEL) in the rat study
was used as the basis for setting a WHO drinking water guide-
lineat 1 pg/L. The guideline value is designated as provisional
because of the limitations of the available database.
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Appendix 2 — Sampling Protocol and Analytical M ethodology

Experimental

Reagents. Silica gel (chromatography grade, 100-
200 mesh) was washed with diethyl ether (DEE) and dried at
110°C; sodium sulphate was heated at 400°C for 4 hours,
washed with DEE and dried at 110°C and glass wool was
acidified with sulphuric acid, washed with DEE and oven dried
at 110°C. Diazomethane was prepared as required according to
the Aldrich Diazald method. Groundwater, free of DBPs, ob-
tained from alocal well was used for blanks and the preparation
of fortified standards.

Sample Collection and Extraction. From December
1993to December 1994, replicatewater sampleswere collected
at threewater treatment plants (Ottawa, Hull and Buckingham).
Samples collected were raw water (R), treatment plant water
(T; after final disinfection but before distribution) and treated
water from well-flushed taps (at least 5 minutes) at three
locations along a distribution system main line, representing
near-plant (D1; ca 3 km), mid-system (D2; ca 10 km) and
end-of-line (D3; ca 18 km) sampling locations. Samples were
also collected (R, T and D3) for the analyses of total organic
carbon (TOC), total organic halides (TOX) and pH. Water
samples were collected once in December 1994 for the deter-
mination of bromide ion, Kjeldahl nitrogen, colour, turbidity,
hardness and akalinity.

Water samples for the analysis of THMs, HANS, chloro-
propanones, chloral hydrate and chloropicrin were collected in
62 mL amber bottles containing ammonium chloride (62 mg
per bottle). Thewater ssmplewas adjusted to pH 4.5 at thetime
of collection; the volume of acid (0.1N HCI) needed to adjust
the pH was determined using a 62 mL water sample which was
then discarded. The determined amount of acid was added to
each sampling bottle and, using a gentle stream of water, the
bottles were filled just to overflow to prevent any headspace
and dilution of the added preservatives. The bottles were
capped with teflon-lined seals, returned to the laboratory in a
cooler and stored in acold room until analyzed (usually within
1-4 days). For theanalyses, a12 mL aliquot waswithdrawn and
discarded, 16 g NaCl was added to the remaining sample (ca
50 mL; the accurate volume of the sample bottle was deter-
mined later using a volumetric cylinder), and the solution was
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shaken for 3 min with 3 mL of methyl t-butyl ether (MTBE)
containing dibromomethane (1S-1) and 1,2-dibromopropane
(1S-2) (50 and 250 pg/pL respectively) as internal standards.
After transfer to a precalibrated (3.0 mL) vial, any residual
water was removed with a pasteur pipet and the volume ad-
justed to 3 mL. Sodium sulphate was then added to the extract
and the MTBE solution fortified with 1,3-dibromopropane
(1S-3) (15 pL of 50 ng/pL in MTBE) and analyzed by GC-ECD.
Quantification was based on response factors relative to 1S-2
(IS-1 was added in case there were interferences with 1S-2,
however this did not occur). 1S-3 was used to determine the
percent recovery of |S-2 (95+ 4%). Datafromthefirst replicate
sample was evaluated before analysis of other replicates and if
the chloroform concentration in the sample exceeded the ECD
linear range (0.2-50 pg/L) only an aliquot of the other replicate
samples was used for analysis.

FortheHAAs, thesampling vialsused for water collection,
field blanks and fortified samples were prepared by adding
sodium thiosulphate solution (100 pL of 125 pg/pL) to each
vial, which wasthen oven dried at 110°C for 2 hours. Thevials
were filled just to overflow with samples, sealed with teflon-
lined caps, returned to the laboratory in a cooler and stored in
a cold room until analyzed (usually within 1-4 days). For
analysis of HAAs the total water sample (ca 32 mL) was
transferred to a60 mL separatory funnel containing NaCl (8 g)
and the recovery standard (5.0 il of 100 ng/uL 2-bromo-n-
butyric acid (MBBA) in acetone) was added. The accurate
volume of the sample vial was then determined using a volu-
metric cylinder. The solution was made basic (pH = 11.5) by
adding 1 N sodium hydroxide (100 pL or as determined on
representative replicates), shaken and left to stand for 5 min.
The sample vial was rinsed with 6 mL DEE, therinsing trans-
ferred to the separatory funnel and the sample extracted. After
phase separation (ca 5 min) the agueous layer was transferred
from the separatory funnel into a 50 mL disposable centrifuge
tube. The organic phase was discarded and, after washing the
separatory funnel with asmall amount of DEE (&l so discarded),
the agueous phase was returned to the separatory funnel. The
solution was acidified to pH 0.5 by adding sulphuric acid
(1.2 mL, 1:1) and left to stand for 5 min. The 50 mL tube was
washed with 6 mL of DEE which was transferred to the



separatory funnel and used to extract the agueous solution. This
process was repeated with a second 6 mL of DEE; the separa-
tory funnel was washed with 2 mL DEE after each extraction
and the combined DEE extracts were passed through a drying
tube containing 2.8 grams of sodium sulphate (washed with 20
mL DEE prior to use). The eluent was collected in disposable
centrifuge tubes (15 mL ; pre-calibrated at the 2 mL mark) and
the volume reduced to 1.8 mL using a nitrogen gas evaporator.
The GC-M S quantification standard (5.0 pL of 200 ng/uL para
bromochlorobenzene in DEE), methanol (10 pL, dried), dia-
zomethane (60 L) were added and the volume adjusted to 2
mL with DEE. After 30 min with minimal exposure to light,
silicagel (50 mg) was added and the samples allowed to stand
for at least 30 min before they were analyzed by GC-MS.

Water samples were collected for the analysis of total
organic carbon (300 mL samples collected in prewashed poly-
carbonate bottles containing 1 ml of 10% H,SO,) and totél
organic halogen (500 mL samples collected in prewashed am-
ber glass bottles containing sodium thiosulfate). Water samples
(60 mL in prewashed polypropylene bottles) were collected for
the determination of bromide ion.

Gas chromatography. GC-ECD analysis was conducted
using a Varian Vista 6000 GC with an on-column injector and
aJ&W DB-530 m x 0.32 mm id (1 p film) column. The GC
wasinterfaced to aVista402 chromatography datasystem. The
operating parameters were: oven temperature program: 50°C
(3 min), 1.5°C/min to 65°C (1 min), 5°C/min to 120°C,
20°C/min to 180°C (10 min); on-column injector program:
100°C, 140°C/min to 240°C (15 min); detector: 290°C. The
helium carrier gaswas set at 1 mL/min (ambient) with nitrogen
make-up gas set at 25 mL/min. The confirmation analyseswere
conducted on a DB-17 column (J&W DB-17 30 m x 0.32 mm
id (0.25 p film). The oven temperature program was. 35°C
(3 min), 0.5°C/min to 40°C (1 min), 6°C/min to 100°C (1 min),
15°C/min to 160°C (1 min). All other GC-ECD settings re-
mained unchanged. Response factors, obtained by analyses of
multi-level fortified water samples, were used to calculate DBP
concentrations in the samples.

Gas chromatogr aphy—-mass spectrometry. GC-MS anal-
ysisfor HAAswas carried out by selected ion monitoring using
a Finnigan MAT 90 GC-MS fitted with a DB-1701 30m x
0.32 mm (0.25 p film) column by injection of 3 L aliquots
(Varian SPI injector). The GC operating parameters were:
injector: 100°C increased to 240°C at 100%/min, hold 24 min;
oven: 40°C held for 3 min, increased to 140°C at 3.3%min, then
to 180°C at 23%min. Theionsmonitored (massresol ution 1000)
for each target HAA were: monochloroacetic acid — 49,77,79;
dichloroacetic acid—83,85; trichloroaceticacid—117,119,121;
monobromoacetic acid — 93,95; dibromoacetic acid —
171,173,175; tribromoacetic acid — 251,253; bromochlo-
roacetic acid — 127,129; bromodichloroacetic acid —
141,161,163; chlorodibromoacetic acid —207,209. HAA quan-
tification was carried out by using relative response factors
derived from the analysis of fortified water samples.

Auxiliary parameters. Auxiliary chemical parameters
were determined by NOVAMANN (Ontario) Inc. Bromideion
concentration was determined by chromatography using a

DIONEX 2000i ion chromatograph; the required detection
limit was obtained by a 10:1 preconcentration.

Total organic carbon (TOC) was determined using a
SKALAR SK 12 organic carbon analyzer. After sparging with
nitrogen to remove inorganic carbon or volatile organics, the
organic carbon of the samplewas converted to CO, by UV/per-
sulfate oxidation followed by catalytic conversion (H,; Ni /
400°C) to methane. The methane was then detected by flame
ionization detector (FID) and quantified by reference to a
standards calibration curve.

The total organic halogen (TOX) was determined using a
Mitsubishi TOX-10 analyzer using coulometric/activated char-
coal techniques. The samples were passed through TOX
adsorbing activated charcoal (AC) tubes and washed with a
nitrate solution to remove any adsorbed inorganic halide ions.
The TOX adsorbing AC tube was then tranfered to a combus-
tion chamber where the TOX was converted (O,; 800-900°C)
to hal ogenated hydrogen. The generated hal ogenated hydrogen
was then titrated automatically with silver ions generated cou-
lometrically.

Quality Control. All samples were collected at least in
duplicate and control samples were included for al groups of
target analytes (usually one field blank per month). All DBP
analytical methods incorporated surrogate internal standards
and quantification was based on response factors established
by multi-level calibration with fortified samples analyzed un-
der identical conditions.

For the THMs, HANS, chloropropanones, chloral hydrate
and chloropicrin analyses, the response factors were initially
set by triplicate analyses of DBP-free groundwater fortified at
0, 0.2, 1, 2,5 and 10 pg/L (chloroform at O, 1, 5, 10, 25 and
50 pg/L). Additional fortified samples were also analyzed at
scheduled intervals. A total of 12 replicates (one set of triplicate
samples spiked at each fortification levels during each season)
were analysed. The response factors were not changed if vari-
ation waslessthan 10%. In addition, several raw water samples
(unused raw replicates) from different water sources (matrix
spikes; n=14) were analysed at a fortification level of 5 pg/L
(chloroform = 25 pg/L). The overal percent recovery was
99.4% (range 87.4 — 107.2) with standard deviation of 3.5.

The accuracies of the analytical methods were estimated
(TTHMs £ 5%, HAAs + 20%) from the periodic analysis,
throughout the study, of water samples fortified with known
levels of target analytes. The mean recovery of HAAsS was
typically 96% as estimated from the recovery of the added
MBBA internal standard.

Samples with a chloroform concentration exceeding the
ECD linear range (0.2-50 pg/L) were reanalysed using a sulit-
able aliquot from areplicate sample. DBPs identified by GC-
ECD were confirmed by GC-MS or by GC-ECD analysison a
second GC column (DB-17). Each week during the analytical
period duplicate 30 mL groundwater sampleswere spiked with
a HAA standard mixture of known concentration (6 pL of 80
ng/uL), stored in a refrigerator until the following week and
analyzed as described above.



Appendix 3 — Sampling Site Datasheets

The information on the water treatment facilities and on
the treatment processes was provided by plant personnel at the
time of the survey. The treatment processs for each treatment
plant is summarised as a general sequence of operations; there
may be some variation in the treatment process throughout the
year in response to changesin raw water quality.
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Treatment Plant Operation - Ottawa
(capacity 160 Million litres/day)

Water Taken Raw Water Slow Sedimentation Potable Water
from Well Mixer Basin Filters Reservoir
Ottawa River I ‘Ii T
\ \ To Distribution
System
Low Lift Il | | High Lift
Screens Pumps l — _~ Pumps
1WA P T
LI_** E:"-'A LR Vi |_[%I_
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it --' Lime
Activated
Silica \.

e—Chloramine,
Fluoride
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Sampling Locations

(prant )
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2.5 km D1
13 km D2
20 km D3
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Ottawa, ON (Britannia Plant) (chlorine — chloramine)

December 13, 1993

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.8 26.9 279 322 35.7
Bromodichloromethane (ug/L) <0.1 2.8 26 2.8 2.3
Chlorodibromomethane (ug/L) <0.1 0.7 0.6 0.6 0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 16 30.3 31.1 35.6 38.0
Monochloroacetic acid (ug/L) 04 19 13 2.8 17
Dichloroacetic acid (ug/L) 0.5 10.2 13.0 17.9 155
Trichloroacetic acid (ug/L) 0.6 9.3 13.6 13.7 14.1
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 16 16 17 16
Bromochloroacetonitrile (ug/L) <0.1 0.5 04 0.5 04
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 16 16 17 17
1,1,1-Trichloro-2-propanone (ug/L) <0.1 34 3.3 2.7 14
Chloral Hydrate (ug/L) <0.1 24 23 22 19
Chloropicrin (ug/L) <0.1 0.4 04 0.4 0.3
Total Organic Carbon (mg/L) 6.2 2.8 2.8
Tota Organic Haides (ug/L) 24 106 97
Raw water temperature (°C) 1.0
pH 75 8.1

January 10, 1994
Chloroform (ug/L) 04 12.2 13.0 16.0 17.0
Bromodichloromethane (ug/L) <0.1 17 16 17 14
Chlorodibromomethane (ug/L) <0.1 04 0.3 0.3 <0.1
Bromoform (ug/L) <0.1 0.3 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 0.8 14.6 14.9 18.1 18.3
Monochloroacetic acid (ug/L) 0.3 0.5 0.3 11 21
Dichloroacetic acid (ug/L) 0.3 113 9.1 16.8 235
Trichloroacetic acid (ug/L) 11 9.7 9.3 9.6 10.2
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 0.7 0.7 0.8 0.7
Bromochloroacetonitrile (ug/L) <0.1 0.3 0.3 0.3 0.2
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 15 15 17 16
1,1,1-Trichloro-2-propanone (ug/L) <0.1 16 15 13 1.0
Chloral Hydrate (ug/L) <0.1 1.0 1.0 11 1.0
Chloropicrin (ug/L) <0.1 0.2 0.2 0.2 0.2
Total Organic Carbon (mg/L) 6.4 32 29
Tota Organic Haides (ug/L) <5 33 17
Raw water temperature (°C) 0.3
pH 71 8.3
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Ottawa, ON (Britannia Plant) (chlorine — chloramine)

February 07, 1994

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.5 12.8 13.8 13.6 131
Bromodichloromethane (ug/L) <0.1 18 13 12 11
Chlorodibromomethane (ug/L) <0.1 04 0.2 <0.1 <0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 0.9 15.0 15.3 14.7 14.3
Monochloroacetic acid (ug/L) 0.9 25 17 18 14
Dichloroacetic acid (ug/L) 0.6 17.0 14.9 16.2 135
Trichloroacetic acid (ug/L) 12 6.5 4.7 5.8 5.2
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 0.7 0.7 0.7 0.6
Bromochloroacetonitrile (ug/L) <0.1 04 04 <0.1 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 17 16 19 1.6
1,1,1-Trichloro-2-propanone (ug/L) <0.1 14 0.9 12 11
Chloral Hydrate (ug/L) <0.1 0.8 0.6 0.6 0.5
Chloropicrin (ug/L) <0.1 0.2 0.2 0.2 0.2
Total Organic Carbon (mg/L) 6.2 26 3.8
Tota Organic Haides (ug/L) 6 40 45
Raw water temperature (°C) 0.3
pH 75 9.2

March 07, 1994
Chloroform (ug/L) 04 9.9 10.4 12.8 134
Bromodichloromethane (ug/L) <0.1 14 14 13 12
Chlorodibromomethane (ug/L) <0.1 0.2 0.3 0.1 <0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 0.9 115 12.1 14.2 14.6
Monochloroacetic acid (ug/L) 12 39 29 34 39
Dichloroacetic acid (ug/L) 0.8 14.7 117 13.8 154
Trichloroacetic acid (ug/L) 0.8 3.7 39 3.6 35
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 0.7 0.7 0.6 0.6
Bromochloroacetonitrile (ug/L) <0.1 0.3 0.3 0.2 0.2
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 13 12 14 13
1,1,1-Trichloro-2-propanone (ug/L) <0.1 16 17 1.0 0.8
Chloral Hydrate (ug/L) <0.1 0.6 0.7 0.5 0.5
Chloropicrin (ug/L) <0.1 0.2 0.2 0.2 0.2
Total Organic Carbon (mg/L) 6.2 2.8 26
Tota Organic Haides (ug/L) 15 78 74
Raw water temperature (°C) 0.4
pH 75 7.7
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Ottawa, ON (Britannia Plant) (chlorine — chloramine)

April 12,1994
Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.5 8.9 112 12.9 144
Bromodichloromethane (ug/L) <0.1 12 13 13 13
Chlorodibromomethane (ug/L) <0.1 0.2 0.1 <0.1 <0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 1.0 10.3 12.6 14.2 15.7
Monochloroacetic acid (ug/L) <0.01 0.8 0.7 17 0.5
Dichloroacetic acid (ug/L) 0.2 10.2 119 14.0 14.0
Trichloroacetic acid (ug/L) 0.6 5.1 5.7 85 6.3
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 0.7 0.8 0.8 0.6
Bromochloroacetonitrile (ug/L) <0.1 0.2 0.2 <0.1 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 13 13 15 14
1,1,1-Trichloro-2-propanone (ug/L) <0.1 18 17 0.9 0.5
Chloral Hydrate (ug/L) <0.1 0.9 0.8 0.6 0.5
Chloropicrin (ug/L) <0.1 0.2 0.2 0.2 0.2
Total Organic Carbon (mg/L) 5.8 2.8 2.6
Tota Organic Haides (ug/L) 29 88 84
Raw water temperature (°C) 0.9
pH 74 6.8

May 09, 1994
Chloroform (ug/L) <0.2 14.9 16.3 18.8 16.2
Bromodichloromethane (ug/L) <0.1 15 16 15 13
Chlorodibromomethane (ug/L) <0.1 04 04 <0.1 <0.1
Bromoform (ug/L) <0.1 0.2 0.2 <0.1 <0.1
Total Triha omethanes (ug/L) 0.0 17.0 185 20.2 175
Monochloroacetic acid (ug/L) 0.3 17 0.8 0.7 17
Dichloroacetic acid (ug/L) 0.2 18.0 12.2 15.8 22.8
Trichloroacetic acid (ug/L) 0.8 6.8 5.4 5.8 6.2
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 0.8 0.9 0.8 0.7
Bromochloroacetonitrile (ug/L) <0.1 0.3 0.3 0.3 0.3
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 20 21 19 18
1,1,1-Trichloro-2-propanone (ug/L) <0.1 20 19 0.5 04
Chloral Hydrate (ug/L) <0.1 20 19 15 14
Chloropicrin (ug/L) <0.1 0.3 0.3 0.2 0.2
Total Organic Carbon (mg/L) 5.8 26 22
Tota Organic Haides (ug/L) 33 34
Raw water temperature (°C) 10.0
pH 74 7.8

39



Ottawa, ON (Britannia Plant) (chlorine — chloramine)

June 06, 1994
Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.3 19.6 24.8 355 28.1
Bromodichloromethane (ug/L) <0.1 19 20 20 17
Chlorodibromomethane (ug/L) <0.1 04 0.2 0.1 <0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 0.5 21.9 27.0 37.7 29.8
Monochloroacetic acid (ug/L) 11 2.8 24 2.8 2.6
Dichloroacetic acid (ug/L) 0.8 20.8 19.9 252 204
Trichloroacetic acid (ug/L) 0.6 13.0 12.6 12.9 9.7
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 1.0 13 1.0 0.3
Bromochloroacetonitrile (ug/L) <0.1 04 0.3 0.3 0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 22 22 14 11
1,1,1-Trichloro-2-propanone (ug/L) <0.1 2.3 23 0.4 <0.1
Chloral Hydrate (ug/L) <0.1 26 2.8 2.7 16
Chloropicrin (ug/L) <0.1 0.3 0.3 0.3 0.2
Total Organic Carbon (mg/L) 6.2 2.8 22
Tota Organic Haides (ug/L) 122 71
Raw water temperature (°C) 15.6
pH 7.3 75

July 11, 1994
Chloroform (ug/L) 0.2 54.2 53.8 64.0 63.0
Bromodichloromethane (ug/L) <0.1 3.0 31 3.2 3.2
Chlorodibromomethane (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 04 57.2 56.9 67.3 66.2
Monochloroacetic acid (ug/L) <0.01 16 26 0.3 0.9
Dichloroacetic acid (ug/L) 15 15.3 175 18 20.1
Trichloroacetic acid (ug/L) 1.0 9.2 110 10.0 15.1
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 24 26 <0.1 0.7
Bromochloroacetonitrile (ug/L) <0.1 0.2 0.2 <0.1 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 26 2.8 <0.1 14
1,1,1-Trichloro-2-propanone (ug/L) <0.1 3.0 35 <0.1 <0.1
Chloral Hydrate (ug/L) <0.1 6.2 6.6 <0.1 4.4
Chloropicrin (ug/L) <0.1 0.5 0.5 <0.1 0.3
Total Organic Carbon (mg/L) 5.6 22 24
Tota Organic Haides (ug/L) 10 80 119
Raw water temperature (°C) 226
pH 74 7.6




Ottawa, ON (Britannia Plant) (chlorine — chloramine)

August 08, 1994

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.3 49.2 54.5 59.5 57.1
Bromodichloromethane (ug/L) <0.1 29 3.0 31 29
Chlorodibromomethane (ug/L) <0.1 0.1 0.1 0.1 0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 0.5 52.1 575 62.7 60.0
Monochloroacetic acid (ug/L) 04 19 18 1.0 0.5
Dichloroacetic acid (ug/L) 0.6 12.8 118 7.1 55
Trichloroacetic acid (ug/L) 0.7 49 45 7.0 6.0
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 2.8 26 0.6 0.2
Bromochloroacetonitrile (ug/L) <0.1 0.1 <0.1 <0.1 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 25 2.6 0.9 0.5
1,1,1-Trichloro-2-propanone (ug/L) <0.1 3.7 15 <0.1 <0.1
Chloral Hydrate (ug/L) <0.1 6.2 5.1 12 0.3
Chloropicrin (ug/L) <0.1 0.5 0.5 0.2 0.0
Total Organic Carbon (mg/L) 6.3 31 3.3
Tota Organic Haides (ug/L) 8 158 124
Raw water temperature (°C) 21.8
pH 74 71

September 06, 1994
Chloroform (ug/L) 04 52.8 52.6 65.1 65.1
Bromodichloromethane (ug/L) <0.1 32 3.3 34 34
Chlorodibromomethane (ug/L) <0.1 0.1 0.1 0.1 0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 0.7 56.2 56.1 68.6 68.6
Monochloroacetic acid (ug/L) 04 14 16 1.0 11
Dichloroacetic acid (ug/L) 0.7 12.8 14.9 5.6 14.3
Trichloroacetic acid (ug/L) 0.8 25 2.7 7.3 35
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 24 26 0.5 0.6
Bromochloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 19 21 0.7 11
1,1,1-Trichloro-2-propanone (ug/L) <0.1 2.7 2.7 <0.1 <0.1
Chloral Hydrate (ug/L) <0.1 4.1 4.3 0.6 24
Chloropicrin (ug/L) <0.1 0.5 0.5 <0.1 0.3
Total Organic Carbon (mg/L) 5.7 23 25
Tota Organic Haides (ug/L) 13 228 248
Raw water temperature (°C) 19.6
pH 75 8.1
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Ottawa, ON (Britannia Plant) (chlorine — chloramine)

October 03, 1994

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.2 50.2 62.3 61.1 60.2
Bromodichloromethane (ug/L) <0.1 35 3.7 3.6 35
Chlorodibromomethane (ug/L) <0.1 0.1 0.1 0.1 0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 0.5 53.8 66.2 64.9 63.8
Monochloroacetic acid (ug/L) 04 20 20 24 19
Dichloroacetic acid (ug/L) 0.6 14.7 19.2 229 16.6
Trichloroacetic acid (ug/L) 0.3 5.4 5.8 5.4 4.1
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 3.0 3.0 25 0.9
Bromochloroacetonitrile (ug/L) <0.1 <0.1 <0.1 0.1 0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 18 17 19 13
1,1,1-Trichloro-2-propanone (ug/L) <0.1 4.4 18 0.5 <0.1
Chloral Hydrate (ug/L) <0.1 4.8 4.6 4.8 3.0
Chloropicrin (ug/L) <0.1 0.5 0.5 0.5 0.4
Total Organic Carbon (mg/L) 5.1 2.7 2.6
Tota Organic Haides (ug/L) 9 135 140
Raw water temperature (°C) 145
pH 75 8.1

November 08, 1994
Chloroform (ug/L) 0.3 374 43.2 50.2 414
Bromodichloromethane (ug/L) <0.1 3.6 39 33 3.0
Chlorodibromomethane (ug/L) <0.1 0.8 0.8 0.1 0.2
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 0.6 41.8 47.8 53.6 44.6
Monochloroacetic acid (ug/L) 04 25 32 1.0 22
Dichloroacetic acid (ug/L) 0.6 225 20.5 13.6 20.2
Trichloroacetic acid (ug/L) 16 131 12.0 104 10.3
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 23 2.7 0.5 0.8
Bromochloroacetonitrile (ug/L) <0.1 0.4 0.5 <0.1 0.4
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 13 16 0.8 13
1,1,1-Trichloro-2-propanone (ug/L) <0.1 3.7 34 <0.1 <0.1
Chloral Hydrate (ug/L) <0.1 31 3.6 11 21
Chloropicrin (ug/L) <0.1 04 0.5 0.2 0.3
Total Organic Carbon (mg/L) 5.2 26 24
Tota Organic Haides (ug/L) 21 99 96
Raw water temperature (°C) 9.6
pH 71 8.7
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Ottawa, ON (Britannia Plant) (chlorine — chloramine)

December 06, 1994

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.6 28.4 326 339 35.9
Bromodichloromethane (ug/L) <0.1 3.3 32 31 2.7
Chlorodibromomethane (ug/L) <0.1 0.7 0.5 0.5 0.2
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 13 32.3 36.3 374 38.7
Monochloroacetic acid (ug/L) 0.5 3.0 24 2.7 2.8
Dichloroacetic acid (ug/L) 0.2 18.0 19.6 19.9 209
Trichloroacetic acid (ug/L) 0.5 15.0 15.1 13.6 12.7
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 16 17 17 15
Bromochloroacetonitrile (ug/L) <0.1 0.3 0.3 0.3 0.3
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 15 16 17 18
1,1,1-Trichloro-2-propanone (ug/L) <0.1 3.7 3.3 26 18
Chloral Hydrate (ug/L) <0.1 32 19 20 18
Chloropicrin (ug/L) <0.1 0.4 04 0.4 0.3
Bromideion (mg/L) 0.005 <0.002

Total Organic Carbon (mg/L) 6.3 29 2.7
Tota Organic Haides (ug/L) 19 112 118 122 112
Raw water temperature (°C) 3.0

pH 71 8.7
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Hull, PQ (Chlorine— Chlorine)

December 13, 1993

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.9 12.1 17.6 21.9 335
Bromodichloromethane (ug/L) <0.1 22 2.8 3.2 3.9
Chlorodibromomethane (ug/L) <0.1 0.2 0.2 0.3 0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 0.9 14.6 20.6 253 375
Monochloroacetic acid (ug/L) 11 21 17 11 16
Dichloroacetic acid (ug/L) 0.5 10.9 116 115 2.7
Trichloroacetic acid (ug/L) 0.7 9.3 125 13.6 19
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 13 19 22 0.6
Bromochloroacetonitrile (ug/L) <0.1 0.3 0.3 0.3 0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 0.9 0.8 0.7 0.5
1,1,1-Trichloro-2-propanone (ug/L) <0.1 19 25 3.0 0.9
Chloral Hydrate (ug/L) <0.1 15 21 26 0.7
Chloropicrin (ug/L) <0.1 0.4 04 0.4 0.3
Total Organic Carbon (mg/L) 6.3 2.8 3.1
Tota Organic Haides (ug/L) 10 78 64
Raw water temperature (°C) 2
pH 75 7.2

January 11, 1994
Chloroform (ug/L) 0.5 118 18.9 285 36.9
Bromodichloromethane (ug/L) <0.1 26 3.3 4.1 4.4
Chlorodibromomethane (ug/L) <0.1 0.5 04 04 0.3
Bromoform (ug/L) <0.1 0.3 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 0.5 15.2 225 329 41.6
Monochloroacetic acid (ug/L) 0.6 24 16 12 15
Dichloroacetic acid (ug/L) 04 12.0 14.4 14.3 4.3
Trichloroacetic acid (ug/L) 16 6.5 8.7 6.7 17
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 13 20 23 0.7
Bromochloroacetonitrile (ug/L) <0.1 0.4 0.4 0.4 0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 1.0 0.9 0.7 0.5
1,1,1-Trichloro-2-propanone (ug/L) <0.1 19 26 33 0.9
Chloral Hydrate (ug/L) <0.1 15 19 2.6 0.6
Chloropicrin (ug/L) <0.1 0.2 0.3 0.3 <0.1
Total Organic Carbon (mg/L) 5.9 2.8 32
Tota Organic Haides (ug/L) <5 112 121
Raw water temperature (°C) 1
pH 74 7.7
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Hull, PQ (Chlorine— Chlorine)

February 08, 1994

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.6 135 205 185 26.5
Bromodichloromethane (ug/L) <0.1 2.3 29 2.7 3.6
Chlorodibromomethane (ug/L) <0.1 0.2 0.2 0.2 0.2
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 0.6 16.0 235 215 30.3
Monochloroacetic acid (ug/L) 0.5 16 2.7 25 14
Dichloroacetic acid (ug/L) 0.3 13.6 215 18.1 6.3
Trichloroacetic acid (ug/L) 0.8 7.6 95 9.3 3.3
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 13 19 21 11
Bromochloroacetonitrile (ug/L) <0.1 0.3 0.3 0.3 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 1.0 0.9 0.9 0.8
1,1,1-Trichloro-2-propanone (ug/L) <0.1 16 21 22 13
Chloral Hydrate (ug/L) <0.1 0.8 12 15 0.9
Chloropicrin (ug/L) <0.1 0.2 0.3 0.3 0.1
Total Organic Carbon (mg/L) 6.4 3.0 22
Tota Organic Haides (ug/L) 7 72 83
Raw water temperature (°C) 1
pH 7.3 8.6

March 08, 1994
Chloroform (ug/L) 0.6 10.8 14.4 16.0 28.1
Bromodichloromethane (ug/L) <0.1 24 2.7 29 4.1
Chlorodibromomethane (ug/L) <0.1 0.3 0.2 0.2 0.3
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 0.6 135 17.4 19.1 325
Monochloroacetic acid (ug/L) 0.8 11 29 17 12
Dichloroacetic acid (ug/L) 04 6.5 117 9.7 4.3
Trichloroacetic acid (ug/L) 1.0 32 22 5.8 2.3
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 13 18 21 15
Bromochloroacetonitrile (ug/L) <0.1 0.3 0.2 0.2 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 0.9 0.9 0.9 0.7
1,1,1-Trichloro-2-propanone (ug/L) <0.1 16 18 21 16
Chloral Hydrate (ug/L) <0.1 12 13 18 13
Chloropicrin (ug/L) <0.1 0.2 0.3 0.3 0.1
Total Organic Carbon (mg/L) 6.2 2.8 26
Tota Organic Haides (ug/L) 29 102 72
Raw water temperature (°C) 1
pH 7.2 71
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Hull, PQ (Chlorine— Chlorine)

April 12,1994
Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 04 10.7 16.9 131 34.9
Bromodichloromethane (ug/L) <0.1 2.3 32 2.8 5.0
Chlorodibromomethane (ug/L) <0.1 0.2 0.3 0.3 0.3
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 04 13.3 204 16.1 40.2
Monochloroacetic acid (ug/L) 0.2 21 13 14 0.3
Dichloroacetic acid (ug/L) 04 111 135 12.2 3.7
Trichloroacetic acid (ug/L) 0.8 8.9 10.4 104 5.1
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 16 22 23 22
Bromochloroacetonitrile (ug/L) <0.1 0.3 0.3 0.3 0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 0.9 0.8 1.0 0.8
1,1,1-Trichloro-2-propanone (ug/L) <0.1 16 22 22 21
Chloral Hydrate (ug/L) <0.1 15 17 24 21
Chloropicrin (ug/L) <0.1 0.3 0.3 0.3 0.2
Total Organic Carbon (mg/L) 5.8 26 2.8
Tota Organic Haides (ug/L) 52 61
Raw water temperature (°C) 2
pH 74 7.2

May 10, 1994
Chloroform (ug/L) 04 24.3 41.1 50.5 38.7
Bromodichloromethane (ug/L) <0.1 35 4.4 51 4.8
Chlorodibromomethane (ug/L) <0.1 0.5 0.3 04 0.3
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 04 28.3 45.8 56.0 439
Monochloroacetic acid (ug/L) 04 11 12 18 0.2
Dichloroacetic acid (ug/L) 0.2 18.1 113 19.2 21
Trichloroacetic acid (ug/L) 04 118 8.4 13.2 29
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 20 2.7 33 16
Bromochloroacetonitrile (ug/L) <0.1 0.5 0.4 0.5 0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 0.8 0.5 04 0.5
1,1,1-Trichloro-2-propanone (ug/L) <0.1 2.8 35 3.7 20
Chloral Hydrate (ug/L) <0.1 2.8 5.1 6.5 2.3
Chloropicrin (ug/L) <0.1 0.3 04 0.5 0.1
Total Organic Carbon (mg/L) 5.4 24 24
Tota Organic Haides (ug/L) 34 82 118
Raw water temperature (°C) 11
pH 7.3 94
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Hull, PQ (Chlorine— Chlorine)

June 07, 1994
Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.3 31.3 31.9 58.8 67.9
Bromodichloromethane (ug/L) <0.1 32 31 4.8 4.9
Chlorodibromomethane (ug/L) <0.1 0.2 0.2 0.2 <0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 0.3 34.6 35.2 63.7 72.8
Monochloroacetic acid (ug/L) 0.8 11 12 15 0.5
Dichloroacetic acid (ug/L) 0.9 14.2 13.8 16.3 35
Trichloroacetic acid (ug/L) 0.6 10.7 10.9 18.2 4.4
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 22 19 3.8 0.7
Bromochloroacetonitrile (ug/L) <0.1 0.3 0.1 0.3 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 11 13 0.6 0.4
1,1,1-Trichloro-2-propanone (ug/L) <0.1 3.0 17 3.8 0.1
Chloral Hydrate (ug/L) <0.1 35 34 8.6 21
Chloropicrin (ug/L) <0.1 0.3 0.3 0.5 0.1
Total Organic Carbon (mg/L) 6.0 3.6 2.6
Tota Organic Haides (ug/L) 76 66
Raw water temperature (°C) 17
pH 71 8.9

July 12, 1994
Chloroform (ug/L) 0.3 31.1 71.1 54.8 82.8
Bromodichloromethane (ug/L) <0.1 34 5.0 4.8 55
Chlorodibromomethane (ug/L) <0.1 0.2 0.2 0.2 0.3
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 0.3 34.7 76.3 59.8 88.5
Monochloroacetic acid (ug/L) 04 11 13 0.7 0.5
Dichloroacetic acid (ug/L) 0.5 230 24.9 12.6 2.7
Trichloroacetic acid (ug/L) 0.5 259 30.4 34.1 7.7
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 31 4.3 4.8 0.9
Bromochloroacetonitrile (ug/L) <0.1 0.3 0.2 0.2 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 13 0.6 0.6 0.6
1,1,1-Trichloro-2-propanone (ug/L) <0.1 3.7 2.8 54 0.1
Chloral Hydrate (ug/L) <0.1 4.9 10.4 8.6 20
Chloropicrin (ug/L) <0.1 0.3 0.5 04 <0.1
Total Organic Carbon (mg/L) 5.4 26 22
Tota Organic Haides (ug/L) 141 148
Raw water temperature (°C) 22
pH 7.3 7.3




Hull, PQ (Chlorine— Chlorine)

August 09, 1994

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.3 37.0 51.3 73.0 9221
Bromodichloromethane (ug/L) <0.1 3.7 4.6 5.7 5.7
Chlorodibromomethane (ug/L) <0.1 0.2 0.2 0.3 0.3
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 0.3 40.9 56.1 789 98.0
Monochloroacetic acid (ug/L) 0.3 13 15 1.0 0.5
Dichloroacetic acid (ug/L) 0.7 26.2 21.2 12.7 2.7
Trichloroacetic acid (ug/L) 0.6 25.0 31.9 36.8 5.7
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 34 4.6 5.2 04
Bromochloroacetonitrile (ug/L) <0.1 0.2 0.1 0.1 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 11 0.7 0.5 0.5
1,1,1-Trichloro-2-propanone (ug/L) <0.1 4.1 5.7 5.4 <0.1
Chloral Hydrate (ug/L) <0.1 49 7.4 10.4 13
Chloropicrin (ug/L) <0.1 0.4 0.4 0.5 <0.1
Total Organic Carbon (mg/L) 6.4 35 35
Tota Organic Haides (ug/L) 166 201
Raw water temperature (°C) 23
pH 7.3 75

September 06, 1994
Chloroform (ug/L) 0.3 322 48.0 79.9 90.1
Bromodichloromethane (ug/L) <0.1 4.1 49 6.2 6.5
Chlorodibromomethane (ug/L) <0.1 0.5 0.3 0.3 04
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 0.3 36.8 53.2 86.5 97.0
Monochloroacetic acid (ug/L) 04 12 16 11 0.7
Dichloroacetic acid (ug/L) 0.9 21.8 220 17.3 2.6
Trichloroacetic acid (ug/L) 0.8 19.8 275 284 55
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 2.8 3.8 4.0 0.5
Bromochloroacetonitrile (ug/L) <0.1 0.3 0.1 0.2 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 0.7 0.5 0.5 0.6
1,1,1-Trichloro-2-propanone (ug/L) <0.1 3.6 4.6 19 <0.1
Chloral Hydrate (ug/L) <0.1 3.7 6.2 10.5 21
Chloropicrin (ug/L) <0.1 0.3 0.3 0.5 <0.1
Total Organic Carbon (mg/L) 5.8 29 29
Tota Organic Haides (ug/L) 11 134 172
Raw water temperature (°C) 19
pH 7.6 8.3
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Hull, PQ (Chlorine— Chlorine)

October 04, 1994

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 04 20.2 33.0 56.6 84.8
Bromodichloromethane (ug/L) <0.1 32 45 5.9 6.7
Chlorodibromomethane (ug/L) <0.1 04 0.3 04 04
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 04 237 37.8 62.8 91.9
Monochloroacetic acid (ug/L) 0.5 12 14 0.9 0.6
Dichloroacetic acid (ug/L) 0.9 155 18.2 13.3 55
Trichloroacetic acid (ug/L) 0.1 12.8 18.1 20.5 5.2
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 19 29 3.6 04
Bromochloroacetonitrile (ug/L) <0.1 0.2 0.2 0.1 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 0.8 0.4 0.4 0.5
1,1,1-Trichloro-2-propanone (ug/L) <0.1 26 39 3.3 <0.1
Chloral Hydrate (ug/L) <0.1 25 4.2 7.4 20
Chloropicrin (ug/L) <0.1 0.2 0.3 04 <0.1
Total Organic Carbon (mg/L) 5.3 2.8 2.6
Tota Organic Haides (ug/L) 6 106 177
Raw water temperature (°C) 14
pH 7.6 8.3

November 07, 1994
Chloroform (ug/L) 0.5 18.9 314 41.8 55.6
Bromodichloromethane (ug/L) <0.1 3.6 4.7 5.7 59
Chlorodibromomethane (ug/L) <0.1 04 04 04 04
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 0.5 229 36.5 47.9 62.0
Monochloroacetic acid (ug/L) 04 25 16 12 0.9
Dichloroacetic acid (ug/L) 0.7 21.1 18.7 12.0 39
Trichloroacetic acid (ug/L) 14 22.3 20.2 222 6.0
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 15 22 2.7 04
Bromochloroacetonitrile (ug/L) <0.1 0.4 0.3 0.2 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 0.6 0.4 04 04
1,1,1-Trichloro-2-propanone (ug/L) <0.1 21 29 3.0 <0.1
Chloral Hydrate (ug/L) <0.1 16 31 5.2 14
Chloropicrin (ug/L) <0.1 0.2 0.3 0.3 <0.1
Total Organic Carbon (mg/L) 5.1 2.7 25
Tota Organic Haides (ug/L) 14 122 91
Raw water temperature (°C) 10
pH 7.6 8.8

50



Hull, PQ (Chlorine— Chlorine)

December 05, 1994

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 04 14.3 21.3 309 32.8
Bromodichloromethane (ug/L) <0.1 2.8 3.7 4.5 4.5
Chlorodibromomethane (ug/L) <0.1 0.3 0.3 0.3 0.3
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 04 17.3 253 35.7 37.6
Monochloroacetic acid (ug/L) 0.6 7.8 21 19 1.0
Dichloroacetic acid (ug/L) 0.3 114 145 7.7 2.8
Trichloroacetic acid (ug/L) 0.6 22 9.6 9.6 20
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 12 16 19 0.5
Bromochloroacetonitrile (ug/L) <0.1 0.2 0.1 0.1 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 0.9 0.8 0.7 0.6
1,1,1-Trichloro-2-propanone (ug/L) <0.1 18 25 29 0.6
Chloral Hydrate (ug/L) <0.1 12 19 3.0 0.6
Chloropicrin (ug/L) <0.1 0.2 0.2 0.3 <0.1
Bromideion (mg/L) 0.005 <0.002

Total Organic Carbon (mg/L) 6.1 29 26
Tota Organic Haides (ug/L) 17 83 104 82 104
Raw water temperature (°C) 35

pH 7.2 8.6
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Treatment Plant Operation - Buckingham
(capacity 19 Million litres/day)

Water taken Raw Water Rapid Dynamic Potable Water
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Buckingham, PQ (Ozone— Chlorine)

December 14, 1993

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.5 35 5.3 6.4 19.7
Bromodichloromethane (ug/L) <0.1 0.5 0.7 0.7 15
Chlorodibromomethane (ug/L) <0.1 0.1 0.1 0.1 0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 0.5 4.0 6.1 7.2 21.3
Monochloroacetic acid (ug/L) 0.79 1.45 1.70 2.02 0.88
Dichloroacetic acid (ug/L) 0.45 6.06 5.80 5.66 3.93
Trichloroacetic acid (ug/L) 0.08 0.57 174 2.07 2.89
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 0.8 0.9 1.0 0.8
Bromochloroacetonitrile (ug/L) <0.1 0.2 0.2 0.2 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 16 14 13 0.7
1,1,1-Trichloro-2-propanone (ug/L) <0.1 11 16 19 24
Chloral Hydrate (ug/L) <0.1 3.8 4.0 5.1 4.0
Chloropicrin (ug/L) <0.1 04 04 0.5 0.5
Total Organic Carbon (mg/L) 5.8 25 21
Tota Organic Haides (ug/L) <5 29 23
Raw water temperature (°C) 1
pH 71 7.2

January 11, 1994
Chloroform (ug/L) 0.3 2.7 4.3 55 21.1
Bromodichloromethane (ug/L) <0.1 0.4 0.5 0.6 15
Chlorodibromomethane (ug/L) <0.1 0.1 <0.1 0.1 0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 0.3 32 4.7 6.2 227
Monochloroacetic acid (ug/L) 0.68 0.74 0.33 1.07 0.73
Dichloroacetic acid (ug/L) 041 511 3.93 4.89 3.14
Trichloroacetic acid (ug/L) 0.60 1.14 1.46 1.89 343
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 0.6 0.6 0.8 1.0
Bromochloroacetonitrile (ug/L) <0.1 0.2 <0.1 <0.1 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 17 14 15 0.5
1,1,1-Trichloro-2-propanone (ug/L) <0.1 0.7 15 18 35
Chloral Hydrate (ug/L) <0.1 20 20 39 5.0
Chloropicrin (ug/L) <0.1 0.3 0.3 04 0.9
Total Organic Carbon (mg/L) 4.0 20 2.8
Tota Organic Haides (ug/L) <5 99 94
Raw water temperature (°C) 1
pH 71 7.3
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Buckingham, PQ (Chlorine—Chlorine)

February 08, 1994

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 04 10.8 13.9 18.2 34.2
Bromodichloromethane (ug/L) <0.1 1.0 0.8 1.0 13
Chlorodibromomethane (ug/L) <0.1 0.2 <0.1 <0.1 <0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 04 12.0 14.7 19.2 355
Monochloroacetic acid (ug/L) 1.00 1.14 0.74 0.82 141
Dichloroacetic acid (ug/L) 0.45 8.80 6.98 8.84 9.05
Trichloroacetic acid (ug/L) 0.31 3.56 3.08 4.18 6.23
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 13 17 20 23
Bromochloroacetonitrile (ug/L) <0.1 0.3 0.2 0.3 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 0.9 0.7 0.7 0.5
1,1,1-Trichloro-2-propanone (ug/L) <0.1 1.0 16 20 16
Chloral Hydrate (ug/L) <0.1 1.0 12 14 25
Chloropicrin (ug/L) <0.1 0.2 0.2 0.2 0.3
Total Organic Carbon (mg/L) 34 22 14
Tota Organic Haides (ug/L) <5 60 89
Raw water temperature (°C) 1

pH 71 7.6

Due to an ozonator malfuntion no ozone was being used
at thetime of samplecollectionin February; additional chlorine
was added for disinfection purposes.



Buckingham, PQ (Ozone— Chlorine)

March 08, 1994
Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.3 25 39 6.5 20.8
Bromodichloromethane (ug/L) <0.1 0.4 0.6 0.9 17
Chlorodibromomethane (ug/L) <0.1 0.1 0.1 0.1 0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 0.3 3.0 4.7 7.4 226
Monochloroacetic acid (ug/L) 041 0.80 122 101 127
Dichloroacetic acid (ug/L) 0.70 3.74 6.35 6.60 5.26
Trichloroacetic acid (ug/L) 0.03 0.20 0.95 1.79 121
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 0.6 0.8 1.0 15
Bromochloroacetonitrile (ug/L) <0.1 0.3 0.2 0.2 0.2
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 15 14 16 0.6
1,1,1-Trichloro-2-propanone (ug/L) <0.1 0.8 15 23 4.9
Chloral Hydrate (ug/L) <0.1 24 3.3 5.4 114
Chloropicrin (ug/L) <0.1 0.3 0.3 0.4 11
Total Organic Carbon (mg/L) 3.8 18 20
Tota Organic Haides (ug/L) <5 13 18
Raw water temperature (°C) 1
pH 7.2 7.9

April 11, 1994
Chloroform (ug/L) 04 15 3.0 5.6 15.8
Bromodichloromethane (ug/L) <0.1 04 0.6 0.9 17
Chlorodibromomethane (ug/L) <0.1 0.1 0.1 0.1 0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 04 20 3.7 6.5 17.6
Monochloroacetic acid (ug/L) 0.16 0.40 0.50 0.64 292
Dichloroacetic acid (ug/L) 0.58 331 7.48 10.60 10.71
Trichloroacetic acid (ug/L) 041 0.54 158 2.98 7.64
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 04 0.6 0.8 12
Bromochloroacetonitrile (ug/L) <0.1 0.1 <0.1 0.1 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 14 13 15 0.7
1,1,1-Trichloro-2-propanone (ug/L) <0.1 0.6 14 17 39
Chloral Hydrate (ug/L) <0.1 17 2.6 55 111
Chloropicrin (ug/L) <0.1 0.1 0.2 0.3 0.8
Total Organic Carbon (mg/L) 3.8 20 20
Tota Organic Haides (ug/L) 18 65
Raw water temperature (°C) 3
pH 74 7.6
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Buckingham, PQ (Ozone— Chlorine)

May 10, 1994
Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.2 4.6 6.4 9.5 19.6
Bromodichloromethane (ug/L) <0.1 0.4 0.6 0.9 17
Chlorodibromomethane (ug/L) <0.1 0.1 0.1 0.1 0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 0.2 5.1 7.2 10.5 21.4
Monochloroacetic acid (ug/L) 0.36 0.57 0.34 0.95 0.20
Dichloroacetic acid (ug/L) 0.24 351 3.40 6.80 259
Trichloroacetic acid (ug/L) 0.06 0.67 1.04 211 248
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 0.1 <0.1 0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 0.7 0.9 11 15
Bromochloroacetonitrile (ug/L) <0.1 0.3 0.2 0.3 0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 12 13 14 0.7
1,1,1-Trichloro-2-propanone (ug/L) <0.1 15 23 3.0 51
Chloral Hydrate (ug/L) <0.1 4.7 7.8 10.8 12.0
Chloropicrin (ug/L) <0.1 0.5 0.6 0.6 1.0
Total Organic Carbon (mg/L) 4.2 20 18
Tota Organic Haides (ug/L) 64 57
Raw water temperature (°C) 9
pH 7.2 7.8

June 07, 1994
Chloroform (ug/L) 04 10.3 134 20.4 29.7
Bromodichloromethane (ug/L) <0.1 0.7 0.9 12 15
Chlorodibromomethane (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 04 10.9 14.2 21.6 31.2
Monochloroacetic acid (ug/L) 0.14 153 1.95 1.69 0.80
Dichloroacetic acid (ug/L) 0.15 13.02 9.36 8.30 5.69
Trichloroacetic acid (ug/L) 0.04 222 6.18 10.39 13.16
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile pg/L) <0.1 0.2 <0.1 0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 11 13 17 18
Bromochloroacetonitrile (ug/L) <0.1 0.2 <0.1 0.2 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 22 19 14 0.8
1,1,1-Trichloro-2-propanone (ug/L) <0.1 26 4.3 6.1 54
Chloral Hydrate (ug/L) <0.1 10.2 13.6 18.4 110
Chloropicrin (ug/L) <0.1 12 1.0 1.0 0.9
Total Organic Carbon (mg/L) 4.8 24 16
Tota Organic Haides (ug/L) 5 61 94
Raw water temperature (°C) 15
pH 6.8 7.2
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Buckingham, PQ (Chlorine —Ozone — Chloring)

July 12, 1994

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 04 39.9 46.0 56.8 69.6
Bromodichloromethane (ug/L) <0.1 19 21 2.6 2.6
Chlorodibromomethane (ug/L) <0.1 0.1 <0.1 0.1 0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 04 42.0 48.1 59.4 72.3
Monochloroacetic acid (ug/L) <0.01 3.43 1.06 1.01 0.61
Dichloroacetic acid (ug/L) <0.01 32.02 5.88 576 2.89
Trichloroacetic acid (ug/L) <0.01 17.36 20.01 21.18 7.16
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 20 20 26 17
Bromochloroacetonitrile (ug/L) <0.1 0.3 <0.1 0.1 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 13 14 0.9 0.9
1,1,1-Trichloro-2-propanone (ug/L) <0.1 5.9 5.7 6.4 25
Chloral Hydrate (ug/L) <0.1 18.3 14.2 12.7 4.7
Chloropicrin (ug/L) <0.1 0.9 0.3 0.7 0.2
Total Organic Carbon (mg/L) 4.0 18 16
Tota Organic Haides (ug/L) 81 90
Raw water temperature (°C) 22
pH 6.9 7.2

August 09, 1994
Chloroform (ug/L) 0.3 57.1 56.7 61.9 100.1
Bromodichloromethane (ug/L) <0.1 19 22 2.7 3.2
Chlorodibromomethane (ug/L) <0.1 <0.1 <0.1 0.1 0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 0.3 59.1 58.9 64.6 103.4
Monochloroacetic acid (ug/L) 0.48 3.42 0.77 0.80 0.57
Dichloroacetic acid (ug/L) 1.09 53.24 6.85 5.67 9.08
Trichloroacetic acid (ug/L) 0.31 15.97 21.87 12.46 9.84
Monobromoacetic acid (ug/L) <0.01 <.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 24 17 15 19
Bromochloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 13 11 0.5 0.8
1,1,1-Trichloro-2-propanone (ug/L) <0.1 4.3 4.8 4.1 17
Chloral Hydrate (ug/L) <0.1 220 7.4 4.9 3.8
Chloropicrin (ug/L) <0.1 12 0.3 0.9 0.3
Total Organic Carbon (mg/L) 5.9 3.0 31
Tota Organic Haides (ug/L) 146 193
Raw water temperature (°C) 225
pH 7.2 7.7
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Buckingham, PQ (Chlorine — Ozone— Chloring)

September 06, 1994

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.3 55.1 60.8 69.7 87.4
Bromodichloromethane (ug/L) <0.1 19 22 25 3.0
Chlorodibromomethane (ug/L) <0.1 <0.1 <0.1 0.1 0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 0.3 57.1 63.0 72.3 90.5
Monochloroacetic acid (ug/L) 0.22 341 0.59 0.61 0.39
Dichloroacetic acid (ug/L) 0.54 36.44 6.70 6.90 5.38
Trichloroacetic acid (ug/L) 0.08 17.88 19.46 12.50 16.30
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 23 17 19 21
Bromochloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 15 1.0 0.9 0.8
1,1,1-Trichloro-2-propanone (ug/L) <0.1 5.1 4.6 4.3 3.8
Chloral Hydrate (ug/L) <0.1 234 10.0 8.6 9.3
Chloropicrin (ug/L) <0.1 14 0.6 0.9 1.0
Total Organic Carbon (mg/L) 5.2 3.0 2.8
Tota Organic Haides (ug/L) 15 210 200
Raw water temperature (°C) 19
pH 7.3 75

October 04, 1994
Chloroform (ug/L) 04 21.9 35.4 53.1 90.6
Bromodichloromethane (ug/L) <0.1 13 17 18 2.7
Chlorodibromomethane (ug/L) <0.1 0.1 0.1 <0.1 <0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 04 234 37.2 54.9 93.3
Monochloroacetic acid (ug/L) 0.19 2.27 141 0.88 0.46
Dichloroacetic acid (ug/L) 0.73 27.64 18.99 20.36 572
Trichloroacetic acid (ug/L) 0.26 6.39 10.89 18.97 21.83
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 15 3.0 4.8 4.8
Bromochloroacetonitrile (ug/L) <0.1 0.2 0.2 <0.1 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 13 0.9 13 04
1,1,1-Trichloro-2-propanone (ug/L) <0.1 4.0 5.7 51 18
Chloral Hydrate (ug/L) <0.1 12.3 14.3 113 9.9
Chloropicrin (ug/L) <0.1 0.8 0.8 0.5 0.5
Total Organic Carbon (mg/L) 4.1 23 25
Tota Organic Haides (ug/L) 11 88 224
Raw water temperature (°C) 145
pH 7.3 75
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Buckingham, PQ (Ozone— Chlorine)

November 07, 1994

Water Type Raw Treated D1 D2 D3
Chloroform (ug/L) 0.6 154 20.1 25.7 33.8
Bromodichloromethane (ug/L) <0.1 13 16 18 24
Chlorodibromomethane (ug/L) <0.1 0.2 0.2 0.1 0.2
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Trihalomethanes (ug/L) 0.6 16.9 21.8 27.7 36.3
Monochloroacetic acid (ug/L) 0.30 2.08 152 1.83 1.03
Dichloroacetic acid (ug/L) 0.65 19.94 12.82 14.92 8.04
Trichloroacetic acid (ug/L) 0.19 2.99 5.19 7.80 20.10
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 12 15 19 20
Bromochloroacetonitrile (ug/L) <0.1 04 0.3 0.2 0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 0.8 0.5 0.8 0.6
1,1,1-Trichloro-2-propanone (ug/L) <0.1 39 4.7 55 4.7
Chloral Hydrate (ug/L) <0.1 9.7 12.1 14.7 15.0
Chloropicrin (ug/L) <0.1 12 12 11 11
Total Organic Carbon (mg/L) 3.7 22 18
Tota Organic Haides (ug/L) 72 97
Raw water temperature (°C) 9
pH 7.6 85

December 05, 1994
Chloroform (ug/L) 0.5 8.6 154 114 454
Bromodichloromethane (ug/L) <0.1 0.8 11 1.0 18
Chlorodibromomethane (ug/L) <0.1 <0.1 <0.1 <0.1 0.1
Bromoform (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Total Triha omethanes (ug/L) 0.5 9.3 16.5 12.4 47.3
Monochloroacetic acid (ug/L) 0.74 252 2.82 252 175
Dichloroacetic acid (ug/L) 0.27 12.58 10.44 11.92 6.11
Trichloroacetic acid (ug/L) 0.12 1.99 5.04 3.50 8.65
Monobromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Dibromoacetic acid (ug/L) <0.01 <0.01 <0.01 <0.01 <0.01
Trichloroacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
Dichloroacetonitrile (ug/L) <0.1 1.0 14 13 11
Bromochloroacetonitrile (ug/L) <0.1 0.2 <0.1 0.2 <0.1
Dibromoacetonitrile (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1
1,1-Dichloro-2-propanone (ug/L) <0.1 11 0.8 0.7 0.5
1,1,1-Trichloro-2-propanone (ug/L) <0.1 25 4.3 3.6 3.2
Chloral Hydrate (ug/L) <0.1 6.4 13.8 9.6 9.3
Chloropicrin (ug/L) <0.1 0.6 0.7 0.7 15
Bromideion (mg/L) <0.002 0.002
Total Organic Carbon (mg/L) 49 23 16
Tota Organic Haides (ug/L) 16 47 75 60 113
Raw water temperature (°C) 25
pH 7.0 8.2
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