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DISCUSSION

The results demonstrate that both Musk Xylene and
Musk Ketone are extensively removed during wastewater
treatment with further rapid loss from the water column
in surface waters. The WWTP removal rates (>90%) are
in line with the results from earlier P & G studies
(Simonich et al. 2000) where the measured removal of
Musk Xylene in Activated Sludge averaged 98.7% and in
Trickling Filter averaged 90.9 %. Musk Ketone averaged
82.6% and 80.3% respectively. The relative lower
removal of Musk Ketone is repeated here.

Measured influent and effluent concentrations are lower
than historical European levels (e.g., Eschke et al.
1994). This undoubtedly reflects the known decrease in
use of these materials (especially in detergents) during
the 1990s.

The Musk Xylene in-stream removal rate (0.193 h-1)
was comparable to or even higher than the rate of BOD
decay (0.16 h-1). The in-stream removal rate for Musk
Ketone was lower (0.071 h-1). These rates reflect all
potential loss mechanisms (biotransformation, sorption or
volatilisation). The lower die-away rate for Musk Ketone
together with the lower wastewater treatment removal
rate accounts for the higher measured and predicted
concentrations of this material in surface waters relative
to Musk Xylene.

In Mag Brook, the measured concentrations of
nitromusks were several-fold higher than those predicted
by the GREAT-ER model. This may partially be explained
by a low river-flow rate at the time of the study (early
September  2000) compared to the year-round
distribution of flow rates used in the Monte Carlo
simulations of the GREAT-ER.

The GREAT-ER calculated average concentration of Musk
Xylene and Musk Ketone in the Aire Basin were in the
range of 0.5 - 1 ng/l and 1 - 4 ng/l depending upon the
catchment weighing method. For perspective, the PNEC
for Musk Xylene is 1.1 pg/l (AF 50 2 chronic NOECs)
and 6.3 pg/l for Musk Ketone (AF 10 3 chronic NOECs).

CONCLUSIONS

= Observed nitromusk removal during wastewater
treatment corresponds to previously reported rates.

= Influent and effluent concentrations are lower than
historical observations in Europe. This reflects known
decreases in the use of these materials in cosmetics
and especially detergents.

= Instream removal rates are 0.193 h-1 and 0.071
h-1 for Musk Xylene and Musk Ketone respectively.
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RIVER AIRE BASIN

The Rivers Aire and Calder Basin is situated in
Yorkshire, north of England. The River Aire drains the
central Pennines and flows south-eastward through
West Yorkshire metropolitan area and the Yorkshire
coalfield, where it is joined by Calder, its major
tributary. These areas are characterized by a high
density of population, large number of small tributaries
and medium to small size wastewater treatment plants
with dilutions factors as low as 2.

time of the peak fluorescent dye concentration.
Another set of water samples was taken about 50 m
upstream from the wastewater plant discharge point.

SAMPLE PROCESSING AND ANALYTICAL

Wastewater and river water samples were preserved
with 3% (v/v) formalin, extracted and analysed with
GC/MS as described in Simonich et al. (2001). Limits
of quantification were 2 ng/l for MX and 1 ng/l for MK
in influent and 1 ng/l and 0.7 ng/l respectively in
effluent.

Wastewater treatment
removal is based upon
observed rates from
Melthan and Crofton
WWTPs.

In-stream removal is
assumed to be as
observed in Mag Brook

Cg, (mean) + SD

sim

Cym (90%) + SD

sim

Weighted by volume
(loaded stretches only

MX 0.53 + 0.41
MK 2.86 + 2.22

MX 0.76 + 0.60
MK 4.41 + 3.44

Weighted by length
(loaded stretches only)

MX 1.01 + 0.10
MK 4.23 + 0.46

MX 1.50 + 0.16
MK 6.82 + 0.73

Weighted by flow MX 0.47 MX 0.67
increment (all stretches) MK 2.62 MK 4.06
Initial MX 3.71

MK 9.82
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