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INTRODUCTION

The former Water Quality Control Branch (WQCB) operated a number of
deposition collectors around the province to determine the aeolian
deposition rates of various substances to lakes. This deposition program
was implemented in 1982 as part of the Wabhamun Lake Eutrophication
Study. Nine deposition collectors operated between 1982-86. The nine
collectors were located at Nakamun East, Makamun West, Dickson North,
Dickson South, Smoke, Iosegun, and three collectors at lLake Wabamun:
Wabamun (west of village), Seba (Jackpine Creek) and the Fish and
Wildlife compound near Fallis .

METHODS

The collectors used were free-standing cabinets with a 0.25m2
teflon-lined funnel at the top; a hose connected the funnel to a glass
container within the cabinet. During the winter, the deposition
collectors were sampled as time and personnel were available. During the
remainder of the year the collectors were sampled on an event basis as

soon after a rain event as possible.

samples were frequently contaminated while the sample sat in the
collector. The most common types of contamination were insects, dust,
and bird feces. Total phosphorus (TP) and total nitrogen (TN) were of
specific interest to the WQCB, because they are associated with nutrient
enrichment of lakes. Unfortunately, these two parameters are very
sensitive to contaminatijon. Consequently, much of the data collected
were unsuitable for loading estimates. Also, the nitrogen components
within the samples are very dynamic and may change form rapidly.

To determine the deposition rates of phosphorus and nitrogen, the
data were screened to determine which samples were contaminated, and
these were discarded. Deposition rates were then calculated for those
collectors where sufficient data remained that would encompass a
reasonable portion of a year. To calculate the deposition rates, the
mass of TP and TN was calculated for the individual periods of
observation and summed for the year. The results were expressed as

mgem 2eyr—*,
RESULTS

Samples from five of the collectors were found to be suitable for
determination of deposition rates. The five collectors were Wabamun,
Seba, Fish and Wildlife, Smoke, and Iosegun.

Deposition rates were not calculated for 1985 because all phosphorus
analyses that year are questionable. The following table lists the
calculated Toadings from the various collectors. For nitrogen
deposition, TN was defined as the sum of total kjeldahl nitrogen plus the

sum of nitrite and nitrate-nitrogen.




Collector From To TP N
(mge-m=2eyr=2} (mgem~2eyr-i)

Wabamun Nov. 23/B2 Nov. 14/83 28.4 317.0
Wabamun Nov. 14/83 Oct. 31/84 31.4 422.0
Fish & Wildlife May 31/83 Dec. 19/83 34.1 333.0
Seba Nov. 23/82 Nov. 14/83 25.17 308.0
Seba Nov. 14/83 Oct. 31/84 23.7 407.0
Seba Jan. 21/86 Jan. 8/87 18.1 353.0
Smoke June 17/83 June 20/84 14.0 217.0
Iosegun June 17/83 June 20/84 25.8 192.0

The samples from the Fish and Wildlife collector included only data
for the period May 31 - December 19, 1983, but these were extrapolated to
a full year based on the percentage that was deposited in Wabamum and
Seba collectors during the late winter and spring.

Among the three collectors on Wabamun Lake, TP loading from the
Wabamun and Fish and Wildlife collectors were slightly higher than from
the Seba collector, but there appears to be 1ittle difference in TN
loadings. The Wabamun collector is near a gravel road, coal mine
activity and the power generating station. The value for the Fish and
Wildlife collector is based on an extrapolation to a full year, and may

not be representative.

The Seba collector in 1986 yielded the Towest TP loading ever for
the collectors at Wabamun. A possible explanation is that the summer of
1986 was unusually wet, consequently, the amount of dust in the air was
lower than normal. This may have accounted for a lower TP loading. The
TN Toading in 1986 from the Seba collector was higher than in 1982-83,
but lower than in 1983-84. The reason for this is unclear.

The TP Toading calculated for the Smoke collector and TN for Iosegun
were the lowest of the data set.



There was no relationship observed between the TP and TN loadings.
The calculated loadings are within the range of other reported loading
estimates in Alberta. The average annual TP loading calculated for
collectors_in relatively undisturbed areas (Seba, Smoke, Iosegun) is 21.5
mg.m~2.yr-1 (s.d.=5.21). This value is very similar to the average
annual loading calculated from eight collectos located at the water's
edge at Wabamun Lake in 1980 and 1981 (21.9 mg.m~2.yr.—!). The average
annual TN loading for undisturbed areas during 1982-1986 is
295mg.m~2.yr=1 (s5.d.=90.5).

The raw data are summarized in Tables 1-8.
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