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OUTLINE

1. Snow survey.
2. Snow sampling and preparation.
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1. Snow survey
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Snow IS an efficient scavenger of aerosols

i/
Lo

accumulation of aerosols particles in snow

In snow the information about
pollutants is accumulated
with two ways

With wet precipitation With dry precipitation
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Works dealing with snow sampling and analysis of

snow pollution by different substances are usually

called snowgeochemical investigations or in brief —
SNOwW survey.

Atmogeochemical Investigating method has been
iIntended for study of background dust burden and

peculiarities In substantial composition of regional dust-
aerosol fall-outs
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snow survey
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Take in account when make network

Regulations, research guidelines

Results of earlier ecological investigations

Climatic conditions (e.g. wind rose)

Landscape types, relief

Sources location

The main concept - to combine sampling sites with points of

basic investigations.
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The sites of snowgeochemical

__expeditionary network

For snow survey In
cities  subject to
assigned task
approaching
rectangular network
the size of 1x1 km,
500x500 m or
250%x250 m Is used.
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The sites of snowgeochemical

expeditionary network
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Scale of
snowgeochemical
surveying on industrial
enterprise  territory is
1:25000.

Sampling is carried
out taking into account
relief characteristics and
their expositions relative
the direction wind-dust
transfer

In whole it is recommended to combine sampling places with points of basic

Investigations .



2. Snow sampling and
preparation
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What are needed for snow sampling?
plastic bag (30 |)

plastic scoop

string with label to show
number of sample

ruler or tape measure

notebook, pan or pencil
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Snow sampling

SNow sorter pit method
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Snow sampling Is carried out before the intensive period

of snow melting (usually at the end of February or the
beginning of March).
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Snow sorter
It IS a tube section
/0 cm long with
toothed bottom edge
for slotting of thin
crust of 1Ice over
SNOW, It has
centimeter scale
outside to measure
snow cover height .

If snow cover height is 35 cm quantity of snow cores in sample is 6, and if snow
cover height is 80 cm quantity of snow cores in sample is 4. Samples are
placed in plastic bags and delivered in chemical laboratory.
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Video task:
Explain the pit method in detail
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отбор снега Катя.avi
отбор снега катя 2.avi

Snow sampling Is carried out by pit method for
the whole thickness of snow cover, except for 5
cm layer over soll.

Jlektop: TanoBckasi A.B. 15
doT10 A.KO. /IBaHOBA
[ ]



Then the pit sides and depths are
measured. Sample weight is — 15-
20 kg.

Sampling site, sampling date,
sampling depth and sampling size
are logged.
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Sample preparation
What are needed?

ashless paper filters black

plastic basins and F il blue ribbon type
buckets

1-2 liter glass pots

a funnel, tweezers

a plastic tubule 4-5 mm in diameter to pour off

water , a spray bulb
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Task: Describe show samples preparation
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Snow samples

ARE (15-20 kg)

Snow sampling
(pit method)

Weighting

Drying the filter Filtering
The scheme of processing and analysis of snow samplés

®doT1o: Tanosckon A.B., PunumoHeHko E.A.



— e [ [ [ ——

_Melting at room temperature

3. pour out from

»om the bag into
clean plastic
basins and

buckets

ws

2. sign sample
number on the
container

1. Samples

We need a day snow melts at room
temperature
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ng processing
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filtration and dryi

2. Snow water
é o pours off through
. A the plastic tubule
4-5 mm in
diameter (it
shouldn’t touch
walls and bottom
of the container)
In other
container.

3. Leave 1-1.51
“dirty” water in all
plastic basins and
buckets. Rinse

them with this
water 2-3 times)

4
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1. Remove big extraneous
substances from water with a
help of tweezers

4. It is necessary to pour off 1- SIREH LT
1,5 liters “dirty” water in bottles



filtration and drying processing

7. Pass dirty snow
water through
ashless filter = water
IS filtered

5. Thereis 1-1,5
liter dirty water left
OVer.

i . !&! X
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6. Weighing “clean”
ashless filters

| i
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8. Drying Is made at the
room temperature
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sifting and weighing processing
x\ T s

2. Samples are

o
T i | N weighed. The
. N} ‘ difference in the filter
" /2" mass before and
. after filtration shows
\ =2 \ the dust mass in
L ‘ samples.

1. Dried samples are
dressed through the bolt
with the size of mesh 1 mm

to remove the impurities

Total: 1-2 | filtered and unfiltered
water, filter with snow solid residue
are sent for analysis.
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(mass 1320 kg The scheme of
processing and
analysis the snow

Room temp.
melting (18-19°C)

Snow melting water
el samples
Filtration
Solid residue / \ Filtered water
v '+ v
Room temperature drying Evaporation | |Chemical analysis of
¥ 7 water
Sifting (mesh size 1 mm) Dry residue « water soluble compounds (sulphates,
v /®\ nitrates, ammonium, chlorides,
Weighing Analysis Double potassium,  sodium, magnesium,
calcium),

* major, trace elements,

¥ c Breaking fo 0,074 fif + suspended substances,
tudy minera « surface active agents

composition

= « acidity (pH)
Analysis Mixing « electroconductivity
Analysis Double
Major, trace elements,  Jlektop: Tanosckasi A.B. 23
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Aim is to reveal
source origin, polluted areas,

4 Dust load

insoluble fraction of & Element concentrations
aerosols in snow

< Elements fallout from air on snow

Modes of element occurrence

Mineral and anthropogenic
particles

snow melt

water 24



Research methods of snow

In the laboratories of our Department

1. Elemental composition 2. Mineral composition

- heutron activation analysis
(U, Th; As, Cr, Ba, Sr, Co, Zn, Sb; Hf, Sc, Cs, Rb, Ta;
Eu, Sm, Lu, Yb, La, Ce, Tb, Nd; Au, Ag; Br, Ca, Na, Fe)

- electrometric method (F)
- atomic absorption spectrometry (HQ)

« Scanning electron microscopy

« Binocular microscope

« X-ray diffraction analysis

3 Occurrence mode of

elements
e Scanning electron microscopy
. fradlography method

4. Biotesting

« Mutagenic effect for Drosophila
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Method for definition of snow cover pollution
with anthropogenic aerosol particles
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calcite, quartz, Spherules
amphibole, albite, with
biotite, feldspar, pyrite, Fe-oxides

stibnite etc.

Distribution scheme of Al-Si spherules
in insoluble fraction of aerosols in Tomsk

Soot



Hg concentration in solid particles recovered from snow
of Tomsk city, according to data atomic absorption
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Conclusion

The composition study of solid aerosol particles
recovered from snow by help of modern analyses
makes it possible to:

& reveal mineral, organic and anthropogenic
particles,

& Identify the peculiarity of dust industrial emissions,
& determine origin of atmospheric particles,
& make environmental assessment.
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