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Introducti

'I1J:Ls lIS t 1

Parti.cle

1 in

ern. Hinnesota ..

This util:tzed t'he

under USEPA

search

concent:r:3t:lons of par-'

confi£ured for

could

measurem.cnt

_ tIl d icuneter

the Ul~~~ contained

allol'i'S

t:icles

t:11i8 S

in minutes

inst:r111Ilents

l11e of the of

seconds) of the continuous

of coarse or fine Thus

on

1>JCre made

downvJJ_nd of the

and othe"r

dust from

from e..xtended sources

roads and "\Alind

detect dust

sources such as are

sources along roads nearly l)croendicular to the wind direction ..

fluorescence analysis perfol!ned on filter samples enabled discrirrinatirrn

between road dust and iron dust the "'rhe

:x-ray fluorescence analysis 'Vms Derfo:r'rned 1Y\7 USEPA labora.tories" In these

ways the mobile· provided infonnntion to

that gathered by the fL~ed stations

Study"

'TIle study took frOID 25 " 1977.. '11J.e vJeather

conditlons during this "'·7ere not suitable fOI' study of \v:tnd blc)\vn

dust; hO....lever JI the strike by the United Steel ~'7orkers \\7hich started

1" 1977 prevented choice of another time or of a study.. l~e results

reported here are thus l.:Lmited in ty .al1d usefulness The factors

r{~trictin2. the usefulness of the data include the amount of

which fell in June and July and during the study ttself. 9.63 inches of

precipitation ts reported for Babbit for June and July, whereas the

term average for Babblt is 7" 95 inclles for the two monthsA Residents of
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, the f; dus complained the.

dust

to

tl1e measurernent::s

of vihat

Tn

results

Ie l-feasurements

.2mourrt_s

were conditions

nULCU)er and

that

coarsetaJJ.

roads in No-:rtheastern l1innesot:a

on graveJ_ roads is

cles in t:he stud"V are.a ..

film

air

bution of

2e of dust from leaves 't,ras observed at

\v:lnd velocit:le.s less than those to

ba:r'e sm::-f ace. This In.a:y provide a rnechan:Lsm

of dust produced by roads0

1nis abbreviated studY some

dust froIn

J:lr~e

these same measure­

necessary to ch

tat basins

and wind

additioIllil studieSe

wents should be reveated It

acterize the size dtstI-ibut:i on and dust

and larRe bare surfBces in mines ",hen conditioils

v.,d t.l1 t 11 e U}lHI-I and

same is true t_ranspor froDl :roads. The of dust from b

operations also needs to be characterized~ Tbe above information would be

necessary before the relative importance of mines and roads as sources of

dust could be determined. rTIle relatively infrequent" but presrnueably

amounts of dust coming frmn mines duri_ug , \oTindy perio~s mayor may Dot
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C):c '<j

1m Aitken nuc:let

concentration

the

abtulda.rlce

to eleme.nts heavier than

The. d.ata ,\;·las

hencetlH';; aerosolNost

most interest

dis

de.scribed

tribution reveal the features

1 sho\cys a volu.me

dust plume of a

mass ::Ls found at

distributions have been

€:-lid it is generally in

roads etc

long distancesc

_ 2 indica ted a surface \>Jej phtinl.c": of the !.;arne dis tribu tion

.Another mode presents itse bet\.+leen <> 1 1Jm and 1 lfJ1l¢ CODIl1wnlv called t.he

AccUIIrulatioD mode, this size range usuIll1y Cffiltains aged pbotochc-ruical or
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if> somc'vlhat suspect ~the
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hIe that the elevated ANC due to particles formed



tributioD

t:h.e

numb

Dus

Efior \,;>ere f rOUl mi.ne

Th e lHll'fL .2 5 the and

teG Surface

e:r-ve

The l."a 1· (Jc,<~)'i...-'JO
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dust Reser-vii:' ri

11ine Processi le2~
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53

12:29

:30
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L}

50

,

10

16

.50 ~" 15 05

:30

15 41} 15.10 50-

Generate.d

:HeasureJJJen ts

A£ rnet

from baselin.e

and tCJ})et calcul.ated f t'he dUI"ation these coarse par~

ti-cle events ..

La ter the sc:urxe measurements were made 100m dOlilD\Jind

froTI! a loading rain fell .. 85 ton trucks ore frOIn a

platform into railroad cars. TIle ratemeter baseline was beL~¥een 20
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o / th:i oin (l:Z to 2 '3/ ) \.;, .1

10 (

lj

passes 600

11

11: .388

160

16:

358

IJ cLS seE,. 630 4 7 2

6

1,,67 2

63490 Lull i:n
at

The dust passenger I!l=lth one occu.pa..nt 'variOUF;

a road was measured 26th" The 'U}ll'U, 110m

and 265m from the level mowed field The dllst \.;ras t r clDS-

ported I;Tinds intens froll1 11 to

2 .cmd '\-las meas1Jred

The results of the and Table

the ratemeter

the passage

thE' du:cation of

the10 sh 0,\,18 t\10 examp les

of a dust plume.

CO;:l:r.Ee pa:cticlethe plume passage possIble to 3SS:U?:D an

·voll.illH:.' concentration ·to t:rlC plUllleo Such ',,ralues Table 5 and

plotted as a function of caI' speed and distance fram the road in

11~



TABLE (,. Si
Dis
Dif,f

0

0

0

110

6

110 [1,0 4 1,,6

67 110 :L9

110

It

of distance from

It

per unit

be esti:mated o:ne

constant the is calculated from

and tlle duration uf meaSUreJ1Jent" and the pI'llme assulo.ed

be Thus:

/j BC

'\clhe....r:e is es tima ted voll.ITD.e of coarse aerosol endtted urdt

of road and transported to the H is

C is average coa:rs voll.lII1e concentration !:It is duration plume

meaSUTement and v ::Ls ",;r5..nd the road~

T11e H has been estimated 'Ie. \flh based on road~

'Jay studies gas tracers 11odif:l'.cations 1Jere mao in an effort to

account for set of coarse 5 ShUllJS the values of

!1 t and The ".Ire plotted on 12

The estiulate of dust ted in plu:me is dominated the

measured concentrations, and depends strongly on automobile velocity and

distance from the road.
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Inves of Du s t n :0!__~~J!I='~.~:,-:.~:::::..':::'~_::: ..:::-...~::..:.,::_._:-_:.-:_._----__ .._. . ._, __ ..

the

Dunka Road"

t:ion :in the

tl1e

the-Tn B broom :in

v cry s im.ilaJ: thos e

This led to the conclusion

had been

1\,;;-0 time inteT·vals

necessa'l'J to

",;ras COTIwareCl \n. the distT-i1m

tributious of ratemeter

for the GJO intervals eumu.lat:lve

occur at foT.

Thus can be considered to have occuI'ed of

interval in the former ease and of tjJDe interval in

the earlier interval., the

is seen t:hat

the time"

of

e2\:ceeded

:II the cumulativeFromter"

the later interval., the exceeded 17.,7 the time v 'rhese

then seem sufficient to the d'!..Lst fram the leaves

Tbis meehan.ism oc.curs at \Jind velocities much Imver than that

to resuspend dust fr01.l1 a bare surfac.e" In addit.ion It a means

resuspending and dust i#Jhich \"7as veht-

cles on road.s" T11U5 it may contr:Lbute to dust levels

in the study areao

Ground measurements \}e.re made in the 25t.h in the

noon. Large ARC and 502 \Mere observed near the nlant dm.m\.>nnd of

furnace stacks" S02 peaks of around 100 ppb \,Jere noted w1.th average values

of 40 ppe recorded.. Approximately 6.5 kIn downwind of the stacks, a traverse



plurne ']IIC: plume

r- ]
J= ~uores eence '\,:ras t:he

Sciences elemental

ele..ments

et al~ The results

The ratio iron

tern elnerges

TABLE Sf Ratto

€"
t:>

from trees

Dov.'TI\rlnd

DmvI1v-lind

26

28

30

1 e<-;
.,,:).:>

6.,5

2.. 4

Snaft furnaee

Road dust

7

1"6 .,48

The ratio e:Kceeds one in cases "There iron vJould be expee to dOlIdnate.

(26,28,30) and is less than one in case road

result it can be the t

the Dunka had its the roads :Ln Dunka





be

se.eUe

t

rnechanlsm

source~ Sourees

:C:1 of 51.,

The on and transport of dust associa ted "lith in a

need to be examin e.d . ResllspensioIl from ponds and

does ocelli, but \+las not seen in this studv Generation and transport of dust
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Figure 12. Estimated aerosol volume per unit length of road transported in a car

dust plwne over two distances.
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