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Dust 101
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i Example of the Magnitude of the Problem
R,

i -
i

le stretch of unpaved

-> 20 vehicles/day,
-> average speed= 30 mph.

I:"f‘ Result: 10,920 Ibs of dust (PM,,) per
~ _month



How Small are These Particles We Are Working With?

Settling Dust

Suspended Atmospheric
Dust

0.0001 0.001 0.01 0.1 1 10 100 1000

_ Particle Size (pm)
Barnes, Connor, and Rettinger 2017
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Really Small!

€PM25
Combustion particles, organic
HUMAN HAIR compounds, metals, etc.
90-70um <2.5Um (microns) in diameter
(microns) in diameter
© PM1g

Dust, pollen, mold, etc.
<10 um (microns) in diameter

90 um (microns) in diameter

FINE BEACH SAND
Image courtesy of the U.S. EPA
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nlcal Means of Loftmg
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Mechanical
and
Convective
Lofting
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Settling time from a

2m loft
~3 sec
| ~4 minutes ~1 hour 5.9 hours
(<] ° .
0.01 mm 0.0025 mm 0.001 mm
0.1 mm 0.05 mm PM10 PM2.5

Barnes, Connor, and Rettinger 2017
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Unpaved roaels released 11 mrlllon tons of partlquaie e

_matter less than 10 pm in aerodynamic size (PMyg) . to-
Jthe atmosphere in the- Umteti States in 2014. These
s emissions_“make -up 51%of all —emissions from
...L.l_, statlonary sources- of PM, 10- alr pollutlon |n the Unlted =
States (U S.EPA, 2017) "’:
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h a Good Road
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Control Dust through Proper Design and Construction

Right-of-Way

Z Wearing surface Ditch

d??‘f? | ﬂ% Ir'f
Aggregate base \/\ |
subgrade (roadbed)
/\/ Crown

Drainage

3 Traveled way - !

Shoulder

Barnes, Connor, and Rettinger 2017
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100

Shrinkage product

Slippery and dusty

Good but dusty

Erodible

Ravels

Washboards and ravels

15
Grading coefficient

35

Increasing coarseness / increasing gap

e
= = __._:‘ e = &
— - -
- -
e
Loa
i ST
Lo : -
- L
o 2 = R
i I — e - 4 =
A b=
! g - [=]
g - a—
: frar)
B i (7]
- — [y
Q
= &n
BT > c
2 amm
vy
d_ &
- S !-G
= c
-t
- -‘r- )
— -
2P -
= = - i
: - i
# '_r .-
e
= - T
e
P
= -
Ay
=3 g -
o
- T a
> "
e e

Barnes, Connor, and ReE:inge

-~

r 2017<-

- sl -
= -
_— = * a F -
il £ i e =
= = e e o e
T ]

- x ik

3 - - i

-y

F S &
N oo Pt )
- e =
2
\lg, - - 3
4 e I
.-t
=
po
s .
2

<
— -

¥

. %
— ;
- i = 3 = B
D™ )

—t

From Palge Greeh 1989

Firce [ 7/ a




(77

-

ﬂ.c-.”
S
N
X

ncreases

es |

aus

r=a

F

a

Few

St ¢

“Barnes,:Co

D



&
'
-

Rettinger.2017: -




'P?rf'cf)p;ef-‘fFfi‘héfs is Cﬂtlcal

Too many f| nes causes =
ruttmg and muddy mads
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Too Flat Causes ponding

Barnes, Connor, and Rettinger 2017
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Dust Management
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o increase speed frem 10 to ZOmph deubI
- the amount of dust =~
Increase speed from 20 t@ 30 mph ~ tr|ple
the amount of dust =

- .
-

,_?-_ L|m|t Drlvmg on the dustlest days

. Control aggresswe drlvmg
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Dust Suppressants” .

:' Water . "‘_ : L= .' 3 _: l-.h___d._J._. _ *.'i.’__'d-;_h_;_' -_,_".‘ *,"‘_;'-:. _:r R

- - L e

Salts and Brmes caICIum chlorlde and magﬂesmm Cthﬂde e

et /U __-u...pl-

- ‘_. ¥ _*;-“-'
Non petFoleum based organlcs - Iigmn sulfonates vegetable oHs

.i»
L ol -"f_._,‘::.. - _--.. 3 a :A---
- a7 s

| - = Synthetlc qundsﬂ e e e T R

s, Pe‘.tr‘_oreUm—based'-orgamcs‘ s % ome A

% Electrochemlcal products S e =i
. Clay addltlves e B e XA _ S e

*Mulch and,flber muxtures R N s =4
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- e et
S e A S e
A ll.catlon MethOdS LR
: = = 3-_-_.: W_F.Ltn.f'ﬂ- _;' L ondS
gt R, i et T h g e N i s e
- & 2 = P - e g - — =z o g S, S
B 4 Calcmm chlorlde - s A SR e A T

e _Adsorbs water from atmosphere B S et R o S S

“Reduces evaporatlon rate by a factor of 3. 45 i dame _: _-__3_- P
. .*. Liquid, flake and pellet -'-.;- = -‘%"'7:"::'-“ “«z o ... _1' a;“':
_ - ~“%_Dry appllcatlon mixed in the W|th a~g'rader whlleuaddlng water -n-f =
© .+ Flake 1.0 1:5 Ib/ydZ Pellet 0.8 - 1 Fo7yce s e = e e
“"1*.'- L|qU|dO 2 t0 0.3 gal/yd2 - _' e ST T ; ‘ = ~
“+ Lignin sulforate. .- . - et ' f = =i ;7"_'&;
» Binds partlcles o e TRt T BRE R e T
= > Best performance in soils with a~c|ay content (S|It and clay content‘“‘4 -8%)
Powder 1. O t0 2.0 Ib/yd2 o A e B - % &

- i =
=il 2 —

-_ Appllcatlon method IS same as for caIC|um chlorlde _; g A g

=

Appllga-tlbn may be limited near dwelllngs Water Wells and surface Water -
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Appl Lcatlon Methods* <
.__'" Synthetlc f|UIdSL e -. -.v~ "-f 'J .- _:_“_' S
Increases apparent coheswe forces |n aggregate = _
Reduces Water evaporatlon rate s '"' e

-

J o Toplcal appllcatlon (no Water trucks}

b

9 to 14% flnes content S -.L,‘._‘ «-_.' =
' * : Typlcal appllcatlon rates. 40 to 3() ft2/"gal
< Mult‘ iple’ applrcatlon passes 'f -~ T“?:*_-e;... -
| -- = Re-compact treated roads ever few Weeks _

e e e g
B 3 < ‘ _. = &
- -' = e A R - L
.. = 79 £ _H- <
S = —y = :
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Product Application and Maintenance

Apply palliative more
frequently to areas
that are subjected to
high shear forces

Treat section of
untreated

connecting roads to
reduce track-on

Note: roads with speed limits
over 25 mph are subjected to
high shear.

’

Barnes, Connor, and Rettinger 2017



o - : o 5 ... i - i - HI - J—- ;;J- -
-l = - x = : T =3 = R T s - el o = irn
= - SE. - =5 - el o o s ;
= - T RO T S
- = L
W i - E e S e
e o F__ e -J-r,;;‘_?:“r?_-hfiﬁ_'
:-* - : _.'-,..... "'!-‘l-m-.*:"'
pp I C a ie | l e e TRy
- ik I
T s - \é-‘ ..-?'.'W'
P
T i g T
o My : __.i‘?
- o __b_y- = - e P -‘t
#

G e, e D = 5 e — : - - e - L. -_'--._. e - . e G Tt Sae ™ S ¥ e
== - y = : = - A P I
= , - - i & oy s 8 = n ._ = = 3 J ‘__'\_- y =

o

; .
'ﬂ* ,_,ra--&ﬁi-—:{;

'Weeks e e ATt el Rt S e *ﬁ -

. ‘Observe and photograph dust produc'gon behmd Vehlcles e\/

Bl ™ ':."

-us_-. et

ﬁ'.-'!l

o T BT o -

;'4 ':When notrcre-ably dustler re apply palllatlve :to dusty aréas a1:* Firs ~
e Iower rate: ' T i b

Er

tipece [T/



Reasons f-or Poor Perforrna e

3 Surface too sandy (Iow fmes) -

f L

I\/Iaterral too dense to allew penetratro

_.‘f

% of the seler:ted product" IR

-_f- Weather - |
. Too little product apphed

-

3"

<. Use wrong equipment for applrcatlen

. Not applred In multrple passes

i
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Ouestions?

Dave Barnes - dlbarnes@alaska.edu
Billy Connor bgconnor@alaska.edu
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