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Figure 1. Study area.
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Table 1. General characteristics of treated segments with different dosages of sugar beet molasses (M) and sea
water (SW).

o¥E o2 (0) SBhasl sl S oo (Aoyd) Jsb . () 4y Sl axlad a5
() Friction angle Cohesion Longitudinal “bs Surfacing Segment

Width (m) (degree) coefficient slope (%) Fines (%) thickness (m) code
3.5 52.68 0.0082 5 3 0.10 Aol
3.7 53.55 0.0081 6 5 0.10 M-10
3.6 50.06 0.0079 5 5 0.08 M-20
3.4 51.19 0.0095 5 4 0.08 M-30
3.5 52.37 0.0082 4 3 0.08 SW-10
3.8 54.74 0.0093 3 4 0.10 SW-20
3.8 52.00 0.0084 4 5 0.09 SW-30

AYY 5 V) a0 e gl OLS 5 - Jgu

Table 2. Chemical composition of sugar beet molasses (2 and 20).

(Ao 3) SlAds e (4o 52) Jlis e

Value (%) Variable Value (%) Variable
0.90 Chlorine Js 18 Water oI
0.09 Nitrate and Nitrite <o 2o 5 &l 20 51 Sucrose ;L.
6.97 Carbon with nitrogen sl ) S 3.90 Potassium a.wly
3.07 Carbon without nitrogen =3l O34 oy S 0.53 Sodium 4
5.00 Thiamine :,..l5 0.25 Calcium oIS
3.00 Carbohydrate &l ;s 5 S 0.02 Magnesium . 5
7.00 Other organic compounds dﬂ ols 5ol 027 Sulfate W 5.

(& 5 08 S mds Of slakiges 55 Loy p3lis ¥ Jyix

Table 3. Amount of ions in water samples of Gorgan gulf (3 and 4).

S oS perlS peml R A e LS B
Bicarbonate =~ Carbonate Calcium Potassium Magnesium Sulfate Sodium Chloride Variable
(ppm) s
161 19 310.5 191 823.5 2749 4053 6654.5
Value (ppm)
Ao (B¥))
1.1 0.1 2.1 1.3 5.5 18.4 27.1 445 (e2) 5
Value (%)

YV
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Figure 2. Arrangement of treatments in study area.

HAZ-DUST EPAM-5000 J.te ;L& oKas (O) Gledd lad shos (5l Slolus () ¥ s
Figure 3. (a) Anti-dust agent spray system, (b) Dustometer instrument HAZ-DUST EPAM-5000.
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Table 4. Classification of air quality based on AQI (1).

SU Pl A Pt L g P aib
Dangerous Very unsafe Unsafe Moderate Good Class
-l
301-500 201-300 101-200 51-100 0-50 ,
Dosage (ug m”)

HAZ-DUST EPAM-5000 Ju iy é.«,l.,’a NESN S Olasin —0 Jgd
Table 5. Technical characteristics of electronic dustometer HAZ-DUST EPAM-5000.

BTN

2

Value

S

Characteristics

xSa e 53 05 s 0.001-2000 mg m
03,50 0.1-100pm
xS e 53 0 S e $0.003 mg m?
cels24h
S5l 35.6x 152 x 25.4 cm
¢SS 4.5kg

5| 8 sl a3 -10-50 °C

Measurement range of dosage s (g ,So3lhl o3 5o

Measurement range of particles <3 (g S0l o3 5w

Device precision o&Kaws &is

Battery charges longevity s b 5l ;L » plss

Device dimensions s&ziws sbal

Device weight o&aws o5

Tolerable temperature range  Jos J6 (slos o3 sidoese

1- Air Quality Index
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Table 6. Analysis of variance of the independent and interaction effects of treatment type, dosage and time on
amount of emitted dust from forest roads.

F e e I ESIRES i e
F value Mean of square ~ Sum of square ~ Degree of freedom Sources
2.16" 21600.0 21600.0 1 Treatment type sles ¢ 5
1.96" 19618.7 392373 2 Treatment dosage los cLls
339" 33970.0 67940.0 2 Time Ol
5.83% 5838.0 11676.0 2 Typex Dosage jlos e x jlos ¢ 5
3.74" 3746.3 14985.3 4 Typex Time ole; x sled ¢ 5
20.56"" 16389.9 180288.8 11 Timex Dosage [les “dals x Ol
1.54* 1542.3 12338.7 8 Typex Dosage x Time ol x jlas clls x jlas ¢ 5

el 1053 48/8 5189 40 Oliabl a3 Lajless i1 (5515 me a0l 5 5 G
* ** and *** shows the significant effect of treatments at probability of 95, 99 and 99.9%, respectively.

(Ko o 53 f;f‘bs':‘) S glaeslr jLe 5,8 HLasl s 5 Lys O L ki e gl les z.ji*' =V Jgde

Table 7. Effect of sugar beet molasses and sea water on emitted dust from forest roads (ug m'3).

L R S 5 S 59 B pIETY B R P 330 sles
Reduction (%)  Twenty seventh day ~ Reduction (%) Ninth day  Reduction (%)  Third day Treatment
- 189 - 176* - 538 Control Jals
56.6 82° 73.3 47° 81.1 10° Molasses 10% .
77.2 43° 80.7 34° 83.0 9° Molasses 20% e
88.9 21¢ 91.5 15¢ 92.4 4° Molasses 30% s
6.3 177° 6.2 165° 226 41® Sea water 10% L5 i
67.2 62° 69.3 54° 69.8 16° Sea water 20% L s I
68.8 59° 74.4 45° 88.7 6° Sea water 30% L ,> o1

ol Loy 0 JL&:}‘&—»&)J)‘J&MQ}L&J S DMJ:}L&:—"Q}:«\AIQ)J Q}U&cd)):-

Different letters in each column shows the significant difference at probability level of 5%.

200 |~ Sea water 10% L ,> i ® - 200 - Molasses 10% e @
:‘i | = =Seawater 20% L, . ) :a 180 - — ~Molasses 20% o (&)
Y, & 180 7....... Sea water 30% L, i b - R LY Molasses 30% (s
2 E 160 2 g 160 -
32140 3 2140
3 B 4 B0
2 8 28
J 3 100 380
TE 80 nd B
%2 6p | 2g 60 -
T o4 i 18 o
‘i —T %
3 20 - 3 20
0 e 0 —
i ) BB § Coent 39 ) . BB § St 53
pss9,Third day o4 59 Ninthday  Tyenty Seventh e Thid day g5 Ninthday  pyenty Seventh

Oy 538 b eks Sl slaeslr HLe 558 Hlasl chals o pii -1 S

Table 4. Variations in emitted dust from treated roads with time.

Yy
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Figure 5. Variations in emitted road dust with increasing treatment dosages.
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Figure 6. Road dust dosages according to the allowable range of PM10 (50 pg m>).
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Abstract

Background and Objectives: The main problem of gravel forest roads is production of dust
especially in summer. Dust leads to decrease sight distance and make trouble for tourists as well
as the decline of road pavement and vegetation cover at edge of road. In this study the efficiency
of anti-dust agents including different dosage of sugar beet molasses and sea water on reduction
of dust from a road in Koohmian forest in Azadshahr of Golestan province was assessed.

Materials and Methods: At first, a 500 meters road was separated into 8 equal size, 60 meter
length, segments. Then molasses (Including Sucrose, Potassium, Carbon with nitrogen,
Thiamine and other organic compounds) and sea water (Including Chloride, Sodium, Sulfate,
Magnesium and others) treatments with dosages of 10, 20 and 30% and control were separately
performed on interested segments. Spray system was used to establish treatments and
Dustometer HAZ-DUST EPAM-5000 used to measure dust concentration. Dustometer is a
stationary devise which is used to measure dust concentrations with particles diameter less or
equal to 10 pm.

Results: After the 3, 9 and 27 days from the implementation of treatments, results showed that
emitted dust from the treated roads by different dosages of sugar beet molasses and sea water
increased with time. Moreover, in each of times amount of emitted dust decreased with
increasing of molasses and sea water dosages. After 27 days, molasses 20% and molasses 30%
could only retain the dosage of PM10 in allowable range of 0-50pg m™. Minimum amount of
road dust was observed for molasses 30%.

Conclusion: Sea water didn’t influence on dust suppression to allowable amount of 50 ug due
to the very low concentrations of sea water treatments. Minimum amount of road dust was
observed for molasses 30% with amount of 21 pug m™. Recent treatment can be selected as
suitable case that farther researches is necessary for determining their longevity.
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