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APPENDIX D — SILT ANALYSIS TEST PROCEDURE

APPENDIX D - SILT ANALYSIS TEST PROCEDURE
40 CFR 52.128 Rule for unpaved parking lots, unpaved roads and vacant lots.
40 CFR 52.128(b)(16)(i)(B)

Silt loading (weight of silt per unit area) is less than 0.33 ounces per square foot as determined
by the test method in section 1.B of Appendix A of this section OR where silt loading is greater
than or equal to 0.33 ounces per square foot and silt content does not exceed six (6) percent for
unpaved road surfaces or eight (8) percent for unpaved parking lot surfaces as determined by the
test method in section 1.B of Appendix A of this section.

40 CFR 52.128 Appendix A 1.B, Silt Content.

Conduct the following test method to determine the silt loading and silt content of unpaved road
and unpaved parking lot surfaces.

(i) Collect a sample of loose surface material from an area 30 cm by 30 cm (1 foot by 1 foot) in
size to a depth of approximately 1 cm or until a hard subsurface is reached, whichever occurs
first. Use a brush and dustpan or other similar device. Collect the sample from a routinely
traveled portion of the surface that receives a preponderance of vehicle traffic, i.e. as commonly
evidenced by tire tracks. Conduct sweeping slowly so that fine surface material is not released
into the air. Only collect samples from surfaces that are not wet or damp due to precipitation or
dew.

(ii) Obtain a shallow, lightweight container and a scale with readings in half-ounce increments or
less. Place the scale on a level surface and zero it with the weight of the empty container.
Transfer the entire sample collected to the container, minimizing escape of particles into the air.
Weigh the sample and record its weight.

(iii) Obtain and stack a set of sieves with the following openings: 4 mm, 2 mm, 1 mm, 0.5 mm,
and 0.25 mm. Place the sieves in order according to size openings beginning with the largest
size opening at the top. Place a collector pan underneath the bottom (0.25 mm) sieve. Pour the
entire sample into the top sieve, minimizing escape of particles into the air by positioning the
sieve/collector pan unit in an enclosed or wind barricaded area. Cover the sieve/collector pan
unit with a lid. Shake the covered sieve/collector pan unit vigorously for a period of at least one
(1) minute in both the horizontal and vertical planes. Remove the lid from the sieve/collector
pan unit and disassemble each sieve separately beginning with the largest sieve. As each sieve is
removed, examine it for a complete separation of material in order to ensure that all material has
been sifted to the finest sieve through which it can pass. If not, reassemble and cover the
sieve/collector pan unit and shake it for period of at least one (1) minute. After disassembling
the sieve/collector pan unit, transfer the material that is captured in the collector pan into the
lightweight container originally used to collect and weigh the sample. Minimize escape of
particles into the air when transferring the material into the container. Weigh the container with
the material from the collector pan and record its weight. Multiply the resulting weight by 0.38
if the source is an unpaved road or by 0.55 if the source is an unpaved parking lot to estimate silt
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loading. Divide by the total sample weight and multiply by 100 to arrive at the percent silt
content.

(iv) As an alternative to conducting the procedure described above in section 1.B.(ii) and section
1.B.(iii) of this appendix, the sample (collected according to section 1.B.(i) of this appendix) may
be taken to an independent testing laboratory or engineering facility for silt loading (e.g. net
weight < 200 mesh) and silt content analysis according to the following test method from
Procedures For Laboratory Analysis Of Surface/Bulk Dust Loading Samples”, (Fifth Edition,
Volume I, Appendix C.2.3 " Silt Analysis", 1995), AP-42, Office of Air Quality Planning &
Standards, U.S. Environmental Protection Agency, Research Triangle Park, North Carolina.

1. Objective - Several open dust emission factors have been found to be correlated with
the silt content (< 200 mesh) of the material being disturbed. The basic procedure for silt
content determination is mechanical, dry sieving. For sources other than paved roads, the
same sample that was oven-dried to determine moisture content is then mechanically
sieved.

2.1 Procedure - Select the appropriate 20-cm (8-in.) diameter, 5-cm (2-in.) deep sieve
sizes. Recommended U. S. Standard Series sizes are 3/8 in., No. 4, No. 40, No. 100, No.
140, No. 200, and a pan. Comparable Tyler Series sizes can also be used. The No. 20
and the No. 200 are mandatory. The others can be varied if the recommended sieves are
not available, or if buildup on one particulate sieve during sieving indicates that an
intermediate sieve should be inserted.

2.2 Obtain a mechanical sieving device, such as a vibratory shaker or a Roto-Tap without
the tapping function.

2.3 Clean the sieves with compressed air and/or a soft brush. Any material lodged in the
sieve openings or adhering to the sides of the sieve should be removed, without handling
the screen roughly, if possible.

2.4 Obtain a scale (capacity of at least 1600 grams [g] or 3.5 Ib) and record the make,
capacity, smallest division, date of last calibration, and accuracy. (See Figure A.
Example silt analysis form, below)

2.5 Weigh the sieves and pan to determine tare weights. Check the zero before every
weighing. Record the weights.

2.6 After nesting the sieves in decreasing order of size, and with pan at the bottom, dump
dried laboratory sample (preferably immediately after moisture analysis) into the top
sieve. The sample should weigh between 400 and 1600 g (0.9 and 3.5 Ib). This amount
will vary for finely textured materials, and 100 to 300 g may be sufficient when 90% of
the sample passes a No. 8 (2.36 mm) sieve. Brush any fine material adhering to the sides
of the container into the top sieve and cover the top sieve with a special lid normally
purchased with the pan.
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2.7 Place nested sieves into the mechanical sieving device and sieve for 10 minutes
(min). Remove pan containing minus No. 200 and weigh. Repeat the sieving at 10-min
intervals until the difference between two successive pan sample weighings (with the pan
tare weight subtracted) is less than 3.0%. Do not sieve longer than 40 min.

2.8 Weigh each sieve and its contents and record the weight. Check the zero before every
weighing.

2.9 Collect the laboratory sample. Place the sample in a separate container if further
analysis is expected.

2.10 Calculate the percent of mass less than the 200 mesh screen (75 micrometers [um]).
This is the silt content.

Figure A. Example silt analysis form

Dated:
By:
Sample No: Sample Weight (after drying)
Material:

Pan + Sample:

Pan:

Split Sample Balance:

Dry Sample:
Make Capacity:
Smallest Division
Final Weight
% Silt = [Net Weight <200 Mesh] / [Total Net Weight x 100] = %

Sieving

Initial (Tare):
10 min:
20 min:
30 min:
40 min:
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Final weight (screen
Screen Tare weight (screen) + sample) Net weight (sample) %

10 mMeSh...cooveeeiieiiiiii,
20mMeSh...ceeeeeceiieee

140 MeSh....coovveeeiiiiiiii,
200 mesSh......ccovveeceeeene.

(v) The silt loading and percent silt content for any given unpaved road surface or unpaved
parking lot surface shall be based on the average of at least three (3) samples that are
representative of routinely-traveled portions of the road or parking lot surface. In order to
simplify the sieve test procedures in section 1.B.(ii) and section 1.B.(iii) of this appendix, the
three samples may be combined as long as all material is sifted to the finest sieve through which
it can pass, each sample weighs within 1 ounce of the other two samples, and the combined
weight of the samples and unit area from which they were collected is calculated and recorded
accurately.
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APPENDIX E - SILT LOADING CALCULATIONS

Table 19. Silt loading calculations for the 8-month monitoring event.
Wyoming RRP SEED 12(1)
Seedskdee National Wildlife Refuge Stabilization Project
Samples taken May 18, 2005

Section 1 2 3
Product Terrazyme Lignosulfonate Permazyme
Milepost 0.1 0.3 0.1 0.3 0.1 0.3
Moisture (%) 0.3 0.4 0.2 0.1 0.2 0.2

Sample mass, (g) 4266.2 1765.2 1084.0 1010.6 1574.8 1561.0
Percent passing the

No. 200 sieve 1.9% 0.9% 0.6% 0.2% 0.8% 0.6%
Mass passing the

No. 200 sieve, (g) 811 15.9 6.5 2.0 12.6 9.4
Area (in%) 1152 1152 1152 1152 1152 1152

Silt loading (g/in?) 0.070 0.014 0.006 0.002 0.011 0.008

Silt loading (0z/ft®)|  0.36 0.07 0.03 0.01 0.06 0.04
(0z/ft2) Average = 0.21 Average = 0.02 Average = 0.05
RANK 4 1 2

Section 4 5 6

Product Soil Sement DCA 2000 DMC 820 (Lig/Mag)
Milepost 0.1 0.3 0.1 0.3 0.1 0.3
Moisture (%) 0.3 0.3 0.3 0.4 0.3 0.2
Sample mass, (g) | 44902 | 40982 | 40485 | 33248 | 21259 | 1509.3
;Zrcgggi?;':g he l 3406 | 38% | 20% | 3.4% 15% | 0.6%
'\N/'jszggssslglgeﬂ('g) 1527 | 1557 81.0 113.0 31.9 9.1
Area (in?) 1152 1152 1152 1152 1152 1152
Silt loading (g/in?) | 0.133 0.135 0.070 0.098 0.028 0.008
Silt loading (0z/ftY)|  0.67 0.69 0.36 0.50 0.14 0.04
(0z/ft2) Average = 0.68 Average = 0.43 Average = 0.09
RANK 6 5 3

Conversion: 1 g/in”2 = 5.0794 oz/ft"2
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Table 20. Silt loading calculations for the 11-month monitoring event.
Wyoming RRP SEED 12(1)
Seedskdee National Wildlife Refuge Stabilization Project
Samples taken August 30, 2005

Section 1 2

Product Terrazyme Lignosulfonate

Milepost 0.15 0.25 0.35 0.48 0.15 0.25 0.38 0.48
Moisture (%) 0.2 0.2 0.2 0.2 0.1 0.3 0.2 0.2
Sample mass, (g) 5531.6 | 3927.9 | 2385.9 | 1958.7 | 1816.5 | 1457.8 | 3108.6 | 3466.8
Percent passing the No. 200 sieve 3.5% 2.8% 3.3% 5.7% 1.8% 3.0% 3.2% 3.3%
Mass passing the No. 200 sieve, (g) 193.6 110.0 78.7 111.6 32.7 43.7 99.5 114.4
Area (in%) 864 864 864 864 864 864 864 864
Silt loading (g/in’) 0.224 | 0.127 | 0.091 | 0.129 | 0.038 | 0.051 | 0.115 | 0.132
Silt loading (0z/ft%) 1.14 0.65 0.46 0.66 0.19 0.26 0.58 0.67
Silt loading (0z/ft2) Average =0.73 Average = 0.43

RANK 4 2

Section 3 4

Product Permazyme Soil Sement

Milepost 0.15 0.25 0.38 0.48 0.15 0.25 0.38 0.48
Moisture (%) 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2
Sample mass, (g) 4818.5 | 2246.1 | 2775.1 | 3900.0 | 6760.1 | 3322.9 | 7022.4 | 4469.1
Percent passing the No. 200 sieve 3.6% 3.6% 3.2% 4.0% 6.3% 6.4% 6.3% 6.6%
Mass passing the No. 200 sieve, (g) 173.5 80.9 88.8 156.0 | 4259 2127 | 4424 | 295.0
Area (inz) 864 864 864 864 864 864 864 864
Silt loading (g/in’) 0.201 | 0.094 | 0.103 | 0.181 | 0.493 | 0.246 | 0.512 | 0.341
Silt loading (0z/ft?) 1.02 0.48 0.52 0.92 2.50 1.25 2.60 1.73
Silt loading (0z/ft2) Average = 0.73 Average = 2.02

RANK 4 6

Section 5 6

Product DCA 2000 DMC 820 (Lig/Mag)
Milepost 0.15 0.19 0.38 0.52 0.15 0.35 0.5 0.6
Moisture (%) 0.2 0.1 0.1 0.2 0.2 0.1 0.1 0.1
Sample mass, (g) 48155 | 1965.1 | 1511.1 | 1824.3 | 1524.8 | 1145.9 | 1194.9 | 1737.7
Percent passing the No. 200 sieve 3.5% 3.5% 1.0% 2.8% 3.3% 3.6% 2.3% 2.5%
Mass passing the No. 200 sieve, (g) 168.5 68.8 15.1 51.1 50.3 41.3 27.5 43.4
Area (in%) 864 864 864 864 864 864 864 864
Silt loading (g/in’) 0.195 | 0.080 | 0.017 | 0.059 | 0.058 | 0.048 | 0.032 | 0.050
Silt loading (oz/ft?) 0.99 0.40 0.09 0.30 0.30 0.24 0.16 0.26
Silt loading (0z/ft2) Average = 0.45 Average = 0.24

RANK 3 1

Conversion: 1 g/in*2 = 5.0794 oz/ft"2
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Table 21. Silt loading calculations for the 20-month monitoring event.
Wyoming RRP SEED 12(1)
Seedskdee National Wildlife Refuge Stabilization Project
Samples taken May 18, 2006

Section 1 2

Product Terrazyme Lignosulfonate

Milepost 0.05 0.18 0.33 0.52 0.05 0.18 0.33 0.52
Moisture (%0) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Sample mass, (g) 4266.4 | 4346.6 | 5630.1 | 4581.1 | 2559.7 | 2581.6 | 2754.4 | 3507.1
Percent passing the No. 200 sieve 4.3% 5.7% 7.6% 6.6% 4.2% 5.2% 4.3% 6.0%
Mass passing the No. 200 sieve, (g) 183.5 247.8 4279 302.4 107.5 134.2 118.4 | 2104
Area (inz) 864 864 864 864 864 864 864 864
Silt loading (g/in’) 0.212 | 0.287 | 0.495 | 0.350 | 0.124 | 0.155 | 0.137 | 0.244
Silt loading (0z/ft?) 1.08 1.46 2.52 1.78 0.63 0.79 0.70 1.24
Silt loading (0z/ft2) Average =1.71 Average = 0.84

RANK 5 1

Section 3 4

Product Permazyme Soil Sement

Milepost 0.05 0.18 0.33 0.52 0.05 0.18 0.33 0.52
Moisture (%) 0.0 0.1 0.0 0.1 0.1 0.1 0.1 0.0
Sample mass, (g) 4042.3 | 4508.6 | 5028.1 | 4262.8 | 4815.2 | 3895.1 | 7077.2 | 6836.2
Percent passing the No. 200 sieve 5.4% 4.4% 5.2% 4.1% 6.5% 5.5% 6.6% 6.0%
Mass passing the No. 200 sieve, (g) 218.3 198.4 261.5 174.8 313.0 214.2 467.1 410.2
Area (in?) 864 864 864 864 864 864 864 864
Silt loading (g/in?) 0.253 | 0.230 | 0.303 | 0.202 | 0.362 | 0.248 | 0.541 | 0.475
Silt loading (0z/ft) 1.28 1.17 1.54 1.03 1.84 1.26 2.75 2.41
Silt loading (0z/ft2) Average = 1.25 Average = 2.06

RANK 3 6

Section 5 6

Product DCA 2000 DMC 820 (Lig/Mag)
Milepost 0.05 0.18 0.35 0.54 0.05 0.25 0.45 0.55
Moisture (%) 0.0 0.0 0.0 0.1 0.2 0.1 0.1 0.1
Sample mass, () 3377.0 | 3477.5 | 3280.6 | 4492.8 | 4197.2 | 6045.7 | 7127.1 | 7425.3
Percent passing the No. 200 sieve 5.1% 4.6% 3.9% 4.5% 4.9% 5.2% 4.3% 4.5%
Mass passing the No. 200 sieve, (g) 172.2 160.0 127.9 202.2 205.7 314.4 306.5 334.1
Area (in%) 864 864 864 864 1152 1152 1152 1152
Silt loading (g/in?) 0.199 | 0.185 | 0.148 | 0.234 | 0.179 | 0.273 | 0.266 | 0.290
Silt loading (0z/ft) 1.01 0.94 0.75 1.19 0.91 1.39 1.35 1.47
Silt loading (0z/ft2) Average = 0.97 Average = 1.28

RANK 2 4

Conversion: 1 g/in”™2 = 5.0794 oz/ft"2
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Table 22. Silt loading calculations for the 23-month monitoring event.
Wyoming RRP SEED 12(1)
Seedskdee National Wildlife Refuge Stabilization Project
Samples taken August 29, 2006

Section 1 2

Product Terrazyme Lignosulfonate

Milepost 0.22 0.35 0.45 0.50 0.22 0.35 0.45 0.50
Moisture (%) 0.0 0.1 0.2 0.1 0.1 0.1 0.0 0.0
Sample mass, (9) 1046.3 | 2462.5 | 2149.5 | 2702.8 | 1989.5 | 2377.4 | 2002.2 | 2035.7
Percent passing the No. 200 sieve 1.5% 1.7% 2.8% 1.0% 0.6% 1.0% 0.8% 1.3%
Mass passing the No. 200 sieve, (g) 15.7 41.9 60.2 27.0 11.9 23.8 16.0 26.5
Area (in%) 864 864 864 864 864 864 864 864
Silt loading (g/in’) 0.018 0.048 | 0.070 | 0.031 0.014 | 0.028 0.019 0.031
Silt loading (0z/ft%) 0.09 0.25 0.35 0.16 0.07 0.14 0.09 0.16
Silt loading (oz/ft2) Average =0.21 Average = 0.11

RANK 3 1

Section 3 4

Product Permazyme Soil Sement

Milepost 0.22 0.35 0.45 0.50 0.22 0.35 0.45 0.50
Moisture (%) 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1
Sample mass, (9) 2360.9 | 2616.9 | 2915.7 | 5122.4 | 4335.9 | 7320.5 | 4047.2 | 5375.2
Percent passing the No. 200 sieve 1.1% 1.2% 1.2% 2.2% 4.9% 4.1% 4.5% 3.3%
Mass passing the No. 200 sieve, (g) 26.0 31.4 35.0 112.7 212.5 300.1 182.1 177.4
Area (in%) 864 864 864 864 864 864 864 864
Silt loading (g/in’) 0.030 0.036 | 0.040 | 0.130 0.246 0.347 0.211 0.205
Silt loading (0z/ft%) 0.15 0.18 0.21 0.66 1.25 1.76 1.07 1.04
Silt loading (0z/ft2) Average = 0.30 Average = 1.28

RANK 5 6

Section 5 6

Product DCA 2000 DMC 820 (Lig/Mag)
Milepost 0.02 0.08 0.43 0.525 0.18 0.28 0.48 0.62
Moisture (%) 0.1 0.0 0.1 0.2 0.1 0.0 0.0 0.0
Sample mass, (9) 1986.1 | 3633.0 | 1980.4 | 1710.1 | 2173.2 | 1495.7 | 3389.6 | 3608.0
Percent passing the No. 200 sieve 1.0% 2.3% 1.4% 2.9% 0.5% 0.6% 1.0% 1.2%
Mass passing the No. 200 sieve, (g) 19.9 83.6 27.7 49.6 10.9 9.0 33.9 43.3
Area (in%) 864 864 864 864 864 864 864 864
Silt loading (g/in%) 0.023 0.097 0.032 0.057 0.013 0.010 0.039 0.050
Silt loading (0z/ft) 0.12 0.49 0.16 0.29 0.06 0.05 0.20 0.25
Silt loading (0z/ft2) Average = 0.27 Average = 0.14

RANK 4 2

Conversion: 1 g/in”™2 = 5.0794 oz/ft"2
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Sieve
Size
3/4-in
1/2-in
3/8-in
#4
#8
#10
#16
#30
# 40
#50
# 200

3/4-in
1/2-in
3/8-in
#4
#8
#10
# 16
# 30
# 40
#50
# 200

3/4-in
1/2-in
3/8-in
#4
#8
#10
#16
# 30
# 40
# 50
# 200

Table 23. Gradation test averages from silt testing.

Section | TerraZyme Section Il Lignosulfonate
8-month | 11-month | 20-month | 23-month 8-month | 11-month | 20-month | 23-month
100 100 100 100 100 100 100 100
98 98 97 98 100 99 97 98
93 93 94 93 98 96 93 9
78 79 82 79 88 85 83 80
60 66 69 62 67 70 70 61
55 62 66 59 61 66 67 56
43 53 57 a7 44 54 57 44
27 39 44 32 24 37 41 27
18 30 35 23 15 28 32 18
11 21 26 15 7 18 23 11
14 3.8 6.1 1.8 0.4 2.8 49 0.9
Section 111 PermaZyme Section IV Soil Sement
8-month | 11-month | 20-month | 23-month 8-month | 11-month | 20-month | 23-month
100 100 100 100 100 100 100 100
99 98 99 96 96 98 97 95
95 95 96 90 90 95 94 90
81 81 84 71 74 81 81 74
59 65 69 53 59 66 67 59
54 61 66 49 55 63 64 56
40 51 56 39 45 54 55 46
22 36 42 25 32 41 42 35
14 27 32 18 24 33 33 27
7 19 24 11 17 24 24 19
0.7 3.6 4.8 1.4 3.6 6.4 6.2 4.2
Section V Caliber Section VI Mag/Lig
8-month | 11-month | 20-month | 23-month 8-month | 11-month | 20-month | 23-month
100 100 100 100 100 100 100 100
97 97 98 93 98 99 97 95
91 94 95 88 93 97 93 89
71 80 81 70 78 88 80 74
52 61 65 53 59 71 67 56
49 57 62 50 55 67 63 52
41 45 52 41 43 53 54 40
28 31 39 29 27 37 40 24
20 23 30 21 19 27 32 16
14 15 22 14 11 18 23 10
2.7 2.7 45 1.9 1.1 2.9 4.7 0.8
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APPENDIX F - DYNAMIC CONE PENETROMETER DATA
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APPENDIX G - DUST CONTROL CATEGORY SELECTION PROCESS

Traditionally, to identify an acceptable dust control or roadway stabilization product the process
has been based on a perspective that examines its specific and individual acceptability or
suitability for the application. Products that have been used in the past with a known positive
history are given more consideration than those that have not been used. Anecdotal experiences
shared by trusted associates of success or failures more often contribute to the decision to use a
product rather than fact sheets and promotional brochures offered by manufacturers and
distributors. One misapplication can create a dark cloud over a product that ten successful
applications cannot dispel.

The fact is that not every product works for all situations. Some products do have a broad range
of effectiveness while others are have narrow applicability. Misapplications can result in
slippery surfaces, lack of uniform mixing, continued instability and dusting, loss of product in
the ditches, complaints from the public and mis-spent funds. Managers of unsurfaced roadways
want to be able to confidently select an effective product, know that it is cost effective, and never
have a failure. The USFS report Dust Palliative Selection and Application Guide® tabulates the
effectiveness of dust palliative categories as shown in Table 25.

Table 25. Product selection chart. (USFS)

Traffic Volumes, Average
Daily Traffic Surface Material Climate During Traffic
Plasticity Index | Fines (Passing 75um, No. 200, Sieve)
Medium | Heavy Wet
Light | 100 to >250 &or | Damp | Dry
Dust Palliative | <100 250 (1) <3 |3-8| >8 <5 | 5-10|10-20 [20-30 | >30 Rainy | toDry | (2)
Calcium S| S v X | LISV X | LIS X X |V | X
Chiloride (3 (3.4)
Magnesium |« | v v X | L |/ X v (S X X eans
Chloride (@) | G4
v v v VY S| e X (Y
Petraleum (5) ©) 3)
Lignin livr | v Jxlvivsx| v vvr vy X sslvv
(6) 3.6 | @
) V| S X WYY XX | L || X |
veguaieois | Y | X | X [V x] s x [x]x v
o LA v SIS X | | I v v
ectro-chemical (3,4)
synetcpaymes| VY | V| X WYX Qx| X AV
Clay Additives |v'v | X WYV WY VS v X X {) v |V
(6) 3

Legend
Vv =Good  =Far X =Poor

Notes:

(1) May require higher or more frequent application rates, especially with high truck volumes
(2) Greater than 20 days with less than 40% relative humidity

(3) May become slippery in wet weather

(4) 8S-1 or CSS-1 with only clean, open-graded aggregate

(6) Road mix for best results
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While this table has been a standard reference since it was published in 1999, there is a need to
reexamine the selection process from the perspective of not whether a category will work for a
specific site, but what categories will work for a particular site. Therefore, the following process
is proposed that prioritizes the families of dust palliative categories based on the conditions of
traffic, climate, plasticity index, percent fines, environmental impact, cost, and application rate.

Step 1: The initial USFS list shown in Table 25 was expanded to include all of the families of
products, plus Environmental Impact, Relative Cost and Application Rate.

Step 2: Numerical values of 1, 2, or 3 were assigned to each of the site condition attributes
representing good, fair, or poor product performance; or low, medium, or high impact or cost.
This new and expanded information is shown in Table 26. For easier visualization, green was
associated with “1”, yellow with “2”, and pink with “3”.

One can easily see that some products may be effective for a specific climate, but not effective for
a specific level of traffic, while others are effective for both. Similar observations can be seen
for the material attributes. Therefore, it was necessary to ““optimize™ each product’s
effectiveness for all of the attributes.

Step 3: For each of the 17 families of products, the numerical values associated with the three
climate conditions and the three traffic levels were multiplied and sorted from low to high to
produce Table 27. Similarly, the numerical values associated with the three plasticity index
values and the five percent fines amounts were multiplied and sorted from low to high to produce
Table 28.

Note that in these tables, a value of ““1”” represents a product that would be highly recommended
for a particular combination of attributes, whereas a ““9”” would not. One can see for instance in
Table 27 that there are six families of products with a value of ““1”” for a Dry Climate and a
Light Traffic. On the other hand in that same Table 27 for a Wet or Rainy Climate and a Heavy
Traffic there are no highly recommended products with a value of *“1”. Instead the best options
are four products with a value of ““4”, indicating they may work, but not to the full level desired.

Step 4: For each of the 17 families of products, the numerical values associated with the six
environmental impacts, cost, and application rates were averaged and sorted from low to high to
produce an Overall Cost Factor in Table 29.

Up to this point, no calculations have been necessary for a person selecting a product for their
specific site, however for the next steps it will be required when the calculated values for the
traffic levels and climate are combined with those for the plasticity index and percent fines, and
the overall cost factor.

Step 5: Select the particular blocks from Tables 27 and 28 along with the Overall Cost Factor
block that show the 17 family of products associated with the specific site conditions, and
average and sort their values from low to high. The products with the lowest values are
recommended as best optimized for use based on all of the combined conditions.
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Table 26. Expanded and revised product selection chart.

Climate s Material Environmental Impact
ADT
Family Product Wet | Damp R LTIy Plasticity Inde1l 04 Fines -#200 Stability Surface Eumy Planis | Animals | Humans Relatve | Application
Light 100 Heavy Water Cost Rate
or to <100 o =250 (No Water o (No (No (No
Rainy | Dry Leach) |(NeHarm) Harm) | Harm) Harm)
250 <3 | 38| =8 | =5 |510] 1020 | 20-30 | =30 Harm}
Water water 3 1 1 2 3 2 |21 2|1 1 1 2 3 1 1 1 1 1 1 3
calcium
3 1 1 1 2 3| 22| 3|2 1 2 3 3 2 2 2 2 2 2 3
chloride
Water magnesium
Absorbing e 3 1 1 1 2 3| 22| 3|2 1 2 3 3 2 2 2 2 2 2 3
o
sodtut 3 2 1 2 2 3 22032 1 2 3 3 2 2 2 2 2 2 3
chloride
asphalt 2 1 2 2 2 1| 2| 31| 2 2 3 3 3 3 3 3 2 2 3 3
emulsions
. cuthack 2 1 2 2 2 1| 2|3} 2 2 3 3 3 3 3 3 2 2 3 3
QOrganic !
Petroleum dust
. 2 1 2 2 2 1| 2| 31| 2 2 3 3 3 3 3 3 2 2 3 3
MO EIAXS 2 1 2 2 2 1| 2|3 )] 2 2 3 3 3 3 3 3 2 2 3 3
emulsions
imal
A 3 2 2 3 3 22|23 3]| 2 3 3 3 3 3 1 1 2 2 3
fats
lignosulfonate 3 1 1 1 2 3| 22| 3|2 1 1 2 2 2 2 2 2 2 2 3
Organic molasses
. el T 3 2 2 3 3 2 | 2| 2]3 ]2 2 3 3 3 1 1 1 1 1 3 3
tall ol
’ 2 1 1 2 3 1| 2] 33| 2 1 2 3 3 2 2 2 2 2 2 3
emulsions
vegetable 3 2 2 3 3 2 | 2| 2] 3] 2 2 3 3 3 1 1 1 1 1 2 3
olls
enzymes 2 2 1 2 2 3| 2] s |2 1 1 1 2 2 2 1 1 1 1 1
Electrochemical fonic 2 2 1 2 2 3| 22| s3|:2 1 1 1 2 2 2 1 1 1 2 1
s“lp];;'smted 2 2 1 2 2 3 213 | 2 1 1 1 2 2 2 1 1 1 2 1
polyvinyl
. ertats 2 1 1 2 3 1| 2] 33| 1 1 3 3 1 2 2 1 1 1 3 2
Pol: i
PSS viny1 2 1 1 2 3 1| 2|33 |1 1 3 3 1 2 2 1 1 1 3 2
acrylic
b entonite 3 2 1 2 3 1| 1| 201 2 2 3 3 1 2 1 1 1 1 2 2
Clay
Addititves .
montmerillonite 3 2 1 2 3 1| 1| 201 2 2 3 3 1 2 1 1 1 1 2 2

SS300dd NOILOFTIS AH0931LVI TOHLINOD 1SNd — 9 XIAN3AddV
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Table 27. Traffic level versus climate conditions product ranking.

TRAFFIC ADT

Heavy
=250

organic petroleum| 4 calcium chloride] 2 lignosulfonate|
enzymes| 4 magnesium chloride| 2 tall oil

ionic] 4 organic petroleum| 2 polyvinvl acetate

sulphonated oils] 4 lignosulfonate] 2 vinyl acylic
calcium chloride] 6 water| bentonite
magnesium chloride| tall oil mentmorillonite
sodium chloride| poelyvinyl acetate magnesium chloride
lignosulfonate) vinyl acylic organic petroleum|

tall oil sodium chloride ENZYmes|

polyvinyl acetate enzymes ionic
vinyl acylic| ionic sulphonated oils

waler| sulphonated oils| waler|

animal fat]

animal fat

calcium chloride

molasses/sugar beets

molasses/sugar beets

sodium chloride

vegetable oil

vegetable oil

molasses/sugar beets

2
3
3
3
3 3
6 3 3
6 3 4
6 3 4
6 + 4
6 -+ 4
6 -+ 4
9 -+ 6
9 6 6
9 6 6
9 6 6
bentonite] 9 bcntonitcl 6 vegetable oill 6
montmorillonite] 9 muntmorillonitel 6 animal fat| 9
calcium chloride] 3 calcium chloride| 1 lignosulfonate] 1
magnesium chloride] 3 magnesium chloride| 1 magnesium chloride] 2
lignosulfonate] 3 lignosulfonate] 1 tall oil] 2
organic petroleum| 4 water| 2 polyvinyl acetate| 2
tall oil] 4 organic petroleum| 2 vinyl acylic|] 2
enzymes| 4 tall oil] 2 bentonite| 2
ionic] 4 polyvinyl acetate] 2 montmorillonite| 2
Medium sulphonated oils| 4 vinyl acylic|] 2 calcium chloride| 3
100 to polvvinyl acetate] 4 sodium chloride| 4 water| 4
250 vinyl acylic] 4 enzymes| 4 organic petroleum| 4
water] 6 ionic| 4 enzymes| 4
sodium chloride] 6 sulphonated oils| 4 ionic| 4
bentonite] 6 bentonite] 4 sulphonated oils| 4
montmorillonite] 6 montmorillonite] 4 sodium chloride] 6
animal fat] 9 animal fat] 6 molasses/sugar beets| 6
molasses/sugar beeis] 9 molasses/sugar beels| 6 vegetable oill 6
vegelable 0il| 9 vcgciﬂblc 0i|| 6 animal fat] 9
tall oil] 2 water| 1 lignosulfonate] 1
enzymes| 2 calcium chloride| 1 tall oil] 1
ionic] 2 sium chloride] 1 polyvinyl acetate] 1
sulphonated oils] 2 lignosulfonate] 1 vinyl acvlie] 1
polvvinyl acetate] 2 tall oil] 1 bentonite| 1
vinyl acylic] 2 polyvinyl acetate| 1 montmorillonite] 1
water] 3 vinyl acylic] 1 water| 2
Light calcium chlor?de K) sodi.uﬂ chloride 3 magnesium chloride 3
<100 magne: 'um chlor?de 3 organic petroleum| 2 enz“im?q 2
sodium chloride| 3 enzymes| 2 ionic| 2
lignosulfonate] 3 ionic] 2 sulphonated oils] 2
bentonite] 3 sulphonated oils| 2 calcium chloride] 3
montmorillonite] 3 bentonite] 2 sodium chloride| 3
organic petroleum| 4 montmorillonite] 2 organic petroleum| 4
animal fat] 6 animal fat] 4 molasses/sugar beets] 4
molasses/sugar beets] 6 molasses/sugar beets| 4 vegetable oil| 4
vegetable oil] 6 vegel.:lb]e oill 4 animal fal] 6

Wet or Rainy Damp to Dry Dry

CLIMATE
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Table 28. Plasticity index versus percent minus #200 product ranking.

PLASTICITY INDEX (PT)

water| 2 water] 1 water] 1 water| 1 enzymes| 1
bentonite] 2 calcium chloride} 2 calcium chloride] 1 lignosulfonate] 1 ionic|] 1
rillonite] 2 chloridel 2 m ium chloride 1 enzymes| 1 sulphonated oils| 1
calcium chloride| 3 lignosulfonate| 2 lignosulfonate] 1 jonic] 1 water| 2
magnesium chloride| 3 en; es| 2 enzymey 1 sulphonated oils] 1 liznosulfonate] 2
organic petrolenm| 3 ionic| 2 ionia 1 calcium chloride| 2 calcium chloride] 3
lignosulfonate) 3 sulphonated uilj 2 sulphonated oilj 1 magnesium chloride] 2 magnesium chloride] 3
enzymes| 3 polyvinyl acetate| 3 sodinm chloride] 2 sodium chloride| 4 sodinm chloride] 6
=8 ionic| 3 vinyl acylic] 3 tall oil] 3 animal fai| & animal fat] 6
sulphonated oils| 3 sodium chloride] 4 peolyvinyl acetate] 3 molasses/sugar beets| 6 molasses/sugar beets| 6
sodium chloride| 6 molasses/sugar beets| 4 vinyl acylic] 3 tall oil] 6 6
veéetable oill 4 animal r% 4 ve;etable ofll 6 6
bentonite] 4 molasses/sugar beets] 4 hentonite| & 6
montmorillonite] 4 vegetable 0!'E| 4 montmorillonite 6 organic Eetroleuml 9
organic petroleum| 6 bentonite 4 organic petroleum| ¢ talloil] ¢
polyvinyl acetate| 9 animal faf| 6 mnntmnri]]nnital 4 polyvinyl acetate| 9 polyvinyl acetate] 9
vinyl acylic, 9 tall oill 6 organic Eetroleuﬂl [3 vinyl acylic] 9 vinyl acylic] 9
bentonite] 1 water| 2 water] 2 water] 2 enzymes| 2
monimorillonitel 1 pelyvinyl acetate] 2 calcium chloride 2 lignosulfonate| 2 ionicl 2
organic petroleum| 2 vinyl acylic] 2 magnesium chloridel 2 enzymes| 2 sulphonated oilsl 2
water| 4 bentonite] 2 sodium chloride] 2 ionic] 2 bentonite| 3
calcium chloride[ 6 montmorillonite] 2 lignosulfonate 2 sulphenated oils| 2 montmorillonite] 3
magnesium chloride| 6 calcium chloride] 4 tall oil] 2 bentonite] 3 water| 4
sodium chloride| 6 esium chloride] 4 enzymes 2 montmorillonitg 3 lisnosulfonate] 4
animal fat) 6 sodium chloride| 4 ioniq 2 calcium chloride| 4 calcium chloride] 6
3-8 lignosulfonate) 6 orgamic petrolenm| 4 sulphonated oild 2 magnesium chloride| 4 magnesium chloride] 6
molasses/sugar beets| 6 lisnosulfonate] 4 polyvinyl acetate] 2 sodium chloride| 4 sodium chloride] 6
tall oil] 6 molasses/sugar heets| 4 vinyl acylic] 2 tall oil] 4 or ganic petroleum| 6
vegetable oill 6 tall oil] 4 hentonite] 2 animal fat] 6
enzymes| 6 vegetable oil] 4 monimorillonite] 2 molasses/’ méar heets| 6
ionic| 6 enzymes| 4 organic petroleum| 4 tall oil] 6
sulphonated oils| 6 ionic] 4 animal rﬂ 4 vegetable oill 6 i 6
polyvinyl acetate] 6 sulphonated oils] 4 molasses/sugar beety 4 polyvinyl acetate] 6 6
vinyl aﬂlid 6 animal fafl 6 vegetable oil] 4 vinyl acylid 6 6
organic petroleum| 1 polyvinyl acetate] 1 tall oiil 1 water| 2 3
bentonite] 1 vinyl acylic] 1 polyvinyl acetate] 1 tall oil] 2 3
illonite] 1 water| 2 vinyl acylic] 1 organic petroleum| 3 3
tall 0il] 3 or ganic petrolenm| 2 water] 2 lignosulfonate] 3 ionic| 3
polyvinyl acetate] 3 tall ni!{ 2 organic petrolenm| 2 enzymes| 3 sulphonated oilsl 3
vinyl acylic] 3 b ite] 2 bentonitg 2 jonic| 3 polyvinyl acetate] 3
water| 4 muntmori]lnnitel 2 montmorillonite] 2 sulphonated oils| 3 vinyl acylic] 3
animal fat)| 6 molasses/sugar beetsl 4 calcinm chloride] 3 polyvinyl acetate] 3 bentonite] 3
<3 molasses/sugar beets| 6 vegetable oil] 4 magnesinm chloride] 3 vinyl acylicf 3 montmorillonite] 3
vegetable oill 6 calcium chloride] 6 sodium chloride] 3 bentonite| 3 water| 4
calcium chloride| 9 magnesium chlorideg 6 lignosulfonaty 3 montmorillonitef 3 6
magnesium chloride] 9 sodium chloride] 6 enzymes 3 calcium chloride] 6 6
sodium chloride[ 9 animal fat| ¢ ionia 3 magnesium chloride] 6 molasses/sugar beets| 6
liznosulfonate| 9 1i; osulfonstel [ sulphonated oils{ 3 sodium chloride] 6 vegetable oil] 6
enzymes| 9 enzymes| 6 i 4 animal fai] 6 calcium chloride] ¢
ionic| 9 ionic] 6 molasses/su; 4 molasses/sugar beets| 6 magnesium chloride] 9
sulphonated oils| 9 sulphonated uild 6 4 vegetable oill 6 sodium chlorided 9

<5 5-10 10 - 20 20- 30 =30

O - # 200
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APPENDIX G — DUST CONTROL CATEGORY SELECTION PROCESS

Table 29. Environmental, cost, and application rate product ranking.

bentonite] 1 hentonite] 2 bentonite] 2 bentonite] 2
montmorillonite] 1 montmorillonite] 2 montmorillonite] 2 montmorillonite] 2
polyvinyl acetate] 1 polyvinyl acetate] 3 polyvinyl acetate] 2 polyvinyl acetate] 2
. vinyl acylic] 1 vinyl acylic] 3 vinyl acylic] 2 vinyl acylic| 2
g enzymes 3 enzymey 1 enzymes| 1 enzymes| 2
£ ionid 3 ionic| 2 ionic] 1 ionic| 2
7 sulphonated oily 3 sulphonated oily 2 sulphonated oils 1 sulphonated oily 2
S water| 3 water| 1 water] 3 water| 2
= vegetable oill 3 vegetable oil] 2 vegetable oil] 3 vegetable oill 3
§ molasses/sugar beets 3 molasses/sugar beets| 3 molasses/sugar beets| 3 molasses/sugar beets| 3
o lignosulfonate 4 lignosulfonate] 2 lignosulfonate| 3 lignosulfonatel 3
= calcium chloride] 6 calcium chloride| 2 calcium chloride| 3 calcium chloride| 4
I magnesium chloride] 6 magnesium chloride| 2 magnesium chloride] 3 magnesium chloride| 4
E sodium chloride| 6 sodium chloride| 2 sodium chloride| 3 sodium chloride| 4
“ animal fat| 6 animal fat| 2 animal faf 3 animal fat| 4
tall oill 6 tall oill 2 tall oill 3 tall oil] 4
organic Betroleuml 8 organic Eetroleuml 3 organic Betroleuml 3 organic Eetroleuml 5
Environmental Factor Relative Cost Application Rate Overall Cost Factor

The results of an example are shown in Table 30 using this Seedskadee study’s specific site
conditions of:

Traffic Level: Light (10 to 15 ADT)

Climate: Dry

Pl: 3 — 8 (actual was 4)

Percent -#200: 1 — 20 (actual was 12).

Table 30. Seedskadee NWR specific site product ranking recommendations.

polyvinyl acetate) 1 polyvinyl acetatel 2 polyvinyl acetate] 2 polyvinyl acetate) 2 polyvinyl acetatel 3
Z vinyl acylic] 1 vinyl acylic] 2 vinyl acylic] 2 vinyl acylic] 2 vinyl acylic
k] b ite} 1 bentonite] 2 bentonite] 2 b itef 2 hentonite)
f montmorillonite 1 montmorillonitel 2 montmorillonite) 2 meontmorillonite 2 montmorillonite]
:E'J water| 2 water| 2 water| 2 water| 2 water
é lignosulfonate] 1 lisnosulfonate{ 2 lignosulfonate| 3 lignosulfonate] 2 lignosulfonate| 1
& en es| 2 e es| 2 e es| 2 e es| 2 en es| 2
= ionic| 2 ionic| 2 ionic| 2 ionic] 2 ionic|
g sulphonated oilsl 2 sulphonated oils| 2 sulphonated oils| 2 sulphonated uilsl 2 sulphonated oils
= tall oil] 1 tall oil] 2 tall oil] 4 tall oil] 2 tall oil
£ magnesium chloride 2 magnesium chloride 2 magnesium chloride] 4 magnesium chloride 3 magnesium chloride 1
g calcium chloridel 3 calcium chloride 2 calcium chloride] 4 calcium chloride] 3 calcium chloride|
z sodium chloride] 3 sodium chloridel 2 sodium chloride] 4 sodium chloride| 3 sodium chloride
.E 4 molasses/sugar beets] 4 4
: 1 i i
=
;2 6 4

m olasses/sugar beets| 3 molasses/sugar beets| molasses/sugar beets|
veéetahle oil| 3 vegetable oil] vegetable oil] 2
organic petrolenm| 3 organic petroleum| 4 organic petroleum
animal faf] 5

molasses/sugar beets|
vegetable oil
organic petroleum
animal fa animal faf 4

Traffic vs Climate

vegetable oil
organic petroleum|
animal fai

PI vs %0 -#200

animal l'atl
Actual Study Ranking

Environmental-Cost-R ates Recommended Products

One can see that further development is still needed since the products recommended under this
optimizations selection process do not track well with the actual observed product performance.
The process appears to be sound, but the initial numerical values in Table 26 may need to be
revisited and revised as more information of product performance is documented.
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