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This report, entitled "Evaluation of the Dust Cloud Generzted by
Eelicopter Rotor Downwash”, has beex precpared by MSA Resesrck
Ccrporation in cowpliance with the terms of Coutract DA 44-177-
AMC-289(T). 1t presente the results of an experimental program
conducted to defipe the contaminent cloud generated by a heli-
copter hovering over thrze sandy and dusty terraias.

The origiral intent of the program was o use both single- and
tandem-rotor helicopters as test vehicles in ordec to make ap-
propriate comparisons. Due to higher priority requirements, a
suitable singie-rotor helicopter could not be made available.
Therefore, the H21 tandem-rotor heiicosier alone was used.

It is believed that the results of this prcgram provide inter~
estirg and needed information for those involved in the design,
testing, and use of helicopter propulsion systems &nd related
components. Quantities anc sizes of particular matter which

must be coped with irn aircraft turbine applications are described.

The conclusions &nd recommendations presented in the report are
concurred in bv this Comrand.
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ABSTRACT

The dust cloud generated by a tandem-rotor H=-21
helicopter was studied zs a function of type of scil, hover
height and disc loading. A total of 98 tests were made,
ané three different test sites were used. Samples were
collected at 25 locations on the helicopter. Analyses were
made for dust content and particle size distribution,

Average dust concentrations at the area of highest
dus* density, i.e., at rotor blade overlap, were:

Hover Sampling Site (mg/cu ft)
Height Phillips ehicle Dus e
(ft) DZ, Yuma Course, Yuma Ft. Benning
1 12.4 15.5 18.4
10 18.5 18.1 17,6~
75 5.3 13.6 3.6

The highest concentrations were measured at the site of rotor
blade overlap, and the lowest concentrations were found be-
neath the rotor hubs,

The maximum particle size decreased with increasing
elevation. No particles over 500 u were found at any elevation.

Dust concentrations of 40 mg/cu ft were measured
during takeoff and approach maneuvers, With another heli-
cor:cer hovering in the immediate area, concentrations of
64 mg/cu ft were measured,
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POREWORD

This revort was nrepared by MSA Research Corporation
under U, S. Army Aviation Materiel Laboratories Contract No.
DA 44-177-AMC-289(T). The contract was administered under
the direction of Mr. Joel Terry of USAAVLABS as project
engineer.

The report is a summary of work ccnducted during
the period October 1965 to July 1967,

Sheridan J. Rodgers was the project engineer for
MSA Research Corporation. Guy Kennedy of MSA Research
Corporation actively participated in the design and fabri-
cation of the test equipment. Messrs., J. A. Mangold, J. J.
White and W. A, Miles varticipated in the field tests.

Particle size and weight analyses were performed
by U. S. Army Waterways Experiment Station under the direction
of Phillip Vedros.

The helicopter crew was :upplied by USAAVLABS,
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INTRODUCTION

Helicopters operating over sandy or dusty soil
have experienced significant reduction in the lifetime of
turbine engines, rotor blades ané other exposed components.
Airborne dust generated as a result of rotor blade down=-
wash and delivered to these critical components by the
recirculating air pattern around the helicopter is re-
sponsible for this ercsion., The dust distribution around
the helicopter is a function c¢f number of rotors, disc
loading, hover height and physical characteristics of the
soil.

Much of the effort to date in defining the charac-
teristics of the recirculating dust cloud has been either
laboratory scale e.xperiments1 or mathematical treatment of
the dust patternz. Some wgrk has bean done during actual
hovering over sandy s0il13:4; however, no comprehensive
study had been made to evaluate dust concentration and part=-
icle size as a function of the important parameters, Such
data are needed if realistic specifications are to be estab-
lished for turbine engine air cieaners and other critical
components.

GBJECTIVES OF THE PROGRAM

The objectives of the program were to determine
dust concentration and dust particle sizes, and to equate
pilot visibility with the dust cloud characteristics. The
initial program included the following considerations:

l, Type of craft .
a, Single rotor (H=34)
b. Tandem rotor (H=21)

2. Type of soil

a. Phillips Drop Zone, Yuma Proving
Grounds, Arizona

b. Vehicle Dust Cou.se, Yuma Proving
Grounds, Arizona

c. Lee Drop Zone, Ft. Benning, Ga.

d. Eglin Air Force Base, Florida

e. Ft. Sill, "klahoma




3. Disc icadirg

a, Low

b, Melipnm
lii Y.

c. . -g-l

4. ilover height
ae 1 fcot
b, 10 feet
c. 75 feet

Type cf Craft

8ecause of the severe eavironment, it was decided
that helicopters powered by recivrocatirg engines rather
than turbine ernqgines should be used. An H-21 was selected
as typical of a tandem~rotor crafiz, and an #H-34 was seilected
as typical of a single-rotor craft. The —axi=um disc lo:dings
of the H-21 and H-34 are compared below with a typical-tandem
rotor and single-rotor turbine powered helicopter:

Normal Gross Rotor Disc
ucdel Weight (1b) Diameter (ft) Loading (lbs/ft?)
H-21 13,500 44 4.4
He47 33,000 59 6.9
H~34 13,000 56 5.3
UH-1 8,500 44 5.6

An H-21 was made availablie bhut an H=34 could not be procured
for the program; hence, all data in thir report are based on
the characteristic distribution associated with a tandem-rotor
craft,

Type of Soil

Particle size distribution of soil samples at the
test sites is shown in Figure 1. all soil samples were normal-
ized to a maximum of 500 u since particles larger than this
were not recirculated. Phillips Drop Zone, Yuma Proving
Grounds, Arizona, had the most coarse sand; 50% of the sand
was larger than 309 u, The sand at Lee Drop Zone, Ft,
Benning, fa., was finer than Phillips Drop Zone sand, with
50% of the narticles being larger than 220 p. 1In two in-
stances, the pilot lost all ground reference at 10 feet.

These both occurred at the Jehicle Dust Course.

v —
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No analyses were made for particle geometry or
chemical composition, I£ the program had included an evalu-
ation of ercsion of structural materials, then such analyses
would have been required.

Although the original program specified 5 test
sites, only 3 sites were used for testing, due to limited
funding. The particle size characteristics of the soils at
the 3 test sites wore sufficiently different for adequate
coverage of the various types of terrain with the data
bracketed by a very coarse and exiremely fine sand.

Disc Loading

The weight penalty imposed by the sampling equip-
ment, personnel, necessary fuel, and so on, limited the range
over which disc loading could be varied. Disc loading could
be varied only from 3.5 psf to 4.1 psf or by approximately
158, The deviation of duplicate runs was iarger than this;
hence, no correlatiorn could be made with respect to disc
loading.

Hover H@ight

Tests were made at 1, 10 and 75 feet. The l-foot
and 10~foot elevations represented an in~-ground-effect con-
dition, and the 75-foot elevation represented an out-of-
ground-effect condition., Most of the runs were made at 1l-
foot and 1l0-foot elevations., The number of tests made at 75
feet vere limited by safety considerations. The l=foot and
10-foot elevations are typical of many of the migsions re=~
quired of helicoplters.

Wind Condition

In most of the tests, the wind velocity was less
than 4 mph,

APPARATUS

Small samplers (8.6 cfm) located near the fuselage
wexe used for the initial part of the program. Data from
these tests established the dust distribution in the immediate
vicinity of the helicopter, The latter part of the orogram
entailed sampling at 12,000 cfm with sampler simulating a
turvipne engine inlet, Location of the simulated inlet was
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selected on the basis of the small-scale sampling results,
with the sampling inlet lcocated in some of the tests at the
area of highest dust loading and in other tests at the area
of lowest dust loading,

fmall~Scale Samplers

Figure 2 is a diagram of the small-scale sampler
locations. Twelve samplers were mounted on the starboard
side and eight samplers were mounted on the port side., Five
samplers were located beneath the forward rotor. The 20
sampiers on the fuselage were secured to a framework mounted
on the fuselage, and the 5 samplers beneath the rotor wvere
secured to a boom extending through the forward carge door,
Stress analyses for the framework and boom were made by
Dynasciences Corporation.3s6 Figures 3 and 4 are photographs
showing the small-scale sampler installation; Fiqure 4 also
shows the 12,000-cfm sampler installation.

Each sampling station was fitted with a sampler,
ar inlet nozzle, an on-off solenoid valve, and an adjustable
valve to contrel flow rate, Cvclone samplers (Aerotek
Industries, Design 1, Stainless steel) were used for collect-
ion of samples. These were 100% efficient for particles 8 u-
diameter and larqer; efficiency decreased to 90% for 3 u-
diameter particles and 50% for 1 u-diameter particles, The
separated dust was collected in polyethylene bottles attached
to the samplers, and the bottles were changed after each test.

The inlet nozzles were sized so that the inlet
velocity of the air stream mat_hed the downwash velocity.
This provided an isokinetic sample at each station.

Figure 5 shows the on-off solenoid valve, Ports
were p;ovided in the side of the valve so that, in the stand-
by position, any dust forced into the inlet nozzle did not
enter the sampler., In each test, the valves were maintained
in a standby position until a stable hover was attained,

The valves were powered with two 12-volt DC batteries and

were activated from on board the helicnpter with an on-off
switch,




Starboard
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Figure 2.

Smail~Scale Sampler Locations
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The 25 samplers were connected through a common
manifold to a blower with a capacity of 400 cfm. The
blower was driven with a 3-HP gascline engine, 1In each
test, the gascline engire was in operation prior to initia-

tion of sampling; sampling was initiated by activating the
valves.

12,000-CFM Sampling System

The inlet for the 12,000-cfm system was made of
l2-inch~-diameter duct work. The inlet was located at Sample
Station 5 (the area of highest dust loading) for 5 tests
and at Sample Station 1 (the area of lowest dust loading)
for 5 tests. The direction of the inlet was varied in some
of the tests., Suction for the 12,000-cfm samples was
supplied by a large blower powered with a 20-HP gasoline
engine, The dust was collected in 3-foot~diameter x 6-foot-
long dust collecting bags which were 100% efficient for 10 au-
diameter particles, 70% efficient for 3 u-diameter particles
and 30% efficient for 1 p-diameter particles.

Analysis of Dust

The dust samples were analyzed by the U, S. Army
Waterways Experiment Station (WES), Vlcksourg, Mississippi.
Dust collected in the sample bottles in each test was trans-
ferred to small plastic vials and shipped to WES for analysis,
Analyses were made for total particle weight of the dust at
each sampling station and particle size distribution at
selected sampling stations.

Each sample was weighed to the nearest milligram,
Because of the relatively small sample size, a few grams
maximum, the standard hydrometer {sedimentation) analyses
for particle size distribution cculd not be used., Instead,
the samples were first sieved to remove all particles
larger than 74 p (U, S. Standard Sieve No, 200); particle
gradation measurements were made at the 250 u and 500 m
levels, also, Material smaller than 74 u was subjected to
a gradation analysis using a Coulter Counter at levels of
14,5 n, 18 p, 36 p, 58 p and 74 u.  Sample size for the
Coulter Counter analysis was standardized at 0.02 g, and
the sample was dispersed in a 1% NaCl electrolyte. Samples
larger than 0.02 g resulted in complete blockage of the
orifice. Particle size analyses were run on samples from
Sarple Stations 1, 5, 6, 17, 22 and 25,

10
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TEST PROGRAM

The framework, samnlers, boom and blower were in-
stalled on the helicopter at “SAR., Debugging runs were made
to establish that the sampnling system was functioning prop-
erly. When it was verified that the system was operating
as intended, the samplers were removed and stored on board
the helicopter, The helicopter was then flown to Yuma Proving
Grounds. The samplers were reinstalled at Yuma and the
sampling system was checked again.Two test sites were used
at Yuma Proving Grounds - Phillips Drop Zone and the Vehicle
Dust Course - and the heliconter operated from Laguna Field
at the proving ground,

The test sites were plowed to a depth of 6 inches
and then disced. The areas which were treated were 100 to
200 feet square:. This area served for 6 runs and then was
plowed and disced again,

Initial tests involved the establishment of an
acceptable sampling time. The requirements selected for
sampling time were:

1, Sampling time must be such that a sufficient-
ly large sample could be collected,

2. Sampling time must not be too long,
since the particle gradation of the
soil could change over the sampling
period.

Tests performed over various time periods ranging from 1 to
8 minutes indicated that a 4-minute sampling time would meet
both of these requirements., Appendix I lists the samples
which were taken during the nrogram,

Approximately I35 samnles were taken at each test
site at Yuma Proving Grounds. This covered a calendar period
of March to May of 1965, During this period, the rotor blades
were replaced three tim<g and the engine was replaced once.

Severe erosion of the rotor blades was observed
after a few minutes in the dust. In the first few tests,
3 layers of wood on the leading edqge were worn away after
20 minutes of hovering in dust. The blades were taped for

11




all subsaquent tests to minimize erosion. In general, the
tape lasted through 3-4 tests {(12-16 min), and it was stand-
ard operating procedure to replace the tape at least once
per day.

After the small-scale testing was completed at Yuma
Proving Grounds, the sampling equipment was dismantled and
forwarded to Ft. Benning, Ga, The helicopter was flown to
Davis-Monthan AFB, where metal blades were installed, It
was then ferried to Ft. Benning, Ga., where the samplers were
reinstalled and testing was initiated.

The leading edges of the rotor blades were covered
with a 1/8=inch~thick polyurethane film manufactured and
instalied by the B, F, Goodrich Company. This provided
excellent protection for the leading edges. However, the
unprotected tip caps were completely e~~ded through after
25 tests (Figure 6).

Tests at Ft. Benning were made at Lee Drop Zone,
The test area there was also plowed to a depth of 6§ inches
and diz~ed. The helicopter operated out of Lawson Field at
Ft. Benning,

After the tests at Ft., Benning, the helicopter was
returned to MSAR and the 12,000-cfm sampling system was in-
stalled. The system was tested and then dismantled, crated,
and shipped to Yuma Proving Grounds., The equipment was re-
installed at Yuma and the final phase of testing was initiated.
All simulated engine inlet samples were taken at a l-foot
hover haeight; the total weight of the craft was 12,850 pounds.
Eight tests were run at Phillips Drop Zone and two were run
at the Vehicle Dust Course,

A typical test procedure for small~-scale sampling was
as follows:

1. 1Install clean sample collection bottles.
2, Set up visual targets, when required,

3. Secure stable hover at desired elevation,
4, Activate sampling equipment.

5. Sample for 4 minutes,
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6. T7ake photographs cf targets, dust cloud,
and so on, when reguired,

7. Dezctivate sa=pling eguirmment.

€. Teraminate hover,

€. Remove and cap sawole tottles,
The dust samples were transferred from the sample bottles to
plastic sanmple vials and shipoed to WES for analysis., The
large~scale runs were performed in the sane fashion; in add-
ition, the dust collection bags were changed after each run,

The motion pictures which were taken have beea edited inte
a 20-mirute filnm,

RESULTS AND DISCUSSION

Aeight and particle size analysis for the s=all-
scale tesats are presented in Appendix IX, Appendix IIT lists
the results of the larg=z~scale tests. The following dis-
cussion of results is presented in terms of either averacge
or maximua values,

Small-Scale Tests

FPigure 2 shows the locations of the small-scale
samplers, These included 12 on the starboard side, 8 on the
port side, and 5 beneath the fcrward rotor blade., Results
obtained with Sampler No, 20 were of gquestionable value due
to reprated malfunction of the soleniod valve; the results
of Sample Station 20 are not included in the summary.

Tables I,YXY and IXI list the average and maximum dust

concentration for each sampliang station. Figures 7, 8 and 9
show schematicallyv dust distribution around the helicopter
at each sampling site., Distribution near the fuselage and
beneath the forward rotor, starboard side, is based on samp-~
ling data, Distribution at distances beyond 1-1/2 feet from
the fuselage was extrapolated from the sampling data. For
selection of an engine air inlet location, or for prediction
of the amount of dust which must be removed by a filter or
separator, only the distribution near the fuselage need be
considered.
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D 9-13 mg/cu £t
13-‘.'5 ng/cu £t

.254 »y/cu ft '

" Note:

Data represents average
concentration measured at
i-foot hover height,

Figure 7, Dust Distribution - Phillips Drop Zone
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D 0-35 mg/cu £t
74 15-25 mg/fcu 4
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concentration meas
l-foot hover height,

Note:
Y

Figure 8, Dust Distribution - Vehicle Dust Course
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The area of lowest dust concentration (0-~15 mg/cu ft)
was beneath the rotor hubs. The highest dust concentration
(25+mg/cu £ft) was near the area of rotor blade overlap, but
concentration was also high at distances corresponding to
about 1/3 to 2/3 the rotor radius,

Dust concentrations were measured at hover heights
of 1, 10 and 75 feet, Maximum values as a function of
location in the fuselage are shown in Table IV, High con-
centrations were Seasured at 1 and 10 feet, while concen-
trations were significantly lower at 75 feet. The highest
concentration at 75 feet was found at the Vehicle Dust
Course; this was attributed tc the smaller particle size of
the dust at that site.

Large-Scale Tests

The large-scale (12,000 cfm) sampling inlet was
mounted at the area of highest dust loading (Sample Station
i No., 5) for 5 of the tests, and at the area of lowast dust
loading (Sample Station No. 1) for 5 of the tests. At
Sample Station No, 5, the inlet was facing upward for 2 of
the tests and to the side for 3 of the tests. The upward-
facing inlet duplicated the inlet direction for the smalle
scale samplers, and the horizontal inlet simulated the inlet
positioning for a turbine engine. At Sample Station No. 1,
the inlet was faced horizontally for 2 tests, and was pointed
down for 3 tnsts, Again, the horizontal configuration simu-
lated normal turbine inlet geometry; the downward-facing
tests were run to see if that configuration would reduce
the guantity of dust ingested.,

Table V lists the results of the 12,000 cfm samplers.
The results were slightly higher than those found with the

1 small-scale samplers, but still in the same range. Direction

1 of the inlet nozzle appeared to have some influence on the
amount of dust ingested. For example, at Sample Station

No. 1, the maximum concentration determined with the nosszle

in a horizontal position was 4.5 mg/cu ft, while the average
concentration with the nozzle pointing downward was 3.7

mg/cu ft,

Figures 10, 11 and 12 compare the particle dis-
tribution at various elevations with the particle size
distribution of the terrain, The particle size of the re~
circulated dust was smaller than the particle size of the
terrain, At Phillips Drop Zone, 95% of the terrain particles
were larger than 100 m, whereas the recirculated dust showed
63% >100 u at a l-foot height, 57% D100 a at a 10-foot
height, and 27% >100 n at a 75-foot height,

b RTINS L e e
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TABLE V. MAXIMUM DUST CCNTEMT MEASURED
WITH 12,000 CFM SAMPLER (mg/cu ft)
WW
Station lo, 1 Staticn No., 5
fLarger Small Targe* Small
"~ Avy Hax Avg Max
4,5 ~o— 20,4 4
2,8 8.5 12,4 27.9
3.7 f 18,6 —

I*Arrows show direction of air inlet nozzle.

Visibility

The terrain in the immediate vicinity of the heli-
copter (out to at least 20 feet) was visible in all tests,
At 1 and 10 feet hover heights, the herizon was completely
obscured, but at 75 feet the horizon was visible, On two
occasions, at 10 feet hover height, the pilct lost all
ground reference., However, this was not during a stable
hover, but occurred after completion of a test and during
attempts to pull out of the cloud and leave the area. It
became standard coperating procedure to set down after tests
at 1 and 10 feet and allow the cloud to dissipate before
taking off,

An attempt was made to correlate pilot visibility
with dust cloud characteristics. A radiometer was mounted
on board the helicopter to measure light intensity during
the initial runs. This technique was not suitable because
the radiometer sensed both reflected and transmitted light,

For some of the runs, numbered targets were posi-
tioned in front of the helicopter at distances of 50, 75,
100, 125 and 150 feet, and photographic and visual obser-
vations were recorded, The targets were white with black
numerals and were of high contrast compared with the back=
ground of dust and terrain, The targets were visible to
varying degrees. At the Vehicle Dust Course, the target
at 50 feet was intermittently visible. At Lee Drop Zone,
the target at 50 feet was always visible and the target

23
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at 13590 feet was cccasicmnally visible (Ficure 13). Cbjects
of lcow contrast cotlé nct be seen Leycnéd 10-20 feet.

Tze dust clcug was vieweé frcr ancther helicopter
flyinc cverheacd, anc pactccraphs were taken, The cbserva-
ticns indicatec that the heliccpter was surroundeé by a
cense coughnut-shapeé cloué {Ficure 14). Although the
heliccpter was co¥pletely visible from above, it was not
visible tc a viewer standing on the yround cutsice of the
cloud {Figure 14},

Cverhead photegraphs of a UD-1D were made, also.
These stowed a cloud of sirijar shape (Figure 15), However,
the dense part of the cloud was not as far froe: the UD~-1D
as it was frcz the #-21, Visually, it appeared that the
dust concentraticn near the UH-1D was hicher than that near
the 2'21 .

Zffect of Another Eelicoprer Eovering Nearby

Two tests were run in which an H-34 hoverec about
100 feet frcm the H-21, Tris changec the recircualatiocn
pat.ern and incresased the cust concentration arcund the H-21
by an average factor of abcut 5. Dust concentrations during
takec?f and landing raneuvers increased the averace dust
concentration by a factor of about 3,

Effect of Takeoff and ianding

2 few runs were made in which the heliccpter
landed, the dust cloud was allowed tc clesr, and then the
helicopter took off. Dust concentrations made during these
maneuvers were higher than the stable hover values by a
factor of about 3.

CONCLUSIONS AND RECCHMMENDATICNS

The following conclusions were made from this
study:

1, The area of lowest Gust concentration

is near the rctor subs (average = 2-4
mg/cu ft at T foot hover height).
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1 fcot hover height
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Target 2 -
View of Targets at Lee Drop Zone

Prhotograrh taken from ccckpit

Figure 13,
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Overhead View of H=-21
at Vehicle Dust Course

Overhead View of H=-21
at Phillips Drop Zone

View From Outside
of Cloud

Figure 14, Dust Cloud Characteristics
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2. The highest dust concentration is
near the area of rotor blade over-
lap (average - 12-18 mg/cu ft at
1 foot hover height).

3, Takeoff and landing maneuvers in-
crease the dust concentration by a
factor of about 3.

4, Another helicopter operating nearby
increases the concentration by a
factor of about 5,

5, Particles greater than 500 p are
not recirculated.

following recommendations are made:

1. Photographic coverage of a UH-1
and a CH~47 should be made and
compared with existing H=-21
photographs.

2, A limited number of samples
shoulé be taken using a UH~1
to establish single-rotor dust
cloud characteristics.,

3. A sampler mounted near the
inlet of an operational heli-
copter would provide a firm
basis for a specification for
inlet air cleaners,
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APPENDIX I
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SUMMARY OF RESCLTS - SHALL-SCALE TEISTS

APPENDIX 1

Grasdaticn Test Pes:lts

Sasple} Dust Content Percert Yiner by Weighc
Bo. | (mg/c3 ft) |"so0 nl2som | 14m | 8] 265 |2 £ 114.5,
1 5.8 100.0 99.2 | 58.3
2 8.5 100.0 98.7 | 62.3
3 6.6 106.0 98.4 | 59.0
4 -
s 13.4 100.0§ 98.9} 45.0]29.3 | 9.6 s5.21 4.2
6 17.1 160.0 98.8 | 55.0]40.4 { 18.21 8.0} 5.6
2 8.4 1n0.d 98.9 | 59.
3 —mae
:,‘ " | ee
10 0.8 100.3 99.7¢ 52.5432.6 1 10.0| €.5} 4.7
11 9,9 100.3 98.8] 49.9
12 3.2 100.q 97.4] 36.1
1 1.4 100.4 95.2| 41.8 ]
b §,5 100.d 98.9] 73.6
15 7.3 100.d 98.5} 55.8
16 ~oee
37 8.1 190.@ 98,5} 62.1]46.2| 15.9| 7.4{ 6.5
12 3.8 100.q 98.8] 57.6
19 9,5 1r~.q 98.5] 59.2
20 4.5 100.4 99.0| 54.8
21 1.7 100, 99,1 49.5
22 6.5 100.4Q 59.4] 74.3{59.5| 23,0} 12.4] 9.9
23 see=
24 22,2 100,  98,2] 49,7
25 27.4 100.d 99.1} s3.0{37.3] 17.9| 9.0] 6.9

4 Mo Sample Submitted

¢ gample Tou Small For Gradatiomn




Gerasdziion Vesi Tegulls

TP Sns g fap

ey

= No. 1-v-3
Sample} Dzt Content Peroent Tinmer by Weight
wo. (mg/co £¢) § 505 i 236 § 744 § 3855 38 p 126 .5,
3 3.5 100,@ 97,81 54.3
2 3,4 106,00 97,7 1 53,6 )
3 2.4 190.0} 96.5 | 55.7
a 5.2 1100.0{29.1 [ 48.3
s 5.9 100.00 97.3 [ 45.0] 28.4]13.2 | 7.8] 5.9
s 3.4 100.0| 96.6 | 56,1} 35.80 "8.0 [11.0] 6.3
7 5.6 100.6{ 99.4 | 53.2
. 4.9 160,00 99,0 | 4.2 i
’ 3.3 |100,00939.053.0 4
1e 2.6 100.0 97.8 ] 43.6) 22.5| 7.4 s.0] 4,1
11 1.5 100.0¢ 94.8 | 47.7
12 0.3 el
13 0.6 .
» 0.6 s
15 1.9 100.0 93.8 | 30.3
16 1,3 .| 100,00 9¢.7 63,0
17 1.9 100.0 95.2 | 50.9)] 32.24 12.8 | 6.3] 5.3
15 1.4 100,00 96.6 | 61,3
19 3.3 100,00 97.5] 56.4
20 1,5  1200,897,9] 63,4
21 5,4 100,0 99,54 54,2
22 5,1 100.0 99.3} 68.7] 49.5 12,6 ] 5.8} 4.3
23 2,5 160.0d 98,0 | 53,0
24 3.4 100, 97.21 47.0
25 2.4 100.0 58,11 52.1] 29.9 6.3] s.1

* No Sample sSubmiticd
*¢ Sample Too Small For Gradation
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Gredaticn Test Results

2o %G, i-¥-5
Saeplep Tust Comtent Percent Firer by Meight
®o. ; img/ce ft) | "5 o250 o J3¢u T 5an] 3¢n [135 Jutse
1 1.2 56.8% 76,31 11,7
3.4 sg.a 81,0} 18.3
3 3.5 100.% 79.2}§ 7.2
4 16.8 93.% 90.71 18.1
5 12.8 100,94 s1.0} 13.4f 8.6} 7.0} 1.5| 0.8
6 11,3 100,d 98,1} 18,0{10.0 . 2,5] 2,1]
7 5,1 100,q 91,31 25,2
$ 3.9 100.4 88.8] 23,2
. ———
10 5.6 99,9 79.61 16.2|11.7| 9;7| 1.7} 1.5
11 7.2 99.% 70.8] 7.1
12 7.5 99,4 73.0| 8.8
13 3.1 983.4 71.0}] 15.0
14 1,5 97,4 69,3} 11,2
15 1.6 100.d 82.9f 17.9
16 2,3 100.4d 86.8] 21.4
17 2.3 97.4 87.9] 25.5{19.8) 15.6] 6.6! 5.4
18 0.9 xh
19 3.4 99,3 86.Cj 23,0
20 3,4 100,d 90,7 30.9
21 8,7 99,4 86,4] 24,3
22 17,2 99,8 96,7} 38,923.9112.4] 6.8/ 5.2
23 12.8 99,1 89,3 18.8
24 16.4 9¢,4 78.3| 8.0
25 16.5 99,d 76.61 11.,6] 7.21 5.4 2.6f 1.7

* No Sample Submitted

*¢ Sample Too Small For Gradation
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Grzdaticn Test Results
Run No. 1l=Y-6

Sawplep Dust Content Percent Finer Weight

No. | (mg/cu ) 1750 5250 m | 74 m § S8m] 36m J182 J1i.5m
1 0.3 &
2 0.6 *e

2 3 0.3 %

: P 0.9 *x

: 5 0.9 el
6 0.9 ol
7 0.3 il
d 0,5 **

g 5 —-

4
1c 0.0 k%

1 i1 0,3 b

3 12 0.3 e

3 13 0.3 ad
14 ————
15 0.8 LA
16 0.5 Lid
17 1.3

f 18 0.5 **

F 19 l.5
E & 20 0.3 * %

21 0.3 il
22 0.3 *x
23 0.6 il
24 0.9 **
25 0.9 **

* No Sample Submitted
* Sample Toc Small For Gradation
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Gradation Tegt Regults

Run No.
Sasple} Dust Content Percent Finer by Weight

Mo. | (mg/cu ) I"500 nl250m | 764 s | S8 8] 36u [15 4 J14.5»
1 0.6 1 23

2 1.4

3 3.0

4 9,3

3 3,0 100,04 99,1 | 43.7}§ 32.7} 19.7 8.6 7.3
6 €.1 100,%100,0§ 53.8] 38,5 22,0 {11.2] 8,5
7 5.9

8 3.3

b4 3.3

1o 2.6 100,4100,Ct 48.5) 35.3 14.9¢ 7.9} 7.0
11 2.9

12 1.5

13 2,0

14 0,6 indked

15 1.6

16 1,1

17 2.8 100, 00,4 60,7] 52,34 38,1} 20.9112.9
18 1.9

19 6.5

20 3.0

21 1.4

22 3.1 100.% 100,4 67.4] 34.1 22,51 18,8}12.9
23 5.0

24 6,3

25 10.4 100.0 97.% 49.0} 31.d& 23.91{10.1] 7.5

* No Semple Sukmftted
¢ sancle Too Small For Gradation




Gradation Test Pesults
Run No. 1-=Y=Ta

Sample} Dust Content Percent Finer by Weight
Ho. | (mg/cu £4) 175o0 250 m [ 74 m | S8 4] 364 J18 4 J14.5m
1 2,2
2 2.6
3 3.9
: 4 14,5
1 5 14,0 100,0f 97.4 44.81 28.0{15.5 |12.9] 10.4
6 8.2 100,04 97.1 59,6 43.2;26,12}16.6] 13.6
7 7.2
8 4.9
9 3.6
10 4.1 100,0, 97,4 52,91 33,8/16,1 [12,6} 10,8
11 1.2 *e
12 1,2
13 1.7
14 0.3 * %
15 1.6
16 1.3
17 2.5 100.0} 96,4 59,6 41.4{18,6 | 11,6} 10,3
18 1.7
19 7.4
20 3.0
f 21 2.8
22 22.% 100,00 99.4 69.2) 51.8 27,9 |16.6] 12.2
23 10,3
24 11.9
25 13,7 100.01 96.3 48.8] 36,31 15.6 1 9.9] 7.3
* No Sample Subsitted
¢¢ Sample Too Small For GrsZation
!
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Gradation Test Results
Run No. i~-Y-7h

Sample} Dust Content Percent Finer by Weight
No. (mg/cu £45 1 "cog w2500 | 74m | S8 ] 36m J18p |14.54
1 2,3
2 4,0
3 6.5
’ 4 37,8
5 27.9 99,8/ 95.9}116,9]11.8 7.7 1 4.0 2.6
6 18.6 100,0§ 96.9 | 25,5}15.9 } 11,0 | 5,9 4.4 :
7 15.1 3
8 7.7
9 —asese
10 4,9 100,04 92.94} 17.9] 8.0 5.5 13,6 2,1
11 ————
12 4.4
13 6.5
14 3.4
15 3,5
16 4,3
17 6.7 100.0 30,8} 35.2]23.1 9,81{5.9 4.4
18 4.7
19 19,9
20 5.4
21 9,1
22 21,6 100, 98.6| 39.2129,4| 18.G6} 8,3 5.2
23 20,0
24 22,2
5 19,0 100,d 92.0f 21,2{14,5] 8.6 5.2 | 3.9
* No Sample Subwitted
** Sample Tro Small For Gradation
:
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Gradaticor Test Results

Run No. 1-v-9
Sample}l bust Content Percent Finer by Weight
Ho. (mg/cu £L) | Tso0 pl2s0m | 74m | 58w ] 36 (184 [14.50
1 1.7
2 4.0
3 4.2
4 13.4
5 18,3 100,01 98,6124.9 {18,81 10,7 5.8 4.3
6 7.3 100.0f 98.,8}51.,5 43,5} 24,0} 12,0; 7,6
7 12,3
§ 4.7
9 3.9
10 2,3 100,0§100.,0}52.1 t36.1} 16.4¢{ 11,0{ 8,0
11 0.9 **
12 1,2 b
13 5.1 ‘
14 4.8
15 6.7
16 9,7
17 13.6 100,0( 98.2{49.8 40,1} 22,9] 11.8f 7,2
18 7.2
19 23,8
20 6,9
21 0.3 * %
22 1.1 100,01100,0}45,7 { 31.0; 15.3 9.,9] 8,2
23 0,8 *%
24 4.3
25 5.9 100,0} 95.0137.5 | 24.3 6,9 4,71 3.2
* No Sample Submitted
+¥* Sample Tco Small For Gradation
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Gradation Test Regrlts

fun No, +=¥-92
SaEplel Dust Content Percent Finer by Weight
Ho. | (mg/cu ft) {7500 nT250 4 | 784 | S8 ] 36 [18p J1d.54
1 0.6 e
2 0.9 "
3 9.9 *e
4 4.7
5 3.5
6 4.3
7 5.6
8 2,2
9 1.7
10 1,2
1 1.7 -
12 0.9 aded
13 0,9 bad
14 0.9 bl
15 1,9
16 2.4
17 3.3
18 0.8 "
b 3.9
20 0.9 ol
-
21 0.6 **
22 6.8
23 3.3
24 4,5
25 | =mem

* No Sample Subeitted

4* Sample Too Small For Gradation
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Gradation Test Results

Run No.  1=¥-11
Sampler Cust Content Percent Finez by Weight
No. (mg/cu ££) 1 coo n250 a | 74 m | S8 m] 36m [18 4 J14.5m
! 5,5
2 7.1
3 5.1
] 10.8
5 7.8 100.0{ 100.Q 64,8] 51,7} 25,3 j12,9 9.5
6 8,2 100.01 100, 52.,0f 41,8} 20,3 9.5 5.9
7 14,1
8 9.6
9 5.8
10 3.2 100.04 100,02 64.3) 43,4 18,2 10,9 8,5
11 6.4
12 2.0
13 0.3 %
14 0.9 ol
15 2.4
16 2.4 1
17 1.9 100,83 95.4 66.,2{ 50.% 20,9]11.2 8,0
18 1.1
19 2,7
20 1,5
21 0.6 el
22 1.7 1001% lOO.Q 6l,3] 44,4 19.1] 8,2 6,5
23 3.9
<4 7.7
25 14.3 100,0 100.0 67.8| 48.9 20.31 10.5 7.7
* No Sample Submitted

4% Sample Too Small For Gradation
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Gradation Test Results

crar ¥

Run No. 1-7-12
Sample} Dust Content Percent Finer by Weight
Ho. | (mg/cu £) {7500 n 250 m | 74 m | S8 m| 364 |18 4 | 14.5 2
. 1.1 fndel
2 1.4
3 1,4 100,01 97,71 30.3
‘ 16.8
5 12,1 100,01 97.4} 24.6]15.5 8.7 . .
5 3.9 100,05 96,81 46.4135.,1] 22.3 . .
7 19,0
6.6
1.6
10 2,4 100,0) 98,91 22,8/3i4,81. 11,1} 3.3 3,1
11 0.3 * &
12 0.1 * %
13 4.6
14 11,9 100,01 97,1! 36,2
15 11,6
1€ 20.9
17 15.5 100,0| 95,7} 29.5{18,7| 12.4] 4.7 |4.0
18 2,6
19 21,9
20 2,5
21 0.2 %
22 0,6 k%
23 0,6 *k
24 1.3 100,0} 97.0} 25,0] 20,6] 18,3 . 5,
25 5.9 100.,0) 96.0} 30,.4f 18.9] 14.0} 4.5 3.

* No Sample Submitted
** Ssample Too Small For Gradation
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Run No,

Gradation Test Results

l-yY~12a

Sample

i Dust Content

Percent Finer by Weight

No. {mg/cu £) 17500 5250 m | 74m | 58] 36 [18 4 J14.5m
1 1,0 e
2 1.0 el
3 0.6 b
4 2.4 100,0 ]106,0} 43,8128,8} 19,7} 8,9 .
3 l.6 100.0j100,01 33,4122,5]1 12,7} 2.5 .
6 0.9 * %
7 0.9 **
e 0.7 *®
9 0,3 * %
1o 0,5 &
11 0.1 * %
12 0.1 i
13 0.4 **
i4 0.5 i
15 0.9 *x
|16 1,2
17 1,8 100,0/100,01 55.4]138,8] 19,4]13,0 7.0
18 0,9 *w
19 3,5 100.,0{100,0] 55,0{40,3} 21.8}10.9 7.6
20 1,9
21 0,1 *h
22 0.9 * %
23 0.5 *H
24 i.,1 * %
25 2.1 100.0'100,0' 44,8 35,9 16.3"' 7.3 2ad

* No Sample Submitted
*+ Sample Too Small For Gradatjion
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Gradation Test Results
%on No.  1-¥-13

Sasple) Dus=t Content Percent Firer Weight
Mo. | (mg/cu ft) 7500 nl.som [ 74m | S8 L] 36 (180 J14.5n
1 0.3 e
2 0,6 e
3 0.6 *e
4 4,1 100 93,3 2%.°
s | 2.3 300,84 96,4 49,4] 30,9 21.1 /6.1 | 4,0
‘ 1.2 100.d 97.3 65.8] 49.4 40.0 2.3 | 3.1
7 1.6 100.q 98.% 53.6
s 1.4 100,34 99,8 69,5
’ 1.7 100.d 99.3 59.3
10 ——
1 0.6 *e
12 — - -
13 0.3 2 | r:
1¢ C.3 el L
15 0.5 *e B i
16 1,1 £ 3] 1
7! 1.4 98, 95.3 62,3} 48,137,111.3 | 8.2
12 0,5 ”‘ _-E ; .
19 1.6 | 22,4 96.9 67.¢] s6.Fiv.af12.8 ] 9.2
20 0,5 . " :
21 D LA
22 0.6 el
23 3.6 s
‘F__y 0.3 bkl
L1 0.3 100,0! 4.7 52,81 42,4 36.8113.5 ] 7.9

Ec ~wgple .’;'ta—g.'irted
& . . n Tt Small For uvradsticn

»
> »
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Run No. 1-Y"l4

Gradaticn Test Resaults

Sarplep Dust Content Percent Finer by Waight

fio. {mg/cu £L) 17500 ml 250 .« | 74 8 ssun] 6u ;18 4.5
! 2.6

2 4.3

3 3.9 100,04 9 38,4

¢ 13.1 %

5 14.5 100,90 96.&’ 27.7420.0} 13.7 6.5] 4.4
€ 10,1 102.4 97.4 43.7j32.6 }{ 24,7} 5.8} 7.3
7 15.3

e 5.8

9 3.1 -4
10 1.7 100.4 96.8 38.4]28.6 | 22,7 § 13.0}10.0
11 3.2

12 2,6

13 2,3

14 0.9 ' T3

15 3.8

16 3.8

17 L4 96.51 43.8:32, 713721831 g.6
18 3.3

19 11.9

20 5.3

21 2,0 100,04100,0] 49,3

22 11.4 100.0} 98,6 45,2) 36,4 25,013,721 9 7
23 4.7

24 2,0

25 7.4 100,01 94,6' 43,31 32,7 21,5 9.9 =+ -

* No Sample submitted
le Toc mall For Gradation

** Samp
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Gradatior Test Rerauits
Run No. i-Y=15

LB ERRE) SR RONRESIIR

Sample} Cust Content Percent Firer by %t
po-y 9/ M | soomlasom [ 7am [ som] em J35n Ta5a
1 0.7 t 34
2 1.1 *e
3 1,0 ¥ 33 _~!
4 1.2 200.0 | 94,2 § 33.2 5
s 2.3 p00.0|93.7)34.6J24.5]19.8} 9.3] 7.4 3
6 2,1 00.0 | 95.5 | 49.0§38,7 | 22.7 9.2} 8.6
7 1,0 fudd
2 1.3 3100.0 | 94.6 | 57.6
9 N1 el
10 1,2 100.0 | 86.2 ; 41.3
11 0.9 %
o
12 0.6 a%
13 0.6 *%
i4 U.8 bl
15 1.3 100.0 | 0.5} 51.8
16 1,2 100.,0 ] 94,5 61.5
17 1.2 100,04 91,51 60,1]52.0] 35.3 | 18.4]15.6
18 0.4 %
19 1.7 100.9 ] 94,9 53.5
20 He€ ool
21 0.4 *%
22 1.6 106,01 97,2 5{21 44,21 27.1 ) 14.31 11.6
23 1.4 160,01 95,6 <5.U1 1
24 - — : —
25 2.6 [100.01 94.21 §2.9i54.11 25,51 19.2] 17,5
r' No Sample Sulwi:ted - %
#* Sample Toc Smal: Fcr Gradation
]
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RrRun No. l“Y"lG

e 2SO AU

Gradation Test Recults

Sawmplep Lust (o-tent Yercent Finer by Weight
Ho. (mg/co £4) {17500 n[250 | 74 | SEn] 364 litp [14.50
1 0.7 b¥
2 0.8 **
3 1.0 £ 2
4 7.4 100.0f 94.8 23.°;
5 3.8 100.0f 31.94 22,9414 " §19.2 (5.4 4.6
6 1.7 j100.0l 94.9 39.031.3}23,5 h1.5 § 9.2
7 4.6 ‘ i
8 1.2
9 0.4 t £
ig 0.6 1 2]
11 0.4 baded
12 0.4 L 2
13 0.2 s
14 0.6 R
15 0.7 *
16 1.5 100.@ 93.§ 20.9
17 1,1 ol

18 0.4 %
i3 1.7 100.d 94.3 39.3
20 0,4 bl
21 ————
22 0.6 * 4
23 0.6 A %x
24 3.0 100,G 90,2 31.4}23,9} 18,511,6 10,1
25 3,0 00,0 89,21 39,6130,61 21,51 9,7 8.0

* No Sample Sulmitied
*+2 Sample Tz0 Small For Gradation
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Gradation Test Restlts

Ran Mo, 1l=Y-17
Sasples Dust Contexnt Percns. Finer wWeight
Mo. | (mg/cw £k} " sgc nlasop | 74 p | S8r] 260 180 3450
1 0.7 £z
2 0.9 e
3 G.6 e 1
4 2,4 100.0! 87.4129.6 | 23.5{27.2 |12.6 ¢ 220
3 1.6 100,04 85,5131.0 o
¢ 8.9 s® . ;
7] 1.3 {
L 0.7 %
9 0.3 1 2 %
19 ——
11 0,4 *n
12 ———
13 0.3 e
14 9,7 fadnd
1s 1.5 100.6) 81.9)33.0 1 30.8{15.2 : 3.7 4.6
{3 1.3 100,0] 84,8}21,8
17 0.9 o
18 -
19 oo
20 -eneses
2 | —wm- ;
2| 0.8 2e N
23 0.5 *#*
24 0.3 fodied
23 1.8 100,00 87,4131,81 31,7114,1 15,9 5,0

¢ No sSample Sudbmitted
t¢ Saaple Too Small For Gradatien
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Gradstion T2zt Pagylts

fup %o._ _:-¥~18
Sapplar Dust Conteet h Porcent Finer by Welight
d0. }  img/ou £ TS iy 1 ap L s8e] 36w ties Tidse
1 0.9 *s i;, -
2 | 1.3 I
3 1.4 100.0) 97.7 | 55,1
4 2,9
5 4.4 160,00 92,9} 35,3129.31206.2] 8.2} 7,0
6 352 100,00 95,31 45.2135.6 1 24.5 [ 10.7] 8.5
7 5,0
8 1,0 1 3
9 0.5 *n
—
10 0.6 e
11 0.3 hoded
12 8,3 »*
13 0.2 e
i 4.3 e
15 0.2 b
i6 1.0 ol
17 0.4 L L wm
13 0.2 ]l LX)
RE 1.4 [100.0] 80,9 17,2
|20 0,3 i
a | 0.5 L
2 { 0,0 | #e | J
23 19 e
24 2,7 {100,0} 93,8] 20,9
25 0.5 e T

* No Sample Submitted
¢4 Sample Too Small For Grasdation
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1 . Gradation Test Results
‘ Run Ho, L Y-i9
‘§ v
Samplel Dust Cor's-’ Pazcent Finer by Weight T
Ho. (mg/cu t) 1 75o0 n [ 50 s | 74 p Seaf 36m fJinp Jil4.5
! 14,3
2 9.7
3 16,8 106.0{ 94.7] 48.0
4 29,6
; $ 35.5 99.9 | 92.4] 28.2§23,9] 14.6} 5.8] 4,8 3
% 3 46.3 99.8}§ 91,8} 35.9§31,3} 12.,3| 8.2] 5.6 ;
; 7 20.5
8 45.0
- = S—
10 3€.7 99,7 92.5] 34.1]29.9| 20.8} 7.5] 5.8
11 28.1 g
12 11.1
13 14,4
14 17.4
15 38,3 J
16 29,3
17 34.9 99,31 89,80 38,2032,7} 21.5! 8,70 7.0]
18 19.2
19 38.1
20 | L7 - )
21 21.4 100.0] 92.8! 45.9 i
| 22 35,2 99,4| 94,0 44.6] 40.2| 30,2} 12,7 8.4 |
23 26,7
24 27.8
.2 56.3 99,5t 90,9] 29.2] 24.6] 16.2] 5.2 4.5
* No Sample Submitted %
*4 cample Too Small For Gradation ;
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Gracdation Test Results
Run No. 1-v-20

Sasulek Dust Content Percent Finer by Weight

fo., (mg/cu ££) 17500 f 250 m | 74 | S8a] 36m [13 4 [14.50
1 33.8

2 51,5

3 37,1

4 66,5
3 63.9 100,01 92,2} 29,9| 14,4 8.6 6.2 | 6.1
6 62.5 99.8} 92,8 16.7] 14.4 11.3]4.7 | 2.5
7 50,0

8 33.8

9 14,5

10 24,7 100.0) 91,2} 19,1} 13.¥ S.4} 3.3 | 2.3
11 20,0

12 13.4

13 10,5

14 10,0

15 18,2

16 14.9

17 22,6 99,3{ 93,8] 36.9{ 24.1 8.5] 3.5 2.2
18 13.3

19 32,7

20 182 —_

21 14,2

22 20,2 99,9 91.6] 36,4 26,1 12,4] 5,8 ] 4,0
23 i5.9

24 48,9

25 45.8 99,9) 90,81 29.41 20,2} 11,1} 6.1 ] 4.8

* No Samp'e Submitted
¢t Sample Too Small For Gradation
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Cradation Test Results

e
JEgR TR TRe - = T

Rusi No. 1-¥=3C9a
Saxple}h Duast Content Parcent Finexr by Weight
Mo. | (mg/cu ft) 1%500uTos0u [ 74 | SBu] 36m {18 a4 |45
3 6.7 1
2 9,9 |
3 10.7
4 17.3
5 27.6 100,0 { 94,5 18.1}36.3 ] 12.3 o 3.1
¢ 25,0 00.0 ] 96.44 11.4110,5 7.4 o 2.1
? 16,6
8 19.0
’ 12,9
10 10.8 39,84 93,0} 33,0427,0] 20,5} 7.1 5,1
11 8.4
12 3.3
13 2.8
13 3.7
15 Te3
16 4.7
17 8.9 100,0} 96,91 40,2|32.,4] 21.7] 7.8 6.7
18 3.1
19 5.0
20 5,4
21 | 31,3
a2 8,8 FIQQ.Q 96,81 60,9150,31 32,9116,5 9,6
23 16,0 B
e
| 2 20.4
E:ZS 16.5 100.01 94.4139,9 132,81 22,5110.0 7.7

f N0 Samsple Submitted
4¢ gSample Too Small For Gradation
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Gradation Test Regults

Run No 1-v-113
Saxplek Dust Content Percent Finer by Weight
No. | f(maswu £t) 17550 T 2500 | 74 m | 58 m] d6m J1Am L1454
1 0.6 ulal
2 0,6 ke
3 1.0 e
! 220
5 2.9 100,0 | 99,0 j54.8 }44.4 R8.3 §5.,0 }11.9
'3 1.8 100,0 {100,0 {32.8 [62,2 M4.3 [19.6 {14,0
! 2.2
8 _;2}3
9 ceme e
10 1.5 100,0164,0 |49.133.0 L1_7,o 12,7 1
11 0.4 ' 2]
12 0,2 tf
13 0.4 1 3
14 ¢.5 £ 2
15 2.0
16 1,4
17 1,6 100,04100,0162,6 |50.8 /40,5 ]13.,1 {11,7
18 0.8 e
19 0.9 R
20 ——-
23 0.1 ok ;A
22 0.9 *R
23 0,6 *
24 1.0 *N
25 0.7 L 1

* No Sample Submitted
** Sample Too small For Gradation
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Gradatics Test FPezruils
Ree Ko,  1-¥=115

Sasgp:l2y Dast Contest Perceni Tizer by Meight
Bo. | (mg/ca £8) | 7505 5o 5 | 74 p | 25| 3€6x |120 4.5 5
1 9,8 zn
2 1.5
3 2,7
4 3.9
5 8.6 00.0 [37.3]39.9133.¢ j25.8 |9.3 | 3.9 i
. 5.5 hoo.0o |99.51 43.5[33.1 | 22.2 po.c | 6.9 '
7 3.7
s 3.4
9 ——— e
10 1.7  boo.o hoo.o! 44.7[36.9 | 31.2 ho.5 | 8.5 |
11 0.9 s 3
12 1.2
13 2.3
24 1.5
oo
1s 3‘5
16 1.9
37 3,5 hmo.0} 93.0] 52.7/41.7 ] 30.3 f13.6 |10.0
18 0.6 e
19 3,1
20 2,7 1o0o.5) 88.9)] 33.4]27.8] 15.0] 8.8 | €.8
21 0.1 bl il :
22 0.5 s 1 }
23 0.1 *% i ;
24 2.6 |i00.0} 94.2] 24.5!15.0) 12.2] 6.3 | 4.8 ‘
25 0.8 *x E

(o

* No Sample Submitted
¢4 Sanple Too Small For Gradation
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i 1ov-117 Grzdaticm Test Fecxults
Pz= Moo -
Semg:le} Dozt Comtent Pescent Tizer Meight
sc. Img/co 22) ["soc p:250 2 | 4 pm | S25] 36, 1% 1450
1 9.4 es
2 1.2
3 1.0 t 24
€ 0.7 e
5 2.3 10C.¢ | 93,6 39.0;31,7 R1.6 #l.Z 8.1
¢ a3 i . L5137, .2 1, <5 |
- 1.3 93‘ 93,11 46 37 8*20 1,3 8.3
E 8 . E £
s ——— t 2
1c 0,9 t 13
11 0.8 * &
12 1.0 bl
i3 2,0 100,04 87.2} 17.2{13.7 11,7 5.8 4.4
14 1.4
15 2.4 106,01 88.4)29.1 j23.3:17.» 3.4 7.1
l6 0.5 t &
17 1.7 109,01 84%,0] 48.4|39.928.4 {.5.9 j11.4
18 0,1 £ 23
19 1.3
, 20 1.1 t*
21 1,1
22 1.0 el
<3 0.3 kel
] 24 1.9 100,60} 87,7} 23,1}113,916.3 9.9 7.9
i 25 0,9 * % '

-«

*> Sample Submitted
¢ Sample Too Sma.l For Gradation
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Sasypley Dust Contsm: Fercert Fimer by Weicht
¥o. imgfea 24) 1 soc mloscz | 74m | S8 21 368 1120 1345
i ——
: 2,1 29,7199,21 66,5
3 3,5 95,7 { 92,0] 64,7
¢ —
S 5,8 99,6 | 97,91 43.6§34.9 1 22.5]10.8} 8.8
¢ S.3 g  98,8] 67,2}60,5} 33,7 1 17,3}i2,8 |
7 _S.1 00,0199,3 71,2
s 3.9 95,81 97,8 2.2
’ 1.4 100.0 | 99.4| 59.3
18 3.5 100.0 | 98.3} 64.9]52.5{ 34.8 | 20.3}14.6
2 1.3 1100,0{ 97,3} 77,9
12 0,5 *e
13 1.4 98 5| 94.9{ 64.4
14 2 00,C: 95,8] 56,3 l_
15 !100 0} 94,3: 53,5
18 1,3 {;_ 96,01 69,3
17 4,2 . 97,21 94,31 64,0}53.3} 29,61 18.3{12,6
18 1.6 98,4} 96,0} 64.9
19 .6 _ l100.,0; 98,8 61.8
20 2,0 100,04 98.5) 39.1
21 2,6 100.0} 99,3} §5,1
22 3,3 106,01 98.71 68,5155,91 40,8} 18.1]13.6
__2_3. 1,0 e
24 1,3 96,71 87,31 40.8
25 1.4 98,61 96,21 39.7157,71 34,21 19.8{12,9

* Mo Sample Submitted
¢4 Samplie Too Small For Gradation
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Grzdaticn Test Results

Run ko, 2’?"2

rga!plel Dust Content Percent Finer by ¥eight
5 MHo. | !mgfcu £t) 17500 250 | 4 m | S8m ] 36m 180 14.50
! 4,1 90.9199.7] 50,8
2 9,4 poo.0199,7} 50,5
3 10.0 100,0 | 99.5] 58.2
¢ 28,8 99,83 99,4t 51,9
5 24.5 109,0 ) 99.8 42.7]36.6 | 23.4 ho.2 | 7.6
6 3.5 00,04 99,4 60.1]53.7} 33.5 B6.4 j11.6
7 13.1 100.0{ 99.8 58,2
3 8.9 100.0} 99,8 63.0
9 3.8 100,0 | 97.2§ 38.0
10 4.8 100,01 92,4 'ﬁizm 35,8116,9 110,272 ¥
1 2.4 00,01 99.6¢ 72
12 o -
13 6.4 100.0{ 98.7| €3.3
14 4,7 99.4| 98.2] 65.1
15 9,1 100.0] 98.6] 52.8
16 2,8 100,0] 99.1) 54.¢9
17 11.4 100,0] 99.3} 58,1]5%.5) 33.5/12.21 {11,7
18 5,3 100.0f 99,5] 68.1
19 21,3 106.0] 97.8| 40.9
20 5.7 100,0{ 99.5] 52.9
21 4,5 100.0{160.0{ 54.9
22 18.5 i00.6] 99.9] 2y,3126.4} 18,6 9.1 ] 5.8
23 5,1 106.0} 99.5| 66.3
24 3,8 100,01 97,8} 22.2
25 6.2 100,0! 99,5] 58,6/49.0) 31.4|16.0 | 7.6

* No Cample Submitted
** Samle Too Small For Gradation
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Gradaticn Test Results

Run Wo, _ 2-Y=3
Sample} Dust Content Percent Tiner by Weight -
Ho. | mg/ev ™ (“Sooml250m | 74m | 5841 36 m l1n ¢ (145
1 1,2 ke ~
2 3.1 100.0 100.0 | 85.5
3 3.6 1c0.0 | 98.4 | 84.9
4 5.8 70,0 | 28.8 | 69.2
5 12,8 99,1 1 98,2 | 60,4{45.8 | 28.9 114,94 11.0 :
6 9.8 100.0 | 99.4 ] 66.8[60.4 | 41.6 | 20,0 13,2
7 5.9 99,5 ] 98.4] 81.1
8 4,9 99,7 { 97,91 52.4
9 ~-=- 100,0 100.0! 85.4
10 5,2 [100,0} 98,3} 78,5/74.0 | 58,3 27.6 20.2
11 5,9 el
12 4.9 el \
13 4,1  loo,0} 99,01 77,8 g
14 3,4 Noo,0{99,2] 75.9 :
15 2,8 100,90 | 99.5] 76.2
16 1,3 100,0} 99.2f 69,9
17 5,3 100,60 | 98.6] 56.0}59,9 43.5 25,0} 16,5 '
18 1.9 160.0} 99.3{ 82.1 i
19 5,9 100.0] 99.6! 72.8 ,
2¢ 3,3 |100.0] 98,8} 75.3 ;
21 3.2 T '
22 5.4 100,0 [1os.0f 81.9178.5{ 60.4] 33.9] 21.0
23 2,5 100.0 1100.0} 80.0 1
24 2.0 ** i
25 1,0 100,0) 99.21 73.6169.1] 44,4} 18.2] 6.3

* No Sample Submitted
** Sample Too Small For Gradation
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Gradation Test Regults ?%
Run No. 2-Y-4 ;?
K
Sasple} Dust Content Percent Finer by Weight
Me. | Img/cu ) 1T n T oo 0 [ T m L S8 36m |18 JMd.5p
. : 3.8
? y
3 8.9  100,0 h00.0] 37.4
4 16,6
5 19.7 100,0 { 99,3} 45.8} 37.14 23.0 p2.0 8.0’
6 18.6 100.0 § 99.5] 25.3] 22,1 16.5 | 8.3 5.3
7 l_l_lo
3 5.9
9 1.9
10 8.2 100,0 { 99.4 30.2) 20.% 10.3 | 5.9 | 445
11 6.4
12 4.9
13 5,1
14 4.7
15 5.4
16 2,7
17 7,5 _ l100,0f100,0] 35.5] 28.4 14.2] 7.5 | 5.3
18 4,6
19 11.8
20 6.0
21 4.9 100,0§100,0} 52.6
22 9,6 100,01100,0} 43,1] 36,7 24.0)14,.9 9.6
23 6,1
24 8.5
25 9,9 100,01 99,11 39,8
* No Sample Submitted

** Sample Toc Small For Gradation
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Gradation Test Results
fun No, 2=Y=5

Ssmplep Dunt Content Percent Finer by Weight
Mo, | (mg/cm £2) 17000 250 m | T4 s | S8 m] 36m |18 4 J14.5a
il -
2 12,5
, 3 19,1 30,0 99,61 25,9
4 18,1
5 23.6 Akoo.o 99,3 { 14.,0410.8} 5.8 | 3.0 | 2.2
¢ 38,8 00,0 {1 98,9} 39,2}32.82 19,3 110.4 6.4
7] 12,5
§ 11,0
9 2,8
10 7.9 000,0 R00.0| 55.8144.6 | 31.1 g8.7 113.7
11 9,0
12 7.4
13 7.7 ]
14 6,3 i
15 12,3 i
16 4,9 §
17 15,1 99.7 | 57.9] 36.,9132,3 ;21.,2}19,8 | 6.5 é
18 6,0
19 16,2 E
20 9,1
21 6,0 0,0498,6] 43,2 i
22 8,5 00 00,0] 68,8]59,7] 42,0 20,3 j13,8
23 7.7
24 12,8
23 7,7 1100,0° 96,27 42,0'35,51 14,01 »,1 4,0
* No Sample Cubmitted ;
*+ Sample Too Swall For Gradation [
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Run No. 2~Y=5

Grzdation Test Resgults

65

Sarpiep Dust Content Percent Finer by Weight
Mo. § (mg/cu £8) | "go5 5T 250 | 7€ p | S8 4] 36 184 [i4.50
! o
1 0.6
2 3.4
> 1.8 p00.0] 99.2 52,1
4 2.4 '
5 3.3 00,0 { $7.7 32.5128.9]20.8 {12.7] 8.2
6 9,4 noo.0 | 100.4 47.0]40.8 | 30,8 | 15.2}10.8
? 5.3
8 9,0
° | 2.3 4
é 10 1.5 00,0 | 99.9 27.5}25.8 | 9.8 | 12,9} 8.9
% 11 1,0
12 0.6 e
13 3.1
‘ 14 3,8
15 8,4
16 3,2
17 11.8 100,0| 99.d 20.,4{17.7 ] Lx.3| 7.5{ 5.0
18 3.6
19 - 6.9
20 2.7
21 0.2 100,0 (100,01 43,2 1
22 2,2 100,01 99,5} 57.6{51.4| 56.5| 21.4]14,2
23 1.4
24 0,6
25 3,8 l100,01 98,51 23,4121,91 18,11 12.1{ 8.5
* No Sample Subwitt;d
¢+ Sampls Too Smull For Gradation
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Gradation Test Results

Run No. 2=Y=-7
Sample} Dust Content Percent Finer by Weight

Ho. | (mg/cu £8) 17 co0 2504 | 764 | S8m] 36m J1Ru Jld.5m

! 9.3 4

2 0,6 *e

3 2.7

4 2,9

5 7+9 100,0 100.0§ 30,8!26.8 { 15.5 | 8.1 4,9

6 4,6 00.0 000,03 13,04§11,0 6.913.7 2,5

7 4,0

8 3,7

9 3.3

i0 2.8 100,0 j100.0} 34.8128.2 {-15.,1{ 6.5 1.4

il 1.8 3
12 1,2

13 1.4 H

14 1.4

15 2,3 j

116 2.4

17 4,5 100.0 100,64 20,0j19,0} 12,0} 7.8 5.1 §
16 2.6

19 6.0 4
20 2,3

21 3.1

22 7.0 1200,0]100.0] 29.2|27.4] 19.913.8 | 9.4

23 l,9 :
24 4.0

25 2,0 100,01100,01 72,0160,41 39,71i17.4 {11l.1

* No Sample Subnitted
4% Sample Too Small For Gradation
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Run No. 2-Y-8

——— Ty

Gradation Test Regults

L=

Vsample} Dust Content Percent Finer by Weight
Mo. | (mg/cu ££) 17500 250 4 [ 74 | SBA] 36 [18 0 J14.5m
1 0.2 *e
2 0.6 *e
3 0.9 £ 2
4 1.1 1 2]
5 5,5 00.0 { 100,00 60.7{ 46.8] 23,7 [ 13.1] 8.6
6 1.1 joded
7 1.5 100,0 | 100,d4 77.3) 61,6 23,4 {13.0§ 9.9
8 2.0
9 1.4
10 2,0 100,0 { 100,83 79,7{ 58,7 33.4 { 18,1]10.4
11 1,2
12 0.6 faded
13 1,1
14 1,4 J109,0]100.d 65.4
15 1,9
16 1.0 ol
17 2,3 100,01 100.9 73,2 57.8 38,1 20,4110,5
18 1.1 4
1 | 2.8
20 1,2
21 1.0 ol
22 3.0 i00,0/] 190.9 51,0{ 46,4 37.2{ 18,3}10.8
23 1.0 *x
24 1.2 |r00.0} 100.9 53.7
25 1.1 ol l

* No Sample Submitted
** Sample Too Small For Gradation
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Gradation Test Results
fur Mo, 2=Y-9

Sample} Dust Content Percant Finer by Weight
No. (mg/cu £4) |"Soo ml 250 [ 74 m | S8m| 36m [18 4 [14.5m
1 0.2 '3
b 0.7 t 1
3 0.6 *e
4 0.9 X
3 4,2 100.0 { 100.4 72.9) 59.5 35.1 ] 16.5] 10,1
¢ 2.4 __000.0]100.d 90.0] 88.7 75.3 | 52.7] 34,0
7 0.8 *R
: Aal
® "0.6 '
10 1.0 00,0100, 80,0} 73,9 53.0} 33,3} 19.4
11 0.4 LA
12 0,2 bndkid
13 0,5 *h
14 0.4 ol
15 1.1
16 0.3 " ]
17 1,2 100,04 100, 92.9{ 36.% 58,5} 30.3] 15.8
19 0,6 e
19 1,5
20 0.9 1]
21 0.3 an
22 253 100,01 100.¢ 86,1] 80,3 56,2} 36.2] 22 .
23 1,1
24 1 1,7 100.0} 100.9 89.5] 80.4 53,6 30,1 19.4
25 0.9 " l

* No Sample Submitted
#¢ Sampla Too Small For Gradation
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Run No.

Gradation Test Regults

2-Y=-10

Sample} Dust Content Percent Finer by Weight
No. {mg/cu ££) 17500 n]250 m | 74 m | 58 a4} 364 |18 a1 |14.5
1 0.8 %
3.1
3 3.6
4 9.0
5 11.1 96,91 96.8{ 60,049,901 32,6 lj-
6 7.5 100.0f 98,8 58.4/51,5} 36,5] 26.3] 127,51
7 4.9
3.3
9 2.1
10 3.2 100,04 97,21 76,7 | 52,71 39,7} 13.2]
11 4,2
12 5.0
13 6.5
14 5.5
15 4.8
16 2.7
17 4.7 100.0] 28,3{ 67.8]164.6 51,0 §3nQL_Z§a§h
18 3.0
19 3.7
20 1.6
21 4.9
22 | 13,6 100.04 99.2] 69.2/62.4] 43,9 31,3] 19,6]
23 6.9
24 7.0
25 7,1 100.0¢ 95,41 53.4/46.01| 29,41 17.2 9.8

No Sample Subwmitted
Sample Too Sxall For Gradation
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Grzdation Yest Pecultis
Run Mo. 2-Y¥-il

b MR R U RSO WL SRS ST

& ANMARILD A if A

Sarplek Dust ConZent Percent Finer weight
No. (»g/cu £t} | "Sec nl 250 | 74 | Sem 362 |irs 1455
i 3.9 :
€.,2
3 6.0
4 6.0
5 8.5 100.0 {106,0} 63,91 5 BT WIETI
6 8.8 00,01300.0} 3:.6! 28.419.8l 12,0} 2.5
7 6.0
3 4,2
3 1,1
10 5.6 100.0 {100.0] 78.8] 71.4 49.31! 29,9} 19.1
11 7.9
12 5.6
13 5.7
14 5.4
15 6.3
16 1.5
17 6.9 100.06 |100.0} 78.1} 67.4 41,9 27.0} 17.3
18 1.8
19 5.8
20 4.8
21 €.0
22 11.4 100,0$100,0}f 87.8f 80,32 54.41 31,3} 18,9
|23 6,9 -
24 13.0
25 i0.1 100,01100.0¢ 75.6] 62.9 34.51} 21.4] 15,2

s LY

¢ No Sample Submitted
¢+ Sample Too Small For Gradation
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Grzdaticn Test Resuclts
o o, 2’?’12

Sasp:l-h Dxst Content Percent Finer by Weight
%o. ! my/TT it) TS pl250m ] A | S8m] 36m Y1 m |l4.5a
3 4.0
Z 5.9
3 6.5
¢ 6.7
s { 5.9 100,0 100,01 80.5]75.2] 58.0 1 32-2] 22,9
3 7.0 100.90 100,56 53.4]51.7 | 42.9] i9.7| 14,0
7 g.8
3 1.2
9 5.3
10 7.8 160.0 100.0} 59.6§48.4 | 39.5] 20.6} 14.3
11 7.5
12 2.9 :
13 5.4
* 14 4.0
§ 15 5.4
16 2.8
1 17 L os5.3 100.0 [10¢.0| 53.2}59.8 ! 39,3} 22.5| 15,2
bX ] 2.0
15 4.6
29 214
21 3.7
22 8.3 100,0 {100,014 43,4142,5{ 35,8} 20,1) 14.4
23 10.8
z4 14.0
25 16.8 100,0 1106,01 57,5154,6 | 42,5 | 21,8} 15,2
* No Sample Submitted
¢4 Sample Too Small For Gradation
1
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Gradation Test Regults
Run No. 2=¥=13

{ Sasrplep Dust Content Percent Finer by Weight
No. (mg/co £L) {7500 pl 250 p § 7dm | 58 m ] 36m 118 4 J14.5m
3 10,8
2 abed
3 113,9
4 4 1 13.1
5 | 16.4 100.0 J100,0} 62.2§57.7 | 39,0} 25.4] 15.1
6 14,9 190,0 {100.0} 39,9{38.6 | 27.3 | 15.0f 10,4
7 116,6
8 |13.3
' | 4.9
19 | 10,8 100,0 {100,0] 67,9{62.4 | 43,2 | 26,3 9.9
11 779 - ;
12 5,7
13 8.9 ]
14 7.5
15 110,3
16 6.6
17 8.9 100.0 1100,0} 28,225,811 17,31 9.2 Sl
18 4.6 3
19 9.6
20 | 7.1
21 112,7
22 |22.1 100,0 { 99.,9] 52,0¢49.5{ 35,3 { 21,5} 13,2
23 14,2 ;
24 [24.4
25 |16.,9 100,0 00,0} 52,7(49.3 | 31,5} 17,0} 11,0
* No Sample Swbmittad
¢+ Sample Tod Small For Gradation
3
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Gradation Test Restults

Run No. 2-Y¥=14
Samplel Dust Content Percent Finer by Weight

No. (mg/cu ££) |T5o0 u[250 m | 76 pm | S8 4] 364 18 a4 [l4.50
1 6,7

2 9.6

3 8.7

4 10,8

s | 14,2 |100.0 106,01} 70.9)62.6] 37,2 ] 25.2) 17.2
6 14.4 100,0 [100,0f 75.,0{€%9.4 1 47.5| 29.9] 20,2
7 14,1

8 9,6

9 5.9

10 11,0 100.0 {100,0} 43,.,4139,8| 24,2 14,8} 9,5
11 2.0 '

12 5.9 ~
13 7.2

14 8,3

i5 11,3

16 5.8

17 10,3 100 0]100,0] 78,9172.6] 49.7{ 32.7] 22,2
18 4,3

19 8.7

20 5.7

21 8.6

22 15,5 100.0 |]100,0) 41,7339,1 ] 25,7} 19,9} 10.9
23 11,7

24 19,1

25 20,2 100,90 100,011 49,1134,4) 26.4 ) 11.7 7.6

* No Sample Submitted
** Sample Too Small For Gradation
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&un No, 2=Y=15

Gradation Test Results

Samplel Dust Content Percent Finer by Weicht

No. | (mg/cu £4) 1"5o0 250 m | 74 m J S5 m] 364 J1Rm J14.50
1 11,2

2 13.4

3 12,7

4 17.8

5 23,4 100,0 | 98,7 | 50,5;45,0 1 29,9 119,71 12,2
s 15.3 {100,0192,61 54,850,511 34,7]132.6! 13.8
7 15,0

8 6.0

¢ 4,8

10 6.7

11 8.3

12 6.7

13 12,3 00,0 | 99,6 § 44,7140,7 1 28,01 18.4] 12.3
14 8,3

15 6.5

16 4.9

17 5,6 100,0 100,01 32,7]29.7 ] 18,3 | 10.8 7.3
18 5.0

19 6.3

20 5.4

21 13,7

22 19,2 100.0 100.0 ] 63,8{87,5{ 41.7|26.,3{ 17.0
23 13.4

24 19,6

25 15,9 160,0 | 97.2 | 38.0127,7 | 14,7 8,2 5.4

* No Sample Submitted
% Sample Too Small For Gradation
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‘ Grodation Test Results
Run No. 2-Y-16

LA ed B gy "y &"s)l ‘mﬁ. s

Sample} Dust Content Percent Finer by Weight
No. (mg/cu ££) 150 pl250m | 74m | 5S84 ] 36m L18 a4 |id4.5
1 8.2
2 | 20.3
3 27.0
4 39,6
5 | 44.8 100.0) 98,6} 45,232,911 17.4] 12.6] 7.9
6 | 41.5 106.0) 99,21 51.2{38,6 29,5} 19,9| 9,0
7 34.1
8 20,1
9 12.2
10 23,3 100,04 97.2] 45.5]41.9] 26.5| 17.0{ 10,4
11 20.7
12 14.0
13 9.9
14 10.5
15 16,2
16 5.4
17 | 18.6 100,01 99,3} 66,2]57,9] 38,5} 24,3] 16.2]
18 11.4
19 26,2
20 17.6
21 16,7
22 32.4 100,01 99,3] 45.8]144.4| 36,0} 17.1] 12,1
23 | 15,8
24 43,0
25 38.6 100,04 99.3| 55.4{48.5| 34.0| 20,9] 13.¢

* No Semple Submitted
** Samp'.e Too Small For Gradation
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Gradation Test Resgults
Run No. 2=¥=17

Samplek Dust Content “Fercent Finer b Weight
No. | (mg/cu £4) 1o T asom | Tdm | S8 a] 364 (184 [14.5m
1 3.2
4,6
8.0
4 5.8
5 12,8 100,0 | 98.2| 40.4)35.2 | 23,2 14,11 8,7
6 8.0 100,0 ) 98,1 52,7{50.0} 42,6 | 27,9} 19.5
7 S.1
8 5.9
H 2.2
10 4.0 100,0{100.0{ 61.4156,0Q | 16,60 13,0
11 2.5
12 1.7
13 3.7
14 4,0
15 6.4
16 1.1 .
17 5.5 100,0} 97,5} 51.,1144.9} 26,5} 15,3] 10,8
13 2.2
19 6,0
20 2.7
21 4.0
22 6.2 100,0]100.0] 75.6172.7{ 52.5] 33.2; 19,0
23 3.4
i4 4.3
25 5.8 100.0| 99,0} 46.7|40.2} 24,9} 13,0 7.9

® * No Sample Submitted
*¢ Sample Too $mall For Gradation
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Run No. <2=Y=18

Gradation Test Regults

Sample} Dust Contert Percent Finer by Waight
No. | (mg/cu £t) 1™so0 w250 | 74 m | S8 . ] 36w |18 i |14.5 m
1 0.3 o
2 0.5 o
31 0.9 **
4 0.2 e
5 | 3.5 100,04 95,8] 44,6135,5] 25,51 12.3] 8.8
6 0.8 **
9 0.3 * % S'»-”‘""
8 | 0.6 L T
9 0.1 *d IM
10 0,4 ol e
11 0.3 *
12 0.3 *h !~‘
13 0.3 *n
14 0.3 * ¥
15 .5 s
16 1.4 100.0 1100.0f 90.0}85.0) 75.3] 55.4] 36 al
17 0,8 **
18 0.3 wh
19 0.9 %
20 0.3 **
21 0.3 i
22 0.6 *H
23 1.3 100.0j100.0) 54,4}2¢,4 12,1 8,7 6,9
24 0.7 * %
25 0.7 **

* No Sample Submitted
#¢ Sample Too Small For Gradation
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Gradation Test Regults

Run No. 2-¥=19
Samp:lel Dust Content Percent Finer by Weight
No. | (mg/cu £8) 17550 w250 u [ 74m | 58] 36m [18m Jld.5m
1 0.3 *x
2 0.3 il
3| 1.2 i
| o.a *
5 76 100,01100.0} 42.1)31,9] 14,21 11,2 1.6
6 l.5 100.0 f100,0| 62,5/51.2} 32,8} 21,5{ 12,6
9 0.7 E 3 ]
8 6.5 * ?
e 0.4 ke
10 0.9 **
u | 0.4 M ’
12 0.5 *% ]
13 | 9,3 " ”
14 0.3 * %k
15 -
16 0.3 *k ]
17 1,4 100,01100,0} 80,9175.2| 48,0 ] 33,0] 20,7 ;
18 0.5 el
19 0.5 il
20 0.3 el ;
21 1.7
22 563 100,0 |100,0] 61,6{57.6| 34,2 ] 21,1} 14.4
23 1.8
24 4.6
25 l.5 i0o0,01100,01 77,8158,41 27,81 16,4; 10,3

* No Sample Submitted
¢+ Sample Too Small For Gradation
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Run No. 2=Y=20

Gradation Test Results

Sesplel Dust Content Parcent Finer by Weight
Ho. | (mg/cu ££) 17500 n 2504 [ 74 a0 | S8 4] 364 J1R 4 34,5
1 2,9
2 5.4
3 8,3
4 6.3
5 28,6 100.0§ 99,9| 53,1]39.9] 16,7 11.6 7.5
6 12.8 100,0{ 99,8] 71.,6/55.5) 37.1| 21,3] 13.8
7 8.9
8 8,0
9 3.1
10 8,5 100.0}100,0| 62,0{57.,0] 35,3} 21,7 12.9
11 6,2
12 5.8
13 5.7
14 4,1
15 5.3
16 3.0
17 7.5 100.0100,0| 81,5/71.4} 43.0] 24,4] 15,1
18 245
19 6.2
20 5.0
21 2.8
22 2.8 100,01100,0} 81,9173.57 37,5} 19.6} 11,3
23 2,0
24 13.0
25 7.7 100,0 j100,04f 73,0158,91 29,51 17.0 9,7

* No Sample Submitted
** Sample Too Small For Gradation
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Gradation Test Results

Run No., 2eY=21

Sampleji Dust Content Percent Finer by Weight
No. (mg/cu ££) 17550 5250 m | 74m | S8 A ] 364 L1Rm ]1o.5
1 9.4
2 15,3
3 16.3
4 12.5
5 33.6 100,0f 99,3} 53.5|47.4} 34.3] 17.6] 12.1
6 26,8 100,0f 99.7] 62,9158.9 ] 44.0} 24,4 15,5
7 16,3
8 8.3 :
9 0.6 [** :
12 10.8 100,04 97.7] 74.0{67,0] 40,0{ 19,2{ 10,3
11 10,4
12 8.2
13 7.4
14 6.0
15 8,3
16 1.9 {
17 | 11.5  [100.0] 99.3| 77.7/68.9] 39.0] 22.8] 13.8 )
18 2.6
19 11.6
20 7.8
21 9,8
22 | 18,0 100,04 99,9| 77.9171.3] 44,2 26.7] 14.%
23 2.9
24 25,3
25 14.3 99.61 98.,6) 69,9]{58,2] 26.2] 14,8 9.0
‘: g:;::?'i:as;::ﬁt:gr Gradation
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flun No, 2=Y=22

Gradation Tast Resgults

Sample} Dust Content Percent Finer by Weight

No. {mg/cu ££) | "co0 n ] 250 u | 74 p S§ i 36u f18 0 J14.5

1 1.2

2 0.3 t X

3 1,8

4 2,5

5 10,5 160,0{100,0{ 47.1}35.9] 24.1} 14,9} 10.9

6 5.1 100,90 {100,0}.50,0/44.01} 26.8| 13.8] 7.8

7 3.1

8 1.9

1.4

10 2.1 1100,0100.0} 71,5/60,0] 37,8} 20,8} 12,9

11 2.4 |

12 1.1 '?Q

13 3.5

14 3.1

15 1.6

15 0.9 *

17 1.7 100.0{100.0} 63.7[47.7] 25.6] 12.8{ 9.4

18 1.1

19 1,7

20 1.3 4
| 21 2.8

22 3.1 100,0{100,0] 77.9|70.9{ 45.5{ 27.1] 17.7

23 1.5

24 3.2

25 2.9 100,01 97.9) 66.4i51,7] 29,0} 15,3} 11.2
* No Sample Submitted

4* Semple Too Small Fer Gradation
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Gradation Ta2st Resuits

kun No. 2=Y~=23
Samplep Dust Contzat Percent 7izer by Meight
No. , \=y/<u ) 17g5op nlzse s ] 74m | S8 2] 365 J 182 |14.55
1 1.8
2 5.1
3 3.6
4 Z,9 160.9110¢.0§ 88,9§181,7) S4,5] 32,2] 33,0
5 - 1¢0.0 j100.,0{ 90.4}85.9{ 58,9} 37.2] 21.4
6 3.9
7 3,9
s 4.0
9 -
19 3.2 100.0106.0] &8.6]83.1) 49.3} 30.1f 20,9
11 2.1
12 1.3
i3 2.3
14 2.9
15 3.5
1€ 1,5
17 2.4 100,0}100.9}87.5 B:.8 j44.8 | 25.6] 14.2
18 0.5
19 0.9
20 1,5
21 3.4
22 8.6 100.0§ 99.4] 73.2§68.1] 42.0) z4.2] 14.4
23 1.1
24 5.9
L 3.6 100.0§100.0| 83.4] 73.8| 42.6| 21.0f 12.5

* No Sample Submitted
¢ Sapp.e Too tmall For Gradation
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Gradaticn Test Reszlts

Sample}) Dust Content Percent Firer weight

so. | (»g/co L) [500 pl2c0 0 [ 740 | S8 nl 364 [18 0 J14.58
3 i.4

2 9.9

3 13.9

% 8.2

5 21,8 150,.0 ]100.0} 47.8}44%, 26,71 17,41 12,1
3 19.5 100.0 j100.0{ 33.1{21.8{ 19.8] 13.2 9,0
? 10,7

8 8.9

s G.3 %

12 12.8 :100.01100.0} 36.,4}34,4) 25.€} 17.4} 12.6
1 14.3

i2 6.1

13 7.4

14 7.2

1s 6.1

16 2.7

17 13.8 100.0§ 99.8} 40.6] 39,0} 25.8| 16.6] 10.9
18 2,8

19 13,1

2e 9.0

2 | 13,1

<2 10,5 100,0110C.0f 72,7} 68.2] 46.9]| 27.3] 16.0
23 3.1

24 17.6

25 3.2 100.01100,0f 55.2} 48.7) 27.41 17.2] 9.9

# No Sample Submitted
¢ Sample Too Small For Gradation
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Gracdation Tcst Results
Run No. 2=Y=25
Samplzp Dust Content Percent Finer by Meight
Mo. | (mg/cu f4i | =ooo nl2scm | 74m | SBa] 36a |18 m |14.5m
: 0.7 L £ 2
2 5.5
3 3.3
4 3.3
5 8.7 100.0 {100.,0} 50.6}44,7 1 28,4 | 16,7 11,0}
$ 5.5 100,90 }160.0§ 42.7{38,91{ 22,7 17.0] 11.0
. |
s 2.5
[ ] -
19 3.8 100.0 {100,0} 54,7 45.3)] 36,31 22,0} 16,71
11 2.6
12 5.4
13 2.3
34 1.7
15 6.2
16 1.1
17 5.6 100.0 |100,0| 75.2}70.,0 ] 51,2 29.3} 19.3
18 0.9 e
19 4,9
20 3.9
21 2.9 | ;
22 4.5 100,0 {1160,0] 74.3}67.2{ 43.6 | 28.8 18,5
13 0.7 * :
24 7.1 '
25 4.6 100.0 1100.0 65.4156.61 37,91 19.8] 14.3

4 No Sample Submitted
¢ Sapple Too Small For Gradation
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Gradation Test Resgults

Run No, 2=Y¥=26
Samplef Dust Conternt Percent I"iner by Weiaht

No. {mg/cu £4) |"5o0 n] 250 u | 74 p | 58 M) 36 |18 4 |14.5
1 1.2

2 5.3

3 5.C

4 5.9

s | 11,1 200,0 {100,0! 60,2]55,7 | 39,5 | 26,1 17.3
6 8.8 100,0 j100.0{ 46,244,121 34,61 319,5] 13,0
7 6.3

8 5.1

9 -

10 5,5 100.0 ]100,0] 57,.7|54.0] 37.9| 25.,2; 17.1
11 2,4

12 1.2

13 5.7

14 6.5

15 9.4

16 6.5 3

17 11,9 100,01100,0} 63,0[157,9 38,11 23,4, 16,9
18 0.5

19 3.5

20 7.0

21 4,9

22 2.1 100.0}10G,0} 65.4]59.5; 45.2| 27.7] 18.1
23 0,7

24 6,0

25 3.8 100,01100,01 73.4/67.7| 45.8] 26.9] 17.0

* No Sample Submitted
** Sample Too Small For Gradation
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Gradation Test Results
Run No. B-1

Samplef Dust Content Percent Finer by Weight

Ne. {mg/cu £t) 1750 w250 [ 7apm | 584 ] 364 Ji8a l14.5m

1 0,70

2 4.26

3 9.20

4 2.38

s | 20.0 100,0{ 92,53 17,4112.61 6.3 | 3.2 1 1.7

6 10,1 100,0} 94.0f 33,3]25,7}115,7 7,9 + 3.7

! £.03

8 6.35

’ 3,28 3

10 | 343  l100,0] 93.2] 33,4]22.8]10,6 | 4,0 2 :

11 4,59

12 - 2:08

13 10,8

U 6,31

15 17.2 j

16 2.12

17 13.9 i0¢.0) 88,3} 19,.,3}16.01)10,9 6,3 3.3

18 | 3,02 :

19 6,78

20 -

21 3.27

22 | 10.8 99,8) 99,01 18,7117,0112.8 { 8.6 | 5.2

23 5,22

24 10.9
128 £,01 99.1) 94,71 25,9119,11 7.8 1,8 0.3 :
IT:‘.'Q Sanple Submitted ‘E
*+ gample Too Small For Gradation
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Gradation Test Results.

Run No, B=2
Samplek Dust Content Percent Finer by Weight
No. (mg/cu £t) |"so0 n]250m | 74 | S84 36m [ 104 Jl4.5m
1 2.91
2 0,80
3 0,95
4 0,87
> 2,09 97,21 90.2}43.7 1 36,1 20.1! 7.6 1 4.2}
6 1,55 100.0] 96.01592.3 ! 50.9} 24.5] 8.5 3.8
? 1,31
0.93
9 0,25
10 1.42 100,0} 95,51 45,51 36,2] 17,7] 7,8} 4,7
11 0.03
{12 0,29
13 1,19
14 0,57
15 0,99
16 0.51 *
17 1,72 100, 96;% 44,2 126,81 10,7] 4,41 3,0 |
18 1.07 k%
i9 2,08 100,0] 97.0f 47.0 | 34.9] 14.6] 4.7] 3.6
20 -
21 0,06
22 0,62 * %
23 0.44
24 0,82
25 1.78 100,0] 98.3] 42.9) 28,1 9.4] 4.2 3.3
* No Sample Submitted

** Sample Too Small For Grzdation
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Gradation Tegt Results

Run No. K=3
Sampley Dust Content Percent Finer by Weignr

Mo, | (mg/cu £) 17500 nT 250 0 | T4m | S8 a4 ) 36m |18 1454

2 0,84

2 2.0 )

2l 2.35

4 2,09

5 4,71 100,0f 96,3f 33.84 26,3] 18.0}10,5 4,4

¢ 3.29 100,01 98,1 41,3 36,64 22,4110,11 4,6

7 2,22

8 1,84

9 Ms

10 2,59 98,8] 96.4] 57.9 50.4] 32,0{19.5] 7.5

11 3.49

12 1,80

13 | 2,53 _

14 1,28

15 2.69

16 1.40

17 3,78 100,01 98,01 46.4 38.4] 28.0113.7 1 3.8

18] 2,60

19 4.76

20 -

21 1.65 ;
22 2.53 100,0] 28,8 51,4 43,3] 25,7115,2 7.9

2. 1.22

24 3,78 ¥
28 32271 100,01 99,11 49,h 35,11 14,61 6,4 3.9 ?
t No Sample Submitted

#¢ Saaple Too Small For Gradation
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Run No., B-~4

Gradation Test Results

Sampled Dust Content Percent Finer by Weight

Mo. (mg/cu £4) 17506 Tas0u | 74 m | S8 a1k 36a |18 p ] 14.5
1 6,28

2 10.4

> 1 15,3 4

4 19.7

s | 28,5 99,9] 94,0} 14,6/21,5] 8,31 5.3 3.3
S 1 2.0 100,04 93,11 18,4/ 15,64 10,91 7,5 § 4.4
7 ] 23.8

8 12.8

9 10.6 - |
o | 10.8 lio0.0) 99.8| 23.6024,3] a5.4J20.2 ) 7.0 ]
11 15.4

12 8.41

13 5,23

14 3,36

15 3.63

16 3.59

17 | 5,07 99.8] 96,5| 35.9] 33,4] 27,0}21,0

18 4,09

19 9.Q06

20 .03

21 | 12,6

22 | 24,2 100,01 97,4} 27,20 26,2 21,5/15.5] 9.8
23 25,2

24 26.4
25 2.4 100,01 90.4) 12.6] 10,3 6.2] 3.8 2,3

* No Sample Submitted
*+ Sampla Tod Small For Gradation
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Run No.

B=-5
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Gradation Test Results

PALARSIHCRTS. ~ HIRR

Sampley Dust Content Percent Finer by Weight
No. | (mg/cu £) 17500 T250 4 ] 74 m | S8 m] 36m |18 a J14.5 4
1 7.85
2 12,9
3 9.85
4 8.17
5 16.5 100.0 | 92,6} 12.9¢ 1 8.9 i1 5.2 3.1
6 13.5 00.0 | 89,2} 12,9 -ifib 5,3 13,3 ! 1.7
7 11,2
8 1,86
9 4,69
10 y 3,84 00,0} 77,9! 7,71 4.6 1.7211.0 1 0.7
11 6.40
12 2,64
13 3,41
14 2,61
15 2,72
16 1,83
17 3,06 100,0185,8 18,9115, 7.2 13,7 {19
18 1,15
19 2,95
20 -
21 4,00
22 3.15 100,0 187,9 |32,7) 27,8{19,5 p1,8 9.0
23 3,83
24 8.58
25 9,73 00,0 | 43,4 ] 8.1) 4,3 1.8 1.3 | 0,7

* No Sample Submitted
4* Sample Too Small For Gradation

30

S




R i b T T T N P P e - wear

Gradation Test Regtlts

FENEN

aun No, B=6
Sample} Dust Content Fercent Finer by Weight
Ho, (mg/cu £t} 1"so0 w250 | 74 x T 58w ] 36m J1P 0 1450
1 12,2
2 21.8
3 21,5
4 18,9
5 40.6 100,0} 94,6} 10,3} 8,0} 5,0§2,7 | 1.6
6 33.9 00.0190.0) 11. 6] 9.9] 7.3}14.9 } 3.0
7 35.9
8 22,9
9 20.4
10 16.3 93,9 | 85.4{ 9.6] 7.9] 4.8)12.6 | 1,5 |
11 26,7
12 8,26
13 4,74
14 2,13
15 4.44
16 4,17
17 6.14 00,0 (90,0} 26,6{24,0 | 14,2 [ 6,3 | 2,6 |
18 3,08
18 8,90
20 -
21 10.1
22 12.4 100.0 } 90.3 | 30,827,6 20L1_+3A3 7.4
23 6,22
24 29,4
s | 33,0  poo.0lse.2l sl s2l sol3e !l 21

* No Sample Submitted
#* Sample Toc Small For Gradation
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Run ¥e, B=7

Gradation Test Results

Sapple

p Dust Content

Percent Finer Ly Weight

No. | Img/cu ft) 1™voo w250 [ 7am | S8 ] 36 m [ 28 8 Yid.5m
1 29.5

2 27.3

3 23.7

4 23.5

s | 36,8 100,0] 94,9] 14,6121 8,0} 4,91 2.7 |
¢ | 1.6 100,01} 93,21 17,8/315,0] 10,7 7.1 | 4.3
? 38,7

s 15.1

9 13,5

10 11,5 100.0) 89,3} 16.4{15,1} 11,0} 6.8 4,0 ]
11 18.6

12 6,6

13 4,29

14 3,62

15 4,22

16 4,14

17 6,97 100,0f 91.6! 35,.,2/33,4] 29,0)21.3 |12.6
10l 3,70

1% T34

20 0,95

2 7.24

2 | 11,8 | 93,7] 42.2]37.31 29.7119.8 111.2
23 16,9

24 | 26,5

25 27.5 ]100.0) 91,3] 14.7]12,7| 8.5]) 5.0 | 3,1

* NO Sample Subsitted
** Ssmple Too Small For Gradaticn
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Run No.

St oy v

b-8

Gradation Test Regults

Sampleh Dust Content Pe st Finer by Weight
Ho. | (mg/cu ) 17550 250 m | 740 | S8 ] 36 |18 a J14.5
! 2.33
D257
3 7.50
4 8.69
s { 12,2 |j00,0; 97,9] 47.8{44,1} 36,0] 24.2] 15.2]
6 12,3 1100.04 99,6} 59,8}57,5] 45,4 41,3} 22,8
7 10,6
8 7.03
9 3.89
10 5,55 100,0f 97.9] 66.,4163,7| 51.9] 35.9) 25.9
11 8.52
12 5,78
13 5,43
14 5,06
15 11.2
16 8.25
17 14,2 0.01 97.8f 55,6152,21 40,11 28.0! 17.6
18 7.69
19 14,3
20 -- N
21 1.96
22 4,03 |100.0f 95.7} s51,1044,1) 23.3] 7.8] 4.0
23 4,56
24 9_‘_35
25 4,82 100,01 99,4! 50,4142,51 24,2 11,0 5.8

* Ho Sample Submitted
44 Sample Too Small For Gradation
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Gradaticn Test Pesul:s

Run Wo. B=S
Sampley Dust Conternt Percent finer by MWeighe
No. } (mg/cu ) 175505 T 2500 | 74 | 53 £) 36m 155 1145 o
1 .26 1
2 1,11
3 .65
¢ 1.05
5 2.64 100,0f 91.3}35.3 (32.4] 28.71 15,51 8,5
6 1.62 100,04 96,1162,8 158,71} 45,7 : 23,71318.3 |
? $31
8 1.10
9 .19
10 1.19 97.5}4 92,4]56.6 |51.1; 34.1}] 18.6410.2
il 1,13
12 84
13 4.80
14 1,14
15 3.71
16 1.05
17 2.94  |100.0] 89.5}48.2 {44.2] 33.6] 20.2/12.1
18 24
15 2.83
20 .03
21 5]
22 4.97 100.,0]100.0187.,3 §86.0] 73.8} 50,7{29.2
23 1.39
24 3,10
25 1.55 100.0} 96.0]140.9 }31.2} 19.87 11.3] €.6
* No Sample Submitted

4+ Sample Too Small For Gradation
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o= No. 3-10

Lradatice Test

Pozwics

HER Yy

Samplel Dost Contest Percent Fizer 1ghe
Ro. § Img/c 2 (T Soy pl2sop | ap | 53] e J1t s JM45
! .17 hdd
2 60 e
3 i.37 100,01 97,5; 70,8}59,5§ 39,91 21,6} 1¢c.4
4 423 s
5 2.03 160,01 95.€6} 20.6}15.2 8.0 3.8y 2.3
6 1.49 100.0) 95.71 36.,2133,9} 27.5] 1e8.1] 19.0
7 .50 ®8
5 .80 1 3
9 ‘29 *
19 252 L 2
11 61 Ll
12 255 i
13 .85 e
14 Lol7 * %
15 <75 il
1€ w54 *h
17 .80 e
18 .19 ol
19 . 80 *x
20 .C6 *-
2l .31 e .
22 .34 *
23 .25 *
24 .85 i
25 .48 *®
* No Sample Subwitted

*+ Sampla Toc Small For Gradation
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Pan wo. B=1l

Gradaticn Test Resclts

s-qnoftmat:umzent

Percent Finer Yy Weight

»o., {mg/cu £t) (“So0 mi1250. | 74m | S2ol 3sm |18 Jl4.5m
1 .17

21 2,26

3 252

! 233

S| 4,65 Doo.o|9s.4f18,9%14.1§ 8,2 3,5{ 2.3
s 1 3,32 99.1] 91,6 28,0123,5] 13,21 6,21 2,0
7 10

$ | 1,84

) 280

10 1.80 hgn.g 95,2 I 29.1)24,3 110,01 4,3;{ 2,8 1
11 1.22

12 52

13 71

14 o34

15 _ p95 *

16 ,56

17 %e32 00,0 § 82,6} 30,423,909 114,8! 5,71 3.0
18 «25

19 1.13

20 .03

21 .03

2 | 1 4< f00.0 198.0 | 73.567.1 {50,6 | 6.5 |11,7
23 289

24 4.63

25 J.39 00,01 93,71 16,0110,.0 4.7 2.3 1.5

* Mo Sample Subsitted
¢¢ Sample Too Smail For Gradation
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Gradation Test Results

Sasplep Dust Content Percent Finer by Weight

to. (mg/cu £} 17500 nl2sop | 74 | S8 ml 36 m [ 184 [idSm
'] .35

2 1 1,05

3 1.52

4 2,27

s | 2.59 100.0{ 98.9f 52.4}46.0] 33.9) 20,3] 11,1
6 3,60 100.04{ 99,2 42,7i38,81 29,11 18,51 10,0,
7 ‘Zlg;

8 3.02

9 2,17

10 | 2,82 100,01 99,01 55,4147,8! 34,31 20,21 12.0,
11 3,20

12 1.28

13 1.56

1 1,08

15 1.83

16 1.32

17 [ 2,56  |100.0] 98.9]| 57.4{52.6] 39.3] 23.0f{ 11,5
18 | 1.40

19 | 2,68

20 27

21 1,45

22 4,97 100.0f 99.5] 83.3|79.8] 68,5 43.3] 27.9
23 2.64

24 | 4,91

25 2.77 100.0f 99,01 38.6;33.4] 26,8} 15.8} 12.1

* No Sample Submitted
44 Sample Too Small For Gracdation
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Gradation Test Results
Run No. B=13

Samplep Dust Content Percent Finer by Weight
No. {ng/cu £4) {550 5 {250 » | 74 m | S8 A ] 36m 1184 ]14.54
1 1.32
2 2,12
3 2,60
4 3.52
5 5.4 100.0 | 99.2 | 41.3 36.6} 29,8 | 15,1} 11,3 {
6 6.1 100,C § 99,0 50,9} 45.6} 37,5 | 22,7} 13,3 i
7 5,79
& 4,23
9 2.79
19 3,05 00,0 | 99,1]59,9| 58,3 45,9 [ 29,5] 17,9
11 3.31
12 2,09
13 2.31
T"““ 1.45 J
15 1,65 ;
16 2,65 3
17 4,25 00.0]97.7] 59.3| 54.9 43.4 | 31.8] 20,5
18 2.46
19 4.07
20 « 15 :
a1 | 1,98
22 7.38 100.0 | 99,9) 72,4} 68.4 57.1{ 37.6] 24.3
23 4,57 .
24 5.30 ‘
25 3.42 100,01 97.81 35,7} 28,18 19,5} 11,1 7.7
* No Sample Submitted
*#* Zample Too 3mall For Gradation
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Gradation Test Resilts
Run No. B=14

N
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Samplep Dust Content Percent Finer by Weight
Ho. | (ma/cu £t) 1750 T2s0m | 74m | S8 a1 ] 364 18 m ]14.5
1 1,19
2] 1.68
3 1 .1.70
4 2,18
5 2.85 100,0] 98,0, 17.8111,4 25 2 3.3 3
6 2.50 100,0}) 97.6] 22.0[{15.8 <1 . 3.3
7 3.59
2,97
9 2,97
10 1.45 100,06} 96,0} 18.5}14.0 9.5 5.7 3.9
11 1 1,40
12 0,73
13 1,28
4 £ 82
15 1,08
16 .72
17 l.69 100,.0f 96,7 32,3} 25.4] 17.0 9,0{ 6.2
18 .96
19 1.78
20 .09
21 0.31
22 .31 **
23 1,64 100,07 96,5 28,11 25,2 22,9{ 11.8] 7.8
24 2.47
25 1.84 100,01 96,87 14.9] 12.7] 1l.5 5.9 4.6

* Ho Sample Submitted
4% Sample Too Small For Gradatjon
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Run No. B=16

B v s

Gradation Test Results

Samplep Dust Content Percent Finer by Weight
No, | (mg/cue ft) |"500 nl250 4 [ 74 m | S8a] 36 a4 |18 m Jl4.54
1 1.67
i 3.21
3 5.06
] 6,69
5 112.9 100,01 97.3 21.0118.80 15,31 R.21 5
6 8.08 100,04 97,0} 29,728,331} 23,3 17.9 8,5
7] 7.2
i 2271
9 3.53
10 3.29 100,01 96,2] 32,9130,9) 27,2} 16,6% 10,4
11 4.42
12 3,23
13 2,22
] 3.4
15 2.26
16 1,56
17 2,80 100,0f 96,0} 18,0)14,2} 10,8 6.4 3,3
18 3.05
19 1.22
20 -
21 8,52
22 | 299 100.0} 28.8) 34,3/33,3] 31,6/ 19,1] 10,2}
23 16,0
24 15,6
25 3.21 100,01 93,54 10,41 7.7 7ol 4,0 2.5

* No Sample Submitted
*+* Sampie Ton Small For Gradstion
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Grzdation Test Regults

Rup No, B=17

Sampley Dust Content Percent Finer by Weight

No. (mg/cu £8) 500 n] 250 ;2 | 74 | 58 A& 36#_.!;_?3;: 14,5 p
1 3.04

21 4,98

3 7.15 -

4 9.6

5 115.8 200,01 97.2] 24.5{21,21 14,9] 8,5 5,6
¢ l10.5 100,01} 96,8 35.6/32.11 27,21 15.4] 10,0}
7 110,8

8 7,4

9 5.55

10 7.0 99,8] 92,3] 33.3J31.3; 29,5} 16,9} i2,9
1 7.6

12 4.07

13 4.09

14 2,81

15 1 3.472 :

16 3.91

17 £.55 1 95.8] 44.8/43.6! 39.8] 24,1 18.2)
18 4,6

19 9.5

20 27

21 955

22 | 12.9 100,04} 97.1| 45,9{44.31 39,0} 25.6f 16,8
23 9.4

24 | 11,8 )
25 6.85 100,0§ 92,2} 15.3]12.5) 10,7 6.3 4.5

* No Sample Submitted
** Sapple Too Small For Gradation
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Gradation Test Kesults
Run No., B~18

Sawmple} Dust Content Percent Finer by Weight
No. (mg/cu £) 17550 w250 u | 74 m | S8 m] 36w |18 4 J1ld.5m j
1 6.08
2 7.30
3| 6,82
4 6.69
> 115.4 100,0 | 96.6 § 31.3] 29.7 26,3 | 13,8 9,0
6 114.4 100.0 | 96.81] 39.,2] 36,5 28,3 | 14.8 9,7 ]
7 112,4 {
8 8,30
S 5.61
1o | 7.82 99,3194,81 42,64 40,9 37,4 )20,1} 13.2
11 6.45
12 3.90
13 | 2,36
14 2,41
15 | 6,67 ’ 1
16 | 4.76 i
17 6.86 99,6 | 95.%9| 53,2} 50,3 46,1 | 30,7] 19,0 i
18 3.79 ;}
19 | 6.84
20 0,30
21 9,32
22 2 16 100,01 97.3] 51.5{ 48.4 42,1} 26,2] 18.3
23 1 13.6
24 1 17,5
25 8.93 100,01 95,31 20,9} 18,0 12.0 6.9 4,8

‘: gznzizpégosgzriitsgr Gradation ;
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Run No. B-19

Gradation Test Resgults

Sample} Dust Content Percent Finer by Weight

to. (mg/cu ££) | 7500 nf250 p | 74 | S8as )] 36m Jiwau 14,54
1 4,16

2 7.47 ]
3 8.98

4 13.4

5 | 26.0 160.0 | 98,9 | 37.033.4 | 24,2 | 12,5] 8,2
6 | 22,9 00,0 198,71 46.7142.7 ) 33,7 119.2] 12,5
7 1.19.6

8 | 13.4

3 9,56

10 | 32,2 100,0 | 97.1 | 51.3j46.4 1 35,2 ; 17.9] 12,2
M1 12,0

12 8.05

13 4,86

14 5.7)

15 7,50

16 6210

17 § 11,4 100,01 97,11 56.4152.6 | 47.2131.4] 21.7
18 7,39

1§ 12,5

20 0.12

21 9.26

22 11.9 100,0 | 97.4] 63.,7]58.5( 47.3} 21,5} 16.3
23 | 21.7

24 29,6

25 6.84 100.0 95.6 ) 22.8{19,.71 18,6 { 11,2] 7.2

* No Samnle Submitted
** Sample 7.0 Small For Gradation
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Gradation Test Regults

Run No. B=20
Sa-picn Pust Content Parcent Finer by Weight

Mo, (mg/cu £2) {“So00 pnlas0 . | 74 . 1 58a] 36a [ 18 A [1d.5m
1 1.42

2 2.81

3 2.47

4 2,32

3 92 100,01 94,81 20,7117,21 310,81 4,0! 23
6 E.AG 100,0§) 92,8§{ 21,.5|16,4 8,9 3,6 2,81
? 4,22

s 3.98

9 1,94 .

10 4.33 102.0 92.5_5__:5,.5 32,3 23,9 10.4] 6.9
11 5.4€ _;__ 1

12 2,00 .

13 2.02 “T*-

L 9

14 | 1,93

15 2,18

16 1.59

17 2,75 100,01 90,51 36,8128,91 14,1 722} 5.3]
18 1.04

19 2,38

29 4,11

21 2,53

22 3,41 100,01 61,9152.31 35,0 14.51 7.
23 3.36

24 8.21

25 6,70 100.,01] 90.6) 24,2115.901 11,7 7.0 5.3

* No Sample Submitted
% 3ample Too Small For Gradation
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Gradation Test Results
Run No. J=21

OV RC PRI SO PIPT OO O SV UD VISR

4 e e e A A i s 0T Attt e

8 Eo sa o

Samplep hust Content Percent finer by Weight

tio. (mg/cu £8) 17500 n[ 250 m | 74m | 5Ba] 364 |18
1 3.20

2 5.74

3 6.96

4 7.18

5 18,0 100,01 96,4} 19,57115.0] 6.2 3.5
6 14.4 100.0{ 97.2f 29,9{24.,2 1} 16,9 | 10,3
7 12,3

8 6,65

9 3.11

10 5.52 98,91 94,6 47,0143,7] 33,24 24,0
11 7.30

12 4,71

13 9.74

14 4,40

15 5.70

16 5,30

17 10.3 10,0 91.8{ 21.8/18.,8| 13.7 7.1
18 4,45

19 1U.5

20 11,0

21 6.53
22 6.28 {100.0| 98,6 42.1{37.0| 22,4] 10,9
23 7.83
24 12,2
25 2.98 [1C0.0} 90.8] 19.4]10,4 6.8 4,0

* No Szmple Submitted
** Sample Too Small For Gradation
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Gradaticn Test Results

Run No._ DB>22 ;
]
Sample} Dust Content Percert Firer by Weight
Ho. | (ma/™ £t} {"co0 T 250 | 74 m | 582 36m 1180 Jl4.5m
!l 16,3
2 4,55
3 5.83
4 6.28
> 1 18,1 100,04 95,5}§ 21,8115.9) 3.1} 4.61 2.3
6 | 15 o 99.8 | 96.6] 31.5/22.6{ 14.3| 8.3] 6.3 ]
71 12,8 ,
8 6.04 '
: 9 24,2 %
[ 50 | 4.30 1000 93.1] 51.7]39.2] 30,5 | 23.4] 16.3] >
! 7,38 :
v e 1
13 14 Q 41
e | 5,94 L 3
15 10,0 % i a
16 6.26  1100.0 93,1} 22,8{18.3} 15.5] 11,7] 6.9 ! ’
17 | 11.4 f
"8 5.58 } |
15 | 12.8 ;
20 7.44 i
21 7,30
22 7.76 100.0; 97.44 28,94z2.1 ] 10.1] a,el 2.9
22 a, .8
24, 10,8 ]
25 2.02 06,0, 88,4 5.0 2.9 1.0 0.5 .4 ’
* No Sa.ple Submitted ‘
** Sample Toe fmall For Grad *‘on
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Samg:led Lust Content Peroont Tiner by Seighy
Wo. | tmg/ce fU) {7 5po T 2500 | M a § 3241 35 . [13p ]314.54
i 2.53
? 3.35
3 4,46
4 9.62
5 9,24 100.0 98,5 14.2¢ 7.8 oD . 1,2
6 7.07 15,01 87.0f 2)1.813°,.7 2 o 3.0
7 8,75
5 4.62
> 4,21
1e 4,56 100,01 82,7] 18.6113.4 8,7 6,3 2,9
1 5.81
12 £.94
13 5.43
14 3.75
15 3.74
1l 3.01
17 4.42 160.0} 93.5| 46.1]38.9) 34.9{ 24.6} 15.7
18 1.48
19 5.30
20 2.8Y
21 9.59
22 5 cn 100,01 24,1} 25,5{16.7 9.0 5.6 3,°
23 10,31
24 11.42
25 2,83 4100.0 91.5 7.50 3,4 2.6 2,2 1,5

* No Samplie Submitted
*t Sample Toc imall ior Gradation
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** Sample Too Smal: For Gradation
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#on Koo i3=.
Sasg.iey Dust Content Percent Finer by Weight

Ho. | img/co %) {Teoa glase p | Japm | SBo) 36 [1Ap J1' S

i .78

2 .02

3 o f

4 4.23

3 2,62 100,0] 95,1% 23.9/16,6) 11,9} s5.81 4.5

6 i 10 59.61 65.6( 19.6]16.5}| 12,51 7.3f 4.8

7 4,78

5 3.45

4 3,26

10 3.23 99.5) 85.6{ 24,0|21.7] 17.9} 10,0} 6,4
11 5.33

12 2.86

13 £.98

14 0.88

15 1.60

16 1,13

17 1.18 100,04 96.4} 45,8;41,8] 37,0 12,4) 14,2
1e 0,81

19 2,54

20 1.2C

21 5.08

22 4,65 100,01 96.31 40.3(36.2} 25,0 13,3] 8,4
23 6,94

24 2,80

25 2,30 100,01 94,8] 26.0718.11 13,2 7,6 5.4

" No Sample Submitted
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Run No. B=24

Gradaticr. Test Results

Sarplep Dust Content Percent Finer by Weight

Ho. § (»9/<v fU) |"son nl2cop | 748 | S58m] 36m [18 4 lid.Sm
i 1.69

2 4,26

3 5.10

4 7.27

5 110.5 100.0) 95,8} 41.6136,61 30,51 15,41 11,
6 | 323 100.0] 93.7] 45.2142,4] 35,91} 20,4} 14.5
7 7.41

8 7.64

S 1 6.0€

10 8,40 160.0| 93,0} 42.8{40.7| 35.7{ 25.2] 17.8
11 6.45

12 4.62

13 5.94

14 1.45

15 2.90

16 3.74

17 3.53 100.0{ 96.8}] 46,0;41.1! 32.6: 18,0} 12,4
18 4,40

19 6,88

20 4,73

21 5,51

22 7.87 100.01 96.4] 53.9{51.0{ 40.9| 22,.3] 14.2
23 14,2

24 16.6 100.041 95.91 46.0}43.1| 34.9{ 23.3] 14.8
25 0.39 I

No Sample Submitted
Sample Too Small For Gradatior
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Run No. B=25

i g —————L DT DI IS, $IT R AT EITE R Y

Gradatien Test Results

Samplep hust Cortent Percent Finer by Weight
Ue. | (my/cu £4) § 50y ml2s0m | 74 | SBa) 364 J1tw J2E.54
1 1.28
2 2,84
3 2,08
4 2.44
5 2,91 100.041 97.9} 61.5)57.1} 49,21 32.2 2.
6 3.57 160,04 99,1} 70.2]€5.1} 58.4] 29.31 21.
7 6.91
8 3.66
3 2,69
10 3.46 100.0} $8.2| 78.,0}72,9] 66.9} 46.6} 33.1
11 2.50
12 1,16
13 0.62
4 0.28
15 0,78
16 1.08 .
| ) 5.36 100.0] 98.3| 88.1186.7] 79.6| 57.8] 40.7
18 0.80
19 1.01
20 0.60
21 1.68
22 1.45 100.0] 98.0] 71.5]64.2] 50.0f 26.7] 17.6
23 2.52
24 3.46
25 1.58 100,01 £4,9 2.41 6,3 5.9 3.5 2.6

* No Sample Submitted
*+ Sample Too Tmall For Gradation
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Gradation Test Results

Run No. o=2&
Samplef Dust Content Percerit Finer by Weight
flo, (my/cv ) {Tso0 p[250pm | 74 m ssul 36 1R [14.5 .
1 2.54
2 1,39
3 2.41
4 1.63
5 3.52 100.0 { 94,1 5¢€,9146,2 1 40,7 126.31 20.0
6 3.4¢ 6.0} 94,7 58.4|55.5]45,8 ] 25,5{ 16.¢9
7 4,41
8 3.285
9 1.39
|10 3.20 100.0 | 99,1 69,9166,3 152,9133.11 19.4
11 3.43
12 2,00
13 V.62 ]
14 0.11 | o |
15 1.37 ]
16 1.50
7 ] .39 000.0 197,9179.1159,.6 {54,9 |25,2] 9.5
18 0.93 100.0 ] 58.1 ] 90.6187,1 163,4 [34,1] 17.2
19 1.76
20 1.13
21 0,40
22 0.37
—'23 0.83 B
24 J.1lvu ] _
25 | 2.0¢ vu.0 '26.4 " 36.211a.6 '10,.2 1 a5 2 a

* No Sample Submitted
** Sample Too Small lor Gradation
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Run No. bB=30

Gradation Test KResults

Samplef Dust Content Percent Finer by Weight
tio. (mg/cu £t} {7500 w250 ] 72 | S8l 36m [ 18 n [14.5 &
1 1.48
2 1.44
3 1.33
4 1.71
3 3.48 100,0f 97,31 48,2}45.1] 37.71 18 13
6 PT 100.0f 98,9} 61.0/57.8} 49.6] 29.8] 15.7
1 2.87
§ 4,42
9 1.05
10 2.26 100.0| 98.7| 42.7{36.7| 27.5| 13,0] 9.2
11 2.09
12 2,32
13 1,13
14 0.51
15 3.09
16 | 2.23
17 4.16 1¢0.0) 97.9] 45.1/38.0] 29,2} i5.0f 7,7}
18 1.73
19 3.33 100,04 95.5} 35.5{36.7] 25.0{ 10.1| 7.4
20 0.56
21 0.53
22 6,99
| ) 042
24 0.36
25 | 1,54 160,01 96,2"! 34,7126.21 20,41 10.7] 7.4

* No Sample Submitted
**+ Sample Toc Small For Gradation
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Run No. B-31

Gradation Test Results

Samplief Dust Content Percent Finer by Weight

No. (mg/cu £t} | T500 nf250 a0 | 74 m S8 ] 36m 218 4 J14.5

1 0,63

2 0,85

2 1.10

4 2.12

5 1,48 1100.0]93.6f 51.0{ 47.4 35.2 | 18,4] 12,6]
6 2.46 L 98,7 (94,81 57,1} 53,4 4 24,31 14.2)
? 1.62_

8 1.31

9 1.02 ~
10 1.68 98,2 1 76,81 55,4 _M_Jﬂ‘l_rn-l—lu..-
11 9.99

1z 0.29

13 0.56

14 0.36

15 1,93 100.0 § 90,3} 50,0} 47.7% 41,7} 21,2{ 15,3
16 0.67

17 1.16 97.4]1 82,0] 41,0} 36.0 26,8} 13,1{ 11.2
8 0.27

19 0,98

20 0,59

21 0.22

22 0,96

23 1.05

24 1.79 100,098,341 49,1} 45.4 36,2 | 16,7} 10,2

{25 0.41 * % l

* Mo Sampie Submitted
¢+ Sample Too Small For Gradation
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APPENDIX IIIX
SUMMARY CF RESULTS - LARGE-SCALE TESTS

Gradation Test Regults

fun No. 1-¥=1-12,000
Samplep Dust Content Percent Finer by Weight

No. {mg/cu £4) 1500 250 m | 74p | S8m] 36m 180 J14.54
1 5.2
2 11.6 )
3 17,2

p) 4 8.5
5 20.4 98.4 ] 93.8] 40.6) 29, 12,3 6,0 3.7
6 18.9 97.1193.,4} 51,4] 48,0 37,']3;,_5_ 28.11
7 19.4
8 16,2
9 12,5 ;
10 19.8 99,9 97.21 51.1;7 40. 13, 7.5 4.7 1
11 16.5 :
12 9.2
13 12.5
14 14.9
15 10,5 :
16 7.1 %
17 18,1 100,0 | $7,2 48,8] 41,2 18,9 11, 4.8
18 9.4 3
19 23.5 ;
20 2.0

L2t | 12.0

22 17.5 100,0 | 99.8] 68.4] 55. 22,9 11,6 4,8
23 25.8
24 34.1 100,0 | 96.7 | 43.6) 31.4 19.4{ 13.3]| 10,2
25 - * %

* No Sample Submitted
*¢ Sample Too Small For Gradation
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Gradation Test Regults

Run No, 1=¥=2~12,000
Sam;. iz Dust Content Percent Finer by Weight

to. (mg/cu ) 17500 n] 250 4 ] 74 m | S8Ba] 36a 184 Jid.5a
1 0.8

24 1.93

3] 2.77

4 4,21

5 3.55 100,014 90,9) 33,0}22,8) 7,71 6,5} 4,3]
6 3.72 100,0§ 95.0} 57.5[51.3j 16.2 | 11,4} 5,9
7 2,66

8 1,95

2 2,25

10 3.17 100,04¢ 98,1} 50,9y34,.1} 11,2 9.7 8.1
11 2,94

12 1.77

13 5.62

14 3.02

15 4,52

16 1,93

17 5.00 100,0! 89,91 24,6]22,9 5.6 4,8 4234
18 1,37

19 3.27

20 1,46

21 0,9

22 2,21 100,0] 98,7] 33,4} 15.4 5.5 4.0 2,9
23 118

24 4,69

25 4.17 100,01 99.3] 52.2]37.7| 16.3 9.6 6.9

* No Sample Submitted
4+ Sample Too Small For Gradation




Gradation Test Results
Run Mo, 1=¥=3+12,000
Sample} Dust Content Percent Finer by Weight
No. | (ma/cu tb) "o w250 . | 74m | S8 a) 36a [ 184 Jid5a
1 6.2
12,2
3 14,0
4 24,2
5 18.6 100.0} 99.4} 52.2{43,2{ 26,3} 18.,0{ 11,2 {
§ 14,9 100,0) 99.8{ 60.1f49.4) 25,7 14.8 9,7
7 16.9
8 10.5 i
2] 67 i
10 14,2 100.0} 99.8} 53,8 48,5] 27.4| 16.6| 11.9 i
11 14,7 2
12 7,3 ,
13 10.5 é
L 5.7 3
15 14,5 §
1 | 154 N
17 29.4 29,91 40,10 36,31 17,64 10.31 6.4}
19 | 14,7 '
19 31.0
20 14,4
21 2al
22 1.7 100,06f 98.2] 26.3% 20,3 8,7 5.7 5,2
23 7.8
24 15.9
25 13,4 100.0f 99,8} 47.84 37.0f 16.7 5.6 6.2

* No Sample Submitted
4+ Sample Too Small For Gradation
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Gradation Test Regults
Run No., l1=¥=¢=12,000

St w7, ST ey

Samplel Dust Content Percent Finer bv Weight
to. (mg/cu £4) 17500 w250 m | 74 | 580} 36 |18 J14.54
1 0.3
2 1,7
3 1.8
4 3.2
5 3.9 100,0 [ 99.2! 40.7/22,3] 12,5! 5.4] 3.7
§ 2.5 00,01 98,71 51,3/42.8] 16,4} 6,41 3.1
T 2.2
2.2
l.1 —
10 3,9 100,01 99.2] 59,.,9}{42,.,6| 18,8 8.1} S,.2
11 3,2
12 1,7
13 4.0
14 2,5
15 3.8
16 1.3
17 4.2 99,3{ 97,9{ 46.8;38,8} 19,7} 7.4 4.7
18 2.4
19 2,8
20 2,1
21 2,6 100,0} 98.,8) 84.,0{68.,6) 43,9} 24.4] 17.9
22 0,4 'z
23 1,1
24 3.5
25 3.6 100,01 99,31 51.2128,.2 9.7 6.5 4.6
> No Sample Submitted
i #* Sample Too Small For Gradation
E
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‘Gradation Test Results
Run-No, 1~¥=4A=12,000

].Samplel Dust Content .~ .

[ ST )

B ety K

" .Percent Finer. by.-Weight'

Ho, | (mg/eu £4) 150075 T250

pLI

K TS- T R |

e

10,2

» N Lo

6.3 | I

\- 9:4

8.2 [100.0} 99.6

12,81

12,8]

1. 99.41.98.8.

tTelolafjeafun]lalw
(%,
L ]
'S

16.0

1o | 60 jreose]ens] 2306

9.9]

15,5

9.3

86,41 71,5
!

21 | 5, 2 :102.0] 98,6

25.7

14.5

-
24 ¢ [

TN £3 li00.01 98.6

faZ e L B

60.8] 44.9

7.7

6,0

* No §., % Submitted
b+ Sample 2.0 Small For Gradation
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Gradation Tzét Results E .35
Run ﬂq._;fYr.‘,S_-QJQOO g A
_\Sample;'éﬁét'Cp;tent . ) }éeice;t ?iﬁéfAb:'wéiéht\ - ¥' f)
No. | Amg/cu £4) | "5h0 7 [250 m | 74 m | 584 ] 36 J 18 u ] 14.5 . ? 1
17,2 , o N - _ '
3 14.6 | -
’ 4 19,8 : , P
5 | 13.1 | 99.8| 99.6] 70.957,5] 25,9} 14,61 9,9 1.}
64 18,3 J100,0} 99.8) 85,3175.1) 53.7 | 29.8] 18,2 S
7 26.5 S : 1 , . ,
g [ 21.7 | ' - FRY
o | 26,0, | - i S
10 | 20.4 ) 99,9} 99.8] 76.9|67.9] 41,3] 29,7] 12,5 ;
11§ 13,7 . ;
12 8.2 |
13 7.1 '
14 3,5
15 747
16 | 10,8
17 | 17,4 |100.0] 99.8| 86.4]69.5] 49.4] 26.5] 17.1
18 11,8
1 | 19.3
20 | 9,5
21 | 11.1 :
22 4,9  ]100,0] 99,4} 63,5/52,5{ 28,1] 13,9] 9,0 o
23 | 36.7
24 46,0
25 | 21.6  |100.0] 99,7] 70.0] 56.1] 29.8] 13.8] 8.8

* No Sample Submitted
** Sample Too Small For Gradation
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: Gradalion Test Resnlts
Y Run No, l=Ye6=12,000
o ‘

Samplep Dust Content "~ "~ ‘Parcent Finer by Weight .
_ Mo, | (mg/cu ££) | 5007 250 & L 744 | S8 M| 364 1R At J14.5a ]

1 4.5

A 1

wlolale]uloalw]mnir-

e

e gy T Sy AR A Gt X

4.3 - L S A N -

: 9.3 ’ 1;105—.'0 ‘-95\.;'“51.3:_37;5 2l.0} 9.5}
7.6. 100,01 99,21 53,7/45,1 1 23,4 10,5! 5.0

4,7 _ -

P

L 5.3 .| ,

‘ Lt |30.2  1100.0].99.7] 61,7[52.2.| 28,07 11.1| 7.2}

i 12 1 4,1
! 3] 4.
14 216
1 | 7,0

i IS ui‘ A ~
2| 4.7 ,H_Q_Q_,_Q_ 98.8] 50,0141.7.1 25,21 13,6} 8.2
vy l.s ‘ ‘ g

i

¢

2

NI T

19 6,3
20 I8
a1 4.0 99,31 95,7 45.3136.,5{ 21,9 10.7] 6.
22l 3.2 4™
23 1,6

LI U5 PO SR
25 | 7.3 100,01 99.6 | 45.2{29.8 | 17.5]| 9.,7] 6.1 i

* No Sample Submitted
** Sample Too Small For Gradatics
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_Gradation Test Results
Run No, 1=¥=7=12,000

. o,

Sample

{mg/cu

4 Dust Content

.. . . ‘Percent Firner ‘by-Weight _ _ _.

£t)

(593

3.5

500 41 ] 250 i

74 M8

58 A

3601 -

LT

X

w8

e ";

pyS g

8.0

~ P

10. 4

99,7

'.97 ;1“ -

W
“\
o

43,1,

8,5

Ra

[ X
[N X
o

42,1

e "

4.4

10

100,0

99,6

57.0

47.3

11

12

233

14

15

1s

17

100,0

996

66,9

53,6

18

19

5.1

20

3.2

21

1.4

100,0

97,8

46,7

37.2

14.9

6'0

4.1

22

0.8

.2

23

0.4

24

7.1

25

4.2

100,0

99,3

29.7

20,0

7.2

3.9

3.2

* No Sample Submitted
** Sample Too Small For Gradation
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_— l-Y-B-lZ,OOgmdation Test Results
Sample} Dust Contont Fatcont Finer by Weiéhf
No. {mg/cu It) {“5o0  f 250 u | 74 gy ssal36x Tivny 14,5
11 .6 i
2 3,6
3 4,9 i
4 | 6.7
5 | 16,0 99,81 97,61 51.5/42,9) 24,57 12,5| 9,
5 12.2 100,01 29,0 64.8;54,2{ 42.8] 25.7| 18,3
7 16,5
8 9.3 i
9 8.4
1w | 12.1 95,8 97.9 60.9|52,0] 34,2 17.2] 15,3
11 10.6
i2 6.0
13 8,0
14 4,7
15 |, 6.6
1 |0 7.1
17 | 14.5 100.0 98.1} 57.6/46.7] 34.5] 20,9} 15.3
18 8.2
19 16.7
20 8.4
21 8.1 100.0] 99.3| 69,3162,1¢ 46.1] 25,0} 21.3
22 1.2 LA
23 0.03
24 18,6
25 4.7 99,3 98,01 38.4}25.2! 10.8 6.5 3.5

* No Sample Submitted
*+ Sample Too Smull For Gradation
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Run W

). 1=Y¥=9=1

g R L T

Gradation

2,000

Test Results

Samplel Dust Jontent Percent tinsr by Welsht
to. | Mmascu i) 17550 nlasou | 74 e | 58a] 384 (ifp Jld4.5.
1 B.f
2 5.9
3 3.7
4 6.5
5 11.0 100,0; 97,0 65.3]60.0 ; 43,9 | 32,6 8.9
6 8.6 100.0 ] 98.9] 79.5]70,0} 54,1 | 25,6} 21,2
7 7.4
i 8.6
4 74
10 9.9 100.0 7 99,7) 83,6]71,11 45,1 129.8] 21.4]
i1 9.4 L
i 5.3
13 5.4
14 2.6 _
15 9.9 L N
-
16 6.6
17 8,7 100,04 97.4} 73,6]65.4 |1 41,1 ] 25,51 15.2
18 2.8
|19 4.4
20 4,3
21 5.8
22 L.7 100.0 1 98,2 | 54,3({40.1 {23,6 | 10.6 8.7
23 i.Y
24 22,0
L:Ss 9.3 100,0 § 98,4 42.7132.9 | 17.0 8.8 6.9

* No sample Submitied
4* Sample 'vo Small For Gradatio=
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Run No.

Gradation Test Regults

1-¥=10-12,000

Sample oJugt lontent Petcent Finer by Weigit D
o, | (mg/co £8) 17500 wTos0 m | 744 | S8 0] 36m [ 180 ld.5m
1 1.9
2 2.5
3 2,0
4 2.1
5 2.7 99.21 97.,5171.4 |60.8] 48,2 24,6] 1l%5.6
6 3.3 99,11 97,2180.2 }175,.8] 54,9 32.6} 21,2
7 4.8
8 3.¢
’ 3.3
10 3.9 99,2| 98.4/85.8 75,5} 45,91 26,9 17,7
u ial
12 <.8
13 3.3
14 4.8
15 4,8
16 2.6
A 100,0] 99,4/78,3 169,4] 49,7 21,3] 13,8!
18 1.8
19 2.3
20 1.4AN"
21 4.3
22 1,7 100.0f 96.4|58.2 | 51.9| 31.8} 13,7 9.0
23 0.4
24 9,2
25 3.0 98,9| 97.8/57.8 | 42.5| 21,9] 12.1] 8.0

.’ No Sample Submitted
4 Sample Toc Small For Gradation
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