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Appendix E). For unpaved rma; having been treated with chemical dust suppressants (such as
pero) resins, asphal jons. etc.), the ahove goal may not be practical in well-Gefined study
areas because a very large area would need to be swept, ln gcacnl a minimum of 400 grams (p)
(1 1b) is required for silt and molsture analysis. Addid hould be uaken from heavily
conuralled unpaved surfaces, until the minimum sarople mass has been achleved.

D.2 Samples From Paved Roads
Objective

The overall objective Iin a paved road sampling program Is to inventory the mass of pasticulate
emissions fcom the rosds. This ik typically done by

1. Collecling “representatve” samples of the loose surface material from the road,
2. Anslyzing the sample (0 deicrmine the dit fraction, and,
3. Combining the results with traffic data in a predictve cmission factor model

The remarks above ahout definition of the study area and the appropriate level of resclution for
sampling unpaved roads are equally applicable 0 paved roads. Before a field pling program, it is
necessary first 1o define the study ares of intefest and then 1o determine the number of paved rosd
samples that can he collected and analyzed. For example. in 2 well-defined sudy area (e. g.. an
indu.nrhl pllnl). it Is advantageous w coll ple for cach mujor paved road, because

<an be ful In developing eosl -effectlve emission rnducuon plans. snmlnrly. In
:eoznvhiellly l-r;emdymumayhemmmmmm bral p pe dve of rosd
types within the wrea by aggregating several

Compared 10 unpaved road sampling. planning for a paved road sample collection exercise
pecessarily juvolves greater consideration as 10 types of equlpment 10 be ued. Speduwly. provisions
must be made 10 accommodate the characteristics of the e ple, paved
road samples are coflected by cleaning the surface with a vacuum cleaner with urad Q. ¢., weighed
before use) filter bags. Upright “stick broom® vaamms use relatively small, lightweight filter bags.
while bags for industrial-type vacuums are bulky and heavy. Becauss the masy collected Is ususlly
several Umes grester than the hag tare welght, uprights are thus well suited for collecaing samples from
lightly loaded road surfaces. On the other hand, on heavily loaded roads, the larger Industrial-type
vacuum hagst are easier to use and can be more mdny used 10 aggregale increments]l aumples from all
road surfaces. These features are d d further b

Procedure

For a network of many relatively short rosds contained in a well-defined study area (as would be
the cass a1 an industrial plant), it Is recommended that one collect a sample for each 0.8 km (0.5 mi)
|ength or portion thereof for cach major road segment. For a 1 km long (0.6 mi) segment, then, two
are r As L d, the term “road segment™ refers to the length of road
between Intersections with other paved or unpaved roads (the nodes of the petwork).

793 Appendix D D-3
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For longer roads in spailally heterogencous study areas, it |s recommended that one collect a
sample for each 4.8 km (3 ml) of samplcd road length. Create a composiis sample from & misimum
of three incremental samples. Collect the first | at a random location within the first 0.8 km
(0.5 ml), with additional Increments taken from each remainlog 0.8 km (0.5 mi) of the road, up w0 8
maximunh length of 4.8 km (3 mi.) For a road less than 2.4 km (1.5 ml) long, an acceptable method
for selecung sites for the increments is based on drawing Gwee andora sumbers (21, x2, 1)) between
zer0 and the leagth (See Figwe D-3). Rand bers may be obtalned from tsbul in
siansucal refercace books, or scientific calculators may be used to penerate preudorandom numbers.

The following sieps describe the colleclion method for samples (Increments).

1. Ensure that the gits affers an unobsuucied view of taffic and that sampling personnel are
visible to drivers. If the road Is heavily traveled, use one crew member to “spot™ and roule traffic
safely wound another person collecing the surface sample (Increment).

2. Using suing or other sultable markers, mask the sampling portion across the road.
(WARNING: Do not mark the collection area with a chalk line or in any other maihod likaty 1o
tniroduce fine material into the sample,) The widhs may be varied between 0.3 m () R) for visibly
dirty roads and 3 m (10 fO) for clean roads. When an industrial-type is used o ple lighuy
loaded roads. a width greater than 3 m (10 ft) may be necessary 1o meet ple specificat)

Increments are belng combined.

3. Iflarge, 100se material ja po on the surf; It should be collected with a whisk broam
and dustpan. NOTE: Collect matariol only from the portion of the road over which the wheels and
corviages routinely iravel (i, ¢., 0ot from berms or any "mounds” along the road ceptarlineg). On rosds
with palnted side markings, collect matesial “from white Une 10 whits Bins” (but avold cesterling -
mounds). Siore the swept.muiesial in a clean, labeled conmaloer of sultsble size, such as a metal, of
plasdc 19 L (5 gul) bucket, with s sealable polycthylens Uner. Increments for the same sample may
be mixed within the comainer.

4, Vacuum the collection ares using s portsble vacuum cleaner Stted with an empty tared
(preweighed) fler bag. NOTE: Collect material only from the portion of tha road over which the
wheels and carriages routinely iravel (3. e., not from berms or soy "mounds” along the road
centertine). On rosds with palnicd side markings, collect malerdal "fom white Use 1o white Line® (but
avoid centerline mounds). The same fiker hag may he used for different increments for one sample.
For heavily loaded roads, more than one Slter bag may be needed for a sample (increment).

5. Carefully remove the hap from the vacuun sweeper and chack for tears or leaks. If necessary,
reduce samples (using the procedure In Appendix E) from broom sweeping to & size amenable to
analysis. Seal hroom-swepe muerfal in & clean, Iabeled plastic jar for transport (alternatively, the
swept materia) may be pisced 1o the vacuum filter bag). Fold the unused parion of the filter bag,
wrap 8 rubber band around the folded bag, and store the bag for wransport.

6. Record the required Jnformation on the sample collecoa sheet (Figure D-4).

D-4 EMISSION FACTORS 793
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Sample Specifications

When broom swept samples are collected, they should be &t ieast 400 g (1 1b) for silt and moisture
analysis. V. swept ies should be af Icast 200 g (0.5 1b). Alzo, the weight of an “exposed”
filter bag should be st least 310 S times greates than when empty. Additonal increments should be
taken ungd) these sample mass goals have been anained.

D.3 Samples Prom Storage Piles
Ohjective

The overall ohjective of a storage pile sampling and analysis program is 1o {nveatory pirﬂualug
marter emissions from the storage and handling of materinls. This is done typically by

1. Collecung ™ ive® les of the fa)

2. Apalyzing lhe samples 10 determine molsture and silt contemts, and,

3. Combiniog analytical results with material throughput and metweorological information In an
emission factor model.

As initsal steps in storage plle mampling. it is necessary to decide (s) what emission mechanizms —
materia) 10ad-In to and load-out from the pile, wiod erosion of the pilct - are of inmerest and (b) how
wynnplacanhemlhﬂedlndunlyud given Ume and ints. (In g d

1! from "‘mndungunbeexpocmdrobemud:mmmm
qud gtodon) For an lodustrisl plant, it is recommended that st least one ssmple be collected for
each major type of material handled \vlmh lhe fu:m:y.

In a program to ch ri Ionddn HE (at{ v lcs should be collecied from
material racentdy loaded Inw the pile. Simllarly, rqraenmlve nmplu for load-out cmissions should
be coliected from areas that are warked by load-out equipment such as front end loaders or clamshells.
Foc most "u:uve pm:n Q. e., those with fraqucn losd-in md load-out opendonl). one sample may be

ep ive of both Joaded-1o and loaded rla):
hould be repr tve of the anuposcdto:ho\\dnd

Ia genenal, samples should consist of Increments taken from all exposed arcas of the pile (U. ¢, op.
middle, and botom). 1f the same material is sored In several piles, it 1s recommended that plles with
at lenst 259 of the amount in storage be sampled. For Jarge plles that are common In industrial
senings (e. g.. quarties, lron and nteel plans), access to some portions msay be impossible for the
person collecing the sample. In thal case, Increments should de taken po higher then It Is practica) for
a person o climb carrying a shovel and & pail.

Procedure
The following steps describe the method for collectiog samples from storage plles.

/93 Appesdix D ~ D-5
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1. Skewh plan and clevation views of the pile. lodicats if any portos is not accetsible. Use the
skeich i plan where the N increments Will be akea by dividing the perimeter Into N-1 roughly
equivalent segments,

a.  For a larga pile, collect a minitoum of 10 Increments, a3 pewr 1o mid-height of the pile as
practical.

b. For s small plie, a ple should be a winl of Sincrements, evenly distributed among
the top, middle, and hototn.

“Small” or 'lu;c piles, for practical purposes, may be defined as those piles which cag or
pectvely, be scaled by a p curyiog a shovel apd pail

2. Collect maiesia) with s stralght-point thovel or 8 small garden spade, and store the Incremeots
in & clean, labeied contaloer of suitable sfze (such as a metal or plasuc 19 L (S gal] bucket) with 2
sealable polyethyleos liner. Depeading upon the uitimate goals of the samplieg program, choose One
of the following procedurcs:

o To charscterize emisgons frow maseriol handling operations at an citive pile, take
y {ocrements from the pordons of the pile which most receatly had waterial addod and
—

remmoved. Colloct the material with & shovel to a depth of 10 to 15 centimasters (em) (4 to
6 loches {in)). Do oot deliberately avoid lurger picces of aggregain presem oo the surface,

b. To characterize handling emissions from an inactive plis, odrain locrements of the core
material from 2 1 m 3 ) depth in the plle. A sampling wbe 2 m (6 N) loog, with s
dlametar st least 10 dmes the diameier of the largest pardcls belag sampled. is .
. mcomnondedforth:uumplu. Noumlr.lorpllaeomlnluluppmlda. w o . ’
. di { darion may be impraczical.

c. If characterization of wind erosion , rather than material handling is the goal of the
sampling program, collect the [ocrements by skimming the swfacs In an upwwsds direction.
The depth of the sample should be 2.5 cm (1 in), or the diametar of the largest partcle,
whicheves is l1ess. Do st delibesuiely avold collecting larger ploces of aggregsie preseat
o0 tha susfacs.

In most lnstances, collection method ™a" thould. be selectad.

3. Record the required jnf L onﬁ- ple collection sheet (Figurs D-5), Notws the space
for devi from the rizad msthod.
Sampie Specificstions
Fornyofuumwnnplcmw\l-cudmoﬂdhonl'hnn:k'(wlb). Whea ost
oaterials are P dures 2.a or 2.b. 120 increments will normally result io a sample of &t

least 23 kg (S0 Ib). Not: tha swrage plle samples usually require splitting o s size more amensdle o
laboratory aoslysis,

D-6 EMISSION FACTORS 7/93
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SAMPLING DATA FOR UNPAVED ROADS
Date Coliected . Recorded by

Road Material (e.g., aravel, slag, dirt,
etc.):

Sits of sampling:

METHOD:
1. Sampling device: whisk broom and dusipan
2. Sampling depth: loose surface material (do not abrade road base)
3. Sample contalnar. bucket with sealable iiner
4. Gross sample specifications:
a. Uncontrolled surlaces - S kg (10 Ib) to 23 kg (50 b)
b. Controlied surfaces -- minimum of 400 g (1 Ib) is required for analysis

Refer to AP-42 Appendix D for more detafied instructions.

Indicate any deviations from the above:,

'SAMPLING DATA COLLECTED: ,

Sample Surt. Mass of
No. ) Time Location + Arsa Oepth Sample

* Indicate and give detalls i roads are controlied.

+ Use code given on plant or road map for sepment Identification. Indicale sampling
location on map.

Flgure D-2. Example data form for unpsved road samples,
D-8 EMISSION FACTORS v
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SAMPLING DATA FOR PAVED ROADS

Date Collected

Sampling location”

Recorded by
No. of Lanes

Surtace type (e.9.. asphalt, concrete, elc.]
Surface condition (e.g., good, rutied, etc.)

* Use code given on plant or road map for segment identification. Indication sampling

jocation on map.
METHOD:

1. Sampling device: portable vacuum cleaner (\whisk broom and dustpan If heevy

loading prasent)

2. Sampling depth: loose surface material (do not sample curb areas or other
untravelied portions of the road)

3. Sample contalner: tared and numbered vacuum cleaner bags (bucket with sealable
liner if heavy loading present)

4. Gross sampls specifications: Vaeuum swep! sampiles shouid be at lesst 200 g
(0.5 1b), with the exposed filter bag weight should be at lsast 3 10 § times greater
than the empty bag tare weight.

Refer 10 AP-42 Appendix D for more detalied instructions.

lnqlcau -ey daviations from the above:

SAMPLING DATA COLLECTED:

Vacuumn Bag Sampling Mass of
Sample Sufacs Dimensions Broom-Swept

No. 1o} Tare Wat (g) Nxw) Time Sampile +

+ Enter 0" ¥ no b ing i performed.
Figute D4, Example data form for paved rouds,
D-10 EMISSION FACTORS 93
T——
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SAMPLING DATA FOR STORAGE PILES
Date Collacted A Recordad by

Type ot material sampled

Snmpllng»‘ tHon®

METHOD:

1. Sampling device: pointed shovel (hollow sampiing tube if inactive pile is to be
sampled)

2. Sampliing depth;
For material handling of active piles: 10-15 cm (4-6 in)
For matarial handling of inactive plles: 1 m (3 f1)
For wind stosion sampies: 2.5 cm (% (n) or depth <! the larges? pasiicle (whichever
is loss)

3. Sample container: bucket with sealable jiner

4. Gross sample specifications:
For material handling of active or inactive piles: minimum of 8 Increments with total
sample weight of S kg (10 Ib) {10 increments totalling 23 kg (50 Ib) are
recommended]
For wlng ;;oalon samples: minimum of 8 increments with total sample weight of
5 kg (10 1) .

Refer 10 AP-42 Appendix D for mora detalled instructions.
indicate. any deviationg from the.above; . ' R

SAMPLING DATA COLLECTED:

Sample Locaton® of Device Used Maas of
Neo. Time Sample Collection s/T Depth Sample
* Use code given of plant or area map for pRe/sample identification. Indicate each phing & lon
on map. ’
““indicate whether shovel or tube. . ’
Figure D-5. Example daa form for storage piles.
193 Appendiz D " Db-11
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Appendix E
Procedures For Analyzing Surface And Bulk Material Samples

This appendix dl! ded for the analysis of samples collected from paved
and unpaved surfaces and from bulk storsge plles. (AP-42 Appendix D, "Procedures For Sampling
Surface And Bulk N Juls”, presents p d for the collection of ihese pics.) These

recommended procedures are hazed on a review of American Soclety For ‘l‘u\lng And Muahls
(ASTM) methods, such a3 C-136 (sieve analysis) or D-2216 (mol The

follow ASTM sandurds where practcal, and where not, an effort has besn mm to develop
procedures consisient with the joteat of the pertinent ASTM standards.

E.1 Sample Spliting
Objectve

The colicction procedures presenied in Appendix D can result In samples that need to be reduced
in size before 1ahoratory analysis. Samples are often unowicldy, and fie)d sphining js advisable before

usnsp L d P

The size of the Jahoratory sample is imporunt Too small & sample will not be representatl ve, and
100 much sample will be unnecessary as well s unwicldy. Ideally. one would Uke to analyze the
entire gross sample in baiches, but thas is oot practcal. While all ASTM standards acknawledge this
impracticality, they disagres oo the exacs opt slxe, as jodk d hy the range of recommended
samples, exicnding from 0.05 to 27 Kiggrams (kg) (0.1 10 60 pounds IbD.

. Splining a-sample may be Y hefore » proper analysis. The principle i sizing a laboratory
sample for silt analyxis Is 10 have ufScient coarse and floe portons both 10 be represemative of the
malarial and to allow sufficient mass on each sleve 10 assure accuraie weighing. A laboratory ssmple
of 400 v 1,600 gramos (g) Is recom ded b of the capacity of Ily avallable scales (1.8 1o
2.6 kg). A larger sample than this may produce “screen Ninding® for the 30 cenumeter (cm) (8 inch
{in)) dlamster scrasns pormally availeble for silt analysis. Screcp blinding can also occur with small

ples of Soner Finally, the sample mass should be such thst it can be spredd out In s
reasoutbly sized drylog pan 10 s depth of < 2.5¢m (1 {n).

'rwo methods we reeou:mended for sumple splinting: riffles. and coning and quartcring. Both
pr are descrided below,

Procedures

Figure E-1 shows two riffles for sample division. Riffle slot widihs should be af least three times
the si2e of the largest sggregaie In the material belng divided. The following quoie from ASTM
Sundard Method D2013-72 doscribes the use of the riffie.

193 Appendix E E-}
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SAMPLE DIVIDERS (NPPRLES)

Figure E-1. Sample riffie dividers.

COMING AND QUARTERING

S
= &

Flgure E-2. Procedure for coning and quanering.

EMISSION FACTORS

——
Replaced Pages: %

Tune 21, 1996 ' o~
- Page: 87 of 190




Volume 111
Chapter 25 —

. STATE OF MONTANA Subject; iSand Clark Co.
AIR QUALITY CONTROL Air Pollution
IMPLEMENTATION PLAN Control Program

\

Divide the gross sample by using a riffle. Riffies properly used will reduce sample
variahility but cannot eliminawe it Riffles are shown lo [Figure E-1). Puss the material
through the riffle from a feed scoop, feed bucket, or riffle pan having s lip or opening the full
length of the riffle. When using any of the shove contalners 1o feed U riffle, spread the
material evenly in the container, ralse the conminer, and hold it with s froet edge restUng on
10p of the feed chute. then slowly Ut It 50 that the mawral flows Iv 3 uaiform svcam through
the hopper stralght down over the center of the riffie into all the slots, thence In1o the riffle
pans, one-halfl of the ssmple heing colletted in & pan. Under no drcummnm shovel the
sample iaw the riffle. or drihble Inlo the riffle from a small iner. Do oot allow
the maserial 10 bulld up o or above the riffle no‘s If It doex not flow frecly duough the slots,’
shake Or vihrate \he riffie w faciliata even flow,

Coning and quartering i3 a simple procedure useful “""R all powdered materials and with sample
sizes ranging from a few grams (o several hundred pounds.”® Oversized msterial, defined as > 0.6
millimeters (mm) (3/8 in) in dizmeter, should be removed before quartering and be weighed in a

"tared” contalner (one for which i empty welght is known).

Prefensbly, perform the coning and quartering operation on a floor coversd with clean 10 mij
(mm) plastc. Take care that the material Is not contaminaied by anything on e floar or Bat any
portion Is not lost through crecks or holes. Samples likely affecied by moisture or drylag must be
handled rapidly, prefesably In s lled aufiosphere, and sealed in 3 contalner o prevent further
changes dwring transportation and stornge. .

The procedure for jog and q ring Is \Dustrated o Pigure E-2. The following procedure
should be used:

1. M the materia) and shovel it into a nest cone.
2. Fistien the cooe hy pressing the wp without further mixing.

3. Divide the flat circular plie $nio equal Quaners by cutliag or scraping out two diameters st
right angles,

4. Discard two opposie quaners.
3. Thoroughly mix the two remalniog quarners, shovel them inw s cone, and repeat the quancring
and discarding proccdures untl the sample Js reduced 10 0.4 to 1.8 kg (1 to 4 Ib).
E2 Molsture Analysis
P-veﬂ road nmplu generaliy are not 10 be ovea drled becsuse vacuum Siter bags are used to
he Afer 3 le has beea recovered by dissecton of the hag, jt is combined with

any woom mpl watarial for sllc analysis. AJl other sample 1ypss are Oven dried 10 determioe
moistwre content before sleving.

7193 Appendix E B3
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Procedure

1. Heal the oven W spproximately 110°C (230°F). Record oven lemperature, (See Figure E-3.)
2. Record the make. capacity, and smallest division of the scale,
3. Weigh the empty lab iners which will be placed in the oven to determine

their taze weighe Weigh any lldded wnnlnen with the Uds. Record the tre welghi(s). Check ero
before each weighing.

4. Weigh the luhoruo:y umpl:(s) in the eom:lner(;) For materials with high molsture coment.
assure thal any ded in the lab y sample continer, Record the combined
weight(s). Check zero , before uch weighlng.

5. Place sample in Oven and dry overnight. Mawrials composed of hydrated minerals or organic
material such as coal and cenain 50ils should be dried for only 1.3 hours.

6. Remove sample container from oven and (a) weigh L diately if unco: d, being careful of
the hot container: of (b) place a tight-fitting Ud on the contalner snd let it cool herofe weighing.
Record the combined sample and container weighy(s). Check 2ero before weighing,

t £,

7. Calculate the mcisture, as the inlal welght of the ple and the oven-dried
welght of the swnple and contslner, divided by the inital weight of the sample nlone. Record the

value,

s

8. Calculaie the sample weight 1 be ysed in the siit analysis. as tie oven-dried weight of the

le and

iner, ]

P

MOISTURE ANALYS!S

thewdghletoncmulw Record tha value.

Date: By:
Sampla Ne: Oven T (H
Material Dats In Date Owt
Time In TmeOw__________
Spit Sample Balence: ________ Drying Time
Meke
Capaehy s.mph Wolphl {after drying)
Smal division Pan+ 8
. Pan:
Tetal Samples Welght: Cry Sampl
{Excl, Contalner)
Number of Spilts: MOISTURE CONTENT:
{A) Wel Simpla WA
Spht aomph Welght (before drying) (8) Dry Sampte WA
Pan + 8 {C) Ditisrence W1,
Pan: C x 100
Wit Sample: A - % Moisture
Figure E-3. Example molsture analysis form.
E-4 EMISSION FACTORS 793

\‘-.—\

o

-

Replaced Pages:

F'Ba-trd:\

/}'Q

June ZX,V

Page: 89 of 190



Volume II1
Chapter 25

STATE O ' [
AIR QUALITY CON Air Pollution
IMPLEMENTATION PLAN Control Program

EJ3 St Analysis
Objecdve

Several open dust emlssion factors have been found to be correlsied with the silt content (< 200
mesh) of the material being disturbed. The basic procedure for sit determination §s
mechanical, dry sieving. For sources other than paved rosds, the same sample which was gven-dri
10 delermine mojsure is then hanically sieved. :

For paved road samples, the broom-swept partcles and the vacuum-swept dust are 1ndividusdly
weighed on 3 beam bal The b swept paricles are weighed i o | and the
swept dust is weighed in the bag of the vacuum, whicth was tared bef. ple collectd Afer
ighing the ple 1o cal 10tal surface dust losding oo the traveled Janes, combine the broom-
swept particles and the vacuumed dust. Such s composite sample is vsually small and may not roquire
C cprem oo prepafalion for gleving. EE
5" };1;(5 s FNPIU" o P S I(M."G—'
Procedure ’

.’_l.
ced

1. Select e approprimie 20-cm (8-in) dlameter, S—<m (2-i8) decp seve sizes. Recommended U.
$. Sundard Series sizes are /8 in, No. 4, No, 40, No. 100, No. 140, No, 200, snd 3 pan. Compansble
TYler Series sizes can also be used. The No. 20 sand the No. 200 are d y- The o can he
vasied if the recommended sicves are not svailable. or If bufldup on one pastculate sieve during
sleving indicaies that an intermediste sieve should be jnsensd, .

2. Obtald & mechanical sigviog device, such as a vibratory shaker or & Roto-Tap®™ without the
tapping function. . )

‘ 3. Clean the sicves with compressed alr and/or & soft brush. Any material lodged ln'u;e siéve
opeaings or adhering 10 G sides of the sicve should be removed, without handling the scresn roughly,
if possidble.

4. Obualo s scale (capacity of at least 1600 grams (g] or 3.5 1b) and record make, capacity,
smallest division, date of last calibravon, and accuracy. (See Figure E4.)

5. Welgh the sicves and pan 1o determine 1ars weights. Check the 2210 before every weighing.
Record the weights,

6. After esung the sicves in decreasing ordes of size, and with pan at the bottom, dump dried
laboratory swople (preferably immediately after molsture analysis) in1o the top sieve. The sample
should weigh between ~ 400 and 1600 g (~ 0.9 and 3.5 1b). This amount will vary for fiscly textured
matetials. and 100 10 300 g may be sufficient whea 90% of the sample pusses & No. 8 (2.36 mm)
sieve. Brush any Spe muerial adhering 1o the sides of the contsiner 1ato the top sieve and cover the
top sieve with 3 special lid ally purchased with the pan.

7. Place oested sieves into the mechanical sieving device and sieve for 10 minutes (min.).
Remove pan contalning minus No. 200 and weigh. Repeat the sieviog st 10-min. Jntervals undl the
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dfference berweas two fuctessive pan sample welghiogs (with the gua tare welghe suberacted) |
m:.m.mmaummrun wep - ! s

'd; Wdynn:himmhmudmdmvdn Check the tero before every
og.

9. Colisa the laboruiory saghe. nnumlummumw_mh

10. Calcultie: e perrent of mass less than the 200 mesh screen (7S micDmeers (), This is
De St conteat.
£4 Referexces

1. “Siandard Mehod Of Preganog Cou Samples For Analysis’, Awual Book O ASTH Siandards
1977. D2013-72. Americaa Sockety For Testiog And Maserials, Philadeighia, PA, 1971,

b3 :;'f[“m‘ aal, Panicle Size Analysls In Industrial Hygisns, Acsdumic Press, New York,
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