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Appendix El. For unpaved roads having heen treated with chemical dun suppressanu (such as 
penoleum resim. asphalt emulsions, Uc.). the lhove goal may not be practlcpl in welldefincd study 
areas because a very large area would need to be swept In generat. a mintmum of 400 grams <g) 
(1 Ih) is required for silt and moisture Pnalysis. Additional increments should he Iaken fmm heavily 
controlled unpaved surfaw.  until the minimum sampk mass has been achieved. 

D.2 Samples From Paved Roads 

Ohjcctivc 

The overall objective in a paved road sampling program is to inventory 
emissions from the roads. This is typically done hy 

of p d c u l e  

1. Collecting "representative" samples of the l w s c  swfacc marcrial from the road. 
2. Analyzing the sample to determine rhe silt fraction. and. 
3. Comhining rhe results with traffic dam in a predictive emission facrOr mockl. 

The rcmarks ahove ahout definition of rhe study area and the appropriate level of resolution for 
sampling unpaved roads. are equally applicable lo paved roads. Before a field sampling progrpm. it is 
necessary first lo define the study area of intc-iesr and then to dctcrmine the number of paved road 
samples that can hc collected and analyzed. For example. in a well-defined study area (e. g.. an 
industrial plant). it is  advantageous 10 collea a s e p a n u  sample for each major paved road. because 
the resolutfon can be w f u l  in developing con-effcccive emission reduction plans. similarly. in 
geographically large mrdy arcas. i t  may he more imponant 10 obtain samples nprrsrntative Of road 
types within the PM by aggregating several sample increments. 

Compard to unpaved mad sampling. planning for a paved road sample colleaion exerase 
necessarily involves greater consIdcrntJon as to rypes of equipment to be used. Spedfically. provldons 
must be made lo pccommodw the chama&dct of the vacuum clcnncr chosen. For uunp le .  paved 
road samples are col~ccW by cl-g rhe surface with a vaa&um deoncr with 'tared" 0. c.. weighed 
hcfore w) filtr;r hags. Upright "stick broom' vacuums UY relatively small. lightweight film bags. 
while hags for industrial-type vacuums are bulky and heavy. Because the mass collccred is usually 
several times greaser thu, the bag tare weight, upjghts are thus well suited for Cotlcuing samples from 
lightly loaded road surfaces. O n  the othu hand, on heavily 10- mads. the larger industrial-type 
vacuum hags are easier to use and a n  hc more readily used 10 aggregzrrc incremental samples from all 
road surfaces. These feaNres are discussed funher below. 

Roccdure 

For a mwork of many relvively short roads contoinrd h a wcll-&&ed sruaiy area (as would he 
rhc casc at an indunrial plant). It Is recommended that oae colled a sample for each 0.8 km (05 mi) 
length. or ponion thereof, for each major road segment For a 1 km long (0.6 mi) segment, then, two 
samples are r-mmended As mentioned. rhe term "road segment" refers 10 chc Ien@ of road 
between intersecrions with orher paved or unpaved mads (the nodes of thc network). 
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For longer roads in spartally hrtrrogrneous study are=, i t  is recommended thn o n  mlltct  a 
sample for each 4.8 km (3 mi) of  sampled road length. Creatc a composite sample from a minimum 
of three incremental samples. CollCq the first increment at a random locotion within the first 0.8 Lrm 
(0.5 mi), wirh additional incremenu taken from each remaining 0.8 km (05 mi) of  rhe road. up to a 
maximuni length of 4.8 km (3 mi.) For a mad less thm 2.4 km ( I 5  d) long. an acceptable muhod 
for selecting silts for the increments is based on drawing three random numbers (XI, x2. x3) between 
zero and !he length (See Figure D-3). Random numbers may be obtplncd from rzbulations in 
srarinical reference books. or scientific calculators may be used fo generue pseudorandom numberr 

The following steps describe the collecu'on method for samples (increments). 

1. Ensure Lhaf rhe sil t  offers an un0hs-L- view of uaffic and thu sampling pcnonml a m  
visible fo drivers. If the road is heavily traveled. use one crew member to "spof" and route trafBc 
safely around another person collecting Ihc rurfacc sample (increment). 

2. Using sfring or other suitable markers. mark rhe sampling portion across the road. 
(WARNING: DO not mark the colkcrion orea wirh a chalk line or in any other method likely lo 
introduce /me moterial into the sample.) The wid* may be varied between 0.3 m (1 li) for visibly 
dirty roads and 3 m ( I 0  ff) for clean mads. When an indunrial-typc vacuum is  used fo sample lighdy 
loaded roads. a Mdrh greater than 3 m (10 fr) may he nccts+ary u) meet sample specifications. unless 
inc~cmentS are hcing comhined. 

3. If large. Ioosc marerial is present on rhe surf- it should be collected wilh a whisk broom 
and dunpan. NOTE: Collect material onlyfrom the p o n b n  of the mad over which the whrels and 
corriai?lr rourhafy travd Q. e.. not from k m r  or any "mounds' along mC rod centcrlim). O n  roads 
with painted side marl6ngs. collca mntufal "from whire line to whjlte line" (but avoid cenvrLinc 
mounds). Store the swept material in a clean. labeled container of suitable slx. such as n metd or 
plastic 19 L (5 gal) buck- with a sdahle polyethylene liner. haemem for the same sample may 
be mixed within the container. 

4. Vacuum the mllccrion area using a poruble vacuum de~ner fined with an empty tared 
(pwcighed) f i l e r  bag. NOTE: Collect marerial only j m m  the porrion of the road over which the 
whr.& a d  can-iasrs roufinely iravd C,. e.. not from berms or any "mounds" along Ihe road 
centerline). O n  roads with painted si6e markjngs. collect material "6rom white line to white line" (but 
avoid centerline mounds). The same 41tu bag may he UKd for different ina-cments for one sample. 
For huvi ly  loaded rOndE. more than one Glter bag may he ncedcd for a sample (incremenf). 

6. Rccord the rcqufrcd informaxion on the sample coltecU00 sheet ~ l g u r e  D4). 
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sunple specifiutionr 

When broom swept SnmPleS are collected. lhey should he a! least 400 g (1 Ih) for silt and moisture 
analysis. Vacuum wept  nrnplu should he a! least 200 g (0.5 Ib). Also, the wcight of an "exposed" 
filw hag should he at I C M  3 10 5 times O r c a w  than when empty. Additionll increments should be 
taken until these sample m w  goals have heen anained. 

D.3 Samples From Storage Pilcs 

Objective 

The overall ohjeftive of a storage pile sampling and analysis program is (0 inventory pVticulau 
marter emissions from the storage and handling of marcrials. This is done typically by 

1. 
2. 
3. 

Collecting "mprc..ntativc' samples of the materid, 
Analyring the samples 10 determine moisture and silt contcnrs. and. 
Combidng analyricll rcsulu with rnaurial throughput and meteorological information in an 
emission factor model. 

AS initial steps in norage pile sampllng. i t  is n-ary to d d d e  (a) what emldon mcchardsms - 
mat&& load-in to and loadOut from the pile. wind erosion of the piles - are of hlcrcst and (b) how 
many samples can he collectd nnd Pnalpd.  given time and monetary corstnbts. <In general. annual 
average PM edssionr from m d a l  W i n g  can be expecred to be much pMer lhan dmse from 
wind erosion.) For an industr3.l plans it is rccommendcd &at ax least one sample be colleaed for 
each major fypc of muerf.l handled within the faciUty. 

In 8 program to ChamSuizC load& emissions, rrprrsen~&vc sampler should he collected h m  
rnverial recently loaded Into the pile. Similarly. repacntative samplu for lod-out dzsions should 
he c o l l d  from areas that arc worked by load-out equipment such as front end loaders or clamshells. 
For most "active" piles (I. e.. those with frequent load-in and losd-out o+oos). one sunple may he 
worrrldered representative of holh loaded-In and loirded-out mwria l r  Wind erosion material samplcs 
should he representative of the s u r f a s  exposed to *e wind. 

In general. samples should consist of increments taken from all exposed . ~ t t s  of the pile (L e.. top. 
mjddfc, and bottom). If the same material is stored In sevual piles. it is rrcommudcd that piles wirh 
at least 2 W  of the amount in storage be sampled. Fm large piles rhat arc common in industrial 
s e n i n p  (e. 0.. quarries. h n  and SW plants). pccess to some ponions may be Impossible for the 
person colleainp the sample. In that C.K. increments should be taken no higher tha it Is  practical for 
a puson to climb cpnying a shovel and a pail. 

Rocedure 

The following steps describe the method for c o l l d n g  samples from storage piles. 
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1. Sketch plan and elevation views of the pile. Indjcpte if MY podon i s  not Pccusible. Use the 
sketch u) plan when Ihe N hrtmtnts Will bc v r k ~ r  by dividirlg the @meter ImO N-1 roughly 
equivrlent scgnunu. 

pnaid. 
a For a 1-e pile, colltct a minimum of 1 0  lnacments. as near to mid-Mght of the pile as 

b. For a small p k  a sample should be a minimum o f  6inuemcots. evenly distributut among 
the top. middle. and hoaorn. 

"Smdl" or "large" piles. for pRczid purposes. may be defined as thost piles which can or 
cannot. rt+peatvely. be scaSbd by a penon carrying a shovcl and pail. 

2. CoUta mverlal with a straight-point shovel or a small garden spade. and store the incnments 
in a clean. labeled container of suicahk size (such as a meral or planjc 19 L [5  gall bucker) with a 
scalable polyethylene liner. Depending upon the u l t i m  polls of the sampling program, choose one 
of the followiog procrduns: 

a Tochnrraen 'ze emissions from marcrial handling operorionr at an active pile. take 
increments from rhe pordoas of rhe pile which most rrrrnty had macuial added and 

(M) (4 to removed. C!d l ta  the materid with a shovel to a dcpth of 10 w 15 centimetM 
6 inches [in]). Do not belikmtely ivoid larger pi- of aggregarc present on rhe surface. 

b. To chvutuizc handling unicsronrfrmt M hoctive pile. 
mucrfal fiom a 1 m 0 ft) dqzh in k pi lc  A sampllag rvbe 2 m (6 ?t) long. wirh a 
diman U t a s z  10 d m u  the diamacr of the largest panicle k i n g  sampled, i s  
rccommendcd for these samples. Note thy for pi la  conufning 1-e paddcs, the 
diameter recommendstion may be im@crl. 

c. I f  chsnm&utfon of wind eros&n , ruhcr than material M a g  is the goal of the 
sampling p - o m .  a l l e a  the iauuncats by skimming the wf.ce lo an upwards dirrction. 
The deprh of the sample should be U cm (I in). or the diameter of the largest panicle. 
whichever is less. Do not belibcmely avold collfxting larger pieces of aggregate present 
on the surfiux. 

fnczunents of the corc 

In  most iPS1PLXU. collcctlon method "a' should be selsdcd 

3. Record the required information on the sample collection sheet (Rgun D-5). Note the sppcc 
for devirtions fiom the summujzed method 

Sample SpecidCa$Oar 

For any of the proccdurrr the sample m- c o U c c t e d  should be at l a s t  5 kg (10 Ib). When most 
mam3.l. M CFpmPtcd Wlfi proscduns 2.a or 2.b. ten Inqtments will normaUy result in a ssmple of at 
1- 23 kg (SO lh). Note that storage pile samples usually require splidng to a size more amenable to 
llbonfory analysis. 
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SAMPLING DATA FOR UNPAVED ROADS 

Date Collected Recorded by 

Road Matertal (e.9.. gravel, slag. dirt, 
etc.): 

Site of sampling: 

METHOD: 
1. Sampling device: whisk brown and dustpan 
2. Sampling depth: loose surface material (do not abrade road base) 
3. Sample containar. bucket with seaable linar 
4. Gross sample spedficatlons: 

a. Uncontrolled surfaces -- 5 kg (10 Ib) to 23 kg (50 Ib) 
b. Controlled surfaces -- minimum of 400 g (1 Ib) is required for analysis 

Refer to AP42 Appendix D for more detailed instructions. 

Indicate any deviations from the above: 

SAMPLING DATA COLLECTED 

* Indicate and give details if roads are controlled. 
+ Use code given on plant or mad map for segment Identification. Indicate sampling 

location on map. 

D-8 

Figure D-2. Example data form for unpaved road samples. 
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SAMPLING DATA FOR PAVED ROADS 

Date Collected Recorded by 

Sampling location' No. of Lanes 

Surface type (e.g.. asphalt, concrete, etc.) 

Surface condition (e.g., good. rutted, etc.) 

- Use code given on plant or road map for segment identification. indication sampling 
location on map. 

METHOD 
I. Sampling device: portable vacuum cleaner (whisk broom and dustpan if heavy 

I loading present) 
2. Sampling depth: loose surface material (do not sample curb areas or other 

untraveiled portions 01 the road) 
3. Sample container: tared and numbered vacuum cleaner bags (bucket with sealable 

liner if heavy loading present) 
4. Orass sample specifications: Vacuum swept samples should be at least 200 g 

(0.5 lb). with the exposed filter bag weight should be at least 3 to 5 times greater 
than the empty bag tare weight. 

Refer to AP-42 Appendix 0 for more detailed instructions. 

Indicate any deviations from the above: 

SAMPLING DATA COLLECTED 

ID Taro Wgt (g) 

I I I I I I 4 
+ Enter '0' If no broom swooping Ls p d o m s d .  

figure D4. Example dara form for paved roads. 
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SAMPLING DATA FOR STORAGE PILES 

Date Collected Recorded by 

Type of material sampled 

Sampling location' 

METHOD. 
1. Sampling device: pointed shovel (hollow sampling tube if inactive pile is to be 

2. Sampling depth: 
sampled) 

For material handling of active piles: 10-1 5 cm (4-6 in) 
For material handling of inactive piles: 1 m (3 ft) 
For wind e:ciion sarr.p;es: 2.5 cm (: In) or depth L: ;hs IzrgE-.! FzZ:c!e (v:hichever 
is less) 

For material handling of active or inactive piles: minimum of 6 increments wivl total 
sample weight of 5 kg (10 Ib) 110 increments totalling 23 kg (50 Ib) are 
recomrnendedl 

3. Sample container, bucket with sealable liner 
4. Gross  sample specificatlons: 

For wind erosibn samples: minimum of 6 increments with total sample weight of 
5 kg (10 Ib). 

Refer to AP-42 Appendb D for more detailed instructions. 

indicate any deviations from the above: 

SAMPLING DATA COLLECTED: 

* Use code given of plant or area map for pildrampls identifmtbn. lndkatr each s a n p l i i  location 

"lndkaio whether ShoVSI or lube. 
on map. 

Figure D-5. Example 6ua form for norage piles. 
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Appendix E 

Procedures For Analyzing Surface And Bulk Material Samples 

This appendix discusses procedures rccommcnded for the analysis of samples col1ecred from pavcd 
and unpavcd surfaces and from hulk storage piles (-42 Appendix D. "Procedures For Sampling 
Surface And Bulk Muulals". presents procedures for the collection of Uxsc samples.) Thex 
recommended proc+duru are hased on a review of American Society For Tertlng And Materials 
(ASTM) methods. such at C-136 (sieve analysis) or D-2216 (moisture content). The recommendations 
follow AS% standards where practical. and where not. an effon has hecn made to develop 
procedures consistent With the intent of the pertinent A m  standards. 

E X  Sample Splining 

Objccri vc 

The collection procedures presented in Appendix D can result in samples that need to he reduced 
in size before laboratory analysis. Samples are often unwieldy. and field spiining i s  advisable before 
vansponing the samples. 

T k  size of the laboratory sample is imponant. Too small a sample will not be npresentasive. and 
too much r~mple will he unneccssvy BS well as unwieldy. Ideally. one would Uke to analyze rhe 
entire gross sample in buches. but that is not prartical. While all ASrM standuds acknowledge this 
impracticality. they disagree on UIC exact optimum stre. as lndicucd by  the range of recommended 
samples. extending from 0.05 to 27 kilognms (kg) (0.1 to 60 pounds @b)). 

Splitting a sample may be necessary hefore a proper annlysis, The prindple in sizing a lahorntory 
sample for SilK anlysls  It to have sufficient coarse and fine portions both to bc rcpresenutive of the 
ma&=rlal and to allow suffjdent mass on each sieve to ~ S W C  .ccura~~ weighing. A laboratory sample 
of 400 to 1.W grams Cg) is recommended hulusc of the u p a d r y  of normrlly adlablc  scales (1.6 to 
2.6 kg). A larger sarnple than this may produce "sueen blinding" for the 20 centimeter (cm) (8 inch 
Iinl) diameter screens -ally available for silt d y s i s .  Screen blindkg can dm OCCUT with smdi 
samples of finer texture. Rnaly. rhe sample mas should be such that it can be s p e d  out in a 
reasonably sized drying pnn to a depth of c 29cm (1 in). 

proccddures arc described below. 
Two mcthods are recommended for sample splitting: riffles, and coning and quartering. Both 

Procedures 

Rgure E-1 shows nvg riffles for sample division. RIffk slot wfdrhs should be at 1- IJVCC times 
the size of the k8eR aggfC8W in the matuial M n g  divided. The following quote from ASTM 
Su~rdvd Method D2013-72 dewrihcs UIC u ~ e  O f  the rime. 
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Figure E-2. F%vcsdure for coning and quanulng. 
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Divide the gross sample hy using a riffle. Riffles properly used will reduce sample 
variahiljty hut cannot eliminate ir Riffles are shown in =sure E-I]. Pass the material 
through the riffle from a feed scoop. feed bucket or riffle pan having a lip or opening the full 
length of the riffle. When using any of the ahove containen to feed the riffle, spread the 
material evenly in the container. d s e  the container. and hold it wid.1 iu front edge resting on 
top of b e  feed chute, then slowly tilt it so thaf the material flows In a uniform stream through 
the hopper Naight down over the center of the riffle into all the slots, thence into the riffle 
pans, one-half of the sample heing collecred in a ptn. Under no circumstpocts shovel the 
sample into the riffle. or drihble Into the riffle from a small-mouthed container. Do not allow 
the marerial to build up  in or above the riffle slots. If it docs not flow freely rhrough the slots, 
shake or vibrate w rime IO fviutatc even now.' 

Coning and quartering is a simple proctdure useful with all powdered materials and with sample 
n i u s  ranging from a few g n m s  to several hundr4  pounds2 Overstud matcrfal. defined as > 0.6 
rnillimeicrs (rrm) (31s i n )  in dizrnercr. should be rerno\,ed hefore quartering and he weighed in a 
"cared" container (one for which irs empy  weight is known). 

Prefcrahly. perform the coning and quartering operation on a floor covered with c l w  10 mil 
(mm) plasu'c. Take care that the material is nor contaminaud by a n w n g  on the floor or that any 
ponion is not lost through cncks or holes. S u n p l a  likely affected hy rnoImrre or drying must he 
handled rapidly. prefcrahly in a controlled auilosphur. and waled in a container to prevent funher 
changes during uansponnrion and storage. 

The proctdure 
should he used: 

for coaing and quanving is iuustrated in Figure E - 2  Rte following procedure 

1. Mix the material and shovel i t  into a neat cone. 

2. Flatten the cone by pressing the top without funher mixing. 

3. Divide 
right angles. 

the nat pile into quvrers by 01 ' scraping out rwo diameters at 

4. Discard two opposfte quarters. 

5. Thoroughly mix the two remaining quaners. shovel them into a cone, nnd repeat the quwtenag 
and discamling procedures until the sample 1s reduced to 0.4 to 1.8 kg  (1 to 4 Ih). 

8 2  MoimrnAnaIysis 

Paved road san~ples generally are not to be oven dried because vacuum filter bags are used to 
c o U c c t  the smples. Aner a sample has been recovered by dissecrfon of the hag. It is combined with 
any hroorn swept rn=tuI.I for silt mrlysis .  A l l  other sample types are oven dried to deteraloe 
moisture content hefon sieving. 

7193 Appendix E E-3 
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Procedure 

1 .  Heat rhe oven to approximately 1lO'C (230-R. Record oven temperature. (See Figure E-3.) 

2. 

3. 

Record the make. Cap&ty. and SmalleS division Of the SCStIe. 

Weigh the empty laboratory sample containers which will be pl& in the oven to dercnnlnc 
lheir tare weight Weigh any lidded containers with the Lids. Rccord the tare weiphr<s). check zero 
before each Weighing. 

4. Weigh the laborarory sample(s) in the conrainu(s). For materids with high moisture content. 
s u r e  that any sanding moisture is included in the laboratory sample container. Record the mmhincd 
weightb). Check zero before each weighing. 

5. Place sample in oven and dry ovemj_eht. Marcrials cornpxcd o f  hydrated mineds or organjc 
martrial such as coal and ccnain sorls should he dned for only 1.5 hours. 

the hot container. or (h) place a tight-fining Ud on rhe container and let it cool before weighing. 
Record the combined sample and conlainu weight(s). Check zero before weighing. 

7. Calculate rhe moisture, as the initial weight of the sample and container. minus rhe oven-dried 
weight of the sample and container. divided by the initial weight o f  the sample alone. Record rhe 
value. 

8. 

6. Remove sample container from oven and (a) weigh immcdiasely if uncovered. k i n g  careful of 

CalculUe: rhe sample weight to be used in the silt analysis. as ~k oveo-dried weight of the 
sample and container. minus rhe weight of the c0.n-r. Record the value. 

MOISTURE ANALYSIS 

Dote: 

Sample No: 
M8ler*l: 

SpUt Sample Balance: 
Make 

Smallart d i i o n  

Total Sample Wolght: 
(ad. Container) 
Number of Spl& 

capacky 

By: 

Ovon Temperature: 
Date In Date Out 

Drylng Tlme 

Sample Weight (afier drylng) 
Pan + Sarnpk: 
Pan: 
Dry Sample: 

MOISTURE CONTENT. 

lime In n- out 

(A) Wet Sarnpk WL 

(C) Difforonce w(. 
Split Samplm Welght (before drying) 

Pan: c x  100 

(6)  Dry Sample WL 
Pen + Sample: 

Wot Sample: A P X MOlstUre 
Figure E-3. Example moisture analysis form. 
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W Silt Analysis 

Objective 

Several open dust emission f a a o n  have been found 10 he correlated with the sift antcnt  (c 200 
mesh) of the mverial heing disturbed. The h v i c  procedure for silt conttlrl d u d d o n  is 
mechanical. dry sieving. For 
to determine moisture Wntenl is then mechvllully sieved. 

OW than paved roads. the same sample which was ovtn-driert 

For paved road samples, the hrwm-swept panicles and the vacuum-nvepr dusl are individually 
weighed on a beam balance. Ihc broom-swept pvrfcles are weighed in a container. and the vacuum- 
swep  dun is weighed ln the bag of rhc vacuum, which was wed before sample allecrion. Afser 
weighing the sample to d c u l a u  iota3 surface dust loading on the traveled lanes. combine the broom- 
swcp puu'clu and the wmwned dust Such a cornpsi i t  saniple i s  usually small and may not require .. . . 

1. Sclun the approprive 2-m (Gin) diameter. 5 s m  (2411) deep sieve sizcs. Recommended U. 
S. Srandyd Series sizes are 3 8  in. No. 4. No. 40. No. 100. No. 140. No. 200. and a pan. Comparahle 
Tyler Scnu sizes can also he used. The No. 20 and the No. 200 are mar~datory. The others can he 
varjcd I f  the recommended sieves are not available. or if buildup on one PutjculSrC sieve durIng 
sieving indicPw that an intermdiPte sieve should he inwncd 

2. Obtain a mechanical sieving devicc. N& 1s a vihrvory shaker or a Roto-Tap- without thc 

Clean the sieves with compressed air and/or a sot? bNsh. h y  maxuial lodged in the sieve 

capping funcrlo~ 

3. 
openings or adhering to the s ldn  of the sieve should be remove& withour handling the screen roughly. 
i f  possible. 

4. Ohmin a scale (capacity of pt least 1600 grams k] or 3.5 Ib) and rocord make. capacity. 
smallest division, dzte of lur calibration. and accuracy. (Sce figure E4.) 

5. Wdgh the skvcs and pan to determine rare weigh& C h s k  the zero hefore every weighing. 
Rccord the weights. 

6. After nesting thc sieves in dearosfag orda of size. pad whh pan at the bottom. dump dried 
Iqbomtoiy sample @referably immediately after moistwe ana~ysis) into the top sieve. Ihe sample . 
should wig& between - 400 and 1600 g (- 0.9 and 3.5 Ib). This amount will v u y  for fmely textured 
materials. and 1 0 0  to 300 g may he sufScicnt when 90% of the sample passes a No. 8 (2.36 mm) 
sieve. Brush m y  i3ne material adhering to the stdes of the container into the top &eve and a v e r  the 
top sieve with a tpeCial lid normally purchPvd 4 t h  the pan. 

7. Place nested sieves into the mechanid  sieving device and sieve for 10 minutes (min.). 
Remove pan amaJning minus No. 200 and wdph. Repcat the sievhg at 10-mla intervals until the 
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