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Appendls El. For unpaved roads havln, heen treated with chemical dull suppressa_ (such u 
pelroleum ,ulns. IUphalt emulsions. ~l. the abovc loal may not be pracl.IaI ID _U-denned study 
areas becaulC a very larlC area would need to be IWcpl. In IClICnII. a minimum of 4()() lrams tal 
(I Ihl Is required for silt &lid molsrwe analysis. Addlllonal lnc:rcmenlS should t>e lakeD fi'om heavily 
conllQllcd unpayC(\ surfaces. unlll the minimum SUllple mus haS been achieved. 

0.2 Samples From Paved Roads 

Ohjccllve 

11lC oYClllII objecllve In a paved road sampUn, proaram Is to Inventory the masa of paniculale 
emisslnns f,nm the roada.. nus I. typically done by 

I. Colle~l.in& ",ep,esenlall\"e" samples of the IDD~e surface marerial from the road. 
2. AnalyzJDI Ihc sample 10 dClenolne the lilt traction. and. 
3. Comhininl the rcsullS with traffic dua in a predictive emiSsloD factor moclel. 

1bC relDara above a!>out dennillon of the INdy area and !he approprlale level of fCSolullon for 
nmpllnl ""paved roads &R equally applicable 10 paved roads. Before a IIcJd .....pUq prop"'. It Is 
necas&ry 11m to define the study area of lmeiut IIDd thea to deu:nnlac !he Dumber of paved road 
samplu that "" he calleaed and analyzed. For e,,"mplc. In a wcll-de.tJne4 nudy ..... (c. I •• aD 
Industrial p1Ut). It II advaatqeoua to coDca _ ICPlftlO _pic for each 01",,"" paved road. bccauae 
the ,esolutiOD .c:aA he uael\ll ID dcveJoplDI cost-efI'ecdve emissioD rllllllctloD pJ_. Similarly. ID 
leolf&ClhlcaJly larae I1Ud)' ....... It Ill&)' be mono Iftiponult 10 oblaiD ItJDpJa ~atallYeof road 
t~ wlthlD the _ by &&aRlatilll IC_ ampl_ lIICftIIlCllu. 

Compared to unpaved road _pUnl. pJllADlna for a paved road Salllple COJICCIIOD acrdae 
DCcaaarily IDvolv.. arca- COllSlderallOD U to typca of equipment to be uaed. SpecUlcaJly. provldo... 
must he made to accommoclatc the cbaraact1s1Jes of the ncuum c1........ dIoacD. For eJ<lIIIIple. paved 
road samplca arc c:oOec:I8d by c1eao1al the -..01_ wid! _ vacuum cJca.- wllh -tanld- (I. e., wcllhed 
hefore l&SC) Biter baas. Uprlaht "slick brooID- vaanalllll use ",latlvcJy .mall. U......eJ,hl tDw ba&s. 
while hals for IndllStrl_J-rype vaaruma are bulky UId hIlaY)'. BecauM ilia 10_ coJl-.d I. usually 
several Ilrou ....- thaD !he h.. tare _I,hl, upiahts IR thus well sullCd tbr collca1na ampIu fi'om 
U,htly Ioadnd road S\!lfaces. On !he olhcr hand, OD heavily loaded roads, !he larac' Industrial-type 
vacuum hap arc casler to use aDd ClUI be 100ft rcaclUy used 10 ~ale IDQ'UllelltaJ samples from all 
r..d surfaas. "Tllae fuNres arc cIISCUSSCd I\lrthcr below. 

For _ nerwo,k of many wadvely sIlon roads _UliII,.4 ill ... _U-tU/fIuII .nu17 _ Cas would be 
the cue aI an Inclustrlal plant), It Is f'CQ)mmendcd thai ooe coUCCI a nmpJe for each 0.8 Itm (0"' mI) 
len,th. or portIOIl Iherecf. for each m~, road aelmCDL For a I Itm 10DI (0.6 mI) ",rDeDl. then, two 
.....ples .... """'romended. All mcn&Joncd, the lenD "road aeamcllt- Rlcrs to the len&th of road 
bel\llaOD IntlOlHlCllons with olhcr paved or unpaved roads (the nodes of Ihc octwo'k). 
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11ece-~HlS and Clark Co. 
Air Pollution 
Control Program 

For loqu ~ lit sl'adaily lw"ro~,,,~olUs,JIIIy 1UC1U. II II reeoilUD&Ddcd lha ODe collec:1 • 
I_pie (or each 4.1 kID (3 mI) of sampled rold lealth. CRare. coaapo5l18 sample am • miDi ilium 
Df lhr.. 1JIc.....eal&l lampla. CDIIIlCI: lhe lim I_lit at • Radom 1oc:adoa w1lhlD dw tim 0.1 kID 
(0.5 rnI). w1lh addIdon.1 Jnc~meNS IUeD alii cadi rcmaiDiDI 0.1 tID (0..5 m1) of 1M lad. up (D • 

mulmuril leqOl of 4.1 krD (3 l1li.) Few. rold less 01. 2.4 krD (1.5 1111) JoDI. &II accepiabJe IJIcd'Iod 
for Idoetlnl allel (Of !he iDCfcmealil1 bued aD dnwlDI UlIW fUldOlII _ben (al. a.2. a3) ,*-en 
uro ud Ihc lealOl (See F1,Uft 0.3). R Ullom IlWftbcn rn., be obUllDlld ti'oaa labulalJona In 
llaLIsdcal rc(cnace tooelb. or IClcnllfie e&lculalon lDay be used lo ,_e pscudOl'Uldom numbccL 

The (oIlDWin. "eps describe Ihc collee:tion mcU>ocI (or .amplel (lDa'CIIICDlS). 

I. Enlurs Wl Ihc s1la offers an unobsuvCllld ...lew of tnfBe and 1hu _pUnl pcrsoancl arc 
... lllhle to drlvers. If the road I. he....II' In"'eled. usc oDe crew mcmbu (D "Ipo,," aDd rou" lraflIe 
..tely lIOund .oolhc, persoa colleclln, the surfaa _pIe (h,eJ'ClDul). 

2. U.iq IUin. Or olller sullable msrken. G1ar1c !he sampUD, ponlOD .ero.. !he r0a4 
(WAJtNINCi: Do "'" _t 'M "o/te"".", ''''4 ,,'/111 a cllalJl lille 0' ill dIt)' t1111~r ...,I>od /Wly 'a 
/rI,roduce jUce ma'"rial inlO 'M ......,.lc.) 'the w1c11hs may be ...srlc4 bctw~ 0.3 m (I tt) fOf ...Islbly 
lSI">, roads and 3 ... (10 II) (Of elan roads. When an Industrial-type vacuum I. lISed II> sample lI,hlly 
loaded roads•• w1dlh Ircalel' \han 1 ID (10 tt) lD&y be l>CCC&Ia/)' II> mea _pla specl1lcll&lo... UJIJ... 

~.
 Increments .... belna comblD&4.
 

1. If Isr.e. loollC ...-rial 10 prcaanl oa lhe l1li1-. lllhould be coU.cwd with • ",hlsk bloom 
.ad dustput. NOTE: Colic' _1M1At _Iy /I'-. • po""- q{. ,-oa4 _ w/liell ",. wlwru ""de.""""u roll'_1y ,~ (I.... DOl frOID benD_ 01' my "Illouads" alCIIII .. ro'" c:aDlarUDC). ()p roads 
will> ,.,.nlcd.•Ide IIIvldal•• collca mataflll "ltolII WhIte Uaa lID W\IIW 11_" (but .vold C&DlaU... 
mOunds). SIO... the __pt .tIIucNl1 lD • clean. labdad coal&lo« at sull1bJe size, IUCb u a aWaI, or 
plude 19 L (5 1&1) bucket. ""11'1 a -'able pol)'ahylcu Unu. 1Dcrc_ for lha __pic may 
N ml~ ....dIJ" !he coatal...... 

4. VacuulII!he collection ana uslq • poruble vacuum d_ tla.cs ....th &II ....,ey lIled 
(JftwdaJlcd) OJlar baa. NOTE: O>I"n _ ..rial 011"" frotrt • panllM o/IN< ""'" _ wlltell 'M 
wIluls aNI aurfa,u rOll,lIt,,1y 'r""'" (I. Co. DOl tram bcnnI'or uy "DIOU~" aloq 1M nl&d 
"nlUll.). 0" lOads with paJalCd dele IDWIcl CODecl lllaWtal "&om white U. to white Uoc" (bul 
.vole! ""IlII1l... mounds). n. same ~ IDa, l>c used foe d11fcr'C1111_D11 for one _plc.. 
FOI' heavily loaded lOads. aa-. Il>u 0 tiller bill IDa,. be needed for. sampla (lnCrcmcnI). 

5. C fully remove ~ ha, from lhe vacuUID _pel' ud ch.ck for lClII'S or IcW. If DCCc.ISIly. 
reduce plca (l&IInl the proccdllfe ID APP&Ddlx E) Imm brooaI 8WeeplDI to Dsba _Dabl. 10 
.....ysI.. Sell broom-swept mua1a1 In • d_ labeled plude Jv (01' ~ (lIIlCr'Da1lvel)". !he 
swept muedal ma7 be placed In !he vacuum tiller bal). Paid !he UDlI&llCI ponIen of lhe tl1IcI' bal. 
wrap • rubber bUld wound lllC foldld baa. &DC! _ 1M baa for truspor\. 

CI. ACCord Ihc ...qw..CCI InTOftDWoD on Ihc lample collectloo sheel (FI..... ~). 
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Sample SpcdllcalloDS 

When broom lwepl nmplCl are colleclCd. !he)' IholIld he a& 1_ 0400 I (I 110) for 1111 aDd IIIOIIIW'C 
analysis. Vacuum swept amplCl should he u 1_ 200 I (0.5 lb). Also. the -a,m of UI "Cl:posed. 
nlw to.. should'he 81 least 3 10' times a'eMUlhUl wllea empty. AddltloMi izIcftmeDU should be 
take.. uul lhetc ample III&IS 10UI have t-o MWDed. 

D.3 S....pICl Prom Storqe Piles 

Obj..,lI"e . 

Th" oYUaIl ohJDCII"e of I ItOrall pile I~pllnl and an")',l. proln.m II to In"...tory par1lcul.... 
manu emissions from the 1I0rq.. and hlndUDI of mue,ilJs. 1bI1 II done typIcall)' b)' 

I.	 ColI..e:tlal • ...ptelln&ati..e· lamplel of dID matorflll. 
2.	 ADalydn, the samplea 10 dett:tmlne moisture and 1111 conlCntl. and. 
3.	 ComblniolualyUcaI ,esults with mas.ertal lIvouJhpul and meteorolo&lcal Iniormllion In aD 

emllllo.. fKlor 1IIOdeI. 

As l"hJu sups ID Itoral" pile nmpUaa. It Is noauary. to dodde (I) _ emJalloD tDCCbarlllml ) mlllerllll 10a(J-ln 10 and Icnd-oUi tram the pUc. wtDCI erosIoD of !he pile. - are of lm.eRIt and (b) how 
_r ......1.. CUI be coIloc1ed and .....)'U4. &I..... time and mo......" CODRnlDtI. (lao ,eDenl.......... 
IVDrIl&C PM etDIwoDS ,",m IIIl1&rlai IWldUDI can be upecud 10 be much puICI' tIWI thole ih>tn 
wlDCI erosloD.) For aD ladustrl81 pI-. II Is t'eClOrtuIIe-.J tJal 81 least 0_ .....p1. be ClCIIlect.ed fbr 
...:h Ift~ type Df m...... haclIed wtdlla lhe &dUty., 

~ .. " ..... 

ID I proaram 10 d1...-iu: 10_1.. ellliulDIII•. repn:seAladv......pI... ~d toe collected from 
m.-riu nceadr Iolldod Into die pile, Slmllarl)'. l'q:lI'aC..wlYtl _pies f'ot I~ omJlllans should 
he oallected from areas thal are worked b)' 1l*1-OUl equIpmulsudt u front end l....ten or dUllllleUs. 
Por most ·lCIIvc· plies (I. e .• !hole whh frequeDl IMd·!D and 10~\l1 Opendalll), oDe sample ml)' he 
ClCIasIclerDd represlDwl... of both loaded-I.. and I~I _rlllIs. WlDI! aodOll mllUl81 Ampl.. 
.......Id he reprclCDtadve of !he lUff_I exposod 10 the wind. 

la pDUII. umples shDuld consist of !ftcremeAII take.. from all exposed ..- of the pile (I. Co. lOp. 
mlddIe. and boaom). It' dID ._e mlllerlu Is IICIC'Dd I.. aYCftl pilei, II I. RlCDlDIDCaded Ihat piles wtth 
It IcMt ~ of the amoUDI In Ito.... be lamplod. For lar.o p1IU thal we co_a ID IDduItri&l 
setIIftp (e. '0' q\l.me... Iroa Uld lied p1ant1). KUU 1ft 10_ ponIOIlI D1'" ... IDlpouible for lhe 
penon collectlDI dID sample. I.. lhllI ""' 11IICt'C1IlCII1S sbovld be takea DO tIlabu thaD It Is prw:dcal ·for 
I pc.- 1ft cUmb canylftl I Iha""'l and • pall. 

"The follow."I steps clelc:rthe the melhoc:l for ClCIlIectllll lampiN ,",m IUIrqe pUeL 
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1. SIc&ldl pI... UMI e1evadoD vic",. of !he pile. lDdIC8Ul1I uy ponIOD Js DOC accasIblc. Usa !he 
stcIdIlD pi'" where !he N lncrcmcall w1U ~ laka by d1v1c11q !he patlDCla" JDID N·l rou,h1y 
eqWV8JCDl ...-_ 

L	 For a I.,.. pile, collca a lIlIalmulII of 10 IIICIemCDlS, IS _ 10 mJd-hd.ht 01 the pile IS 
prKtIcaI. 

b.	 For a IIIIIIJ pile. a I&IIIplc ahould be • lDiDlmum ol611lCl'ClllC1lb. IVwy cIIslribulcd &moD' 
!he lOp, middle. UICI !>o1lO1D. 

"Smlll" or "I-.c" plica. for pncdca.l purpoaa, may be deS...., IS ""'. plica whI"" CUI or 
CUIDO'- IUpCCdvely. be ac:aled by a peROD canylo. a shovel U>d pall. 

2. Couca m_hl 'Wll/l a nnJ.hl.poJDl shovd or a ....aU ludell ap.dc. U>d stor-. the lAcrcaIeDIi 
In a clean. labelod aoDtaJacr of .... tah.. sis. (Nch IS a II1cuJ or plastic 111 L (5 Ell! !>\Ick.1) ....-1U1 a 
SC&1atllc pol)'Clh)'IcDe U__• DcpcDdl.D. UpoD the ..111_ 1011. 01 1M _pUo. pro....... choose 0_ 
of _ followiD. prococIUn:l: 

-e 
L To charlaaiu _silo... from _rUJl "..,..,1In6 tJp.tYUIau III .... «/ttl. piJ•• laluJ 

IDCI'CIDCllII from \lie ponJOIlI 01 \lie pile which _ nooad" had aoa&crill 8dded ud 
l'CIIIO'ICd. Col1ocs lhe _\&Ital 'Wll/l • IhovcJ 10 • dcpIh at lO 10 15 ocadm'*fI (cca> (. 10 
6 laches [Ia)). Do DOt dcUbcnIIol" avoid I..... pi_ 01 ~._~ aD dlc surface. 

b.	 To charaacrIza ~ onbsl#vt-- GIl _Ii... pu.•.... 1 at !he core 
llUllcdal eo... a I m (] It) dIrpds la die pile. A _pIJq _be 2 (6 It) 100', wflh • 
d1_ • '- to d_ !he cII__ 01 \lie larzac pMIc" bel MIIq)Ied, I. 
r«o--*l.fOl1hUe _pi... NOla dIaL'lotr pl1c:I eoDlaIaI... larp pU1Jda. Ihc 

~i1iam.... ...comiaCadadoa ....,. be IlIIpr1ICIJc::IL	 , 

Co	 If c:IaanI*IfaallOll of wW/ urultM , nzIIa' dIU lllllatal 1IUdU... b lhe 1011 of lhe_pIJzI, prosr-. ~ !he IIICnIIlCDII by a1dmmlll. IN IIIIft'Ke I.... upwuda dlncdOD. 

'The dapQI of lhe IIIDple Ibould be 2.5 CIII U 10), or Cho dIua_ 01 Cho 1.,.- panicle, 
",hIchD_ II leu. Do DOt dd1bcra1a1y avoid COIIec:d... IarPt pI_ at 1&Il'C&8Ie pacIIt 
011 I/la AWfacL 

lD _ 1_coI'-1oa a.&hod "a" iIIould be .al--. 

3. Reccrd I/l& requJnd iDlonDalloo aD die _pl. c:olIocUOD IMct (Fl..... D-S). NOla die IJ'&"O 
101" devladODI a- ... wmmart..-d aa-dsocJ. 

S_pIe SpKUlc8S1QDI 

Foe"''Y ottha pocedures, 1M _p10 D>UI c:oUlICloed lhouJd be aaleut 5 q (10 Ib). WbeD IDOSI 
m_~ __plod .nih ~ Z.a W :l.b. \CD lDCI'CIIICali .nU DDnD&lIy resull la a _pic vt at 
1_ 23 q (50 Ib). Note thallIOnae pll. ampl..........Iy ~ IplIld... 110 • sI:sa "'ora _ablo to
 
1-"..,. ....,)'11.. 
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-e Chapter 25 

STATE OF MONTANA 
AIR QUALITY CONTROL 
IMPLEMENTATION PLAN 

SAMPLING DATA FOR UNPAVED ~OADS 

Recorded by _Date Collected _
 

Roed Material (e.g., gravel, slag, dirt,
etc.):	 _ 

Sfte 01 5ampUng: 

_e
 

•
 

METHOD: 
1. Sampling device: whisk broom IIIld dustpan 
2. Sampling depth: loose ~rfac:e material (do not allrade road ba5e) 
3. sample container. bucket with seAlable liner 
4. G.-. aample epec:lflcallons: 

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

ReIer to AP-42 Appendix 0 lor more delal1ed InstNetionS. 

Indicate lilly devlallons from the above:,	 _ 

SAMPUNG DATA COL1.ECTEO·" 
Sample 

NO• TIme Locallon + 
Surf. 
Area Oepth 

MuaOf 
Sample 

• Indicate and r/Ne detail. II roa~ are controlled. 
+	 U.e code given on plant or road trWIp for segment Idenlllication. Ina._I. sampling 

Iocallon on map. 

FlalUe D·2. Example daIa fona f« unpaved rvlld samples. 

D-8	 EMISSION FACTORS 7193 
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STATE OF Mtlflil'Ti'\N,l'\- __
 Subject: Clark Co. 
AIR QUALITY CONfROL 
IMPLEMENTATION PLAN 

Air Pollution 
Control Program 
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Subject:STATE OF M.U.l.Jl..u::u.xA-.__~ 

AIR QUALITY CONTROL 
IMPLEMENTAnON PLAN 

SAMPI.ING DATA FOR PAVED ROADS 

Recorded by	 _Date CoUeetlld	 _ 

Sarnpllng location"	 _ No. of Ulnes _ 

Surlace type (e.g.• uphalt. concrete. etc·l	 - _ 

Surl~ce	 _condition (e.g., good. ",ned, etc.) 

" U•• code given on plant or road map lor .egment ldentlficatlon. Indication sampling 
1ocalion on map. 

METHOD: 
1. Sampling device: portable Vlcuum cleaner (Whisk broom lind dustpan" hel!\'Y 

loading p.-nt) 
2. Sarnpllng depth: loose surface material (do not sample ~rb arwlas or ottlar 

untra"aUed ponIons 01 ttl. road) 
3.	 Sample conllliner: IIlIed and numbered "acuum deaner bags (buclcet wlttI sealable 

liner II h..vy loading p,....nt) 
4. (Jroaa sample speclllcations: Vacuum _ept sample. ahould be at \eat 200 g 

(0.5 Ib). wlltl the pPOSed lillar bag _Ighl should b••, ...., 3 to 5 tIm_ grwlater 
than the emPIY bag tara _Ighl..-. 

Refer to AP-42 Appendlx 0 for mora detailed InstNclIons. 

Indicate -el' C1~tIons from the abov.:..·_-------------...;.;.-- 

SAMPUNG DATA COLU!CTEo· 

Sample 
No. 10 

v-..Bag 

Ta.. W~ (g) 

SamplIng 
Swf_ DlmenaiDna 

Paw) TIme 

MMarilB__8wep1 

SampM. 

+	 Eft••, 0fY' • no twaom .-ping .. ...rl . 

Fi,ura 0-4. Ea plc daIa form for pa....d roads. 
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STATE OF MONT.... ,"\I·~ 

AIR QUALITY CONTROL 
IMPLEMENTATION PLAN 

Volume III 
Chapter -

SAMPLING DATA FOR STORAGE PILES 

Recorded bY _Dale Collected _ 

Type 01 mate"al aampled	 _ 

Sampling location"	 _ 

METHOD: 
1. Sampling device: pointed shovel (hollow .ampling lube If inac:llve pile Is to be
 

umpled)
 
2.	 Sampling deP1h:
 

For malerial hendllng of aetlv" piles: 10-15 em (4-6 in)
 
For malerial hllhdflng of 'n.e:tIYe plies: 1 m (3 ft)
 
For wind &:u.liQn sarr.~~1l$; 2.5 em (~ :n) or depLh .:..~ ~he Ii;rg~!~ ~~:::.:!e (\·.·..,::.~evtpr
 

Is less) 
3. Sample C(lntalne" bucket wlth ..aI.tIIe IInllr 
4. Gross ••mple .peclllcaUons:
 

For m.'ertal handling 01 .~e or In.c;Uvll piles: minimum of 15 Increments with lotal
 
aample _ight 01 5 kg (10 Ib) 110 increments tolalllng 23 kg (50 Ib) ant
 
recommendedJ
 
For wind emelon samples: minimum 0115 inClllments with total sample weight 01
 
5 kg (10 Ib).
 -

ReIer to AP-.42 Appenc:lbc 0 for more detailed 1ns1l\1c11ot1s. 

Inc:llcate. any. deviation. Irom tha.abcMt:=--_~_~	 ____:.: _ 

SAMPLING DATA COLLECTED: 

Sample 
No. 'T1rne 

Uocallon" .", 
Sample Colloa"'n 

o_u.... 
S/T- Depth 

Muaol 
s.mpa. 

-. 

" U.. cvde given '" p'" or .... map lor pllel'M~ Idenlr_don. Indloate each ~ Ioc:atJon 
On rr.p.

"·'ndlca'. wt>.tller • ......,.. or lubs. 
. . 

Fi&ur" D-.5. Eaampl" daa form for SUlI1l&" piles. 
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STATE OF MONTANA 
AIR QUALITY CONTROL 
IMPLEMENTATION PLAN 

AppendiX E 

Procedures For Analy:tini Surface And Bulk Material Samples 

TbI. llppClldhl 1IIlCUPU proeeclura rcccmmCDdCd to- \he UlAI)'II. at nmplca c:ollcclcd from paved 
andunpaycd ......._ and frDal ....Ik '1Orq. pII.L (AP":Z AppellCSla D. ·Proccd,,",. For Samplln& 
SllIface And Bulk Malai •• prueDIS proc:adurcs for the collealoa of a- _plca.) 1lIc.Ie 
rceo_DlIed proc:edurea hued on • reV\&w of Alnuican Sodet)l Por Tu\lDI ......d Maaea1a1. 
(A$TM) lDelhods••ud! • C·136 (II.... aIlal)'s1.) or D·:Z:Z16 CrnolllUl'C CODleDt). '1l>e recommcrMSatiollS 
follow A~ _veil where praalcal. and where 1lOt, so .«on hu ~ mode ro d.yelop 
proccdllr&l colllliatent wi'" tile lateDI of tile ponl ...... ASTM standanIs. 

E.I Sample SpiluiDi 

Obje.:....c 

-.
 lb. coll.cdon proc:edurCi preICDlCd In Appondlll D can relllIl I" .amplca thai need \0 be reduced
 
I" .Iz. before lu.orarory anal)'l1I. Samples lII'C often unwieldy. and fI.ld lpllalnl I••,I-.ISlbl. before
 
\n.IIlIPOnlnl the _pI...
 

n- abc of the leborarory IUDple Is Imponanl- Too.maII ••_pIe will _ be rcpracDlIIlIvc. and 
100 mudl._ple will be UAftIlCCISVy as _II u unwieldy. Iclcall)',' ODe would Ukc ro .nalyu \/l• 
•Dm ...... _pi" In buches. bul thai Is DOll prK\Ica1. WhU. all AS'TM nand..... adulaw1edp Chi. 
Impncdcalh,.. by d1...,.. aD \Ile .sa" opdmulD Du. as IDlI/CWlII b,. .... ran&c of recommended 
_pi... ClIt.DdlOI RID 0.05 ro:Z7 kilo....... (ltl) (0.1 ro 60 pouDds [lllD. 

. . . . .', i' 
. SpUtllDa .-_p1.....,. be _..". ""fore. propu malysls. ",. pdDdpl. III sldD, • laa-uory 

.....p1. tor sill IIDalyst. I. ro haw IUl'lldcnl CClU'IC and flDC panlo__ 10 be repruellUll". of \he 
muufal _ \0 alia... ...md.1I1 ...... DD .Ildl ...... 10 USV1l Kc:uRIa wd&hlq. A l.borUory _pia 
of 400 10 1.600 paID. C&> I. '-malCDdcd ~.. of tile c:apadtY of ~all,. .vallabl. ICalca {1.6 to 
2.6 ks}. .....)' procluca ·acreca N1ftd1l1l· for tho 10 ...Ddlll_ (ena) (lind>A I.,U .uapI- "'III H 
1\11]) ill_liar _na __lIy '''Iabl. (or 1111 .....,... Sc:neD bUDdI"1 CUI also occur with _all 
amplll of 0- IeJLlIIn. PlDall)'. tile _pic mUll ahoul" be IIlIdl lhat It CUI be aprUd QUI III • 
rel1081111,. IIUllS dryID, pan III • deplh of .. :Z.5cm (\ 18). 

Two _l/lOlSS _ r~ tor IIlDpl••pUnlAa: rtftI... UId c.oalOi IDd quanerinl. Bo'" 
proc:""'" _ dclc:rlbed bela.... 

JIl,un: Eo\ I!IOWI rwo rimes for _pic lIIvllloa. JUMe 1101 wllSths .hould be u 1_ W'ec lime. 
l!>IlIu oCtile Iqcst .arc,1le Illlhll malCllai bcIn.lIIv1ded. TM rollowlna quOUl frolll ASTM 
Slandard Method D:zon-72 dalCdbcll!>l I&IC of Ill. nm.. 
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Volume III·-. Chapter 25 

. STATE OF MONTANA 
AIR QUALITY CONTROL 
IMPLEMENTAnON PLAN 

.~_ .. ,'~ and Clark Co. 
Air Pollution 
Control Program 

Olvldlllhll JUOII sample II" IISI". a rlttle. Rim.. properl)' IIJed will red_ sample 
variablUly lIul caAnol eUmlna", IL Rlttla are showa ID I1'I.UR E-ll. PaD \he maleri.l 
"'""'ah lhll riffle frOIll a reed SCOOP. reed bucke\, or rU'flll pan havln. a Up or openln. lhll full 
I"np or !he riffle. When uslll& Uly Dr UIC abo"" comaiDcn 10 r"cd Iha rUJlc. Iprad \he 
maIUIaJ eyenl)' In Ul& ClllUlllU. nile Ul& conlllIJ,cr. and hold II w11h lu rr- ed.e \'C&lID. OD 
lOP of \he fMcI chuIC. lhlln s1owl)' 1111 II so thai \he malCriai noWi 10 a ulI1fonn svam Ihrou.h 
Ihc hopper sv.labl dowo ova- !he CClI\er or Ihc rltnc 1"'0 an Ihc 110'" IhcftCC InlO \he rime 
pans. oHohair of Ihc alnp\" tlcInl coIl-...c1 ID • pan. Undu no drcu_ Ihovcl \he 
lunple IDIO UIC rlma, .... drlllb.. InlO \he rlme &om a small-mouthed CODWIlIlr. Do DOl IIIlow 
Ihc lllaICrlai 10 bulkl up ID or abo.,. \he rlm" oI0\,' U II dou not flow freely d\ruulh Ihc &Iou: 
ohaI<. or ...1_ Ihc rltnc 10 fadUwa.ven flow. 

Conln••nd quanedlll I' a Ilmple procedure uterul w1~ all powdered matcrlllla and with .amplc 
~Iu, ..,1111. Iiom • r.w ........ 10 lC\/CIai hundred poundL Ovcrslz.cd mala1l11. dctIncd .. ,.. 0.6 
millimc,,,.. (nun) (315 in) In dl~m.,,,. should to. remo"ca to.rore qu,,"crin. and he wcl."cd In a 
"_" comal...... (011& fot whlc:h h' empry _Iabl Is known). 

-e 
Prcrcratoly. perform .... collin. and qUancr!nl· opcnl.ion on • floor CO'Vetsd with dean 10 mil 

(mID) plud':' T .... eaR thlll \he ...."'rl... la 1101 conDmiD_d by an~D. OD Iha tIooI' Dr \hat My 
ponIOD I, I!OIIoA lIVou.h cncJu Dr bOles. Sunpl.. Ukcly all'caed by moi-.. 01' drySsI. must be 
baadJecI npIdly, preferably In I conuolled .1IOosphcr&. ancl sulcd In • coDlalra- 10 prevenl funhu 
d>ups dllrtnl tnIUpOrwloa lad 110..... 

1be procedwa rOl CQalD. UId quarla1n.ls IDUIU'IICd ID PlJWe a-:z. 1be fDllowln. peocedw'c 
Ihould he used: 

I. wi ule D1l11eriaJ UId 'hovel II IDIO a Deal cone. 

2. Planen Ihc ex>.... lIy prenlllJ Iha lOp w1~1 l\Inhu m1l<JA&. 

3. Divide the ftac c:ln:ulll pU" \;'10 cqual quaners by euaiu. Dr 1ICnpI01 out two d1U11D1&n ac 
rl.hl III&la. 

4. Discard IWO opposIlD quanen. 

,. n>orvvahl)' mb the two _aialDI qu.ncn. showl IheIII 1_ • co.... and repeat \he quu1UtD& 
ancl dIlCwdlDJ procedural uD1i1 \he _pic I. rWuoi=cllO 0-4 10 1.' It. (I 104 Ib). 

&2 Mol.... AAII)'IIs 

Paved rold _pi.. aen II)' are _ 10 be Ov.A dried be.eaI&K ...acuum IIIICI: bap an uxd 10 
COUICI !he samples. IUWr a pJe hat bccD rocoYCl'&d by dlslCClloD or l1la bal. II I. CIOlDblaaS with 
.It)' __ .....pl _81 _ .Dr aaaJ""L All _ ._p'. lypaI .... 0 .... Ort..:t 10 clclCl'Dll.... 
mol_ conlCnl b&fDrc s1ev1nc. 
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o. 

Procedure 

I. HelLl the oven ID apptodm.lCly IIO·C (230"1"). Record oven IeIIlptnlllCe. (See. Fisun 1!.-3.) 

2. Record \he mue. capXlly. and .malleR division or !he scale. 

3. Welah the elllpcy IlI!oorlLlory sample coawnen which will be pl..:cd la \he _ea &0 dcIamInc
 
thel.- We wd,lIL W.11Jl Itl)' lidded conwnetS wllh lIIe UCSI. Re.c:or.s!he w. _I,hl(l). 0-1< acro
 
b&ro~ ellCh weI,hln,.
 

4. WeI.h \he lat>onlory sample(s) III the COIUlner(I). For malCliai. wldl hI,h mol_ cornea.. 
assure dial any aandIllS mo\mlle I. l""luded In !he lobo~ 'lUI\p1e eoawDCr. ReconI IIIc combined
 
_Icht(.). Check ocro bero<e each _labia,:.
 

5. Place ".mple In oven and dry OVernlJhl, Mat.eriaiS compol&d of hydro'e4 mineral. or OtlarU~
 
maLerial s..en as ~oaI and ccnaln lOil. should be dried ror ani)' I.j noun.
 

6. Remov. sample container thMD oven and (al welSh Imme41lLlel)' If uncovered. heinS careful of
 
lb. hoI conlAloer, or (b) place a d,hl·linlna Ud on the conwner ....s leI II cool before -'Shlnl.
 
RllCDfd lIIe combined oample and contaiaer wd,hI(s). CbeCk octO bef~ -.labln,.
 

1. CaleullLle!he molotwe, IS the Inldal welShl orlllc sample aod coatalner. mlIlU. lha ovcn-dried 
wel,hl or Ihe SUflple and container. dlYlded by !he l"'lIai wellhl Of Iha sample alone.. Record die 
vllue. 

II. Caleulue!he nmple welchllO be \lied 1ft lIIe stll aoalysts. IS I.... ovea-<k'ie.d wei,hl or \he 
nmple and coou.lner. mJnus the wd&hl of IIIc cOftI,I!Mr. R__ vll2__ 

MOISTURE ANALYSI8 
Olte' _ By. _ 

Sampla Na: _ 
Moterlal: _ ~n Tempe,."",.: 

Oall In ~~ 0 '" _ 
00II 

sp~:~mp.. Bal......: ......_ Tlm.OtytnD'n11me,..,.O:==:...::::~~=== 
Cap.elly _ S.mple W.Igh, (allar dlyIng)........, dMalD" _
 Pion. Samp",: 

P.n,
Total S.mpl. W.lght: _ 
(Exd. Container) Dry Sampl.: -----------
NumIMr al Spllle _ MOISTURE CONTENT:

(A) Wet sa...", W\. _ 
Split 8ampla W.lght (balar. drying) _"an .. S.mp'" (9) DIy Sampl. Wl.. ======::::.ee) 0111........ WI. _ 

wit, Sample: _ C" '00 
Pan:~ _ 

A '" MD••tur. 

FJlur& E·3. Eumple moIsture analysi. rorm. 
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E.3 SUI AJ>aI)'ala 

Objecdve 

Sevcn1 .a dun emladon faL"IOn have _n found 10 till cOft'Clawl wllb !he lUI content « 200 
mah) of !he muulal beln. dlslUlt1cd. "The balc procc4ure for silt ClOIlIelll dctcr'IIIJaailon I. 
mechUJcaJ. dry &lavial- For eourca odw:r lhaa paved road&, \he __pie whlo:h _ ovcn-dried 
III determine lDOl&tWC _I I. !hen mechank:all)' aleved. 

P.... paved road &alllpla. !he brooln-lWC(lt panicle. and lhe YCC»um....... daD .... IllllIviduall)' 
wclJhcd on a beam balUICC. "The braam-'-Jll panlelCi _llbed 10 a coDGlau. aDd the vacuum
awept dUll I. weI.beocI II' lhe bq of the vacuum. whiCh lNcO lido.. &aDIpIc collealon. ~ 
-Ilhiaa lhe .ample 10 calculue 'Illal lUlface dUll 10adlDI 00 !he traveled I combiDe \he broom-
a_pt panlc'- aDd \he vacuumed dUSl. Slich a colnpoollC ..mple II ulUall)' 1 and IDa)' DOl rDquira

c!.' ;~;;ij,~ r:,~:.sf~f:;:J;~~'·tff 5 ,~AJ.~ ~ 
PrOcecI....e U 

I. Select lhe appropri&le 2D-cm (1-;0) d1.....w. !..:m (2.10) deep .ve &lza. Ilecommended U. 

~. 
S. SWldan\ Sat.. &lui are 31. In. No.4. No. 40. No. 100. No. 140. No. 200. aDd a pan. ColllpCRble 
T)'t.. seda &lui can aim be \lied. 'J1Ie No. UI and !he N... 2DO _...-ry. The olh&rs C&A be 
YlII10d If lhe ,.,oaun.Dded lIevu are DOt available. or If blllidup 01' ODe panlculaa II.... durlD, 
IIevIn. IDdI_ \hu ... IDlenDedlaIIl Iieve IhcNld be I~ 

2. OblalD a medlullc:al lI.viD, device. IUch U a v1tv.1ory shaltu or a Rato-T-V- wllllaul \he 
lappID"luncsloa. ' 

3. Oeu \he alevu willi COlnpruscd air andfor. 110ft bNah. AD)I Ina&atallodaed ID'the sieve 
opeaIDp DC adhcdna 10 the slda or !he aleve Ihould be removed. wllhOul handIJa, ...........1' rou,h1)'.
If pGSlible. 

4. ObtaiI'. &<:ale (capadly of U 1_ 1600 JI1llDa til or ].! Ib) and record make. capadly. 
a\Sllllest d1v1s10a. dale or lut caIIbralloa. and llIXW"8C)'. (See PI,un. E.4.) 

!. WcJJJllhe Ileva ancl paD 10 claennIne W'C wdlhts. Check !he u:nJ before every welIhiDC. 
Record !he _1.hlS. 

6. M&r Dealn. \he s1eva I,. cleaeasto. order of s1u. and willi pu a& 1M botlOm. dump dried 
I~ -pie (prefcnbl)'lmmedllll&l)' a1\er molllUnl Ulalys\s) InlO the lOp lIeYL 'Ibe sunplc 
.hould welah ~D - 400 aDd 1600 , (- 0.11 and 3.! Ib). 111\1 __ wDI wry ro, tlDel,. II:xtured 
malerlals. UKI 100 10 JOO • "a)' be suftldeat wt.a lImIP of !he ......ple puRl a No•• 0.36 _) 
lieve. Brush all)' I!IIIl mauna] adher'D, 10 !he lida of die CGDWDCI' iIllO Ihe taP a1cve aDd cover !he 
lop Ide.... willi a lpOdal lid aonnall)' pun:llued w1lb the puL 

7. PI.OIl outed sieve. lalO ilia lD8eIwIlcal a/evla, device aDd aleve for 10 a:aInul&S (min.). 
Remove pan CODlaInlD& mlDUS No. 200 and wdih. RcpAllhe slevIDc al,lo-ml... IDtefYail unlll IIIe 
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ill...... ~_ ........ poll ..... 'I'CI~.p (willi dle \lII1IIt wd,tv. ..1a1acd) h Ius 
1llIa 3.01. Do llOlll&.. 1oa&« diu ~ IIliL 

l "'dill adlJlc.. 1IId 111_ lid ~ I/lc 'I'CIjl. Olecl dle taO Woe 1"'7 
wcIl1l1lc. 

t. CoIIIlI lilt 1DllanIlry... PIKe 1Ilc ..... II I ...__11_.....,.. is ...........	 .
 

10. 0IcuIu0 lie JlOIlZII of_las dIIO tht 201_ ""'"" (7$ ~ !limn. 'I1IiI is1Ie.,_ 

I.	 'SIuoIDnl MIIIlOd or ""'1"""1 Cool s...,... f« ANl,.l.·. ~ ..... ~ ASTII s_,~ 
/977.0201]..71....-talI S«lcIJ Far Tadli A1IIJ Mllcrilll, ~ PA, 1m. 

1	 L SII_.. If IIJ... r""idt S/zt Not117Jb 1.104-wl lin;"" ....-k ....... ,..... YOft. 
1971. 

-
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