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INTRODUC7TON TO APPENDICES

The following* appendices are included in this report:

Appendix A - Description of Spiking Procedures

Appendix B - Sampling and Analytical Methods

Appendix C - Description of CEM System

Appendix D - Raw Operational Data Sheets

Appendix E - Hourly Averages for CEM System Data

Appendix F - Raw Analytical Data Sheets for Test Items

Appendix G - Analytical Data Summary Tables for Stack 'rest Program

Appendix H - Analytical Data Summary Tables for Test Items

Appendix I - Example Calculations

Breaker pages are provided to identify each appendix listed above. A brief
summary is included at the beginning of each appendix de3cribing the
contents.
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A. Descriptioh of Spiking Procedures

A description of the spiking procedures is discussed in the
follLwing subsections. Sparkless equipment was used when
preparing and applying the spike solutions. WESTON personnel, in
conjunction with HWAAP laboratory personnel, prepared the liquid
spike solutions. HWAAP laboratory personnel prepared the paste
spike solutions. HWAAP laboratory personnel applied all spike
liquid/paste solutions.

A.1 TNT spiking procedures. A homogenous liquid solution (i.e.,
no solid TNT) was used to spike the following items of equipment:

0 powder boxes
o steam-heated risers
o steam-heated discharge valves
o steel pipe
o aluminum pipe

Prior to spiking, a batch solution was made to spike all test
equipment. One hundred .rams of TNT were added to 250 mL of
acetone; 25 mL of the homoganous solution were adeT-d to the test
equipment outlined above (using a pipet). After adding the
solution to the equipment, the pipet was flushed with
acetonitrile to remove residual TNT. The rinsate war added to
the equipment. This resulted in a spike of 10 grams of TNT for
each piece of equipment.

The liquid spike solution was added directly into the powder
boxes. The boxes were agitated to swirl the liquid, exposing it
to the internal surfaces. Holes or cracks in the powder boxes
were plugged with parafilm wax.

For steam-heated vessels (risers and discharge valves), the
bottom steam connection was covered with parafilm wax. Although
it was originally planned to use rubber stoppers, parafilm
was used to avoid potential analytical interference associated
with rubber products. The spike sotution was added to the upper
steam connection. The vessel was agitated to swirl the liquid
and expose it to the internal surfaces.

For pipe (aluminum and steel), one end of the pipe section was
covered with parafilm wax. Spike solution was added into the
open end of the pipe. The pipe was agitated to swirl the liquid,
exposing it to the internal surfaces.

A heterogenous mixture (i.e., a workable paste) was used to spike
the support racks for shells. For the TNT spike, 1 gram of TNT
was mixed with about 0.8 mL of acetone. Although it was
originally planned to spike shell support racks with 10 grams of
TNT, field operations indicated that 1 gram was sufficient to
cover the spike area (4 inches by 4 inches) adequately. The
mixing container and applicator (spatula) were rinsed with about
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50 mL acetonitiile. The rinsate was collected for analysis to
datermin3 the amount of TNT that adherad to the container and
applicator.

The spiked equirment was placed cn the loading dock of Building
117-15 and allowed to air dry.

A.2 Ammonium picrate spiking procedures. A homogenous liquid
solution (i.e., no solid ammonium picrate) was used to spike the
following items of equipment:

"o powder box
"o steam-heated riser
"o steam-heated discharge valve
"O steel pipe
"o aluminum pipe

Prior to spiking, a batch solution was made to spi)e all test
equipment. Forty grams of ammonium picrate were added to 2400 mL
of acetone; 300 mL of the homogenous solution were added to the
test equipment outlined above (using a pipet). After adding the
solution to the equipment, the pipet was flushed with water to
remove residual ammonium picrate. The rinsate was iddad to the
equipment. This resulted in a spike of 5 grams of ammonium
picrate for each piece of equipment.

The procedures for spiking with ammonium picrate are the same a3
those used for spiking with TNT (for each type of equipment).

A.3 Spike recovery procedures. As outlined in the Test Plan, it
was originally planned to conduct spike recovery tests. Selected
pieces of test equipment were to be spiked with TNT and ammonium
picrate. The spiked equipment was to be sampled (wipe samples or
rinsates) to determine the efficiency of the sampling methods.
During spiking activities, however, it was determinad that it
would never be possible to fully recover the TNT or ammonium
picrate spiked on the equipment. Residual ievels of explosives
on the parafilm, steam connectiona, etc. interfered with
recovery. Therefo i, based on conversations with USATHAMA
personnel, It was decided to conduct multiple rinses on the
treated test equipment rather than on spiked equipment. Treated
equipment was sampled using a series of four rinses.
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Appendix B provides a description of the following Sampling and Analytical
Methods:

0 EPA Method 1 - Sample and velocity traverses for stationary
so-rces. (Page B-i)

0 1VPA Method 2 - Determination of stack gas velocity and volumetric
flow rate. (Page B-5)

0 EPA Method 25A - Determination of total gaseous organic
concentration using a flame ionization analyzer. (Page B-17)

0 EPA Meth-od 3 - Gas analysis for carbon dioxide, oxygen, excess air,
and dry molecular weight. (Page B-19)

EPA Method 10 - Determination of carbon monoxide emissions from
stationary sources. (Page B-21)

EPA Method 4 - Determination of moisture content in stack gases.

(B-25)

* EPA Wipe Sampling Technique (Page B-29)

• Modified Method LW02 - Analysis of explosives in soil, wipe, and
rinsate samples. (Page B-33)

Modified Method for nitrocellulose, nitroglycerin, and PETN in
water. (Page B-45)

Ammonium Picrate in water and wipe samples by high performance
liquid chromatography. (Page B-49)

"* EPA Modified Method 5 - Modified method 5 sampling train. (Page
B-55)

"* EPA Method 5 - Determination of particulate emidsions from
stationary sources. (Page B-105)

* EPA Method 3A - Determination of oxygen and carbon dioxide
concentrations in emissions from stationary sources. (Page B-119)

* EPA Method 7E - Determination of nitrogen oxide emissions from
stationary sources. (Page B-123)

Section 7 of the main report provides a summary of the sampling and
analytical method3 used to evaluate test items and air samples. The locations
of the sampling points are shown in Figure 7-1 of the main report. A
summary of the analytical parameters associated with each point is presented
in Table 7-1 of the main report.
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Mr4oI RULE.S AND FMQJtAr'1 P43/AUGJMST 10. 127 I
MirMOD --SAMI A"P VCOC~rf TIAU

M& SATIRAM SOIC1111measurement site to the nearstir uptra TASLI -'I CAOSS4SECT"O LAYCtiT FOR
1. ?VIsncs Ple and A P*WGWiUYf and downstream disturbarces. and ivld@ '!SCTAWLGULAM STACKtS

1.1 Pruiciple. To aid 10 Lit rvv? nentsi each dustAnce !)Y the itacsk dlemecw or
tiY. OMeS~uflmeif of p'Ilutarst emls-lons -. uvaje-nt diameter, to determine the dW. ~ ~ 4.

and/or toLaJvl numetric nlow rs.Le from a Lance in t-ermas of the. number of duct d'sme-stationary souree. a measurement site Wheoe te Thr e terml,, *rom Pl,-ziy 1-1 thethe ,ffluent itrtam is flowing in a k~nown dl-i.u ube ftaes Pit ht 1rzctlon is selected, and the cross-secUol of cozurrepods 'lfI)e O t"t -mbrN Pofduts that 14 .....the stwAc Is dlv'4ed into a number of equja. coe~rsurespo nds M) to the number of dul I. 'e -
areas. A travehse point is usez located aeesuern n 2 otenme f ~ ... .
within) each of them equal areas. diameters downstream. Select the bLghgr of 25 .... .... 51

1.2 Applicability. This method Is avoildes .no *wo mliim numbers of taverse 30 . ........ ... '
bit to flowing gas itrtams Li duts stcs stne o ratr Ytiue. so that for Cisvis 3S6.
an%4flues. The method cannot be used lsar swtacs th.- number Is a multiple of 4. said 4*------ 1.1
whlen; (1) flow Is cyclouc or swirling (ee ;or rft-tancular xtAcks. the number is oae at
Section 2.4). (2) a st~ck is smaller tha those shown Lit raole -1
about 0.10 meter (12 UfL) in diamseter, Or
0.071 ms (113 In.') c-oeeseton~oAl sars. or (3)
the measurement site is lese than twco stack

S or duel diameter% downstream or lead than & ouc' OIAMITI s 35UPC~tRO #L011 etogsumea""ce (0,asAI'ACK A)
hALf diamet~sr upstream from a flow dis~turb.

The requirements of this method must be so I
considered before consitruction of a new f a.
dutv from which emisilons %W1 be moss j fGHIM 'SUNER;S PU OSTJ.kC
ured: failure to do so may require Cubes. A RICTANGULAR STACKsS steeT
quent alteratons to the stack or devtoa Is AMRA~IU
from the standard procedure. Case U~volv. A sor
ing Variants Art subject Wo approval by the
Administrator, U.S. Environments.l Protec.
tian Agency. C
2. Pr'ocedure as

2.1 Selecton of Measurement Site. Sam. b0254ifV* f
Plitig Of velocity mes"'ment is performed
at A GA&e located at I[hat eight stack or duct I~k0M4i>ee 2 .
diameters downstream and two diameters CDiwTW>6.14.&
upstream fromd any flow t'lsturbanve such as

Abend, expansion. or 1.ontructlon in the 'Soestack. or fromn a visible fi&sie. If necessary. 3 is o Ior~ OR an rpi
an &lternatiVe locatioun may be selected, at a auAscKO.tMOs.neaca.ir.
Position at least tva stack: or duct diarnete strAcM OtOauT111 - 0.SYW TO40 413-20 kd
dowristream and a half diameter upstream a. I
frOM k2flow dAZUvbaisc. For arectanhij. 2 ei
lAr ero section. an equiVfJent dilameter
(DO sMAll be calculated from the following otcKroIAMeSeIS OOThea PeAIMa.. OIC1UN$&sM iDSCElTAJOC 2
equatJon %0 detesrtunet the ubuream ariA
downstream distances '9*5 -1. Mmiarm e w ee e eimiwvue

2 LW
OUCr OaAM#tgmS UMtseM 94=S *LOW 051tj55550 4111TARI1 Al

Where Lmlongth And Wo.lvdth. f 'i'46S 'Sisliu is PUStaAn alternative procedure is available fse A N1CTANGULAA STACKs S ON .1 oGUM.
daeft"num the eccepiebainy of a Ts.. ~65dUC
IT111meseMeng1 location not meeting theAIcriteri above. This procedure. deiermmnation2
comparing the reults with acceptability >3
Criteria. is described in Section 25

2.2 Determining tse M'mbor of Traiverse
Pointa.

2.2.1 Parcticlait. Traverse.t Whou to if ISTCK OAaMET101 > 0.65 424i Mi
eighlt. and wo-dlsiester criterion can be I
met, the mint-imu n3umber Of tM I i
points shall be: .1) twelve, for circular or Is-s.
rectangular stiaci with dimeSters (of eqtll,.
Wlent dliaometr) greater tMan 0.61 Meter (24 r.AC9 01meg " AMR 706,31 To am H &14
InW: (2) eight. for eirculszr Stacks with diam.
ownuubetween 0..0 and 0.41meer (12-34 a L
In,); (3) nina. fot recangUlar alack With 2 3 C 6 6 1 is9
enulvtient (11AMeter bet"ee 030 aod 0.11 Oklac oMMCý aDtamenF4nA #a #OW yIJ*Be 4t ONTRI ms aa
mater (12-34 n.

When the eight. sand twoetamsme aite. Plqwe 1-Z. Mi~srm#~o aS Oakss fie olsep ir~owseies.J ttewomm
aloe 41161W) be et, the mintmum number
of traverse points Is determined from ftgure
1-1. Mafre ref erring to the figure. however. EPA C1'ATT44O" S SiCiMIEiZ
determinet the distanced from the chmsn SesNOp"
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2.21.2 Velocity (Non-PlrtcoJaw) Tm. In additlon for st*.eks having dsamet~ra
versss. When velocity or volumnetric flo rtester Ihan 0.81 m (2% tin. nc treverse
rate is to be determined (but ano particu.Iate Points ShaLLJ be located withut 2.5 centime.
mate) tile same procedure as that for par ter.' (1.-)0 Us.) of the stack wailt: ane for
ticulate trliversies (Secz=o to.1 followed. stack di~felters equal to cr less tnan 0.61 m
tieo that FvSure 1-2 masy tm used uita (24 in.). no traverse tpotnts shall be located
of ngure 1-1. within 1.3 cm (0.50 (Ln) Of the 1kiack walls.

1.3 Crcjs-sectional LAyoUt and Location To meet these eniters,. observe the proce-
ot -%averse Points. dures gven~ below.

22.3.1 Circular Swtacs. L.ocste the traverse .3~1Stacks With Diameters Create:
pcmnts on two perpendicu.1a diamet-ers ac. Than 0.61 tu (24 LL) Wthen iny of the tra-
cord=n to Table 1-2 and the exsmt'le al.own verse DOnult I located in Z'ectiur 2.3.1 tall
in F'tgvm 1-4. Ajiy equatioP (for examulie. wTthin 2.5 cm (1.00 in.) Of the StWak walls re-
see Citations 2 and 3 !n the Bibllograchy) locate them away frtum the stAk wall to:
that gives the same values as those in Talle (1) a, distance Of 2.5 CM (1.00 UIU: or (2) a
1.2 may be used in lieu of Table 1-2. ditP~LceO equAl to the nole* Lnsdt diameser.

For partIculate traverm.s one of the dI..m. whichever is larger. These relocated tri.
eters must be In a plane Lont5.iufla the verse points (on eac end of a dianieter)
gmetest expected concentration v~n~aU~ln. shaU be thle *'adjusted'* traverse pouint -
e.g.. after hends. one dia~meter shall be in Whenever two successive traverse points
the plane of the bert This reqUiremtent be- are combined to form a single adjusted tma
romes lea critical sa the distanice from tite verse point, treat the adjusted potnt as two
dszturbs~nce Lncreoawc tý!crefore, other di. w~apante tra~verse Points, both in the sam-
aineter locations may toe used. subjet to W ~ piing (or velocity measurement) procedure,
provs.1 of the Admims-ttrar. and Iin recording the data.

TRdvilkit 01STAICE. 47
POINT *.l eflq

3 1".

o su

0,quew 13. Ez&nolc snowuelqvCicular sueck cross section clividedf into
12 ecusi areas. V.411% location of travese poits Andicsagd.

TASLS 1-2. LocATioN op TPAVERS Powrs wN Cmaczju STcacx

14 a?_________U__U___I__Is________.________t.______.1

_____ L4, 210 14.4 10.5 Li 6i.7 & .6 &0 4 3.3 3IS 3.3
3I.0 23.01 10.4 1.60 11.5 9.9* 5.3 4.7 Li L U1
4.32U 7C.4 U3. 22.6 I7.7 14.0 11.5 ICS 9.7 LY 7.6

S _ __ _ _ __ .... ..... 9,.. 6.4 67.7 348 25.0 21 U l IS 14-4 ¶1* 11.6 tu.

.5.5 C 74 54.5 35. 2CS LOI3 DI Us 146 I

a-9440 6.4 75.0 1&4 37.5 26.5 2U0 ?IA 16.4

it. U7. 14.4 78t 75.4 Gil 3. 2&3

97._____ at as *" se act 20s
1_________.___ $4 0 .5 $1 A au S

is K OL S" .... " 4?. s Ui

911. 1 .3 s

~~~~PA~~~9, asTOAYSORISIPLN 4hO
2ag. f-2 gal5 1



23.1.11 StacuA With Dlaxmtte~s Equal to Level and zero the rimornoeter Con~nect a ;roo.. and riermarienuy mark or ensrfv* the
or Lt-sa Than 0.61 % (-4 jLrL. A'Oilow the Pro- Typve !! ,ttot tube to trie manometer. P~e.nufintet an tiiC cody of Lie Prabe. -the
c-!dure ill SectUn 23.1 noting only -. ait tion the Type 3 pitot tube at each triverse rresure hoies n! c.reetjonsi pvo.'ea ar,
any a IsdtSed" points should im relocated poinlt. i~i iuccession. so that the rDisnea of viscevvble to p~rw~rtg %*Pon US~d in
sway train thie suackt w0,111 to: kIi) a jiLz~ace the lace ooeflL'fli of the ,eoti tube ame Per- sorticuite-iaiden ges sotmabns 71-.relors. a
of 1.3 cm (050 in. j. u 2) a distance equsi& to ;'enalcuwa to "ie 3tarx cre5-sectioflal sysitem far ciesnin" itn pre~ssre tioies by
the noctle inside diunetar. whichever ii :)iane: wi.P the T,' S-7 3 itot tjb-e '. 5 Ent 'h~ bscA -our"'g wt si's
larger. ;csitlol. J, Lst "T refference." N4ot thie dit- reued

2.3.21 Rectangular StacLL Deteminen th ferentwi :pressure sap) reading at each tra- * .51 , Differentizal Preossure Cau*me
number of traverse points as explained Ln verse Dount. U a null inzeraI pitmf reading is in-clifted mancmeters. U-tube manornetcre. or
Sections 2.1 &nd 2.2 of thin method. Frain obtained at 0' reference ait a given traverse ote trnilpesueoll a-Table 1-1. deterinine the gild conflgrat~of. point.. an aiccetitao'e flow conditon exists at otrddents rsuegueeg.
DivIde the staltck o-eto Lit asmn that Pcint. i1 the pitot readin~g is not zero at utagelehalic geutuife that meet rthe

equl ectngja elme~tl aea~ 0* reference. rc~ata the pilot tube (up to spaiain described in Method 2. I 22vequlrse tints and emthen locat a & trave =90 yaw LAigle). until a nufll reading i ob- Nnta.-lf the differwittial pressure Inurevers pont. Ladthe loateiit ravrse tained. Carefully determnine and record the produces both negative and positive readuigs.point at the centroid of each equal ameaSc- value of the retatlali .051 (a) to the nowl- then bnOt negative and positive pressurecording to the example In F¶3'O1 1-4. e..t 2egee. After the null technique has redndls shall be calibrated -! a minitmum ofUf the testar delw" to use more thani the been appllv'd at each traverse point. cac three points as specified in Method L. I =.2mninimumn~t ftlbe Of tMs1&I POU'.t late the average of the absolute valum of a; L= Trverse points. Usesa mnirmuw ofexo~azd the 'm-ifnuns number of traverse &&sign it values of V to thoase points for 0 trves points for cresnar ducts and 42Potnt" mals (5CC Table 1-1) by adding the which no rotation van r~i~Ured And include
extra traverse points Along. one %r tt!# other these Int the overall average. If the aver~ag points for nrtangu.iaW ducts for the Sao flow
or both ea of thte mautrix thle fina matrix value ot is cieo t.hin X". %e ova *i4a daetsnunationa. Follow I L.3 andI Table
need not be balanced. for example. if a 4x3 flowcondition in the stc Is wiooial 1-1 Or 1-2 (fo the loCAbon sad layout Of the
"minimum niumbeie of Dowati matrix were and alwerativie Methodology. subject to the traverse points. 11 thhe measurement loesuogu
expanded to 36 potnts. the final matrix approval of the Admininstrator. must be used is d'.termannitd to be accaptable according to
could be 9x4 or 12x3. and would not nea- to perform acCUrate nmple and VILIGC~tt s- z the criteria in thzs P'lenssdve procedure, uef
sartly have to ))e att. Alter cotist'uctring the versms the samie traverse point number and locations
final matrIx, dIvide the stack cam-section The alternat Pivepeceurt aset§Mes 1 foir limlplu'g and VQelear, MesaUrMenta
lnto as many equal rectangular, elemental Section 2LS may be used to detriane the 2.3.3 Measurment Arcdue
firess as traverse ponts, and licaot a tra- rotation angles it lieu of the nosdam 2±.1i Prepare the directionat 'vbe andversa point at the cantrold of each equal described above. The lanut of acceptability differenttial pressure gauges as recommended
area faitorihe " averaevlue of aw w res"lltamae . by ts masnufactunrer. Capilary tubing ne

The situation of have .t WlOAta beIng too surge tanks ma:- be used to dampen presisure
close to the StWAk we~lls I& ttoi expected to 2.S Alternative Measurement Sit fluctuallons. It is recommendied, but not
arise With rgctartsralag stacks If this p eecinPrcdre hs lenaieaple required. thet a pretest leak cho-Jk belem should ever &Alse. the Adminj tatr, Selcurn Pioacum Th alentv applices o efo la cek
must be contacted for resoiluticin of the olee thanuiz 2euvetisaksdu daee or use suction on the impact

2.4 Verification of Absence of Cyclonic downstream or less than Ye duct dimmetr ptn ni edn fa ei7m(
Flo. I mat tatonry aunsthedir.' upstream frow alflow disturbesitog Theai) '. regis-60 on the cI lerenUs1 pressure

altrnaiv sInel bes ilmtIemId toUM dthe larger su thaie plug the impact opening. ThefLion of stack gas flow Is essentially parialle l thran iv 24 il bcndseta whetd blo dctag anI ekfe yi ilrmito the stack walls Nowever. cyclonic nlow thn2 6i lms br lcaeadstable for at least 15 seconds.MAY exist (1) After such devices as cycloaea wadll ffects aem m-n-ma A filraloval nlow- u3- Level a" seed the mansometems
and Inertial dlemistars following venturi senising probe is used to malseari pic 11 Since the mernomerted leva( and sav my driftscrubbers. or (2) I 10sacks havtzg teraential yew inglefe of the gas flaw at bec0s of viPtin Fn eprt
Inlets or other duct configuirations which~ traverse ponints the resultant anglei isbeasofvritnad epsae
tend to inductie swrline in these zinstances. c~a culated and compare with iiccerptable L"aift periodicaly check the levelmill
the presence nr abeonec of cyclonic row at crtei for mean and standard delvtsticl. Zer during the traverms.
th-e sAmpling locainmsbederid. Na-8tthptcedywaglsm 2354. Position the prisoe at the
The followving techniques are aettable for measured fromaUL Pasn thog thi toaperl&uti as. delocaton n th4a safw.., frtenthis detervninaltlon. traverse Point and parallel in the stack &x1 rotate untglsae, dreseu on pgi. Itnnized fontheThe pitch angle is the &Asiae of the gas I'- yaew toangepmweauige.1todetearmiessan

copnn in th reame thet INaUDE the. eod h rae
traverse Line and ts parallel to the stack axis. 861118 readzing for the pitch angeiL and
The yaw angle is tne aingle of the gas flow dletermine the pitch anle frma the cob' r'ation

e I component in the plane PERPENDICULAIR to curve. Repeast tWe procedlure for sack
I - - ~~~~~~~the trov..rse nine at the traverse point ani Isvrepit opaa. 'espre-I - measured fross the line passing thzunglithe t.%apross Ue ~leand W ;mpect openinge

- -traverse point anW parallel to th stack axs pilot' to measurements of each traverse point.0 241A0eta A powstsee check as descr~bed in 4 I~
- - - .. ~- -2..&1 Appestu Is requared. lIfthe crle"s for a Isiak-freee

2 .3.m o uvitia Prbe An systea " em a not mert. pair the equipment, and
o I a I a aDimanenala Directontal Prob, upaeble of repeat the flow single eassanruraents.

I~ measuring both the pitch and yaw anglS of 2.11 Z Calculate the reesti~nt angi at each
F;j~s I 4. Examois0"t rectaglrstak ene trade s naere speecf:~ products da -a and the standardi daviation using thesecton diie in oes 12 @ Mal . Minatrae l goi5~ constitute endorsamenst by the U.S. foallowing eqluations. Complete thepoint at CesntrOd Of each 49114 Ennomn Prcte,:ton Agnc, Aas* a Calculations retaining at least otel extras

identificationi number to the directcaionl significant filmr beyon that of the acqulrevd
data, Lsmnd the valuess after the inal
calmuadatm-
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L3.4.1 Calculate the resiultsant angi at specified above. Average the pressure ratio 10. Brown. J. and 1C. Yu. T'est Ptepor%: Psr-
esh rae pin alues obtatned fc. each angle in tWe two ticulate sampling suategy In Circuiaj

thtavrse posin(ca j(oin e Pjj Eq. now ranges. and plot a callibration curve with Ducts. E~mission Mea~suremcnt Branch.
R-ac cmae((~ae ~I1the average values of(the pressure ratio (or Erns1011 Stanrdardsl and ECgieerln8 Divi.

other suitrble measurement factoas sions. U.S. Environenta Prowteion
Where: recommended by the manufactuterf vresue Agency. Research Triangle Pari. N.C.
It, - P~esultarif angle at travers point I. the pitch angle. Draw a smooth line thro-ith 27711. J ulY 31. 1980. 12 p.

de'P~55. - the .Jatm points. Plot also the data values for 11. Rawikaley, P.Q.%1J.. S. Badzicich. and
Y,-Yaw "*agl t treversei point I. degree. each traverse point. Determine tie J.H. Blackew. Measurement of Solids in
P, mPitch angle et traverse point i. dept. differences between the measured data Ylue Gates. leastherhead. E-ngland. The

4.54.2 Calcu'to the average rsuewtant for values and the angle from the calibration BnI.Ish Coel UtUliaton Reaeairck Aacocia.
the measurementse :utvo at the isme pressure ratio. Tli lion. 1961. P. 129-433.

difference at each companison must be willis 12. lXIapp. iX.T. The Number of Sampling
2' or angles between 0* and 4W and witi Point& Needed for Representative Souree

3* fr anles etwen 4* an W.SarnpWrs. in: Proceedings of the Fourth NO.
ZR. foranil, btwee 40.and 2¶ ionad Conference on Energy and the Enel.

A -Eq. 1-3 Z3.0..4 Yaw Angle Calibrution. Moark the ronment. Theodore. L.. et & aJ.td). Dayton.
three-iriensional prob2 to allow the
determination of the yaw position of the
probe, This is usually a line extendirtV the 13. Smith. W.S. and DMi. Grove. A Proposed
length of the probe and aligned wlth the Zxtens~io of EPA Method I Ckiteria.

Rl - Average resultant angle. dere impact openuing. To dctermuwt the azuracy of -pollution Enpneenrtng XV1S):36.3?. August
n -Total number of travere points. measurements of fhi yaw angle. only he--A tam 63s

2.5.4.3 Calculate the standard deviationau: or null position- need be calilbratd as, 14. Gerhiart. PAM. and h4.f. Dorsity.
foilowe. Disco the diretional prb in the ta Invest~atiston of Field Teat Procedures for
sectios.. pnd rotate the probe uA the tam LAWg Fans University of Akron. Akron
position is found. With a protractor or othern Ohio. (EPRI Contract CS-1651l. Final Report

-2angle measuning devcic. measure the eagle (R-sa6 beome 19a
~ R ) Eq. 1-4 indicated by the yew single indicatwor le 13 I. Smith. W.S. and D.i. Grove. A New

I mlthxeq-emensionel probe. This should be Look at lackinaxtic Samptint.*Theovry and
S d within 2* of0.. Repeat this meSwaeoet for Applicatiorus. 'Souzcs Evaluation Society

any other points along the lengith of the Vito Neweletta. V111131:1944. August 1963.
where yaw w*ange asurteautit cald be

Whoma read in order to accouat~fot vastalm in lthes
S. m Standardl daa'ietion. degree. pilot markings used to indicate own head

2453 The meesuremient loceticais Positionis.
acceptable if Ac Wr and .1.

14.6. Callbrations. Use a flow system as 3. BiibOtlOpAv
described in Sections 4.1.3.1 and 4.1.L.2 of I. Determining Duag Concentration In a
Method 2. In addition, the flow syatem ehiall Gs" Stream. ASMILPerforinanc Tat Coda
have the capacity to Concrete two tost. No. 27. New York. 1967.
section Yulocitiseamon between 365 and 730 2. Devoiklai. Howmil. at AL. Air Pollutiou
rn/min (1200 and 2400 Wtmin) and oeSource Tes~ting Man,,l. Alr Poliluition Con-
between 730 and 11 mjlvm f1200 end .- X trot D~strict Las Angelams. CA. November

3t.in) Metod for Deterinaio of Velocity.
2.5.1. Cut two entry poams In the Im Volume. Dust and Mist Content, of Gsame.

section. The axes through ~til entry Potts Western Precdptat~on Division of Joy Man.
shall be perpendicular to each ote un facturing Co. Lee Angeles. CA. Builletitheirand -so.1944LIntersect in the centroid of the teat s .Stnar eto frSapnn tak
The parts should be elongated slots parallel 4.~ Ptnardiul Mattoefr. InZ~ f 1971 ook o
to the axis of the test auction and of suffituent *ASTr?d Standards. Part 23. ASTM Destana.
lenlith to allow Measurement of pitch angles tIon 0-2923-71. Philadelphia. Pa. 1971.
while maintaining the pltot head poaitioan ait
the iest-saectlon cangroid. To facilitate !I Hanrson. R. A-. at s&L Particlae Beank-

a~iinmen ofthe imfcnalproe duing Piing State*Mf (or LArge Power Plants 10n.
clbaig inme .o the destrectionasold prbe drn cluding Nonuniform Flow. USEPA. ORD.

cslirs~on. ie est ecton soul beR1a.. Research Triangle Paurk N.C_ EPA-
cainatnicted of Pleriglass or some other G600446-170. June 1976.
trmonsparent material. All calibratica a. Entropy EnvIronmentaIsts Ine. Deter.
measurements should be made at the same minallion of the Optimum Number of Sam-
Point in the test section. preferably at the PILig8 Pointa: An Analyst& of Miethod 1 Crlte
cantroid of lie test-aection. r ia. Environmental ProtectIon Agency. PRe-

13.5.2 To ensure that the gas flow is seairch Triangsle Park. N.C. EPA Contract
parallel to the central axis of the test section. An0. 6"1-03 172.7Tak 7.
follow the procedure in Section 2.4 for 7. Hanson. E.A. .JL. Daviril. JX Morgan.
cyclonic flow determination to measure the and A.A.. Iversen. Particulate Saimplin
gas (low angles at the centroid of the teat StmlieUlies for Lane Power Pfarnts incuding
section from two teat ports located 9V apart Nonun.1form Flow. V.S. Environmental Pro.
The gas flow aintle moeasured in each port teuo Age=. Raesearch TriUWIS Pork.

maust be : 20 of Ir Straighteniing vanee N.C. Pulibcatios No. EPA-4R2.7-7.170.
should be installed, if necessary, toma June 1976. 31. p.
this Criterion. 118. Brooks. WP. and PLL. Willasma. Plow

2.553Pith ngl Clibaton.Pefor a and G0s Sampling Manua. UA Environ-Z&L3Pith Aifl Caibrtio. Prfom a mental Protect~on Agency. Research Thrie..calibration traverse according to the gePr.NC uie~sN.UA402
manufacturers* recotamended protocol In 3. 910~3 Jul 1976. 92liU p. PA6 Z
increments for angles trots -80 to +W0 at S. Moro Ettirtonmentaillsu 3m. Tril.
one Velocity ini e4Ac -f the two ranges verse Point Stt'dy. ZPA Contract 114L 611-0S.

3172. June 1977. 19is.
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M~lO 2 RULES AND REG4LAT I P6/A.UGUST 10. 1077

Mzrmoo 2-OrTUMzuArzON of STACK GAS 2 Appmmgia
VXLOCITn APU Votourvac r-Low RA~z Specifications for the apparatus are given
iT-m S PT~or 4-711 below. Any other apparatu that has beendeMonstraited (Subject 94 approval of the

1. Prinii~ple *Rd APVLIC01IL1t Admiru&GtriLr) to be capable of meeting tl,,e
1.1 Principle. The average gas velocity in spec~ficawons will be constidered acceptable.

a stack is determined from the gas density
and from measurement, of the average veloc. 2.1 Typie S Pitot Tube. The Type S pitot
ity hea~d With a Type S (Stau&Shefiebe or re- tube (Figure 2-1) shall be made of metal
verse type) pitot tuoe. tiloifl (e~g. stainleSS steel). It is recommend.

I.: A~ppicstbllty. This method is applica. ed that the external tUb:.Ig diameter (di.
ble for measurement of the average Velocity mension A Ftruv 2-2b) be between 0.48
of a gas stream and for quantifyinga W ad 0.95 Centimeters (%e And % Inch). There
flow. Shall be an equal distance from the base of

THis procedure is noat applicable at meas. feah lew of the Pilo tube to its face-oening
wrement, sites which fall to meet the Cl:,Wtea plane (dimensions 0. and P& Figure 2-2b): It
Of Method 1. Section 2.1. Also, the method is recommended that this dlstsnce be be.
cannot be used for direct me,.4urement in twieen 1.05 and 1.50 Unit the external
cyclonic or swiling asm streams: Section 2.4 tubing diameter. The face openigs of the
of Method I shows how to deterini~ cy. pilot tube shaILl preferably. be aligned sa
clonic or swirling flow conditions. Whe..i un- shown in Frigre 2-2* however. "ligt mis-
a~eptabie conditions exist. alternative pro- allInments of the opehinag an. permissible
cedures. subject to the approval of the Ad. (oee Figure 2-3).
ministrattor. U.S. EivironrnentaJ Protection The Type S pilot tube shall hae" a known,
Agency, must be employed to makte accurate coefficient. determined as outintd in Sec-
flow rae determinations: examples of such tiofi 4. an identlfleatlon number shall be As-
Alternative PrOC.'dures ame: (1) to Install signed to the pilot tube: this number shall
straightenting vanes: (2) to calculWae the be permanently marked or angraved on the
wota volumetric flow rate atolehIOmetrical body of the tube.
I)'. or (3, wo move to another meatsuremient
site at which the* now is acceptable.

TYPE z PIVOT Tull

0410T TUGS -TwHftrAOCOwLtVg spACWG

Figure 21. Type S pitot tube nWWt niirhbly

EPA STAT! ONUty SMMK SAII4iNg 1471400
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TRANSVER~SE

TUBE AXIS

FFACE
OPENING
PLANES

A-SIDE PLANE

TUSE AXIS o .4o

I-SIDE PLANE

* ~~TT OR 8 11
(c)4

Ptgix* 2-2. 0VO1 CmfSUWC" TV" S p"10 tubS. shonn: (a, eOM wm. tfags uu WA pame hps on dWto ransvema aim: (t) too vwew tawo op-,g Pans WaONtia t vo fmiw am 151 sb "oSw. bmu "a of
WWa lnu and coameumee c * co~e wthen viewd fm boot gamL sasebas H aO11 volue @1 0.@4

May Do asaignd to ows tube cwnav dueS m way.
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TRANSVERSE /7Ž.2... -~-

TU i AXIS -I I

W ,O
TUAE AXIS " - "" .. .

.•j• . ,.+! * l -.

(J..... - - -

(I)

Fgu•re 2,4. Types of fac•ow nmesanmen, reel can oesult tram fil usa or urpopu0 •nnc~ofluct of
Type S piot tubes. Thrse wUl not affect tte baseline vahje of Cp~sI solong as .1 and @2. 10",51 and A1
5".,: 0.32 crn (118 in.) andw 0.08 cm (1/3•2 in.) (citsbon 11 inSectaon 6).

•, A standaurd pitot tube may be used Instead the final traverse p~lnlt, cleaningr out the
of a Typ S. provided that It meets the spec impact aund static holes of the standard
ifications of Sections 2.7 and 4.2: note, how. pirer tube by "back.-pmurgn with prens-ur
ever. that the static anld impact presr ized air, and then tain another AP read.
holes of standard patot tubes are susceptible ing. If the AD realziasx made before and
to plugging UI. particulate-ladlen gas streams. after the air p~urge are the same (--5 per-
Therefore, whenever a stanldard pitot, tube cert), the traverse is acceptable. Otherwise.
Is used to perform a traverse, adlequate reject the rn.• Note that If AD at the final
pru~f must be furnsed that the openings traverse Point 15 un5U~taby low, a~nothet'
of the pitot tube have not plugged uP point masy be selected. tU ,Iack.pur'n at
during the traverse period: thtis can be done replar in ter-al is part of the procedure,
b~y tain a velocity head (&p) reading 4• then• compa-ative 4p readins hl l be

EPA STAT TQN,*Y 5OtMG 5A4LI•N I6TI4OO
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ta~en As bove for he I~t to 6&c Pures te C~lb-Cln ct4 dif2.enialaireensity4 Ga Denity tterlur fl on auloAtwhinh asuiabol.y~ thes 4a~i reo adings are thoo.nln taateenlloear ment.. Method 3 equipment. It needed (utsevd " i ~ ednsaeo- guge. Comm"r -IV readinga of the gauge Secton 3.6). to determinfe the stac* gas drty
2-2Differential Pressure Gauge. AnL. with those o( a gauge-oil riifanomnece? at a moiecuiar weignt, and Reference Method 4

clied a-nme~r o eqivaentcieiceLs minimum Of three Points. %pproiimateiy or Method 5 equipment for mo~sture con.*
usned. M noseter~n orU r e quipplnt ed'e~ ieoreseitng t, cicnge of 4p values in tne tent determination. o~ner Methods may We
u'edh aos LOL(ampigterains si equipped~vrl SLL If. At each ooint. the vaiW104 At . 04 used subject to approval of the Adri1trustri.
w0th a 10-in't. water .0-U 3*0mn inlnd-vetion read by the dc!ferential Pressure gauge and tr
8 ,0 .daivuo n ser on av th e . n I. diento. g tue-o i m r eno m e era g e torwit hi 5a e Aejl 2.? C alibration P ilot T iube. W h en c i~llbm .

on ci. ~ w 1in l c -e to le andU vertical ~ ~ d f er n i l p u ur a g ~ l tic. of the T yp er S picot tube Is flec el'aly
scal. Thi~lfs t0 tof manomter 10or oter'la be considered to be in P.-OPer calibrauon.L

sal. TiS YW f anoete to oter Otherwise. tlie test Series £I.AlJ etcher be as. a eerence). ah standard P itot tube L te
ntaUS Of eqialent sensitivt) Is saulae vie. r oe.r as ae Weten 4). ah standard Picotl tubeIsue
toy for the measureme3 oL f 4 .0. Hwvaeu. &a ured AV values and finali result shl be shll preferably. have a known coefficient.
QVflow l as MU g.aug(.0 e of. Voesier. a dUf* Used subJecZt w the Approval ot the A40mU&U 0cItaIned either (1) dVIrety from the Nation-

fcrenrial~trtor 1r1 ag fzete eate.~i BureaU of Stand~ards. Route, 2'T0. Quince
ty aIfatw be used (subject to the a~pirova of 2.3 Tempenasums 0Suge. A thertmstom. Orcar ROG 004bttio against Maiohr tanda rdthe Adimanstratori. 11 any of the foU@Wolnig pe lw~zdbl hroee.blea. ~ t n nN&taebeceis found to boe true: (1) the aalthietle aver. Vi.IqdIUdbl thermometer. mecupisglm eo. (2en. calternationelyn ante standard Plttb
age of AlU AV readinsas at the tratvorse points thermormeter. gnaruge .. cpale o thaswing dPited tub rin e Jiha 3 'c~riler rveln i
Ina (2e ftor triclasa tha 1.2 ormor (005in.)t cotameitw'eu t within 1.3 paezmen of the designed sc .1.5n beow ane cillsrtedi givn~.o(2)fo trs'rimOf 2 i rO 0135. minimum 41 eutg sea c* emperatur Sa" 2.. 2hrug L1.3 a elsowCtton .and i 17~me inMore tha 10 percent of the individual AV9 be used. The" cemIruur ga-g snai bes am.~os .. e A.n~ bed used Pttua upertsaln fte below 1.3 ma (0.05 in.) U,0: (3) Cached to th tepit tube gaue tsaw be W . seseilain ilhv
for traverses of fewer than 1: M0501 US doe 00t t..uch l *0eln toefscets ofdCUs awoul h.9z001
than on* AV leading is below 1.3 mmn (06" WN pdesnttvf*A ot h
UL.) 1.-0. MCiAtOn 18 In SecICon I delcr"b" LIesaJb i nitremceee .. Heinisphoerla (shown in Flgw* 2-
com~meewallj avsilable intaetto f r engment 'nth respectob the 0i1W tube*lig tp
theFIU9 2- 0PfIn i53 4).~ Altenate poatl M X-7.2 A minimum of six diameters

A s ean us o m eat ~ tof Ie ~ rn g e g1 s U v elo et w a y be 2U se u e cIf n 4). P ic t e n s ate D el~ o e a~u .'-I t i (b a se d u p on A . th e e x te rn sa l d l,
ti)e 100. W e W 6 Y W c i e i o a e cm a y sb e n ~ i nd I the rn wt tub I m pra" go r s .aft of the tu be) bew een th e u p am ~ the
: i srao ali e z a u v t o c itte r l a ( ) s e n l g ue t hs yt~ t , o r * ~ W fSt e m O N 4 .a l i ra t e d o d t a amo d a 41 . S Ue b r h o l e s
( 2in a b o e M G e f oM o w n d aif f e r e tia l m ar" b e fo r" " O f S e cLti on 4. n P e fftudid thet L i *27 .3 A m i nim u n o f e ig h t d ta m e t e r.

g e farge. e d t r i e t e n a l y O fe e w u c e of v e o t y t e a s t h a m t i s p e r e, ItI af t h e t~ tW ~ f l t il e StA ti Oe le sU r eusin a oresastiv dlferattl ~ avesge eloitymeaureensIs ntrduced. hles and the centerline of tae externalgauge: ~~~~~~~the teinp0ratw'e gauge need nocto be .- d- e f~ws h 0 ee ed
to the picot tube: this &.bernative I suhe 2.74 Stallow ing t e 90 cegre bf qul m
be the aOPrOVIa of the Adtministraor.L74Sai ear Wll)eqlSw

It2.4 ?l~e5IM PiObe and 0GuaE& A plasm. 'a0o~osiOZ lisai 0.1 Do, equally sPaced u a
ater tube and meecury- or wWa.ftmg y. ouesometer ring antlgwauon.

N14 ;jtube manometer capable of measiUring --US L7.3 Ninoety delie bend. with curved or
TAR Pressure to enthlu 2.5 am (0.1 UL) 36 in M1ter5 Juncidon.UJftIII static tapof tna y oe 2.5 Differential Presure Gauge for Ty~e,

tube Or OMe leg of a Type 3 Picot tube With SPctTb alrto.A nlndm
in*famopem Panes VeilonwnOmtarW or equivalent is used. It the sintle-.

owl ParallelPlipdliold 031. velocity calibration technougme is empioyed
wheew~SW mayb (54e0sdas-: e Section 4.1-2L31. the danbtriagion differ.

25e U SWOMet. A mercury aneroid.o tuIeI Perestur 0.13 * mm al . (0.008 l.a t.0)
40. * InividuaA velocity head reading a other barom~ewe capa of ineuuar ?'w multlvelocity cal.brations, the0gAuge IO

traverse painit. qua U.0) (L~t 110). mospherm priesure be within 2.5 mmin Hg sasst beU*Ict reada lebe aio the gauag0. e m
!otL8 number of avyefee 001515 (0.1 in, at) may be used. In many -- " tIM 1.0 be.0 readable for A ale. betw em o1.3 m

X. 4.13 Ma LO. when Metric Units * Use barormetric reading may be obtaineid tram a an L m 1. (0.005L and 1.0 A* .val 0). aewend1.
and 0-001 La H.0 when English u. n netarby national wel~her sevk st&LUMO sa totenae213 min R@ .0 ad .0 in. goo.0fo
Used. which case thq station value (whieft is tIM So values a&-re 23 mam 11. (1.0 1&IL. .0. A

r & gftw tan .0. te eloit h ad :bslute barome"tric PreurAer Sh" be no. SW" spc.MOrM sensitive gauge w~ll be medataI grate thMNan d &S more velocit ea us*l and an adJustment for elevation dir hdb.ra Dvlusblw1. m1.
dafeeta ial unaee ear n d gaueMg more us"~U ferwoce between the Weather sat"on "it Q~uirei.t 2.01 (se Cvatis eon 1. Secmo &1.
d~rN4~ a piuegag us eusd h sampling point shagl be applied a" a raw 40 LB 1(seCeto t nSco I
tha LMt 11 dli ferisnfs Preauft 661,6411 Other of miLnus 2.3 Cm (0.1 In.) Hg per 30,W~e

thn 'cined manometers are used (o, .. (100 foot) elevation incrmeas or vlwvm~v
magnehesicl gauges),. their calibration must for elevation decrease
be checked adtar each t"n serift To check

EPA STAT IONAXY Win= sju~zrp s~rAM
Paeg 2-4 RtEV I Gigs



CURVED OR
MITERED JUNCTION

S TA TIC
HOLES

.HEMISPHERICAL -c
TIP

Figure 2-4.- Standard pitot tube design specifications.

3. Procedure
3.1 Set up the Apparatus as shown in dtift due to vibrations and temperature

19gsare 2-1. Ca*pWar tubing or Surge tan" ChMMes Make Perl@SIC Checks during the
installed between the tanometer and pitos trl~yfls Recor All Us65t7 data as shown
tube MAY be used to datapen AV nutui in the exaMPle data shee (figure 241L
tions. It ts recoamendedL but not required. 3.3 Measurtte OAvaiacty head and tern.that a Pretest leek-ebeck be conducted. as P*tr " C1 tmv* erePoints Speifed 117followsu (1) blow thrvough the pilot Impact Mthoed L Ensure that the prome diffamis.
opening until a" least 7.6 CM (3 mWIL ve &Is Prmuel g911ge IS being used for the
locu~y Prsure registag on the .ano.att rumg of AV vi.!uu encottntered (awe SectionL
then. close Off time =mpact opening, The 2L2). U It is necessar to Change to a More
Pressure Shall remain stabl for at least 1S Uni6tie911116age do s0. and rlniessure time AVseconds: (2) do time same for time static pros. and tern MM ettre adlos at each traverse
Sure Side. exceat using suction to obtain the POW Conduct & p et-ter leak.chSee (man.minimum. at 7.6 cm (3 in.) HwO. Other In. dWazrY. as described In Secton 3.1 above. to4 check Procedures, subject to time approval of validate the traverse run.
the Admanastrator may be used. 3.4 MamiSSI the Vatic0 Preinsure in the3.2 Level and meo time mnorneter. 84. stack. One reading is usually adequate.cause the -anomte leve and "re may 3.3 Determine the aouheaft preNiUe

EPA 3TAT IGIANY SalACg U*4LZIg MET"=~
Page 2-5 U"V I #is
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PLANT ___________

GATE -______ ... RUN No.

STACK DIAMETER OR DIMENSIONS. M(ib.)

SAAOMETRIC PRESSURE. tram Hl (in. H91
CROSS SECTIONAL AREA. m2 (hZ) __________

OPERAW FIS ________________

PITOY TUBE I.0. NO.________ ________

AVG. COEFFICIENT. Ca'

LAST DATE CALIIRATEO_____________ SCHEMATIC OF STACX
CROSS SECTION

sI J;': Z~OPI P, ; 4

3. - -enis th sI~ -m -r ak'.w -. -ai"t

-egt Po cobxto -rcsto orpo- 41Tp SPo ub.Djma hMdP n P n*u n e-o .

em" ~ ~ -h -ni -setal O.0 O Mu muyttnm h m30 s 6 w "topsil po

-0 .nd 1in pctaia ttep & sO fa a a
3.7~~~~~~~ Ob,,... th .m otn r fe eiyn h a ptigUWbuna Wb iord aisI

Reevai -eho 4 o qif~n)o rtm mit e~ n oa h ooingd. -no h uii ofli"
Method~~ ~~~~~~ -.M111011 fteMKtb a h en ainCI

- -Dla~~l k r~-et~a f f tuigdsm tl~ 0I Fiur I-Z -DA-UWl I motieten

Pogor 2-. REV@t I~br miss.



4.1.1 T~t 8 Miot Tutw Asatmaiae.
Durtrur~i anod, AMvelocity Lraoefe the

0, p T'PS 044T TUSE Jaoi"td Tyve. 3 pliM wis s w e a" ways
used: III EUD1 instaasef the Ptew tube to

~~~~~~u ,. 13 U4in ombla~on with other sowrce-iain.
* ~U;1" compofltfl (thennomqzols. samollin

probe. noul.) " an pat &fA "Assembly." The
I ro.presence of other sampling compoonnts =n

SAWMPNG NOZZLE somelne Affect Flis, beWllW Va~ue of the
Type 5 pitot tube mieficient (CltUaAon 3 in
Section 6). therefor% an AsIsign~ed (or otaer.
wtAe knowit) be"s~no eft(I'lctent Value may
or may not be vtlld for P lven assermbly.
n, e baseline Lad Assembly coefficient

A. *T~o Vlw SNWIN MIIU~D PIOT OULESEPNAT~.values will be identical only when the reta-
tivie placement of the comsponents in the w.
sembly Is such that seodyflhlie Lintetfet.

SAU 11r SPL/GSTATICrNfSuNme ence effects are eliminated. Miures 3-4
NOZ11OPENING PLANE through 24 Illustrate Interterence-irue

componetm arangement for Type 3 pitot
tubes havin extprnal tubing di~ameters be.
tweers 0.48 And 0.95 cm (1%* and % Ln.). Type
S pitot tube asseMbiles thai; fal~l to meet; any
or sa of the specificttauns of Ai~im 24

INIPACT POU S11UN tjhyptji 24 shall be callbrated a'*ordift to
OPP 1NffG PLANd the procedure outined in S-cnoru 4.1.2

momthrough 4.". below, And prior to calibrie.
rM 2 ion, the vllali of the interemompent spec.

Tullf ings (01 tot-noule. ottot-isertrucouple. puntat
ps obe sheath) shtall, be measured sand record.

NOZZLE ENT"Y.. NOIC 00 not, uie anY Type 3 pilot tuble
-LA1 Assembly which Is casruncte4 asch thas the

IZpact, presure open1ing PLAnc Of the PAWS9
- ~tube Is below the entry plaIe of tile nosle

L SIOE VIEW, TO 041VENT PITO? TUNE1 (w fiure 2-4b).
POOP INITENFENING WITH GAS PLOW 4.1. Caslbntlo Setup. Uf ite Typ S
STNEAMINES APPNOACNING VIII rlv " to01f piot* tube Is to be calibrated ote Ing of theNOZZLE. THE IMIPACT PRESSURE *atilt cftfi"MSIIis P "Mub as e eeVenlfmtet. n
OPt NING PLANk OP TIRE PIVOT T9111 mft*r~wm bewnehik-mIed 090.OM tb U1bepritenISakmi .s
SMALL 119 EVII WITH ON SlOWS THE offta mladin spw 4WWi Go the othet. &. CalbMUon shall'be done in a

NOZZLE 046MAM fl . 4awhId *- flow Cysten having the following essential
NOZZE ft TY FAMEdevign feawura

TYPE S 111IVOT TUSN D.6m24m TYPE SPITO? TV"

Figute 2.7. Proper thermocouple placement to preventi ntorvfeence:
D: between 0.48 andl n96 cm W3IG and 3/8 in.l.

fitTYPE SPITOT TUBE

Figure 2-8. Minimum pitot-sample probe separation needed to prevent interference:
Ot betwýen 0.48 and 0.95 cm (31:16 and 3/8 in.).

EPA STATtHR ZOSAN UAC SAMPLIND EHUN=
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4.1.12.1 The flowing gas flrrvzm must be
Confined L& idUCt of difftnit L _A".SectlOnal
U'eIL efthr circ¶Jar Or recuta...ular. For cx,.
CULIMr acm-sectons. the Minimum duct dl.
AMer 44,Shall be 30.5 cm (12 UL).: (or rectan. PITOT TUBE IDENTIFICATION NUMBER: __________OATEL_______

gular Crvass.ectiOng the width (snorlte SiCde)AEDKY
Shall be at leaat 23.4 CM (10 W4-nALBATD.Y

4.1.2.2 The cross-wecl"~5lale UtOf the
cal~braton duct must tre - nhtant over a dA*.[ 501C IATOI
tance of 10 or more diameters For a -A*SD AIRTO
rectanguLar acm-secton. use an equivalent1
dimete. calctuated from thie followin ____

diameters:[ RUN NO. (in. 1130 Ian IL4) C2Q Cv~jj COWA

w~~ierq.. EquatUon 2-1 Z _ _ _
We Width

To ersure the praence of Stable, fully do&
Weooed flow Patterns at the calibration silta.

or *18at aection. the site must be located at
Iset" sght dIasaeters downsgreem an.; tin
diameteors uoscem from the neerat dis J "I SIDE CAIVIN_______

NO= The eiht- and twe41dlame4ter 0"t1.
rig ane not aboiute other test swum low con t*Ii tonU OI DVIATION
tione may be ased (subject to aspegvind of RUN NO. (is. "4201 61L *0 Cogs CO(,j -1"(8
the Administrator). provided that the nlow - -

at the tat :Ate ts stable sand demonstrablW
paralle to the duct sea.___

4.1.2.3 The flow systems shall have the wn
pecty to Cenerat a tasteectio veocmity j 2

WOWl must be constait, with tube to gmies& 3
tae steady now during cal~broatso. Nowe that-
Type 3 pitot tube =oefficients obtuned by ism"3 3single-velocity caLibraUo as 615 mitmin
(3.000 ft/nush wili senerall be valw to
withUn :3 04*10st for Mhe measureMent Of
"ieocitua abov 305 mimlis (1.000 ft/mUSa
and to within 26 to 4 woarot far the mew
uroment of eotlabetwee 180S amd 305I .: irnm~n (IN ans 1.000 ft/m~ni. If a more 1".1VuIAu 04 WIi
VICISS0 C~fWMIAUA between Q antd vtIodty IVRG EITO ~( 0 -MS 1(33

is dalred. the MlW s781tem shall have the ci VRG en.IN (AOq4- US t410
pantV to gen011`at, at le1At four distinct.3
ume-tWi~rlsan test-swumlo velocltlsa cover.
lWg the velocty range from IS0 to 1.325 a/ (j 0 A) (SIDE AIC 1051 -0-MUST It 431RAmin (400 to S.AN ft/mi0n). and, cal~brations
data shall be take at regular velocity later-
"val Ove this range ("a Citations 0 WAn 14 Fgr .. Ptttb airto aa
In Secton 4 foir deaxdl Fgr 29aittueclb.tod

4.1.2.4 Two entry port one each for the
standard andl Tye 8 Paita tubes. shal be
cut LIS tate test seetloe the Standard pit*&

cnTport Shall be located slighty down- -1~ sw tesadr io ueadI
stream ~ ~ ~ ~ ~ ~ ~ Tr ofteap ot 0ta h n the fan and allo the flow to s&IS1. No ~ diuciUy 1Me the flo. Maks, Sure

stnadand TypeS 3impact openlom will Wis. Se&l the Typea entry por. Oftthe entry port surunclotdng the tube is
Us n he amc-.wectina plntduring 4.1-3-3 =nsure that the manometerIs X ly$a@

calibratIon To facilitate atmjg e5tt of the leve and vaorwi. Position the standard piait 4.1.3. Read &a% an enter its value in thepaitt tuba during cal~braion. it is advisable 'tube at the calibUio Point (determined as OM tble Remave the TMp a plito tubethat the test Sectio be constructed of plex, outlined In Sectuo 4.1.&1). End ULMg the 2101 the dust and, dleemnsnec it free theiglee or some other transpierett materiaL. tube as that I&S tip Is Pointed directly Into 2Mten
4.1.3 Caibratuo Procedur. Note that the fwo. Particular car should be teame is 4.1.3. X091,1.a m u 4.1." throughthis procedure is a general one and must aot algning the tube to avoid Yaw amd x"c 4-LU above un" thre ownatr O AP readingebe used withoust first referring to the specia asI. Make sure that the enTy pes suff b been obtabbed.considerations promeas d tn Section 4.".5 rounding the tube is propety saled.& 4.1.3 Repsag Steps 4.13.3 throughNote alas that this P Hendure applies owl 4.1"34 Reeid 'nand reord Ito vaine0 44. &WLL ao far ane US deOf the Type Sto single-velocitf cal~bratIon. To obtaun call- data table stmilar to the ame sh"oM IS I"at tusbratlon data for the A and 3 sides of the FIgure 2-9. Remov the standard8f p150t tDbe 4.1.2 P~effom calc~umlae &a dueribedTVpe a pitot tubs, proced aSO follow from the duct and disconnect It &=from 1 theM s.fie 14t belo.4.1.3.1 XMak sure that the manomete is manometer. Sea the standard entry pu. I-LI CalculaslonPropierly f(lled and that the oU is fre frme 4.1.341 Conpnec the Type S 010es tube sp "U14. 7Wr seve of the SIX bears Of &Pcontemmuo &And is of the proper denity, the manome1ter. Open the Type S amy 11111111 (ULe. three frVA side A and thmeImspect and bsok-check all 0itot 11555 repaw LIMtt Chec* the manomete levlad USeS " tmsd )OeandI eton413aoe

or rep~e If nsemery E arnrndl algS the Type 3 pitot tbe ns ~agnaM the value of the Type a pilot tube
that Its A alfde Impt opeingi IS at the aM Wgiat@ 0 follows

ZPA STATIONARY iSOUP uA0aPLING sNEI
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lii ii~I*~tho- values of co (side A) and cr(Side 3) ae Cal blocksae. Us deter~ined by a prniected.

C.,Type S ci~ttube co!fflcler. vale oftedfeee btee ý()ad or lessifnees t he dutcrw ctuoal area for
0.99 If th oi 1in i skonad .. pca osdrtos 2-10a). anid 3percent or Jesw for assemillie
the tube is designed according to Mhe Crl- 4.1.5.1 Select.iiin of calibration point. with external sheath~s (Figure 2-10bi.

(.ElS f SctinS2.11 t 1..34.1.5.2 o those probe assemblies In
method, tube is calibrated, select a calitratliom point whi-'i pitot tube-noz~Je interference is a

.%v,.-Velocity head measured by the Stad- at or ;;iear the center of the duct. and follow fa r (i.e.. those In which the pttot-nozUje
sLrd picot tube. cn 11,0 (in. H.0) *.ne Procedures outlined an Sections 4.1.3 seatonitncfiltomtte ei.

%V -Velocity head measured by the Type S and 4.1.4 above. The Tye S itenoefi ration distrated f to miueet4a the soaclue
pitt tbe.cm11, (i 110)cý.'ItS so obtained. i.e.. C. (side A) and C. of rC.. depends upon the Amount of free.

4.1.4.2 Calculate (side A). the mean A- (side 3). will be va.lid. so long as either: (1) spc bewe tetbe and nozzle. and
sidecoeficint.and (sid 3) thenea B- the isolated Pitot tube L~s used; or (2) the thaerbtefo eisafncino azese.t

side coefficient, caldcusade .the difrnea Bt. pitot tube as used with other clorpor~ents these intncs seart calrz~ shall
sid c(niin:cluae ifrneb. ozzle. thermocouple, sample probe),i an bpefrdwthacofheomoy
tween theme two Average values. arrangemient that is free from aei'od~iraan bsed perormed withes pace. oteta the mol

4.1.4.3 Calculate the deviation of e.pWh of usedrnc ftts (e lsu 2 snglezvelocity caibain technioue tha ahe
the three A-side values of Cý., from C. (side thog2-) iglvectyaibtonehiqess.
A). and the devition of each B-side value of thog 4.cevtable for this nurvoos. eve. though the

C.. rom (sie 3. Ue te flloing 4.1.3.1..; For Type S pitot tube-therm.p. larger nozzle Jime (>0.633 cm or %. In.) are
e. C.(. aieB) Ueth flown couple combinations (without sample not ordinarily used for lsoktnetle samplin

~~Lt~t1O0~~ probe), select a calibration point at or newt atvlcte aon 1 n/m (.0 t
Dev'iatiusumC.,!-LC(A or 3) the center of the duct, and follow the procs. min). which is the calibration velocity* note

dures outlined LO Sect~ons 4,1.3 and 4.1.4 also that It Is not necessavry to draw an Jas.Equiation :- above. The coefficients so obtained will be kinetic sample during catllbraticin (see Cite.
4.1.4.4 Calculate ir, the Average deviation vai~d so long as the pitot tube-thermocouple tion It in Seat~on 6).

from the mean. for both the A and 3 aides combination is used by itself or with other 4.1.5.3 ftr a Probe Assembly constructed
of the pitat tube. Use the following equa.i components in an Interference-free arranige, such that its pitot tube i2 always used in the
tion: ment (FIgures 2-4. and 2-8). $a=e orientation. only one side of the piat:

:C.,....~ ~4.1.5.1.3 ?or Assemblies with saimpleg tube need be CalibrateJ (the side which will
probes, the calibration Point should be io. face the flow). The ;itot tube must still

a (..idr. A t.r 3) cited at or near the center of the duct: how. meet the aligntment. roecifcations of FIg~ure
ever. Insertion of a Probe sheath into a 3-2 or 2.3. however, and must have an aver.

lKnuation 2-4A snstal duct may cause signIfIcant crowssme@ age deviation (drl value of 0.01 or ieee (1ee
tional Area, blockage and yield Incorrect co. Section 4.1.4.4.).
efficient values (Citationl 9 in S~ectlon t).
Therefore, to mumsntie the blockage effect
the cailibrtion point may be at fwinche"

II

ESTIMATED F Ia
-SHEATH WI -a 0to

BLOCKAGIE jUTR

Figure 2.10. Projected-area models for typical pitot tube assemblies.

EPA STATIONARY SOU.Mc SAMPLINOS t.E1NO
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'IEufe 2-10. Proseeted-area 1102tl (O tYV :f. durngs caibration, tMe 1.0*eoIut tess.
al Dtot ubea~ssmblas. erstures measuued with the auge being

1 I.LG tubed Us071le adReairat calijbrated and the reference gaure agreeK C
4.1.6. Fneld useAn. esbain within 1.3 percent.. the mpoeratzure dwaa

4.&IWhen a Type S vitot ctu* (1s0- Liken in &no field shall be considered va~lid. Euto -
ited tube or assembly) iIS used in the fleid. Otherwose. the PolIutant emLMsor. ;az shuall -'
he sjoprogruite coefficient value (Whethet either be considered invalid or a4iusfmetnta
ssigned or obtained by calibration) shtall be (if appropriate) Of the ceast resuIlt Mnal be
sed to perform velocity csLcuiaLIOfis For made. 3uDJect to the approval of U16 AdBUIn 5.3 4versae stack gas dry volumetric flow
a111brated ?yuic S pitot tubes, the A side co- LstrstOr.Mo
fflicient shall be used when the A Side uf 4.4 Barometer. Calibrate the barometer
he tube face the flow, and the 8 3ide coef- used agsainst a mfrrcury barometer.
Icient shall be used a Ihen the 3 side (a 5C 5. CalculationsA ( ,) ;he flow* a~lternativeiy. the Wzthmetic aver-
go of the A and 3 Side coefficient .'aiues c&M out calculations, retaining at least
%gy be used& iZTopeCVft of which side fac:21 one extrei decinal figure beYO',Id that Of theEqain21
he flow. acquired daa. Pound off figUre after finalEuton20

4.1.6.1.2 When A Probe a1111e12161 IS '.20 calculat1on. 'T convert Q. from
3 sample a small duct (12 to 36 In. in dIAWe. 5.1 Nomencla~ture. dacuflbr(dadthriosedsisjma (dad/1
eri. the rombe sheath somtinesU4 blocks aMA wo40bft
ignufIcant pant of the duct crawousctlon. A . CrOmssectiOfala am of stack. in I(ft').
tusing a reductoion in the effectivel value Of S. -Water vawo in the gas strean (from 6. 541.evehy

~.Consult Citation 3 in Section 6 for de- Method 5 or Reference Method 4). Ore. 1. Mark. L 3. ohasimcaii Engineers,
tl.ConveAUntuona itot.sMaming Probe a.. portion by voluime. Hfandbook. New Yorm Mc~raw.144U Book

.mbilas are not recommended for use in CQ.. Pit*& tube coefficliet. diuienLVIOIl. Co..1111L 1351.
ucta having WnidSe diaaetem Smaller thenl K,- PItot 'Ube constaLt 2. "... J1. R. Chemical DMgIfeere' Hand.
2 Inches (Cltiatlo 16 in Section 6h book. New Yarm McGraw-HllW Book Co..
4.1.4.2 Rocsibbratlion. Lnc. I " .
4.1.6.11 Isolated Pitot Tubee. After each iii rnsi re.,I mI e Mi 1..113m _T.W.P od.adW

eld use, the piwai tube shal be carefully 349 *)(osIW Sis. Shaeeharme. of T.. in P. tod.andk Sa.rexamined in too. side. and end views. Ift. Pmiing Mslsnaleents.o Unor in Stack Sm .
is piait fe OPeinge0 are Stil guned PrOteculoo Agency. Reseaw" Triangle Park
Ithin the speciflealOns ilustrated In N.C. (Presented at the Annual Nfeet~ng of
lgure 2-2 or 2-3. it can be asummed that the for1 the meovie growen A"d the Air Pollution Control Aaaoclation. St.
aseolne coefrficient of the piot" tube has hot Le"i Me.. June 14-19. 1910.)
hanged. U. however, the tube has biten 4. Sta~ad~ft Method for Sampling Stacks
amaniged to the extent that It so lOnge hI fib lb-mieeIiir. !L orssnclt ate.In 91 oko
ieets the Specifications of PMomr 2-2 or 2- ~ ~-~I fePeluaeMte.ft17 oko

the ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~R d agsaleihrbreardtre ,. n(inn H.01 ASTM standards. Pan 23. Philadelphia. Pa.
ore daroper alineithofrtbe faeopeningoe17 1. Arm' Designatn 049211-7l.;orv ~~~~~ ~ ~5 Oenes 1l~ano h amee"L'SU . X. UeMentOAa PlUld Me.-
r the tube shall be discaidoi. claaf Now York. Joam Wiley avid Sons.44.1..2.2 Pitot Tube AASemblei. After114 97
&ch field use. check the face opening ali1M for the Engw:hs system.ns13.
lent of the Oilta tube. au in Section A.- Molecular weght Of staick gMs d" basel 6. Fluid Meters-Their Thsorw and Appit.

1...:aiso remesswre the intercOinpon- (ee section 3.6) g/gi-molit (lb/lb.Ui0lai cladie. Anseelcan society of Mechanical U.
it svacings of the assembly. U the inter. r.oel egto 4l 5 usears Now Tomk N4.Y. issi.
,mpoftiet 3vacin hae not changed and ~Ac~olcs, wegh of Stc asIa . AS~ti3 Kamibeet k of Pundanatala.
It face opening alignment, is acceptable, It bmgcal Iiwgo 1912.,p. 20L.
in be assumed that the coefficient of the -M (I *L So05 L~ Anal Book fat As=I StandardS. Pu%
AsemblY has not changed. U the faew open.2L14.p L
ts slignmeint is no longer within the spedi. Equation 24 1 .Iatia . P. G6dlse o Tp
catiopa of 101gure 2.2 or 2-3. either repair P. 3agaraetri Preesure &L. meesuroueme Pltot Tabe Callbrus~c.. V..& jvirronagentaii
1ic damage or replace the PItot tube (cald- Sits. 11111 ag (112. lHg) P~oeis Agmes. Research Triangle Park.
raWtin Ie new Assembly. if necesasryl. If Po.tCa static PuIBNUM11. - J11g In.EI3. N.C. (PteseNad at 1st Annua Meeting.
I@ Intereampoensit spacins have change&. Souax Evisluaton Sociey. Dalton. Uile.w
WAor the originail SPACinga Or recalbrate AmAbsolute stac gra promium man Xg tiUL 30esMWW 16. 13.)
ite assembly. l) 10. Volaim. IL P. A Type 8 Pitat Tube
4.2 Standard pitot tube (if applIcable). If ..... Callleelm 31:13. VAS mvtrnmenaai Pro.,
standard Pitol tube is used for the velocity Eiio. 2.4 tection Agency. Emuedion Measuremnent
Zverse, the tube shall be constructed sc-
)rding to the criteria, of Section V. =Wd P.wwdf absolute perea.A 76 mm Branch. Research Triangl* Park. N.C. July
iall be assigned a baseline coefficient Value ag (29-52 tIs. ag). 1974.
A.99. U the standard ploat tube is used as QwCT vDUMI SIeC 9 fo M cr IL Veisgam ML P. The 2fects of [Imves

U~t of an assembly. the tube Shall be In anetdt (fdd ~ s~Mslgmn o h au s h
iterferenee-free arrangement (subject to (dhr) Tri 3 iftt u Coeff~cet. V.S. DEn-
to approval of lie AdmlnuvastoL. 16-Stack temlrerature *C V7i. rOOMWO Potiliectlo AgcyW. Emission

2% -Absolute stack teciaUeMluw 'I (*3). MesMummn Drenchs. Research Triang
4.3 Temperait're Gauges After each - 273 + for metri Park. N.Cm Octobi W4197.

eld usei. calibhrate dial thermometers.uln 4 I ala .P Vxal usue or Popef Con- 4
te-posentiomgeter Systems. saM other =401 armgs linue coType vle f ~ or Properly.S Cvlre.
tuges at a temperature within 10 piercent tau"" 24 menia Prieseni Agency. aniulnn Mess.
fthe aveing absolute stack tomsperature r?.-Stuldarld aboditale tomtoerliare. 233 K9 uremes Dranchs. Rieassxh Triange Part

or temperatures up to 4083 C l6t* If) use (SW R) N.C. Noeberb 15711.
fa ASTM mercury-in-giass reference thor- s,-Averge stack gae velocity. rn/see Cft/ I&. Vktee. P_ A An ZvaluaLlcM of 5I0g1g.
iLoaieter. or eqwuval*91t. as; a reterener. al- 2100. V*IoiW Callbesatsm Technique as a Mesin
!eatvivli. either a Wrefetnc thermudaoemle iiiiVeiotla he"d of sam * ms 310 (1a. of DOER~MI Type a Pilog Tubes Coftf I-
ad potentiometes (calibrated by Nam) or RIO. Cie=s US. ziearnmentla Protection
termometruc fixedl points. e~g.. iea hath aud 3.600-Conveaion factor. mec/hr. Agensy. Xmielon Mieasurement Brunch. as.
3Uing water (corrected for barometric pres 13.0..Uoloculair weight of water. g/g-mlei Soellc Triangle Park N.C. Aug"s 1975.
ire) mar be used. For temperature above (ib/'lb-cmol). 14. vellum. IL V. The Use, 01 Type 8 Pita6
AI* C 06I1 P). use an N11S-callbrazed refer- 5.2 Aveage swack gas veleftt. T~a for the Mesauremenft of Low Ve*Ioi
ice thermowuple-potenifoiear system or tis. IiA Mwiroemawot Proaselo Agenc.
I alterna~te reference subies to tbe so. Emimo WmsW. " U gn ranc. e ssrn
nava of the AdMlnistrUwr. T~sd Pam N.C. Naelooembr 19Th

EPA ui'TAIOmY SOLO= SAWLZNO "qnhaG
Page 2-111 Rev 2 3/SI



1S. Smith. Maru•in L Velocity CAlibrauon
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EPA METHOD 25A

DETERMINATION OF TOTAL GASEOUS ORGANIC CONCENiTRTION
USING A FLAME IONIZATION A7'ALYZE
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MM400O 25A RUJLES AND REGULATIONSfAU0.3s Is. 1993

Mzrrmoo .25A-O0mM.-INATON or TOTAL GAS-
tOUS ORGANIC ConcV.TIATTox Uszxc A
F"LAJSZ ION1XAnOII A.NALYZW

1. 4pplumbilitY and PwinC21Lt
IJ Applicability. This method applies to

the measurement of total gaseous organic
coIIcentratUoI of vapors consisting primarily r 11ATID
of &alkaes. alketies. and/or arenes (aromatic SAAunS
hydrocarbionsi. The concentration is ex. im
pressed in terms of Prooanet (or other appro
priate organic calibration guai or in terms of
Carbon.PRN

2.2 Principla. A gfas sample is extracted AdlVsfrom the source through a heated sampleA#6
line. it neressary, and glass fiber filter to a st
flamne ionization analyzer (FIA. Results are AFCLO
reported as volume concentration equiva- LE
lents of the calibration gas or a" carbon VtJSMII
equivalentL no

Z. Defirnitios.
tti Measurement System. The total

equipment required for the determination
ofp the gas concentration. The system con.
siats of the following major subsystems:

2-.J. $amnPle Interfuce. That portion of
the syste-i that is used for one or more of b~.
the followig:W samplet acquisition. sample
tra Jportatloh. sample conditioning. or prm
tection of the analyter from tk.2 effects Of (194 CiSA4111 I' (egieul lsviui"aa M4u"ui m.
the Stack effluent.

Z1.2 Oroanic Avtaiser, That portion of
the system that Senstes oriatia: concentrm
lion and venerates an output proportional 11u OM4111C Conlcentration Andlyser A ommendee SOSief lide frr each calibration gCuto te gs cncetraion.flait onitio %Wyr (IA)Capbleof cylinder 7mi Which the concentration does;tt ohe ga cocetrtl meetin Or exceedin the spoeffcifato I& not change more than #2 Percent from theL2 Spax Value, The uppe Halmt tfhis5 methad cetihied Value. for calibration gsm values

conentfrat&on eadsouremen cang tht 5 Sample Plb,U Stainless steeL or not generally Available MIe. orsanics be-
Speciid fowietdsuc aeories InI equivalent. three-hole rake type. Sample tween I said 10 percent by voiume). agJ"".the applicable oart of the regulations. The holes shall be 4 mms in diameter or sinaler Live methods for Preparing calibration gasspon value is established Ln the applicable and locted a" 1#.1?. 30. and 83.3 percent of misrvthe such as dilution systems. may lieregulation and Is usually 1.5 to 1-5 tunes the the equivalent Stack diameter. Alternative. usee With Prior approval of the AdmnisrA.~mapplicable emission Limit. if no Span Value Is ly. a Single opening Probe mar be used so to.Provided. use a span value equivalent to 1.5 that a gas samle Is collected from tile et. Calibration game usually consist of aroto 2.5 times the expected concentration. Por trallY located 1,0 Percent are of cite stack pars, In ai Or nitrogen and awe determinedconvenience. the span value should corres- crsos-section. In terms of the Span Value. Organic corn.*spond to 100 percent of the recordcr scale. 13 SamPle Zia& Stainless steel or Pounds other than propane can be used fol-3.3 Caitbrutioft Gas. A known concentra. TeflonO tubing to transport the sample gas lowing the above guideline, and making thelion of a gas in an appropriate diluent gza. to the analyzees. The sample line should be appoproviate corrections for response famtr.Z.4 Zero DrilL The difference in the heated. it zbeceuar. to prevent condomsa. f.1 1usd A 40 percent H./60 percent Bemeasurement system response to a zero lion in the line or 40 percent &. so Percent NgAM mixture Islevel calibration gas before and after a 14 C411bretim IfVague Assemibly. A three, recommended to avoid an oxygen synergtmStated Period of operation during which no way alve 61e422W to direct the wera and effect that reportedly occurs when ouygenunscheduled maintenanice. repair, or adjust. calibraton ON" te the analyse?, Is recm= Concentration varies sigaiflocantly froms ament tookt Place. mended. Other Usthods. Such as qulckacon. Mean vaJUe2.5 CAlibration Dnil The difference in flSCt liOLf to route co.11broStl@ g5o to the 4.2 zero GaS. High Pually Air With is.the measurement system response to a mid- Analyzers ame applicable, than 0.1 pars pef million by volume (pmuslevel Calibration gas before and after a LIS Pafflsa~e "Uter. An In-stack or an of orgnic iatertali (Propanes or Caruomstated period of operation during which no out-of-siack glams fiber filler is recommend. equivalent) or less than 0.1 percen of theunscheduled matrnzenance. repair or adjust- ed If exhust gas particu.lato loading is s*g span value. whichever is greater.ment, look plsAce. itiflcaist. An out-Of-stack flider should be 4,J Low-led CAlibsattlow Gas, An omAb.Z65 Res pounse Time. The time interval heeted to prevent any condensation. le calibration gas with a concentamofrom a step change in pollutant concentra. J18 Recorder. A Anip.chatt, recorder, qiaett.5t 5preto h appi-tion at the inlet to the emission measure. W0 Cmuputer. or digital recorder for re. eqiablespnt to2 alue.cetofte p
mernt system to the time at which 95 per. Cording measurement data. The minimumin cabl So" Wase.s alvt a.A rai
cent of the corresponding final value is data rmcrdLte "equirement is one measure c. i-lo alibration gas whacnetAtin eqrvani

q~reached AS displayed on the recorder. ment value P-1 ---- te. 'face This method lent to 45 to Vr percent of the applicable3.? Calibi'ufon grror The difference be Is often applied In highly explosive areas.
twee th ga cocenraton ndiate by Caution and care should be exercised in san value. Gs nognt-een he taxconcenrationIndicaed by4.5 MI ph-evel C4111ibtinGs noranlothe measurement system and the known Choice Of equipment and lnstaflation. le calibration as with a concentrationconcentration of the calibration gas. 4 ca~lbruttou and Other GUMs qias:t ot s ecn ftesp1

Jt Apparatus. OAMe used for callibrations. fuel. and eoaln. euvln o3 o9 ecn fteap
A Schematic of an acceptable measure. buation air (If required) are Contained is cable sma value.

Montsysem s sownin Fgur 2S-1.The Compresged aU Cylinders. Preparaition Of L Messuriewstw System Perforimence Spe.men sste I shwnin igre 5A1. he Calibration gases shall be done according %a WWSesential Components of the measurement the priceure int Protocol NO. 1. listed In " Zero DWiL Lmr thoa =3 poema ofsystemk are described below. Reference 0.2. Additionally. the manufac. h;*a value.
lurer of the cylinder should Provide a rae. L2 Calibration DKMf Lou than 23 per-

cent of span value.
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S.J Calibration Zrfro Loess than =5 per. I. Zminaft~ Messivmamg rest
cent of the calibration gas value. 7.1 OrpmIC AfeaurRemen Begin Sam-

.1. Pr'eLst Prepcrations, pling at the start of the teot ;*nod. record-
I.i SeOectio 0' SampIIIAV Site. The laCS. ing time and any required Process Informa-

tion of the sampling site is generall - spect. tian aU appropriate In particular, note on
fied by the ar;llcable regulation or ;urpose the recording chart periods *I p~oceu inter-
of the test; i.e.. exhaust stackc. inlet line. Set. ruption or cyclic operation.
The sample porn shaLl be located at least 1.3 7.2 Drill Doemm~qaagaoq Immediately
meters or 2 equivalent diametei ( whichever following the completion of the test period
Is less) upstream of the gas discharge to the and hourly during t.he test partcd. retitro-
atmosphere. due* the zero and mWId-evel calibration

1.7 Location al Samplle Pvoft Install the gazes. ore at a time. to the measurement
Sample probe so that the probe is centrally System St the Calibration valve assembly.
located in the staci.. pipe, or duct ind is 04ake no adjustments to the measurement
sealed tightly at the stack port conret.cson. system until after both the wer and calibra.

6.3 measurement system P V raetion tlof drift checks awe made a Record the MWia
Prior to the emission test. assemble the IlyZer response. U the drift values exceed the
measurement system following the manu- sPeCified limits, Invalidate the test results
facturers written instructions in preparing IWreeedling the check and repeat the test £01.
the sampile interface And the organic anso. lowing corrctions to the measurement
lyzer. Malte the system operable. sYatrM. Altarnatively. reealilbrae the test

FLA equipment can be calibrated for measiiremenlt system ofs in ection 6.4 and
almost any range of total orgarnic collcen. report the resuilts usin bot &AS of caUibra
tratlens. For high concetrations of organ tion data (I.e.. data deteromine prior to the
lce i >1 LI iartent by volume as propane) tet Period and data detecasned f*ollwig
modifications to most commonly avaiable the test plerod).
anal yzez arn necessary. One amceptad L OrYganic Cowcznmtten" Cak~tcafoma.
method of equipment modilicatioef is to de- Deterimne the average eSuVNi eangenira.
crease the asiz of the sample, to the analyzer Ufl ill terms od puinv as umwlehte or other
through the use of a smaller disarmer Cbrtimon gas. The averase shall be deter.
sample capillary. Direct and continuous rale by the integration of We outout re
measurement of organic concentration Is a coan over the period spoclsed In the We
necessar7 considerationk wheni determlining pilcabie regullitahee.
any Modification dehign. 1 results ame revuird tn slw of ppm' as

&.4 Catibewrego Z~ r#Tst Immediately cabo adus isssve ossetr~
prior to the test series. (within 2 hours of usn tosf W
the Start Of the test) introduce Wte gais and
high-level calibration gas at the calibration C.. 1 c.,.
valve &ISIemRaY. A4jUst the analyze outpUt
to the appropriate level.IL necessary. Cal. rA. 23A-1
cuLate the Predicted resonse for the low. Whem.
level and mad-levet game based on a lUnea C.-Orgznjc concentrawle ca ebLOozepm.
response line betwien the zero and hilgh. C...-Ortanic csmcentrasn as mcasatred.
level response. Then introduce low-level ppmv.
and mid-levell cal~iration case succemovely K-Carbon equivalent esmelles faeit
to the Measurement system. Record the an. 9 a-2 for ethaem
alyzer response for low-level and mid-level K-2 for propane.
c Lilibration game and determine the d~ffer. X w4 for butane.
encee between the measurement system rM K-Aprpropriate rup-- factor for etha
sPonse and the predicted rsponses. These organsic calibehonf SOSdifferences must be leas than 3 percent of . 1Atifoevitphg.
the respective calibration gas vatlue. U no.amm i o Vlt~ ral
the measurement system Is not aiseptable C.omp sursent at Siesa Or.gan
And must be replaced or repiaired prior to m od-heliSresV. Ea.
tasting NO adjustments to the measurement ronmental Protection Agency. Research THl.
System shal be conducted after the caibe angle Park. N.C. Pubtlcaslun No. EPA-45O
tion and before the drift check (Section 7.3). 2-75-041. June 1971 p. 4444.
If adjustments are necessay before the 3.2 Traceaib~lty Proai for bltahllithing
completion at the test Series pertform the Trite C60onesncrauae Of Gem Used for Call
drift checks prior to the required adjut- bratlim and Audits of Czntinuou Sourc
Monts and repent the calMIbrto following Emsso mealia (Protection gNcy iIron-&
the adjustments. It multiple electronic mental MUMontoIg artcind Asupu Laboratry
ranges are to be used each additional range tt MnorgIS SuptIA)1ý
must be checked with a maid-level calibration Research Triangle Park .4.Q June 1311.
9as to verify the Multiplication factor. 9.3 Gasoiline Vap ollosen Laboratory

CUS Response Tille Test introduce zeon EvlslmPr 1 U.S. DErbirnmenai
gC" iCo the measurement system a the PrOtactlos Agency. Offic of Air Quality
calibration valve assembly. When the Paining and Standards. Research Triangle
system output has stab~lwzd, switch quickly P52k. N.C. ElG Rapedt No. 71-GASA4
to the high-level calibratn gas. Record the Auigust 1971
time fromn the concentration change to the
measurement sy. a " sponse equivalent to
93 percent of t, step change. Pepent the
teat three time ind average the results.
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METHOD 3 RULES AND IeEGULATIONS/AUGUST 16. 197?

.%irmoo 3-GAs ANALYSIS L J CARBON DOw:.
ins. OxyGEN. Excuss Ain. AxeDOay MoLtc. 2.12 Condenser. An urcoled or water- lengthl of the test run. may be used. A cs.
ULAX WICoit? cooled condenser, or other condenrer t-.a PGCztv 'A the rangeat of53 to 90 liters as sug.

will not remove 0.. CO.. CO. and N.. may We Sested.
1. Pmncivie and Applicability used to remove excess moisture which To Ieak-check the bag. connect it to a

1.1 Principle. A gas sample is extracted would interfere with the oprtono water manometer and pressurize the bag to
irom a stacx. by one ofte feollowing Meth- pump an~d flow meter. 3 t'o~¶ 10 CM . 2t LHO.Allow to

single-point. intgrt sampling' o (2) %dflst sample £15 flow late. thle water manometer indicates a leiw.. An
,litgraed smplng;or () 1' aternlative IeaX-checX method is to P'ressur.

Muti-pouit. integrated sampling. The gas -.4 Plump. A Ieak-free. diprals-y e tebatoSo10c .0(t 4i. .O
sample is analyzed for Percent carbon diox- rlLP or eQulvalent. isue to trnpr I a he all tow 5 tost0nd ov iHt.0 A2 deflae ba0)
ide (COO.) percent oxygen (0.). ad g saminoe Cs to the flexible bas. Install a andicallwts San leak.ht dfltd
sary. percent carbon monoxide (CO). ii a smnall surge tank between the pump and ~ ~ Awae4WdU
dry Molecular weight deterlmination ts to 1210 ate litt Mto to eliminate the P tk~ tubet maPretsuer, U0 or eq watert, of aot s.
made, either an Orsat or a Pyrite Ianalyzer of trie dlaphialgi pump on the rtentWet' cub (12iA01240Is se Or the fVleblet oabout lea0
may be used for the analysus for excess air 2.. Rat Neter. The rotameter. or C 1 9)I sdfrtefeil a ek
or emulsion rate correction factor deternai- eqwivalent rate meter. used should be cap.a- hC
nation,. an Orsat analyzer must *it used. bie of measuring nlow rate to within =2 Par- 2.28 VacUum Oauge. A mercury manom.

1.2 Applicability. This method is aPPL~call cent of the selected nlow rate. A flow reae str O.~I sdfr eqi~~LO othe 6 s mplsn tns
bit for determining CO. and 0,cneta range of 500 to 1000 cins/rml is ussi.estedse.orth amligtri
tlons. excess aWr and dry molecular wii 2.2.6 71uu0bIS Bag. Any leak-fe DUMA2N nlss.PrOmiadFrieaa
Of a sample from a gIA stream 04 &ailed (e.#. ~Tedlar. Mylar. Teflon) or PisUe .3AalalP retadp.oa#
!uei combuistion process. The method may cowtd aluamilnu (e.g.. aliuinizled Klapsri IYW Imaintenane and operaion proce-
Also be applicable to other process.t where bag, or eqwva~lent. having a capacity ow bdrf folo the ~ UU% t re pmende
it has been determined that compounds Atsiont with the sele-lsd flow rage BUl tiMe 7 h &dlt .Uia tews ot
other than CO.. 0.. CO. and nitrogen (no fedhrf
are orM Present In concentratsins sufficient
to affect the results.,

Other method&, as well as ro~oltjctonas te
the procedure described heretin. art also apO.NLZII
pliCable for some or all of the ago"e deter.
miaut&lons. Examples of specaic methods "VI (LS'000Lgl*A,
and moditlcationg Include:. (1) a MUtiU-point
sampling method tusin an Or$" anayser ta
analyze individual slab Samples obtaind ateach pointr (2) a Method US=n =:0 or 0f
and stloichiomectet calculattlmu to determine
dry molecular weight and excess sin (3) a&
sighing a value of 30.0 for dry molecular
weight. in lieu olf actu$a measurementa. for
processes burning nattraj gMs coL, or oiL
These methods and modifications may to
used,. but are subject to the approval of the I I. Gtaee son".~ lto
Admitistrutor. U4S Envirohineauai prowe.
tIA" Agency.
2. Appersatis

As an alternative to the samptis.g Xpsm~n 51~I
tUB and sYstemns described herein, other"i
sampingA sysOtems (e.g.. liquid dispLascemsenti N
MAY be used Provided such systems are Cal
Pablo Of Obtaining a representatve samsple
Lad ma01CitaInin a. Constant; sampling rise.,
and are otherwIse ="pble of yielding ne- LIceptable relts.L U~se of such systems is suls.
sect to the approval of the Administriaor. SIGLTx2.1 Grab Sampling (Figure 3-1). AIAaCOatum

2.1.1 Probe. The probe should be made Of COObauSus
stainless steel or boroalilcac glan tubing
and should be equtipped with an in-stus; or Pae
out-etsck filter to remove particulate =&atr
(A Plug Of glass Wool is aatlstaCtor for this
Purpoe). Any other mastertias ILemt to 0,.
CO%. CO. and N, and resistant to tempera-vu

40 ture at sampIlng Conditions may be used for FILTER
the Probe: examples of such material areg (CLASS WaOU
aluminum, copper. Quars glass and Teflon.

2.1.2 Pump. A one-war squesu bulb. or "c "" C
equivaent. Ii used to transport the gas-
"sMpll to the analyser. AV

2.2 Integrated Sampiling (11gure 3-2).
2.2.1 Probe. A probe such as that de.

lambed in sewumo 24.1.1 I mu~table.

'Mention of trade names or specific prod.
ucts does not constitute endorsement by the
Environmental Protection Agancy.

EPA STATIONARY Sa~aMcg aaeLtmo plETH"

Page 2.1 Rev 2 3114 B-19



2.3. Dr Moecui WeghtDetrmin. Dterinethe ercntae o thegasthais 4.1.3 Place the piobe in the stack. wit.h
2i.3. ADryl %i Weightr or Dne tyermi. eN. o th pecntg of ith 9 tha La the tip of the Probe Positioned a" thio sam-

t'",AL Or a&& analyzer orIytp com 14 an C utrcing th Su Of the ~ * Pang pont : purge the sampling tine. Draw 4
b.3. loisln ga Rs ate usred.o pcoror cent. Colul. an phedrcen mOuat weight0aer samaple into the anajyzer. For emission mWt1.3.2 mistin Rat CorrctionFacto or cnt. Cacula.- thedrycorreulrtieihtfactorredeonerct inaetermnatio. memmdatte

Excess Air Determination. An Orsat analyz. indicated in Section 1.3 ly analyze the sample, as outlined in Sec.
er must be used. For low CO. (lea than 4.0 3.2.3 Repeat the Analysis and calculatIon Lionsl 4.1.4 and 4.1.3. for percent CO. ot Per-
percent) or high 0, (greater that 15.0 per- procedures until the indlividual dry MOlecta. Cent 0,. If excess air ts desired, proceed as
cent) Concentrations. it.e meaurinig burette irr weights for any three analyzes differ follows: (1) immediately analyze the sample.
of the Orsat must have 4t least 0.1 percent from their mean by no more than 0.3 g/g. as in Sections 4.1.4 and 4.1.5. for percent
3ubdlvtsit*A. mo'e (0.3 liblb-mole). Avectge these thzee CO.. 0.. and CO): (2) determine the percent-
3. Dry Molecsilr Wringh Dete,-renagtio, molecular weights. and report the results to age of the gas that is Nit by subtracting the

Any of the three sampling and Ljytlczj the n~earest 0.1 g/g-mole (0.1 lb/lb-mole). sum of the percent CO., Percent 0.. and per-
Procedures described below may tte u~sed for 3.3 Mull-ii-Point. Integrated Sampling and cent CO !rom 100 percent: and (3) calculate
determining the dry molecular weight. Anialytica~l Procedure. percent excess air as outlined in Section 6.2.

3.1. Single-point. Grab Sampling and An. 3.3.1 Unles otherwse specified by the 4.1.4 To Insure complete absorption of
alytical Procedure. Administrator, a minimum of eight traverse the CO.. 0,. or if applicable. CO. make re-

3.1.1 The sampling point In the duct pounta shall be used for cirular stacks ;eate" Posses through each absorbing solu-
shall either be at the centroid oi the cz having diamete-i less than 0.41 mn (24 La.). a tion untdl two consecutive readings Are*h
section or at a point no closer to the walls minimum of nine shall be used for rectangis. same. Several passe (three or four) 0s9
than 1.00 in (3.3 ft)i. unless otherwise specs ht it*,',* having equ-alent diameters les be made between readings. (U conZsii
fled by the Administratcr. than 0.41 mn (24 inW. and a minimum of readings cannot b! obtained alter thr*e can.

3.1.2 Set up the equipment as shown 0i twelve traverse points sha~ll be used for gLj secutive readines, replace the ambUooig so-
F1g1 r 3-1. maltng sure all connections other ases. The traverse points shall be lo. lution.)
ahead Of the Analyzer are tight sand le"k- cu acodn to Meth)od 1. The use Of 4.1. After the analystis is completed.
tree. If and Ors"at nalyzer 1s used. It is trei fewer points is subject to approval of the leak-check (mandatory) the Orsat analyzer
ominended that the Analyzer be leaked, d~itur once &agan as described in Section 5. For
checked by folloaig the procedure in Sec-A. iitrtr the results of the anYalyss to be valid, the
tion 5: however, the lesk-chefk is opton 3.3.2 Pollow the procedures outlined In Ors Analyzer must pass this leakL test

3.1.3 Place the Probe in the suack. v~ sec~.ons 3.2.2 tin-ought 3.2.3. excepst for the before and after the Analysis.
the tir~ of the prube positioned a" the saw- olOlowin traverse all sampling points and
pling point Purge the sampling line. Draw a sample at each point for an equal length of Noes Since this single-point. grab sass-
sample int Ut. analYser And USIKUmeaey time. Record sampling data as shown in Piing and analytical Procedure in normally
anni-sze It for percent CO. and percent 0% Figure 3-3. conducted !ns conjunctioni with a single-

point, grab sampling and Analytical proce
Determinei the percentage of the gas that ia 4. t~inisio"A Adtt Cileoetioiso FO4ct? 80 dure for a pollutant, Only one analysis is or.
N. and CO by subtracting the sure of the Lics Airlen~ao dinarily conducted. Therefore. great car,
percent CO9 and percent 0. train 100 Per must be taken to obtain a valid sample and
cenit. Calculate thie dry Moleoullai welgight as SO= A PYTIlttyre combustion gas ae nlyi.Alhuh nmatcs ol O
indicated in Section 4.3. lyzer Is not Acceptable for excess alr or stlui. orly 0 AItreugrd.I in restcmmeonded tha.

3.1.4 Repeat hen Sampling. a4ay117, AnM s*Oft rate correction factor deteranastjion ort c0. and r .eeq masred. ati eomnde thatSc

calculaition proceduras, Until the dry moleg unless Approved by the Adminilstriiltor. lf 11011 4.4 be used to valWdat tht anaytical
Ular weights8 Of anY three grab samples both Percent CO' and peren 0. a&" MOeO& dat.
differ from their mean by no more thani 0.3 ured. the analytical results of any of the 4.2 Single-Pollist. integrated Sampling8
g/g-moie (0.3 lb/lb-molle). Average these three procedures given below may also be and Ana~lytica Procedure.
three Molecular weights. and repot't the re- used for calculating the dry moeuars 4.2.1 The smplin Poinit in the duct
suits to the nearest; 0.1 gleg'tuole (lb/lb. weIghtt. shall be located as specified La Sectioni 4.1.1.
moe.2S teont nertd Smln Each of the three Procedurm below Sha 4.2.2 Leak-check (mandatory) the neal-3.2 inge-Poli nu~lsed Smoling be used only when specified in an applicable big bag as in Section 2.2.4. Set uo the equip.

and .tnalytlcal Procediw subpart of the standards. The use of thesen n ssoni iue32 utpirt
3.2. Th saplig pont o te dset procedures for other purposes must have samnpling. leak-check (mandatory) the train

shall be located as specifla-d in Section 3.1.1. seii ro orv fteAmnsrta. b ~cVavcu ag h odne
3.2.2 Leakt-check (Optional) the flexible seii ro prvlo h di~tao, b lcn aumguea h odne

bag as in Section 2.2.L. Set up the equip. 4.1 Single-Point. Grab Samplin and Anl. inlet. Pulling a vacuum of a least 250m =ingE
men% as shown in Fligure 3-2. Just prior to alytica Prcdue (10 in. 1V. Plugging Mhe outlet at the quick
sampling, leakt-chick (optional) the train by .. 1Tespln potinhedm dIsconnect and then turtung of f the pump.4.1. Th saplig pintin he uct The vacuum shal remait &table for at leasn
9lacing a vacuum gauge at the condenser shaill either be at the centroild of the crss 0.5 minute. Evacuate the flexible bag. Con.
Inlet, Pulling a vacum of at least 230 mm section or At a point no Clowsert the wQIti nect the probe and place it in the stack
Hg (10 IU, 3g), pluggin the outlet at the than 1.00 mn (3.3 ft). unmless otherwise ipei- with the tip of the Probe Positioned at the
Quick discon~net. and then turning off the fled by the Administrator, Sampling point PUrge the sampling line,
Pump. The vacuum should remain stable for 4.1.2 Set up *.he equipment as shown in Next. connect the bag and make sure that
at leas 0.3 minute. evacuate the flexilt~e Figure 3-1. making sture all connectstins all connections Are tight and lenk free.
!,ag. Connect the probe And place it in the ahead Of the analse are tight and Ieak- 4.2.3 Sampale at a constant rate, or as
stck1 wt the ticp ofnthe purrobte osatine free. Leak-check the Orzat analyzer accord. specified by the Administrator. The ima-

st he ampingpoit. puge he ampin ins to the Procedure described in Secitioai S. pling run Must be simultaneous willy and
line. Next. connect the bag and Mlake surfrteeaettltet ftm a.tept
that all conncions zre tight and leak free. This teak-check is mandatory, o uthsamt emi tal rat oftie dtriatio. Ch ollec

3.2.3 Sample at a constant rate. The sam- lut34S~PN AT AAant leaust li 3 rate0 fet') ntof s Cmplecgas
pling run should be simultaneous with and __________________________ Sal lers3 vlumes (1.y be' collctd subjlect
for the same total length of time an the poi1- Trm OL 010 as. o ce... ts appovlue of bhe Admiistrtor.sujc
lutant emission rate determin~ration. Collsict 4.2 Obtain on te Adinistrator.le a

tlonof t eat 3 l~ers 1.0 It) ofampe Iample during each Pollutant emission rate
gee is recommendeft however, smnaller .vol- determination. For emission rate correction

umesmay e clleced. f dslft. Ifactor determinhation, analyse the sample
3,2.4 Obtain one Integrated flue giss within 4 hours after it is taken foir percent

sam~ple during each poluttant emission rate CO. Or percet 0. (as outlined In Sections
dletermination. Within I hours after the i 142." through 4.17L. The Orsat Analyser
"inpl is tao n analyse It foir Percent CO. must be leak-chect(N seeSction S) beforle
and percent 0. using either on Ors anlz the analyss U excess air is desired procee

eror a Fyrtetype combustion gas analyzer.flos 1 ~hn or le h
" U a Orat nalyer s ued, t i reom* -(-4.llO.. CiU oW ~icoi smple Is taken, 101alyse It (U in Sections

mended that the Orsat leaks-check described 4.2.5 through 4.L,7) for percent CO. 06. and
in Section 5 be performned before this deter- CO. (2) determinem the polrcentagee of the Sai
mnatn&ouW however, the checkt Opis0lonal. that is Me. by subtracting the sum of the per-

cent CO.. percnt 0i., and peorcent CO from
100 percent;~ (3: calculate percent &me exs ir.
as outlined In Section 0.2.

EPA S tA!4ARY $~*AUX SIA00iN #413400
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h0l~ tOFLEL A MV M~A1IOM/bAftc a. ity,

Umaeo 1G-rmln'o or CAA 3. lLvem.Am? uubotanm ma=IL 53A. Air-c~oold condesuaw or s~eknewL
Me"==z~ ZiaMaeOe FIROM StAuaaa? uurong abeotUoa of Wnransd oner" -sll To remove any exam mawiwe.
3owuem interfer to 0000 elteaL For @13±1014 dWe. 5.2 lngermu* samps (Figure 10-2).

crtmination muml for Water (H.O) and 3.L probe Stainle stowl or sheathed
1. P91Inago and 4Ppwt"&bU*W. a~bO dioxide (CO.) ane 34 paernit 26o * toro
1.1 rneso)ls Aa intoeam i or connuotn per 7 ppw CO and 10 po ta Cot e 10 remov glcass equpe m WI afitro

gas Lmole is -extracted trim S sampling ppm CO. respectively. for devicesn mosumSn remov parucoLae muiatte r nfgS
point and aaLWYMd for Cr~bft moAoxide in the 1.300 to 3,000 pom range For devices . t.:ol odnerO Wt

(CO) content using a Luft-type nondLaper mesurl= n I± e C1 tO 100 Pom rnan. Later. To remove amy c@1msm oluttwe.
Wy~e Wr~d &tAJ nlyzer (NXDM) or eqt,-lvalnL ference mltos can be sa high as 3.3 parent 3= VacLu Need!* valve. or squidulazL to

1.2 Aoodsceb~ity. This method is applies. 2.0 Per 25 ppm CO and 10 peri t CO, pe to1 adJust a"o Mate
bie for the determnnation of carbon monox* 50 ppm CO. The use of &uka SW and osar .24 Putin. Iimx-tre dIIabrl type. or
ide enussons from stationary sources only Ite trap will alleviAt the maow Lifleeler. e auient, to tracaPOrt g@L.

when speci~fied by the test pioceursi for encm Problems. The measured m. voun .3.21 RASUte w.o Rotsater.. or equiva*

determining compliance with now source must be corrected It these tm=' ame used. lent. to measure S (ROW rngm Uras 0 to 1.0
PellrM~,W ="rL Te tst roceure 4. ~ft&WuandaccraMliter par Wm. (0.035 crm).

Will todloste whether a continuous of an wa 4.1 Pveetrlimn The precision Of M ih cKal ofM 5.L totb 6" Uteri (2 or 3 alet).

togrted &%=I*e is to be use&. aalyamr is approximsatel =3 persamt at wit a. cop PUT of 40t 0 s( o 3ft)
2. Asatg and Senotti%*y. 5085.ttlb o t hel bfr

2.1 Mass. 0 to 1.000 poft 4.2 Asrace. The a&WOWc of urns 24D33 uing by evacusting bsg with a pump tol.

2.3 S-e"glvttp Minium detectble cow f5y131 pOii~ey± P5Mo
cftMYS&1 to 20 vorn fora C tS 1.000 pp" span afte &UmllbsIoa 'Mention of trade niames or woedfic prod-

At, A 694 . APPOiW~U5 ucts dossno 05cor~itutoe endoreemeut by the
5.1 Cos"StUM sa uapl (FPU= 104). Enint floo l ProtectlO Agency.
L1.1 Proft Stamniems eta) or sassuisd

sunlm. equipped wMt a filte to

~skugttet 0etuft SIgnal

h"v A~f.Vu. Fva~eimm &aSM Odpem.**l tdwSw

EPA 3TAI1OtMmvIYR saspou*ms wrftm
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one b7 a~di? no utter. When tvacusAtin
a complewe there shou~ld be no nlow Ta~ .I.aDS
hrough the met. TAU&________ DATA____

"827 P"~a tube Type 5. or equlv&ent #. a
Acedt the prowe so that, tats mpllne am________________

*tecan be reculatood ProporionlOl to Uth
AAgas velocity when velOcity Is varnsui

with the Urns or a samoke traervm is 008
luctad.

5.3 ARSIOU~ (FPu~re 10-3). ____________

5.3.1 Carboin ramWaxile @iLpo. NonfidO
erave tntrwnd spectzromete. or eoquivslett.

!rhis (natzrmmnt should be demuatrated. Oea)refere.Mi W the manufacturer. to meet or 40-
taceed manufacturer,&s pecllcatloaand -- OW
hOrn desrinbed to this method. *u

5.3.2 Drme a" ue To Coesium apgio*l
RWAtal 2006g of ailim SeL

3.3.3 Ca~thbeogis ves, Itaer to pwagrahl

5.3.4ctuor COWLAszomnddb 4D eh dried AS 175' C (34r M) for 2 houza.
~a~u1~Wt. .3 iAscaril Comaocafly avail&"le

7.1 £eWWtaUa Wfem" Quoalbas the ionueawe Of
7.1.1 Co~altuesis .somplhu Bog up the woo mooge the esne W&W eqtm

equIPeN~t, so 9IhowOI : Fgure 10-1 mnaking 011 18-L
sure AUl connectloes n In" lreekh. Plac the

FO gmOro"e in the StWa " at e ampling Poin an .. adC1F
Put" the sAWW"pUsgle. Cmnest, the LV.

airm. Allow 5 inbeute for co syste be FMO v11e (drybesL
th~t hnmodUe anatq= peedin ra- mit-- Of= Co memi

as rwao by the t" pimanem (ees 7.2 Uw NM aWLWW. Pnb w

voued bymle W0 ndMth Iiwegtograw w-imba" of thet mo
WAIo. Prmdr (3 FSU 384.ab L.ow"c*tvsrme Anw

lewbibe bee. ant up the equiposonts sIhmm ~ sid caugrons Airpouawi valM. r.
In FPgur 10-3 w"th the bee dlmsneceed. OF al Cl.. A eany au p

t~ha &al coarueclm samwe &M free aepe at .mh bAlbyaodfeIn
a rate provatlaa to the AGOe vehrnltl. sm bo J Is Abpamoan"le Ce0w
CO content Of the PS no be deosMmbed DOW AM~ u.uj " sm Pt bCan
by usn the Method 2 Integratd samp. *16.2 MIA % X3 13 o14 Augst IM.d
proooedrve (3673P 24100) or b7 weighing AntsrIssrato Noo MUS.umn Safe
the inM"Wt CO. remova tw anM asopwm Aplse QL. Tseh20in Pr Dhl.
inso COO oanernsstlm free the pm volume alll FIIN 6Pe
inmple and the weIIGIS gam ON the valle. 13.4 Me"e 315A. 31&& and 411A Inhwaed

52.5 CO. uimevalt tube.b Un appnis Aneseusoilsr mJe

8.3.8log"ook aste doeLA.e For useehit La ulle __ap

5.3.7 ~ ~ ~ ~ WI Va"e soui valve to equivalentm be IUl CUMON CObl 1bLtrf wes7.'m m Aa?'L
sub Cessrnol. Dina e the aggh saretm ModAI Ustc S6Pn.

5.3.8~UWJ~ thee tossr'sm. fltmee ohe equvaen Vr"n Ieulm VWM~e paled4 nor Ana*.
toSA Ceau6 pa v flwtaeof0be 1.0 lister w bflooin th otaindt. Fellow the someu m .II

v ~mst(0.0 so atm thOug NDWL Boo lmi9J PAIn a414 edfe p1eeuw
5.38 eed, pteaul.To rnl~ evenlo asa SAWM the 1~ to fore wathe". A

SZen eei .1b moo" vaftadm up."S"t During data tan t"e am6le oem. bk

woaddit lowa mno ta~~ Lsreodn Coftbnabo sok waps a&e beVROI the inang'
6..9 lifta meser Asttionh ofe~ IWve..n Wrql oMta ,,bdoure

Wspan(.03 peuleda through N. o ue. n arn ~b.Ze end efleasWed e t.e413.
5..0Prgiaeode 5*60pesrcent. Tod 20o~ per,.Ant pimdt mu the sag veb. witorm.ad

spa~n. TueVI ofa eNeentmatlo.shl net the t talauhe to chef th s l am.eacoed ~ ~ ~ ~ ~ ~ ~ ~ a am Ume thsolebe orepr mem PAM& ee Samoa o-i

famane 0" andrd.e saTho e forlleson. MW Su odU. eoa da"ap_ MAONa eI n

ahaLU be amtiled by the auufacturer to be
wthin 22 pam ef the specitled CernM..
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IL D4401"tOWS of Ps'Wvinoat SPsetcaos

Uional to the measurment Int, -nded f or
Coanectuaon to 1wd4out or "ala Om~ Muk. do-
vices Usaually *zprmwed mas mafl"ots or mil.
liamps full Salne AL a 91ven Impedantce,

Full scale-Tho maizium measuring Ilimit
for a -.Ive rangs.

Mftrntmu delectable sessffttutt-T]ý*
ýmallmt amnount Of inUU coumcsmuou that

eam be detected as the conetration an-
Accwucpi-The degree of saywement to-

twnen a mesavired value and the true 7Lue:
'usual expressed mas peatent of full usle.

71me to to vemmsu 'aponw-Tho time in-
terval from a step change tz the Input con-
ConrStIon a" the Instrument IlWt to a read.
ing of 90 Mecst of the iltlmate recar~ed
monestrauos

MasT~e 'UW inPerevun-me Interwa be.
tween initIal resonse time and tUme to 90
Percent --jýpoaos alter a stop Increase in the
111109 Cscsntratod.

FUM 71me (to pvrvvvai-Tho Interval wu
tween lnuaJ rum"ns time and time to 90
percent respounae aftekr a step deamee in thetaliet rnnentrauon

Zero D'V?-Th. chang In Ingtrument
Output Over ft staed Urns period. usually 24

17 expresed as percent full Scale.
Splus D'lf-Tbs chunm in Instrument

outPUt Over a stated time period, usually 24
houra. of unadJum"e Cantinuous operatuc.
when the in~ut nentuatlonis IA stated
upBcal. veige usuially exproew mas poemn

Proctioaw-The degree of agrsement be.
twOM fepeate measIreMents Of the Sense
000n101tration. szpremsed se the average do-vlation of the sIngle remind from Lth mean

Nfte-foatanaus~ dowlaucos from amean output n3t caused by Input cbncentra.
Uon change.

LiueentV.-.Tha, naximum devijatic be.
MOMn an actual Instumrent readfn and the
reain predited by a suraleaag lin drawn
between upper ead lower =UlbratUo poizfts
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MIKTHOO 4 RULIES AND ftEGULATIONS/AUGUSTIO. 197?

M4XToo 4-Ol1mMCICmATIOR Of Moui'ce
Co.rr tX STACS (3ASO

1. Pvamwpe and APIicawi~ft
1.1 Prunciple. A gaM sample is extracted

ata conistanut rate from 1.1111 Source: Moisture STACK
is removed from thle sample sitram and do- F 5.113 waLL CCAOINSINI.Ct NMf STSTIM 1"L?0.UO#4
tenniuned either volumecricaLly or gravirnet. (1TK W4 S1AC( SILICA GEL. Wlle
rilaily. 04 OUT OF SAS

1.2 Avobcabdilty. This method is apolice.
ble for determining the Moisture content of

reference method. for accurate deterniana.
tions of moisture conten~t (such Is arM
needed to calculate eml~eslon data). The
Second is an apoproximats~io method, which
provides -- ates of ,nerent moisture to
aid In setting liokinstlc sampling rated prior
to a Pollutant emiwon measurement run.
The approximtinon metnod dascrbed
herein is only a suggested approach: alter.
native mensw for approximautin the maw- THdaETM0111I A
tilrt Content. e.g.. arylng tubes. Wet bulb-dr4 bulb techwaisus. ondensato, techniques.
stochiomtecic cal1culations, previous expe-1 NPSSVAV
once. aet. ame also acceptable. IC
The ref erence method is often conducted

Simultaneously With a pollutant omfissible
measurement run: when it is. calculiatlon of
Percent isok=netc. pollitant emission raue,
etc.. for the run shalt be based upon the ra-
suits of the reference method or Its equlyt.
long: these calculations sruall not :e baued 0I AV
Upon tilie results Of the appztMAIMLUOn
method. unieon the approximation method IA
is showns. to the satisfaccon of the Admininu.
tritor. C-.& uni'rnventai Protection
Agency, to be capable of yieldingr results
within I poerent, 1.0 of the relfercrce
method.

N(o,= The reference method mar yield Pee41 e5v aS4t ~u'ee.c iie
questionable results when applied to saw.
rated gas screams or to streamis that contain
water droplets. Therefore. wnien these co.
ditions exist or are suspected, a second de-
terminatioo of the moisture content shall
be macte simultaneously with the referent* The first two Imptngerm shall contain
method, as follows: Assume that the gas known ilumes of water, the third shaill be
stream is saturated. Attach a temperature epty. anC tMe fourth shall contain a
sensor (capable of measuring to =1* C (r 2.1.1 Probe. The probe Is car itructed of '

F)l to Qie reference method prre.** Mleasure stainless steel or glass tubing sufficiently knw weighut of11. be 1.meash indicating
tyesilica, gal, or eqwivalent deslccant. Itthe stack gas, temperature at each traverse heated be prevent water condensationt, mild the silit gel hiss been previously used. dry

point 'sag Section "D.1 during the refer- Is eqwpoped With a flitsa., either in1-stack " 17* C (3( P1 for 2 hours. New alsiliagll
ence method traverse. calculate the average (e11.g.. a plug Of glass wool Inserted into til may be used as riceinved. A thermiomete. ca-
stack gas temperature. NeXt, determSIne the enid of the probe) or heated out-stack, te". paoet of measuring temperature be within 1*
moisture percentage. either br. (1) using a as desc'ibi-d in Method 3). be temovet pw- c ir P) sh be placed at ut oui of the
psychrometric chart and making alppropri- ticular mattt. fourth impuiger. for monitoring purposes.
ate coMrCtioils1 If stack pressure is dlt.erent When stack conditions permit. other Altrnaitivoly any stem may be used
from tna& of the chart. or 12) using satura- metals or plastcl tubing may be used for the (su~ble tohe approval of thet Adminastr.
tion vapor pressure tables. In cases Where Probe. subJect to the approval of the Admin- tor) tk*At coola the sample11 gas11 Stream and
the pylichrionsetrle chart or the sat~furaton itrnor. allows measurement of both the water that
vapor pressure tables Sar not Applicable 2.1.2 Condenser. The condenser consists habencdnsdadtemiurle.
(ba~sed on evaluation of the process). alter, of f our Impvingers connected in series with has theý condenser. eandhbe w oisturn e ml or
note methods, subject to the approva~l of the ground glaws eak-f roe, fittings or an sW- i.Aceptable means are to measure the con-
Administrtor. shal be use -'ylatfree non-contamitnating fittings dne.atr ihrgrvmtialyo og

The first, third, and fourth Inspingers shall dsewater biter mesriinet l the moisure
2. Rtefeitence, Methcd be of the Greenou."g-math desgign modified metrically.La tomsuehe oiur

The proedure described in Method 5 for' by replacing the tip with a 1.2 ciz~te leaving the condenser by: (1) monitoring the
determining moisture content &s acceptable (% inch) WD glass tube extendting to about temperature and Pressure at the exitt of the

as arefeenc metod.1.3 cm (W In.) froze the battoms of the flaskr condenser and using Dalton's law of partial
as reerece ethd.The second impinger shal be of the Graen. p osures. or (2) passing the sample gas

24 Apparatus. A schematic of the sa. bugas~ design with tse standard Up. setrdealm nt)gh trap, witheat gaes o keptv
Piin trin sedin hisrefrene mtho is Modifications (e4g. using flexible connec- lnoelrt rp.wt ~tgmkp
pun tin sedIn hisrefrene mtho i tilons between the impwgar. using matiert. below 20 C (U8' F). and deterriining the

shown in Figure 4-1. All components sallei ala other than giass or using filexible, weight 96
be maintained mand calibrated acrigt lie thflerbldr If means other than silicsa gl are used to
th6 Procedure outlined in Method 5.tecnLr ybeu uj~~ h determine the amount of moisture leaving

apprval f te Adsunstraar.the condenser, It is reeoraensrded that silica
apprvalof te Aminitraorgel (or equsyalent) still be used between the

condenser system and pump, to prevent
moisture condensastion in the pump and me.
tering devices And to avoid the need to maketi
corrections for moisture tn the me~tered
volume.

EPA $?AflONOY $1111117 SAMI.INO WETHMO
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2.1.3 Cooling System. An ice bath can- 2.2 Procedure. The tol4owig poedure 21 2a Seec &. toaapin iesc
aner abd crushed ice (Or eqluivlent)1 Ame is writtenfl or a condenser ;.ystC (such as t!"~a a minimum total cas volume of 0.60
4ed to aid in condensaing Mohsture. the umpinger system described In Section ___(2 a it) wW 00 calctd AL rate no
2.1.4 metering System. This system tn. 2.1.2) Lnoon.1 volumetrIC Lh~r1 goreasur than 0.021 ral/minu C0.75 cftru. When
udes & vacuum gauge. leakitree pump, meaure the condenseid Moisture. arid Silica both MOAA content And poLlutanit eus.
iermomeoters capable of rmearAring temper. get and gravtmletiic 2nalysis to measure the sion rake ane to be deterMined., the moisture,
ure to within 3' C (3.4' 1P). dry gas meter moisture leaving the ctrndenswr. deterinAMLat= shall be simultsi.neous with.
pOable of measuring volume to within 2 2.2.1 U3nless oitherwise specified by the afnd for the SAM# total length of time as. the
'reent. and reLated equipment as shown in Administrator, a marumuin of eight traverse pouw emsinM* ru. unesohr
pigre 4.1. Other metering systems. capable o~fnt5 shall be used for circular stacks Wi spcfe na applicable subpart of
Imaintainting a consitant sampling rate find having diameters less than 0.61 mn (24 tn.). a tt. udra
?termuung Sample gas volume. may be minimum of nine points shalg be used for 2.2.1 Set up the sampling train as silown
wd. subject to the approval of the Adimin. rectangular stacks having equivalent dianito in Figur 4-1. rurn on the pro0e heater and
triter, term less than 0.61 mn (24 in.). and a minI. (i apiL~canlel the fL~tor heating system ý.o
2.1.3 Barometer. Mercury. aneroid, or mum of twelve traverse points shall, be used temnperatures of about 120' C (246' 1P).t
her barometeir capable of measuring at. in all other cases. The traverse, Points shall :Irevent water condensation ahead of the
osphnerl presewe to within 2.5 mms Hlg be located waccrding: to Method 1. The use cond-miseer allow tume for the temperaursu
.1 In. Hg) may be used. In many cases, the of fewer 7oolntL is subject, to the approval af to stabillise. Place crushed fee is the ice Ita
LrOmittric reading may be obtained from a theA~w Idiitrtr See'as~abePoe~A recommndoed. but not rv.
aLrbY national weather service station. in and probe, length such that all traverse Quuv4pd that A leakll check be done. as followc

hicks cute the Station value (which Ua the Points can be sampled. Consider samplla'g DOsCOAath u.Probe from the first thnpuig.
uslut* barometric pressure) shall be re- from opposite sides of the stock (four total ero tspcalfomheftehld.
jested and an adjustment for elevation diL. sampling Porto) for large stack& to pernit Plug the inle to theI fist Impinge (or fUtes'
rences betweiens the weather station and use of shorter probe lengths. Marit the holder) mod ouill a 380 mm (15 IlL) HS
it sampling1 Point shlall be applied at a rate probe with heat reu~saat tapit or by sombe vacuaum a lower1111 Vacuum Mayl be used, Pro.
'minus 2.5 mn Ng (0.1 in. Hg) per 30 Oft ot~her method to denote the proper distuic se htIt1w* xe~ uigtett

00 fit) elevation uincrase or vice versa for into the stack or duct for each sampling A lakde t at it IS ~ 1104 4lo i periengt of thes
evation decreas. Point. Place known volumes of Water in the Alav age rawlIng rexs or 0.05 pecnt/at th

2.1.6 Graduated Cylinder sand/or Bell first two impstingers. Weigh and record the (0.02 311111101411 whihe or is im. T is /? umi1 p
ice. Theset items fare used to measure coia weight of the silies gel to the nearest 0.5 X. abIle feileelag the lea" zheck reemant
-nsed wafter and moisture caught in the and transfeor the stilica gel to the fourth im. the prowe to the sa Alintl trails.
licis gel to withils 1.1 or 0.5 C. Oradualted pinger alternatively, the silica Cal may fim L.2.4 DuA=n Uth samplIng run.L Maintsle
'linders; shiall have subdivisions no greater, be transfrred to the imintiger. sad the a samolting rrU *Ithin 10 percent of con,.
tan 2 mi. Most laboratory balances are as- we!gnt of the sil~ca gel plus impinges' reoord. staint ruts V. as specified by tile AdmInts.
ibis of weIghting to the flearat 0.5 g or 0111. trate. 1W eWac IMUL record the data M,
&L Thaw balaice are satiable for use

F'ow". 4-2-FtoW Moistruon OsTansawAsnoe oF1141%cg ugTm~o
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quired on the example data sheet Shown in V.,..,-Voiuzmi of water vapor coll1ctsd [At &aither based upon tilhesmults of the in.
Figure 4-2. Be sure to record the dry iss silica gal corrected to standard condl- pincger analysis. The lower of tile"e two
'neter read~ing at the beginning and end of Lions. scm dsci). values of J-. -hall be considered correct.
.ach samoiir.g time increment and when. V,- FinaL volume of ::ondenser water. mi. 2.3.6 Verification of constant sampling
ever sampling ia halted. Take other appro- V,..lnltla1 volume. if any. of condenser rate. For each time increment. determine
priate readinig: at each sample point. at water. ml. the A~V-. Calculate the average, 1lithe value
lesast once during each time increment. W,..lltnLI weight Of silica gel Or Silica ge o .tteiceen ifr1fo h v

2.2.3 To begin sampIling P-sition the plus timegr inrmngdfesfrmte
probe tip at the first traverse pouit. Imme- W,.flnlal weight of silica gel or silica gel Craesl bya retanderet repect the rn
diately start the pump and adjust the flow plus Impinger. 5.reltanrpatteu.
to the desired rate. Traverse the CITU C - r -.ory gas meter calib~ration factor. 3. AV; rozimatioft Method
Lion, sampling at each traverse point for anTh prxasln mto decid
equal length of Lime. Add more ice and, if p..DerLSItY Of Water. 0.9982 &/mi 0.002201 The ap prtoimationly metaho desried
n( "essary. salt to maintain a temperature of lb/ mi). melhow ise Sre~et on y as.2).gte
less 20, C 1W4 71) at the silica gel Outlet. 2.3.2 volume of water vapor .andonsed. 3et.o (see ect 1.2)

2.2.6 After collectin~g the sample. dlscon- 31.1 Apraobe-. Alea steel glu" tubing.
nect the Probe from the filter holder (or (v ,'0-r sufficientlY heated to prevent water Conden-
from the first Impinger) and conduct a leak V-.Wla salion and equipped with a filter (either in-
check (mandatory) as descrbed in Section 9"4stca or heated Aut-sthWk) to remnove Parttie
2.2.3. Record the leak rate. If the leakage ul; te matter. A plIi4 of glass wool, inserted
rate exceeds the allowable rate. the tester into the end of t',r Probe, is a satisfactory
shall either reject the test reuilts or shall - J~ A(V,.I~) filter.
correct the 3ample volume As in Section 6.3 3.1.2 ImpIngets. Two midget ImPingers.
of Method S. Next, measure the volume of eacht with 30 mil caipacitY, or equivalent.4 the moisture condensed to the nearet. ml. Equation 4-1 3.1.3 ice BAth Conta~ner and ice, to aid
Determine the increase In weight of the where: in condensing moisturfe in iMPineetl.
silica gel for silica gel plus mpainger) to the x,..o.001333 m'f ml for metric units 3.1.4 Drying Tube. Tube pwaced with
nearest 0.5 x. Record this information (see mO.04707 tt/mul for Lfhlish units new of mrernitrtedl 6- to 16-mesh indicating.
example data sheet. fligure 4-3) and calcn. 2.3.3 Volume of water vapo collected in tyesi W(reuvt dica),o
Ir w the moisture percentage. as described IA silica gal. r h sample gel aor equivlrottescctth , Mtor
2.3 below, adr thusmpleg. adt rtc h ee2.2.7 A Quality control checkt of the (j an pump1. Vl. Nedevv. oM W h
volume metering system At the field site isV e sample gas flow rate.
suggested before collecting the sample f 01.A p 4 3.1.3 PuBM. LeaMk-free. diaphrag11M type.
lowing the procedure in Method 5. Section or equivalient. to pull the gas sample

4.4 through the train.
U, Cacuatiquons Carry out the followuing A Wt- O 3.1.7 Volume Meter. Dry gas Mete. suff!.

calculatIons. retanuing at least one extra a~entiy sonirate to mesaure the sample
decimal figure beyond that Of the acquired volume within 2%. aad calibrated over the
data. Round off figures alter final calCUla- F~sin4-3 range of flow rates and LondltlIt55 ctuaLUy

Lion.*net-~ encountered during sampling.
Fiount 4.3-AvwAv'rlCAi CArs--PErE'EMNCE if,.0001331 in'! for mtetric unti 3.1.S Rate Meter. aOte&mee. to MUilt

2.0.415 tl for English units the flow roang fromt 0 to 3 1pmD (0 to 0.11
2.3.43400_ 9114____M citin).

.l Barometer. Mercury. aneroid. o

IV.00 VOY de.1.be in Selbsio
I-~~A lP.r.) other barometer. As dsrbdi

j.1.11 Vacuum Gage At Jus 760 ma
_____________ Ns B (30 In. 361 gWW to be Used111 for the sam111-
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A SECTION 13
SPECIALIZED SAMPUING TECHiNIQUES

13.0 GENERAL

This stindiscuames uver specialized sampling techniquethst NWve been used by contractors on
hanzardous waste slss. The reader may develop other technique for s pecirfMc site needs. In those cases
and In cses wheoe the techniques listed here am modfied for use on a op cicrM site CareU documeontatIon
o( the wact procedwurs used should be Wrovded. This section does not discuss arnalytical techniques
since analytical mediods would vary depending on the data quiIty objectives, the compounds of coincem,
the media, and the wakct sampling technique. The Cdnr~ac Laboratory Program pWan to Issue a OPeld

4Methodology Cataiog In the surnnnw a 1967 C.9t wI contalin fIsd analytical technique subtble for
analysse ci the samples collected by wsing the techniques In thi section

13.1 WIPE SAMPLING

13.1.1 Scope and Purpose

This guideline discusses the sumps reqLuira for obak*fg a wipe pauie Wipe samples may be used
* ~to doaument the presew of carckxogeni subsbnos or other tdow metuies. In addftIon wipe sampling

Is cormmonly used to amctadn the site or eqmipmrnetr deos on i t a been accpiatiy effee.

13.1.2 Cofinitons

She Manager (SM)
The hnd~vuL reponsible fo tto sucoseeu compledon ad a work aaslgrvnu wUki budget
and cede.This ps ao iIs alsonralhrrd to nthe Site Prooec Manage or the Project
Maruge and Is "ykwy a cortructoes e~ompl (see Subeteion 1.1).

Wipe Sam*l
A sample used to *sm surface conauninial The tWm *wipe wipls, a Orpe swnpK0,
air1 sfmee sample'hve all been used uynonymousiy. for prpoem of thi sedba, the
sample WI be teniud wmpeWr~e

13.1.3 Appffcabilty

This guideline Is appliobie wnen a sample ofthme subsces on, a uurec Is needed Surfces may Inj 'A de walls. Rloors ceflings, desk tops, equipment. or cther large objects Uwe potentilly contaminated.

4 Responslb~llles

The.M or designeeisr qrwp ona~for decidingwhen wipe onlt ies neded.

13-1
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Fed personnel are responsible for performing the actual sampling, maintaining sample IntegrIty, and

prerlng the proper chain-of-custody forms.

13.1.5 Records

Records of wipe sampling Include completed chain-of-custody forms and appropriate entries In the
geld logbook. If the sample collected is to be analyzed using the National Contract Laboratory Program
(CLP), then CLP forms must be completed as discussed In Section 5.

13.1.6 Procedures

Wipe sampling can be an Integral part of the cverafl sampling program. Wipe sampling can help to
provide a picture of contaminants that exist on the surface of drums, tanks. equipmentM or buildings on a
hazardous waste site or that exist In the homes of a populace at risk.

Wipe sampling consists L4 ruboing a moistened filter paper over a measured area of 100 cm2 to 1 M2.
The paper is then sent to the laboratory for analysis" The results are related back to the known area of the
sample. A proper sampling procedure is essential to ensure a representative. uncontaminated sample.

13.1.6,1 Equipment Required

The following equipment is needed for wipe sampling-

"* Whatman 541 filter paper or eculvaient, 15 cm

"* Osoosable, chemrica-protectoie gloves

"* Solvent to wet filter paper

13.1.&.2 WIpe Sampling Steps

The steps Involved in obtaining a wipe sample are listed below.

" Using a clean, Impervious disposable glove, such as a surgeon's glove, remove a filter paper
the box (Note: Although it is necessary to change the glove if it touches the surface being wiped.
a new glove should be used for each sample to avoid cross contamination of samples. A new
glove should always be used when collecting a new sample.)

" Moisten the filter with a collection medium selected to dissolve the contaminants of concern as
specified In the sampling plan. Typically, organic-free wAter or the solvent used in analysis is used.
The filter should be wet but not dripping.

" Thoroughly wipe approximately 1 M2 of the area with the moistened filter. Using a 1 m2 stencil will
help In judging the size of the wipe area. If a different size area Is wiped, record the change in the
field logbook. If the surface Is not flat, be sure to wipe any crevices or depressions.

13-2
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* Without allowing the filter to contact any other suuface. fold I with the exposed shde In. and then
fold it over to form a 9O-degree angle In the center of the filter.

* Place the filter (angle first) Into a dean Vlass jar. replace the top, seal the jar according to quality
assurance requirements, and send the sample to the appropriate laboratory.

e Prepare a blank by.-nolstening a filter with the collection medim. Place the blank In a separate jar,
and submit ft v.ih the other samples.

* Documnent the sample collectiorm n the fleld logbook and on appropriate forms, and ship samples
por ý=sdures Iktmv In A,%^tI#'m s

13.1.7 Region-Specific Variances

No reglon-specfic variances have been Identified: however, al fummr variances will be Incorporated !n
4 subsequent revision to this compendium. Iinormation on variances may become dated rapidly. Thus,

users should contact the regional EPA RPM for full details on current regiona practices and requiremrnts.

13.1.8 Information Sources

EBASCO. "Dioxin Sampr ^g.0 REM III Progmwm Guideline. Prepared for U.S. Envrornmental Protection
Agency. 28 February 1986.

NUS Corporation. *Sfte.peclfc Site Operations Plans., REMFiT Cotact.

13.2 HUMAN HABITATION SAMPUNG

13-2.1 Scope and Purpose

This subsection provides general guidance for the plannitngmthod selection, and implemnentation of
* sampling activities used to determine the potential for human exposure to contaminants hat are present In
* residential environment.

13.2.2 Definitions

Human Habitation Areas
Any place people may spend extended periods of time, such as their homes or office&.

13.2.3 Applicability

This subsection discusses sampling technkiues that are similar In collection methodology to ceiher
types of samples, such as environmental soll and water, but are biased to emphasize potential huma~n ex-
posure to contaminanits moving Into fth residential environment.

133
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ANALYSIS OF EXPLOSIVES IN SOU., WIPE, AND
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ANALYSIS OF EXPLOSIVES IN SOIL, WIPE, AND RINSATE SAMPLES

I. SUML¶RY

A. Analytes:

H14X Cctahydro-l,3,5,7-tetranitro-l,3,5,7-
tetrazocine

RDX Hexahydro-l,3,5-trinitro-s-triazine
NB Nitrobenzene
1,3-DNB 1,3-Dinitrobenzene
1,3,5-TNB 1,3,5-Trinitrobenzene

S2,4-DNT 2,4-Dinitrotoluene
2,6-DNT 2,6-Dinitrotoluene
2,4,6-TNT 2,4,6-Trinitrotoluene
Tetryl 2,4,6-Trinitrophenylmethylnitramine

B. Matrix: Extracts from soil, wipe, or rinsate samples.

C. General Method: Sample matrix is extracted with
acetonitrile. The extr3ct is diluted with methanol and
water, and the resultant solution is injected onto the
HPLC for analysis.

D. This method is based on USATHAMA Method LW02,

Explosives in Soil.

II. SAFETY INFORMATION

Work in well ventilated areas. Wear adequate protective
clothing to avoid skin contact. Wash skin with soap and
water thoroughly immediately after contact.

TND, HMX, RDX, Tetryl, and TNTs are classified as Explo-

sives A by DOT. Avoid extreme temperatures and pressures.

III. APPARATUS AND CHEMICALS

A. Glassware/Hardware

1. Syringes: 10 %L, 50 uL, 100 uL, 1 mL syringe
(Hamilton 1005 TEFLL).

2. Vials with teflon-lined caps or septa. Nominal
volume of 1.8 mL, 4.0 mL, and 12 mL.

3. B-D Glaspak disposable syringes, 5 mL, with
frosted tip.

4. 0.2 micron fluorocarbon filters.

1248E
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5. Micropipettes, 200 uL.

6. Hypo needles.

7. 2 mL and 20 mL pipette.

8. Whatman #42 ashless 9 cm filter paper.

B. Instrumentation

1. Perkin-Elmer Series 4 High Performance Liquid
Chromatograph (HPLC) equipped with a Perkin-Elmer
ISS100 Auto-Injector and Micromeritrics Model 786
UV/VIS variable wavelength detector. Hewlett-
Packard 3390 recotding integrator in peak height
mode was used to record data output. Equivalent
instrumentation may be substituted.

2. Analytical Balance

Capable of weighing 0.01 gram for sample
preparation and 0.1 mg for standard preparation.
Mettler AE 163 or equivalent.

3. Parameters

a. Columns:

1) DuPont ZorbaxR ODS 4.6 mm i.d. x 25
cm HPLC column with a particle size of
5 to 6 microns.

2) DuPont PermaphaseR ODS guard column

(optional).

b. Mobile Phase:

50% water
34% methanol
16% acetonitrile

c. Flow: 1.6 mL/min with a pressure of
approximately 2860 psig.

d. Detector: 250 rm

e. Injection Volume: 50 uL

C. Reagents and SARMs:

1. Acetonitrile, distilled in glass for HPLC use.
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2. Methanol, distilled in glass for HPLC use.

3. Water, distilled in glass for HPLC use.

4. USATHAMA Standard Soil.

5. SARMs

HMX SARM No. 1217 (PA 1303)
RDX SARM Nu. 1130 (PA 1302)
NB SARM No. (PA 1306)
1,3-DNB SARM No. 2250 (PA 1305)
1,3,5-TNB SARM No. 1154 (PA 1300)

42,4-DNT SARM No. 1147 (PA 1298)
2,6-DNT SARM No. 1148 (PA 1299)
2,4,6-TNT SARM No. 1129 (PA 129'i)
Tetryl SARM No. 1149 (PA 1301)

IV. CALIBRATION

A. Initial Calibration

1. Preparation of Standards

a. Stock calibration solutions containing
approximately 10,000 mg/L of a nitro-com-
pound are prepared by accurately weighing
ca. 50 mg of a SARM into a 5-mL serum bottle
and dissolving the nitro-compound in 5 mL of
acetonitrile pipetted into the bottle. All
stock solutions prepared in this manner and
stored in a freezer (0oC to -40C) have
remained stable for a period of 6 months.

b. Intermediate Calibration Standards: All
compounds appear to be stable for at least 3
months.

1) Intermediate Calibration Standard A
(high level): Combine the appropriate
volumes of stock calibration standard
as shown below. Dilute to 10 mL with
acetonitrile and seal with a teflon-
lined cap. Store in the dark at 40C.
The resulting solution will have the
concentrations indicated in the follow-
ing table.

1248E
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uL of Resulting
Stock Concentration

Nitro-compound Cal S (ua/mL)

HMX 127 127
RDX 98 98
NB 42 42
1.3-DNB 59 59
1,3,5-TNB 209 209
2,4-DNT 42 42
2,6-DNT 40 40
2,4,6-TNT 192 192
Tetryl 500 500

2) Intermediate Calibration Standard B
(low level): 1:10 dilution of the
Intermediate Calibration Standard A is
made in acetonitrile. Seal with a
teflon-lined cap and store in the dark
at 40C. The resulting solution will
have the following concentrations:

Resulting cone.

Nitro-compound I (ugmL)

HMX 12.7
RDX 9.80
NB 4.20
1,3-DNB 5.90
1,3,5-TNB 20.9
2,4-DNT 4.20
2,6-DNT 4.00
2,4,6-TNT 19.2
Tetryl 50.0

c. Working Calibration Standards: Using the
following table, prepare a series of nine
calibration standards. Place the mobile
phase into a 1-mL serum vial. Inject the
indicated volumes of Intermediate Calibra-
tion Standard A or B into the acetonitrile
with a microliter syringe. Seal the vial
with a teflon-lined septum and cap. Mix
well. These solutions are prepared fresh
daily and kept in the dark.
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WORKING CALIBRATION STANDARDS

Intermediate Intermediate
Cal Std A Cal Std B Mobile Phase

Concentration (uL) (uL) (uL)

ox 0 0 11000
0.5X - 6.25 994
ix - 12.5 988
2X - 25 975
5x - 62.5 938
lox 12.5 - 988
20X 25 - 975
50X 62.5 - 938

lOOX 125 - 875

2. Daily Calibration

a. Set up the instrument according to Section
IV, Instrumental Analysis.

b. Analyze mobile phase as a blank to verify a
stable baseline.

c. Analyze the medium calibration standard
(loX) to verify peak separation and
retention times.

d. Analyze the calibration standards prepared

in Section IV-A-1.

2. Analysis of Calibration Data

a. Tabulate the calibration standard
concentration versus the peak haight
response for each calibration standard.

V b. Parform a linear regression analysis on the
calibration data plotting peak height vs.
concentration in ug/mL.

c. Use the liner regression to obtain analyte
concentration for sample response.

4. Calibration Checks

3. After completion of analyses of samples, a
calibration standard at the lOX concentra-
tion is analyzed. The response must agree
within 25 percent with the daily calibration
lOX standard.

1248E

B-37



b. No certified calibration check standards are

available for these compounds.

V. SAMPLE HANDLING STORAGE FOR SOIL, WIPE, AND RINSATE SAMPLES

A. Sampling Procedure: The stability of explosives in
soil is not truly known. Precautions should be taken
to avoid prolonged exposure to light and heat.

B. Containers: Wide-mouth amber glass bottles with
teflon-lined lids.

C. Storage Conditions: Samples should be maintained at
40 C from the time of collection to the time of
analysis. No chemical preservatives are necessary.

D. Holding Time Limits: 7 days to extraction; 40 days to
anaysis from the time of extraction.

E. Solution Verification: No certified check standards
are available.

VI PROCEDURE

A. Soil Analysis

1. Method

a. Accurately weigh 1 gm of soil into a 5-mL
serum vial and pipet 2 mL of acetonitrile
onto the soil.

b. Place a septum and cap on the vial and shake
the vial thoroughly by hand for 2 to 3
minutes.

c. The extract is then filtered using the
following technique. A 5-mL syringe is
fitted with a needle. After the extract is
drawn into the syringe barrel, a fluoro-
carbon 0.2 micron disposable filter is
attached in place of the needle. The sample
is then slowly forced through the filter
into a 4-mL teflon-capped vial and stored
until the extract is diluted and analyzed by
HPLC.

d. Preparation of sample extracts and spikes
for injection is performed the day of
analysis.
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i. Using a disposable micropipette,
accurately measure 200 uL of filtered
extract into a l-mL vial. Accurately
measure 600 uL of a 33 percent
methanol/67 percent water solution onto
the filtered sample. This will produce
800 uL of extracted sample in mobile
phase.

ii. Place a septum cap on the vial. Shake
the vial well to thoroughly mix. Store
in the dark at 40C until ready to
analyze.

2. Daily Quality Control

a. Perform a spike at lOX the detection limit
daily as follows.

i. Accurately weight approximately 1 gm of
USATHAMA standard soil into a 5-mL
serum vial.

ii. Spike with 100 uL Standard A.

iii. Proceed as in VI-A-l, above.

3. Instrumental Analysis

a. Proceed to Section VII, Instrumental
Analysis. The working range for soil samples
is listed below.

Calibration Range for Soil Analysis (IX - 10OX)

HMX 1.27 - 127 ug
RDX 0.98 - 98.0 ug
NB 0.42 - 42.0 ug
1,3-DNB 0.59 - 59.0 ug
1,3,5-TNB 2.09 - 209 ug
2,4-DNT 0.42 - 42.0 ug
2,6-DNT 0.40 - 40.0 ug
2,4,6-TNT 1.92 - 192 ug
Tetryl 5.00 - 500 ug

b. Samples with analyte concentration exceeding
the calibration range will require dilution
as necessary.
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B. Wipe Analysis

1. Method

a. Add the filter to a 40-mL vial and pipet
20 mL acetonitrile into the vial.

b. Place a cap on the vial and shake the vial
thoroughly by hand for 2 to 3 minutes.

c. The extract is then filtered using the
following technique. A 5-mL syringe is
fitted with a needle. After the extract is
drawn into the syringe barrel, a flurocarbon
0.2 micron disposable filter is attached in a
place of the needle. The sample is then
slowly forced through the filter into a 4-mL
teflon-capped vial and stored until the
extract is diluted and analyzed by HPLC. The
remaining extract is disposed as waste.

d. Preparation of sample extracts and spikes V.
for injection is performed ths day of
analysis.

i. Using a disposable micropipette,
accurately measure 200 uL of filtered
extract into a 1-mL vial. Accurately
measure 600 uL of a 33 percent
methanol/67 percent water solution onto
the filtered sample. This will produce
800 uL of extracted sample in mobile
phase.

ii. Place a septum cap on the vial. Shake
the vial well to thoroughly mix. Store
in the dark at 40C until ready to
analyze.

2. Daily Quality Control

&. Perform a spike at 1OX the detection limit
daily as follows.

i. Place 1/10 of a filter paper into a
5-mL serum vial.

ii. Add 2 mL acetronitrile.

iii. Spike with 100 uL Standard A.

iv. Proceed as in VI-B-l-b, above.
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3. Instrumental Analysis

a. Proceed to Section VII, Instrumental
Analysis. The working range for wipe samples
is listed below.

Calibration Pange for Wipe Samples

HMX 12.7 - 1270 total ug/wipe
RDX 9.8 - 980 total ug/wipe
NB 4.2 - 420 total ug/wipe
1,3-DNB 5.9 - 590 total ug/wipe
1,3,5-TNB 20.9 - 2090 total ug/wipe
2,4-DNT 4.2 - 420 total ug/wipe
2,6-DNT 4.0 - 400 total ug/wipe
2,4,6-TNT 19.2 - 1920 total ug/wipe
Totryl 50.0 - 5000 total ug/wipe

b. Samples with analyte concentration exceeding
the calibration range will require dilation
as necessary.

C. Rinsate Analysis

1. Method

a. Acetonitrile rinsate is collected from
equipment.

b. Measure volume of rinsate.

c. The rinsate is then filtered using the
following technique. A 5-mL syringe is
fitted with a needle. After the extract is
drawn into the syringe barrel, a fluoro-
carbon 0.2 micron disposable filter is
attached in place of thi needle. The sample
is then slowly forced through the filter
into a 4-mL teflon-capped vial and stored
until the extract is diluted a•id analyzed by
HPLC. The remaining rinsate is disposed as
waste.

d. Preparation of sample extracts for injection
is performed the day of analysis.

i. Using a disposable micropipette, accu-
rately measure 200 uL of filtered
extract into a 1-mL vial. Accurately
measure 600 uL of a 33 percent
methanol/67 percent water solution onto
the filtered sample. This will produce
800 uL of extracted sample in mobile
phase.
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ii. Place a septum cap on the vial. Shake
the vial well to thoroughly mix. Store
in the dark at 40C until ready to
analyze.

2. Daily Quality Control

a. Perform a spike at 1X the detection limit
daily as follows:

i. Add 2 mL acetonitrile to a 5-mL serum
bottle.

ii. Spike with 100 uL of Standard A.

iii. ProceeO as in VI-C-l-c.

3. Instrumental Analysis

a. Proceed to Section VII, Instrumental
Analysis. The working range for rinsate
samples is described below.

Calib:ation Range for Rinsate Samples

HMX 0.635 - 63.5 total mg/sample
RDX 0.49 - 49.0 total mg/sample
NB 0.21 - 21.0 total mg/sample
1,3-DNB 0.295 - 29.5 total mg/sample
1,3,5-TNB 1.05 - 105 total mg/sample
2,4-DNT 0.21 - 21.0 total mg/sample
2,6-DNT 0.20 - 20.0 total mg/sample
2,4,6-TNT 0.96 - 96.0 total mg/sample
Tetryl 2.50 - 250 total mg/sample

b. Samples with analyte concentration exceeding
the calibration range will require dilation
as necessary.

VII. INSTRL74ENTAL ANALYSIS

A. Set the chromatographic conditions as follows:

Time Flow Acetonitrile Methanol Water
(minutes) (mL/min.) (percent) (percent) (Percent)

Equilibrium 3 1.6 16 34 50
Analysis Run 15 1.6 16 34 50

B. Using the auto-injector manufacturer's recommended
procedure, introduce 50 uL of the medium level
calibration standard into the chromatographic system.
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Check the chromatogram to ensure separation of the
nitrated toluenes and separation of the nitrobenzene
and tetryl. If necessary, adjust the water/methanol
ratio of the mobile phase until separate peaks are
distinguished. As the column ages, less methanol is
required. Generally, the column ages rapidly the first
24 hours, after which it is fairly stable.

C. Once good peak separation is obtained, introduce 50 uL
of each working calibration standard and sample into
the chromatographic system using the auto-injector
manufacturer's recommendcd procedure.

VIII. CALCULATIONS

A. Soil Samples

1. The diluted extract concentration is read or
calculated from the instrument calibration curve.

BxD D
2. Sample concentration (ug/g) - -

Ax C

extract conc (ug/mL) x 4 x 8

A

where:

A - sample weight (dry weight)
B - mL acetonitrile

B. Wipe Samples

Sample Concentration (total ug) -
extract conc (ug/mL) x 20 mL x 4

where:

20 mL a total volume
4 - dilution in method

C. Rinse

Sample concentration (total ug) -
extract conc (ug/mL) x V x 4

where:

V a total volume
4 - dilution in method

1248E
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MODIFIED METHOD OF NITROCELLULOSE. NITROGLYCERIN. AND PETN IN

WATER

1. APELICATION

This method is used to qualitatively determine the
concentration of nitrocellulose (NC), nitroglycerine (NC),
and PETN in water samples.

A. Tested Concentration Range - Response is linear from 5 to
100 mg/liter in water.

B. Senjiiity L.imit_ s - Response for 5 ug of compound is: NC
. - 0.89, NG w 0.17, PETN a 0.15 absorbance units.

C. Detection Limits -

NC 9000
NG 5000
PETN 5000

D. Interferences - Nitrite ion will interfere, MC, NG, and
PETN cannot be distinguished from each other.

E. Analysis Rate - Approximately 20 samples can be analyzed by
one worker in an eight hour day.

2. CiEMIBXE:.

Nitrite ion is cleaved from the nitrate ester in basic
solution, which diazotizes procaine, in acidic solution,
which in turn couples with N, N-dimethyl-l-naphthylamine to
produce an azo-dye. This dye is determined from its
absorbance at 510 um.

C3 N3 N3 0 9  - Trinitroglycerine; glyceryl trinitrate;
CAS RN-55-63-0 mp - 130C, decomposition pt - 145oC;

C5 NsN6 O1 2  - Pentaerythritol tetranitrate CAS
RN-78-11-5 mp - 140oC; explosive decomposition pt.
21U0oC;

(C6 NI 2 N5 01 6 )x - nitrocellulose, soluble gun cotton,
CAS RN-9004-70-0 mp - decomposes on heating.

Handling Hazards: Explosives hazard, avoid heat, shock or
open flame. Toxic inhalation and skin absorption hazards
exist. Do not handle NG except as a dilute solution.
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3. APPARATUS:

A. Instrumentation - Absorbance measurements are made at 510
ram on a Perkin Elmer Lambda 3 UV/UVS spectrometer equipped
with a super sipper.

B. Parameters - N/A

C. Hardware/Glassware

1) 0.1-, 1-, and 2-mL
2) 13 x 100 nm glass test tubes
3) 10-mL volumetric flasks
4) 100-mL volumetric flasks
5) 1-cm spectrometer call (glass)
6) water bath
7) hot plate
8) 25-uL graduated syringe
9) 8-ounce glass bottle

10) 2 dram glass vials

0. Chgmicalg

1) KOH, Analytical reagent grade
2) Glacial acetic acid, ACS grade
3) Acetone, ACS grade
4) N,N-dimethyl-l-naphthylamine
5) Procaine

E. Ragents

1) 10 percent KOH: Weigh 10.0 g of reagent grade
potassium hydroxide into a 100-mL volumetric flask and
dilute slowly with deionized water (nitrite free).

2) 20 percent KOH: Same as above except use 20.0 g of KOH.

3) 10 percent acetic acid: Pipette 10.0 mL of glacial
acetic acid into a 100-mL volumetric flask that is
partially filled with deionized water (nitrite free).
Dilute of volume with deionized water.

4) 50 percent acetic acid: Same as above except use 50 mL
of glacial acetic acid.

5) Color Developing Reagent: Weigh 0.35 g each of
procaine and N,N-dimethyl-l-naphthylamine into a
100-mL volumetric flask and dilute to volume with 50
percent acetic acid-water.
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6) Working Solution of Color Reagent: Pipette 20 mY., of
the color developing :eagent into a 100-mL volumotric
flask. Dilute to volume with deionized water (nitrite
free).

4. STNDRD

A. Calibration Standards

) Stock - Weigh 10.0 mg of NC, PETN, or 1 mL of a 1 per-
cent NC in acetone SARM into a 10.0-mL volumetric flask
and dilute to volume with acetone to obtain a 1 ug/ul
solution. This solution is refrigerated when not in

4 use.

2) Wois~ng - Prepare standard curve daily by adding 0.0,
2.5, 5, 10, 25, and 50 uL of 1 ug/u, stock solution,
in duplicate, into 13 mm by 100 mm test tubes, using a
25-uL syringe. Add 0.5 mL of deionized water to each
tube and mix thoroughly. This yields concentrations of
0, 5, 10, 20, 50, and 100 uy/mL.

B. Control Spikes - For water samples spike as indicated for
the working standards.

5. PROCEDURE:

A. Water Sample Handling/Preoaration - Refrigerate the samples
until ready for analysis. Prior to analysis, filter through
a 0.45 micron Millipore filter and store refrigerated in a
2 dram glass vial.

B. Analysis of Samoles

la) Water - Pipette 0.50 mL of water into a 13 x 100 mm
test tube and add 0.50 mL of 20 percent potassium
hydroxide solution.

b) SoiI - 5 g of air-dried soil is shaken with 5 mL of
acetone. The acetone is separated by filtration
through a 0.45 u membrane filter (teflon). A 0.5-mL
portion of the acetone solution is mixed with 0.5 mL
of water and 0.5 mL of 20 percent potassium hydroxide
solution.

2) Mix sample well and place in boiling water bath for 30
minutes.

3) Cool the sample; add 2.0 mL of 10 percent acetic acid,
and mix.

4) Add 1.0 mL of color developing reagent working
solution and mix well.
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S) Allow color to develop for 1.5 hours; transfer the
solution to a ciean, dry spectrophotomfiter cell and
read tha absorbance at 510 nm.

6. CALCULATIONS:

Con3truct a calibration curve of absorbance vs.
concentration (ug/L) of the compound of interest (differing
response will be observed for NC, PETN, and NG). Determine
concentration of compound in samples by interpolating from
the calibration curve.

7. RERNC.:

None.
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AMMONIUM PICRAIS IN WATER AND WIPE SAMPLES - I
BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY

1. Application

This method is suitable for the determin*3tion of ammonium
picrate in water and wipe samples. Ammonium picrate is
converted to picric acid and quantified in that form.

2. Summary of method

Ammonium picrate is extracted from water or wipe samples
with solvent. The extract is concentrated and subjected to high
performance liquid chromatography (HPLC) analysiC using a
reverse phase column and a dual channel ultraviolet detector.

3. Interferences

Any compounds that exhibit chemical and/or physical
properties similar to the compounds of interest can interfere.

4. Apparatus

4.1 Concentrator apparatus, a Kuderna-Danish (K-D)
concentrator, 500-mL capacity with a 3-ball Snyder column and a
10-mL graduated receiver tube and a 500-mL flask fitted with a
1-ball Snyder column. -§

4.2 Erlenmeyer flask, 500-mL with 3 ground glass stopper.

4.3 Evaporative . concentratgr, Organomation N-Evap, or
equivalent.

4.4 Liguid chromatoaraph, Waters Associates AIC/GPC 204
liquid chromatograph equipped with a dual channel, variable
wavelength detector, a model 6000A solvint-deliveij system, a
mcdel 660 solvent flow programmer, model WISP 710A
microprocessor and data module, or equivalents.

4.5 Liouid chromatograahic column, a 3.9 mm i.d. by 300 mmn
long stainless steel column packed with 10 um parti-le size
reverse phase material. Waters Associates U-Bonapak C1 8
column packing or equivalent.

4.6 Separatory funnels, Squibb form, I-L capacity, or
equivalent.

4.7 Solvent clarification kit, Waters Associates 85113, or
equivalent.
1248E
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4.8 Shaker, a mechanical wrist action shaker.

4.9 Steam bath, a constant temperature steam bath set at
850C.

5. Reagents

5.1 Acetonitrile, HPLC quality.

5.2 Hydro'hloric acid, ACS reagent grade.

5.3 Mobile phase solutions: Prepare the ion pairing,
tetrabutylamimonium-phosphate solutions for the mobile phase
using Waters Associates PIC Reagent A, or equivalent.

5.3.1 Soluion A: Add one bottle of PIC reagent A to
1,000 mL of Milli-Q water. Stir for 5 min and then filter
through a 0.45-micron filter, type HAWP for aqueous solvents.

5.3.2 Solution A: Add one bottle of PIC reagent A to
1,000 mL acetonitrile. Stir for 5 min and then filter through a
0.45-micron fiter type FHUP for organic solvents.

5.4 Pic cid standards, analytical reference grade or
highest purity available. These may he obtained from chemical
specialty suppliers or from military sources. Prepare st3ndards
at concentrations sufficient to cover the analytical range.

5.5 SeoaratorX funnels, Squibb form, 1-L capacity, or
equivalent.

5.6 Solvents, acetone, diethylether, methylene chloride,
acetonitrile, pesticide residue quality, distilled in glass,
Burdick and Jackson, or equivalent.

5.7 Water, organic-free, HPLC-grade, or water from a
Milipore Milli-Q system or equivalent.

6. Procedure

6.1 ErI dure for water (rinsate) samples: Samples should
be collected according to the recommended practice for the
collection of samples for organic analysis (Goerlitz and Brown,
1972). Mercuric chloride (40 ppm) is added as a preservative.

6.1.1 Pour 500 mL w'ter into a 1-L separatory funnel.

6.1.2 Add 3 mL concentrated HC1 to the sample
contained in the separatory funnel. Check pH to ensure acidity.
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6.1.3 Add 75 mL methylene chloride to the sample in
the separatory funnel. Stopper and shake for 1 minute. Vent the
pressure often. Allow the layers to separate and draw off the
methylene chloride layer into a 250-mL Erlenmeyer flask.

6.1.4 Repeat the extraction of the water sample two
more times, using 50-mL methylene chloride volumes each time.
Combine all the organic extracts in the 250-mL Erlenmeyer,
which contains the first extract.

6.1.5 Quantitatively transfer the extract to a 500-mL
K-D apparatus fitted with a 3-ball Snyder column and a 20-mL
receiver. Add a micro boiling chip and 4 mL of acetonitrile.

6.1.6 Place the appratus on a hot-water bath
(approximately 850C). Reduce the volume of the extract to
about 4 mL. Remove the K-D from the heat and allow it to cool.

6.1.7 Use the evaporative concentrator to reduce the
volume of solvent to 0.8 to 0.9 ML by directing a stream of
nitrogen onto the surface of the liquid while gently warming
the receiver in a water bath.

6.1.8 Perform one method blank and three sample
spikes at 40 ppb, 200 ppb, and 200 ppb with each batch of 20
samples.

6.1.9 Proceed to HPLC analysis (6.3).

6.2 Procedure for wipe samples

6.2.1 Add wipe sample to 40-niL vial.

6.2.2 Add 20 nL distilled water.

6.2.3 Shake 15 minutes using wrist-action shaker.

6.2.4 Decant water into 500-mL separatory funnel.

6.2.5 Repeat extraction twice, using 20 mL distilled
water each time.

6.2.6 Add 440 mL distilled water to separator funnel.

6.2.7 Perform one method blank and three sample
spikes of 20 ug, 100 ug, and 100 ug with each batch.

6.2.8 Proceed as in 6.1.2 under *Procedure for water
(Rinsate) Samples.,
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6.3 Analysii by high pressure liquid chromatography.

6.3.1 The following chromatographic conditions have
been found to be suitable fcr this analysis:

Mobile Phase: The separation is made under isocratic
conditions. Combine 36 pe:rcent solution A with 64 percent
solution B by using the solvent programmer.

Isocratic 36 percent acetonitrile + PIC reagent A +
PICA/64 percent H2 0 + PIC ceagent A.

FJ.low Ha~tp.: 1.10 mL/min

Detector Sensitivity:

UV 254 rnm 0.005 A units full scale

6.3.3 Daily calibration is performed over the
following range of concentrations using picric acid as the
standard material.

Corresponding Corresponding
Standard Ammonium Picrate Ammonium Picrata

Concentration (ng/uL) in Water (ug/L) in Wipe (total ug)

10 20 10
20 40 20
50 100 50

100 200 100
200 400 200
500 1000 500

1000 2000 1000

6.3.4 Add 0.1 mL of PIC reagent A to the samples, mix
and make up to a volume of 1.0 mL; allow samples to stand 10
minutes and inject 10 uL into the liquid chromatographic
system. Record the volume injected. Identify the peaks by
retention time. Dilute any extract containing an identifiable
component above the calibration range to bring it within that
range.

7. Calculations

7.1 Determine sample concentration from daily calibration
curve using Least Squares Fit (LSF).
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7.2 Water sample concentration is calculated as follows:

ng/uL x EV x 1 ug SV - ug/L

1000 ng

where:

ng/uL - picric acid concentration in extract, from LSF.
EV - extract volume, in uL.
SV a sample volume, in Liters.

Note that picric acid concentration must be converted
to aimmonium picrate concentration by using the ratios of
molecular weights.

7.3 Wipe sample concentration (total ug) is calculated as
follows:

ng/uL x EV x 1ug -total ug

1000 ng

where:

ng/uL - picric acid concentration in extract, from LSF.
EV * extract volume.

Note that picric acid concentration must be converted
to ammonium picrate concentration by using the ratios of
molecular weights.
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METHOD 0010

MODIFIED METHOD 5 SAMPLING TRAIN

1.0 SCOPE AND APPLICATION

1.1 This method is applicable to the determination of Destruction and
Removal Efficiency (ORE) of semivolatile Principal Organic Hazardous Compounds
(POHCs) from Incineration systems (PHS, 1967). This method also may be used
to determine particulate emission rates from stationary sources as per EPA
Method 5 (see References at end of this method).

2.0 SUMMARY OF METHOD

2.1 Gaseous and particulate pollutants are withdrawn from an emission
source at an isokinetilc sampling rate and are collected in a multicomponent
sampling train. Principal components of the train include a high-efficiency
glass- or quartz-fiber filter and a packed bed of porous polymeric adsorbent
resin. The filter is used to collect organic-laden particulate materials and
the porous polymeric resin to adsorb semivolatile organic species.
Semlvolatile species are defined as compounds with boiling points >1000C.

2.2 Comprehensive chemical analyses of the collected sample are
conducted to determine the concentration and identity of the organic
materials.

3.0 INTERFERENCES

3.1 Oxides of nitrogen (NOx) are possible interferents in the
determination of certain water-soluble compounds such as dioxane, phenol, and
urethane: reaction of these compounds with NO In the presence of moisture
will reduce their concentration. Other possibilities that could result in
positive or negative bias are (1) stability of the compounds in methylene
chloride, (2) the formation of water-soluble organic salts on the resin in the
presence of moisture, and (3) the solvent extraction efficiency of water-
soluble compounds from aqueous media. Use of two or more ions per compound
for qualitative and quantitative analysis can overcome interference at one
mass. These concerns should be addressed on a compound-by-compound basis
before using this method.

4.0 APPARATUS AND MATERIALS

4.1 Sampling train:

4.1.1 A schematic of the sampling train used in this method is
shown in Figure 1. This sampling train configuration is adapted from EPA
Method 5 procedures, and, as si.ch, the majority of the required equipment

0010 - I
Revision 0
Date SepteFber 9186

B-55



C.9L

416

Se t



complete organic module are not currently available, but may be
assembled from commercoally available laboratory glassware and a
custom-fabricated sorbent trap. Details of two acceptable designs
are shown in Figures 2 and 3 (the thermocouple well is shown in
Figure 2).

4.1.3.8 inner train: To determine the stack-gas moisture
content, four 500..mL Impingers, connected In series with leak-free
ground-glass joints, follow the knockout trap. The first, third,
and fourth impingers shall be of the Greenburg-Smith design,
modified by replacing the tip with a 1.3-cm (1/2-in.) I.D. glass
tube extending about 1.3 cm (1/z in.) from the bottom of the outer
cylinder. The second Impinger shall be of the Greenburg-Smith
design with the standard tip. The first and second impingers shall
contain known quantities of water or appropriate trapping solution.
The third shall be empty or charged with a caustic solution, should
the stack gas contai'n hydrochloric acid (HCl). The fourth shall
contain a known weight of silica gel or equivalent desiccant.

4.1.3.9 Metering system: The necessary compbnents are a
vacuum gauge, leak-free pump, thermometers capable of measuring
temperature to within 3"C (5.4"F), dry-gas meter capable of
measuring volume to within 1%, and related equipment, as shown in
Figure 1. At a minimum, the pump should be capable of 4 cfm free
flow, and the dry-gas meter should have a recording capacity of
0-999.9 cu ft with a resolution of 0.005 cu ft. Other metering
systems capable of maintaining sampling rates within 10% of
isokineticity and of determining sample volumes to within 21 may be
used. The metering system must be used in conjunction with a pitot
tube to enable checks of Isokinetic sampling rates. Sampling trains
using metering systems designed for flow rates higher than those
described in APTO-0581 and APTM-0576 may be used, provided that the
specifications of this method are met.

4.1.3.10 Barometer: Mercury, aneroid, or other barometer
capable of measuring atmospheric pressure to within 2.5 mm Hg (0.1
in. Hg). In many cases the barometric reading may be obtained from
a nearby National Weather Service station, in which case the station
value (which is the absolute barometric pressure) is requested and
an adjustment for elevation differences between the weather station
and sampling point is applied at a rate of minus 2.5 m Hg (0.1 in.
Hg) per 30-m (100 ft) elevation Increase (vice versa for elevation
decrease).

4.1.3.11 Gas density determination equipment: Temperature
sensor and pressure gauge (as described in Sections 2.3 and 2.4 of
EPA Method 2), and gas analyzer, If necessary (as described in EPA
Method 3). The temperature sensor ideally should be permanently
attached to the pitot tube or sampling probe in a fixed
configuration such that the tip of the sensor extends beyond the
leading edge of the probe sheath and does not touch any metal.
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Is identical to that used in EPA Method 5 determinations. The new
components required are a condenser coil. and a sorbeat module, which are
used to collect semivolatile organic materials that pass through the
glass- or quartz-fiber filter in the gas phase.

4.1.2 Construction details for the basic train components are given
In APTO-0581 (see Martin, 1971, in Section 13.0, References); commercial
models of this equipment are also available. Specifications for the
torbent module are provided in the following subsections. Additionally,
the following subsections list changes to APTD-0581 and identify
allowable train configuration modifications.

4.1. 3  Basic operating and maintenance procedures for the sampling
train are described in APTD-0576 (see Rom, 1972, in Section 13.0,
References). As correct usage is important in obtaining valid results,
all users should refer to APTD-0576 and adopt the operating and
maintenance procedures outlined therein unless otherwise specified. The
sampling train consists of the components detailed below.

4.1.3.1 Probe nozzle: Stainless steel (316) or glass with
sharp, tapered (30 angle) leading edge. The taper shall be on the
outside to preserve a constant I.D. The nozzle shall be buttonhook
or elbow design and constructed from seamless tubing (if made of
stainless steel). Other construction materials may bc considered
for particular applications. A range of nozzle sizes suitable for
isokinetic saMuling shauld be available in increments of 0.16 cm
(1/16 in.), e.g., 0.32-1.27 cm (1/8-1/2 in.), or larger If higher
volume sampling trains are used. Each nozzle shall be calibrated
according to the procedures outlined in Paragraph 9.1.

4.1.3.2 Probe liner: Borosilicate or quartz-glass tubing with
a heating system capable of maintaining a gas temperature of 120 +
140C (248 + 25*F) at the exit end during sampling. (The tester may
opt to opirate the equipment at a temperature lower than that
specified.) Because the actual temperature at the outlet of the
probe is not usually monitored during sampling, probes constructed
according to APTD-CS81 and utilizing the calibration curves of APTO-
0576 (or calibrated according to the procedure outlined in APTO-
0576) are considered acceptable. Either borosilicate or quartz-
glass probe liners may be used for stack temperatures up to about
480"C (900F). Quartz l11ers shall be used for temperatures between
480 and 9000C (900 and 16509F). (The softening temperature for
borosilicate is 8200C (1508"F), and for quartz 15006C (27320F).)
Water-cooling of the stainless steel sheath will be necessary at
temperatures approaching and exceeding 500"C.

4.1.3.3 Pitot tube: Type 5, as described In Section 2.1 of
EPA Method 2, or other appropriate devices (Vollaro, 1976). The
pitot tube shall be attached to the probe to allow constant
monitoring of the stack-gas velocity. The impact (high-pressure)
opening plane of the pitot tube shall be even with or above the
nozzle entry plane (see EPA Method 2, Figure 2-6b) during sampling.
The Type S pitot tube assembly shall have a known coefficient,
determined as outlined in Section 4 of EPA Method 2.
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4.1.3.4 Differential pressure 2auce: Inclinad manometer o
equivalent device as described In Sect on 2.2 of EPA Method 2. Ont
manometer shall be used for velocity-head (AP) readings and th(
other for orifice differential pressure (AH) readings.

4.1.3.5 Filter holder: Borosilicate glass, with a glass frit
filter support and a sealing gasket. The sealing gasket should be
made of materials that will not introduce organic material into the
gas stream at tt' temperature at which the filter holder will be
maintained. The gasket shall be constr•jcted of Teflon or materials
of equal or better characteristics. The Wolder design shall provide
a posltive seal against leakage at any point along the filter
circumference. The holder shall be attached immediately to the
outlet of the cyclone or cyclune bypass.

4.1.3.6 Filter heating system: Any heating system capable of
maintainfng a temiipeatfre of 120 : 14"C (248 + 25"F) around the
filter holder during sampling. Other tewleratures may be
appropriate for particular applicatiJins. Alternatively, the tester
may opt to operAte the equipment at temperatures other than that
specified. A temerature gauge cipahle of measuring temperature to
'4thin 3"C (5.40F) shall be Installed so that the temperature around
the filter holder can be regulated and monitered during sampling.
Heating systems other than the one shown In APTM-0581 may be used.

4.1.3.7 nc samolin modul This unit consists of three
sections, ir:.dga gas-condtion ng iaction, a sorbent trap, and
a condensate knockout trap. The gas-condition-Ig system shall be
capable of conditioning the gas leaving the back half of the filter
holder to a tetiperature not exceeding 20"C (68"F). The sorbent trap
shall bq sized to contain approximiateiy 20 g c1 porous polymeric
resin (Rohs and Haas XAO-2 or equivalent) and shallbe jacketed to
maintain the internal V~s temperature at 17 + 31C (62.5 + 5.44F).
The most commonly used coolant is Ice water *rom the impi3ger ice-
water bath, zonstantly circuleted through the outer jacket, using
rubb-r or plastic tubing a-d a peristaltic pump. The sorbent trap
should be outfitted with a glass weil or depression, appropriately
sized to accowuolate a smail thrrmocouple In the trap for monitoring
the gas entry temperature. The condensate knockout trap shall be of
sufficient size tu colhect the condensate followlng gas
conditioning. The organic module components shall be oriented to
direct the flow of condensate formed vertically downward from the
zonditioning section, through the adsorbent media, and Into the
condensate knockout trap. The knockout trap is usually similar in
appearance to an empty impinger directly underneath the sorbent
module; it may bc overilzed but should have a shortened center stem
(at a tinimwu, cn.-.-half the length of the normal Impinger stems) to
collect a large volume of condensate without bubbling and
overflowing into the impinger train. All surfaces of the organic
module wetted by the gas sample shall be fabricated of borosilicate
glass, Teflon, or other inert materials. Commnerial versions of the
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Alternatively, the ;ensor may be attached just prior to use In th
field. Note, however, that if the temperature sensor is attached ir
the field, the sensor must be placed In an lrteiference-free
arrangement with respect to the Type S pitot tube openings (see EP;
Method 2, Figure 2-7). As a second alternative, if a difference of
no more than 1% in the average velocity measurement is to be
introduced, the temperature gauge need not be attached to the probe
or pitot tube.

4.1.3.12 Calibration/field-preparation record: A permanently
bound laboratory notebook, In which duplicate copies of data may be
made as they are being recorded, is required for documenting and
recording calibrations and preparation procedures (i.e., filter and
silica gel tare weights, clean XAD-2, quality assurance/quality
control check results, dry-gas meter, and thermocouple calibrations,
etc.). The duplicate copies should be detachable and should be
stored separately in the test program archives.

4.2 Sample Recovery:

4.2.1 Probe liner: Probe nozzle and organic module conditioning
section brushes; nylon bristle brushes with stainless steel wire handles
are required. The probe brush shall have extensions of stainless steel,
Teflon, or inert mattrial at least as long as the probe. The brushes
shall be properly sized and shaped to brush out the probe liner, the
probe nozzle, and the organic module conditioning section.

4.2.2 Wash bottles: Three. Teflon or glass wash bottles are
reconmended; polyethylene whsh bottles should not be used because organic
contaminants may be extracted by exposure to organic solvents used for
samplA recovery.

4.2.3 Glass sample storage containers: Chemically resistant,
borosilicate amber and clear glass bottles, 500-mL or 1,000-mL. Bottles
should be tinted to prevent action of light on sample. Screw-cap liners
shall be either Teflon or constructed so as to be leak-free and resistant
to chemical attack by organic recovery solvents. Narrow-mouth glass
bottles have been found to exhibit less tendency toward leakage.

4.2.4 Petri dishes: Glass, sealed around the circumference with
wide (1-in.) Teflon tape, for storage and transport of filter samples.

4.2.5 Graduated cylinder and/or balancrs: To measure condensed
water to the nearest I mL or 1 g. Graduated cylinders shall have
subdivisions not >2 L. Laboratory triple-beau balances capable of
weighing to +0.5 g or better are required.

4.2.6 Plastic storage containers: Screw-cap polypropylene or
polyethylene containers to store silica gel.

4.2.7 Funnel and rubber policemn: To aid in transfer of silica
gel to container (not necessary if silica gel is weighed in field).
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4.2.8 Funnels: Glass, to aid in sample recovery.

4.3 Filters: Glass- or quartz-fiber filters, without organic binder,
exhibiting at least 99.gSZ efficiency (<O.05% penetration) on 0.3-um dioctyl
phthalate smoke particles. The filter efficiency test shall be conducted In
accordance with ASTM standard method 02986-71. Test data from the supplier's
quaiity control program are sufficient for this purpose. In sources
containing S02 or SO3 , the filter material must be of a type that is
unrtactlve to SO2 or 503. Reeve Angel 934 AN or Schleicher and Schwell #3
filters work well under these conditions.

4.4 Crushed Ice: Quantities ranging from 10-50 lb may be necessary
during a sampling run, depending on ambient air temperature.

4.5 Stopcock rease: Solvent-insoluble, heat-stable silicone grease.
Use of silicone grease upstream ,!f the module is not permittod, and amounts
used on components located downstream of the organic module shall be
minimized. Silicone grease usage is not necessary If screw-on connectors and
Teflon sleeves or ground-glass joints are used.

4.6 Glass wool: Used to plug the unfritted end of the sorbent module.
The glass-wool fiber should be solvent-extracted with methylene chloride in a
Soxhlet extractor for 12 hr and air-dried prior to use.

5.0 REAGENTS

5.1 Adsorbent resin: Porous polymeric resin (XAD-2 or equivalent) Is
recommended. These resins shall be cleaned prior to their use for sample
collection. Appendix A of this method should be consulted to determine
appropriate precleaning procedure. For best results, resin used should not
exhibit a blank of higher than 4 mg/kg of total chromatographable organics
(TCO) (see Appendix B) prior to use. Once cleaned, resin should be stored in
an airtight, wide-mouth amber glass container with a Teflon-lined cap or
placed In one of the .glass sorbent modules tightly sealed with Teflon film and
elastic bands. The resin should be used within 4 wk of the preparation.

5.2 Silica gel: Indicating type, 6-16 mesh. If previously used, dry at
175"C (350*F) for 2 hr before using. New silica gel my be used as received.
Alternatively, other types of desiccants (equivalent or better) may be used,
subject to the approval of the Administrator.

5.3 Impinger solutions: Distilled organic-free water (Type II) shall be
used, unless sampling is intended to quantify a particular Inorganic gaseous
species. If sampling Is intended to quantify. the concentration of additional
species, the impinger solution of choice shall be subject to Administrator
approval. This water should be prescreened for any compounds of interest.
One hundred mL will be added to the specified lImpinger: the third itpinger in
the train may be charged with a basic solution (1 N sodium hydroxide or sodium
acetate) to protect the sampling pump from acidic gases. Sodium acetate
should be used when large sample volumes are anticipated because sodium
hydroxide will react with carbon dioxide in aqueous media to form sodium
carbonate, which may possibly plug the impinger.
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5.4 Sample recovery reagents:

5.4.1 Methylene chloride: Distilled-in-glass grade is required for
sample recovery and cleanup (see Note to 5.4.2 below).

5.4.2 Methyl alcohol: Distilled-In-glass grade is required for
sample recovery and cleanup.
NOTE: Organic solvents from metal containers may have a high

residue blank and should not be used. Sometimes suppliers
transfer solven~ts from metal to glass bottles; thus blanks shall
be run prior to field use and only solvents with low blank value
(<0.001%) shall be used.

5.4.3 Water: Water (Type II) shall be used for rinsing the organic *

module and condenser component.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 Because of complexity of this method, fieli personnel should be
trained In and experienced with the test procedures In order to obtain
reliable results.

6.2 Laboratory preparation:

6.2.1 All the components shall be maintained and calit-ated
according to the procedure described in APTD-0576, unless otherwise
specified.

6.2.2 Weigh several 200- to 300-g portions of silica gel in
airtight containers to the nearest 0.5 g. Record on each container the
total weight of the silica gel plus containers. As an alternative to
preweighing the silica gel, it may Instead be weighed directly in the
impinger or sampling holder Just prior to train assembly.

6.2.3 Check filters visually against light for irregularities and
flaws or pinhole leaks. Label the shipping containers (glass Petri
dishes) and keep the filters in these containers at all times except
during sampling and weighing.

6.2.4 Desiccate the filters at 20 + 5.60C (68 + 10'F) and ambient
pressure for at least Z4 hr, and ezilh at Tntervals of-at least 6 hr to a
constant weight (i.e., <0.5-mg change from previous weighing), recording
results to the nearest 0.1 mg. During each weighing the filter must not
be exposed for more than a 2-mmn period to the laboratory atmosphere and
relative humidity above 50%. Alternatively (unless otherwise specified
by the Administrator), the filters may be oven-dried at 105"C (2204F) for
2-3 hr, desiccated for 2 hr, and weighed.
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6.3 Prflininary field determinations:

6.3.1 Select the sampling site and the minimum number of sacpling
points according to EPA Method 1 or as specified by the Administrator.
Determine the stack pressure, temperature, and range of velocity heads
using EPA Method 2. It is recommended that a leak-check of the pitot
lines (see EPA Method 2, Section 3.1) be performed. Determine the stack-
gas moisture content using EPA Approximation Method 4 or its alternativts
to establish estimates of isokinetic sampling-rate settings. Determine
the stack-gas dry molecular weight, as described in EPA Method 2, Section
3.6. If integrated EPA Method 3 sampling is used for molecular weight
determination, the integrated bag sample shall be taken simultaneously
with, and for the same total length of time as, the sample run.

6.3.2 Select a nozzle size based on the range of velocity heads so
that it is not necessary to change the nozzle size In nrder to maintain
isokinetic sampling rates. During the run, do not change the nozzle.
Ensure that the proper differential pressure gauge is chosen for the
range of velocity heads encountered (see Section 2.2 of EPA Method 2).

6.3.3 Select a suitable probe liner and probe length so that all
traverse points can be sampled. For large stacks, to reduce the length
of the probe, consider sampling from opposite sides of the stack.

6.3.4 A minimum of 3 dsic (105.9 dscf) of sawile volume Is required
for the determination of the Destruction and Removal Efficiency (ORE) of
POHCs from incineration systems. Additional sample volume shall be
collected as necessitated by analytical detection limit constraints. To
determine the minimum sample vclume required, refer to sample
calculations in Section 10.0.

6.3.5 Determine the total length of sampling time needed to obtain
the identified minimum volume by comparing the anticipated average
sampling rate with the volume requirement. Allocate the same time to all
traverse points defined by EPA Method 1. To avoid timekeeping errors,
the length of time sampled at each traverse point should be an integer or
an integer plus one-half min.

6.3.6 In some circumstances (e.g., batch cycles) it may be
necessary to sample. for shorter times at the traverse points and to
obtain smaller gas-sample volumes. In these cases, the Administrator's
approval must first be obtained.

6.4 Preparation of collection train:

6.4.1 During preparation and assembly of the sampling train, keep
all openings where contamination can occur covered with Teflon film or
aluminum foil until just prior to assembly or until sampling is about to
begin. K
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6.4.2 Fill the sorbent trap section of the organic module witl
approximateiy 20 g of clean adsorbent resin. While filling, ensure thai
the trap packs uniformly, to eliminate the possibility of channeling.
When freshly cleaned, many adsorbent resins carry a static charge, whict
will cause clinging to trap walls. This may be minimized by filling the
trap in the presence of an antistatic device. Commercial antistatic
devices include Model-204 and Model-210 manufactured by the 3M Company,
St. Paul, Minnesota.

6.4.3 If an impinger train is used to collect moisture, place 100
mL of water in each of the first two impingers, leave the third impinger
empty (or charge with caustic solution, as necessary), and transfer
approximately 200-300 g of preweighed silica gel from its container to
the fourth impinger. More silica gel may be used, but care should be
taken to ensure that it is not entrained and carried out from the
impinger during sampling. Place the container in a clean place for later t i
use in the sample rt'covery. Alternatively, the weight of the 3ilica gel
plus Impinger may be determined to the nearest 0.5 g and recorded.

6.4.4 Using a tweezer or clean disposable surgical gloves, place a
labeled (identified) and weighed filter in the filter holder. Be sure
that the filter is properly centered and the gasket properly placed to
prevent the sample gas stream from circumventing the filter. Check the
filter for tears after assembly is completed.

6.4.5 When glass liners are used, install the selected nozzle using
a Viton-A 0-ring when stack temperatures are (2600C (5000F) and a woven v
glass-fiber gasket when temperatures are higher. See APTD-0576 (Rom,
1972) for details. Other connecting systems utilizing either 316
stainless steel or Teflon ferrules may be used. When metal liners are
used, Install the nozzle as above, or by a leak-free direct mechanical
connection. Mark the probe with heat-resistant tape or by some other
method to denote the proper distance into the stack or duct for each
sampling point.

6.4.6 Set up the train as in Figure 1. During assembly, do not use
any silicone grease on ground-glass joints that are located upstream of
the organic module. A very light coating of silicone grease may be used
on all ground-glass joints that are located downstream of the organic
module, but it should be limited to the outer portion (see APTD-0576) of
the ground-glass joints to minimize silicone-grease contamination.
Subject to the approval of the Administrator, a glass cyclone may be used
between the probe and the filter' holder when the total particulate catch
is expected to exceed 100 mg or when water droplets are present in the
stack. The organic module condenser must be maintained at a temperature
of 17 + 30C. Connect all temperature sensors to an appropriate
potentiom-eter/display unit. Check all temperature sensors at ambient
temperature.

6.4.7 Place crushed ice around the impingrs and the organic module
condensate knockout.
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6.4.8 Turn on the sorbent module and condenser coil coolant
recirculating pump and begin monitoring th- scrbent module gas entry
temperature. Ensure prope- sorbent module gas entry temperature before
proceeding and again before any sampling Is initiated. It Is extremely
important that the XAD-Z resin temper&ture never exceed 500C (1ZF),
because thermal decomposition will occur. During testing, the XAD-Z
temverature must not exceed 20*C (68"F) for efficient capture of the
semivolatile species of interest.

6.4.9 Turn on and set the filter and probe heating systems at the
desired operating temperatures. Allow time for the temperatures to
stabilize.

6.5 Leak-check procedures

6.5.1 Pre-test leak-check:

6.5.1.1 Because the number of additional Intercomponent
connections In the Semi-VOST train (over the M5 Train! increases the
possibility of leakage, a pre-test leak-check Is required.

6.5.1.2 After the sampling train has been assembled, turn on
And set the filter and probe heating systems at the desired
operating temperatures. Allow time for the tr•-eratures to
stabilize. If a Viton A O-ring or other leak-frec Lonnection is
used In assembling the probe nozzle to the probe lin., leak-check
the train at the sampling site by plugging the nozzle a&d pulling a
381-rm Ng (15-in. ig) vacuum.
(NOTE: A lower vacuum may be used, provided that it is not exceeded

during the test.)

6.5.1.3 If an asbestos string is used, do mot connect the
probe to the train during the leak-check. Instead, leak-check the
train by first attaching a carbon-filled leak-check Impinger (shown
In Figure 4) to the inlet of the filter holder (cyclone, if applic-
able) and then plugging the inlet and pulling a 381-m Hg (15-in.
Hg) vacuum. (Again, a lower vacuum may be -sed, provided that it Is
not exceeded during the test.) Then, connect the probe to the train
and leak-check at about 25-rm Hg (1-in. Hg) vacuum; alternatively,
leak-check the probe withl the rest of the sampling train in one step
at 381-rm Hg (15-in. Hg) vacuum. Leaka e rates in excess of 4% cf
the average sampling rate or >0.00057 mJ/.in (0.02 cfm), whichever
is less, are unacceptable.

6.5.1.4 The following leak-check instructions for the sampling
train described in APTD-0576 and APTM-0581 may be helpful. Start
the pump with fine-adjust valve fully opi.n and coarse-adjust valve
completely closed. Partially open the coarse-adjust valve and
slowly close the fine-adjust valve until the desired vacuum is
reached. Do not reverse direction of the fine-adjust valva; this
will cause water to back up into the organic module. If the desired
vacuum Is exceeded, either leak-check at this higher vacuum or end
the leak-check, as shown below, and start over.
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6.5.1.5 When the leak-check Is completed, first slowly remove
the plug from the Inlet to the probe, filter holder, or cyclone (if
applicable). When the vacuum drops to 127 m (5 In.) Hg or less,
Immediately close the coarse-adjust valve. Switch off the pumping
system and reopen the fine-adjust valve. Do not reopen the fiv'e-
adjust valve until the coarse-adJust valve has been closed. This
prevents the water in the impingers from being forced backward into
the organic module and silica gel from being entrained backward Into
the third impinger.

6.5.2 Leak-checks during sampling run:

6.5.2.1 If, during the sa.pling run, a component (e.g., filter
assembly, Impinger, or sorbent trap) change becomes necessary, a
leak-check shall be conducted immediately after the interruption of
sampling and before the change Is made. The leak-check shall be
done according to the procedure outlined In Paragraph 6.5.1, except
that It shall be done at a vacuum greater than or equal to the
maximum value recorded up to that point in the test. If the leakage
rate is found %o be no greater than 0.00057 m3/mIn (0.02 cfa) or 4%
of the average sampling rate (whichever is less), the results are
acceptable, and no correction will need to be applied to the total
volume of dry gas metered. If a higher leakage rate is obtained,
the tester shall void the sampling run. (It should be noted that
any "correction" of the sample volume by calculation by calculation
reduces the integrity of the pollutant concentrations data generated
and must be avoided.)

6.5.2.2 Immediately after a component change, and before
sampling is reinitlated, a leak-check similar to a pre-test leak-
check must also be conducted.

6.5.3 Post-test leak-check:

6.5.3.1 A leak-check is mandatory at the conclusion of each
sampling run. The leak-check shall be done with the same procedures
as those with the pre-test leak-check, except that it shall be
conducted at a vacuum greater than or equal to the maximum value
reached during the sampling run. If the leakage rate is found to be
no greater than 0.00057 o/min (0.02 cfm) ir 41 of the average
sampling rate (whichever is less), the results are acceptable, and
no correction need be applied to the total volume of dry gas
metered. If, however, A h.4her leakage rate is obtained, the tester
shall either recorl the leakage rate, correct the sample volume (as
shown In the calculation section of this method), and consider the
data c'.tained of questionable reliability, or void the sampling run.

i.6 Sampling-train operation:

6.6.1 During the sampling run, maintain an Isokinetic sampling rate
to within 10% of true Isokinetic, unless otherwise specified by the
Administrator. Maintain a temperature around the filter of 120 + 140C
(248'+ 25'F) and a gas temperature entering the sorbent trap at a maximum
of 201C (689F).
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6.6.2 For each run, record the data required on a data sheet suct
as the one shown in Figure 5. Be sure to record the initial dry-ga:
meter reading. Record the dry-gas meter readings at the beginning an(
end of each sampling Ztme increment, when changes in flow rates are madi
before and after each leak-check, and when sampling Is halted. Taki
other readings required by Figure 5 at least once at each sample poini
during each time increment and additional readings when significani
changes (20% variation In velocity-head readings) necessitate addlticna"
adjustments In flow rate. Level and zero the manometer. Because thO
manometer level and zero may drift due to vibrations and temperature
changes, make periodic checks during the traverse.

6.6.3 Clean the stack access ports prior to the test run tc
eliminate the chance of sampling deposited material. To begin sampling,
remove the nozzle cap, verify that the filter and probe heating systems
are at the specified temperature, and verify that the pitot tube anc
probe are properly positioned. Position the nozzle at the first traverse
point, with the ti: pointing directly into the gas stream. Immediatel)
start the pump and adjust the flow to Isokinetic conditions. Nomographs,
which aid in the rapid adjustment of the isokinetic sampling rate without
excessive computations, are available. These nomographs are designed for
use when the Type S pitot-tube coefficient is 0.84 + 0.02 and the stack-
gas equivalent density (dry molecular weight) is equal to 29 + 4. APTO-
0576 details the procedure for using the nomographs. If thi stack-gas
molecular weight and the pitot-tube coefficient are outside the above
ranges, do not use the nomographs unless appropriate steps (Shigehara,
1974) are taken to compensate for the deviations.

6.6.4 When the stack is under significant negative pressure
(equivalent to the height of the impinger stem), take care to close the
coarse-adjust valve before inserting the probe into the stack, to prevent
water from backing into the organic module. If necessary, the pump may
be turned on with the coarse-adjust valve closed.

6.6.5 When the probe is In position, block off the openings around
the probe and stack access port to prevent unrepresentative dilution of
the gas stream.

6.6.6 Traverse the stack cross section, as required by EPA Methcd 1
or as specified by the Administrator, being careful not to bump the probe
nozzle Into the stack walls when sampling near the walls or when removing
or Inserting the probe through the access port, in order to minimize the
chance of extracting deposited material.

6.6.7 During the test run, make periodic adjustments to keep the
temperature around the filter holder and the organic module at the proper
levels; add more ice and, If necessary, salt to maintain a temperature of
<20*C (68"F) at the condenser/silica gel outlet. Also, periodically
check the level and zero of the manometer.
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6.6.8 If the pressure drop across the filter or sorbent trap
becomes too high, making isokinetic sampling difficult to maintain, the
filter/sorbent trap may be replaced in the midst of a sample run. Using
another complete filter holder/sorbent trap assembly is recommended,
rather than attempting to change the filter and resin themselves. After
a new filter/sorbent trap assembly Is Installed, conduct a leak-check.
The total particulate weight shall include the summation of all filter
assembly catches.

6.6.9 A single train shall be used for the entire sample run,
except in cases where simultaneous sampling is required in two or more
separate ducts or at two or more different locations within the same
duct, or in cases where equipment failure necessitates a change of
trains. In all other situations, the use of two or more trains will be
subject to the approval of the Administrator.

6.6.10 Note that when two or more trains are used, separate
analysis of the front.half (if applicable) organic-module and impinger
(if applicable) catches from each train shall be performed, unless
Identical nozzle sizes were used on all trains. In that case, the front-
half catches from the individual trains may be combined (as may the
impinger catches), and one analysis of front-half catch and one analysis
of impinger catch my be performed.

6.6.11 At the end of the sample run, turn off the coarse-adjust
valve, remove the probe and nozzle from the stack, turn off the pump,
record the final dry-gas meter reading, and conduct a post-test leak-
check. Also, leak-check the pitot lines as described In EPA Method 2.
The lines must pass this leak-check in order to validate the velocity-
head data.

6.6.12 Calculate percent isokineticity (see Section 10.8) to
determine whether the run was valid or another test run should be made.

7.0 SAMPLE RECOVERY

7.1 Preparation:

7.1.1 Proper cleanup procedure begins as soon as the probe is
removed from the stack at the end of the sampling period. Allow the
probe to cool. When the probe can be safely handled, wipe off all
external particulate matter near tht tip of the probe nozzle and place a
cap over the tip to prevent losing or gaining particulate matter. Do not
cap the probe tip tightly while the sampling train is cooling down
because this will create a vacuum in the filter holder, drawing water
from the impingers Into the sorbent module.

7.1.2 Before moving the sample train to the cleanup site, remove
the probe from the sample train and cap the open outlet, being careful
not to lose any condensate that might be present. Cap the filter Inlet.
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Remove the um1blical cord from the last impinger and cap the impinger.
If a flexible line is used between the organic moduie and the filtir
holder, disconnect the line at the filter holder and let any condensed
water or liquid drain into the organic module.

7.1.3 Cap the filter-holder outlet and the inlet to the organic
mo-dule. Separate the sorbent trap section of the organic module from the
condensate knockout trap and the gas-condltioning rection. Cap all
organic module openings. Disconnect the organic-module knockout trap
from the irapinger train inlet and cap both of these openings. Ground-
glass stoppers, Teflon caps, or caps of other inert materials may be used
to sea! all openings. -

7.1.4 Transfer the probe, the filter, the organic-module
co&monents, and 'he impinger/condenser assembly to the cleanup area.
This area should be clean• and protected from the weaiher to minimize
sample contamination or loss.

7.1.5 Save a portion of all washing solutions (methanol/methylene
chloride, Type II water) used for cleanup as a blank. Transfer 200 ml of
eachi solution directly from the wash bottle teing used and place each In
a separate, prelabeled glass sample conta!ner.

7.1.6 Inspect the train prior to and during disassettly ind note

any abnormal conditions.

7.2 Sample containers:

7.2.1 Container no. 1: Carefully romove the flWter from the filter
holder 4nd place it in its ider,cifled Petri dish container. Use a pair
or palrm of tweezers to handle the filter. If it is necessary to fold
the filter, ensure that the particulate cake Is Inside the fold.
Carmfully transfer to the Petri dish any particulate utter or filter
fibers that adhere to the filter-holder gasket, using a dry nylon bristle
brush or sharp-edged blade, or both. Label the container and seal with
1-ln.-wide Teflon tape around the circumference of the lid.

7.2.2 Container no. 2: Taking care that dust on the outside of the
probe or other exterior surfaces does not get into the sample,
quantitatively recover particulate matter or any condensate from the
probe nozzle, probe fitting, probe liner, and front half of the filter
holder by washing these components first with methanol/methylene chlorilde
(1:1 v/v) into a glass container. Distilled water may also be used.
Retain a water and solvent blank and analyze in the sawe manner as with
the samples. Perform rinses as follows:

7.2.2.1 Carefully remove the probe nozzle and clean the tnside
surface by rinsing with the solvent mixture (1:1 v/v methanol/-
methylene chloride) from a wash bottle and brushing with a nylon
bristle brush. Brush until the rinse shows no visible particles;
then make a final rinse of the Inside surface with the solvent mix.
Brush and rinse the inside parts of the Swagelok fitting with the
solvent mix in a similar way until no visible particles remain.

0010 - 19
Revisicn 0
Date Septemir 19E.

B-73



7.2.2.2 Have two people rinse the probe liner with the seiven
mix by tilting and riJtating the prcbe while squirting solvent int
Its upper ena so that all inside surfaces will be wett.d wit
so'vent. Let the solvent drain from the lower end Into the saepi
container. A *;ass funnel may be used to aid in transferrin% liqui,
washes to the container.

7.2.2.3 Follow the solvent rinse with a probe brush. Hold tht
probe in an inclined position and squirt solvent into the upper enc
while pushing tne probe brush through the probe with a twistinc
acticn: place a sample container underneath the lower end of the
probe and catch any solvent and particulate matter that is brushed
from the probe. Run the brush through the probe thrie times or more
until no visible particulate matter is carried out with the solvent
or until none remains In the probe linep on visual inspection. With
stainless steel or other metal probes, run the brtsh through in the
above-prescribed manner at least six times (metal probes have small
crevices In which particulate matter can bt entrapped). Rinse the
brush with solvent and quantitatively collect these washings in the
saoole container. After the brushing, rake a final solvent rinse of
the probe as described above.

7.2.2.4 It is recommended that two people work together to
clean the probe to minimize sample losses. Letween sampling runs,
keep brushes clean and protected from contamination.

7.2.2.5 Clean the Inside of the front lalf of the filter
holder and cyclone/cyclone flask, if used, by ruob'ng the surfaces
with a nylon bristle brush and rinsing with metha-ol/methylene
chloride (1:1 v/A) mixture. Rinse each surface three times or more
if needed to remove visible particulate. Make a final rinse of the
brush and filter holder. Carefully rinse out the glass cyclone and
cyclone flask (if applicable). Brush and rinse any particulate
material adhering to the inner surfaces of these components into the
front-half rinse sample. After all solvent washings and particulate
matter have been collected In the sample container, tighten the lid
on the sample container so that solvent will not leak out when it is
shipped to the laboratory. Mark the height of the fluid level .to
determine whether leakage occurs during transport. Label tne
container to identify its contents.

7.2.3 Container no. 3: The sorbent trap section of the organic
module may be used as a sample transport container, or the spent resin
may be transferred to a separate glass bottle for shipment. If thle
sorbent trap Itself is used as the transport container, both ends should
be sealed with tightly fitting caps or plugs. Ground-glass stoppersj or
Teflon caps may be used. The sorbent trap should then be labeled,
covered with aluminto foil, and packaged on ice for transport to the
laboratory. If a separate bottle is used, the spent resin should be
quantitatively transferred from the trap into the clean bottle. Resin
that adheres to the walls of the trap should be recovered using a rubber
policeman or Spatula and added to this bottle.
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7.2.4 Container no. 4: Measure the volume of condensate collected
in the condensate knockout section of the organic module to'within +1 .L
by using a graduated cylinder or by welghing to within +0.5 g usTng a
triple-beam balance. Record the volume or weight of liquTd present and
note any discoloration or film In the liquid catch. Transfer this liquid
to a prelabeled glass sample container. Inspect the back half of the
filter housing and the gas-conditioning section of the organic module.
If condensate is observed, transfer it to a graduated or weighing bottle
and measure the volume, as described above. Add this material to the
condensate knockout-trap catch.

7.2.5 Container no. 5: Ali sampling train components located
between the high-efficiency glass- or quartz-fiber filter and the first
wet Impinger nr the final condenser system (including the heated Teflon Al
l1ne connecting tOe filter outlet to the condenser) should be thoroughly
rinsed with methanol/methylene chloride (1:1 v/v) and the rinsings
combined. This rinse shall be separated from the condensate. If the
spent resin is transferred from the sorbent trap to a separate sample
container for transport, the sorbent trap shall be thoroughly rinsed
until all sample-wetted surfaces appear clean. Visible films should be
removed by brushing. Whenever train components are brushed, the brush
should be subsequently rinsed with solvent mixture and the rinsings added
to this container.

7.2.6 Container no. 6: Note the color of the indicating silica gel
to determine If it has been completely spent and make a notation of its
condition. Transfer tht silica gel from the fourth impinger to Its
original container and seal. A funnel may make it easier to pour the
silica gel without spilling. A rubber policeman may be used as an aid in
removing the silica gel from the impitger. It is not necessary to remove
the small amount of dust particles that may adhere strongly to the
inpinger wall. Because the gain in weight is to be used for moisture
calculations, do not use any water or other liquids to transfer the
silica gel. If a balance is available in the field, weigh the container
and its contents to 0.5 g or better.

7.3 Impinaer water:

7.3.1 Make a notation of 4ny color or film in the liquid catch.
Measure the liquid In the first three Impingers to within +1 mX by using
a graduated cylinder or by weighing it to within +0.57 g by using a
balance (if one is available). Record the volume oi weight of liquid
present. This information Is required to calculate the moisture content
of the effluent gas.

7.3.2 Discard the liquid after measuring and recording the volume
or weight, unless analysis of the impinger catch is required (see
Paragraph 4.1.3.7). Amber glass containers should be used for storage of
impinger catch, if required.

7.3.3 If a different type of condenser is used, measure the amount.
of moisture condensed either volumetrically or gravimetrically.
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7.4 Saiole 2recaration for shipment: Prior to shipment, recheck &I
sample containers to ensure that the caps are well secured. Seal the lids o
all containers around the circumference with Teflon tape. Ship all liqul
sa•ples upright on ice and all particulate filters with the particulate catc
facing upward. The particulate filters should be shipped unrefrigerated.

8.0 ANALYSIS

3.1 Sample preparation:

8.1.1 General: The preparation steps for all samples will resul
in a finite volume of concentrated solvent. The final sample volumu
(usually In the 1- to 10-mL range) is then subjected to analysis b
GC/XS. All samples should be inspected and the appearance documented
All samples are to be spiked with surrogate standards as received frot
the field prior to any sample manipulations. The spike should be at
level equivalent to 10 times the MOL when the solvent Is reduced 1.
volume to the desired level (i.e., 10 XL). The spiking compounds shoul
be the stable isotopically labeled analog of the compounds of interest o"
a compound that would exhibit properties similar to the compounds o.
interest, be easily chromatographed, and not Interfere with the analyst.,
of the compounds of interest. Suggested surrogate soiking compounds are:
deuterated naphthalene, chrysene, phenol, nitrobenzene, chlorobenzene,
toluene, and carbon-13-labeled pentachlorophenol.

8.1.2 Condensate: The "condensate" is the moisture collected ir
the first impinger following the XAD-2 module. Spike the condensate witt
the surrogate standards. The volume is measured and recorded and then
transferr*.d to a separatory funnel. The pH is to be adjusted to pH 2
with 6 N sulfuric acid, if necessary. The sample container and graduated
cylinder are sequentially rinsed with three successive 10-mX al1quots of
the extraction solvent and added to the separatory funnel. The ratio of
solvent to aqueous sample should be maitained at 1:3. Extract the
sample by vigorously shaking the separatory funnel for 5 min. After
ccmplete separation of the phases, remov, the i.olvent and transfer to a
Kudernia-anish concentrator (K-O), filtering through a bed of precleaned,
dry sodium sulfate. Repeat the extraction step tu~o additional times.
Adjust the pH to 11 with 6 N sodium hydroxide and reextract combining the
acid and base extracts. Rinse the sodium sulfcte into the K-0 with fresh
solvent and discard the desiccant. Add Teflon boiling chips and
concentrate to 10 eL by reducing the volume t0 slightly less than 10 mL
and then bringing to volume with fresh solvant. In order to achieve the
necessary detection limit, the sample volume can be further reduced to 1
eL by using a micro column (-0 or nitrogen blow-down. Should the sample
start to exhibit precipitation, the concentration step should be stopped
and the sample redissolved with fresh solvent taking the volume to some
finite amount. After adding a standard (for the purpose of quantitation
by GC/MS), the sample is ready for analysis, as discussed in Paragraph8.2.
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8.1.3 Impinger: Spike the sample with the surrogate standards;
measure and r.cord the volume and transfer -to a separatory funnel.
Proceed as described In Paragraph 8.1.2.

8.1.4 XAD-2: Spike the resin directly with the surrogate
standards. Transfer the resin to the all-glass thimbles by the following
procedure (care should be taken so as not to contaminate the thimble by
touching it with anything other than tweezers or other solvent-rinsed
mechanical holding devices). Suspend the XAD-2 module dir,-ctly over the
thimble. The glass frit of the module (see Figure 2) sho. 'd be in the up
position. The thimble is contaihed in a clean beaker, wtich will serve
to catch the solvent rinses. Using a Teflon squeeze bottle, flush the
XAD-2 into the thimble. Thoroughly rinse the glass module with solvent
into the beaker containing the thimble. Add the XAD-2 glass-wool plug to
the thimble. Cover the XAD-2 in the thimble with a precleaned glass-wool
plug sufficient to prevent the resin from floating Into the solvent
reservoir of the extractor. If the resin is wet, effective extraction
can be accomplished by loosely packing the resin In the thimble. If a
question arises concerning the completeness of the extraction, a second
extraction, without a spike, is advised. The thimble Is placed in the
extractor and the rinse solvent contained in the beaker Is added to the
solvent reservoir. Additional solvent is added to make the reservoir
approximately two-thirds full. Add Teflon boiling chips and assemble the
apparatus. Adjust the heat source to cause the extractor to cycle 5-6
times per hr. Extract the resin for 16 hr. Transfer the solvent and
three 10-mL rinses of the reservoir to a K-D and concentrate as described
in Paragraph 8.1.2.

8.1.5 Particulate filter (and cyclone catch): If particulate

loading is to be determined, weigh the filter (and cyclone catch, if
applicable). The particulate filter (and cyclone catch, If applicable)
is transferred to the glass thimble and extracted simultaneously with the
XAD-? resin.

8.1.6 Train solvent rinses: All train rinses (i.e., probe,
impinger, filter housing) using the extraction solvent and methanol are
returned to the laboratory as a single sample. If the rinses are
contained in more than one container, the intended spike is divided
equally among the containers proportioned from a single syringe volume.
Transfer the rinse to a separatory funnel and add a sufficient amount of
organic-free water so that the methylene chloride becomes imiscible and
its volume no longer increases with the addition of more water. The
extraction and concentration steps are then performed as described in
Paragraph 8.1.2.

8.2 Sample analysis:

8.2.1 lhe primary analytical tool for the measurment of emissions
from hazardous waste incinerators is GC/MS using fused-silica capillary
GC columns, as described in Method 8270 In Chapter Four of this idanual.
Because of the nature of GC/MS instrumentation and the cost associated

0010 - 23
Revision 0
Date Sect;embr

B-77



with sample analysis, prescreening of the sample extracts by
chromatoqraphy/flame ionization detection (GC/FID) or with elect-,
capture (GC/ECD) is encouraged. Information regarding the complexity i
concentration level of a sample prior to GC/MS analysis can be
enormous help. This information can be obtained by using eltt
capillary columns or less expensive packed columns. However, the I
screen should be performed with a column similar to that used with t
GC/MS. Keep in mind that GC/FID has a slightly lower detection lii
than GC/MS and, therefore, that the concentration of the sample can
adjusted either up or down prior to analysis by GC/MS.

8.2.2 The mass spectrometer will be operated In a full scan (4
450) mode for most of the analyses. The range for which data a
acquired in a GC/MS run will be sufficiently broad to encompass the maj *

ions, as listed in Chapter Four, Method 8270, for each of the designat
POHCs in an incinerator effluent analysis.

8.2.3 For most purpises, electron ionization (EI) spectra will
collected because a majority of the POHCs give reasonable El spectr
Also, El spectra are compatible with the NBS Library of Mass Spectra a
other mass spectral references, whicn aid in the identification proce
for other components in the in:tnerator process streams.

8.2.4 To clarify some identifications, chemical ionization (C
spectra using either positive ions or negative Ions will be used
elucidate molecular-weight information and simplify the fragmentati
patterns of some compounds. In no case, however, should C1 spectra aloi
be used for compound identification. Refer to Chapter Four, Method 827(
for complete descriptions of GC conditions, MS conditions, ar
quantitative and quantitative identification.

9.0 CALIBRATION

9.1 Probe rozzle: Probe nozzles shall be calibrated before thel
initial use in the field. Using a micrometer, measure the instde diameter c
the nolzle to the nearest 0.025 mm (0.001 In.). Make measurements at thre
separate places across the diameter and obtain the average of th
measurements. The difference between the high and low numbers shall no
exceed 0.1 mm (0.004 in.). When nozzles become nicked, dented, or corroded
they shall be reshaped, sharpened, and recalibrated before use. Each nozz,
shall be permanently and uniquely ideritified.

9.2 Pltot tube: The Type S pitot tube assembly shall be calibrate.
according to the procedure outlined in Sectlion 4 of EPA Method 2, or assigne•
a nominal coefficient of 0.84 if it is not visibly nicked, dented, or corrode;
and If it meets design and intercomponent spacing specifications.
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9.3 Metering rystem:

9.3.1 Before its Initial use in the field, the metering system
shall be calibrated according to the prccedure outlined in APTD-0576.
Instead of physically adjusting the dry-gas meter dial readings to
correspond to the wet-test meter readings, calibr3tion factors may be
used to correct the gas meter dial readings mathematically to the proper
values. Before calibrating the metering system, it is suggested that a
leak-check be conducted. For metering systems having diaphragm pumps,
the normal leak-check procedure will not detect leakages within the pump.
For these cases the following leak-check procedure is suggested: Make a
10-mmn calibration run at 0.00057 m3 /min (0.02 cfm): at the end of the
run, take the difference of the measured wet-test and 'ry-gas meter
volumes and divide the differenct by 10 to get the leak rate. The leak
rate should not exceed 0.00057 m1/min (0.02 cfm).

9.3.2 After each field use, the calibration of the metering system
shall be checked by performing three calibration runs at a single
intermediate orifice ietting (based on the previous field test). The
vacuum shall be set at the maximum value reached during the test series.
To adjust the vacuum, insert a valve between the wet-test meter and the
Inlet of the metering system. Calculate the average value of the
calibration factor. If the calibration has changed by more than 5%,
recalibrate the meter over the full range of orifice settings, as
outlined in APTD-0576.

9.3.3 Leak-check of metering system: That portion of the sampling
train from the pump to the orifice meter (see Figure 1) should be leak-
checked prior to initial use and after each shipment. Leakage after the
pump will result in less volume being recorded than Is actually sampled.
The following procedure is suggested (see Figure 6): Close the main
valve on the meter box. Insert a one-hole rubber stopper with rubber
tubing attached into the orifice exhaust pipe. Disconnect and vent the
low side of the orifice manometer. Close off the low side orifice tap.
Pressurize the system to 13-18 cm (5-7 in.) water column by blowing into
the rubber tub;ng. Pinch off the tubing and observe the manometer for 1
min. A loss of pressure on the manometer indicates a leak In the meter
box. Leaks, if present, must be corrected.
NOTE: If the dry-gas-meter coefficient values obtaired before and after

a test series differ by >5%, either the test series shall be
voided or calculations for test series shall be performed using
whichever meter coefficient value (i.e., before or after) gives
the lower value of total sample volume.

9.4 Probe heater: The probe-heating system shall be calibrated before
Its initIaT -use tnfthe field according to the procedure outlined in APTD-0576.
Probes constructed according to APTD-0581 need not be calibrated If the
.calibration curves in APTD-0576 are used.
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9.5 Temoerature gaL-es: Each thermocouple must be permanently and
uniquely arikd on the"casting: all mercury-In-glass reference thermometers
must conform to A'ZTh E-1 63C or 63F specifications. Ther-Ocouples should be
calibrated In the laboratory with and without the use of ex+-.nslon leads. If
extension leads are used in the field, the thermocouple readings at amblent
air temperatures, with and without the extension lead, must be noted and
recorded. Correction is necessarf if the use of an extension lead produces i
change >1.5%.

9.5.1 Iminger, organic module, and dry-gas me'.er thermocouples:
For the thermocouples used to measure the temperature of the gas leaving
the impinger train and the XAD-Z resin bed, three-point calibration at
ice-water, room-air, and boiling-water temperatures is necessary. Accept
the thermocouples only if the readings at all three temperatures agree to
+2*C (3.6"F) with those of the absolute value of the reference
Thermometer.

9.5.2 Probe and stack thermocouple: For the thermocouples used to
indicate the probe and stack temperatures, a three-point calibration at
ice-water, boiling-water, and hot-oil-bath temperatures must be
performed: it is recommended that room-air temperature be added, and that
the thermometer and the thermocouple agree to within 1.5% at each of the
calibration points. A calibration curve (equation) may be constructed
(calculated) and the data extrapolated to cover the entire temperature
range suggested by the manufacturer.

9.6 Barometer: Adjust the barometer Initially and before each test
series to agree to within +25 m Hg (0.1 in. Hg) of the mercury barometer or
the corrected barometric p7essure value reported by a nearby National Weather
Service Station (same altitude above sea level).

9.7 Triple-beam balance: Calibrate the triple-beam balance before each
test series, using Class-S standard weights; the weights must be within +0.5%
of the standards, or the balance must be adjusted to meet these limits.

10.0 CALCULATIONS

10.1 Carry out calculations. Round off figures after the final
calculation to the correct number of significant figures.

10.2 Nomenclature:

An a Cross-sectional area of nozzle, m2 (ft 2 ).

*s - Water vapor In the gas stream, proportion by volume.

Cd , 4ype S pitot tube coefficient (nominally 0.84 ± 0.02),
dimensionless.

I - Percent of isokinetic sampling.
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La a 'Iaxl.Dum acc2ptable leakage ratt for a leaic-check, either pre-tes
or iolcywing a ccVonent change; equal to 0.00057 -I./min (O.C
cf.I) or 4% of the average saapling rate, whichever is less.

Li - Individual leaka e rate observed during the leak-check ccnducted
prior to the "iti" component change (i - 1, 2, 3...n) •9/;,In
(cfJi).

L9 - Laakage rate observed during the post-test leak-check., o3/nin

(cfl) .

Hd - Stack-gas dry molecular weight, g/U-mole (lb/lb-mole).

Mw a Molecular weight of water, 18.0 g/g-mole (18.0 lbilb-mole).

Pbar " Barometric pressure at the sampling site, =u L1 (in. Hg).

Ps - Absolute stack-gas pressure, Hm g (in. Hg).

Pstd a Standard absolute pressure, 760 m Hg (23.92 In. Hg).

R - Ideal gas constant, 0.06236 mu Hg-m 3/K-g-mole (21.35 in.
Hg-ft 3/*R-Ib-mole).

Ts a Absolute average dry-gas meter tewperature (see Figure 6), K

Ts - Absolute average stack-gas temperature (see Figure 6), K (OR).

Tstd - Standard absolute temperature, 293K (528"R).

VIC - Total volume of liquid collected in the organic module condensate
knockout trap, the tmpingers, and silica gel, mL.

V2 - Volume of gas sample as measured by dry-gas meter, dscm (dscf).

Vm(std) - Volume of gas 2ample measured by the dry-gas meter, corrected
to standard conditions, dscm (dscf).

Vw(std) - Volume of water vapor in the gas sample, corrected to standard
conditions, sca (scf).

is - Stack-gas velocity, calculated by Method 2, Equation 2-9, using
data obtained from Method 5, m/sec (ft/sec).

Wa a Weight of residue In acetone wash, mg.

7 a Dry-gas-meter calibration factor, dimensionless.

AM - Average pressure differential across the orifice meter (see
Ftgure 2), = H20 (in. H20).
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J SIpiing ti::.e Int-rval frci the beginning of a run unt'Jl the
ilrst cop-onent cnanýe, rain.

3j SZar.'ling ti:he interval ýetwieen two successive cc,,=r,,ent
:hanmes, bý,qlnninj withi che Interval betw.een te first a;:d
second :harzgjs, ,•in.

3 - Sampling time interval frci the final (nth) component change
until the end of the sa.pling run, min.

13.5 - Specific gravity if mercury.

60 - sec/min.

100 - Conversion to percent.

10.3 Averirge dr',-gas-meter te-oerature and averaqe orifice pressure
droo: See data sneet (Figure 5, abov2).

10.4 Dry-ias volume: Correct the sarple measured by the dry-gas meter
to standard conaltions (2O'C, 760 mm Hg (68-F, 29.92 in. Hg]) by using
Equation 1:

Tstd ?bar * AH/13.6 Pbar + AH/13,6

Vm(ftd) T Ta P StVd 1T)

where:

Ki - 0.3353 Kim HMg for retric units, or
K1 - 1.64"R/in. Hg for English units.

It should be noted that Equation I can be used as written, unless the leakage
rate observed during any of the mandatory leak-checks (i.e., the post-test
leak-check or leak-checks conducted prior to cok.ponent changes) exceeds La.
If Lp or Li exceeds La, Equation 1 must be modified as follows:

a. Cas. ! (no component changes made during sampling run): Replace Vm
in -quation 1 with the expression:

Y.3 - (L - La)
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j. Ci)t II (one or mort cc:7onent changes aade during the splln,
rp.AFplpace V, la, Equation I by the expression:

n
j (L1 (L)Ji h- (Li - L3)3i - (L P La) Jp

and substitute only for those leakage rates (LI or Lp) that ixceed
L~a-

10.5 Voiume of water vaoor:

Pw ITstd
-.- - K2 Vic (2;

')�w 'std
wlierea:

--0.01333 33/aL for metric units, or

92 - 0.04707 ft3/it. for Enalish units.

10.6 M4oisture content:

Vw(std)

Vn(std) + Vw(std)

4'OTE: In saturated or water-droplet-laden gas streams, two calculationo.
of the moisture content of the stack gas shall be made, one fron
the iupinger analysis (Equation 3) and a second free the
assumption of saturated conditions. The alower of the t*o values
of 3w shall be considered correct. The procedure for determininc
the moisture content based upon assuwtion of sata.rated conditions
is given in the Note to Section 1.2 of Method 4. For the purposes
of this uethod, the average stack-gas temperature frcm Figure f
my be used to make this determination, provided that the accuracy A
of the In-stack tewerature sensor is +1"C (20F).

10.7 Conversion factors:

Frm To 11ultiolyby
g/ft3  gr/ft 3  15.43
g/ft3  lb/ft 3  2.205 x I0-3
g/ft3  g/mj 15.31
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'CO T~. ('./T 1) C?bar + 3H/13.5)]

*n 0.C03454 -n X9q-m3 /-L-K for metric units, or
3 .CO2569 in. Hg-ft3,P7,L-*R for English units.

10.3.2 Cal.culation for intersediate values:

TS 1's4td Pstdi0O

T s t v S A n s 6 ( 1 -' w s )( 5 )

K-T SV~isd
4 ssV A 1(-wsy

where:

*4.320 for metric units, or
Xa 0.09450 for English jnlts.

10.3.3 ,Acczptable results: If 90Z K I ý 110%, the results are
acceotable. If the results are low in ccmpairi,an with the standard and
I is bzyond the acceptable range, or if I Is less than 90%, the
Administrator may opt to accept the re~sults.

10.9 To determnine the minimum sample volume that shall be coilected, the
following sequence of calculations snall be used.

10.9.1 Frma prior analysis of the waste feed, the concentration of
PC:i~s int-,c-duced Into the ccr-bustion system can be c~lculated. The
dcqrte of destruction and removal efficiency that is require.d is used to
d.~trdi-e the maximum amount of PCHC allowed to be pre-tent in the
effl( ýnt. This may be expressed as:

('-ýF) (P H o c 1 0 0 E tax PCHCJI Mass (6)

. oF -. iss flow rate of waste feed per hr, g/hr (lb/hr).

P aH~ concentration of Principal Organic Hazardous Compound (wt %)
lntrcduced into the combustion process.
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CIE a percent Destruction and Removal Efficiency required.

"'.;X PCHC - 7ass flow rate (g/hr (lb/hr]) of PCHC emitted frcm the
c.-;-,ustlion s-)urce.

10.).2 The average discharge concentration of the KINC in the
ieffluent gas is detemined by comparing the Max PCHC with the volumetric
flow rate being exhausted from the source. Volumetric flow rate data are
a;iilable as a result of preliminary Method 1-4 deteminations:

Nax POHC1 Mass
- Max POHCI conc (7)

DVeff(std)

where:

OVefY(std) * volumetric flow rate of exhaust gas, dscm (dscf).

POHC1 conc w anticipated concentration of the POHC 1i the
exhaust gis stream, g/dscm (lb/dscf).

10.9.3 In making this calculation, it is recomended that a safety
A:4tin of at least ten be included:

1ULPCHC x 10

PcHci conc

iXL•HC " detectable amount of PrMC In entire sa•pling train.
JOTE: The whole extract from an XAD-2 cartridge is seldom if ever,

InJ•:cted at once. Therefore, if aliquoting factors are
involved, the ILLpr4C is not the sae as the analytical (or
colui) detection fimit.

SV-n--, - sintv dry standard volur to be collected at dry-gas
zetar.

•0.10 'Cnctntration of any given POHC in the gaseous emissions of a
C-'-bustion ni;ces s:

1) Multiply the concentration of the POHC as determlned In Method a270
by the floal concentration volume, typlcilly 10 2L.

CPHC (09/30) x sample voleum (mL) amount (6g) of POHC in sample (9)
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.czintrati1., of asC -nalypJ 'y ;Iet:od ~3270.

a the .i.niount of -C>C fcund in ali -a-:p:.s associ ited with a silni~t

J t,-AI (uq) aX.AO-2 (ug) + cond.ýnsata (ug) + rlnzCs (ug) + I.;plnger (ug) (10)

2) 01 vi .4, tla total ug found by the wiol!:-e of -stack gas samnpled(;i)

Ttal tug) /(train samol a voiune) a concentratio.1 of PCSC (ugl:m3) (I11)

11.0 QUALITY CC-N!TOL

11.1 ,-o I ng: See EPA Manual 6&0/4-77-027b for Method 5 quality

;.2 k An lvsi s: The quality assurance pregram required for this study
i0C."':h.es the anaysis of fi".ld and method blanks, procedure validations,
Incoyr'~orition of st~ble lateled surrogate cc.c.ounds, quantitation versus
st~iOle labtle.o inteernal standards, cz~piilary coluzi performance check~s, and
i~xtt~rrl perfro,-!-wncs tests. Th.* surrogate spiking compounds selact-d for a
rpartcuiar iialysis are used as primary indIcators of the quality of the
ana!t.Val data for a wide range of ~ccrunds and a variety of sample
maltricas. The assessment of cc:.bustion data, positive ldentlficat'on, and

~nt~a~onof the selected czwounds are dependent on the intzgrity of the
Sz170'es ý-ec~tived and th~e prtcision and accuracy of the analytical -*thods
-;p Ioye. Whe Quality assurzince prc~cedures for this -method are desiened to
ýoiiitor tht ptrfomwince of the analytical method an~d to p-r!-vide the required

Oforrvltion to take corrective actionL if probless are observed in laboratory
cp-eraticps or In field sampling activities.

U1.2.1 Fitad 8Thnl~s: Field blanks must be submitted with the
sar-lts collected at each samoling site. Thes field blanks include the
%-.Qle bottles Containinge aliquots of saM.1*i r-ecovery solvents, unused

fiit~ri, and resin cartridqes. At a minimum, one ccaplete sampling trAin
will he iss-.led1 im the fiild staging art&, tikan to the sampoling area,
aind loa-cnetktd at the btrjinning and end of the testing (or for the same
t.;tl nL.-er of~ t~mes as the actual test train). The filtar houning and
pf'ote of the blank trz1n will be heated during the sample test, The
tniln~ will be recovered as if it were an actual test sample. Nlo Caseous
S~l will be passed through the sampling train.

:1.2.2 iethod blanks: A nethod blank must be pyrepared for each set
of analyt~cal cperatilons, to evaiuate contamination and artifacts that
can be Jderivtd frwu glassware, reiqevts. and sa,-ple handling in the
1 3Loratory.

11.2.3 ;efir to Method 8270 for additional quality control
-nnsiderations.
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12.) 0 ETh10 CDFOXALACE

12.1 :>1'ecd nerfor-anc! --viluation; Evaluation of analytical procedure
~or a salectmd sarles or cc.,,p*Dunus must include the sarzle-preparitio:
proczdures and eacn, Asocitatd analytical detarmination. The 3flalytica
procedures should be challanged by the test co-,~ounds spiked at appropriat,

Sand carried through the procedures.

12.2 Mettiod detacticon lIftit: The as':rall method detection limits (lowey
andc upper) must be datjr-nined' on a coMpound-by-compound basis ýecausc
diff~erent cc-mounds may exhibit different c~ollection- retention, anc
ext~raction efficiencies as well as instrumental minimum dete.ýtlon limit (HDL).
The maethod detection'limit must be quoted relative to a given sample volume.
The upper limits for t.;e method must be determiined relative to compound
retention volo~mes (breakthrojugh).

12.3 ;Aethod precision and -bias: The overall method precision and bias
iu, , t be deternined' on a ccmrpouný-r_)Y-convound basis at a given concentration
level. The method precision value m~uld include a corbined variability due to
sarnoling, sample preparation, and instrumental analysis. The method bias
would be dependent upon the collection, retention, and extraction efficiency
of thi train~ ccmponents. From evaluation studies to date using a dynainic
5piking system, method biases of -i3% and -16% have been determinel fo7
toluene and 1,1,2,2-tatrachloroethane, respectively. A precision of 19.9% was
calculated from. a fl'214 test data set representing sey'en degrees of freedom
which resulted frtm a series of paired, unspiked Semivolatile 0rqaniic Sampling
trains 'Sami-VOST) sa7Vling emissions from a hazardous waste 'incinerator.
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J1ET',:0 0310, APPENOIX A

"2E,?ARATICN OF XAO-2 SOR"ENT RESIN

-.3 SC0?E ANO APPLICATICN

1.1 X,0-2 resin as suppli;d by the manufacturer is i,,regnatad with a
jicabonate solution to inhibit microbial growth during ýtorage. Both the
;t solution and any residual extractable monomer and polymer s;:ecies must be
r2.oved before use. The resin is prepared by a series of water and organic
!xtractions, followed by careful dryioig.

2.0 EXTRACTION

2.1 Method I: The procedure may be carried out in a giant Soxhlet
extractor. An 411-glass thimble containing an extra-coarse frit Is used for
ixtr3ction oi XAO-2. The frit is recessed 1U-15 :in above a crenellated ring
at the bottom of the thi•ble to facilitate drainage. The resin must be
carefully retained in the extractor cup with a glass-wool plug and stainless
str,!l screen because it floats on methylene chloride. This process involves
sequential extracticn in the following order.

Solvent Procedure

Watar Initial rinse: Place resin in a beaker,
rinse once with Type II water, and
discard. Fill with water a second time,
let stand overnight, and discard.

Wdter Extract with H20 for 8 hr.

!ethyl alcohol Extract for 22 hr.

:!ethylene chloride Extract for 22 hr.

AIethylene chlcride (fresh) Extract for 22 hr.

2.2 Nethod 2:

2.2.1 As in alternative to Soxhlet extraction, a continuous
extractor has been fabricated for the extraction sequence. This extractor has
býeen found to be acceptable. The particular canister used for the apparatus
shown in Figure A-i contains about 500 g of finished XAD-2. Any size may be
constructed; the choice Is dependent on the needs of the sampling prgrarns.
The XAD-2 is he!d under light spring tension between a pair of coarse and fine
screens. Spacers under the bottom screen allow for even distribution of clean
solvent. The threA-necked flask should be of sufficient size (3-liter in this
case) to hold solvent
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-ual to twice the dead vol;ze of the XvtD-2 cinister. ýolvent is refloxed
t,•ru-n the Snyder t:olui=, and t',e dIsti!a-.. is continuo.usly cycled uQ
6,irough the XA-0-2 for extraction and returned to the flask. The flow is
.•niained upward through the XAD-Z to allow maxlm= solvent contact and
)rovent channeling. A valve at the bottom of the canistzr allows reinoval of
solvent frm tie canister between changes.

2.2.2 E.•erience has shown that it Is very diflicult to cycle
ýufficient water in this ;-ode. iherefore the aqueous rinse is accopTIsned by
sily flushing the canister with acout 20 liters of distilled watar. A SmalI

. ;nay be useful for pu,-Ming the water through the canister. The water
extraction should be carried out 3t the rate of about 20-40 mL/mln.

2.2.3 After draining the water, subsequent methyl alcohol and
:ethylene chloride extractions are carried out using the refluxing apparatus.
An overnight or 10- to 20-hr period is normally sufficient for each
extraction.

2.2.4 All ,materials of construction are glass, Teflon, or stainless
steel. Pumps, If uaed, should not contain extractable materials. Pumps are
not used with methanol and mnethylene chloride.

3.0 DRYING

3.1 After evaluation of several methods of removing residual solvent, a
fluidized-bed technique has proved to be the fastest and most reliable drying
aethod.

3.2 A si.le column with suitable retainers, as shown in Figure A-2,
..III serve as a satisfactory colum. A 10.2-c- (4-in.) Pyrex pipe 0.6 m (2
ft) long will hold all of the XAD-2 from the extractor shown in Figure A-i or
the Soxhlet extractor, with sufficient space for fluidizing the bed while
generating a minimum resin load at the exit of the column.

3.3 Method I: The gas used to remove the solvent is the key to
preserving T~Te eanliness of the XAD-2. Liquid nitrogen trm a standard
cc-nercial liquid nitrogen cylinder has routinely proved to be a reliable
source of larvae volumes of gas free from organic contaminants. The liquid
nitrogen cylinder is connected to the column by a length of precleaned 0.95-cm
(3/3-in.) copper tubing, coiled to pass through a heat source. As nitrogen is
bled from the cylinder, it 'i vaporized in the heat source and passes through.
the column. A convenient heat source Is a water bath heated from a steam
line. The finai nitrogen temerature should only be •4,-r to tie touch and not
over 40"C. Experience has shown that about 500 g of XAD-Z may be dried
overnight by consuming a full 160-liter cylinder of liquid nitrogen.

3.4 Method 2: As a second choice, high-purity tank nitrogen may be used
to dry the AT-2. The high-purity nitrogen must first be passed through a bed

0010 - A - 3
Revision 0
Date Sept emebr 98



.x9

'NI*~

1-00 ~Y

ui0w ru-4 leflem

ljr -2 A- fud -Ibe drin appaatu.

,010 A -



,)I IctivatA' charcoal appr-3xi.-atzly 1ý0 ~3L 1r, voOlo. 4131t' '2i~h~r ty'_ of
,r-;q ; ,ithWd, the rate of fliw should gently agitatZ "to.. Exczzle
fluiddizition nay cause the part1cles to break up.

4.J 4UALITY CCNTOL PRCCEDURES

4.1 For both Methods 1 and 2, th! quJ•lity control results nust be
rportcd for tie býitch. The batch must be reextracted if the resl~ual

tct:bl!! o-ranics are >20 uq/,nL by TCO analysis or the Irav1metric residue
is ". .1/20 g XV0-2 extract2d. (Sae also section 5.1, Alethod 0010.)

4.2 Fouor control procedures are used with the final XAD-2 to check for
(1) residual r1ethylene cnloride, (2) extractable organics (TCO), (3) specific
cc--pounds of Interest as determined by GC/US, as described In Section 4.5
below, and (4) rnsidlue (GRAV).

4.3 Procedure for residual methylene chloride:

4.3.1 Descriptioa: A 1+0.1-g sample of Iried resin is weighed into
a s~i~.i vial, 3 aL of toluene are added, and the vial is capped and well
shaken. Five uL of toluene (now containing extracted mthylene chloride) are
Inj-cted into a g)as chromatograph, and the rtsultirg Integrated area is
cc-ared with a reference :tandard. The reference solution consists of 2.5 uL
of nethylene chloride in 100 mL of toluene, simulating 100 ug of residual
.etbylene chloride on the resin. The acceptable maximum content is 1,COO ug/g

resin.

4.3.2 E£qnriwental: The gas chromatograph conditions are as
follows:

6-ft x 1/3-in. stainless steel column containing 10% OV-101 on

100/120 Supelcoport;

Helium carrier at 30 WL/ain;

FID operated on 4 x 10-11 A/3V;

Injection port temperature: 2504C;

Detector temperature: 305"C;

Program: 30"C(4 min) 40°C/mn' 2500C (hold); and

Program terminated at 1,000 sec.

4.4 Procodure for residual extractable orcanics:

4.4.1 De€crlption: A 20+0.1-g samqle of cleaned, dried resin is
%oivhed into a precleaned alundum or cellulose thitble which 1I plugged with
cleaned glass wool ('iote that 20 g of resin will fill a thimblf, and the
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r.In ;i1-1 h•at O;jt un!o*.,zs ýaeIl •I:/ .) T: *.i til.g ccntainlng the rtsin
i xt,-ictd for 24 ,r wi:h 2Z0- L. of ,.iici- jrie jeiylane chloride
rcic, and Jackson pesticide-3rade or aulval-knt purity). T:,i 200-4L

extract is reduced In volue to lO-1L usinq a Xu,,rna-Oan1sh concentrator
3od/or a nitrogen evaporation stream. Five uL of that solution are atialyzed
by ;as chromatography using the TCO analysis prec:dure. Toe concentrated
soiL•:ion should not contain >40 ug/iL of TC0 -xtractad frcz the XAD-2. This
is equivalent to 10 ug/j of TCO in the XAD-Z and .vauld correspond to 1.3 Ng of
TCO In the extract of the 130-q XAO-2 =odule. CWre should be taken to correct
the TCO data for a solvent biank preparid (200 r9l reduced to 10 i.L) in a
similar manner.

4.4.2 Experbjental: Use the TCO analysis conditions described in
the revised Level 1 manual (EPA 600/7-18-201).

4.5 GC/PS Screen: The extract, as prepared In paragraph 4.4.1, is
3ubjected to GCCIS analysis for each of the individual co,.wounds of interest.
The GC/MS procedure Is described In Chapter Four, Method 8270. The extract is
scriened at the MOL of each compound. The presence of any compound at a
:='centration >25 ug/mL in the concentrated extract will require the XAD-2 zo
be recleaned by repeating the methylene chloride step.

4.5 Methodoloqy for residual gravimetric deter-ination: After the TCO
value and GC/4S data are obtained for the resin batch by the above procedures,
dry the remainder of the extract in a tared vessel. There must be <0.5 ing
residue registered or the batch of resin will have to be extracted with fresh
methylene chloride again until it meets this criterion. This level
corresponds to 25 ug/g in the XAO-2, or about 3.25 mg in a resin charge of
130 j.

I.
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'ET:iCD 0010, APPEODIX 3

TOTAL CARCT'GRAPHA8LE 0i•ANIC -MATERIAL ANALYSIS

1.0 SCOPE AND APPLICATION

1.1 In this procedure, gas chron•atoqraohy Is used to determine the
quantity of lower boiling hydrocarbons (boiling points between 90 and 300C)
in the concentrates of all organic solvent rinses, XAD-2 resin and LC
fractions - when Method 1 is used (see References, Method 0010) - encountered
in Level I environmental sample analyses. Data obtained using this procedure
serve a twofold purpose. First, the total quantity of the lower boiling
hydrocarbons in the sample is determined. Then whenever the hydr carbon
concentrations In the original concentrates exceed 75 ug/m3, the
chromatography results are reexamined to determine the amounts of individual
species.

The extent of compound identification Is limited to representing all
materials as normal alkanes based upon comparison of boiling points. Thus the
,;ethod is not qualitative. In a similar manner, the analysis is
semiquantitative: calibrations are prepared using only one hydrocarbon. They
are replicated but samples routinely are not.

1.2 Application: This procedure applies solely to the Level I C7-C16
gas chromatograpnic analysis of concentrates of crganlc extracts, neat
liquids, and of LC fractions. Throughout the procedure, it Is assumed the
aaalyst has been given a properly prepared sample.

1.3 Sensitivity: The sensitivity of thit procedure, defined as the
slop2 of a plot of response versus concentration, is dependent on the
instrument and must be verified regularly. TRW experience indicates the
nominal range Is of the order of 77 uV.V-sec.uL/ng of n-heptane and 79
uV.sec.ul/ng of n-hexadecane. The instrument is capable of perhaps one
hundredfold greater sensitivity. The level specified here is sufficient for
Level 1 analysis.

1.4 Detection limit: The detection limit of this procedure as written
Is 1.3 ng/uL for a I uL injection of n-decane. Thix limit is arbitrarily
based on defining the minimum detectable response as 100 uv'sec. This is An
easier operational definition than definin4 the minimum detection limit to be
that amount of material which yields a signal twice the noise level.

1.5 Range: The range of the procedure will be concentrations of 1.3
ng/uL and greater.

1.6 Limitations

1.6.1 Reporting limitations: It should be noted that a typical
environmental sample will contain compounds which: (a) will not elute in
the specified boiling ranges and thus will not be reported, and/or (b)
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,ill no,, zluta fr-u the col:.-m at all 3ad thus -till not be rtportd.
*.:,•,.:uent~y, the oranic czntint of th0 -.•le as rtportd Is a lower

Lound and snould be regarded as such.

I.,.2 Calibratlon ihi1tatlons: Quantftat•on Is based on
calibr.'tion with n-decane. Data should therffore be reported as, e.g.,
:-•; C3/,• as n-decane. Since resoonse varies linarly with carbon number
(over a wide range the assuItion may involve a 20% error), it is clear
that heptane (C7) detected In a sarple and quantitated as decane will be
overe.stimated. Likewise, hexadecane (CIO) quantitated as decane will be
und.restimated. Frc. previous data, it is estimated the error involved
Is on the order of 6-7%.

1.6.3 Detection limitations: The sensitivity of the flame
ionization detector varies from compound to comound. However, n-alkanes
have a greater response than other classes. Consequently, using an n-
alkane as a calibrant and assuming equal responses of all other compounds
tends to give low reported values.

2.0 SU?9MARY OF METhOD

2.1 A XL aliquot of all IO-uL concentrates is disbursed for GC-TCO
analysis. With boiling point-retention time and response-amount calibration
curves, the data (peak retention times and peak areas) are interpreted by
first suming peak areas in the ranges obtained from the boiling point-
rettntlon time calibration. Then, with the response-amount calibration curve,
the area suAs are. converted to amounts of material in the reported boiling
pcit ranges.

2.2 After the inzt,•-,ent is set up, the boiling point-retention time
"c.lij4ratlon is effected by injecting a mixture of n-C7 through n-C16
hw-;-ocarbons and operating the standard temperature program. Response-
4%vantlty calibr&tions are accozplished by In.jectirg n-decane In n-pentane
standards and performing the standard temperature program.

2.3 Definitions
Z.3.1 Gas chroamato~raphy or gas chrmmatograph.

2.3.2 C7-CIS n-alkanes: Heptane through hexadecane.

2.3.3 SCA temperature program: 4 min izothermal at 0"C, 10C/min
fr, 60" to 2200C.

2.3.4 TRW temperature priqraz: 5 min isothermal at room
te.•erature, then program from 309C to 250"C at 15"C/rin.

3.M INTERFERENCES

iVot applicable.
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4.3 APPARATUS AND MATERIALS

4.1 Gas ch•rtategraph: This procedure is intanded for use on a Varian
1360 gas cxcatograpn, equipped w.th dual flame ionization detectors and a

!lnear tenperature prcgrammer. Any equivalent instrument can be used provided
that electrc•eter settings, etc., be changed appropriately.

4.2 Gases:

4.2.Z Helium: Hinimum quality is reactor grade. A 4A or 13X
molecular sieve drying tube Is required. A filter must be placed between
the trap and the instrument. The trap should be recharged after every
third tank of helium.

4.2.2 Air: Zero grade is satisfactory.

4.2.3 Vydrogen: Zero grade.

4.3 S : Syringes are Hamilton 701N, 10 uL, or tquivalent.

4.4 Septa: Septa will be of such quality as to produce very low bleed
during the Zemp•eature program. An appropriate seitum Is Supelco rncrosep
133, which Is ieflon-backed. If septum bleed cannot be reduced to a
negligible level, it will be necessary to install septum swingers on the
instrument.

4.5 Recor.der: The recorder of this procedure cust be capable of not
less than v--uiTl-scale dispiay, a 1-sec time constant and 0.5 in. per min
chart rate.

4.6 Intearator: An integrator is required. Peak area measurement by
hand is satisiactory but too time-consuming. If manual integration is
required, the method of "heiqht times width at half height" Is used.

4.7 Columns:

4.7.1 Pr-ferred colum: 6 ft x 1/3 In. O.0. stainless steel colLmn
of 10% OV-101 on 100/120 mesh Supelcoport.

4.7.2 Alternato column: 6 ft x 1/3 in. O.D. stainless steel coluiar
of 10% OM-1 (or other silicon phase) on 100/120 we.sh Supelcoport.

4.3 Syringe cleaner: Hamilton syringe cleaner or equivalent connected
to a suitaie vacuum source.

5.0 REAGENTS

5.1 Pentane: "Disttlied-In-Glass" (reg. trademark) or ONanogradem (reg.
trademark)-forstandards and for syringe cleaning.
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3.: ?'-.:!vI i chlor4>;: Ai:tllled-n-Glass" 'rni. tdrzd rk) or
,Irzj. cria_;r4aax) For zyrtrýge cleaning.

J.3 zJAPL'.'G HANDLING AD PUESERYnTION

6.1 Tha extracts ar? concentrated in a Kuderna-Danish evaporator to a
vYlume ]e=s than 10 %,,L. The concentrate is then quantitatively transfirred to
i 1O-mL voIuV'etric fla, and diluted to volume. A I-ntL aliquot is takan for
toth thi- anaiysis and possible subsequent GC/US analysis and set aside in the
sa.moe bank. For each GC-TCO analysis, obtain the sanrle sufficiently in
ar:..1ce to illow it to war•n to room temperature. For example, after one
ýnilysis is started, return that sample to the sanple bank and take the next

7.0 PRC$ES)URES

7.1 ,etup and checkout: Each day, the operator will verify the
f~owing.

7.1.1 That supplies of carrier gas, air and hydrogen are
sufficient, i.e., that each tank contains > 100 psig.

7.1.2 That, after reolacement of any gas cylinder, all connections
leading to the chromatograph have been leak-checked.

7.1.3 That the carrier gas flow rate !s 30 + 2 mL/min, the hydrogen
flow rate Is 30 + 2 WL/min, and the air flow rate-is 300 + 20 mL/min.

7.1.4 That the electrometer Is functioning properly.

7.1.5 That the recorder and Integrator are functioning properly.

7.1.6 That the septa have been leak-checked (leak-checking Is
effected by placing the soap bubble flow meter inlet tube over the
injection port adaptors), and that no septum will be used for more than
2C injections.

7.1.7 That the list of samples to be run is ready.

7.2 Retention tine c.i'ibr3tion:

7.2.1 To obtain the temperature ranges for reporting the results of
the analyses, the chromatograph Is given a normal boiling point-retention
time calibration. The n-alkanes, their boiling points, and data
reporting ranges are given in the table below:
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,-i~1159- -110 C7
n-ocane12 ~110-140 C3

n-nonana 15" 140-1600

n~~cr 14130-200 C 11
ncr~vecane 214 CO20C12
n-trid~cine 2 34 -0-240 C1

n ,aoie2 5 2 &"M-260 ^i4
n. 'flt;'ii,ýc~cne 270 250-230C5
n -1e x~id~ 1!e 2-23 230-300 Cli

%2.42 P'reparation of standards: Preparin~g a mixture of the C7-C15
alkanies le, required. There are twvo approacnes: (1) use of a standards
kit k'e.g., Polyscience Kit) centainirng bottles cf mixtures of selected n-
alkn~es ý;;Mch may be ciz"ined to produce a C7-CiS standard; or (2) use ofe
botte If the individual C7-C16 alkanes fro, which accurately known
valuxt~eii may be taken and comabined to give a C7-C16 mixture.

7.2.3 Procteure for retention tMae calibration: This calibruation
13 performed at the start of an analytical programl; the mixture is
chromatographed at the star't of each day. To attain the required
retention time precision, both the carrier gas flow rate and the
tanmerature program specifications must be observed. Datails of the
procedure depend on the instrturient being used. The general proc'edure is
al follows:

7.2.3.1 Set the programmer upper V'Mit at 2500C. If t4his
setting does not produce a co~uinn temperature of 250%, find the
correct setting.

7.2.3.2 Set the programer lower limit at 300C.

7.2.3.3 Verify that the instrtmenit and samples are at room
temperature.

7.2.4.4 Inject 1 uL of the n-aflrane mixture.

7.2.3.5 Start the integrator and recorder.

7.2.3.5 Allow the instrument to run Isothermally at room
tcnperatu", for five sin.

7.2.3.7 Shut the oven door.

.23 .8 Change the ride to Automatic and start the temperature
p rogram.

7.2.3.9 Repeat Steps 1-9 a sufficient number of times so that
the relative standard deviation of-the retention times for each peak
Is (5%.
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7.3 R-s-onse czlibr3tlon:

7.3.1 For the purposes of a Level 1 anilysis, ro!.;ponse-quant1'.y
calibration with n-decane I1 adequate. A 10-uL volume of n-d.,cane is
,njacted .Into a tared 10 mL volumetric flask. The oeig~ht inIected Is
obtained ind the flask is ailuted to the mark with n-pentane. This
standard contains about 730 ng n-decane per uL n-pentane. Toe exact
concentration depends on temperature, so that a weight Is required. Two
serial tenfold dilutions are made from this standard, giving standards at
about 730, 73, and 7.3 ng n-decane per uL n-pentane, respectively.

7.3.2 Procedure for response calibration: This calibration is
;,rforred at the start of an analyti:al program and monthly thereafter.
The most concentrated standard is injected once each day. Any change in
calibratior necessitates a full calibration with new standards.
Standards are stored in the refrigerator locker and are made up monthly.

7.3.2.1 Verify that the instrument is set up properly.

7.3.2.2 Set electrometer at I x 10"10 A/mV.

7.1.2.3 Inject I uL of the highest concentration standard.

7.3.2.4 Run standard temperature program as specified above.

7.3.2.5 Clean syringe.

7.3.2.6 Make cepeated injections of all three standards until
the relative standard deviations of the areas of each standard are

7.4 Sample analysis procedure:

7.4.1 The following apparatus is required:

7.4.1.1 Gas chromatograph set up and working.

7.4.1.2 Recorder, integrator working.

7.4.1.3 Syriage and syringe cleaning apparatus.

7.4.1.4 Parameters: Electrometer setting Is I x 10-10 A/mV;
recorder is set et 0.5 In./min and I mV full-scale.

7.4.2 Steps In the procedure are:

7.4.2.1 Label chromatogram with the data, sample number, etc.
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7.4.2.2 Inject sa•)pe.

7.4.L.3 Start integrator and recorder.

7.4.2.4 After isothermal operation for 5 min, begin
tmnpaerature program.

7.4.2.5 Clean syringe.

7.4.2.6 Return sample; obtain new sample.

7.4.2.7 When analysis is finished, &liow instrurient to cool.
Turn chromatugram and Integrator output and dita sheet over to data
analyst.

7.5 Syringe cleaning orocedure:

7.5.1 Remove plunger from syringe.

7.5.2 Insert syringe into cleaner; turn on aspirator.

7.5,3 Fill pipet with pentane; run pentane through syringe.

7.5.4 Repeat with methylene chloride fro2 a separate pipet.

7.5.5 Flush plunger with pentane followed by methylene chloride.

7°5.6 Repeat with methyiene chloride.

7.6 Sarmole analysis decisicA critirion: The data from the TCO analyses
of Organic extract and rinse concentrates are first used to calculate the
total concentration of C7-C16 hydrocarbon-equivalents (Paragraph 7.7.3) in the
sample with respect to the volume of air actually saiLled, i.e., ug/n-. On
thiz basis, a decision is made both on whether to calculate the quantity of
each n-alkane equivalent present and on which analytical procedural pathway
will be followed. If the total organic content is great enough to warrant
continuing the analysis -- >)00 ug/a. -- a TCO of less than 75 ug/a 3 will
require only LC fractionation and gravimetric determinations and IR spectra to
be obtained on each fraction. If the TCO is greater than 75 ug/#m, then the
first seven LC fractions of each sample will be reanalyzed using this wee gas
ch-iniatographic technique.

7.7 Calculations;

7..l Boiling Point - Retention Time Calibration: The required
data for this calibrdtion are on the chromatogram and on the data sheet.
The data reductiQn is performed as follows:

7.7.1.1 Average the retention times and calculate relative
standard deviations for each n-hydrocarbon.

0010- 8 - 7
Revision 0Date Septenfoer 1986



7.7.1.2 ?1J av~rzt r..ation ti.:as as •;scissae ý'ersus

•or-•a boiling ýoints as i'at.es.

7.7.1.3 Draw in c:'ibratlon curve.

7.7.1.4 Locate and ricord, retention times corresonding to
boiling ranges 90-100, 110-140, 140-160, 160-130, 1S0-200, 200-220,220-240, 240-250, 250-280, 280-300°C.

7.7.2 ?!sponse.amount callbration: The required data for this
calfbration are on %.ht rhrcmatogram and on the data sheet. The data
reduction is performed as follows:

7.7.2.1 Average the area responses of each standard and
calculate relative standard deviations.

7.7.2.2 Plot response (uv-sec) as ordinate versus nq/uL as
abscissa.

7.7.2.3 Draw in the curve. Perform least squares regression
and obtain slope (uV-sec-uL/ng).

7.7.3 Total C7-C16 hydrocarbons analysis: The required data for
this calculation are on the chromatogram and on the data sheet. The data
rJuction Is performed as follows:

7.7.3.1 Sum the areas of all peaks wit',In the retention time
range of Interest.

7.7.3.Z Convert this area (uV-sec) to ng/uL by dividing by the
weight response for n-deczne (uV-sec.uL/ng).

7.7.3.3 Multiply this weight by the total concentrate volume
(10 sL) to get the weight of the C7-C15 hydrocarbons In the sarple.

7.7.3.4 Using the volume of gas sampled or the total weight of
sa:Vle acquired, convert the result of Step 7.7.3.3 above to ug/m3.

?.7.3.5 If the value of total C7-C16 hydrocarbons from Step
7.7.3.4 above exceeds 75 uq/J, calculate Individual hydrocarbon
conctntratlohs in accordance with the instructions in Paragraph
7.7.5.5 below.

7.7.4 Individual C7-C16 n-Alkane Equivalent Analysis: The required
data from the analyses are on the chronatogram and on the data sheet.
Tha data reduction Is performed as follows:

7.7.4.1 Sum the areas of peaks in the proper retention time
ranges.
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7.7.4.2 Convert arta; (uV.sec) to ng/uL by dlviding by the
proper weight response (u.sec.uL/ng).

7.7.4.3 :ultiply each weight by total concentrate volume (10
giL) to 'vt weight of species in each range of the samle.

7.7.4.4 Using the volume of gas sampled on the total weignt of
sample acquired, convert the result ,f Step 7.7.4.3 above to ug/ti.

8.0 QUALITY CCHTROL

8.1 Appropriate QC is found in the pertinent procedures throughout the
method.

9.0 METHOD PERFORMANCE

9.1 Even relatively comprehensive error propagation analysis is beyond
the scope of this procedure. With reasonable care, peak area reproducibility
of a standard shouid be of the order of I% RSD. The relative standard
deviation of the sum of all peaks in a fairly complex waste might be of the
order of 5-10%. Accuracy is more difficult to assess. With good anAlytical
technique, accuracy and precision should be of the order of 10-20%.

10.0 REFERENCES

1. Emissions Assessment of Conventional Stat:onary Combustion Systerms:
Methods and Procedure Manual for Sampling and Analysis, Interaqency
Ene,,gy/Envlronmental R&D Program, Industrial &:viron-mental Research
Laboratory, Research Triangle Park, NC 27711, EPA-6t.3/7-79-C29a, January 1979.
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MJLZ5 A~iU R9 ULATIGN5/AUCJUST Is. '277

a~a1j:~i~ol STATrOMAAY SO.UFoeNol.Stilsssel U8 Either borosillcate 0r quartz £1153 ponbe
1. ?fliICt~e arid Apt,,'~1 r Il with 4,ha.p. tapered Ies~oing edge. lier may to used for 3t~ac temperatures

1.1, ?~rtnc.ple. ?,.r~culate muazter is with. - x~ ntle of tawe s~aad be <30' and the U0 to atOUt 480* C (9001 F) quartz liners
drawvn Iwo~eticaLy from mte source and taper snall be on the Outside to preserve a snail be used for temperatures between 430
-ollected on A glass fiber fil1kr mn.sIntalnred constapzt Internal diameter. Te rbe and 200* C (90C and 1.650' r). Both tY~es oi
&t a Lem,;erature In the matne of 1.0=14" C no=:ie shall be of the button-hook or elbow lIners may be u~s.(d at rIigher temperatures
[-48=23 F% or such other tct~leraure zs d:.jjn. unless otherwise specified by the Ad- thin ipecfe-1 for shlort Pe -104 of time. sub-
ipeoL:,ied by &n a;plicabIC sutr-ot of the nainu.Stttor. If made of stainless steel. the ;ect to thje approwr. of the AdrnLntstnawr.
starulards or approved DY A0dffihiiiLrtor. noszje shall be constructed from Seamless The sofir.ning temperature for oorusuiicate
U.S~. nivuornmential P~ciection Agency. for tu0LflW: other rnat..-n!s of construction may L3 312 0' C (1.-C89 F). and for quartz it LsI 1.00
a ~ar~uzrapplication. Thp particulatA be Used, subject to Mhe app3roval Of the Ad- ~ -~

mass. whuch !ncluests any masteriaJ that con- izuristriator. no.oszsstoefr~~. 'Whlrever pract~cal, every effort should
as r bov te ~trtin empra Ainge f = be m~ade to u~se borosillcte or quartz glsass

ture. A Oeterniined 7ravimetrically b..te re- etic !1hnpU5'W should be aviuatlabe. ex. 0.32 ~ .nt.Atraiey esilnr
.mnoval of uncomoained water. to 1_1 CriI (Yo to 4t irLS-Or larger if higher (e.g.. 316 .talnliess steel. ln,:iioy 825.1 or

1.2 Applicsbilit3. This riethod iz applica- VOIWSe SXLOVli1&g t1Ul= 17.CV d-Ift.Sied* ohrCt'inreLS~ o.l ae
ble for the determination of pmr.izu!&Lw ameter (In) nozzes in increments of 0.18 cm. seamless tubling may be used. suolect LC t:.e
emissions I roo, stationary sources. (lt'I tr.). Zurh nozzle $hail be :.llbrated aca- tv o h 4mnnsrtr

cordting to the proedures outlined in See 2.1.3 Pitot Tube. Ty-e S. as described in
4. A vrs stion 5. 54tion 2.1 of Method 2. or other device ap-

2.1 3sLmllng Train. A schematic of the 2.1.2 Probe Iiner. Borossilicate or quartz pn -ied by the Administrator. The pitot tune
"s.mpl"n tra~n used -ri this meth,-4 is shoets g&ass tubing With a hea~ting systemu capable- %hail be Attached to the probe (as sho vn ins
in nsure &-I. Com~cte constructbon detQIS of *an~utsujnig a gas temperature at the exit FIgue 3.-L) to allow constant monhlturitig of
*xe r'vefl &n A.7.7.>O581 (Citation 2 in Bibb-. end cdumti sampling of 120=14' C (248=±2.. the stacs: gas veloci"'. The Impact (high
or. %phy)* commercial models of this trainU F). or such other temperatuhe as specified pressure) opening pla,ie of the pitot-tuble
&"-. &alo availiable. Tor changes from APTI>- by an appiic.blo subpart of the standaridA inr shall be even with or above the nozze en'.ry
0581 and for weliae moedifications of the approved by the Administrastor for A par plxnt (set Method 2. F1g,.sre 2-6bi during
train snowim in Figure 5-1. wee the following ticuluar.pplicat.iott. tThe tester. may opt to apig h yeS io ueasml
luosectiont. oprt th eqlwt"a eprtr sha.ll hzve a kLnown coefficient, determined

The on-ematng and malIntenlance proce,- lower than that. speafledj Since the actual La5 outlined in Section 4 of Method 2.
Jures for the sampling trasn Are described in temperature at tbe, out~lelt of 1 .e probe is

4"~-576 iCIt.Stion 3 In P~j'Ioe~.hY). not usually monstared durmS$ sanoilruni
Since corr--ct u~aak is importiant in obtain. probes constructed &Alvirdijig to ArrTi..os1 'Menflin of tta.,r names or specific Prod-
Lne valid rtuultA. all users ahould rf,.4d and utlllzisn the ca~raton cus-es of uc. -.vos not corit.:*.te endorsement by the
ATD-0576 and soiopt, the ooeratng Lad APD47 (o cabe Accrdng to the ZAwlronrnentio Pi-otecticni Agency.
mnaintelunar rcdue titdi t nrocedure outlined in APytD.576) will be
u~nit= : hertise speeililed T. res.Te sam- considered acceotabile.
pilng train cons-Jut of the following com;4)-

TEMPkP.AYURE SENSOR IMPINCER TRAIN OPTIONAl * MAY BE REPLACED

~5 P ~ i.~- ROSEBY AN E13UIVALE(NT CONDENSER

TEMPERATURE TEAEERMAOMETERETE CEC

PITO TUR FILER HLDERVALVE

PROBESTC

VACUUM

REVERSE TYPE
Pil'Ot TUIE

pirOT MANOMETER IMPINGERS ICE BATH

aRY GAS METER Ala-TIGHT
PUMP
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2.. Differlilta Ptessure Gauge. !Tr :oe :f a -,eterinaim on o. thezri .22Cj 10t~O~ Cnsii,
msaidr~~orneler or enuiv~lent device lite matter c".~ctea a~ in& =vrir is it C!m.I-y*Sist-nt. iýOrc~illcxte (I"s to~t

two). is ceser~bed in Section =Z of Method rd: aaontmosue-ne- .i :s rV&e.103a rliwn1
1.One magn~eeter snail be u.sed or C.iocity mterýYtmasi,)e bvsn -lp:eSi"ethr3euor

its~a (.%j) re*"j-'iL Ando the ýitrer, for orifice u stm wi~~cl M=11MLre. in~I1L oxdeci :nrs snad Neeither be rtiwo&g
1iff.erentii pres~sure ;-ainss cta or -oto ~ece eurn j~ -0 toe !eAA:ree and reSLit.Ln& to cAeMIcS.

2._$ -*tlttr Holder. 3oro~silica~t t!s :-rmation Viall oo Is to th &Eicx tiy acetone. SarT0o` moutn jifl~h Wtt
with a j~asa [ri filter suport anda si 'en sL'nple re~covery aril =1glySIS of the -M~r9 t!a ha;ve ýeen found to ýe less ponefl to
'utitie J5.5aeL Other matLerias of cortaruc- er contents. Ieaxage. Aleintzttveiy. ,.olyetriyiene oottles
..On (e~g.. tsLin.Iess steel. Teflon. Vitor.i rmay - heemn System vaun aee u~scd.
't used. soioiect '0 approval of the A=-uis. temmetertegSsem h z gauge. 1-1.ZA aetci s.n5 'rfireainies.

e ~~~~ ~~ ~ ~ ~ meutcrinig teo eratu're to withi Y C (3.*4. ~ O L~f~ei.Jl.Joit'IS ~C
Ic ruu~lte.1tr Týenie nI F.ý" Z mee caiLI 0 af elaurJ 2.2.= raciuated Cy~lrder and/or Sal-

ý, tce 1Muaeya h ulýo iro Vo= to gis mon 2 imnt anduh Ote ance. Torneusure concleried water towithin

2.1,3 F'1lt-er Heatiung Sysct.-r. Ainy heating metering systemns capable of maintainin 1 mdly or s no g. raated thaln 2mi Msta lhab.
.Ystern capabsle of marintaJulng a terrt, srw.n rates withLIn 10 imrcent of Lwxovisas oteae hsne-m.Mstlb
ure &rao..d the I~e noloe durng . tic 51)4 of deet msrung sapl volumes ZO oratory baCances &ge capable of weighing to a

ilicg of120 l4 Ci2er nola . o~r~ s i oret a o ze. uactt the nearest 0.5 g or less. Any of these bal.
itner tempratureLa spF 1cýroed O tri AUMSA'tr 'We the anc is suitAbie or use here and in Section

)y thle AdrailflistiitOr fo iu a~la appit tb.Wesysteiu shagl enable cnecaa 226?atcxors o 1e.Ar
-StIan. Alterntatively, theo te-ster may opt to O santcrts ih otiet tr i~agl
i,ýtratt the eqwpmesn at a temp'rause S.-pinlng trains ict~i.±=4 Metering SY1 2.2.7 FUJ~liI ad Rubber FlolIcemasn. To
ower tihan that spectfied. A ismoerlauew tems designed for htIl-her flow rates than aid In Lrana.er of silica gel to container. not

AL;ze Capable of meassurtrig tepr&u 1 hat 1 e~it in2 F D~51o PT07 un.nei Clam or polyethylene, to
".lth'n1 3' C 5.4, F) shaLLI te inlt~aiid 54 t.hat muy be usied provldtd that the speclulca- Lid Ili sam1ereo Cver?.-

httenmiue ruid h We nler Uns of this method ateme rat AzA~yIL Por saisllfsi5 the fol.1Owin4
hnble temnri- ued arcnd uthred fUtr ider -- 2.. aronmeter. Mercury anerc~d, or eQWDEe.Oitm J eeded.

iung. Eiea ma; systers ot~her tais Lh n other barometer capable of measwiigf &;, "a CIAs Welsallind Dishes.
hawn in t4PTD..4581 may be use(t niospheriC pressure to withinl 2.5 jgs Us 3.2 DesiU.ZW9-o:
1.1.7 Condleaser. The faiowioa' syi~em (0.1 in. He). In many cume ihe bsarometrilc U. ,,4y~l% a w To tiessue tw

ha.1:ib-c used to determine Qii stacX if reading may be obtatned from, a nearby he. wihi 0W . 1 ins.
noisture cont~ent Pour unpluigers cornnected tiora.1 weather service station. in walca case 2.l~ B&Lanes To Measure to within 0.5 6.
1I series with leak-frev gircrind jJ" fite ýeStation value (Which is the absolute b". ;* 1:sngu =o MiL
ir any urrill-r lea-firet rin-contaroainating ometric pressure) shalil be requested and in Ls ~ 3yrasw ToMeasure the relo,.
itting5. Tbe lit tred an fc% m- adutmn for eievation differences be.. tl of the 1610rar t nViron-
)[insers shail be of tueao sgJmt tween the weather stationl andia Smoling m~e;t.
'esgn. modsoned bsy reoiacuis 're ,it wit point shalil b)e &Dolied al, a rate Of minus 2.3 Tewerss7e C ause. To mneasure
.2 cm ('4 La.) ID Cis" tisis e;ýteodtzd ý,, ~niH . n gpr3m(t t lv- Uem re Of the ULsbomtra.o enviuron.
bout 1.3 cri (14 Ln.j from uric rittozm ),f tan increase or vic. versa for eiievation lte- h -aos

last.. 'Th. selzoad imo~ingce- irail Ce )I tho t.re am. 2.
;reennurv-Stnsth design il~is tche zta~nclrl 2.1.1.0 Gas Density DetermuinatIor Equip.
ID. duoa.2~c&LUans (e.g.. uaisi4j ilxibir con- ment. Temperattre sensor and presuwe .1 'tagnpl~ng. The reegente used In Saba-
iecloris tot elrn the6 Lmpingtt usuii qm'tw gauze. as described in Sectiona 2-3 trid 7-4 of puns are 5&i IalOWg
!%Ui other LZuAA CLam, or u~sing .Iexiblo %fethod 2. and gas analyzar. if nece~uary. us 3.1.1 Mtrm lam fiber fiters. withouli
acuum lines La connect the filter hmslatr Wo described In Nrethod 3. The teperature ol'T5Zic binder. exruibltlflE " leas" 29.93 at-
lit mrndenter) mfay be Usaed. subject to the sensir ihaiL. preferably. "e perman'ent.1y at ccSI emclcenac (<3.05 pe.Twt isneuatLoa11)
.pproviua( of us AdMurustrawo. The first gjn4 t e to tn PIO Wal or samoL~s pro on 1_Z050T00~ dalctyl 0131C.111ate =01oe PaiU-
econd Impinses's snail cont~ain known quac- In A fie c unfar.1on. such that t5oti at dle. Tbe Lilt. effltdesse twt alsai be con-
Ities of water rE3ection 4.1.3). the trird snail the sensor extends beyond the ieadting eC~e. t~ucted in acortaisno %ith ASTSL standard
we empty, Lsad ihe fourth shalil contain a of the oro'seo sheaith And dcelt not toucha La- methoid D295U-71 (Reapproved 1978) (Labor.
flown weight of silic el, or equivaeitnt metas. Aitern~atvely. the sensor may be at-- from ied by rieferencealty C0.11). Test dat
!silccant. A cmri~reter. capable ON mess. taclle< just prior to use, In the field. Note, fro e su pp~liers Qfcrthis controe.la sowor
nnrg txmport'iiu 'r eittii V~ C (2* 7P) Ii'iLl however. thiat If the temperature senisor La U` 1(fln jcr iy>, thePOW Late rrorism

-e olcoel it t'e oo t ntue fourth Imoting. Uttuaiie.1 In the field. the sensor anstat be co-uss Leof top t0at Uie fUgtier mutosi.

t f mnsti.sisU .pare-,, an w2 tn~erferlence-free arrangement ct L1,0, C~tazion 10 in 3lectlon 7 Mibiloera-
Alterniatlveir. Any si.'nthat cooli 'he with resvt^vt to the TYpe 3 pitat tube open- '

f-m~lt55 a~am ara ii..vi mesuremfil m is"e 5sthod 2. FIgure 2-7). A4 a second IhsU V oa. eue oslc b ~t~l
if tue water clontennietisid -moisture !taw- aiternsgt.,e. if a difference Of nwt mome thans 3. tole lf idc stpe n11
nig the condenser. rae-I o within I mi or I ,i 1 percent in the average velocity measure- MAUL f peviOualy used, dry -t 175, C (3.W'
nay !34 uaed. suc (c-t .a tre aCipruvii 3, t~ie Ment 'a tA We introduced. Mhe temperatue P) for 2 hours. New -Il L-gel may he used as
lid~msnstrsigor. Acceotluic Mieeu --,? to sauge need not be attached to the probe or receive. .tiLernaltively. other types of desmC.
ne&4use trie ý,rmurrcs water cWt,ef 11vi. itoto tune (This alternative Is sublewt to the canto leqinvaent or better) may be used.
netiricallyr or volurnetrically anrd IL; meauw* ap)pruv%,i of the Adminlastragtor.) sussject to the approval of the Aeainiaistrsi
tie noutltre lesivire the c,7ndenser my, (1) 2.2 tiamrple Recovery. -rhe following; tar.
nruintartnsg 1-:e ternperatfuw and orv-%tese it Items a. nee~ded. 3.1.3 Waeser. Whog PAalysis of Lbe mato.
he exit of the condeniser iand ustig Daltton's .1.2.1 Pi-obe-.Iner .0d ?"b*.N~cL1 rial maiaght In the Lasplngeare in required. Wli.
aw at Partils presaures or 0) paaaing 'I' Dmines.i Nylon bristle4 bri~shes with 51550. tUlvd wages, shal be used. Ruin blanir, prior
Ample rugs sirieam through a A cre ,-ItS ~l ess stee wu' handles. The probe brush to ili tuse to 1l~mjn1at a hjighin b onk0 Ita
or l"Quiva.etit 'esior,1flei iranD With1 exit sh"l nagve eltinaions (at least as lone as the saMOIee
'aes" kept belWv A0 C 804' IF) and devermiw* Prcetie of s'FA~nlz steeL, Nylon. Tellon. or 3.1.4 Crisabd too.
nig the w.gstgIn. similarly inert materiaL The brushes halle 3.".1.ftaopoft Groeas. Aretoa-nsolawitblet.

.1 Mealns nthar U=i %!&~A Net Wje usd to be Propierlif lized and s.haPed to bruin a ut els-~stisalie eeo gervae. This Is not neces-
ýeterrmine the arjanwn of r"Ootaturt leaving the ciobe liner and nosWaf. sary if Uew-o .0Connectors wilth Teflon
he condenser. it La reconmemadso tnat JAILS 2.2.2 Wiain Soittles-1"wo. Olvas wash sleeves. or rinular. ame used. Mtenarr-tlvelY.
el (or equiva~eu&i L nLl eo Lured ootw"ai .he b)ottles are rec*3mxended. PolyethyltiSe other type ON stopcOcA girease may be used.
onderuler system aria purUP to :,,~n wain solowes may ce@ used at the option Of sutbject Athe sioAaproval of the Adlmijost5'a-
ioitw-eu t-ondeaaLofl Ln rne pump uuiS Iirt- the tester. It La recmmended that aceowne toic
-rust devics and to alrold tie need U0 Thxv not fbe stored in polyotnisylene battles for
orrec Ions loW moUIsure LI thet ialtered aonger than a month.
olurni.
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it. h~ell~,. & £ 1 ?U0ftet ve O rta 0.0. Tate oth~er resaazns reqwjvo by F'r.we i-
taused. tbe %"w &U9~ either eftord gas at -I*&t once at eesaf UMD4tnrne 0t dunng1 When tl@ pmlbt is in omajon. blocx c
leoAkag risw Sad plan to eurfuct theO smoke Seena t~o L.reMMI aml Ad at"fis4 reak. tJnq Cor- SurnD me probe, and tPQ(¶heVolume as sbewa to Section " 0i thle itA= When 33sIpIAn CR'.n#4 (2 P*Mflka to Prevent unrcpoptenuta"aw d~juL&fi of u
methodi. or so"M Vod the inMPUAC M&l vag.'.aos to yILOy Ime rell h * 1%t" "arE==.SuAWAM AaP CMmoem chlanga tw. &"oa 5dJ tmena I& flow rate. Tmrovee the sAck cawctoo m a& r
leoa.chuaa on~ n7ý it sumh Mn~oU Lee a or TAO MAW=~e. BeCkituo Ume quired by Method I or as spechded by a
CArdOS. aboe U" i" oUN&~ IS.eu Manometer level and san amdif u to Alimjunxwiar. btoag mft~fui not 14 bUcW
4.1.4-1 andy.-rest La"-J wed. losa.ipeag ca~. tile probe anow" lots &he &%A" WlSW Sli

4.l.4. ~ Lak~heU. l nS. er~ cheeks d,!rUIC the tntsve. sampling newr the wLAll or wnflt reuowivir
Cho t 46101111""" he 1-luif o CIea the portioest prior to the last rue Or UWIMrAng the probe through 11e Wre
*WAz~mii"ruf 1% l"cb~ h" be toUU thecanc at plskeiv dvogma. ho~les:V au ninum the Chaum Of tuuta

"dno to a"%ený W'L th P""" " 00 4e losteaftil To bope spaqALng remov, thie is depolowd maweriL.Zlned Lai See!= OXO4. N*A ithit sho anoie CA& vortly uta .ae fitow ag orate During the tatL rim, Mae porIcidlc adjuabe Coed*--." :A 4 IMML Sqaw to or gP9ar hueating SYstmM AM UsP tillmmna~ and metili to keep the teperatUre around th
or than the AMJIPA YiAUd lidthtd ASIDE that Che PilUt tube and prob e SMproperty ft~er holder "5 the proper level. add motthe MmoubD ruIL U Lne taOWkfw rat 12 "Uanoed. Position the no~i* a" the fi le ie aMIL if nqoeli. sa& to MatAinji a tef3

(foundJto Or 4G 9AInVI ofa C4 tv~ M trav*om 0o43t with the Up votnung ducu perature of lm than 20- C ("' F) at tii
(0.02 Mefm ow brx4 ism~ lam) U38 f L an Into the gas Suveaim IMModAIue Sta the cofdenolaeflsll 901 GUllL Also. pe'DMOmI31
Acopang .M adl cwhlchev& now be ow pump and adJust the flow to Isokneuc Co. ly CheCkL the level Sad SamOf the Manolud
pliled to the '08-1 teases o dry -"=4" dI thteed rai 110*M of 9" Wo&U UI Uth PnMU drEW Sur~n QM filtW be
UI. hesowevr a hjgher leasw rate in Gib. umpling rate witkot, exeOMpt m" o CQ-1in lOS btoo fl.A M&AkNf IkisoMMC 44=UI*
ta~fte, WAe teete a"1 either record the tom~ 11M bmaulow ta san ha~ dilIUlt" to massntain,. the filter maW be in

leag ratean correct the saMple volume use whol th TYI. 3 pae tu meffigtee placed In the Mhda of a sample run. It I
a shW us Sections 4.3 of this methoed, or If 0.&620.0& #And the sgack M SoqvYUjA~ rommd tha another comlete .llte
shail void the saaamlng rsa. density (dry molol:Vwspai w igtIs equal to Mineeshl be Limed Zilbr than St1MtIDEal 1.

CzJ P1111a1MA Trw..A 001erates. 024. ArrD4476 details ta preso5j, foo, CUSUP~ kte fUtor ttsehf Defer a Dow files
*Durig the 211091101 rV&n MeNJhAUa 64 IW. usll tMe noemyomhe U C. ad J& an out-. towI s maaet cooduct a lesk-chm

kvineesampin 11-110k (WIthi to peaems of ,aides the abolre sA""i Ming demo v~g ute l ms" Qaino 4L4,2). The total pwtcola&
tru tooklnesl MAIeMS otheiwlno Specified by ftlogmogrpestaeea ret MMON **" weleh sal lIncld. tan SU&MA of A;
the Aidamogaaaton l ad a temeemur, Citaton 7 in Silsloympft M U@ tke Wo fMor ain lubmace.
anotad thN MWa of 42014* C (20==- ri. mapmpeuma for the gnmpA aul~e wam Mhail be used Ioe the sawh
or such Othe tomerWer aso specified by __muwacat www si w now 861m11le rue. mmON In 0114111 wher aMWItS
31n oneileal. usbI118 Of Me Moad&Of Of &"l MrmMM (hojgM of hg" minim DOOM pl SWM 1aGUiU~d 1n two or mar

49 hI 01 he .AdluflltIt. take man to do"e v". CIIIIIIII 114101 Vn vale SMitt daucul W two or 01*5 aft 40r
JkSo rise. Mmu" the du&a rftuuw so WON be oe wialg ulsgo N .a- WA to ImAGMi VIthM the smom dus, or. in toes

a do&a abs rubh as theOf Ilne f s Io s we # WS wieme bak tw tell 111140 where ORMA112 MUMo n tamo5
MUMh $*L 39 $* 1 to *5W4 te UAInto dr holer C120 emu epi maw caneOf UtUaLs Zas ONhe GUM muata. &A
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set up the train a~s in FIgiure 5-1. using Lf

1 Z g &M p i t l Ae -m -v e r y. A c ut ot n e -r e a ge n t i l d r m o le c u l ar W e ig nt . a s d es c ri ed Ii n n e c es S A X -1 a v e r y lig n t c o c t o f u llc o rn e

j,.ilt1 uJ vwr i7 he a high residue blankx terminatlion. tiik ultegrated isag sample aoidYth O~miltt O ortI fn~in bye the 31;-5

-A. -_'Jou.A ton ý7* used. JOkietlIae. nWPPiI' 1hij be talen simultaneously with. arid for IOdpsii~YO ~iSif~if Yteii

!r3 .yius- L ,01WO ne LO thAWtaffo le pa&rtic. icone fit5.U. Subjectt to the soproval of the
the ssme tota length of timeC as. AcLmlf.titrator. a glass cyclone may Oe used

~~~~~~ U a .I t~ a~ s ( 0 1 p c ) snail Sel ec :a mpozle r iu e ta e n t e r n e~ etw etri h e p robe snd filter holder enen n

l. . , -u n !ý r j -. C l1 1 0 A n o n l a m o n v e lo ci ty a h e a s . s~ u h t h a s e ot I t h r a ne e o fr t h le t o ta p ar t i c u la t e c a t c h a5 e x p e c t e d t o
34 I(ILYWU@ (.0001Pe-eD) S.1 vto crity theLsc that site Isno orderltase"i exceed 100 rasg or when water droplets ane

gyrAFtor than 0001 perc'nht of the weigilt of iocetcamlgrts.urn h* presentl in tme stck gS&L

wi-tone used be iuotrected from the SAMlP19 run. do not chUnge the noz:Ue Sie. EnsUre PaeCt~ldiCaOn h mlieS

w.h that the proper dllferflits3 preasure gauge 4.1.4 Leak.Checx Procedures.

,,.3 Anair=. Two reagents are required is chosen for the range of velocity needs en.- 4.1.4.1 Pretest Leak-Check. A ;retest

!cr the~ 5fl5.iS countered (see Sectioni 2.2 of.Method 2). ,eek-ctiecic is recommended, but nlot rit-

3.3.1 Acetacia. Same U 3.2. Select a suitable protio liner And prOibe quired. Uf thle tester opts to conduct the pre-

I3I C4SC1Uft. AnliydrOUS calcium, sul. length Such that all traverse points Can t)e test leak-check. the following Procedure

a fate. Led552.8 tnA. Alternalit lY. other sampled. ?or large stacks. consider sausillng shall be used.

t7--V Of dft&it& .21Y be used. subject to from oppo'sIte sides Of the staCX tO reduce After the sampling tram has been Asasm-

tho- r~provWa of the Adnunixstrato. the length of probam bled. turn on and see the [liter and Probe

Select a total sampling time greater than heatinig systems at the desired operating

or equal to the Minimum tOta smouPIZI temperatures. silow time for the tr~fpert.

4.1 Saw-oLinz. The complexity of this time specfied In the test procedures for the tue to stabiliz. U a Viton A 0-rin or

roetisod is such thtzL in order to obtuir reil- specific industry such that (1) the SAMPL~ns other lealk-free conniection is used In mssam-

" Is ~l results. wwestu should be trained and ting per point is not less than 2 Miii (Or bling the* probe nostle to the Probe liver.

expertfl wt ZiU G tle at procedure. some greater =&ineuterval a specified by leak-check the train at the samPling sit by

4.1.2 Prtest Preparation. It Lt suggested the Atiuuiiatfltrf. and (2) tht samiple plugging the noule and puli~ng a 310 mm.

'-at campiing equipment be woisi voltuns taken (correctru to standard COndl- Hi (11 UL. as) vacuum.I ccoediiig to thbe proesdu deeasbed in tionsi will eixceed the reuie mum ~Aloe auu a e sd m

ttlgas Sample volume. The latter is based N=Alwrvcu a eue-P

on an approximate average sampglingf rate. vided that It is not exceeded during the tWt.

Weigh 36setral 7,0 to 300 C portions of it as recommeanded that the number of Uf an &&best*@ String is Used. do not con*

silca gel ini W-tLicll containers I* the nesr- minutes sampled at, each Point be an integer nect the probe to the traini during the letA-

"ma 0.3 S. ae!-,rd the towa weirgnt of the or an integer plus one-hal iunute. in order check. Insteed leek-check the train by f irst

ultra se -plus containear. ani each Container. Wo avoid UmekeePhiig erom' The sampling plgigte iLw" to the filter holder

45 ~ ~ ~ ~ ~ ~ ~ ~~U1 "i 1~le a s1a e edntb ~ea eachl poLut shall be the 3:14 1cyc=ne Ifapplicable) and pullin a 310 mms

;reweligbed~. but may be weighed directly in in som0e inmstaCOc e.g-. batch Cycles. It Hg t 15 in. ag vacuum (see Nfote Limmediate

the tmspinslm or sampiigs holder lust prior may be necessary to s4=0le for shorter ly sini) Then connect the probe to the

totuAaaml.times at the traverse points and to obtain train &and lesXcheck -t about 23 am Hg (I

Check Ilitors Visually agsanst light for tl. smaller gae sample volumes. In these coast In. as) vascuumziu aternailvell. the Probe

reg~auariis and flawir or pinhole leags the Administrators approval must Uirn be may be leak-checked with the rest of the

Label ftlteri of the proper -linaeter on the obitained, sampling train,. in one stop. at '380 mun He

IncL sloe niear the edge .4Lng numbering 4.1.3 ?rPsVratioii of Collection Train. "IS In, Hg) vacuum. Leakage rates in excess

machine uxXg. As in alternacive, label the Duriuig preparationi and assembly of the of 4 percent of the average sampling rate or

iluoping couotariers gilass or Plsi ;-tr sampi~ng train. keep adl openings wnere con. 0.00057 mimiii to.02 c~mJ. whichever is lose.

dialiesi and bA-ee the filters in thiese consasn- ifllaiicnocu vedutljst are unacceptable.

erg at all timzi except durting sampl~n and prior to Assembly or until sampling is about The following leak.Checlg instructionse for

w~lhm&to begin, the sampling train described In AFFD-0476

Desicat th fiter at 3~5S C(6810- Place too ml of %Ater in each of the first and AFID4391i may be helpful. Sta% the

Delcumth flltes t 1Zor C (aleas two limpingirs. leave the third impinger pump with bypass Valve fulY open end

?Iuf and &mweigh p r fof at lat4 emy.and transfer soproxiniately 200 to coaw" agtiuat valve completely Closed. Pair-

hours toancd sn weighatL t.ras fa lea" 0. :0 1aeof prevelghed silica gel from Its con- taily oven the joarse adJust val"e and
hour toa coatat welgh e Lt 0. me sge to the fourth imptnger. More silica slowly ciae the bypam; valte until the (W-

ch wige firom Previous weighilng.rc or gel may be used. but care should be tsaen to sU d VW U Is rC@,C d. J not reveirse 4l-

sW oth eret01 s urn acdnuethterine toth n etrestr0.ned andcrid Whntela-hen oveSW.f~s

owe . andn thefilhed.us n-otU oter expwetro lendsosabl suol probe. ofile bypa er. orua cyclon wi applc

those ~ ~ ~ ~ ~ ~ ~ u from~d thc ontfrrlaiepae alnabee (duringf smlind) an o ble) P 1 and fme iltely win W of the dacou

huidWtyu 2fcs mayubes used, subjecativ to thatI the fi plter preoperty. centeredandthvely n, from bigeingvaouumdoaewd into I CtheC

Ihe iaftovaj of 00h thfdfhl or. gaeio ls tet pronperl placledoasnt plaven frlther vdacu fsilto eter hodradsliagtfo einglen.
4.1.2t "w Wrlm n a D)retermin t erna tivelec t h trained oakwf theo thic thir plusinger.e

t to, ma be etemne o lea thans 0. IS a d ucenthd Immed hiatlybor the CMchaa first

t*e,%orted Dee m ayn e th e n mo isuec n nt tm e tresdr auhr reeeed slowly t regmovt e ChoplusW fo mteslfd In, Sect~o t

C (.WI F) fopro~m~ Meho to or aa dsc alte r. f or deUtails Otheeer conlectng dsyostbems using p.r.4e. boe. hler.p tha ctyshllobe doi e a tois

natuvs for talh*& urpoee of main sotherthenc a e loher .3 la6 sa labselel oridelntifierrules b an vaum seoUlal tourn Oeff ta the mali-

thsaepI ebd hc ng fo4st~i.Dt rmn the saca mawei used .i Wtr~lhe mileta hlder. Sre sused VumV value prevereo up totat on In the LM
humiityeffets.maybe ued.subjct o tat te ftteris ro ort bytee an lek-re pmvr fro bhelleakagerced bkis fo nd o th e

the poevis oftheAdmnistato. gsketproert Plcisonnectio- Marevn the g(eater hodrandUM gotou froml (0.2ein ea*
4.1.2 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ tp orimiar byemiaios som apeg tenfo iruvnigte peraiend ofw itoe avrae thr Minplr* at

prope distanng (whchWe w15 the thGmuz number

raln thestaA prssue. tmpeatur. an Whn Clw Uers * u each istampli the ie.g. aitte aseml orretwion dwllr chadge be-M

the ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~ ~~~le tas fvlct ed sn ehd2 atdnzl sn ~~ -igwe oms umthe 7 t al volumhe of al byge con-r

It s .%wmtn~d ha a eakchck f te tac tepeatues n ess~ thn2 C dceTimh00ly eoe hchnmi

;fir lne (e etod2.Setin .1 b 50, ) rdan3sesosstin gskt he ad. boIfX-hsftshllbedoe owd

Perfrmid. eterinethemoitureconent tempratresarehighr. ee FTM-4511 i$ t theprordule utild I Bal l



mote that when two or roore trainit are Containere- Va. t. Note the color of the in-
used. separate &anayses of the frorn-h&U bristle cruth and/or a 3fshazpedgre4 bladeo. dicating silica gel to 1i-nermuse if it has been
are, IIf %Oplinah4) ,mPlnjzer catches from Seal the container, completely spent and tarske a notation of itsec/1~ train -hail be performed, Unless Identi. Conta~iner vo0. Z. Taking care to see thatcoriin -& =er the silica lei from thewa *ozzia unts were used on all train. iz dust on the outsirde of the prooe or other ex- orhLpne oIolts otiewhilch case. the frot-haU1 ctc~hes from the tenor surfaces does not get into the Sample, fourt imp.ifngel my Its e orit conasier tindividual trWs m.ay ',)e combined (as may quantitatively recover particulate Matter or aoud see siia funel mayoi spiline At rubber tthe inipinge catchrA) and one analysts of anfy condensate from the probe noze pourteslicamay bei vtotd aspil lng. A rubber!ront-hall mchsi and one aneMvSs Of IML4 probie fiLtIng. probe liner. and front half of poiea ybeLcAasnadinem-
er catch may be performed. Cczieult wit the filter holder by washing these compo- in the silica gel from the inipinger. it is not
thle AdMinutracor for detalls c~fonering the nents with acetone and Placing the weanh in necessary to remove the Smiall amount Of
c*4iujttitofl of "toults when tw or mor a glass container. Distilled water may be dust partIcles that may adhere to the im.
traIs are used. urea instead of acetone when approved by pinger wall =nd ara dilfficult 0o z-ebove.

At the end of thle sample run. turn off the the Admninistrator and shall be used when Since the gain in weight is Wo be used for
coams adjust r~lve. reov 'he prb an specified by the Admninstracor in these moisture calculations, do no& use any water
noctJe fr*om thet SUk. tufl iff the pump. cases. save a water blank~ and follow the Ad- or other liquids to ýrzusfer the zsica. gel. U1
record t~he final dry' gat meter reading. and ministrtor's directions on analysts. Perform a balance is availabile in the fleld, follow the
coniduct a post-teart leak-check. as, outlined the acetone rinses a& follows: procedure for conts ner No. 3 In Section 4.3.
in Section -L1.4.3. Also, leak-check the pitot Carefully remove the Probe roasle and I/pne Tra tuae lmoingerl as
lines as described in Method 2. Section 3.1 clean the inside surface by rinsing *ith ace- follows: Make a noilation of any Color or

thelins mst a~s tis eakchek. n ode tone from a wash bottle and brushing with film in the liquid cactch Measure the liquidthe alidasmute Ps the s veo Ityhadtcek inaoa a Iylon bristle brush. Brush until thle ace which Is in the first three imptngers toto1. Caiatcultih n veofit Percenata.ok tone rinse shows no visible particles, after within -1 zal by using a graduated cylinderC.1.a C4culate~ i ofercent Isknt b(e alicula: which make a final rinse Of thO Inside 3 rb 1eglg tt wti 0. y snCgiclatepercnt iokietic(seeCalcls- face with acetone. o yT;gigi oati 03gb sntions. Section 8? to determine whether the Brush sad rinse the inside ouans of the balance (if one is available). Record the
run was valid or another teat ru-1 should be Swagelok fitting 16,112' acwtone in a mu-al volumo or weIgiht Of liquid Present. 7?1!s In'made. If there was difficulty in maintaining way unti n visible particles rentaw. formetcontn of requiedftfclculate theasusoxinetlc rates due %a source condltions. Rins the probe liner with acetone by tilt~- tuecnnto hefletg.consult with the Administrator for possible Ing and rotating the probe while Squirting Discard the liquid after measwi; And r'e-
variance on ll~le isoklaetlc Meale acetone into its upper end so that all insidet cording the volume or weight, unless &aity.

4.2 Sample Recovery. Proper cleanup surfaces will be wetted with acetone. '.4Lt the ale of the irapinger mcatc is required (.reeProceure begins as Soon 44 the probe Is re- acetone drain from the lower end into the Nowe Section 2.17)moved fromn the staek at the end of the Sam- sample container. A funnel (glass or poly- Uf a dilftreng type of condenser Is used.
pling penomil. Allow the probe to cool. ethylene) rniay be used toa aid on transfer- measure t,20 &Mount of moisture condensiedwhen the probe can be safely handiled, ring liquid wasntes to the container. z-101UOV tither volurn itricarly or gr51iimctf1crllbwipe Oil all external Particulate mutter near the acetone inse with a probe brush. Haid Whenever possiblo. contaln-117 114ould-,the tiP of t.he probe nossl~r and place a cap the probe in an inclined p silan. 5Quirt ace- khlpped in suds a Way that Ulpy remin-s. up-over It to prevent lotin or gaining partlcu- tone into the upper end aU the Pro*e brush rtsht it. all lia.late matter. D>* not cap of' the probe tip Is being pushed with is twisting action '1.3 Analysis. Record the C2&ta reQUired '-Tntlghtly white thc sampling train is cooling through the Probe:~ hold a sampie container a sheet , ail aa the one showdn In FIgurte f4.down Ls this would create a vacuum in the underneath the lover end of the probe, and HnI ~~ ~pecnonr oo4fIlter holder, thus doraing Water from the :atch any scetone and particulate matte: lQl~ atsml otie cfloi
umpingers inco the filter holder. wnich is brushed from the probel. Run the F.omm -3-3AAt T":U D)ATABefore imovin the sample train to the brus~h through the Probe tbMre times or
cleanup z-.tt. remove the probe fromn thl more- until no visible particulate matter Is Plant
sample train, wipe off the silicone reace, earried out with the acetone oir unt:4l none Date
bind cap the uope outlet of the Probe. Be remainu ins the probe liner on visual insvec- Run No. --careful not to lose many condensate that tion. With Stainles steel Or Other Wittitl Filter No0.might be preaent. Wipe of f the sil1co12e Probes, run the bruish through lIn the abiove ! .. Mtliquid last '4wig transportgrlease frum thec filter Inlet where the probe prescribed mainner At least six itres since Actn biank volume. ml-was fastened and CUP it. nemove the umbill- metal probes have smDallcrvces; In which Aeoews oue lcal cord from tile twait insvinger and cap the particulate mutar ca oaetapd is Aceton wah vo'l* me oc i~slon -e09(qaimpiniter. if a flexible lin !% used between the brush with "Me.oe and quantitsaUvoly Adeon * 3 rk ocn-alasm/)E(qthe first implna-e or condenser and the collect these wsaffinga in the samnple cao.a tlO54
filter holder, disconnect, the line at the tainer. After the brushing, mAke a final ace- Acetone wAsh blank,1 rAg 41uteifutli 54-..-
filter holder arnd let any mondensed water or tone rinse of the Probe as dercribed abowe.&
liquid drain into the Imptirers or condena-, It I& recommended that two People Cn~ Wooe1sario comma £ RV

ly er. After wiping off the 1111icone grease. cap clean the probe to minimize iamule muow Am .. m a k v9off the Bilter holder Outlet and impinger losses. Between sampling runs. keep brushec ..------ Z ~
inlet. Either ground-glass stoppers plastic clean and Protected frma contasiniial'ons.
cap%, or seruns cesn may be ured to close, After ensuring that eaU joints have I -n~
these opewakop, wiped clean of silicone grase,. clean th~e

,,ransfer the probbe and filter-Impinger as- Inside of the front half of the filter holder - - ~ - '
aembli' to the cleanup area.ý This area by rubbing the surfaces with a Nrion bristle TOtS
should be clean an.d protected from the brush and rinsing with acetone. Rinse 'ocil Lwmaowind so that the chances of contamsnatlng surface three tlmnct or moav If needed to _j
or losing the sample will bre mlnrmAed.& remove visible partIculate. Make a fpial WW W wfem 4mi

Save a portion of the acetone used for r~nse of tire bruzfh and filter holder. Careful.
cleanup as a blank. Take 200 Dal of thi soac- ly rinse out the glass cyclone. al-e (if appirl-
tone directly ' rom the wash bottle being cable). After all acetone washings and pa-
used and place It In a glass sample container ticulate matter have beens eollected In the .e .labeled -zcwnoe blanL" Sample container, tighten tihe lid oft the ve~ j~Inspect the train Prior to =4 during dis- Sample container so that acetone will rot ~seasatmbly and uote any abnormal condltions. leak out when it is shipped to the laborau.. . 9-Treat the samplas as follows: rY. Mark the heig~ht of the fluid leveel to do-Corit~tvwe No. 1. Carefully remove the tP-Inuie whether or cot leakage oneured Mofilter from the filter holder anid ;la it It n during tflis~ooL Label Cie container to vits Identlified petri dish container. Use a Parr celarly identify -us contents. Lw
if taioeser and/or clean disposable surgical___'
glovws to nandlo the filter. l9it is necesarly *
to told Lthe Wt3er. do so such that the partc- IC4 "W" of 10 Vasm 4101%N o
uzLte cake Is insilde the fold. Cwarefully trans- m y 41 - i&ir4.
fer to the Petri dish any particujlate matter
Lard/or filter flbtrs which adhere to t'~e w5W
filter holder fAsket. by using a dry Nylon -4" wow mee -

(I Wooq
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Contsxe .V J. Leav th cotnsih Where.

tw to a tared glass weighing rulal. Desic. To -Abaooute avrg dry g" fititempNOW. 0.037in & /Min (0.02 CIm); at the end of th
ca" lor 24 hours in a desiccator containing ature. *R. run. tase the dilfference of the measure
MJq~aroU& calmuM JujaSs. Weigh to A Con. P.., karmetnc prsue s f.wet test Meter and dry gas meter volume.

stant -eight And report the results to the 0. Total marthling timne. min. rate.t the leak ratne sy10houl got etheea
nearest 0. mg. ?%or purposes of this Section. 'W . Dry gas meter callorawnf factor. dimenf. mte. Th leaku (0.0e shum1. txct
4.3. the term "constant weight" means a aMf. stnes .03 it n */ac n (00 to dmue h aibrto.f
ference of no more thar 0.5 rug .r I p'ercent V. - Vo'ume of gas sample as measured by meterieac fiemd us.thal e caelibrtiod bf e
of tota~l veu;ht low tare 'cightt. whilchever is motas~er c orming sytree shallbraio runs~ by p ger

reA~tr. between two consecutive weignings r rsmtr c.fmn hreclbainrn.tasnl
with no lea than 4 hours if desiccation 0.0319 . 0.0367 in. Hs/*R) x (0.75 cfi inwermnediate orifice setting (based on tll
t'rne between weig~ings. Bef ore begtinning the field teat (a set of previous hield tast), With the vacuum set a

Alerauveiy, the sample May be oven three runs usually costtutee a field Lat the maximum value reached during the tea
dried At 103' C (220* ?) for 2 to 3 h~ws. opera~t the metering system (Ie.*- pump. senses. To adJust the vacuum. insert a vaiv.

coldin the uacstr. and weghed to a volumgie rieter. and oriical) at tile A&t prell between the wet tas6 Moter and the Inlet a
onst`11ant weIII12L tU11010 Othetw~is 3pndI'd awre difl.-renual for 10 mintut~e. iteem the the metering system. Calculate the averagiby the Amnsrator. The tester may also volume -Ollected. the dry gait meter tempe. value of the cilibration factor. U the cal

OPL to Oven dry the sample at 1035 C (220- ature Are! the otrometric pressure Calcu. brae hubas chaned metroer then 3 per
r) for 2 to 3 t)04fl& weigh the mample. And t adyg mtr~ cent braoub h t haned mey ovre than 51perUse4 this Weight as A final Weight, raate Of drriy setigs aste outlinedio c ale

CC71gasiter Ha0 L Note the level of lquid in Y, as follows. rang o ffft"U111 S utiedI
4he container And con.um on the Analysis AFTltriav pnedlw.eg. sigth
sheet whether or not ieasag accurrvd Ao 0.215t. lc mete tdrfcefcet, m beg. used.th subjec

durig tansprt.U a otleaol amunt f -I -to the apomreal of the Adminlstrascr.leakagre has occurred, either void the sample N*~ 1~OfEC if the dr eas Meter coeffIcient4r 'se mfetm.ada. suaiec to the approval of . ausotie eoeadatratsthe Admnacgo~rater. t4 correct the final r- vaue obtained by oet tand afper anlasth
suits. Measure the liquid in this container terest diffsaleter by oe voa ed. orm ca heua
either volumctricetly to =1 ml or gravimt-ios o test sens e shiall ete be polerforme lusilig
ricially to =035 g. Transfr tt'e contents to a s. fo0 hchvr meste coffcim $h allePefred usine.
tsied 250-mi beaker And evaporWAe to dry. before wk or fter give theff lowert value (L..
ness At ambient temoerature and prsume before t ora afpter v glu es. h oervleo
Desliccate for 2t hours And weigh to a con. Who tota gaso meeVoleul ce vau. ~ C lubaimPiertUs.eoe s
stant weight. RPmrt the resA.4t to the near. Y.Dry g"a w oniees. k -- saf vw Lu Cai ftil4 Mo mtoUe. Sfog isys

cotsrrNd. I. Weigh the spent suwca 10- 10 minutes of run tUmes. Aau be calibrated as follows: Connect the
gel(o &We alPlu L~iner t th nw. Comvare the Y, value w"t the *7Se metenall system isle to te outdet of a wet

cat 0.5 1 USin a. balance. This step may be Mor aW I acrYto eteim
conducted n the field. MACYY. low Refer tha 1igs acurthe wto Vtet mee 9"saol

"AceoneB~s* oaain'.Meaur 5 If the Y. value is no Withim two M44 - have a capecity al 30 U1tas/ra, (I ft*/rev. A
tone in this container either volumeritrical. volume metering systelm abmeuld be a g.j sputmetair of 400 liters (14 fts) ot mownly or cravinetnmuily. Trarsfer the acetone rate beor beg 4zinng th see Capacity. or equivalent. msy be used for theto a tared 230-mi beakedr and evaporate to 442ClbasmCnclOil.Acabrto.lhogaweta eersdrynen At Ambient. temperature and pre.. 4-4-2te C4irw Critical Orfie A cabrd pactzrl; Th wet to et Meteri
sure. DeweAerx for 24 hours and weigh to a ca i meted rica orifpice. eir aed d esm ad usoually bem PeraodicallyTh calib tedt Mwit
constant VaewbL Report the results to - be nd ., o the weeetmto rsior o l -mae eptaulber pera iodidcalslycalib mate r twtis
nearest, 0.1 Mg.beisedathine thsapigmm sioe oraqwdipcmntewo

140= At the option of the Lteaer. the con box. may be used As a quality conm" chm& ensure the aemncy of the wet toot Meter
tents of Container No. 2 as well as the ace by follow-uw the procedure of Section 7.3. Spiromerem or wet to" mellers of other aims
tone blank container may be evaporated at L Csiballveiee may be us&d Mow'de that the specifised
temperatures higher than Ambient. 11 ~v, -- amei a moatr lo fAndf accuracdes of the prcedure are maintained.
' ratIon is doe, at an elevated temperature. timn. Prb el. lmmtm Ib un, the alsiteing siretem posep for about St
-ne temperature mm~t be below the boilWn 5.1 PoeNml.P e mMAUII muiutes with the woiies m~anoeiter
-)int of tase miwent alsa to preom& -bump. cilbaa before their iniia use to t&M indicatibil a mnedian reading As expected is
-L. the evaporation prie must be cloe- field. Using a miciumetor. emme the filud use to allow the pump to warm up wndSsuPesTlad.. and the contents of the 1nad diameter of the nonde to the musem to pearot the intenor surfaces of the wet tees

eakter must to sw~led occasionally to main. 0=m ms (0.001 W.J. MAUe three aeprale11 meter to be thorouglily wetted. Thee. at s*a*AiM an even temperature. Use extreme cam. Measurements usting different dKZ ofa( minismum of three oaid"c manometeras fcetonie is hightlY famumble and has a each time A"Obtain the av~erse ofth settings, Peas Ale exact quandtit of gaslow (lash point. measurements. The 411feeMe betwe Uen thogther a ee Adde wg
4owingQuait~y Coto Prcdue. h :fl high And low numbers shal Oft *MON 4 vlmniaed by tro~ the we teat meter Al oe soloated qult(0to i ur r u. i=t.004 in.). When noiim imm oueIIctdb h ryP ee.Aegetdto check tie volume metering system ruked. dented. or Poer-d'd. ulae shall be note the barometric pressure, and the

cialibration values ut the field teat site prior reshapedl. sharpened.0 and I'Vcelaseteld temperatures of the Wet tea metier. the islet
to sampale coleclafton Those procedures Are before use. Each noemle shaglb ewo. of the dry gas meter and thle outlet of the dry
optional for the taster. ly and uniquely identilled. age meter. Sele" the highiest aNd liewees

4.4.1 Moter Orifce Checkt. Using the cii. Ll2 Pitot Tube. The Type a pimo a"i Wn onifce settig to bracktet the expected field
bratlon dIat obtained during the calibratlo sembly sheall be caL~breaed aomndft Is the operatin rangs of thle oriffce Use a mniamust
procedure descrtbed in Section 53.& deter. procedure outlined In Section 4 of Moth"d volume of 0.15Ea (11 ) at all oirifce settings
mine the A8e for the meterling system ortt 2. Record all the dateaon a foam slimier to
Ilce. Th* AAA is the orifce Pressure differ- 3.3 Metering System. befere INS iMOM Figure 5L and calculatet Y. theA dry gee mete

entlal in units of in. B60 that correlates to use in the fieldi. the matering sYste hAMU calibeetlon facier. And £i4*. the orifice
0.75 cin of air at 523'R and 21.92 iU. g& be calibrated according to the P I " cawibratitm factor. of sech oeifice eettnr as
'rhe &16ies calculatd as foltlowas outlined in APTh-571L Instead Of 0beetmi.

ly Adjusting the dry gas meteir dial rodis shown on Figlm LL Allowable toloernces for
to correspond to the wet test in~ indi vidual Y and AltO. valuse ane given in
inga. calibration factors my be ime to Flgars OUesethe averageof the Vvaluessis
mathematically correct the gas metes dial the calculations isl Section IL

T. es readings to thle proper valuses. Before calil.
A~e~0.OU ~ -bratling the metering system. it Is sANOai~ thAt a leakt-chafk be conducted. Fur Imr-

init systems halvilng diaphragmw puEO the
normal leas-~hec prOcedUre Will net Oase
leaxages -vithin the piap, for these -xm

Es 4EPA STATTION4M1Y 11011111 $4104LIuM $417411
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34tiore calibrating the metering SYstem. it is
luezJelted trat a leak-(neck be canducted.
For metenring systems having diaphragra
PiRiono. the normal leek-check procedure will irs
aflt detrut leakages within the pump. for MANOMETERTW
these cases the following lcak-ciseck
proct-dure i: suggested:- makte a 10-minute
calibration run at C.CXM57m3nun 10.02 cfl:t
at the end of the rin, take the difference of I
the ineasured wet t,,st meter and cry gas * I
ereter volumes: divided the difference by 10.
to -vt the loak rats. The oaek rate should not0
exceedO .OW57 rn5/min (0.02 eft).

.1.3-.Z Calibration After Use. After each ..
tiled use. the calibration of the metering9
ivstem shall be checked by performning three
calibration runs at a single. interinediate
orifIce settin (based on the previaus field MIZAN SYSTEM wiTf TEST UITF'N
test). with the vacuum set at the maximum
value reached dunring the tost series. To Figure .5. ecuioerna arringwreia for "Wet"ff
adjust tne vacuum, inset a valve between the systa
wet test trater and the iznlet of the metering
system. Calculate the average value zf the Ot___________ eeig~se
dry las meter calibration factor. If the value tet iain_________
has -inanged by more than 5 percenlt. Bartieetric pretssur. Pis - Is. NJ

recalibratet the meter over the full range of
orifice settings. as previously'detail~ad. I.

Alternative procedures. e~g.. rechecking the Orificel~ ottv~eri l tOr M55 1 T..ar 'eas mete
orifics meter coefficient may be used. subject letingl~o voieim neterlme '4ve aferi Into 1 ete
to the apprivial of the Admnizistrator. ly Iiw3 9)r c, ~ ~ 4 ~

5.3.3 Acceptable Variation in Calibration. iot. X,0 ft If * F Ift .it
Uf the dry Sao meter coefficient values
obtained before and after a test series differ ___

by .ncrw than S percent. the test series shall
eiiher be voided, or calculations for the test.{- r -V-

series MhAU be performed using whir-hever
meýter c-oef!ficient value (i.e.. before or afterW
gives the lower iialue ofE total sample v~lum*.-- tI,, I ,I - I-

5.4 Probe Heater Calibration. noe probe
huatuingsystemsthad be calibrated before its
initial use in the field. acllis

Use a heat source to gesnerate air heated tor1
3elected temperatures that Approximate those t
expected to occur in dhe sources to be
sampled. Pass this air through the probe at a
t .pical sixogie flow rete while neasuring the I V. ýA!: 441 1 00 AN[--*0

probe Wint and outiet temperatures at various to fgp~ v3oI(it.. 4601 I ____________

probe heater Settings. For each air
temperature generated. cotnstruct a graph 4J- ______________________I_____________________________

probe heating system setittng -erus Probe
autlat tempemeture. The procedure outlined inr1
APTD-05-,G can also be used. Probes ___________

"cnstructed accoraing to APTO-0381 need
no: be cahlibrted if the calibration curves in ____________

AVMt-457S5 are used. Also. probes witht outlet
%c."iperaturerrmonitorngs capabilities do not1
,,equire calibration. ere _____________________________

5.5 Temperature Gaucts. time the proce- Aes

A dure in Section 4.3 Of Method 2 to callbrat T Ratiio of reading of wet test mater to cry test motor; tolerance
ln-staicit tezziperacitue causesA. Dial thertnom. for ineletdul values -0.02 from average.
eters such "a are use" Ofo the dry rag meter
oend condenser outlet. ilhaj be coilibrasted sl911 Orifice omesure Gtfferent1et tu~t equats to W.S :ft of air

"* aXlnst, memrvy-tn-gLas thermometers 0 648 sod 22.92 inchtes of mercury. In. t*fi; Itolerance fro
5.8 Loask Chec* of Meterting System Intiviae"t valvies -0.20 from average.

*Shown in 7lmie 5-1. That portion of the 5.. .* atIfe o c brleofetig
smpling tramtfromn the pump to the orifice fgr .. Eaeedt hifrcibaino oaii

meter shlould be leak checked Prior to intittal systes(n tirjlsa unals.
uze and after each shipment. Leakae aLfer
the pump will result in less volume betrng me
corded than is actu&.Ly sampled. The follow.

EPA STATIONARY SOURCE SAbLINO WrHW2O
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Igc P.oceure is suggested (se PFpicre 5-) 6. Nmnceur .Asue tn pfii m g
cloe htmai vlv on the meter box. A..Crow~ctonsareaof nca.-sfel. P..314ndard Absolute Pressure. 760
Iner aoe-olerubber StOPiWe with 8- - Witter vapor inflh gas stttLU. propOer- ~ ift 2.92 lIn. Hs).

rubber tubing atacted into tile orifice ex. tior. by volume. A-Ideal Cms consant. 0.04234 mmi !fg-r
hauxt pipe. Disconnect and vent thle low side C.-Acetorie blank reeatje coflcentraltion Kx-g-moio (21.111 in. xg-ft,/1l-lb-mole
of tile orifice manometer. Close off tihe low rng/rg r. .Absolute aver&ge dry gas meter temrp
side orifice tap. Preasiurize tile system to 13 c..Coneentrattfl of Patcusato %xtet in atwre (set Fligre 5-2). 'K 'R).
t.c is cm (5 to 7 in.) water column by blow- $LUXk C"s dry basks. Corrected to 7,-Absoluto average stackc gas temperatt
Inc into the rubber tubing. Pinch off thle aid conditlonst. g/dacm (gidscU). (see Figure 5-2). 'K V
tubing and observe thle manometer for one I -Percent of isoluaetic '_,A*pig T.-StLe-1a~rd absolute temperature. 293'
minute. A loss of pressure on thle manome- L.-Maximum Accep ~tal leakage rate for (528' R).
ter indicates a leak in thle meter box; leaks. either a pretest leak chect or for a leax V.-Volume of acetone blanik. nu.
if pmesnt. muat be corrected. chleck foli,)wing a component change: V. - Volume of acetone used1 in wash. mi.

5.7 aroeter Caibrae Aains a er- equal to 0.0037 nm/mui (0.02 cfmi or 4 V.-Tort.z1 volume of liquid collected in
5.7Darnieer Calbite gansta mt- percent of tile average smplitng rawt. ptricr and silica gel (see Figure 5-

cury barometer. whichever Is less. M
4. alulisluI.-.Individual leagae rate ousefl-d cluring va..Volume, of gas sample as measured

6.Ccciam utiop..atosreuigalat the leva check conducted prier to tile dr gas metor. acmt (dý,cf).
Cai' ot cjcuatina.retinig a lest "I component change (gel . 2. 3_x). V...,.Volume of gas sample measuredI

oine extra decuimal figure beyond that of the mlmn(i) the dr? gow metzr. corrected to scan"s
acqui.red data. Round off fIgure, after the 4.-L*Akage rate observed during the P04- conditions. dacm (d~uc).
final ealcuLauon. Other forms of 'he equx. test lea" check. m5/mitn Icfmi. V.Ws-..Volume, of water vapor in tole
tiona may be used As long as, they give equiv. r~i..Total soouint Of 0leuLCIA1 MAtte C01- sample. corrected to standard cr

N.. Molecular Weight of WSWe. 13.0 6cg sa, SW S~ckas velocity. Calculated by methit
mote (1S.0lb/lb-moele. 3,. Xquailae 2-0. using data obtain.

nui - Masa of res~due of sasoew after iias from method 3. Weisec (1t/11e1).
rauon. me. W. - Weight of residue iii Acetone w"u~ ii

ý- Barome~trc mreuar at th simasilitg r. On'ca mete calibration factor.
sits. mm He (ID. Re. W-~iAveriace pressure dIfferentIal acri

the orlific meter (See FIgurep 3.3). UL
H.0 MLD KO).

P,- Density of acetone. mg/mil see lawe e

VACUUM

It llfINTO TUBING
UNTIL MANOMETER MI AV
RE AD$ 6TO I INCHES RCLTOTSETE

WATER C*LUMN ORIFICE AVTS-EE AIR-TICHT
NANOITERPUMP

Flewse 114. leek Chck of mwere beeg.

EPA SYAT110MAY SOLDCE gSAuMe 04r#4050
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'.-Can.sitir of water. 0.9982 g/-ni (0.002201 where:
lb/ ,). .- O.001333 tnin'm. Cor metric unitsz

fro th Total s.olist~e mn.04707 Ct'/ml for EnjiL.Ih units. T .,,,P... 100
::S&~ ng %e Lsitii'ai. fo thbei- .5Moisture Content.

n"i oi a run until t'te first componntri
enzrnze. min. K, "

0. -;,=rrILang tunme interval, between two suc- 4 'P.~ ..
cessive component chanOges. begiLnng
with the interva~l tttwetn 'he first and V. V.ý quto
second changes. mmn.

#.-.SampLui time interval. from the final
LV-%) component chanige until the end of Equation 5-3
the Lampang run. nrun. No=c In saturated or water dr~opiet-laden where:

13.6-joecii~c Vravity of mercury. jai streams, two calculluons of the mats- IC- -4.3"0 for mnetric units
60 Se/ m.ture content of the stack gas thail be made. -0.09450 far English units.

100-Conversion to percent. one fram the impinger analysis (Equaitoni 3- 6.12 AcceptsbNo Results. LIt 0 vercent r.I
8.2Aveagedryammetr tmpei~tft 3). and a seconti fram the assumption of e~ 110 percent. the results are acceptable. If

and average orifice pre!!sure drop. See dat saturzted conaltions. The lower of the two the particulate results are jaw in comparison
Sheet (Pgr 5-.). valiues af 3. snall be considered correct. Th yo tOm standaird, and I .-over 11I0 percent or

8.3 Dry GAS Volume. Carnet the sambie procedure for deterrmiing the mnoisture con. less than 90 percent. theo Administrator mayvolume messures by thi dry gas meter to tenit assei5 upon assumption of saturated accept the results. Citation 4 in the
ýtandard cond~itions (20* C; 1760 rmm Hg or conditions is given in the Note ot Section 1.2 bbigah eto a eue omk29 P Z.92 in. Hgj by using £qtiation 3-1. ofMethod A. For the puroses of this bccptbliolraty senon I c I ie juseed !o m bemto.heaverage stuak gas tempet-aturle acetbltjdges, ijded

from Pligure 5-2 may be used to make this unacceptable, reject the particulatt results

determination, pravided that the liccuraicy and repeat the test.p~. ~of the in-stacs temperature sensor ais =*C 6.13 Stack Ca& Velocity end ;olumetric
V. y 7*.d (2 F).flaw Rate. Calculate the average stack gasj,-..- 13~ ~ '~*velocity and volumetInc flow rate, if needed.YI .. ~6.6 Acetone Blank Concentraton. using data obtained in this method and the

6-4 equations in Section~s 3.Z and 5.3 of %Aethod 2.
Pb.. Y .H/ 7. qe~ . Alternaive Procedtures~.ssVl 7T. 1.1 Dry Clas Meter as a Calibration

nhStandc. A dry -as meter may be usd stQuauan .,-t C. -calib!razjon1 standard for volume rnasaure.
V-04 menit in place of the wet test meter speci-

fled irk Section 5.3. provided thf~t it is cal.iiwhere: brated Iiutiauly and recxllbratecý pert .ilcallyXC. ý0.3SSI *C/rns HCg for mettic units $. Aceon Wash Blank as follows:- 17.54 'R/in. Hg for Engijsh units W.-C - qain567.1.1 Standard Dry Gas Meter Callbra.
W .. V,.c Equation 5- a e.e te tioft.

Ma~esthe lesklueati e ob- rve duan anyM5 5Wlt~ 6.8 Total Particuiate Weight. Determinet 7.1.1.1 The dry gas meter to be calibrilted
of the mandcatry [ftak checks, (i.e.. the pat tihe total particulatet catch tram the sum of ind used as a secondary reference meter
t-st leak check or leaki checks conducted tile weights obtained from eon~auners I and should be of high quality and have an ap.
prar to component changes) exceeds 4. It 2 less the acetone btank (see Plgwie 5-3). propriately sized rapacity. e.g.. 3 liters. rev_r or .exceeds 4.. Eiausuon 3-1 must be No=- Refer to Section 4.1.5 to Assist in moreft capeiv), oprequivaent. (4ay liter uoe
modified as ofulawa: calculation of results involving two or more more this caibr)t. o ualethog may we tsest

(a) Case L. -'f component changos made filter assembies of two or more sampliing metr tis albustLiyore pActicgha. wet west
dursR snwing an. n tis ase repace trens.test metor should have a capacity of 30V. L£ Zu&LIon 3-1 with the exltresaaon; 0.9 Particulate Concentration. lUters/rev Q1 t I/revJ and capable of

:.-40.001 u/rhg, (M-/V. ..W Equation messurtug volume to within =1.0 wrerent:
(b) Case If. One Jr more component 34wet tstL meters should be checked against A

charges mane duruing the sampling ru.I 6.10 Conlversiton 1actors sotrometer or a liquid displacement meter tothis case. replace V. in eZauatlon 3-1, by tuse ensure the accuracy of thte wet. test meter.
expreaion~Spiroineters or wet test meters of other

si~es MAsY 1:e used, provided that trit speci-e .. 4 m..~...0,02M3 flted accuracies of the praicedure are main-

1 ..... 27205 x 1 Cr t~amed.
V.�.?- .'..1.2 Set up the components as shown

0.0ann in Ftgure 5.7. A spirometer. or equtvalent,I may be used in place of the wet test meter
-2 (.11.1"~'~ ~.. Calculation From Raw Data. minutes at a flow rate of about 10 Ittert/min

A 3.d sbsttuteonl fo thse lakae rtes 1 (033 fin tocondition the interior surface,and ubsitue oly or hos ie~ag raes * r f the wet test meter. The 7ressure dtroj n.-(4. or L4) which tce6.100 FItX. V... 4?)p..H/( dicated by the manometer at the inlet side
1.4 Volume of water vapor. i f the dry gas meter should be muini e

60& (no creator than 100 nrnm H.O (4 in. H.0O at
A nlow rate of 30 'iters/min (I cfmtu. This

t~,r,.u. -. Equation 517 ý-n be Accomplished by using large dianne.
K,~ V, wer:r tubing connections and srtrlaght pipe ,it.

If.-0.003454 mm for UntilX fo
Metric unitts.

.0.002369-m. Hg-ftt/ng-R for Enic-
1U3h units.

6.11.2 C&lcuJ1&tlon Ftom Intermediate
Values.

EPA STAT!IONARY SOURCE SAWIUNO 14ETHOOS
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7.1.!. Co~lect the duai a. shtown in the rang of nlow mat shmWd be Detwe" if
*zaweie dMAa Man (wee ?tgure 34) %',&" an 34 litur5/MAse (41.11 MW L.2 cdm1 at w

noti lout than five different nlow rates. The

DAY GAI1SMli OEWh4FICAVION!

11WMTI IAUSVGE? 16,1111Uf MITI NOW DIV S I MlIii . OSi VO 3Mf KTR I

rtanau IAV4t 1vdtu NU 011 Io KOMll lo ~LE VM! ffM tU to~i caemoll uiisa1
on ~ 1j

1  
*qhI iI 80 VAL oft 1CiP'UTCPSIN

litI Op B ' ' bN~ 4

S..13 _______ - - - -

-a -4 -a pt hi-

-~r -.S -xwI dat flm- Ie -eimto of - -nlo -y9 e o eh M iq Oiaot(n~ nt)

Page- t-1 O- - oils -



mctit is vald ;roinded the snt.d"d dry M
meter is xept in a .amorarY I;.- if ',

1.1.1.4 Calcul&ae flow rate. Q. for each ported. cared for a any o•ter looroM.or/t In*
=, ,isiun the wet test meter gas volume. V. strumenr. Abuse to Mie stanoAsrd meter may
,nd t-e run time. P. Caiculate the dry gsa cause a ciamse in the • leibmrtion and will
meter coefl!cient. Y.. for eac run. These requd e more frtuent :ecaJ1bz'UOrfL.
c.acuiauons re a s follows: rI.-2 As an Literrisave o full recalibra-

tloe. A two-polit cai.oiton chtecit may be
made. FOllow the Ime procedure and

euqprifent anafleemernt as for a full r•call.

?_ V. bratiOrt. rut run tle metir at Only twa flow
t. 7 rates Lsudgested r-te"are li and '8 flters/•.•-€r=, i •.3 Ld 1.0 cjm)j. Cl cuat'8e the meter

co,•JflCnen' for these two pocnts. and com-
pare tho vLues with the meter ca&brt.Uon
curve. if ,.#e rwo co-ticients are within

_-1.. percent of the calbration curve valuts

a& the same flow MrLeL the meter need not

V. (t.- be -ecAli•r•rted untl• the next daWA for A re-

'I'- crilbrat~lan c.ICL
-% 7.2 CriticalOui~icas As Calibrattlo

". (-* r. Standards. Critical onfices may be used as
caibraion standards place of the wet tes
meter specified in Section U.3. provided that
they are selectad. casibrats&d and used

Where: follows:
4-0.-839 for intrenatonal system of unit 7 .- 1 Section of Critcl OrifIces.

. (31): 17.64 for £nseUsn u, ts. 7.11.1 The pr,'sdure that followe
V. ,Wet tast meter volume, liters (ft '1.

VW..Dry g"a meter voaume, liters (ft I. detcn boo die us of hypodermic nvedl" or

t.-Avermen %Ur P& meter tOePereu.ul" "C staiess steel needle tubtnrp which •ava
.- , betbs found suilabile for ue ea critical

t...173 C for SI ut.I 4W F for EMSlls orifces. Other matenris And aitt.ol orifice

units. dettsig may be sed provided the onrdse ast
t...Averaee Wet tst meter temperature. *C -a true critical o'tices: Le. a critical vacuum

,. erecan be obtained, as described in Section
P,,. a'omewc Pressure. MM HC (in. Hg). 7.11 . Select ie retmi orifices thatare

-.1.ry wa meter inlet diferental :ri. appropriately sized to co-mw .Ile renre oXfloI
sure. mm HO (tL. HO). rates beat•. 12 and 34 litertimm or tke

- Rm time. mUL expected operating range. Two at the critical7.1.1..5 Compare the three Y., values U

esc.t of the flow rates and determin the o.ifi.es thould bracket the e"pected

maximum and -unimum valu-e. The dlffer- Fpmtitn3 rae#.

ence between the maximum and minimum A in; :mum of three critral onlic•s will bi
valuest " eae, ilow rate shoull be no crest- needed to calibrate s Method S dry Sea meter
er tha 0.030. Extra sets of Wrollcae runs (DGMI: the other two critical orifices can
may be mane in order to complete this m- setr as spm sand provide better steocti-m
quLremtfi. In additlon. the meter c•eifl- for bracketm' te raene of opel Uti$ flow

cient shnould he between 0.05 and 1.08. Uf rates. The needle ies and tubing lenge
thesae 3V6Wic&lWnsl cnthoit be awt tO three shown below rps the folowig approxuiate
seta of succesilve utriki90 run, the meter flow rates:
is not Suita"!*e Als &c.lbrttlo8 stdrd ad
3noud not be used as at.cn. Uf these specifI-____________ -

caUonS Are met. avere the hMe Y*. VILIuaS c Iw .00 me
at each nlow rteo resulting !a five averal_•,, , •
meter coefflicents. 7,,.

7.1.1.3 ?rroarv a curve of mete coetffi 32 14/2$ 196412141. Ii 1 '72
clent. •r. versus flow rVAe. Q. for the dry 11.2 r 1 ,"se i4,

gsa meter. This curve shall be umed a a reat. s I I %4 14
crencp when the meter is used to caslbrae I3ns l.ns IIAi
ctnter dry tas meters n to determlne 1Andsoj isW I lYr• 1i4
whether recalhbratUon is requi.ed.

7,1.2 3•tandard Dry Gas Me*tr Realibre s

tion. . "ee needle c be adapied to a
'.1.,. Recaa.bratq the standard dry cats Method S type sampt I traim as follows:

meter %4a•nst a wet cest meter or spirometer Insert a se"nm bottle stoppe. 13- by in.mm

wnnually or a(ter every '00 hours of over- sii. -e te into a ya-.ncn Stveaelok qu•ck
stiort. whichever copmes first. Tnts require- co itCL insean the needle into •-i. istop fr as

shown ia Fivwe -4.

EPA STATI OArY 3OM'AI. SILINO I"."WIS
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CasTICA. ~ P U1 QUICK
C1UFICE STOPPER CONN'ECT

Figjure 5-9. Critical orifice adaptation to Method 5
rneterinq system9.

?32 rCntical O,~iti Cettbrotioet. ThOe cr21lBae ibeigth eub. acked gookors. loe.. fiutting wsu~Om .p
Procdure described indbia sectione ma the look check Ihq system ac I.Ilews: Fully o.. I, et.and m"tae 1h .ceaaar- repute.
MekthWod . etefr box co'nfitretton with a the cuam adiust valve. and ampoleey. d~ 7 Afte dotie~mnini that the 'nvter
DCM so described -it Section t 11. to th by-pass Valve' Plug lb. uU*L Thee Visa0 bw i tankise.. caimbrate the merter box
calibnito the critical onrice. Loit'~, sc~tenav 'he PW!MN and detrminet whatetthermwepit acaurdain te tbi proaid., gin iese I Sectiou
masy be W"d saeboci to the approval III the 2tyeakage. The Imk~e, ntot shall be se. U uuAnte h 0 lwWitn~
Administrator. 'a-. no deetoi .ovsee o~h DG. Maeaetai h it ee

7.3.3.1 ~ ~ ~ " be raama 'at I bieae minute. LI!*e -luffe-ysts wletd Stio n Swaim .
crtis orra htb calil~mted in thet WWI 0the "aupling trvin im in &AI.U ai.zor the DC41 calibration factor. Y.
&ame conhiturstion as Ihev will b. uase* La. pump; and the orufics tmele. See Settees, to I= Cslib1`tW IGS SI W!tICI nfice.Set
!here Amoid bem. cotw~e~lxw~ to the inlet of for Ihe p, roceu maket any correctist. up %.,a eapp.tetue as shows in Fipre 5-iO.
the Wrifiloe. namovery. If leakaep to detsooLi do.. lee OuuM Caneue.

t.¶STER BOX

CRITICAL ORIFICII

Figure 5-10. ApparatuS, Setup.'
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?Z-1-11 Al~owsawarn-up timeof IS Date Train M -~ CCM cal. Clea - Train 0 _ CnL&61
Inuiwes. -shin v4%ip a LMpornarn to equtiubsiea iactor......... Citical ortfice LD otf...a Z - Cn ucal orli ' Ifactr
Lr .-tmptratur, auridittons Lvqthý the DG.________________

7 ''-I .JZ Lac~hcid',systemasm inPnN
Section 7= .2. The ieait.ge rate tonaed be Dry a rme momt ".

7-~L Befo.'s cah .rethig thea critial 1 2 jS~
oriJhce dIetermine 11s ~wt.Wlifty anid tOw ]
appioprate Qverstinj vacuum as flolows: FmIn feadrq...W..... ....... ~.
Turn on ýhapump.fully open tiC~le cors !"r&V m, ft')........L.. . Fin.alitadni; -_ m.
s~iuat valve, and adiust th. by-pass valve to DwuCaMt. V5....... m'tl ---- ltwýai resa"...... MOO Ifi
,ivt tývacuum re~iding conespondinii sofltOjte d~~i V.....
a oo it half ot Atmospheric pressure. Observe ~ rwtve
Ii,. meetr box awlfics manometer resadinl. it *C *IF.__4

Sloirinrarn th* vacuum reading until a -tJ C (F ,j/ I5bIr" .......... :c r- .

stab'* (wding is obtained on ith meter box C *).....'Fil.. C (-F')-
)nf ý manometer. Record the critcal Tainoeratture, Avg. tae

v ,UU or each onfICA. o. Avrilwao

Onficas that do not reach a critical value TUW G.---
7 =.4 OýAiu the k-msw gý w en Ontfi main. trig, M sin 0%- 1-

,jams a bmrAeter as daaatibed in Secio ,.0K KOf~ mn d.. Itivi (siN ).

2.1-2, Rem az tka baomentsc pressure. P,. in sat. pressure. PW MM (si.) No H
mnHI Jim. Hill. A w *C C'F). -..... am. ,xssriL e, _ ra.. m (00 No
?I2.2.L3 C.anduct duilicats nnas at a IaIPOwwflgo, tm Ambwvdit -C (-F)

vacuum of 23 w@ somm F4ji qI t 3Lm. g) ,,-.VSLN - ra o- twtAIWIMcu tow nn(v
Above ts c inural vsicium. The mau shail be ).F mM Oltt' P.-.-.
At laeut S Iktnetea each. The DC~d volume Average-...........
rvadings *htall be ua weratentao f oJalinm' 7"3~ m'¶ttl..
10.111t1' orm incrementseonit .5A cal.tswte-.

revolution& ef tie DCA. As a g .iane. the NUMI S-IL. Data fawcee for datearmnAi K, -_____________

tUnes should aoit difret by mora to.sc 34 am
seconds f this uicludesaslicavansa .or charijll 7Z=.3 Calihratc ibe meter'.is syatem Fpwr -x.. Datea elc for detem
in tLat DGM termperetweel to adueiv Ze Acodn to dw prcdin outi d is DCM. Y factor
Ptercent in W. Recoed the &alormeam listed in 74.U. CakJ.4816 thM stand" voknlst of
Fqure 3..1. sitr psood dwounjs the DCM Pad the j6tzce

7221 CskaLmte W' eein Ljoitce b-C onficaft. *a cauactoit the OGM clbritwoe
K' Crtial ~t" catcigt. facoto. Y. VUsn Use equations W.OW*.

V.xisd).Cý .~ *-E.S
T...Absolute ambient temperature, -x ('R).T

Average thea K values. The st:diva : at K* .
values should not differ ý-y mome t'* =oAu.. Ea -U

plc.I m roia, th ovrrele s oue fpa ape a

PV.....+

(IMM. Fit) (min) (o~ ONU HRC& Crtis.Can) t
st'ndani coaditiossa. dsmi IdscI.

K, -Oz.ZW 'Xjme H4 for meme unitswl?.64Sections 7222?.t to 7.2,U3, Record it e 'RuLn HS for EL-_ado vUlts
intfoRIMao listed in Ftgu s.12. 3. Avreth0Mcaiata

7-7-. UO-4 the Critac Orlfic~e A& velue *r eac th Sse flow ratebe.the
t.alibt~tion Standard&, catwr: ýt ato.Y.a each athn ow rthes 11o4 t

72.=. r~emrd tbe bemmeiisc preue .Ofat dfe Y.m ItA&oN4,1ow t*

'm she average
7.1.34 To detrmane tse wood hb.

recalibrating fth critical onfit ae. conipere tie
0CM Y factors obtained froar two adjaoaws
orifices eoac ume a OC44 to calibrated. for
example, wshen cisechtan 1312.5 uae aflhcec
12/10-' end 13/3.1. U any critical cc,%fioe
yield. -. ,)GM Y factor dJTAtutg by mr tha
2 percent from the otiter. recelabrate tOe
critical outfice sowdang to Section ?.L

EPA BTA?1GOaAly uam SAt.LINU If T14W
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ACTIM100 j A .ii..CZ AND REGULATiOm~s,'JUNic i. i 85sa

/Se~ndA-et~milcf$0O~Y~end and a device for determinufg pniwr sample 8.2 J: only i, is neeatee. using Mettlest

Cajrbon Dia Coerc',uft~cnaf in jialniuawn flow role it-if. precision rosamater. jressuWe )A. rmessurenmeni of the sampie sitioam D

From Stationeiry Solitrie0 fInsturiiisnentl Iauitt downstream @1 all flow Wrntrals, 01c., concentration, should be actasned at the

ArnoiyurPttef4UiV/t shall he provided at the analyme. The isamle fly-poss vent disdiarne using an~crsat

I. AppIhcabiiity o.'d Procipie. itquirements for ffi.Ifttf4 and conttrollintg at FYrit? analyzer. of 04ttWeltflL Duplicate

1.1 Applicability. This tywiutod is the snalYuat 0%w rote ame not 9pituabit I.' samoles should be obuiun~eo ooncuoen withS

a pplicable to Lt.e O-teamitimiiofl of oxygen data are presented that demrnnetruatet &ý l~east 6c4 rna. Avernue the Ouolicatir Ores:

(0~1 &ad carboa di'vtiae (CC,) comantefltiofls snutyser is trGlaetairte.c&oarveseltinesue or Fynte Ansalyses 'Ateisih foe each ret. Lise

In emilsioits from atationa sources only he rag trcufe 4W" "VLa~veltge Coo Walues foqnraano t .h

whet, specified -- tltia 1th treuiationt. 5.2' Utbiraiton Cam&Te c)albraiosns the0),uisunenrffSmfa0oOern ga wIthihe

1.2 tmipi@. A stmptie is ont.auouslK gates for COt anaiyamsei sasbeCO, InNor Poceourie d~escibeda 40section 4,4 oif
exitletd f" te eflint srea: aporion 0Oý in air. Alternatively. CouSO.. 0,/SO.. Method L.

ofrctdfrt the safpllsir ant istco ameyadportion or 01fCO./SO, tasintuueef in.N may beo. 11-SI only COl isvionourod lising Method

of~~~~~~~~ ttsmletes scnydt sed. Three ca'ibration gasoe. as specified 3A. cancuanant mesaserlensent of the ggemple
insttrumental nsniyze-f if !or detertmination of Sectionl 5.3.1 through 5.3. of ethod SC $hail stream COv concentrationi should be obteit'ed
0, and CO, contentratiofltsl. Performaince be used. For 0, monitors that cannae analyza using asn Oreat or 'yrlte anialyse as

specifications end test ptocedures are zr a.achbutngscnnro sctaz eln 3 wai us

provda~to nsue re~abe dta.equivalent to less than 10 percent sit'he Span differences greater then 0.3 peccevtt between

2. Ronjo ond ±ensinviiy. may be used in place of zero CAs. thie Method 3A reults and the-evoerege of the

Same ats Method 6C. Sections 2.1 and 2.2. 6. M1-ecsurement sytste Perifrifsnieaw 7est duplicate Fwntt analysis should be
except that the span of the monitornng svstem PForadi-roe. investigate&.
$hall be selected sucic that the average Of or Perform the following isiliridease before 0. Smisartowy Cilcu~ovimu.

CM concentration is not less than 20 percegrt mesaurement of wmnvosions I1ecimm 11. For all CO, analysatre. cnoc for 00 eiglytse,

of the soan. 6.1 C~A IIOa lonxe cusonevntret"A that cant be calibrated wM theo IS&. follow

3. Die injurons. Venification. Follow Sectiontea of Uethod Section I of Methtod ec.excepit axVMAs all

3.1 Macsurtmenti System. 'the total flC. except it calibration gas analyec ta concentratioof as peircent m ther ithan ppma.

equ~ipm enlt tqtia~ d fot the determitnation of requireit. use Method 3 and changife~is Foe a, analyzers that use a low -lovel I
the Ci, or C~s concentiattea. The acceptance criteria for agreemet samng calibroatin gas in place Of a &ero aSOL
measurement system consistas of ans same Method 3 results to s peisen lor@.Zlsonvi calcutate ihe effluent 8" concentration using
major.s'ubsysetma se defined in Method 4C. by volume. whicheivusi gmsetfi. Equaticoa IA-L

Sections 3.1.1..11Z. and 3.1.3. 6.2 interferenrce Response. Condutiam

3.2 Span. Cahbretiots11 CAL Arnalyter inierference rvspw lonseet of the atwyzar
Calibration Fewr. Sampling System Bise. prior to its initial use in the field. Thipeeftor. Ca. Cat. - C (C-ct.) +C..
Zero Orct. Calibration Drift. Response Time. rt.Jechck the M406WVAmaXl IYISem i1-cages C,. -C

and C44ibaisict Cumv. Same as Method sr_ are made in the InsLfumenaiaon that could
Sectiond I.:, !hoiagh 3AL and 3.10. Offa thfiterfereNce 01 epos.164. .cAlifie

3.3 Int4Erfereincea Raspotsie. The output in the type of SAO dstavcrio.Canduassitoe
risponse Of themeasurementl System to a itefri~ e~nenacme ih wee

component in t4e sample lias. other mian the Section S.4 of Method=20
gas coimponent being measured. 5.3 messtirtmers Sysaispirsaaratia. C..-ELifAsm IaSO oncatttrstton dry basis.

C masurerolirsysatn prfrmoce An.Glyzer C~aibrasion za . vW See*i percent.
4 Messuiw'tiantsyueePrfrac System Basea Chocis. iFuilew Soctioinam C.,-Actuel concenration ot the upscale

Soeas M.ethsod OC. Seettons 4.1 thtrouigh " ,,, t .a-Actual concentration of the :ow~leveI

4.e4.c~ots 1.nu Z AofMeho;;scasbaton gas. percent.

S.Aprlu n eorh I Sclection of SmolintlSaw ald calibration CAL s pecent.

S.1 Aoneeuasmn System~L. AySampling Pointa. Select a wus ie Ca. -Average ofiiiladfinal rystanm
mosouentert sysem I at O a- C0i, tat ad 24M)II61 poins klirij calibne ationrtb casbrahincbiaeche onseeaiorel tth

5.2 Meawetnnt Sytem.t and apnplicabl tointests Perfosamed usingt upscale calibration gas. percent

inee-a the specifications Of Uus "thod. A Method 3.C.r imeofntalndiia stm

ichiematis Sofwn ~c~iA ble ttt00-1 of m t. ?. Sample Collectioni. Poitic di cajlibestion bias check responses for the

The essential componients of the saimpling probe at the first mosevzoastut lowlAverag gas. ponettti.r nidctdb
miasurnent ystemare dscribd '~. point, and begin sampling ot the Asae raet " -tesegscnenrtiIdctdb
m-dsuvien selearedecrbo blo. se.. during the simpinisrg system bias chocis. the gsa sntYZw. drt hbess perCen

5.1.1 Sampleiobe A lesla-frest probe. of Maintain constant rate sampling Lie-. =30 10. Bibiiograpby.

sulfilcient length to traverse the Sample percent I durng~ the entire nans. The swaoal~zg Saem as biHiograplty of Method Si.
Points. time por nan Shiall be tsa mame a* for taste

tample gat ttrtin the prowe to the moisture 3ystem respionseit time. For each ru. use only
rstmotiiia syctm. A boated sample line is not those measurements obtained offar twice the

required for systemsa that measpure the Ci, or re-enons time of the metsxault east syatsm is"

tranopcri dry gosee Concentration.
.. 3Samnple Transport Lrne. Calibreation '13 Zer anid Calibration "Ttlf~U

Vaitaa Assamnial.Mtetr atoa yt Follow Section 7 4 of Methoid Or.
Particujlate Filter. Semple Plimrp. Sample Flow 11 Quality Control Proedures.
Asia Control. Sawnple Gas Manifold, and Data The fol~owins quality control pinceduris
Recorder Some as Method biC.Sections 4.1.) are recommended when t1e rtesut of thiss

through 3.1j). and S 1.11. except that the method are used fotaner ai rots

requiremelants to use stainless Steel. Teflon. correctmin factor, or excse a ir detasmiesasc.I
and nonreactive, glasa filters do not apply. The-voster should seIn onsof thme foillwi

5.1.4 Cas Analyzer. An analyzer to options fmr validatingl malleenttso asmults.
determine continuously the 0, or Me, a I II bot h 01 a nd CON itt emeeoed
concentration in the siample glas stream. The us ig Method 3A. the proceduresa described in
analy zer sihall ýneet the appficable ecio 4.4 Of Method 3 should be followted to
performance epectafticationa Of Sect"~ 4. A validate -he 0% iitd COv moneasnme
mensan of contralluing thse Analyser flow rate rejiai.
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4.2.5 To I~nsure comrlete absorntlon of for amples collected downstream of znoet 5. Lek-C~ta Prcdr for orta Atho Ct.. 3. or if Iplc~oie. CO. rzsAae -L- Uine or limestone flue-isa (itulu i03la MOvIng sn 0mgt analyzer frequ,ýes d ;z ~ t.rn units UfiLs the CO. added or removed frm the Clsl iti !t Therefore. in OrstLI .11 unt.j ;eo ..onseciutilv reallfls are the gas streamisn 5fot stgritIcant, in relation to IYtrr sheý.ld be througntly lilokchecle
uAm4. .leveru ýl ssei (win* of ~our) should the rLotsal CO. concetraimlon. The CO% con- sit oeo the flue gui sample Is Introc-;% fluA between ..i.Uass. (if consLatnft centrailons from other types of scubors InoI.n ir Prcdf -,:. lealt-chocairreingsý cannot be obuutate sIter three con- using only water or basic sIlury an Do III. orust an~alyzer is:4,cut,.ý readinga. replace tMe absorbing SO- nificantly Affected and would render tbsP. 5.1.1 BrUin the liquid level in etc.n)cliect minimally useful. Pette up to trio refeeece narK anth.,"2.6 x~*evest the analysis until the fol. 4.4.1.1 CAlculate a fuel factor. P. using a'sy tubini; And then close the pipetgec-~I~t criteria. am met: the following equation: eCtCLi:.".*1 Ybr Dercent CO,. repeat the elna- ,5.2Rsehelvinblbuffc
lYt-.&l PrOCesure until -he i.csults of any 5.1.21 o ruig the levenngling uid seusfcis
t!¶t.C aLieljses differ by no more that (a) 0. bigtecninn iudmnsu
^frt-ýnt 4ft volume when CO. is greater tha %C0, the rraduated Portioni of the burette
4.o ;-Prcent or (b) 0 2 percent by volume then close Cho manifold stopcock.
!Ih~n CO. to leas than or equal to 4.0 per. .. eodtere~c oiin

cent -*~r~s te treeacceubl vauesof 4. -35.1.4 Observe the menicus in the bitcent ~irag thethre aceo~blevales o 1'* ~ard the iqtuid level in the pirette tar ape~tCO. and report the results to the Where: ment over the next 4 minutesnOta4ei 0.1 Percent.v0 O- Percent 0. by volume (dry baliS). 5.1.5 For the Orsat an~alyzev to pow4.132. Per wrerent 0,. repeat the analyti- IW, - Percent COs by volume (dry basis). !eS~k-check. two conditions Must be Met.ftl ;rOCedu-rt until the results of lilY three 10.9 -Percent 0, by volume in ambient air1. 5.1.5.1 The liquid level to each pig
Centlss ~ by ro.Ii moren0is;o than Cai 0. 1er CO ise prsent. in quantities measurable by must not Wai below the bottom of the c
pecn r()JA ecent by volum~e when0.seethn5. 'his method, adjust the 0. and CO, values lary tubing during this 4-minute interve
pe rcenteor (hia -iteqato1. percent .byvoue hn eore performing the Cacucuiuon for F. As 5.1.5.2 The meniacus in the burette:
0Avser-eater* three~ equtabl taue o5. per-en follows ra change by more than 0.2 mnu during
-vr~~ 'h he acpal ale fp 4-minute interval.r ent 0.. Aald rtwon the results to the nearest %C0,~adj).%M*,.'W 5.1.6 U1 the Analyzer falls the leak-c0.1 "~rt'InL

4.2 ..3- ?'r pereant Co. repeat the an. '%O2(adJ)-%O%-0.3 %CO procedure, al rmotor connections and
Iytl" Poftairunt th reult ofanycocics s~hould be checked until the cau.lraai e~ireuntl he esutsof ny Where. %CO.Percent CO by volume (dry the leak is ldsanted, Leakig stoFithre anialyases differ by no more than 0.3 '1.38151. must be dlstaraaebled. cleaned. endpercent. Average the three acceptable 4r4.1.2 Compare ths calculated IP. factor greased. Leaking rubber connections.,values of percent CO and report the results with the expected F. values. The following be relacwed. Afte theo analyzier is roagto the nearest 0.1 percent. table may be used in establishing acce -ptable bled, the Ieak-cllec Pmocedure must b4.2.7 After the analysis Ls completed. ranges for the expected P. if the fuel being Patted.leak-chtef (Mandatory) the Orma analvur burned is known. When fuels are burned inOne* again, au described in Section 5. For combination, Calculate the combined fuel 7, * aci~uthe results of the Analysis to be valid, the and F, factors (as defined in Met* . ad 19) ac- 6.1 Nomenclature.Orsat analyzer must pan this leak test cording to the procedure in Method 19 Secebefore an After the anaysis. tton 5.2.3. Then C~alculate the FP. factor At A.-011 molecul weight. g/g-male (1i

CO. or 01 Is required. It is recoinmenued %CO.-Percent. CO. by volume (dry bal!
that both CO, and 0. be measured. anc; tbatPm 0.209 7, %0. -Percent 0* by volume (dry bealis).Sftfloo 4.4.1 be used to .I.CO -Percent CO by volume (dry basisvalidate the ansiytuwa data. P., %N. -Percent N. by volume (dry baals)4-3 MultiPoint. Integrated Sampling and 0.264 -. Ratio of 0. to N. in air. v/v.Anltia ?I ue 0.230 -Molecular weight of N. or Co. d4.3-1 Both the mininmun number of sam. Ea 3-4 O.e.Moeua wbgy of , ivdePlizng Points and the sampling Point location 10.32-4lclrwih f0 iiashall be AS 3DOecleta in Section 3.3.1 of this 10
method. The use of fewer point& than speea. 0.440-Koleculag, weight of CO. djvid@.
fled 13sub ject to the approval of the Admin. NOrw 1"a.~ 100.

istr w . .2 P rce t Zx ess Air.Cal ulae cien
Setins4.. jtro Alhouh I..7 excep forn~ce ML~ thedw am t04

Qu'O~V.Taliveonr$*oLI apigpit Prceurs 1.03~-ZIO5 %O.0.5 Ch prpit ausof e

4.4. Data Validation When Both coo bALS0 66 8.I55X
Uld ~ ~ ~ ~ ________ 01 t esue.Atouhi ot n al 1.0O120 0.2541m He - (%SO,_.- A CO)

stanceftol. Ceo 0, mesrmn is~ 120Vadse
Q11t1red. ItI c--addta otC), Equatlo:And 0a.emaue to Provide a check on Calculate P. values beyond the socepra.the quality Of the data. The following qual. bit ranges shown in this table should be in orm: The equation abov asumesItY control procedure is suggested. vestigated before Accpting the test egsuits ambient air Is used as the source of 0,

NO=g Since the Method for validating the For example, the strer& hi of the solutiona theat the fuel does not contain apprec
CO. and 0% analyses is based on combustion in the gals angalyzer, and th* iinsiyting toh amounts of N. (As do colle oven or bNAM
of Organic WAn fossil fuels and dilution of naque Should be checked by sampling and nice Von)l. For those cases when appithe as tren wth ir. hismetod ate analyzing a known concentration, such so ble amounts of N. are tresenst eceL. oilnth &00s Stot wiretth at,(thisemoet Cho dors lur the fuel factor should be reviewe And- na5tuiral gsa do not contain a0rec
0. through Processes other tha cobs vnfled. An acceptability, rume of :12 pe. Amounts of N.) or when oxygen enriehi
tion. (2) add 0@ (e~g.. oxygen enrichment) cent 1s appropriate for the FP. factor of 18 Ulf $Aterlate methods, subject tC

and M i Prporton&diferen frm tat f u fuxed els with variable fuel atwIos. -4he proval of the AdmInustrtor. wre require
air. (3) add COt (e.g.. cement or lime kijlm). level of the emnission rate relatUve to the 8.3 Dry molecular WeighLtri OEmqui
or (4) have no fuel factor. IP. values oban Ccomliance level should be consgidered in d* 3-2 r, calculate the dry moliecuilar, wougabe(~"eteeyvariaobtw ran. ternTUnuig If aL retest 14 appropria t_.i~. if the stack 904turves. This method validsate the measured muhgeasure t=181011 the oMplac lo"romit.40%0JQ3Q(0)

bug h* mt hod~u Co.s and 0.for tsamfuel d~p. repetition Of the* ".t would ri~t significanty Eoquatlo
bti resutn met od dossan s detect sapl tl :11=0ang the compliance status of the scure*lio rsulin frowle~sdurngorafter andi would We unnecessarily UmtnuUsamale, collection. The method is applicable an oer

EPA STATI4nRY 9"MRc SANLINS .meyou
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Nong The LAove eqUaton don not eonsid.
er aron in wsz (zout 0.9 percent. moleru.
lam weCight of 37.). A negauve error of
About 0.4 percent. Is U.todsuced. The tester
MAy Opt to Lnclud* ,Zon In the analysU
using rocedurWas subject to approveLd of the
Adminisr, tor.
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METHOD 79 RULES AND MCOUI.ATIONS/JUNE 1t. so111

.14ortAed YE-Dowgurrmrnouon OfAlinropt demonstrate that the NN, portion of the
OXI.'es Emissions Fromt Stationary Saamce exhaust geais Its la than 5 percent of the total 7.2 Sample Collection. Position the
Ilfl~tisi'rintli Analyzer Procedure) NO. concentration. sampling probe at the first measurement

1. Applicability and Principle 5.1.3 NO. Analyze. Ant analyzer based on point, and begin sampling at the s"me rstv a
I1I Applicability. This method to the principles of chomtilm"inascncia. to used during the system calibratinn rift test

e~itpcAblo to the determination of nitrogein determine con~tiuouatly the NO. Maintain constant rate samplin.g (i.e.. = i0
oxiedes (NO,) concentrations in emissiona concentration Sin the sample, gas stream. The percent) durnng the entire run. The sampling
from stationary sotarces oniy when specified analyzer shell meet the appltcable time per run shall be the same as the total
within the regulations, performance specificationa of Section 4. A time required to perform a run using Mcthod

1-1 Principle. A gas simpie is continuously means of c~atrolling the analyzer flow rate 7. plus twice the system response time. For
extrw%;ted frum & stack. and a portion of Ot~ and a device for deteritninng proper sample each run. use only those measurements
"sImple to conveyed to an instrumental flow rate (eag.. precision rotamet -r. pressure cbitained after twice the response time of tho:
Chcmiluminescont Inalyzer for determitnation pause downstream of all flw cv .Itrola. etm) measurement system has elapsed, to
of NO, concentration. Performaince shalt be proided at the anayzer. - determine the average effluent concentratior
"specifications and test procedure am 5.2 NO. Calibratio Gaon. 7ne calibration 7.3 Zero and Calibration Drift Test. Follo"
provided to ensure reliable dais. - ae o h O nlwrsalb O~Section 7.4 of Method 8C.

2. Range and Sanuisoivitypssfrte O nvsrshl eN nN
Same as Method 6C. Sections 2.1 and" Three calibration gases. As Specified in 8. Emission ralculation

3. DfinwnaSeC10855.3 thitig 5..3. f M~ho ~, Follow Section I of Method 6C.
3.1 Measurement System. The total shall oe used Ambient car may be used for 0. Bibliography

equipment required for the deterinanstion of the zero tia. Same as bibtao greuhvor of Method OC.
NO, concentration. T'hoe nsuremoeni system &. wesrm Sy'stem ArfomariPUa@ raet
consists of the following mator subsystems: Pi'ocedunr

3.1.1 Sample Interface. Gas Analyzer. avW. Perform the follionnin psottceduaree before
Uat Recorder. Same as Method WC. Sections measurement of emissions -Section 7).

3.1-1. I.LL2 and 3.1.3. &1 Calibrstton Gas Concenatnatio
2.'. NO, to NO Converter. A device that Verfihcation. Follow Seaian &I of Method

;utverts the nitroge dioxide (NO.3, tshe SC. except if calhbraitoon, Wa analyses is
sample seas to niftrcp ixide (NO)% required. use Mfethod 7. sOd chaog all 5

3.2 Span. Calibrattioti Cas. Anailyser Percent performantcea Wallae to 1o percent (or
Calibration Zrror. Sampling Sywtemn Bias. 10 ppm. whicheveor is gnmastr.
Zero Drift. Calibration Drift. and Response &2 Interference Rumination. Conduct a
Time. Same as Method or- Sections 3.2 interference eepoial tasm of the analyser
through 3.5. prior to its inital un s te a fieil. Therafteir.
3a3 Intiorference Responsa. The outpust recheck the meaaurekme system if changes

oreepnse of the measurement system to a are made in the intmatsmentttins that could
component in the sample gas. other than the alter the interference responses leg.. changes
jiss rximponent being measured. in the gas detector). Condoct the interference

4. Measurviment System Perfonnoace, response in accordance with Sectwon &4 of
Specifications Method 2M

Same as Method SC. Seictions 4.1 thrpoug 63 Measuremant %assm Ppeoparation.
4.4. ala aiieinEnr WSme

S. Apparatus andfReclents Anayster& Caibatte FolowSete. ond Sampl
5.1 Measurement System. Any Sytemug Gan CfMehe.Fodl Secint.

measurement systemn for NO. that meets the thrug NC tofN M oethod m SC. ocy
specifications of this method. A schematic cd L4si Ndato NOe praeusentdo defftlcae ir.an accptable measaurement system as shows tneh atthWera are presentedwti to deosratpe
in Figure etC-I of Method 6C. The essential trat the no. cgreaterthaein w eCithin the sml
'.omponuonts of the measurement syte atemm o getrte preto h
desembed below- NO. concentration, cionduct an NO. to NO

5.1.1 Sample Probe. Sample ULe convensiont 5m05nc7enr tois accordance with
Calibration Vaiwe Assentbly. Moisture Section &S ef Method 20.
R-movei System. Particulate Filter. Sample 7. Emisason Test Amomfu
Pump. Sample Flow Rate Comwti. Soimrple 7.1 Selemct"o of Sampling Site and
Gas Manifold, and Data Recoirder. Same to Sampling Points. Select a measuremet bitt*
Method 6C. Sections L2.12 through SIi.I.aa and sampling points weft the same crtearia

3.111.that arei appfictble to lasts performend te
3-.2 1O,10to NO Converter. 'That pirrtai Merthod? .

of the system that (4nverts the nitrogen
dioxide (NOoo3 in the sample gas Itu nitrogen
oxide (N31. An NO, to NO conventer is not
necessary if data are presented io

EPA ITATIOeaMv Saa= sasapolol psgrO
Page 76 ftEV 2 7110
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C.0 DESCRIPTION OF CONTINUOUS EMISSION MONITORING
SAMPLING SYSTEM

The CEM system used for gaseous pollutant monitoring by EPA Methods 3A,
7E, 10, and 25A is shown in Figure C-1. The sample gas handling system is
shown in Figure C-2.

C.A Sampling svste Exhaust gas is drawn from the duct or stack through a
heated stainfess steel (S.S.) probe that is inserted into the duct or stack
through one of the test ports. A S.S. valve is locatee -t the probe exit to
permit introduction of certified zero and calibration span gases. A heated
teflon line is used to transport the sample or zero/calibration gases to the
Continuous Emission Monitoring (CEM) trailer. Temperatures are monitored
at the exit of each section of line to ensure temperatures are above the sample
dew point. Once inside the CEM trailer, the sample line enters a heated
junction box where the sample is split into three fractions, and each fraction
is directed to one of the following:

(a) Charleton Model SC-14 Sample Conditioner.
(b) Thermo Electron Model 900 Sample Conditioner.
(c) Direct Connection to Total Hydrocarbon Analyzers.

The Charleton Model SC-14 unit is an extractive sample conditioner that
.removes particulates and moisture from the sample gas. The extracted
sample gas is passed through a sintered stainless bypass filter, which
removes particulates down to 1 micron or less by an internal filtration
techniqt.e. The filter is maintained at a temperature above the dew point of
the sample gases.

The clean, filtered sample is then introduced to a permeation ciryer where
moisture is removed without condensation or dilution to achieve a ..ample dew
point well below that of the ambient temperature. The clean, dried sample is
then directed to the carbon monoxide (CO), carbon dioxide (CC 2 ), -. '.gen (02),
and nitrous oxides (NOX) analyzers using a keflon-headed sample F*. Inp.

The dilution ratio of the Thermo Electron Model 900 sample conditioner is a
function of sample/dilution air pressure and capillary tube size. Once set, the
dilution ratio is a constant. Sample concentratiovs are deermined by
multiplying the analyzer output times the dilution ratio. Nominal dilution
ratio ftr the Thermo Electron Model 900 is 10 to 1.

In the J.U.M. Engineer VE-7 Total Hydrocarbon Analyzer, a S.S. sample filter
and detector are contained in a temperature controlled oven. This permits the
direct analysis of total hydrocarbons on a wet basis without condensation or
lo3s of sample.

C.2 OEM sstem calibration procedures. Calibrations are conducted on a
daily basis. The following procedures are performed each day of testing:

(a) Analyzer calibration error (pretest).
(b) Sampling system bias check (pretest).
(c) Sampling system bias' ieck (post-test).

C-1
1311R2



;NFRM~ED HNFRARED TECO TECO J.u.m.

INDUSTRIES INDUSTRIES MOCEL MODEL MODEL

MODEL 2200 MODEL 702 40 1 CAR VE-7

OXYGEN COC2S02 NO/NOx THC

PLANT SIGNALS

MONITORING
SYSTEM
SIGNALS

IBM XTPRNE

FIGURE C-i. CEM SY~t.~m
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HEATED
SAMPLE _1LINE... [-

THERMO 
CHARLTON

ELECTRON MODEL
MODEL 900 SC-14

SAMPLE SM PLE
,CONDiTIONER fCONWiTIONE Rj

J.U.M.
MODEL
VE-7
TOTAL

HYDRCCARB N

THERMO INFRARED INFRARED
ELEC ,iRO. I INDUSTRIES INDUSTRIES
MODEL 40 MCDEL 704'. MODEL 2200

$02 CO/C02 j OXYGEN

V'%ir
* _ __ _ _' __ ,'HERMO

ELECTRON
MODEL 48

co

THERMO
ELECTRON
MODEL 10
NO/NOX

FIGURE C-2. CEM Sampf a Gas Flow 1-ath
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Calibrations used cylnder gas standards prepaz'ed according to EIIA Protocol
1, where available. All other ca-ibration gases are traceable to National
Bureau of 3tandards (NBS) standards.

C.3 E2 system data t•. Signals from the CEM sampling system are
recorded on two devices. Data are available in hard copy from a Mol.tek strip
chart recc dei/data loager. In ad~iition, data are recorded in 10osecind
increments using the Kiethly DAS/IBM PC-XT acquisition system. Data are
surmmarized as one mirute averages and are available onsite using the PC-XT
system.

C-4
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Apper.•ix D presents raw operational data collected from process equipment
and tesc items. For each test run, four t-,pes of data zh •-s are enclosed.

Ta-' first data sheet (Data Sheet 1) provides information on the physical
charac.eri3ticq of test items evaluated in each test run. The following
inf'ormation is provided:

"* Equipument type.

"* Con'_.min -rnts evaluated.

"o ý'ixnensions of test iter.

"o Initial weight of teAt item.

"* Final weight of test item.

"* Type of sample collected (rinsete, wipe or solid).

* An indication of type of contaminant spiked to test item (T.?. T or
ammonium picrate).

"* Initial and final coutaminant concentration (since these items were
not known Pt the time of testing, these columns are generally left
blank).

"* Thermocuuple n :•mber.

" Observations (pre- and post-test).

A schematic of the rail cart is ine'luded; locat..L)s of each t-pe cf test item are
provided. The ýiIo,wx.ng abbreviations are applicable:

" P3 - Powder Box.
* SI-R - Steam :Ieat~d R.1ise~r.
" S - Shell Suppo, 4 Rack.
* SHTV - Steam Aeated Dichar,7e Valve.
* CP - Clay Pipe.
• SM - Ship Mine.
* SP - Steel Pipe.
* AP - Aluminum Pipe.

* 1- denotes I.st ite:n. ({!signated for post-i'st sampling ard
analysis.

0 2- denotes test itets design.ated as spares; itemn, were sampled
for analysis only in '.he e-'ent of `:eld or laboraw•r,
contamination.

• 0 - Diameter.
. F - Flush.
"* R - lbnsate.
" W- Wpe.
* S - Side (th-rmocouple location).

A I - Inside (thermocouple location).

131 1R2
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For the first few test runs, the procedires used to record data were still being
developed; therefore, some of the information provided on the data sheets is
no'. complete (i.e., contaminants evaluated, sample type. initial/final
contaminant concentration, and thermocouple number).

The second data sheet (Data Sheet 2) provides information collected from the
followl-ag process equipment items:

0 Main Control Panel

- Air preheater inlet damper position (H1C-201)
- Air preheater inlet air Iow (PI-202)
- Air preheater exit gas temperature (TIC-.q04)
- Afterburner inlet air temperature (TI-224)
- Building (Flash Chamber) Pressure (PIC-201)
- Afterburner exit gas temperature (TIC-324)

0 Air Preheater

Gas Pressure (PI-303)
Burner Pressure (PI-310)

* Afterburner

Gas Pressure (PI-323)
Burner Pressure (PI-330)

0 Propaue Gas Supply Tank

- Tank Capacity Remaining
- Tank Temperature
- Line Pressure
- Line Temperature

The foiiowing discharge emissions were monitored by the Continuous
Emn3sions Monitor (CEM) System and recorded by WESTYON personnel:

"* Air Preheater I•scharge

- Total Hydrocarbouz (THC)

"* Flash Chamber Discharge

Total Hydrocarbons (THC)

"* Afterburner Discharge

Total Hydrocarton.s (THC)
Carbon rflixide (CO)
Carbon Monoxide (CO,)
Oxvgen (O)
Nitrous OZdes (NO.)

1311R2
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The following key o --ibreviations is applicable:

• PSIG = Pounds per Souare Inch Gauge.
"* PPMV = Parts Per Million based on Volume.
S=% Percentage.

The foilowing information was monitored and recorded by WESTON
personnel:

* Dry bulb temperature of ambient air.
"* Wet bulb temperature of ambient air.
"* Moisture content of ambient air (as determined using a

p3ychrometric chart).

The collection times correspond to real time beginning with 0000 hrs and
runifing through 2300 hrs. A separate data sheet is included for each
operational day.

Monitoring data were collected and recorded e•,ery hour beginning with the
firing of the afterburner and continuing until the flash chamber reached the
steady state target temperature. After reaching steady state temperature,
personnel were not required to be present on the test site. The team left the
site and the system operated automatically. During unmanned operation, no
data were recorded (except for data recorded during "spot" checks and CEM
system data). Data gaps, therefore, exist in the data sheets.

WESTON personnel recorded notes regarding the opecation of the system
Ilong the sides of the data sheets. These notes usually reflect times when the
system reached steady state, and cases where the system shut down, the air
preheater started, etc.

The third data sheet (Data Sheet 3) provides temperatures monitored by
thermocouples placed on test items within and various locations in the flash

chamber. Colle,:tion times correspond to real time beginning with 0030 hours
and continuing to 2330 hours. Each thermocouple was tagged with an
identification number. The thermoc.uple number is provijed across the top of
the data sheet (numbers 1 through 20). The test item and flash chamber
location monitored are listed below the thermocouple number (i.e.,
thermocouple 1 monitored tio temperature of the diffuser support, etc.). The
location of the thermocouple on the test items is provided and is listed as an
(I) for internal surfaces or (S or E) for side and external surface areas.

Following the raw data sheets are computer-generated summary sheets (Data
Sheet 4). Two data summary sheets are provided for each test. The first
sheet contains data collected fromn the process equipment; the second sheet
contains the temperatures collected from the test items and flash chamber.
The elapsed tune is provided and represents the total number of hoeirs data
were collected during a test period. At the end oi each summary sheet are
values for the mean, maximum, and minimum of the d'wta over the following
three time periods: (1) steady state operation, (2) heatup and steady state
operation, and (3) total test operation. The averages generated by the
computer were used to generate summary tables iu Section 8 of the report.

D-3
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TEST RUN 2
400*F/24 HOURS

1311 R."



E-4 W

2 g4

0r4 1W.. .

Q. V SA A- O



-7

040

NoI &" I

1 I0
a..5 .mmNN:i

c ~ I WL

1 10 I

j 4~.GUL I 0 -\A4

alla



77 7 771 7 7'7.1 -, \ýi

F-4

- -g ..

I I Ti I pq-1 p. Q

=idJ

M-'

~Iwo,mmq2C4



SAK6 I moTw'jj
SOWNrOO 0 WS

91-M

-fm g -A-



A 7

N 3

,ii jj- - - - aT- a - Ti j ai

- I- -- a.4a a a - a a a aj

'4 I

_o - --- -. ,,- 4,a -,.

.2- ,S, .

, ... --- _.., - , 9

wI a a,'j... . a, -

I W9

7E C

in -l. " Al_1"a I no
I." __'" ''-5----.i.-"



t4~ N
IN- - -T

- a a - aZT IIZ - --- -- - -

E-- - - - - -

04 ~ - - - - - - - - - - - - - - -

a - - - - - - - - - - - -

rL i - - - - - - - - --v

09

Alib

-r 0
JrQ



3:* XX2 2222 3332232 M222AM 2 2

2=2= '!A222 22.3222 2222222* 2a

232s223222 n322223 22322222 3 2

2.3*3 32222 =-=MSM2 *U323323 a 2

23.222 x22233 222 sx33233 2 2

'A2 Ru3222 32 3M 32%2ai

2 223. X223 22s2sx*=332 232 22X

Dw---- - -- -3 - - -A2 22S222222232 22222222222=22232A 232

CIA AiZ2213xx aIu3322rzus

0 t 322222222 22222$22242222 222

- - - - - - - - - - - - - - - -me~ ~ X2 2222:22222 2 224222322 2m2

*3 a a S222332*232 lxx 22222*212n~l22
%.I .i ~ di 4 4.i 4 4 4..i~ I- .. -- a- - - -- -- -- - -- - -

.3 15 . 3i S :j Zwwwwwwwwwwwwww

. . .~ . . .. . .

- - -- - - -- --

----------------------------------------------------



* *-:A 23 3*2*n23322xa~ 2223a3332 38233 3333

-. S~ x 232222222232*v2x2*3323332=23222

-- -: i iJ

li* a lt L; 33i

212 23=
A;~ I

~~1~iij ls

aI S
* ~I131, ~. 3 ja~32

-iir

ii at ii
.. .. . .. .. . .. . .. .. . .. .. . .. . .. .. . .. .. . .. . .. .. . .. .



-- t

t 2- 23 3 22am= **====2

~=• -= ! =3 2 -x ss =-2=..

V 222 -2=--2 --2 __= .Ft a

22=X2 2=Xmas3 ~
~~~~n 22 32 S2i2

A -3 1 --

iai

Insuzx

Cu 4, .4

4 -- ~ 4
ij

s*wa ASUSS

~~2is a22 3223

=A m4~ si Xv=aaina

- 7 ------

3Z I 1 1-122 *3

Q Ar4AI4J_4---- --- --- --- ---- --- -- --- ---- --- ---A ----



ii1

9 i, -

agasla a

m - 2 a 3!am is .... m

S!1 g - • 3iNNlli •=E

sixi
14 1. a

._1_
C A - I * !

I =!-=va• amnnl 3 VI19 rII CIIES3 %Bnaa Hua

t•I• .A "A ...... k.................................... ... .................................. :..........
...............................



N

1 "€ ." "i "

.-. ili

AL, -.• -'
! • i)=

". • I. }• ]•-_• .• 1_--•_•!.•-.1•1_--_-!•.•-•J_--•ii• .. . . i ,•;'•1



- j

V

* * . fl�33 39311
- * I

* * �... -. -a-- a--- a---

a -I - -

4 S
2. * - -

2 �

* I!2 U -

a a �
a I - -

2. - - *

�34

*- �* 3

* jJ
I

�z2 - -

1.1? � -

, ��4Z
a 1<

3

3? - =
3 - 2

I:

ii K .r
-* w

aa _

I- .

-r--�� *� -�

I�g j;j�i

- 1 � i� �



Jul:7 L.iO

.iivtion: Final

=1 ST RUN 3
5FO"F36 HOURS

M0!2



46

iti

""

3.C4

J j- J

-~. -.... . .
;1 ' ? . . . II i i

'4 t lU I
'N:IL

-•- • . ,_.1 .n-" - 4 ••

"• '-*-•.• •1 •"•'!.'• ,• 0

i'4TT~i~4~I Z.
C4L

EICJ C 4

I4I3



-c-

- , - cot 5 S~ N q j

uI v
13..



-ii

ho-

4 =CU

&"Ra a"* I
we" -mv

on"

AmmmyIa

ftAo " IIII iII IJ ~ I

-t "V ' 1
-ýL mo o



E-43

6090Jf owl Pih,

o4 ll 1,1

SO O &An 1 V ; . J4
60PLOW 'I- -,a

(A4rI 4 Z
a- I-b- C

I ON -lýa I I

I MOM A i

MOM~ ivM Am=

A~m 4 als" A

op, 4L



-. )al

V -,

0 t

- W-d -M

L 0' MM FU

44 ý.QW401 a ýQrl 01,01 Q 1ý aJ lot

A ;I

la_ __ *d 9

ta ONMO
v OMs

got,=

NNW V VA ANW1 W M 1 ýIVJ4 119jfl

ISM.0 %

4--J



1~ 1- 1 1l N

I t MONI

o am

"WAVOMM MAV I I I _ 1 . 1 1

I" maw
~ U-



Wit.)

0. . Ct.

~. Q* ,.

A U -26 rW

Cll
* -- -- a---a --- -a a --- -- -

- -f -' - - - a a a a a aovaa a

'./%l .1 .

- a 2! -s a l a -1 -1 - -

- et



iN

"nw. Wý W.
v-4-

'N,1 ANk

a d

i n 4v. 
-7 aa

-*R ZIA..*

\4 Z

S~~~u~~~1 m.-m- -

I - ~~-- -
- - * I I - h W m

-~~~4 - 5-- -I



a. N

mow-- W.0m mum -ý .04 wm- I j - --

I- 
I I I . .

P

-h - A - -i -- - -

% - --- 77: 
0- - - - - - - - - - -

TT

A l a - a a a - - 5 a

13 4.j r, f a - - - - a a -

MO



. . o . .- .. .
:tali~~22 232

223 2 2 *a *as 2232a232vam:2a3 4 is~ 2223231

-:Zx J22A~x2x~vxmxx3M2232 92222221

;iC- d--:

-2s 3 222*22222222 3sxsxz* 32 222233

222 2$xs 2f22223223322 25s2 2222223*
-- ----- - - -~2: : 2 -

1: .. .3 . 2 2 3 3 2 2 .3I3.2233323.32 23233 21

23 22*222232223232*22222axsanms 3x222222

:A j 222 222m22s22wX2223ass asom

- -- -- -- - e - --- 2 -- --

Ri 7 2 i .id;- - ---- -~ - - .

2 ,x 2S32vv232233222223233222x22222 a322332S
.4C .

~2322223~2t22
JJ233322223332

-- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
322 ~ ~~~- 3-22 3 2 2 2 2 3 2 2 3 2 -332322--2-

...... .......... ! ........ .......... ....................................... .... a-a--- --------a



--- --- --- --- --- --- --- ---- --- --- --- --- --- --- ---- --- --- --- --- --- --- ---2231a a a* It S*39 22*28*03*2222I
. .232 22333232222 3222*23223332333333

- - - ~----- . ------- ----

itJ 3c 2-mx s x 2 2 * * S ~ 2 m 2

_.232 33333323323 22233333*2323322222

323s 3 x 2it 2 23222f22222232323332

32 It 22233 3332223322 23~~s22S22

Ca.sx sa amm u 3s X

I ~.. . . . . . . . . .2

- 322s32322332333 283
S, - -- - - -- - -- - - --

.222 22*223233333 US F

I=X - *232 323233223333 as

22'------------ ---------- -

3 ,~ , 3 ~ m*SS22 Swan

a :Alam xu3333suss3333 Sax*

2323 ~ Z~. 333i

33 33 33 33 33 3 Mass

jJ~as= noun3.3332333 23

------------------------------------------------------------------------------------------------

2Xj2.
.. . .. . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .



-x 2 !IA 2 = =3

- 2 ~2 22222 zx

= 3 2 - - - - -

=3234 3 2 = a2M

xx*4=22A ==a-==7

.2 
n2ox zxuu 3Z

a1 -~ -X X * X

-. A ==a =n

.4d .;"
A An aa

-- ------------ ----

......................... ............. ----- ------ A---------



Ii

4-

Z2

I-£

IT x - -

iJif

..... ..................................... = - ---------------- ---------------



tb x

_2 2' -

U. - - --- _-

i a; A

* .1 .• 2 --- '

A A~

•~~! T-.i-

---- a --- - - - - - - - - --- ---- - - - - - - - - - -

.-- - ----------------------

I0



I

I
I

2
2..

� A

a -

* 2 :
-, -, .1

F!! F
* .a .2

2

.1

a. K

a
O

'-���� 5:

I
- =

Ij '7 -.

K

I I
A -*� ;i �

� *1 '7 - -1
4

a *h g '�i* 2��*



July 1:349
Iwýýizion: Final

""'In RUN 5
500O0F/4 HOURS

131 1R2



w . . h e . . . . . n .. ,- •

.* • .

-! L I 'p

.• 4'i .I -

ii ii

-40 --

' , 4•

MJ _ + °'"

inug " * - '4'... ti+~1.*55UESSSS5EII ii.



44

;34

A.44

¶.L4L

VN 14

Q ~ : - ~ '3

a.I

-~ -j V1~

' I OZ,

# C'ýj b

L's'



I- ru
0 i

-o

VeML

k.

IitI

**SS*P Ma JOIN" S



;NL4 z.. AA

4KA

AIM 40HLI IlK

It
rt AA., -l ~1.0

411@ i I -Il

j A f w I -N w V

MWO NNA '-v -

71

.A0



111

0 :2::~ :z '
F4H ~~

NOW 4 3== -

sommo *gum

a-3mkM - :M

_ _ _ _ _ ý I I I1

ta

"CIA&,
dowsowl mam V l



E-4.

-OUkhl VAL - -

WV A4 I I 1

3. 5II Ii~

-L -V~ atI =

I I m

"W ow



- - -U-- ,. . . ...... .-

-. .. Ii I i

E-4.

ciao

amp"

1 son" Man

I: --
S. -...-. * " - -s.

N I I io4;•,i l

o 1 1 ,,,1"', L 4i",,,,

4 -. H•-, f

I. " 11

<tl iI•1-1 .51

_______________



CL 
C 

-_

CI, -71

- -U ~ sJ *C)

* -~ - - -

.- ( A,-0 2 ~ ~ 3 Fm

-7 r

~~F~ 

1 .24 
-- 

m

-~o M -l 2ZI ----. Y- -l m -. ) M (- C!3 o~ oC 
- - f - - - m



G >~ 00 in

- -- Jo

* ~.d Sf a a - - - - - -Z - - -

4% -J

AL 44,l
,-' ... j

-q - -t

-a A a - -

ca -W h. I -z

c.,iI Iel
-~ '; -

0 * Y ~ ~ -- ~ ~ a ~ - - - -Z L q:S~

i. - .2 4 -
- a 4

NO 0 CV-



~~7 . .. c.'n o

,Z 
2I t. Ar .,

'43 i

LvI 
7 7I

qi 1. A.. "o C . .)

•l~c m IV ., " - "''2:. "I CMI -

"• - '- '' -: " - ... ..

I T 1 ai 
m 

ala . a a • a a aai

- - g - -" '-.- - - - -• - - -!

-i a l a - ' -" - S .- a a a-,- -

_ - a , : : : : .. . _'"

a- -- ".."NI•

o i ,a - - a -

Sl 2 1 ' 4 .I"a ai a ' - " - "

a L" I • -,, a a"

- a a p a p"-, a -"

a' . I a i t .I a -

1.... 1 ,m... . .. - -



C . - .
4-- -. ~ - 4) _ .
Q) 0 l l 7in.4 c

CL R

HIiI
-~~C M- m-- -



-----------------

a x aI 2 :m22= 2 a 2*2±22232222222x

.- _ . _.. -... . ........ .......

a3 m 22 a x2 23r2x*2223222±*Z

I " •+ ' "C" +" +" • " " + '' • • " ''

.++-3a x x= it x lz----- -A"- - -x.=-'--. _.
"I! 2*t 2 22 23 2223 222±±222±2

31 ~ : 2 a z

* , - -. - -cecece, c eeeeeezzzeeeeaz* *x 2 2R 2x2x21222x2222z232

22 z ij

_ * -_ 2 .- =-22 x*22- V222 222

t i r. ý' - z z + z z z z + z -m t ts__.. - z

2A :

4 a Z- I A .. .. . . .. . . .

2 2 2: X2 X ItM 2*22*XX2XX22222 22

--- -- - - - - -

- - 2t .......------- ------- -------

2 ~ I



::Zia's. - ----- --- - - -

-: 2S2 22 2:222

-- 32x222x2 2 22 2SX222*
-2~ -e -0 -- -o - - -

L 22222 32x 22 2s2x2±2 2

U3 a 2XSMS 22 21 = 32
- - - -- - - ---

3e 23333 2s2 X 2 x32222 2

o 222222*i

* 22a33 22 2 lux**
2j XJ t:- -- --

'A

32332222sxsu us 2xxs

49 1 -T' tUs a Z mmm-

U. 23332:~232 ?T

-- - - - -- - - - -- - - - -- - - - - -- - - - -- - - - -- - - ----- --- - --- - - - - - -



------ ----- ----- W....US*a 2
iii

2222.2*202 =as* :a

.4w; .4 .4 ai

!2 2*a3

v~ saftnuft*SAN I~3

-t ".4"..; .;.l*3"

311 3d3 ~3d 23iU

US M Rss ==a

ti Z c -

323~v ===

a.~ Al.. a A On-

3q" Xa Si usge;;X

.2:M
.. ~ ~ ~ ~ ~ ~ ~ ~U .... ......................



- . . o

WA*$

S* 1 71 * ' • - -

7;1

22323

*1 s~ 2 a

taw~

r-Jo

" "Z - "::"

pl14 4

S. .. ._

J-11. . . . . " . .

Y 1,2



ie

• l +: - - i- ==sa = ...

-3 a a a-a

*. * - -=" := : = * = = : = =

Q ;d z+ ..
- 333334-a- -- =

aid 43 --

++jl ~~3 + --, .- _-_: .
'" !3s- ilt



3s s s -. a 3 = a

------• -, - t--•--4- 4-'

*A a

N ' z a

IF 1 1 i - L-M

3E 5

! I..• !| I = = =_

a.- 8. a a L2

... ... ... . : •. .

•. ~ ~ ~ ~ S . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . : .'. . .



x au

i.. . 5: s- -

E-4~

CAI

14 4 V-

a i -3

2 a- I

I -x MR



July 1990
Revision: Final

TI&'S RUN 8
400•F/36 HOURS

1311R2



CA-

- .s. 1.1 *hWj ' - 0--

I ill 
,

E-4 wIo

liii m~.Ali

iim- o



- - I ~*Air

1.6

-CAS~ - d

- S -

Hc a
Sol9~-

allam

Cm i H~.vJ
am i

OklaI i~iI~i

AdIIII~II1 G mm 0

-d'. aH

01; P.ýcc



-4E

~~ý I -: 
-f- a 1-. 

-

u~s..

lot 
IN N

66e

iit- 4 ]-t 1t I I I
MAL.

a0mm ANN" ;3

""my 
ý11#Pa04 10- r11

$;-4 an SaS

K4I

00 - sJl

_____ 

' 

a

__w &V

0;Ugi



t~ I I. ii

K' .1

OI: soup No It

N.*dU""majOMOSO L± 1
tomo flm V.n

afIt ow " la
ON LJ.1{Lw

e~



- -• ).__- .S-S-S

cm 
NI & d.jH, - - -

• ,S II
- - L---+L

. & -Imm M .I

E4 - <I'--

IIII

E-4-

41I ,iI. I..1

Aam AV____ ~ _

.,(N~p MM AON O



A7-

Z4~

7s~

117 , 1 'l

4.

-j "ow awn ~ 9 O~l~ *

SOOMMNOL Wll V

I ha - L s l w

Wassed ~~L~ a"M AV soft... II I q ,ýý: 2 aa

~~I I -

______ Z.ece !r" I !KI I I I -

A-I -I I ¼~:
- Scc

p. OQo

IL



*~ ~ 

i - ai""16 Ii t- J I

Cam

FTJI J 1!

0 

Il 1

OAMOR 
J 1 - 1 1 I I I

AWAC 

MM 
OW--F

Im~



0 0r3  -E• - I-- IL L LLI_].-

'•- -. - -- - - -...- ...... - - - - .- - - -....... •
S'. .. ... "-Cd -• • -:-

W" ýQl• __IN2_L •
a- - - - - - a ---- - - - -. - -,- - --1 -• - -'

- - -- - - - -- - --. --- -- I-

-.-, .-, - - - - - -- - - - - -_ -I -I-I -1 - -_* ,

- "a rp' -

31 - 36

OT Lai.-••-4--
- -- ra - at•A Ia a a .m0- -.

a-a- -1

f- 6

is" - - a - -

a~1 - 9-

-j -1 -ý a9 a. 1 1

a - a a a - a -v aa a o



0 00

IA M I a w

J 1 1 -- 1 4 - - -

a - a- t4 lea aa. . .

I - -a a - - a - -- - - - --- -- - -Z 2 -

4 C3,

IL

* t a - - a - a - - a
4 rl

L

MO.n1



CL 3Ifa,'>

m a - _Yl-vi -i a a - -E-4 1
w* a a aa J~a
W 0 NOI I

- a - - a a a

-~~~~~~ -a - a- - - - -®R- - - -I - - - -

7A'--

- -a a a a a - a A -A a - a - a a a a a a a - a

-a - - -9 A -, - - - - - a a a - -

- a a - - - - - - - a - --M

A A 1 m

00 -90

aa.

Je 4-4

laa a a



C Mf

j. -, 0.!
el CL w w l

•,1* ir z .. .

- -: ,- -- - • S--.I------------ - i,- am..... u..ii,%

-1 4:4 4 e,t

- - -- - I .i...........f~.... , , - " -

- -,'-- 
-'

y ,

-<'1 ~~~ ~ 0 Q .÷•j' °....

,J- 
- 1- -e w 7 .-

- I- v.

--- - -- -

I• Ii111 £ -!!

U, I- )-" i:., •

III I "II I " ..... . . .... "..... 
. . . . . . I II a ' I :lI iIa I I II i -- ....j •l



C 0

E- UN.

U °.

1., - - I I ;
- - - I- -... ....- a-

-Ilk -zm - a-

41 ,, ,lit

-•- - -.... a...... .., -.- ,---, -

,- -- --. _,- -_ -, _-, -I - -• -- - --- a

a a: a a~a

.~~....... .a -i - •-ai

Sa a j--a

I II I- II I II II [ I _ I a . II II IIII Il I -I II I II I



S•,... .( ... .. .-
/0. 0 ,

"C El -

" . . .• s " .- a ..... - a

fi hi. ...a.a. .......

I.. . .. .. ."- ....-a - a a a ... i... i itns

• - - - - a aa aaa

I I•• ' •......
: - - - - - -, . - - - -... - - "- -

* - - q -

Ni•

N'I ' I I I I ll l" -. .. . .. .. . . .



J.

*~~~~~~: 2: s2 T22232333 sa32 W M.

*g M* 22*vv~aS
*~~~~Z. .. :2 ;32 ~ 2*3a3~ Z 333i3332 3 i24.

zxwu~x22u2~2*2x z 2 2 M2 2 2222e2 Lo4~t2

4 . . .I . . .-- 4-- - - - -

V Sa .. :2 2 m 3aasa33331332 a3 I X02332sumu
4 id3 _*i ! z* .*i --- f fl -i e li i f il -,

3 2s a23a2222822mosas a .22 ..22 ..22 ..

-28 232 jss2sas2u333*333 3 a332232

I -.i F ------ - -- - - -
5! 22 saa 3M23328U2Um a a23a232U

-. . . . . . . . . . . . . . . . .2 ~ . ~ 2

-~2 - - --

.6t "2 _;32; .;.;. -.; jI

-4 -* - -- --- - - - -- - -- --- - -

2i~i -'4 - -

.3333233

fl. . 2.3. . .*.3.3...

*~~j-*, I?* i
digZ 2~23 *2p

* :x 34 w c x t4 a x

-~----.................................

------------.. . .. .- - - - - - - - - - - -



2 t Xx Ix~s~smsAs•
a -LL .. • 2- . . .223 ,22

12322 3223X .2 AS3232232333X
-e -- --

S. . 2.. . . . .. . . ..
oe 3 2 23.. . . . . . . .

3333 3MM 2 am 32223288*222

---- s m 2- a ' ft -m

-1 2222 2222 2 22 3=s=222x22rS

* * ~ -,"I2sb 3223 2 2233 2 23 2

:X-• Sax* am

-• • • := 4=I - --- . - ea

---I -I 3IIII
222S S4 I

3, g ass 2 A

2-it To2

a~ 22223 a2s2 a2

"2 2 -------------------------------------- ----------- ----------- -----------

Sl IISII I II I "iItiIIllIll I~l',llISilll~lIl K~iiI~lllIIIII i lfi-i- fl.I
2333

*IIII11 I3 - .. . . . . 2I I . . .. .I l- • •



Mans*

* - ,3.222*x a a 322* 03 2 a

-:2.w ~ 32 * a a 20

2! 33 a x 4 s

a X= 2 a a a

* :32x 33*2 a 3 am **R2

33s3 a a 2 3

.na x ac a a a a

X22 a. -as =22 '*

ge a 3a It 34 a M33

'a - - -. di

9!3X 22 as =ma2ss3

-4 -.4 M- 3i A .;

a 2

*Susan ass ass =*s

- == =.== - - -s-==

• -• ..- ,- -+ .- - . .,

i -
-- . i * a-an**

- - -

j A

age*** * 6am$ !=

At * Ilt I~ l -

= . . . ... . . .. .. . . " - ~ nn n- Il-rI I-



:9 2 a*mx x

As 8  3 x 2 a

I J 2 2
a 3 2X 22 2 2:2

2; -

I 

2c

U lag

=U = 3429 2

M: a a 2, aV

E! 322A2a

x r. 39 L A;A.Ru~



a ~ ~ M IN III! -! fl l a?-S

E44

3e L- -11 't~i~ ~
a x 2 3-- A--- a ae

z 1 asa- avsssssa

- a ....... a 4 -a aa

*~~~. .....................se es

------------- ---------



.;2F

eeOS -

t~~a AtS O

-- -- -- -- -- -- -- -- -- -- -- -- -- - -



*IN 0! Q!- ~
* * a. 3

a. x- a

* 1 a'T I. F

rea

tzA z F.. Le..

= ~ a G -3 
.

III!VII OEM- ~ ~ a



.Tuld 1990

•evYico,' Final

TEST RUN 13
5OO*F/12 HOURS

13111R2



I -a In

I I .

__ . .i.'•

I

I - N

St~

_ _ _,,__ _ _ _ _._

a'' I

--- ,,-

t, :Ft'S



ytrTH

1:4

E-4 -

long dc

jA i

t. a -'_w

M m 0
cr, 01 Q0ýH

_ _ _ _ _ _' Z'% 5

e- -



P.P

II

40

cla II

a IN

teaa

1.-111 IR =V

-,,

,al q ~~ %AA %



I I J

-r PI* I n,

hI I II H I

La l

""em



I ~J 1-17

I j Tv

E-

'IU

SAMM" "

4m -- r- ti

AV
aSf

OMWAMM'I I

eiI~~



E-4 * *- sS

1 I '' IW PS11
E" OOWA*Oft a

soon" a"I

GFAW~d AW

otm=MS- ii

&I' - :-

AWN



- a a a J ao a aIe

XI NI -A

4L -'rof-- 
a

1- -
Z 7

Vow~

-r

I ~ ~ ~ I. t.. aF a%"3 1 ;n 0 t



2 -

to 
t

31 'aE

h

Q CO, - il5
SO4 - - - ai j•~.. - - .. . .. a,

•- ~ - - - - - - • I a a a - -

400

'Ira

- v - a a a - - a asa a

2 Xi lol I • i , l

I " I

a t- "--- -- a - a a..

1 - I Rig R P

a a a a a a ~~~a a A a a a a a a a a

z -"Mi



77

c 05 iz'(

C4 -1-- - -- - - - --M

I- - a --- ~ I -- - - 1 !9 *A- - - - - -

_5A I I,ý

CdV

4 Q4

- -- - * 1- -1 a1 1- 1- - - - - - -

-- -a 
ha a z - -

SJ .~



~c 0. A. ~ ~

fa- - m a - -T - - - - -

% - - - a - - - -d

C4 ~ .- - - a . -

in - - - - - a - - - - - - a a - . m

- - - - a -a a - - a aa a a a - -a a a

*0 I 9

- - - -- - - - - - - - a a - - - - -we

IVI.

-- - a -a a - - - - a - a a-m"

IRV R R3A



'2 S3S 232sz2333*2R2 sas X
*z -t Z --. dý :

-1I2 232a33a *t2323%X*233 noun 333 2S

V: Susa uZSMUS2 *aft 2 2M

* 3 332*333 223 *3333 02*3 3 3

a3sea 33 3333333 232 eas a33i

3 3 3 *33i zýiV *323 3i 3
- - - -

j7il ----
&.~i x- M- - - ---

j J-r- - -- - --
33A233A333333 a333 a

= = 2 M - - - - -- -- - - - -- -~- - --

=3s :2 M1t233 33332ifvX 3322 3

V.A j 2z

U23I 1 32

I 3~ ~ I3333t*3333333333333Ideas3

~ ~ i *1 j~3r
lAX333zX*U33 22332UAfS=U=U 33U.C?

IA a Gip . i
......... F l --- ---------------------------- ---------------------3 ---3 ---

.........- ... ........................... .... .. ... .. .. ... .. ..



A

5- - * - ' 3 3= = = = = = 2 3 3 3 3 3 * 3 3 S 2 2 2 3 3 3 3 = = = =

~~~~~~~~ " " 4-- - - - - - g-- - - -

- - -.. - --.. - - - -

:~j ii i sxsss 
x

1 *t - * * * -3 • 3 m2i'~ ' f s

I -------------------; '- - - -

c lai--. +• I. I I l l 1 • II I

x 3 a 2233 a222 a3333 a -

--A2= =

-i i it33

- U

4i li 3i -i 3i4

11= m .. ..... ... ... .. .... .. .. .. .. .. .. .. ...... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..

I ! illl!t~ill!ll~ll!!!tIll IIt~i



2a 1.

-smu

t l !4 :.izsa

;z .23

a a

-*a =A**3

#~~4 a =13 aaua

*2 M! Iqaan m

j f13

- - - - - - - - - - - -

... . .. . . ... ... .... .... . ... ... ..... . ....



I;. 4.

* at

E-4-

on=**N

r140
2BX

31 -2*

-C a aSas

i di

A2 Hl



ng m1 z::Rvi v iS l35i1 RZ1

2 1.1 R! 5iE1 ,Z

Z A lQT 1a35a lr t

Il a R3

I a g F. * a 2 g3~ x a m e- Sn sa

2 0 L -

03

F. !'I i - s ,sIl51aa ma3.

w5 5 I

2 2! 1 a 4a ai n S

ail a : SIi i



II

II

I1

.t; ji,

-• , I-' •, £j

i IV I

II i l,

- i.1 ii sI 5  z
i_ ll~~ii i""

',i. i £
}.• t~ .. .• I. . . ..,.• .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

i i --1 ,I, ~!ttI1!i1!11!1!t1!tt



== fs =1 45

alai -

4

a.! 1 "

,,, :: )

man=

.ra.

'3 " l ; ii -i * + . : .. +
I IL4

ii T .... F +; )iii+iii ""

* : ........ .=. .. ... .............. j • +++t].. tL ..t l..

X -Xx



4 Q,

i jowl -A

* * _ _ I i : I -

i ~~ 144 i -1-

i i .r. i t -- . _!

, ~~~. ............. ,-..

I : :n'.I a: &

cd-i ] •i ' - "*

: F I' •r g ,I -
: '• ' =-: I i -

i- i ., £- •. •
0 ], 3 :, -

Sj... ..... j. . I .. .J .£ ! .I l .

I .II ...I . . ... - l~lllIl I II I I II I III I IIIIIII



QlC
Q~j (ý p I L

Flu.

a*S~aM .a.~.

14

Q r

m agai a *in

0 4

P-4 ala

a E- a 13a- fpI
aamaa 7 aaa rI i 1

CT i* al s aa

-~ 3 I ~ ' ll
b ____ a a .1 a a a a a aI



I A !PV.

I Ad

" Ma - 0 All

~ajm1.3. I..Uzi

'IL~ L II -I

I ~ "" I I

fy it, ý7 er 1 .



- -,

7; 7; :- ___;

E-4~

iRrEI~~WS I I I I

-. 0momm.00" I r

~ '1%

00m

~ ___ _ q~JPau-

aL_ _

FIA



7 1.

-! -! I

'~~uv-I mv I I~I~o~~~

4"f1w

09L N -*A* ___



-LLII

E-I

4 

-1

__________ 
C : :1A.

Co..

0



S4 1E a ;

i 0 i "'~ I

- " -2a

T f J a. - a a.a

I .

o -• a - - ..zII M
a d a a a a 3 a a a

0. - a a a a a a-4 a a a a a a a a
E-4 a a a a a a a a

I IQ
- 4 a a a ~ a . a a a a a a a a a aira e

a a a a p a a a a a a a a a a-aWIa"

a l a f d - - a a a --
q

coo a a a a a a a a

04~



c0r

- fl.I(n 0

"Now 
am -

N il z1 f .

a aaa

-t- --

-Aa a -1- 0-

i "lM

I Id W170

- -'. I

AA I CIa

* as

I&

~~J I 
-Z

~1
a a a au



w 0:

vi ) cn c ~ a~ .Q

la.s - 1 '
toss~ -- -

~~~;J ~ CO pi4 4b 1

- - - - - - - - - - - -t

~Jnth

- - - - - - - - - - - - a - - - I

car:

Alp 5t P IgiJ

- - -a k.0 t- a3 a a1 !: a -ýJ ai! a? a) a) ar a 14



I 2A

vo.-.

- -a - - - - i a, . a r\ - -I- - - - - - - - ~ ttai

f-I- a a ,!a a - a a a'~- I~~vL

- law; - - - - --I a a a a a a a a a a a a a a -\ e

- - -a a - a a a - - a a a a a a a91I

- - a a - a a - - a - - - - - - - - - -

imp illor



*- - -- -0 - - - - -

* I ~ .! **sM3a*=w22 vinx=32M*3t*233u=ust222a

Ott -'"- ------ - - - 0 - - -

ItI

I * *223US330ss gasU*=33**** 2*$

caI
si -. i Id 233 3333 3i 333fl33vi l

Q04
tii 82 43 Si . . ...

- - - -

u.a= Ig RI 2*UzRSSSquass

%g su -- aaeas.

Ig u z i ri "4 A5 3 3 3 3 2

.... 3 ......... ....



It

*~~~ s a s ~:~ 32232332a 2x=an

ZI - - - - - - -

* -~222 22 2 2 3

__3 XH 3 2 3 33 3 3 3 a 3

Ia 1 2 22333333 3as22a23as 22as

u x -- ---- --- - --------

saa1s

S as 332

328 33

2313

A2 x~. A A AI

3.dS

T iii ii i - -



i ziJ si ii•+ •d• i

1 r

an 2 i=as a=2 222 aa* :Si Si!

I -J

a ~ 32=222u

1 = . 2 i--i -- -

!s~ * I ] - ~ l l l

' ~i I LI-- -mm ma
*- l= ta=i 3 33-*J .. t .+ .t* === === =

sd- - - - - - - -.. . .. 7• • 7 I II (1 I. -.... --i ---------.... -------....-- ----- ---- ---- ---- ---- ..... .. . . . . . . . . .



* *1

I- --- - - a - - -Asig

M 32 f E

t. ma -, - - --

{

ah- --- --- --

-- - .- - -

a as a~!~ 3 a!

'At ~ -- --II!!! - -! -E -

- -. 1 - -- - - - - - -S

- - 3 3 3 -5235 - 2! - --- sl m. ... . . . . . . .. ... .......

* - * !! - i t II�3II.211- MAI N

.*• . . ... •.=... ........... .........................

lJ _ I II• IIIL ... ...... - . . ... . i 11 iJ . . . . ii



- - - -

T -. -1 - --

:dA~
X~zU Au

* a A22~ 314A209

g = g 5 aa

I z
* ev=U= 'I

* I mmi
* :2

-:: z:= 3 z:z:-- M1Z



i

**i

1. - =

* i N i I - -
ja za

-i ea *ffla

it 3 32

II

�.j..a 
.

-------- i i- -- I........ - ----------------



Jrly 1990
Rdvibion: Final

TJW!T RUN 15
600"F2 HOURS

1

i

13111R2

I'



C,
-- 4

� Y�'

NJ 
I - r

Jj21 I
I -m 

£

I 
'.d

o H 2 j;

* 

- I: Il U-

I 
',- 0

'1
4�AI� 

- urn ml. mm. U * m Ppm m.� m 4.- -

ill
1* 

I

- . ml Pm I U Ijrn pm P

*�*jrnmmjP�Jimrnm 
P�m�g1rn.*IIi 

I� S� *

'�eH !1 *�*�*� - *EPrn

�AA l�

Iwi I ji� �

I � 

a

I4 3 � K*t
�I 

-
A

� I
j A - - * * m . . *J. miflUmam

I ilh

I



I _

15-4 I I

p .

.m i'ii E I:

La ow

of.

~~flog



PI N

0 - SI s 's

%A A

AweA
mm 4 9 2-

wpm.. ~J

"_______ vr

9omlemow
Luad I; c

all 
,

4- o ve wuml i l
gnu ~ ~ "Rl-ol

_____ 
T

C-41



Fl.4

1 -, -

E- 0

U-0"-

Re I it

.sg~M.LsMs~ ow

T i i I iI I

I w~aw MOMWLAN"0

ft MOM^ 1



f ~ d .1 A~ qa Uaua

-0 - .

f" ~ ~ Tt e 4 1, z



a- E e

a-
4#"2

CO O.

r~%3 Q !- - aa

LO -A ^7 AM -. a -

-2v A :I - - - - .a a

1~ ZI. ~Z I K < E It
- - - - - -

I .1
- - a -a a a - a- -

rmA



X. r- I M- C5SV 5 ( .1)%

l 

-
.H

1 .....

• - • ] • • , . .,.

-,,,,,., -,' - -, .. -. a -- - - -

Sa ". a - ., -'

in ,~il -+ - .............. "'"- - - J-
IN _

Cb 'll
tw,

- -- - ~~~a---aa-----a--- .aaaa - -

"(.04 co '
'4 . a a a a a a a a a a a *a a a ap

as a a 9 a lc- a a a a *aa ic a a



I
Ii

I
* * 22 32

-- ���2m3*:2!u . *�.. 2� 22333�
* * a
* . - 222223222333222*2*233 22322323

-�
--

* * -a

* * 3322333222222332322333 223222333 2

* 0 I
- 3233=233233232*3233233 233332333 *

* . - 3 - * - ---- enine --- a ---- - --- -

22�*2333333233S3233233 32**12223 3
0 jO � �

222222333 *333233 3223222*2 3

0 - � 222��

I � 223 2 3 3333 3� ==� = 2 �332v.sI 3

o I2 �  2
* - - - � a �a ��5I j I *� 1I-u# 222 uaa::asasauaasaa::aa a� j * * II*�� 22�333233*

0 -- -

* - * I

3... - ---- -

� i�;

* . I
* * I �; 22322322223333223*3333233332* 3

� i��i
I 32332222232232*223222222322 2

J � -

3W 12333332222222322222233322323 33 32 2 733

I __ I�!��iiiIIII� II II I
- * - -e-.e.fba -

�0 -� W i� -a- � -------------- 'a

��23�332u 3
I �*3 i�*�*��* V * rn� -

�2�33333 2

I �
2333��2�333

-�-�q. *-�R . 2I �-0�I � '�

��32333323JU�

a I uIIII�II�I��
-U I If
- 0 a��*----------



-- -- - -- - -- - -- - -3 2-3 S-- -- - -- - -- t *S-2--- - -- - -- - -- S-- 2-- * R 3U-- -- - -- - --2

* ~ xt i * - - -- -2U M U 3 3 S t2* S 2 S ~ 3 3~ 3

aZSZZC2 ~ S S 2~

S 2S 32 a2 4ae

.i 4

-- - - - - -



Z*

* - * ~----- a-a- e e e -----

-wow

0 x

i • .• i= • • I .. ............

E-4

1! X

!al

S... ...... ................ ...... ..... :....... ........ .......... s - ,, ,.... .........................



= ~22 2223 3236cse

"**A as=**Ji * -,-I

*nx Sawa

-J - A

C. -8 2 -2S e -a

a *

* 2333 222333 362222

mus 33332323

lit'A. -ý a33 28633

-.1ii ma=, X3 2~ i a a
X:23 A~ ita UazS--a-

i ~ ~ Z.: C6 . j -:

-2 X =*S . . . *

3 3333 343 33i2

al 34 . . dr=

-*use 2290 SUM-

3.~~ d 3

*~~~~ 123 36 32



II

1* 1- as -:

0- * --------- __
--- -t -

: an e 3g~

3 lý a a! a

it a1 a a! aI itaar k3 3aa oaa

. .... .i . .. .. . ............

I + . : --N

,4 I : , 3i

I1 - II . . . . . It t ttS

L • . . .i . . . J . • J . . . . . . . . . . . . . . . . . . .. . . . . . . . . _ . . . . . . . . . . . . . . .
3- 3 i 82"!llli3il!!!!!!!!SlI!3! t5ll!fl



' I
T ------ - r -- -

'iAL

Sz

* ~ z I

i i 3 Z

a a a

ma a

o 'Ii - . !' ' I il ! ! "-

El! - ' 3-I

; * -i -

i i i '33 3 3- -

p 3 ii .

..- 1 _3 . . .

Ii l i l m 3 3 3

* JJ~i - 31 3 3r 3 I *

! jill it z.

- t i .'l !- Ji ! W uulll t I ! I(IEu



d'aa

ra~~~~~ a avIp 1i gg

3RR

it zl qq mm



July 1990F.aviwion: Final

TEST RUN 16
6000F/6 HOURS

1311R2

ii i M -



r4

E-4

i i

• -IN "9.,.

I I

" l• U

\ b

"•• l
g,. F

II I I II .. . . . In S PI nSI III . . I f l . 9 J•. l lll l l I' III I I i- ii



M Ii

-j ii

am I :g .1. JJ--
4 4;- I. %,t

I'VE,

If II Idoocoo

ON men"yA



" -' . I I

P9 ~ II I 1 11 1



0.

0.U c

E.".
< ~

duCl~ o ~ G

~ - - m - - -N a - a a a a a a mamak

A- I

- - - a- -- .a -- - - -- - l -4 a

ofI

- - - - - - -- - - -



.2 Ail

Ag w

m r y m - - - - -a\~~ --. -

0e4

-~; mm -- - - -- - -F - - - -

A i f ,.
- -m - - - - - - - - - - a - --Am

eta II

AA

co.

_ 0-



* -zazxxazssxuassaaisxauaxa

- -- -- --- -- -- - - -

* ~~-4 a ~:s~s~sama2u s

5:5sas as0

a ~ U
-v D a x 2a xa a a 3ta sa axss2a asx a x

o :SssxsasuatiuaaaaaaaxuesI *

2i m - - -33 3 ~ 2 3 - a

-; 3U*2a3v5

A za
a ~ ~ ~ ~ ~ ~ ~ 2 a ns aasaauus as 8 us

.33.

aaaauaasssuaaa a

1 S a ossmau uss a

mil imhME --



-- -~ - -- - -- - - -_

. ... . . . . . . .

- - i " " "-3432"; "4; .i 4iAi1;3. ;. .SI, *d- 2- 3332 U 33" "-" "3..... .....

-- ------- -

• U

tl "- I - "

,I. ... ... .......... . 3 3. _ . -.



*,xX :2 9 =X22I t. a -- . .1 : A i i3 i i

I~mt

=*max ma=33

3i *i A mi i 3i i

an* A A A

-,a a3 33 =22*3

g == 1=2=2X=

"".11 =2=8 .Z

A 33 X XX 282

~~~~~ a3 Er.i alii
4 1= 3!c3 2 =Ros

ZJ3 ass-

. .................. A IJ



*

I - I -, .ttti . eilS n MA 39

4*an -to

ii!Ir

- J - -
S -i 9331a .- S -- -2

R M a-i-. - t i t t; In

a 3' tai3 3 , -3 3 o

R R. .S W! fa SS3 3l Eso

, ? t===• . a1t~2ll a!st It, N -IN!E! E I-

--' I • ~IE --- 3ll .- 3i. .I!l El - -

goes 3 a=-

1 .,:I EEEII•I •E

HHA'

;31 all IN

-- - -- - -- - --- - - - - - -- - - - - - --- - - - - - - --- - - - - - - - -

S. .. • .. . • .. . * 1. ... I l0. i.. . =...3 ... .. .. E . . 1 3.. . . . . . . . . . .- . - . . . . . . . .4 I ]J I,"llil!!!t!lltlllltll



t j

II

- -:
tn

z3 I j"a i 1

*Z

A.- I

2 1'

- ---

h'1 -1

1 +'3+' 1 +I I1



Iir

* 2-

I *a 3 a

Ijr

;Xa -"go:1a

U' jT 
a



u• 1990
Revision: MuWa

T=Z-• RUN 17

eOOwF48 HOURS

1311R2



9

,�' .<

- .. �ini*..iniin.inbinSinS

K J v� -�-I j �-�1 H. I �.

�EI* mqmminsm.

Ij � I - - gg - �

c�1

-I-I II
a. .�

. mu. urn - .� p -

a
.11 I

ii
- - - m�S mu. - - m - - sip - j

I.... mim - m�m in.. * miS -

I riv�
rj� - mImi'mi.1.jmt..i..1m mimi

fl

- .i�j. � -
- * mu. .�w I

* I� K A
EiW ma in.. mim m mim

ml. ml. - ,m U m �

ig�

w- _______________ I
V

111111U



'V

N 0

S..... 4i i ,,C

ul

Si

PI I I

SI A -I

.... -,-•! I•• 0 ] I 1

SI_ I I II•I I 1 Q : I I i1 -

,2 • ! - "Io I• t 1

S-£

v1t .

lIIi

= .- a, I

w "a AV W" la

AV ~ oJo~QI

z~
07 10 '1



r!r 12 --

I I Iz
-~~~~~ 4n - - - -

-A IqI4V

- - - .-- - - . - - - - - - -

eel Iz

- w 9. a a - a - - nfl ~ n-vas



I

'I .

Ann

"c" L 1 •, . 1 , 1 .

p - - _ . , a: ..... a -

I I I
I f

toi

"""' 1 •a .

.- i n, - -- - - - a -. _ - . . a . . . a. a , a !

o 1I I:

" " a "! 1 i! I - - - - -

*! ! I "

ta1
- " - '- - - - - - - a - - - - -

a • ! _• ,1a n a---- -ia'- a ,

aCal

"; ~i .,.i. Sl ..
-\a P 7 , a - a a ... a a a a ',aa,

-- aa P a!l! !a1 a " a 1 -

3• i -l " l _ 1 II/•I II_ I .ll _. .. . . .



~Co. a. > V

13*z

ý.Mm .. a" aOham

C.'

ma I a- -a I. -. I a a a, a -a

a- aT j. a a al aS a- a- I a *I

r Z I llO

ai- a -- 
e

a a ~ ~ -3 a Iaaa a a -

- "r aIV .- .a a a a a a - a - obao ;a z

z- -

a.lb am a..

01aa1aI-a. l a a.



A m :i -- l Ll li zi -- mi da at Zlil d zi3i 24aili i ai_

!$ = . i " . . . . . . . . . . . . ..... . . . . . . . . . .~23 333 22 333 223 23 2Svs2mftv33U3*an

t iRl iAl -i 223333S323 2 U 3i Asi3i x .6 1 U at31l . _3..33.... 3333.... .................. .....

.. - - -- - - - - - -a - a a a a ... .... . .. . .. . .a.. . . . . . . .. . .a... . . . . ..... e...... S.. S..

SwI O

033223U 3t 3 US333332333

233 ~~10
a



- -- - --- - -- -- -------- --t -- - - --

- = -, a a - a-a- - - - aa -- -s a --- --- --

2 x a 0 2 a ! 2 m a 2 s2 xst2a AftS za2 Sa W
4 Z i -; -..

.4 Z Zi Z

lit

,~if

.... .... ...



A

- - - -- . . . .-- "- ".•- --- - "

3 C,

d . i. . •. .,, . , . .,, .i . .. • .. . . . , ., .•i o .i . . .. .- .. . . .. i . " . .

i • "{ ' - -- -- -- ----- ---- ---.. . . . . . . . . . . .

4 * I-

0 x a

! - it
3.3.

•,* I,
o,.,..' •.

, I,, ... .. ... . .. . . . . . ... . . . . .. . . . . ... . . . . .

pill
'.ll; _ -1 ii j = =

•.5 ,, I.,,.s *' *

S. ..- . j - . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..,, ],~ ] S'•llSialtlll'll!'''



9 M." a-1 = X :

Ma* * * * :a-1

=*,s 4220 Saon

a;14

-I em I

*bls a a a

0 a .a1 a-!o£1 ~3*3 ~4u
ai h 0 a

*5 z

I.- xf 0 I

*~1 Is, 3 rn-3 33 3
eU..

'I - - - - ----
Ani CAME. 33



3 AL IV

J.1

A a

=Mum- ag

-ail

M IA ~
tN23~ *,gas

333

*~ Igas
- gas

A ..... t33I~353



1

y -- - -- -

' ~as is ai

i is 19 is If I Al if 1i f HI AI V!, la as-

a It

0 1I
misiaj X-3 391 as~ as 331

3 3335 3.333 33 as as a

3 V3 3E 13 Bass1as2
a 3- S-3 ! 0 3 5! 103ft I

3 Wa
ai a g e s S 3 3

.:------ -- -] -------- + ,• ,,_

9 1,, ++ I ("+"°2 U "
SI * 1Ji •I 3 . 1139 91m 11

i AAL ...... -i 1 ... '" +:_
-- -- -- --T-- -- -- -- -

" T I + 111111++++,++++++,,,,,



E44

Ji I -..

o i •" ! o
13

I I ' I

t ! t -
* I- I •_il!• ~ !! I II _ I3 I I I~ !!_ i II Ill I i•_

* ~ l l!I

,• I - W

iO lI_ *I •.

I ,..]I i .

I-,. I] V •. &
I i II ; I

I. , l -ii

1 J.i. I -. _ ,I.-,,hh II3 II .I _ h_ I!! !



°• .... ~~~~~....... ..... .. ... O • O l •

I' m !!M

i 1! 1 if

: :
Q . I =t z

z z w y 
.. 

S-

-- 3=5 • -a

i lI J * -

46 M
i • ,~ ii-=. -l"'

'S * 4 
a = as

i t*ii macai - - -

------ i • i------!I --- •"- i
! - i~ I I i.

-i1 1 iI; i -- i

I ii i: =li .. ... =I'-= =- -w '

Si ti. t !I "' a

it I 1iZ. i .I !- t -- • i--I
-• !iII!•' - " "J I_ . .jI•22- .. 3 -.,l i tJitJ_.al.



Juily 1990Raevwon -enlw

ILWT RUN I2a
500rF/S.HOUIRS

1311R2



(14 I III IIIII I I I II I I • .

- i.S.j. f-
':0 -S- ,ll,• , ,, -

• I ii -J

' I -

I,"

mmm mm mm m

&o



�z.

- �b.

____________ * 4 '4-.

I I* � - . -

- * . - p p - u I - I

� ZL4IP.I�{
III,

C ii II

E4��
'(4

I I I -.

�- '-

6 N\ � � H I 11 IIA�

H _

I II I 4L� ___

I Iii __ IJ *J A

I I � 'Ii �

�

-�



jam

__ ijl
E-0 HtT

44 3

WVVM

-0-t v
t -w 0 .-M

ft "s -ft

.01

_____ j



N I I 1F4
lose"

' '

OW".



E-

IT

*110

mo~ ft Ioa

moo

itItllI10



I

OMN t " M O ..
. 31I II I II I I II III

___ __ I I Ii
ii Ii Iii I

4 GMOG~ 0 AC

iI~i

004 %a

w= I N

Aft WN! AM! OW

-- -~jr.. SS 65

SI II



03 toM

90.

WAMM 0

I on

---- - - -

~~~~~~W -AW -OV -i~ N--- .-W"-- - - - - ~

- .. .. ..-. - I -1 i - -., - . .. - - .l - - - ,, - -... - - I -"" 1

N w

m CL

- . . . . . .. ....... . ... . . . .. - . .- . . -. -: . .. . ..... -... .. ......

m Io R cn m ."

]m



cco

3,, c , .i - *

II T a aa!

--' . .. ..... ' " -'
. -: ' , a a a .s...ab..... ajai.....ia ........ a

' '" - a , . . . . - "J • ,, , .- ,,4 r ,, a \' I ,-,, a, - ,-

I- - - - ... a.a.... a... . a - . -- a.a- -

S. ... a. - .- .- -! - 4 ., = .

I.- .

I-

Q ~ .V1\ W Lmm
aw

I A - It A at - I
CILt

w 
-



x CL g1C

•==~~ ~~ •<:Oii •NI =

vo I

z ::

i i i i i fi

-ow -m --No

*.. . ... . . .. ...... . . . ... . . - - _ - - -~l -l l -_ , -• - ,,,

' ipi m ,; g . m .,a

"- W. 9. 1 W W. . .. I

"=NN

- --



E-0

tit

* I.4

I I , -I - _-- -I I • - . I 1a a . ..

S•-a - . - - - -• -' - - - ... ..... - - .... - .

--i ! . .. - -1 , . , -, .- ,,I , . , .-. ,-.-t 
-I

F. 1 I " -I.,] I • , • 
.

-• - --!1... . . .• ,! , , . = - - - -i, - - - - - ' -

- - - --- - - - - - - a - - o - - - -

E414
- - - a a aa-i I .a 

-,- -aI-a ... - -. a i a

= : I • a. a a• a,, a : : a : :,

-- !- . .a a a, - a-a...
r3

* o

2'j

ai Q 

Va 

a a a •a 
aa 

a a.ai 
a a ,

- - a a a a a -a aa .aL

" " - -,a 
aa, a 

..- . . .. 
a- 

]a 
a,• a a... a .... •



a a

S! 
I T. 

...

" Im~

0 
mom mom a am no"aa"o

•m~~~ 

~ IV• 
Lii 

i u. .

N- I 

.

a- -

... ..... .... .. a 
,,

- - -, a l a 0 a a - - a a a a

6 - - - - -
-! 

,,- 
- a.... 

.
a a a• a... .. .. , a .j . -. . .... . .

-, -: - -- aa-----

........ .... 
N N a a • N N, a.. .. .. . Iii N I ' .....

-" • N N N la a ... .. N "N .. ... a a ..... .. . . N .. ..- -- NNaaaNaN* 
_ 

... -- .. . ... 
. .... .. .... 

... .

...

!,. 

..

- N N N N



II

-winuxuans*2 2s 222z2~22wftft2333S23322z22U22

... :a~szsaauu 3i 2E2i 33.3332233

=I== x a!~ ~ -- - -- - -a ------ 220.0

2822 sea as233333 us3

Iwo~

liii......ua no 22 335333332333

9: Is

jr~2 a= .. I

I* iI I .

----------



3i1 idZ1a' irýd3 iz

Li a2ds

S::2~u ~ o3S* Q;S322u23U4.i

*& 3

........ ....... ....... ....... ..... ........



*~=Sx =*USA222:22

- 2=22 S2 3*22 1t J:::

=228 z233

-sun 28=2 axZ3u
3=2 a a3

) •= 3= - - *3w= .

-2=2= =A=**

z- =-- -
,i - Z=== - = -. -

S2 =2222 ===22

-[jX .. . . . . . . . . . . . . . .r a. a a = 2 2 * s z

|•~~~ ~~ ... a r! 2: A*== •==.

3 22se 2X =323

Z-7 -mmax =X22~2 ==2

H3~3

2M=2

3d~ 4: 1ý ;-;4rrt==- U A a

T.- B

-=a== M a
I ioi 4i

-Nmxm =usezi jz*4 z 4 I



• i i• I ;I= ~ •

* 1 a al m a
11

=!aoaei JI is=

* . - £ " 3 i

* :-- ' i II

* -i 8i".. . . .. ....'d - - - -

* - • •aa *

l a lUE a M.

a ao S a 1 a

to a ag 2

2- ... 1 s*

I 3;g I S R8

w~E as Nogem =- a a e oa

a a*263, 3 5 l

Sa332 33 a A I! a eS



* , -,, = --. = - - a -=
.. ... ..------ ----- . . . . .. :

* • . . .- =

E-4~

! 1 - a 1"13

3r. a: I So I

:2 2 M 32

!ii a -, a , - ==

, 2 x 1
* : 1 |

:** 2 =3 a 2 32-
Am1 ---- - ----

o i- -

,. •: 3 1 3 1! I

E :t I~ iI - 3 2-3 -

O~i 0i

.L i . ... . -.. . . . . --.... .. . . .. . . .. . . .. . . . . . . . . . . . . .

. .. .. .. .. .. .. . ... . .. . .. . . -. -.. . . . .. . . . .. . . . .. , . .•. l



Ba *a *aail

Z -

I -. - _ Ivm x

I I -i-

4 -. : . -_-•

SI S
* U3t

23

*1a 7: iR -. 31

ii . i -i .

* 1 -l -l 1 _
-1,

1 i!



July 1990
R.-vison: Final

APPENDIX B

HOURLY AVERAGES FOR CEM SYSTEM DATA
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Appendix E provides hourly averages of lata collected by the coutinuous

anussions monitoring (CEM) system. The following information is provided:

0 Afterburner Outlet

Oxygen (02) concentration
Carbon Monoxide (CO) concentration
Nitrous Oxides (NO ) concentrationTotal HydrocarbonsiTHC) concentration

- Carbon Dioxide (C02) concentration

SFlash Chember Inlet

Total Hydrocarbons (THQ)

Flash Chamber Outlet

- Total Hydrocarbons (THC)

Two hydrocrrbon analyzers were used to monitor total hydrocarbons: one
analyzer continuously monitored emissions from the afterburner outlet; the
other analyzer intermittently mcnitored emissions from the flash chamber
inlet and outlet on a time sharing basis.

Several data gaps exist for various time periods in the CEM data presented in
this Appendix. These data gaps are a result of power failures (usually from
lightning events m the Hawthorne area) to the data logger system used to
continuously -.-cord- instrument readings. The data for these time periods
were, however, recorded on a strip chart recorder. A review of the strip chart
printout indicated that the data for these time perioda are consistent with
those presented herein.
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TEST *RUN 18
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The following inbormation is provided in Appendix F:

Chain of custody forms (Custody Travsfer Record/Lab Work
Request).

S £Data summaries from onsite analytical laboratory (WESTON
Analytics-Explosives).

• Datasiummaries from offsite analytical laboratories.

Test data are. presented for pre-test and post-test sampling even.ts. The onsite
.laboratory conducted analyses for explosive compounds. The offsite analytical
laboratory (WESTON Analytics Division, Lionville, PA) conducted the
following analyses:

* Duplicate samples for explosive compounds (to verify analytical
procedures of field laboratory).

& Samples collected fromh test items for smokeless powder.

* Samples collected from test items for ammonium picrate.

* Sample of gear oil from motor for explosives.

Analyticai data summaries from the onsite laboratory provide the following
information:

• Test Name (Pre-Test 2).
* Sample Matrix (wipe, rinsate, solid).
• Lab identification Number.
* Sample Description.
0 Dilution Factor.

• Sample Volume.
Units of Reported Contamination.

Reported Level of Contaminant.
Sample results for wipe samples are reported as total microgram (ug); rinsate
samples are reported as microgram per milliliter (ug/mL); solid samples are
reported as microgram per gram (ug/g). If the analysis indicated that the

* compound -was present below the method detection limit, the daeztion limit is
provided and is preceded with a less than siga (<).

The detection limits vary based on the sample type (wipe, rinsate or solid) and
the dilution factor. For TNT, the following detection limits generally apply:

• Wipe samples - 19.2 mg.

0 Rinsate samples - 0.96 mg/mL (concentrations corrected to 1,000 mL
sample).

"" Solid samples - 1.92 ug/g.

These detection limits are consistent with the limits outlin ed in the Test Plan
(Scction 5).

F-I
J1211R,2
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For the remaining analytes, however,. some of the datection limits varied, due
to high concentrations of TNT and required dilutions. The following example
is provided for tetryl:

0 The detection limit for tetryl in a rinsate sample was 2.5 ug/mL.

0 Due to high concentrations of TNT in the rinsate sample, the sample
is diluted by a factor of 1,000 to quantify the concentration of TNT.

* The detection limit of tetryl inadvertently increased to 2,500 ug/mL
(2.5 ug/mL x 1,000 mL).

The mass or concentration of some contaminants is reported as a "J Value"
(i.e., 3.36J). Thir indicates that the compound was determined to be present
but below the detection level. The mass of contaminant is estimated.

The offoite laboratory data summaries include:

• Inorganic narrative (explosives narrative presented, where
applicable).

"• Glossary of terms.

• Inorganics data summary report.

"* Inorganics quality assurance/quality control (QA/QC) report.

The inorganic narrative is generally a summary of the quality control results
and a description of any problems encountered during the analysis of the
samples. The glossary of terms defines the data qualifiers used in the report,
abbreviations, and a laboratory chronology and holdtime report.

The irorganics data summary presents the actual result, of tbe analysis. In
addition, the lab sample number, site ID, analyte tested, result in appropriate
units, and the reporting limit are provided.

The inorganice QA/QC report includes the avitYysis of a method blank,
inorganics accuracy report, and an inorgamcs duplicate spike report.

1- 2
1311112
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P ROY 7. WESTON, fliC.
Lionville Laboratory

CLIENT: USAT!MAMAHWAAP .
SAHPLZS ZCEIZV!D: 7-16,19,27, 8-1,5,10,16,20,22,29, 9-2,11,20
RFW #: 8907L058,059,154 8908L203,258,315,398,462,524,534,595

8909L595,679,804
W.0. *: 2281-08-02

INORGANIC .•XRRTIV"•...

The following is a summary of the quality control results and a
description of any problems encountered during the analysis of
this batch of samples;

1. All sample holding times as required by 40WFR136 were met
f or water samples. Note: Holdirig times for soil samples
have not been promulgated by the USEPA.

2. All preparation blanks were analyzed below the required
detection limit.

3. All calibration verification checks were Wichin the
required control limits of 90-100%. Calibration
verification is performed using independent standards.

4. All laboratory control standards (blank spikes) were
within the control limits of 80-120%.

5. The methodology used to analyzed these samples for
nitrocellulose and nitroglycerine is not speific enough to
resolve these compounds as seperate analytes. The data have
been averAged together and reported as nitrated esters.

d~~~~ck~ll R.TscalP.D

oratory Manager
li~hville Analytical Laboratory



ROY F. WESTON, I1TC.

G=oSS ZY OF T"MS - =NCRG;SIC . EoVTS

U- Indicates that the parareter was not ,.'etecta3d at or
abkove the reported limit. The associated numerical
value is the sample detection limei.

- Indicates that the original sample result is greater
than 4x the spike amount added. The USEPA-CLP has
determined that spike results on samples where this
occurs may be unreliable and, therefore, the control
limits are not applicable.

M3 - Method or preparation blank.
MS - Matrix Spike.
XSD - Matrix Spike Duplicate.
REP - Sample Replicate.
LC - Indicates a method LCS or B'ank Spike.
NC - Not calculable, result below the detection limit.

:A3ORTORY CamNOLCGY A=D HOLZ=flM -REPORT

The test code listed indicates the specific analysis or
preperation procedure employed. The codes may be
interpreted as follows:

M)UNW - Metal3 prep test for AA digestion, water matrix.
MAAS - Metals prep teYt for AA digestion, soil matrix.
MICl - Metals pa.ep tast for ICP di-eation, water matrix.
MICZ - Metals prep tast for ICW digestion, soil matrix.

M**'O- This type of codz indicates a total metal analysis
(eq. MAGTO indicates an analysis for total silver).

M**SO- This type o, cocd indicates a soluble metal analy:zis.
(eg. &LNGSO indicates an analysis for soluble silver).

X**EP- This type of code indicates an ZPTOZCI=T metals
analysia (eq. MAGEP indicates an analysis for eptoK
silver).

"'* ao- This type -f crode indicates a ncn-metallir total
inalysis. There is also a complimentary soluble
analysis for each of these codes (egq. I1TO
indicates an analysis for total cyanide).

A 3utfix of -R or -S followinq these codes indicates a
raplicate or spike analysis respectivel4 .



ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPORT 02/20/90

CLIENT: USATHAMA-HAWTHORNE WESTON BATCH #: 8908L20.
WORK ORDER: 2281-08-02-0000

REPGRTII
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT

*w............3~ uuinm a ummm ==mama somannouu-001 POST TS-FLSH CHMB WA N!TRATED ESTERS 5.0 u UG 5

-002 POS. T2-SHIP MINE NITRATED ESTERS 5.0 u UG .5

-003 PRE TS-SHIP MINE NITRATED ESTERS 5.0 u UG 5 x

-005 PRE TS-BLANK WIPE NITRATED LTERS 5.0 u UG 5.
40

q

'6



ROY F. WESTON INC.

INORGANICS METHOD BLANK DATA SUIWARY PAGE 02/20/90

CLIENT: USATHAMA-HAWTHORNE WESTON EATCH #: 8908L203
WORK ORDER: 2281-08-02-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
woosmmn munum.. namonam m... *== i•im *ni m
BLANKIO 89LNCO08-MBI NITRATED ESTERS 2.5 u MG/L 2.5

"BLANK20 89LNCO08-MB2 NITRATED ESTERS 2.5 u MG/L 2.5
4

a



ROY F~WESTON !NC.

INORGANICS ACCURACY REPORT 02/20/90

CL IENT: USATHAIIA-HAWTHORNE WESTON eATCH I:890802
WORK ORDER: 2281-08-02-0000

SPIKED INITIAL SPIKED
SAMLE SITE ID AHALYTE SAMPLE RE'UT AON %RE(

BLANKIO 89LNC008-MBI NITRATED ESTERS 1082.5 u 10.0 101
BLANK20 89LNC008-MG2 NITRATED ESTERS 49.6 2.5 u 50.0 9s

NITRATED ESTERS 49.5 2.5 u 50.0 9S"



ROY F. WESTON INC.

INORGANICS DUPLICATE SPIKE REPORT 02/20/90

CLIENT: USATHAMA-HAWTHORNE WESTON BATCH #: 8908L203
WORK ORDER: 2281-08-02-0000

SPIKE#! SPIKE#2
SAMPLE SITE ID ANALYTE %RECOV %RECOV %DIFF
=ian== mmianiuauuuumwiiinn naumnau
BLANK20 89LNCO08-MB2 NITRATED ESTERS 99.3 99.0 0.20

4

U,

:,,



July 1990
1 • e.nisiO4 Final

TEST RUN 3
500F/36 HOURS
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ROY F. WESTON,ý INC.
Lionville La~o.atory

CLIENT: USATHAMA HAwTEIORNE SAMPLES RECEIVED: 07-19-89
RFW #: 8907L058
W.O.#: 2281-08-07

EXPLOSIVE NARRATIVE

Samples have been prepared an's analyzed according to USATH2%MA
Method LW02, Explosives in Soil, modified for the analysis of
wipe samples.

The following QA/QC control samples have been analyzed
concurrently with each extraction batch. Abbreviations noted
below have been used i. the data summary.

4

Abbreyiation

BLK X Reagent blank analyzed to provide an indication of
lab contamination and its' effect on reported
analytical data.

Samples (soil or water) are spiked with target compounds to
provide precision and accuracy data.

SS - Designates sample spiked with target compound.

SSD u Designates sample spiked with target compound.

D - Indicates duplicate analysis of a sample.
NS - Not spiked.
DL - Diluted below calibration range.
G - Indica.tes elevated detection limit due to sample

interference.
NRf Not reported.

NOTE: Spikes have been reported as result (% recovery).
NOTE: Method holding time of seven days way exceeded for

sample prep-ration. This holding time is
applicable to soil samples. Although this holding
time is exceeded, lab experience with the long
term stability of explosives compounds provides an
indication that the data obtained is quite likely
to be representative of initial explosive
concentrations.

I



Data Oualifiers

< M Less than
> - Greater than

gAnalysis Summaor:

Samples Collected: 07-14-89
* Samples Prepared: 07-25-89

Samples Analyzed: 08-10-89

ld

Approved By: ý-. .. / d ./
George Perry

L- HPLC Unit Leader
Lionville Analytical Laboratory
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ROY 7. WESTON, 1NC.m Lionville Laboratory

CLIZNT: USATH.LAMAHWAAP
3;MPLES RZCEIVEn., 7-16,19,27, 8-1i,5,101 6,20,22,2, 9-2,11,20
FW : 8907L058,059,154 8908L203,258,315,398,4S2,524,5Z4,595

8909L595,679,804
W.O. #: 2281-08-02

fNORGMIC N?&RRKTIVR

The following is a summary of the quality control results and a
description of any problems encountared during the analysis of
this batch of samples:

1. All sample holding times as required by 40CFR136 were met
for water samples. Note: Holding times for soil samples
have not been promulgated by the USEPA.

2. All preparation blanks were analyzed below the required
detection limit.

3. All calibration verification checks were within the
raquired control limits of 90-100%. Calibration
verification is performed using independent standards.

4. All laboratory control standards (blank spikes) were
within tha control limits of 80-120%.

5. The methodology used to aralyzed these samples for
nitrocellulose and nitroqlycerine is not 3peific enough to
resolve these compounds as seperate analytes. The data nave
been averaged together and reported as nitrated esters.

SS

yk R. Tuschall, Ph.D.aotr\aoratory Manager
ikville Analytical Laboratory



.CY F. WESTON, INC.

G•LSEARY OF TZAMS - -NORGAnIC REPORTS

DATA QUALIFTrS

U - indicates that the parameter was not detected at or
above the reported limit. The associated numerical
value is the sample detection limit.

S- Indicates that the original sample result is greater
than 4x the spike amount added. The USEPA-CLP )is
determined that spike results on samples where this
orcurs may be unreliable and, therefore, the control
limits are not appliczble.

MB Method or preparation biank.
MS - Matrix Spike.
MSD Matrix Spike Duplicats.
REP Sample Replicate.
LC - Indicates a method WCS or Blank Spik*.
NC Not calculable, result below the letection liwit.

LOABQRA7Y CHR, ooLGY ANDQ = HT11I Br=

The te.t code listed indicates the specific analysis or
prepartý<,on pLrocedure employed. The odes say be
interpr..ced as 9zflows:

MAAW - Metals prep test for AA digestl,.i, water matrti.
MA - Metals prep test for AA digestion, soil matrix.
HICW Metals prep test for ICP digestion, water matrix.
MICS Metals prep test for 1CP digestion, soil matrix.

1&**TO-. This type of code indicates a total metal analysis
(eq. MAGTO indicates an analysis for total silver).

M**SOm This type of cede indicates a soluble metal analysis.
(eq. MAGSO Indicates an analysis for soluble silver).

M**EP- This type of code indicates an ?PTOXXCITY metals
analysis (eq. KMGEP indicates an ana.ysi• for epta.
silver).

I**TO- This type of code indicates a non-metallic tatal
analysis. There is also a conpliauntary solubil
analysis for each of these codes (eq. ICNTO
indicates an analysis for total cyanide).

A suffix at -R or -8 following these codes indicates a
replicate or spike analysis respectively.

,Room



ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPORT 02,1120/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8907L058
WO0RK ORDER: 2281-08-02-000

REPORT 1'W
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
usommas SfllSSwlcasn sfnamsfllfflinu ====Mumma=l*fllf

-001 T3 SM PREWIPE #2 NITR!TEO ESTERS 10.0 u UG 10.0



ROY F. WESTON INC.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8907L0E
WORK ORDER: 2281-08-02-0000

REPORTI
SAMPLE SITE ID ANALYTE REZULT UNITS LIMIT
!SBLNO 89LNCOO6-MBI NITRATED ESTERS 5 0Um an== MG/= ==
BLANK10 89LNCO06-MBI NITRATED ESTERS 5.0 u MG/L 5

BLANK20 89LNC006-MB2 NITRATED ESTERS 5.0 u MG/L 5

11



ROY F. WESTON INC.

INORGANICS ACCURACY REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8907L058
WORK ORDER: 2291-08-02-0000

SPIKED INITIAL SPIKED
SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %RECOV
*szm .. sm w .mm .sm-mla wmmaV Sm.=. nan.

BLANKIO 89LNCO06-MB1 NITRATED ESTERS 9.0 5.0 u 10.0 90.0
9LANK20 89LNCO06-MB2 NITRATED ESTERS 46.7 5.0 u 50.0 93.3

SNITRATED ESTERS 48.9 5.0 u 50.0 97.7

4?

ji

I

4i

,V



ROY F. WESTON INC.

INORGANICS DUPLICATE SPIKE REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8907LO0
WORK ORDER: 2281-08-02-0000

SPIKE#1 SPTKE#2
SAMPLE SITE ID ANALYTE %RECOV %RECOV %DIFF
BLANK20 89LN0OO6-r4B2 NITRATED ESTERS 93.3 97.7 4.6

h

4

U

I



ROY F. WESTON INC.

INORGANICS DATA SLW'MARY REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 3907L059
WORK ORDER: 2281-08-02-0000

REPORTING
SAMPLE SITE ID ANALYTE RE •ULT UNITS LIMIT
===ma am minuuuuin moennmauinuw i umwfilu nmone= muminiu Uw
-001 T3 CiAMP WELL PW SP NITRATED ESTERS 10.0 u UG 10.0

4

6

U

rr

13



ROY F. WESTON INC.

1NORGANICS METHOD BLANK DATA SUMMARY PAGE 02/20/90

CLIENT: USATHAMA-AP WESTON BATCH #: 8907L05S
WORK ORDER: 2281-08-02-0000

REPORTIN
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT

~~uu imuanm m~u~u ~uamiwininunum * mum ==now new=====

BLANKIO 89LNCO06-MBI NITRATED ESTERS 5.0 u MG/L 5.

BLANK20 B9LNCO06-MB2 NITRATED ESTERS 5.0 u MG/L 5. 0

v S



ROY F. WESTON INC.

INORGANICS ACCURACY REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8907L059
WORK ORDER: 2281-08-02-0000

SPIKED INITIAL SPIKED
SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %RLCOV
= mmmss .nns~m s ufsm umlU*Salin* solilil =i==no swumals

BLANKIO 89LNCO06-MBI NITRATED ESTERS 9.0 .5.0 u 10.0 90.0
BLANK20 89LNCO06-MB2 NITRATED ESTERS 46.7 5.0 u 50.0 93.3

NITRATED ESTERS 48.9 5.0 u 50.0 97.7

I

S

.5~

4,

4

SS' " - .. -• -• .. •



ROY F. WESTON INC.

INORGANICS OUPLICATE SPIKE REPORT 02/20/go

CLIENT: USATHAt4A-HWAAP WESTON BATCH #: 89O7LO!
WORK ORDER: 2281-08-02-0000 PKlSIE#
SAMPLE SITE ID ANALYTE %RE'COV 5%R[COV %DIFF

BLANK20 89LNCOO6-MB2 NITRATED ESTERS 93.3 97.7. 4.6

Jim 1 Is oll
U09,



ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8907L154
WORK ORDER: 2281-08-02-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
imomium muumumamm immanuWma uinuBa•oninin Iin 8 M Uuisum oimimmums~

-001 T3SMW2 NITRATED ESTERS 5.0 u UG 5.0

t

U

a



ROY F. WESTON INC.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCHI~ 8907L15,
WORK ORDER: 2281-08-02-0000

REPORTIl
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT

ainainiu uiiniinunu~uUUU uuUUU~ninU~=am=====UU ===anm=n ==mamma

BLANK10 89LNC008-MBI NITRATED ESTERS 2.5 u MG/L 2.

BLANK20 89LNC008-MB2 NITRATED ESTERS 2.5 u MG/I .

K4



ROY F. WESTON INC.

INORGANICS ACCURACY REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8907L154
WORK ORDER: 2231-08-02-0000

SPIKED INITIAL SPIKED
SAMPLE SITE 10 ANALYTE SAMPLE RESULT AMOUNT %RECOV
Alnininu *=iwomsimmeinuii lmn UUiUUUlaUO u min n innmamu usomuai sm"ame

3LANK10 89LNCO08-MB1 NITRATED ESTERS 10.8 2.5 u 10.0 108
BLANK20 89LNCOO8-MB2 NITRATED ESTERS 49.6 2.5 u 50.0 99.3

NITRATED ESTERS 49.5 2.5 u 50.0 99.0

i

//



t'OY F. WESTON :NC.
INORGANICS "UPLICATE elIKE REPORT 02/20/9o

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 890711!
WORK ORDER: 2281-08-J2-0000O

SPIKE#1 SPIKE#2
SAMPLE SITE ID ANALYTE %.REC0V %RECOV %DIFF
=Muumuua3n umu- u in * u n Uunommo =iMason .nomuu

BLANK20 89LNC008-MB2 NITRATED ESTERS 99.3 99.0 0.20

4P
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SIROY F. WESTON, INC.
Lionville Laboratory

CLIEUM: USATHAMA HAWTHORNE SAMPLES RECEIVED: 08-01-89
RFW #: 8908L203, OIL
W.O.#: 2281-08-07

EXPLOSIVE NARRATIVE

Samples have been prepared and analyzed according to USATHAMA
Method LWO2, Explosi-,es in Soil, modified for the analysis of oil
samples.

The following QA/QC control samples have been analyzed
concurrently with each extraction batch. Abbreviations noted

* below have been used in the data summary.

BLK - Reagent blank analyzed to provide an indication of
lab contamination and its' effect on reported
analytical data.

Samples (soil or water) are spiked with target compounds trý
provide precis4 .on and accuracy data.

MS - Designates sample spiked with target compound.

MSD - Designates sample spiked with target compound in
duplicate.

D , Indicates duplicate analysis of a sample.
NS - Not spiked.
DL - Diluted below calibration range.
G - Indicates elevated detection limit due to sample

interference.
NR - Not reported.

N NOTE: Spikes have been reported as result (% recovery).

Data Oualifliers

< - Less than
> Greater than

Analysis Summary:

Samples Colle •jd: 07-28-89
Samples Pre;-.sd: 08-04-89
Samples Analyzed: 08-10-89

Appr. *ed BY: I' 4 !W&4 1
Perryk'HPLC Unit Leador

Lionville Analytical Laboratory

'I/
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ROY F. WESTON, INC.
Lionville Laboratory

CLIE1nt: USATHAMAHWAAP
SAMPLES RECZIVED: 7-16,19,27, 8-1,5,10,16,20,22,29, 9-2,11,20
Rh #: 8907L058,059,154 8908L203,258,315,398,462,524,534,595

8909L595,679,804
W.0- *: 2281-08-02

IMIRGANIC InMTMI

The following is a summary of the quality control results and a
description of any problems encountered during the analysis of
this batch of samples:

S1. All sample holding times as required by 40CFR136 were met
for water samples. Note: Holding times for soil samples
have not been promulgated by the USEPA.

2. All preparation blanks were analyzed below the required
detection limit.

3. All calibration verification checks were within the
required control limits of 90-100%. Calibration
verification is performed using independent standards.

4. All laboratory control standards (blank spikes) were
within the control limits of 80-120%.

5. The methodology used to analyzed these samples for
nitrocellulose and nitroglycerine is not speific enough to
resolve these compounds as seperate analytes. The data have
been averaged together and reported as nitrated esters.

l!vrille Andlytical Laboratory

_W



ROY F. WESTON, INC.

GLOSSARY OF T!3M - INORGAN=C REPORTS

DATA OUALQITERS

U - Indicates that the parameter was not detected at or
above the reported limitA The associated numerical
value is the sample detection limit.

* - Indicates that the original sample result is greater
thar, 4x the spike amount added. The USEPA-CLP has
determined that spike results on samples where this
occurs way be unreliable and, therefore, the control
limits are not applicablo.

ABBREVIATIONS

MB - Method or preparation biank.
MS - Matrix Spike.
MSD - Matrix Spike Duplicate.
REP - Sample Replicate.
LC - Indicates a method LCS or Blank Spike.
NC - Not calculable, result below the detection limit.

LABORATORY C2RONOLOGY AND ROLT.LTh J

The test code listed indicates the specific analysis or
preparation procedure employed. The codes may be
interpreted as follows:

MAAW - Metals prep test for A& digestion, water matrix.
MAAS - Metals prep test for AA diqastion, soil matrix.
MICW - Metal. prep test for ICF digestion, water matrix.
MICS - Metals prep test for ICP digestion, soil matrix.

M**TOS- This type of code indicates a total metal analysis
(eq. NMGTO indicates an analysis for total silver).

M**SO- This type of code indicates a soluble metal analysis. -
(eq. MAGSO indicates an analysis for soluble silver).

M**EP- This type of code indicates an EPTOXICITY metals
analysis (eq. MACEP indicates an analysis for eptox
silver).

I**TO- This type of code indicates a non-metallic total
analysis. There is also a compliventary soluble
analysis for each of these codes (eq. ICNTO
indicates an analysis for total cyanide).

A sauffix of -R or -s following thes codes indicates a
replicate or spike analysis respectively.



ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPORT 02/20/90

CLIENT: USATHAMA-HAWTHORNE WESTON BATCH #: 8908L203
WORK ORDER: 2281-08-02-0000

REPORTING
SAMPLE SITE ID ANALYTE RESUL( UNITS LIMIT

-001 POST TS-FLSH CHMB WA NITRATED ESTERS 5.0 u UG 5.0

-002 POST T2-SHIP MINE NITRATED ESTERS 5.0 a UG 5.0

-003 PRE TS-SHIP MINE NITRATED ESTERS 5,O u UG 5.0

-005 PRE T5-BLANK WIPE NITRATED ESTERS 5.0 u UG 5.0

4



ROY F. WESTON INC.

INORGANICS METHOD BLANK DATA SIMARY PAGE 02/20/90

CLIENT: USATHAMA-HAWTHORNE WESTON BATCH #: 8908L2,):
WORK ORDER: 2281-08-02-O000

REPORTII
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
BiNK1mm 8iNC08-muaiNInTRATE u-- u ESTRmS minrninnu unnn 2.5 u in3,. U. 2UU

BLANK2O 89LNCO08-MBI NITRATED ESTERS 2.5 u MG/L 2

rS

BLANK20 89LNC008-MB2 NITRAJED ESTERS 2.5 u MG/L 2.



ROY F. WESTON INC.

INORGANICS ACCURACY REPORT 02/20/90

CLIENT: USATHAMIA-HAWTHORNE' WESTON BATCH #: 8908L20,
WORK ORDER: 2281-08-02-0000SPKD ITAL PKE
SAMPLE SITE 1D ANALYTE SAMPLE RESULT AMOUNT %RECI

BLN~O 89NC0-M1NITRATED ESTERS 10.8 2.5 u 10.0 108
BLANK20 89LNCO08MB NITRATED ESTERS 49.62. u 500 9

NITRATED ESTERS 49.5 2.5 u 50.0 99.

wo oo0O



ROY F. WESTON INC.

IMCRGANICS DUPLICATE SPIKE REPORT 02/20/qO

CLIENT: USA'HAMA-HAWTHORNE WESTON BATCH F: L908L2
WORK ORDER: 2281-08-02-OOUO

SPIKM.1l SPIKE#2
SAMPLE SITE ID ANALYTE %RECOV 4,.RECOV %DIFF

m- .umiuu.inmmmmmimnmu mmm m m u muamma.uu9.3i9m 0.20 m ~ uBLANK20 89LNC008-MB2 NITRATED ESTERS 99.3 99.0 0. 20

i-"i!

'L' ?I



ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPORT 02/20/90

CLIENT: USATHAMA / HWAAP WESTON BATCH 4: 8908L258
WORK ORDER: 2281-08-02-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS LAMIT
mmunmnn ====ue umm==emast ma mnUmm ninm m UmmmU nmn mumama mmamninad
-001 T5 FLASH CHMB WALL NITRATED ESIERS 5.0 u VG 5.0

-,002 TS SMW2 POST TEST NITRATED ESTERS 5.5 UG 5.0

* -003 T-8 SMW2 POST TEST NITRATED ESTERS 13.0 UG 5.0

-004 T-8 WIPE BLANK PRE- NITRATED ESTERS 5.3 UG 5.0

I. . ' ' " ' ..... .I I I l l l . . i LJ l L F



ROY F. WESTON INC.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 02/2C/90

CLIENT: USATHAMA / HWAAP -WESTON BATCH #: 8908L2!
WORK ORDER: 2281-08-02-0000

REPORT]
SAMPLE SITE ID ANALYTE 'EZULT UNITS LIMIT
;Mr.m *s*S*m;;7m*mmommm ;,lTR*m..m • *fsnmoA
BLANK20 89LNCOIO-MB2 NITRATED ESTERS 2.5 u MG/L 2

BLANK20 89LNCO1O-MB2 NITRATED ESTERS 2.5 u MG/L 2

4

4,4

•-'i j



ROY F. WESTON INC.

INORGANICS ACURACY REPORT 02/20/90

CLIENT: USATHAMA / HWAAP WESTON BATCH #: 8908L258
WORK ORDER: 2281-08-02-0000

SPIKED INITIAL SPIKED
SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %RECOV

nnow nmiwuuii u Uomiuninum muuummmu Uninow ==Wwa a.nmui

BLANKlO 89LNCO1O-MBI NITRATED ESTERS 9.9 2.5 u 10.0 98.8
BLANK20 89LNCO1O-MB2 NITRATED ESTERS 52.9 2.5 u 50.0 106

V NITRATED ESTERS 51.8 2.5 u 50.0 104

4

S! ' I I I I I l I III______l______________ll lllll___



ROY F. WESTON INC.

INORGANICS DUPLICATE SPIKE REPORT 02/20/90

CLIENT: USATHAMA / HWAAP WESTON BATCH #: 8008L2
WORK ORDER: 2281-08-02-0000

SPIKE#1 SPIKE#2
SAMPLE SITE ID ANALYTE vREC0V %RECOV %DIFF

BLANK20 89LNCO7O-MB2 NITRATED ESTERS 106 104 2.2IT
'I U

4

U

I8

ii4
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ICY? . UWRSON, INC.
Lionville Laboratory

CLIENT: USATHAMAHWAAP
SAHP•ZS RECZIVRD: 7-16,19,27, 8-1,5,10,16,20,22,29, 9..2,11,20
R.YW : 3907L058,059,154 8908L203 1 258,315,398,462,524,534,595

8909L595,679,804
W.O. *' 2281-08-02

INORGMiNIC NARRATIVM

The following is a summary of the quality control results and a
4 desc:iption of any problems encountered during the analysis of

this batch of samples:

* 1. All sample holding times as required by 40CFR136 were met
for water samples. Note: Holding times for soil samples
have not been promulgated by the USEPA.

2. All preparation blanks were analyzed below the required
detection limit.

3. All calibration verification checks were within the
required control limits of 90-100%. Calibration
verification is performed using independent standards.

4. All laboratory control standards (blank spikes) were
within the control limits of 80-120%.

5. The methodology used to analyzed these samples for
nitrocellulose and nitroglycerine is not speific enough to
resolve these compounds as seperate analytes. The data have
been averag3d together and reported as nitrated esters.

&

vilk R. Tuschall, Ph.D.aoto
T aoratory Manager
1ývillo Analytical Laboratory



IOY F. WESTON, INC.

GLwSSARY OF T"I - INORGMIC ePORTS

DATA OUA IFTTEVS

- Indicates that the parameter was not detected at or
above the reported limit. The associated numerical
value is the sample detection limit.

* - Indicates that the original sample result is greater
than 4x the spike amount added. The USEPA-CLP has
determined that spike results on samples where this
occurs m•f be unreliable and, therafore, the control
limits are not applicable.

ABDREVIATIONS

MB - Method or preparation blank.
MS - Matrix Spike.
MSD - Matrix Spike Duplicate.
REP - Sample Replicate.
LC - Indicates a method =B or Blank Spike.
N.C - Not calculable, result below the detection limit.

LABORATORY 'rRONOLOGY AND HOLM= R

,.he test code listed indicates the specific analysis or
preparation procedure employed. The codes may be
interpreted as follow:

MAAW - Metals prep test for A& digestion, water matrix.
:iAUS - Metals prep test for AA digestion, soil matrix.
MICW Metals prop test for IC= diqostion, water matrix.
MICS - Metals prep test :or ICP digeston, soil matrix.

4.*.TO- This type of code indicates a total metal analysis
(eq. XMGTO indicates an analysis for total silver).

M**SO- This type of code indicates a soluble aetal analysis. '

(,qe. MAGSO indicates an analysis for soluble silver).

M**EP- This type of codm indicates an EPTOXICITY metals
analysis (eq. RAGEP indicates an analysis for eptox
silver).

!**TO- This type of code indicates a non-metallic total
analysis. There is also a complimentary soluble
analysis for each of these codes (eq. IC=TO
indicates an analysis for total cyanide).

A swffix of -R or -S following these codes indicates a
replicate or spike analysis respectively.



ROY F. WESTON INC.

INORGANICS DATA SUW4ARY REPORT 02/20/90

CLIENT: USATHAMA / HWAAP WESTON BATCH #: 3908L258
WORK ORDER: 2281-08-02-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
glmulm llinUlulmumli lluuuuun wmulrnllumm Imnlwmm=m =M==

-001 T5 FLASH CHMB WALL NITRATED ESTERS 5.0 u UG 5.0

-002 T5 SMW2 POST TEST NITRATED ESTERS 5.6 UG 5.0

-003 T-8 SMW21POS TEST NITRATED ESTERS 13.0 UG 5.0

, -004 T-8 WIPE BLANK PRE- NITRATED ESTERS 5.8 UG 5.0

I
b .



ROY F. WESTON INC.

INORGANICS METHOD BLANK DATA SUMMAfRY PAGE 02/20/90

CLIENT: USATHAMA / HWAAP WESTON BATCH #: 89WIL25;
WORK ORDER: 2281-08-02-0000

REPORTIl
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
;Mnuum mumnMmmmen uuneeoa 7007'7 •Ouumo 0i00Ug unn2a
BLANK2O 89LNCOIO-MBI NITRATED ESTERS 2.5 u MG/L 2

BLANK20 89LNCOIO-MB2 NITRATED ESTERS 2.5 u MG/I 2

4

t

L5



ROY F. WESTON INC.
INORGANICS ACCURACY REPORT J2120/9gO

CLIENT: USATHAMA / HWAAP WE3TON BATCH #: 6908L258
4ORK ORDER: 2281-03-02-0000

SPIKED iNITIAL SPIKED
SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %RECOV
m ...i.s nmi min mimiU mnu em mame = m==no u man====

BLANKIO 89LNCO10-MBl NITRATED ESTERS 9.9 2.5 u 10.0 98.8
SBLANK20 89LNCO1O-MB2 NITRATED ESTERS 52.9 2.5 u 50.0 106

NITRATED ESTERS 51.8 2.5 u 50.0 104

4



ROY F. WESTON INC.

INORGANICS DUPLICATE IPIKE REPORT 02/20/g0

CLIENT: USATHAMA / HWAAP WESTON BATCH #: 8908L2
WORK ORDER: 2281-08-02-0000 SPIKE#I SPIKE#2

SAMPLE SITE ID ANALYTE ,RECOV %RECOV %DIFF
BLANK2O 89LNCO1O-M82 I•ITRATED ESTERS 106 104 2.2

4

.s

M

4

!I



ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPORT C2/20/190

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L315
WORK ORDER: 2281-08-02-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT

snunan urn um •iurnmimmrninu naminmumminmmuurm Wiiu~ri uNm nmamumaBnu

-001 T-8-SM-W2 POST TEST NITRATED ESTERS 5.3 LIG 5.0

-b02 1-8-CHAMBER WAL!.-W2 NITRATED ESTERS 7.5 U6 5.0

-003 T8-WIPE BLANK W2 POS NITRATED ESTERS 5.0 u UG 5.0

-004 T13-SM-W-2 PRE TEST NITRATED ESTERS 12.5 UG 5.0

S-005 T13-WIPE BLANK W2 ET NITRATED ESTERS 5.0 u UG 5.0



ROY F. WESTON INC.

INORGANICS METHOD BLANIK DATA SUMMARY PAGE 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908131
WORK ORDER: 2281-08-02-0000

REPORTI1
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT

BLANKlO 89LNCOO-MB1 NITRATED ESTERS 2.5 u MG/L 2
LBLANK2O 89LNCO1O-M82 NITRATED ESTERS 2.5 u M4G/L 2

S.

I



ROY F. WESTON IinC.

INCRGANICS ACCURACY REPORT 02/20/90

CLI ENT: USATHA?1A-LWAAP WESTON BATCH #: E9O80315
WORK ORDER: 2281-08-02-0000

SP'KED ::JITIAL SPIKED
SAMPLE SITE ID ANALYTE SA~MPLE RESULT MHOUNT -VE--,
==ua==*=nmumi~n.~ unmmuwinim~m summuuwm im6 .noato omn waimmas

3LANK10 89LNCO10-M~g1 NITRATFD ESfERS 9.9 2.s u 10.0 "
* BLAMK2O 89LHCO1O-ME2 N!TRATED ESTEPS 52.9 2.5 u 0o. 3 1;-,

NITRATED ESTERS 51.8 2.5 u 50.U 104



ROY F. WESTON INC.

INORGA31CS DUPLICATE SPIKE REPORT 02/20/9C

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L3
WORK ORDER: 2281-08-02-0000

SPIKE~l SPIKE42
SAMPLE SITE ID ANALYTE %,wRECOV %-RECOY 7.OIFF

t ===Omain *amuumuininbmm uamiomaumnfmnnie Sam===WU Uu

BLANK20 89LNCO1O-MB2 NITRATED ESTERS 106 104 2.2

1:
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.4OY F. WESTON, INC.

GLOSSARY OF TMW - INORGANIC REPWRTS
SDATA OUAhLIP!•

U - Indicates that the parameter was not detected at or
above the reported limit. The associated numerical
value is the sample detection limit.

* - Indicates that the original sample result is grsaner
than 4x the spike amount added. The USEPA-CLP has
determined that spike reoults on samplas where this
occurs may be unreliable and, therefore, the control
limits are not applicable.

• ABB=AT ONS

MB - Method or preparation blank.
MS - Matrix Spike.
!MSD - Matrix Spike Duplicate.
REP Sample Replicate.
LC - Indicates a method LCS or Blank Spike.
NC Not calculable; result below the detection limit.

LABORATORY, &COWtAG HQZ O fJtM

The test code listed indicates the specific analysis or
preparation procedure employed. The codes may be
interpreted as follows:

MAAW - Metals prep test for AA diestion,. water matrix.
MAAS - Metals prep test for AA diqesation, soil matrix.
MICW - Metals prep test for IC? digestion, water matrix.
MICS - Metals prep test Car ICP digastion, soil matrix.

M**To- This type of code indicates a total metal analysi1
(eq. h= indicates an analysis tor total silver).

N**SO- This type of code indicates a soluble metal analysis.
* (eq. NAGSO indicates an analysis for soluble silver).

At**M6 This type of code indicates an ZP-ft0',.TC=T metals
analysis (eq. NAGEP indicates an analysis for eptox
silver).

I**To- This type of code indicates a non-metallic total
analysis. There is also a complimentary soluble
analysis for each of these codes (eq. ICMTO
indicates an analysis for total cyanide).

A suffix of -R or -S follawinq thee codes indicates a
""iplicate or spike analysis respectively.



ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPOVT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L31
WORK ORDER: 2281-08-02-0000

REPORT:
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
*umii iuin.. umu~a mi~n~uinamm nm~uin~mmuinuinimulam innmamnmum imuumuu umi•i

-001 T-8-SM-W2 POST TEST NITRATED ESTERS 5.3 UG

.-002 T-8-CHAMBER WALL-W2 NITRATED ESTERS 7.5 UG

-003 T8-WIPE. BLANK W2 POS NITRATED ESTERS 5.0 u UG

-004 T13-SM-W-2 PRE TEST NITRATED ESTERS 12.5 UG

-005 T13-WIPE BLANK W2 ET NITRATED ESTERS 5.0 u UG

a

b



ROY F. WESTON INC.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L315
WORK ORDER: 2281-08-02-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
=mammon 89LNCOIOMuuNTuER. U=WomG 2uu .5a

BLANKIO 89LNCOIO-MBI NITRATED ESTERS 2.5 U MG/L 2.5

BLANK20 891NC010-MB2 NITRATED ESTERS 2.5 u MG/I 2.5



ROY F. WESTON INC.

INORGANICS ACCURACY REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L
WORK ORDER: 2281-08-02-0000 SPIKED INITIAL SPIKED

SAIPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %R
*i"i=mn uwumIiniu~inlim •.u~winmum~i ua imuniuus *=nmim =i==m =a

BLANK1O 89LNCOIO-MBI NITRATED ESTERS 9.9 2.5 u 10.0
BLANKQ0 89LNCO1O-MB2 NITRATED ESTERS 52.9 2.5 u 50.0 1

NITRATED ESTERS 51.8 2.5 u 50.0 1.

0

a

S

LQ



ROY F. WESTON INC.

INORGANICS DUPLICATE SPIKE REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 89081315
WORK ORDER: 2281-08-02-0000 SPIKENI SPIKE#2

SAMPLE SITE ID ANALYTE %RECOV %RECOV %DIFF

BLANK20 S9LNCO7O-MB2 NITRATED ESTERS 106 104 20 2

• L

IL

9



ROY F. WESTON INC.

INORGANICS DATA SUHMARI REPORT C2/70/90

CLIENT: USATHAMA-HWAAP WESTON BATCH 0: 8908L3
WORK ORDER: 2281-08-02-0000 REPORT
SAMPLE SITE ID ANALYTE RESULT UN!TS LIMIT
%=m==s u mummmnmmmmm.auwmm *.mmi .mawmm inmmuinwmUm *uwummim mmmem =a==OW
-001 POST T13 SM UIS (ETOH NITRATED ESTERS 5.0 u UG

-002 POST T13FC CH WAL W2 NITRATED ESTERS 5.0 u UG

-003 POST T13 WIPE BL W2 NITRATED ESTERS 7.5 UG

-004 PRE T14 SMW2 (ETOH) NITRATED ESTERS 5.0 u UG

-005 PRE TI4 WIPE BL W2 NITRATED ESTERS 5.0 u UG

"9



ROY F. WESTON INC.

INORGANICS METHOD BLANK CATA SUMMARY PAGE 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L398
WORK ORDER: 2281-08-02-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT

AMNKiO 9LNCMOMlO- mmm NITRATMEDESTERS.5mmma MOOG/L "0000020h50

BLANK20 89LNCO1O-MB2 NITRATED ESTERS 2.5 u MG/L 2.5

BLN2 9NOOM2NTAE SES25 uM/ .



ROY F. WESTON INC.

INORGANICS ACCURACY REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L1
WORK ORDER: 2281-08-02-0000

SP!KED INITIAL SPIKED
SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %RI
amllolm m ummumau..mauuuu UimUiul OUflSU m a =Sonoma =mono= in

BLANKIO 89LNCOIO-MB1 NITRATED ESTERS 9.9 2.5 u 10.0
BLANK20 89LNCOIO-MB2 NITRATED ESTERS 52.9 2.5 u 50.0 IV

NITRATED ESTERS 51.8 2.5 u 50.0 10(

.9

5.

4



ROY F. WESTON INC.

INORGANICS DUPLICATE SPIKE REPORT 02/20/90 I
CLIENT: USATHAMA-HWAAP WESTON BATCH #: 89O8L398
WORK ORDER: 2231-08-02-0000

SPIKE#I SPIKE#2
SAMPLE SITF ID ANALYTE %RECOV /RECOV %DIFF

ingenu Uimiinmunmuauimn m mu umuaimnmiumin imuuliu inuuuui a•unumR

BLANK2O 89LNCO1O-MB2 NITRATED ESTERS 106 104 2.2

9

4'

*
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X ROY F. WESTON, =NC.
.m Lionville Laboratory

CLIZT: USATHAMAHWAAP
SAMPLES RZIVED: 7-16,19,27, 8-l,5,10,16,2G,2:Z,29, 9-2,11,20
RFW *: 8907L058,059,154 8908L2C3.,258,315,398,462,524,534,595

8909L595,679,804
W.O. *: 2281-08-02

The following is a summary of the quality control results and a
* description of any problems encountered during the analysis of

this batch of samples:

1 1. All sample holding times as required by 40CFR136 were met
4 for water samples. Note: H'ilding times for soil samples

have not been promulgated !,i %he USEPA.

2. All preparation blanks were analyzed below the required
detection limit.

3. All calibration verification checks were within the
required control limits of 90-100%. Calibration
verification is performed using independent standards.

4. All laboratory control standards (blank spikes) were
within the control limits of 80-120%.

5. The methodology ucad to analyzed these samples for
nitrocellulose and nitroglycerine is not speific enough to
resolve these compounds as seperate analytes. The data have
been averaged together and reported as nitrated esters.

9

,f• k R. Tuschall, Ph.D.-T

oratory Manager D

i ville Analytical Laboratory



ROY F. WESTON, INC.

GLOSSARY OF TERMS - 1(ORGAMIC REPORTS

!'AT1 OUALT7IPERS

U - Indicates that the parameter was not detected at or
above the reported limit. The associated numerical
value is the sample detection limit.

* - Indicates that the oriqinal sample result is greater
than 4x the spike amount added. The USEPA-CLP has
determined that spike results on samples where this
occurs may be unreliable and, therefore, the control
limits are not applicable.

ABERMVATTONS

MB - Method or preparation blank.
MS - Matrix Spike.
MSD - Matrix Spike Dupli'ate.
REP - Sample Replicate.
LC - Indicates a method LCS or Blank Spike.
NC - Not calculable, result below the detection limit.

LABORATORY CHRONOLOGY AND HOLMI! RW•P

The test code listed indicates the specific analysis or
preparation procedure employed. The codes may be
interpreted as follows:

MAAW - Metals prep test for AA digestion, water matrix.
HAAS - Metals prep test Zor AA diqestion, soil matrix.
MICW - Metals prep test for ICP digestion, vwter matrix.
MICS - xetals prep test for ICP diqestion, soil matrzx.

M*.TO- This type of code indicates a total metal analysis
(sq. MACT indicates an analysis for total silver).

M**SO- This type of code indicates a soluble metal analysis.
(eq. MAGSO indicates an analysis for soluble 3ilver).

Me*EP- This type of code indicates an ETOXXCITY metals
analysis (eq. MAGEP indicates an analysis for eptox
silver).

I**Te - This type of code indicates a non-metallic total
analysis. Thee is also a complimentary soluble
analysis for each of these codes (eq. ICMTO
indicates an analysis for total cyanide).

A suffix of -R or -s following these codes indicates a
replicate or spike analysis respectively.



ROY F. WESTON INC.

INORGANICS DATA SUMRY REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 3908L398
WORK ORDER: Z281-OE-02-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
uuwmmu mui ia~u a•... umu . . s.u...............u.um Su .... .m...u .i...m..
-001 POST 113 SM WS (ETOH NITRATED ESTERS 5.0 u UG 5.0

-002 POST T13FC CH WAL W2 NITRATED ESTERS 5.0 u UG 5.0

-003 POST T13 WIPE BL W2 NITRATED ESTERS 7.5 UG 5.0

* -004 PRE T14 SM4'2 (ETOH) NITRATED ESTERS 5.0 u UG 5.0

e -005 PRE T14 WIPE 8L W2 NITRATED ESTERS 5.0 u UG 5.0

"* i
- I



ROY F. WESTON INC.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 02/20/90

CL!ENT: USATHAMA-HWAAP WESTON BATCH #: 8903L39
WORK ORDER: 223!-08-02-0000

REPORTI
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT

LANKlO 89LNCO1O-MBI NIORATED ESTERS m.5 u MOG/L 2
B

BLANK20 8gLNCOIO-MB2 NITRATED ESTERS 2.5 u H1G/L2
F

_ii



ROY F. WESTON INC.

INORGANICS ACCURACY REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH t. 8908L398
WORK ORDER: 2281-08-02-0000

SPIKED INITIAL SPIKEDSAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %RECOV

BLANKIO 89LNCO1O-MBI NITRATED ESTERS 9.9 2.5 u .O.C 98.8BLANK20 89LNCO10-MB2 NIT.kTED EfSTERS 52.9 2.5 u 50.0 106
eNITRATED ESTERS 51.8 2.5 u 50.0 104

q

4



ROY F. WESTON INC.

INORGANICS DUPLICATE SPIKE REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON MATNH #: 8908L3
WORK ORDER: 2281-08-02-0000

SPIKE#1 SPIKE#2
SAMPLE SITE ID ANALYTE %RECOV %RECOV %DIFF

SLANK20 89LNCO1O-MB2 NITRATED ESTERS 106 104 2.2

b

Ii
!S



ROY F. WESTON INC.

INORRANICS DATA SUMMARY REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L462
WORK ORDER: 2231-08-02-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
mauums anmimumnnffmiiunun *uwnm minumainininin utimmunum a=@== naum~umn

-001 T14 SM W2 ETOH (POST NITRATED ESTERS 5.0 u UG 5.0

-002 T14 FC WALLS W2 ETOH NITRATED ESTERS 20.3 UG 5.0

-003 T14 POST WIPE BLANK NITRATED ESTERS 5.0 u UG 5.0

-004 TIS PRE SM W2 ETOH NITRATED ESTERS 6.6 UG 5.0

-005 T1S PRE WIPE BLANK NITRATED ESTERS 5.0 u UG 5.0

4

4

a



ROY F. WESTON INC.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L4

.ORK ORDER: 22S1-08-020000
REPORTSAMPLE SITE ID ANALYTE RESULT UNITS LIMIT

&on==*= i=*mimioinminmuinuim niimou"inin uiinin .uamaw

BLANK1O 89LNCO12-MBI NITRATED ESTERS 2.5 u MG/I

SLANK20 89LNCO12-MB2 NITRATED ESTERS 2.5 u MG/L
I

S

p

a



I
ROY F. WFSTON INC.

INORGANICS DUPLICATE SPIKE REPORT 02/20/90

CLIENT: USATHAItA-HWAAP WESTON BATCH #: 8908L462
WORK ORUER: 2281-08-02-0000

SPIKEPI SPIKE#2
SAMPLE SITE ID ANALYTE %RECOV %RECOV %DIFF
====wom =oimannUU i uU* uus umam umin m UUlU =wosi &=no

8LANK20 89LNCO12-MB2 NITRATED ESTERS 95.2 97.6 2.5

m

a

4

g

S,



t/

ROY F. WESTON INC.

INORG~ANJICS ACCURACY REPORT 02/20/90

CLIENT: USATHANA-HWAAP WESTON 3ATCH #: 3908L,
WORK ORDER: 2281-08-02-0000 SPIKED INITIAL SPIKED
SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %R!

BLANKIO 89LNC012-MB1 NITRATED ESTERS 10.1 2.5 u 10.0 1(
BLANK20 89LNCO12-MB2 NITRATED ESTERS 47.6 2.5 u 50.0 t

NITRATED ESTERS 48.8 2.5 u 50.0

A

I4



TEST RUN 15
600"F/12 HOURS

3
4

4

131U12
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I
2OT 7. WESTOn, Inc.
Lionville Laboratory

CLIZNT: USATHAMAHWAAP
SAMPLZS RECEMD: 7-16,19,27, 8-1,5,10,16,20,22,29, 9-2,11,20

S4: 8907L058,059,154 8908L210,258,315,^98,462,524,534,595
8909L595,679,804

W.O. #: 2281-08-02

INOgANI~nC NARA--F

The following is a summary of the quality control results and a
description of any problems encountered during the analysis of
this batch of samples:

1. All sample holding times as required by 40CFR136 were met
for water samples. Note: Holding times for soil samples
have not been promulgated by the USEPA.

2. All preparation blanks were analyzed below the required
detection limit.

3. All calibration verification checks were within the
required control limits of 90-100%. Calibration
verification is performed using independent standards.

4. All laboratory control standards (blank spikes) were
within the control limits of 80-120%.

5. The methodology used to analyzed these samples for
nitrocellulose and nitroglycerine is not speific enough to
resolve these compounds as seperate analytes. The data have
been averaged together and reported as nitrated esters.

9

' k R. Tuschall, Ph.D.= Dtd

\•~ratory Manager
vile Analytical Laboratory



ROY F. WESTON, INC.

GLOSSARY OF TERMS - INORGANIC REPORTS

DATA UA LIZTERS

U - Indicates that the parameter was not detected at or
above the reported limit. The associated numerical
value is the sample detection limit.

* - Indicates that the original sample result is greater
than 4x the spi.ke amount added. The USEPA-CLP has
determined that spike results on samples where this
occurs may be unreliable and, therefore, the control
limits are not applicable.

ABRMATIONS

MB - Method or preparation blanJk.
"MS - Matrix Spike.
MSD - Matrix Spike Duplicate.
REP - Sample Replicate.
LC - Indicates a method LCS or Blank Spike.
NC - Not calculable, result below the detection limit.

O•'ORY CNRONOflOCY A•l OLDTrhE RZP•¶'

The test code listed indicates the specific analysis or
preparation procedure employed. The codes may be
interpreted as follows:

MAAW - Metals prep test for AA digestion, water matrix.
MAAS Metals prep test for AA digestion, soil matrix.
MICW - Metals prap test for ICP digestion, water matrix.
MICS - Metals prep test for ICP digestion, soil matrix.

M**TO.- This type of code indicates a total metal analysis
(eq. MAGTO indicates an analysis for total silver).

Me*so- This type of code indicates a soluble metal analysis.
(eq. MAGSO indicates an analysis for soluble silver).

M**ZP- This type of code indicates an EPTOXICITY metals
analysis (eq. MAGEP indicates an analysis for eptox
silver).

4

1**TO- This type of code indicates a non-metallic total
analysis. There is also a coaplimentary soluble
analysis for each of thes codes (eq. ICNTO
indicates an analysis for total cyanide).

A suffix of -R or -8 following these codes indicates a
replicate or spike analysis respectively.



ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L461
WORK ORDER: 2231-O0-O2-O00

REPORTIM
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
mamuma uinmmumanesumiamomenea ininuin muw euqu nmomwasm maumam maiuwam
-001 T14 SM W2 ETOH (POST NITRATED ESTERS 5.0 u UG 5.

-002 T14 FC WALLS W2 ETOH NITRATED ESTERS 20.3 UG 5.

-003 T14 POST WIPE BLANK NITRATED ESTERS 5.0 u UG 5.

-004 T15 PRE SM W2 ETOH NITRATED ESTERS 6.6 UG 5.
P.005 T15 PRE WIPE BLANK NITRATED ESTERS 5.0 u UG 5.

S.



ROY F. WESTON INC.

INORGANICS METHOD BLANK DATA SUMMARY ?AGE 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATC:I #: 8908L462
WORK ORDER: 2281-08-02-tOOO

REPORTING
SAMPLE SITE ID AWALYTE RESULT UNITS LIMIT

BLANKlO 89LNC012-MB1 NITRATED ESTERS 2.5 u MG/L 2.5

BLANK2O 89LNC012-MB2 NITRATED ESTERS 2.5 u MG/L 2.5

S

S/

44



ROY F. WESTON INC.

INORGANICS DUPLICATE SPIKE REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L46
WORK ORDER: 2281-08-02-0000

SPIKE#O SPIKE#2
SAMPLE SITE ID ANALYTE .RECOV %RECOV %DIFF
uuuu u inminZ7nmuinu"mmmu UmummmAmMinOmMnU"Unmu 750,0.0 ""00i6 e.U0e5BL)'NK2O 89LNCO12-MB2 NITRATED ESTERS 95.2 91.6 2.5

N

.S



ROY F. WESTON INC.

INORGANICS ACCURACY REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH 0:8908L462
WORK ORDER: 2281-08-02-0000

SPIKED INITIAL SPIKED
SAMPLE SITE IO ANALYTE SAMPLE RESULT AMOUNT %RECOV
ui00.. aobeoUaelSg a u0ua0au0ua000mguuui m *Miinam memo wommume

BLANKIO 89LNCO12-MB1 NITRATED ESTERS 10.1 2.5 u 10.0 101
t BLANK20 89LNCO12-MBZ NITRATED ESTERS 47.6 2.5 u 50.0 95.2

NITRATED ESTERS 48.8 2.5 u 50.0 97.6

4

4



ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPORT 02/21/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L53.
WORK ORDER: 2281-08-02-0000

REPORTIr
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
uinuuuaa nmuinm amuaaummamu uuusminamummimm ufbom*U =Samoa *==b=waU s.3U n
-001 T*SSMW2 POST TEST NITRATED ESTERS 5.0 u UG 5

-002 T15SM FB POST TEST NIRATED ESTERS 5.0 u UG 5 *

-003 T15 FLSH CHMB WALLW2 NITRATED ESTERS 7.9 UG 5.-

-004 T15 FLSH CHMB WALLBL NITRATED ESTERS 5.0 u UG S.

9



ROY F. WESTON INC.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 02/21/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908LS34 .
WORK ORDER: 2281-08-02-0000
SAMPLE SITE ID ANALYTE RESULT IiNITS LIMIT

BLN~O 9LC02MB NTRTE ETRS 2-.5 u MG/L 2.5

S BLANKZO 89LNCO12-M82 NITRATED ESTERS 2.5 uMG/L 2.5



ROY F. WESTON INC.

INORGANICS ACCURACY REPORT 02/21/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L5•
WORK ORDER: 2231-08-02-0000 SPIKED INITIAL SPIKED
SAMPLE SITE 10 ANALYTE SAMPLE RESULT AMOUNT %RE(

win.~ u~sammimmu~umuus• umiam~uuasuminuminu .uu.11 u.m.iUg Uumii amu

BLANKIO 89LNC012-MB1 NITRATE' ESTERS 10.1 2.5 u I0:O 7O

BLANK20 89LNCO12-MB2 NITRATED ESTERS 47.6 2.5 u 50.0 9!
NITRA[ED ESTERS 48.8 2.5 u 50.0 9g;

'4

4 ,

'1

91
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ROY F. WESTON INC.

INORGANICS DUPLICATE SPIKE REPORT 02/21/90

CLIENT: USATHAMA-HWMP
WORK ORDER: 2281-08-02-0000 WESTON BATCH 890SL534SPIKE#! SPIKE#2
SAMPLE SITE ID ANALYTE %RECOV %RECOV %OYFFBLANK20 89.CO.2-M.2 NITRATED ESTERS 95.2 97.6 2.5

4b

U.
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TEST RUN 16.i 600"F/6 HOURS

1
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ROT 1. WZUl•OX XZC.
Lionville Laboratory

CLN•T•: USATHAM, - HWAAP SWO1LZS URCI•ZYD: 09-02-89
273 *: 8909L597 - RINSATES
W.0. *: 2281-C8-02

332LOSNY IRA!g

Samples have been prepared and analyzed according to USATHAMA
Method LW02 modified for the analysis of rinsates.

The following QA/QC control samples have been analyzed
concurrently with each extraction batch. Abbreviations noted
below have been used in the data sumary.

BLX - Reagent blank analyzed to provide an indication
of lab contamination and its' effect on reported
analytical data.

Samples (soil or water) are spiked with target compounds to
provide precision and accuracy data.

8a - Designates sample spiked with target compound.
SBD - Designates sample spiked with target compound

in duplicate.
D Indicates duplicate analysis of a sample.
NB - Not spiked.
DL - Diluted below calibration range.
a - Indicates elevated detection limit due to sample

interference.
NR - Not reported.

NOTE: Spikes have been reported as result (%
recovery).

Data OualiflgrA

< - Less Than
> - Greater Than

Samples Collected: 08-31-89
Samnles Prepared: 09-07-89
Samples Analyzed: 09-22-89

Carter Nulton, Ph.D. Date
Vice President/Laboratory Manager
Lionville Analytical Laboratory
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FY PDT 7. VZSON, 331C.
Lion'illa Labratory

CL:ZNT: USATHAMAHWAAP
SAMPLS R IVED: 7-16,19,27, .8-1,5,10,16,20,22,29, 9-2,11,20
RP : 8907L058,059,154 8908L203,258,315,398,462,524,534,595

8909L595,679,804
W.O. *: 2281-08-02

ORGANIC NARRATIV!

The following is a summary of the quality control results and a
description of any problems encountered during the analysis of
thi3 batch of samples:

1 . All sample holding times as required by 40CFA136 were met
for water samples. Note: Holding times for soil samples
have not been prcmulgated by the USEPA.

2. All preparation blanks were analyzed below the required
detection limit.

3. All calibration verification checks were within the
required control limits of 90-100%. Calibration
verification is performed'using independent standards.

4. All laboratory control standards (blank spikes) were
within the control limits of 80-120%.

5. The methodology usod to analyzed these samples fur
nitrocellulose and nitroglycerine is not speific enough to
resolve these compounds as seperate analytes. The data have
been averaged together and reported as nitrated esters.

4

ck R. Tuschail, Ph.D. t
a raitory Manager
villa Analytical Laboratory



nOY r. wzSTOx, niC.

GLOSSARY OF TERMS - I'1ORGAINC REPORTS

DATA OAAIF'ERS

U - Indicates that the parameter was not detected at or
above the reported limit. The associated numerical
value is the sample detection limit.

- Indicates that the original sample result is greater
than 4x the spike amount added. The USEPA-CLP has
determined that spike results on samples where this
occurs may be unreliable and, therefore, the control
limits are not applicable.

ABBREVIATINS

MB - Method or preparation blank.
MS - Matrix Spike.
mSD - Matrix Spike Duplicate.
REP - Sample Replicate.
LC - Indicates a method LCS or Blank Spike.
NC - Not calculable, result below the detection limit.

LABORATORY CHRONOLOGY AND HOLDTTh! REPORT

The test code listed indicates the specific analysis or
preparation procedure employed. The codes may be
interpreted as follows:

MAAW - Metals prep test for AA digestion, water matrix.
MAAS - Metals pren test for A& digestion, soil matrix.
MICW - Metals prep test for ICP digestion, water matrix.
MICS - Metals prep test for ICP digestion, soil matrix.

M**TO- This type of code indicates a total metal analysis
(eq. NAGTO indicates an analysis for total silver).

M**SO- This type of code indicates a soluble metal analysis.
(eq. MAGSO indicates an analysis for soluble milver).

M**EP- This type of code indicates an EPTOXXCITC amcals
analysis (eq. MAGEP indicatas an analys 4 s ..or eptox
silver).

I**TO- This type of code indicates a non-aetallic total
analysis. There is also a cosplimaentary soluble
analysis for each of these codes (eq. ICTO
indicates an analysis for total cyanide).

A suffix of -R or -S following these codes indicates a
replicate or spike analysis respectively.



ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 890SL524
WORK ORDER: 2281-08-02-0000

REFORTING.
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
-0 TI 2P TESTm NITRATEDESR5.0 u UG 5.0

-002 f16SMW WPE BL PRTEST NITRATED ESTERS 5.0 u UG 5.0

i

N

4

4



ROY F. WESTON INC.

INORGANJCS METHOD BLANK DATA SUMMARY PAGE 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L52
WORK ORDER: 2281-08-02-0000

REPORTI
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT

i;na N umi mmmn mmmouum iuumuillATOiEM liMETMEMu . minaisno M0700 00nmiim;BLANK2O 89LNCO12-MBI NITRATED ESTERS 2.5 .u MG/L 2

BLANK2O 89LNC012-HB2 NITRATED ESTERS 2.5 u MG/I 2 .

fr'"



ROY F. VESTON INC.

INORGANICS ACCURACY REPGRT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8908L524
WORK ORDER: 2281-08-02-0000

SPIKED INITIAL SPIKED
SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %RECOV

BLANKIO 89LNCO12-M1 NITRATED ESTERS 10.1 2.5 u 10.0 101
BLANK20 89LNCO12-i1B2 NITRATED ESTERS 47,6 2.5 u 50.0 95.2

NITRATED ESTERS 48.8 2.5 u 50.0 97.6

4

4

4



ROY F. WESTON !ML.

INORGANICS DUPLICATE SPIKE REPORT 02/20/90

CLIENT: USATHAMA-IWAA? WESTON BATCH #: 8908L5
WORK ORDER: 2281-08-02-0000

SPIKE#I SPIKE#2
SAMPLE SITE ID ANALYTE %RECOV %RECOV %DIFF
W-Summ uuuinmuuuunu asmuw *zUUUUSUNUUN aeum. mammon WoUolo

BLANK20 89LNC012-M32 NITRATED ESTERS 95.2 37.6 2.5

4

4



ROY F. WESTON INC.

INORGANICS DATA SUMMARY REPORT 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8909L595
WORK ORDER: 2281-08-02-0000

REPORTING
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT
=Snma.. ~~. mma.m.. wasmaaam mwae *nuwnnmaaa

-019 T16SMWIPOST NITRATED ESTERS 5.0 uU5.0

-020 T16SM FIELD BLANK NITRATED ESTERS 5.0 u UG 5.0

-021 T16 CHAMBER WELL Wi NITRATED ESTERS 5.0 u UG 5.0

-022 T16 CHAMBER WELL BLA NITRATED ESTERS 5,0 u UG 5.0



ROY F. WESTON INC.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 02/20/g0

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8909L59
WORK ORDER: 2281-08-02-0000

RFPORTI
SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT

BLANKIO 89LNCOI2-MBI NITRATED ESTERS 2.5 .u MG/L 2

BLANK20 89LNCO12-MB2 NITRATED ESTERS 2.5 u MG/L 2.

S

A

, .

• t

Ai



/

/

ROY F. WESTON INC •

INORGANICS ACCURACY REPORT 02/20/90 •

CLIENT: USATH•'•-HW•R WESTON BATCH #: 8909L595 •?/•:;i•WOrK ORDER: 2281-08-02-0000 !:•':•':iSPIKED INITIAL SPIKED•};:,?o:° ....

SAMPLE SITE ID ANALYTE S•01PLE RESULT AMOUNT •.•tECOV •
smmmmmm mmm muasueammalmam mmem mmm mw.mmm m ammmm um"• •maa m smm-.mmm mmmmmamm mmmsmm m.nemmmamm •,•,-BLANKIO 8•LNCOI2-MBI NITRATED ESTERS I0.i Z.5 u I0.0 I01BLANK20 89LNCO1Z-MB2 NITRATED ESTERS 47.@ 2.5 u 50.0 95.2 •

NITRATED ESTERS ,','•,8 2.5 u 50.0 97.6



RU'( F. WESTON INC.

INORGANICS DUPLICATE SPIJKF_ REPORT 02/20/90

CLIENT: USATHAMA-fHWAAP WESTON BATCH #: 8909L5S
WORK ORDER: 2281-08..02-0000

SPIKE~l SPIKE#2
SAMPLE SITE ID ANALYTE YRECOV YRECOV %OILFF

1,
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ROT . IRTSTON, INC.
Lionville Laboratory

CLUNT: USATMAMA - HWAAP SBMPZS 3CZ1YZD: 09-11-89
27N #; 8909L679 - WIPES
W.O. #: 2281-08-02 EXPLO8rW NXRRATM

Samples have been prepared and analyzed according to U.S.G.S.
methodology for picric acid.

The following QA/QC control samples have been analyzed concurrently
with each extraction batch. Abbreviations noted below have been
used in the data summary.
Abbreglatign D22r io

3LI - Reagent blank analyzed to provide an indication
of lab contamination and its' effect on
reported analytical data,

Samples (soil or water) are spiked with target compounds to provide
precision and accuracy data.

35 - Designates sample spiked with target compounds
at 10x detection limit.

BSD Designates sample spiked with target compound
in duplicate.

D - Indicates duplicate analysis of a sample.
No - Not spiked.
DL * Diluted below calibration range.
a = Indicates elevated detection limit due to

sample interference.
NR Not reported.

NOTE: Spikes have been reported as result (%
recovery).

NOTE: Samples have been analyzed for picric acid and
results converted mathematically to ammonium
picrate.

NOTE: Spike recoveries for these analysis ranged from
18% to 38%. Reported detection limits take
these low recoveries into account.

Data OuallfLets

< - Less Than and > - Greater Than

Analvain 1D1MMar

Samples Collected: 09-08-89
Samples Prepared: 09-13-89
Samples Analyzed: 09-29-89

/Carter Multon, Ph.D. Date
Vice President/Laboratory Manager
Lionville Analytical Laboratory
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my F. 1r5!ON, Z2I=.
Lionville L.aoratory

CLZXT: USATHAXA - HWAAP flEOLhS DIO•IVID: 09-11-89
2M : 8909L679 - WIPES
W.O. *: 2281-08-02 NZPLOBI•E ]GXUTVI

Samples have been prepared and analyzed according to U.S.G.S.
methodology for picric acid.

The following QA/QC control samples have been analyzed concurrently V
"sith each extractiorL batch. Abbreviations noted below have been
used in the data summary.

;Lbbrevlation Rgei•i

BIX - Reagent blank analyzed to provide an indication
of lab contamination and its' effect on
reported analytical data.

Samples (soil or water) are spiked with target compounds to provide
precision and accuracy data.

"s - Designates sample spiked "with target compounds
at lox detection limit.

B8D - Designates sample spiked with target compound
in duplicate.

D - Indicates duplicate analysis of a sample.
No - Not spiked.
DL M Diluted below calibration range.
a Indicates elevated detection limit due to

sample interference.
NI Not reported.

NOTE: Spikes have been reported as result (%
recovery).

NOTE: Samples have been analyzed for picric acid and
results converted mathematically to ammonium
picrate.

NOTE: Spike recoveries for these analysis ranged from
18% to 38%. Reported detection limits take
theao low recoveries into account.

Data Oualiflers

< Less Than and > - Greater Than

Anallsis 5inMarY

Samples Collected: 09-08-89
Samples Prepared! 09-13-89
Samples Analyzed: 09-29-89

/Carter Nulton, Ph.D. Date
Vice President/Laboratory Manaqer
Lionville Analytical Laboratory
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S2~OY 7. wrTOX, 1:=.
SLionville Laboraztor

CLI3ZYT: USATHAMA - HWAAP IaMPLZ•S UCZrD: 09-02-89
2X #: 8909L595 - RINSATES
W.O. 2: 7281-08-02

Samples have been prepared and analyzed according to USATHAMA
Method LW02 modified for the analysis of rinsates.

The follcwding QA/QC control samples have been analyzed
concurrently with each extraction batch. Abbreviations noted
below have been used in the data summary.

h ubreviati-n Description

RLX - Reagent blank analyzed to provide an indication
of lab contamination and its' effect on reportad
analytical data.

Samples (soil or water) are spiked with target compounds t-
prcvide precision and accuracy data.

as - Designates sample spiked with target compound.
BBD Debignates sample spiked with target compound

in duplicate.
D - Indicates duplicate analysis of a sample.
No - Not spiked.
DL - Diluted below calibration range.
a - Indicdtes elevated detection limit du.ia to sample

interference.
NR Not reported.

NOTE: Spikes have been reported as result (%
recovery).

NOTE: Samples have been analyzed for picric acid and
results convert mw3tnematically to ammonium
piclate.

NOTY,: Spike recoveries for thase analysis ranged from
18% to 29%. Reported detection limits take
these low recoveries into account.

Data Oualifiers

< " Less Than and > - Greater Than

Anakysip Buinmar

Samples Collected: 08-30-99
Samples Prepared: 09-06-89
Samples Analyzed: 09-29-89

Vice President/taboratory Manager
,.:onville Analytical Laboratory
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CLI•ZT: USATI•!XL•'( - :iYAA2 3\X.?LJI' 2Zc31"D: 0-3-2O-•3

U"7 J: 8903L,304 - .WI2ES
7.,. J: 2231-03.02

3,,=las have been pranarsd 3nd analyzed according to US.ITHAA
XMethod LW02. Explosives in Soil, modifiad for thXa analysis of wipe
;aaplas.

The following QA/QC control samplas have been analyzed
ccncurrsntly with each extraction batch. Abbreviations noted
below have been used in the data summary.

3LZ - Reagent blank analyzed to provide an indication
of lab contamination and its' effact on reported
analytical data.

Samp]es (soil or water) are spiked with target compounds to
provids precision and accuracy data.

33 - Designates sample spiked with target compound.
33D - Designatis sample spiked with target compound

in duplicate.
D - Indicates duplicate analysis of a sample.
2 - Not spiked.
DL - Diluted below calibration range.
(I Indicates elevated detection limit due to samplo

intarference.
S- Not reported.

NOTE: Spikes have been reported as result (I
recovery).

9-ta Oualifiars

< - Lass Than
> - qreater Than

20al?2is 3umzarT

Samples Collected: 09-18-89
Samples Prepared: 09-22-89
Samples Analyzed: 09-22-89

Carter Nulton, Ph.D. Date
Vice President/Laboratory Manager
Lionville Analytical Laboratory
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20T P. W29TWOINC ~.
Lionville Laboratory

CLXZiT- USATHAKA - HIWMP SAlLIE RNCRVZVD: 09-20-89
WT 0: 8909L803 - RINSATES

W.O. 0: 2281-08-02
3mPLOBI

Samplas have been prepared and analyzed according to USATHAMA
Method LW02, Explosives in Soil, modified for the analysis of
rinsates.

The following QA/QC control samples have been analyzed
concurrently with each extraction batch. Abbreviations noted
below have been used in the data summary.

Ar 32br vliationD 2 41 1 0

DLX - Reagent blank analyzed to provide an indication
of lab contamination and its' effect on reported
analytical data.

Samples (3oil or watar) are spiked with target compounds to
provide precision r.ad accuracy data.

38 a Designa.i sample spiked with target compound.
SOD - Designates sample spiked with target compound

in duplicate.
D - Indicates duplicate analysis of a sample.
Na - Not spiked.
DL - Diluted below calibration range.
a - Indicates elevated detection limit due to sample

interference.
SR * Not reported.

NOTE: Spikes have been reported as result (%
recovery).

Data Outlafiers
< - Lass Than

> * Greater Than

Xnalsijs ,inarvy

Samples Collected: 09-18-89
Samples Prepared: 09-22-89
Samples Analyzed: 09-22-89

Carter Nulton, Ph.D. Date
Vice President/Laboratory Manager
Lionville Analytical Laboratory
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: USATIHDMA - HWAA2 ja;OLM 72"""17: 09-20-89
3 # 3909LI03 - SOIL

•.la 4: 2231-08-02

Samples have been prsparsd and analyzed according to USATHAMA
;Aathod LW02, Explosives in Soil.

Tha following QA/2C control samples have been analyzed
concurrently with eacb extraction batch. Abbreviations noted
below have been u3ed in the data summary.

,2Zbr iatlon
.3Lj - Reagent blank analyzed to provide an indication

of lab contamination and its' effact on reported
analytical data.

Samples (soil or water) are spiked with target compounds to
provide precision and accuracy data.

3S - Designates sample spiked with target compound.
rD- Designates sample spiked with target compound

in duplicate.
D - Indicates duplicate analysis of a sample.
1S - Not spiked.
DL Diluted below calibration range.
G Indicntes elevated detection limit due to sample

interference.
JR * Not reported.

2iOTE: Spikes have been reported as result (%
r3covery).

2ita eualifiare

< - Lass Than
> - Greater Than

Samples Collected: 09-18-89
Samples Prepared: 09-22-89
Samples Analyzed: 09-22-89

4iCartar Nulton, Ph.D. Date
Vice President/Laboratory Manager
Lionville Analytical Laboratory
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Lli nwil2.a L.•%orst•o7

30... 1: 2221-03-02

Samples havy been prepared and analyzed atccording to USATHAMA
?Hethod L:02, modified for the analysis of rinsatts.

The following QA/QC control samples have been analyzed
concurrently with each extraction batch. Abbreviations noted
below have bzen used in the data summary.

3LI Reagent blank analyzed to provide an indication
of lab contamination and its' effect on reported
analytical data.

Samples (soil or watar) are spiked with target compounds to
provide precision and accuracy data.

so - Designates sample spiked with target compound.
3SD - Designates sample spiked with target compound

in duplicate.
S - Indicates duplicate analysis of a sample.

Y'• - Not spiked.
DL - Diluted below calibration range.
( - Indicates elevated detection limit dua to sample

intarference.
- Not reported.

NOTE: Spikes have been reported as result (I
r3covery).

Q31 ualif5.sra

< - Lass Than > - Greater Than

Samples Collected: 09-20-89
Samples Prepared: 09-26-89
Samples Analyzed: 10-24-89

Cartar Nulton, Ph. "Date
Vice Prssident/Laboratory Manager
Lionville Analytical Laboratory
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~Z~: 3LU. 1U7L==1 01..25-90

4.. is 2:31-03-02

32m=las have been pro.arsd and analyzed according to USA•X:
Aathod L;.2, Sod•ilid tor the analysis of wipe samplas.

Ths followinq CA/eC control samples have been analyzed
c=ncurrently with each extz.action batch. Abtreviations notad
below have boon used in the data sumazy.
.1bromi. ation Cacito

S- Reagent blank analyzed to provide an indication
of lab contaýAtion and its' eI fct on reported
analytical da .a.

Samples (soil or wate:) are sz.'iked with target compounds to
provide pracision and accuracy data.

SS - Designates sample spixed with target comraotnd.
5-D - Designates sample spiked with target comp•. nd

in duplicate.
D Indicates duplictae analysis of a sample.

A;S - Not spiked.
LM Diluted below calibration range.
G - Indicates elevated detection limit dre to sample

interference.
n- NNot reported.

•CTs $ Spikes have been reported as result ( e
r =overy).

C - Less Than

) - Greater T*han

Samplas Collecteds 01-26-90
Samples Prevareds 01-30-90
Samples Analyzeds 01-30-90

Carter Nulton, Ph.D. :ate
Vice President
Lianville Analytical Laboratory
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=163N? ID 2~W#~? pup c0Lcflca xr~p/pUp A 313U

T1 CAY PI1! POST T 001 VI 01/26/90 -
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* .MIAPLUS 3Z72D 01-26-90

'Ila. it 2231-O3-02

3ýmols Lava beeon 3=pa•od and analyzed accordJnq to JSA•LUM
:.•d.zd tLW2, Uzplovives in 3oil.

Tte fallowing WA/CC contrt,! samplas have been analyzed
conzurrently with each extraction batch. Abbreviations noted
bslow have been used in the data su=a=y.

2=L - Reaqent blank analyzed to peovide an indication
of lab contamination and its' Iffact on reportcd
analytical data.

S•mples (soil or water) are spiked with tanet ccmpounma to
provide precision and accr=acy data.

53 a Desiqnates somple spiked with target compound.
SSD - Designates sample spiked with ta:;et compound

in 'uplic-its.
D - Inuicates duplicate analysis of a sample.
3S go Not spiked.
IOL - Diluted below calibration range.
a Indicates elevated detecti..n limit due to sample

interference.
3R Not reported.

;1CTZs Spikes have been reported as result (%
racovery).

NOTS t Soil results are reported in a dry weiqht basis.
S•.,a'Ir.a Ona1i iisrS

< - Less Than Greatr T~han

Samples Coll.•ctad: 01-25-90
Sxnples Prepared: 01-30-90
Samples Analyzeds 01-30-90

/ Ca.t.r ulton, Ph.D. Date
Vice President
Lionville Analytical Laboratozy
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CLi-NT: USA.T17. &%AHWAAP
JX(2LL3 3.ZCZZI7"D: 7-16,13,27, 3-i,5,10,15,20,2121,29, 9-2,11,20
711 4: 3907Lc,5d,059,154 8908L203,253,315,293,462,524,534,595

3909L595,679,304
1.0. 4: 2231-08-02

The following is a summary of the quality control results and a
L2scription of any problems encountered during the analysis of

this batch of samples:

.. All sample holding times as required by 40CFR136 were met
for water samples. Note: Holding times for soil samples
have not been promulgated by the USEPA.

2. All preparation blanks were analyzed below the required
detection limit.

3. All calibration verification checks were within the
required control limits of 90-100%. Calibration
verification is performed using independent standards.

4. All laboratory control standards (blank snikes) were
within the control limits of 80-120%.

5. The methodology used to analyzed these samples for
nitrocellulose and nitroglycerine is not speific enough to
rasolve these compounds as seperate analytes. The data have
been averaged together and reported as nitrated esters.

tCck R. Tuschall, Ph.D. 7
% oratory Manager
L rvifle Analytical Laboratory



noy '. "WrST=C, 1:1C.

GLoSSARY Or S - =IORGANIC REPORTS

:yTn OUALI-?T- -ZTS

U - Indicates that the parameter was not detctzad at or
above thG raported limit. The associatad numerical
value is the jample detection limit.

Indicatas that the original sample result is greater
than 4x the spice amount added. The USEPA-CLP has
determined that spike results on samples where this
occurs may be unreliable and, thersforo, the control
limits are not applicable.

" "B - Method or preparation blank.
MS - Matrix Spike.
MSD - Matrix Spike Duplicate.
REP - Sample Replicate.

LC - Indicates a method LCS or Blank Spike.
NC - Not calculable, result below the detection limit.

LA1ORATORY CHRONOLOGY AND H0LDTqN4Z ZZ!MRT

The test code listed indicates the specific analysis or
preparation prncedure employed. The codes may be
interpreted as follows:

MAAW - Metals prep test for AA digestion, watar matrix.
MAAS - Metals prep test for AA digestion, sail matrix.
MICN - Metals prep tesot for ICP digostion, water matrix.
MICS - Metals prep test for ICP diqestion, soil matrix.

M**TO- This type of code indicates a tctal metal analysiz
(eq. MACTO indic-tes an analysis for total silver).

zf**SO- This typ. of code indicates a soluble metal analysis.
(eq. MAGSO indicates an analysiz for soluble silver).

M**EP- This type of code indicates an EZTXCMTY metals
analysis (eq. AAGEP indicates an analysis for aptox
silver).

I**TO- This type of code indicates a non-metallic total
analysis. There is al3o a complioenta-y soluble
analysis for each of these codes (eq. ICTO
indicates an analysis for total cyanide).

A suffix of -R or -S folloving these codes indicates a
replicate or spike analysis respectively.



ROY F. 4FESTCIA 1n.1C

DINCRGANICS DATA SUM!"ARY REORT 02/?0/90

CL :!T:UA~A~I-HWA ESTCN OJATCHd 4: 39C9L679
?(OROER: 2231-03-02-0000

S".2"PLE SITE ID ANALYTE 3E SIXT UlN IT S L' iVIfT
a i t .ss mssan Mwu sesmma

-2 3 T13SMW2 PRE TEST 3ITRATED ESTLP.S 27.6 5 U4 20.(

-02-9 T3MFIELD BLANK AITRATED ESTERS 5.0 u UG .



ROY F. WESTON i,1C.

I•1CRGANICS METHOD BLANK DATA SUMMARY PAGE 02/20/90

C,.: N U.: SATPT-A M HAA-HWAA.P WESTCN BATCH #: 2909L579
'.C:,.( ORDER: 2281-03-02-0000 REPORTING
I XMPLE SITE ID ANALYTE RESULT UNITS LiiIT

3LA.' K10 89LNCO012-MBI NITRATED ESTERS 2.5 u MG/L 2.5

SLANK20 39LNCO12-MB2 NITRATED ESTERS 2.5 u MG/L 2.5

4ra

9.



ROY F. WESTCN INC.

IJORGANICS ACCURACY REPORT 02,/20/90

C]. IiT: USAT7A•'A-HWAAP ',ESTON 3ATC' i: 3909L57!
.,,DR: 2231--08-02-COCO

SPIED INITIAL SPI:ED
S,-,APLF. SITE ID ANALYTE SAMPLE RESULT AMOUNT %REC(
?,LA.':;KiG S9L:JIC02-•B! NITRATED ESTERS 10.1 2.5 u 10.0 10i
6L,,K20 89LNCO12-j.B2 NITRATED ESTERS 47.6 2.5 u 50.0 95.

NITRATED ESTERS 48.8 2.5 u 50.0 97.

Iq

I•



ROY F. WESTON INC.

INORGANICS DUPLICATE SPIKE REPORT 02/20/90

rC IEIT: S.ATlhAST A-.HWAAP WESTON BATCH #: 3909L679
4vC l ORDER: 2231-08-02-0000

SPIKE#1 SPIKE#2
SAMPLE SITE ID ANALYTE c.CCV #RECOV %DIFF
=mmun"Mum W~ uu numm am==== =umm

BLXKZO 89LaIC012-t42 NITRATED ESTERS 35.2 97.6 2.5

I



ROY F. WE3TCN INC.

INORGANICS DATA SUMMARY REPORT 02/20/90

CL!EMF: UIATHAMA-HWAAP .4E&,N BATCH #: 8909L304
iGZK ORDER: 2231-03-02-0000 REPORTINC

")AM PL E SITE ID ANALYTE RESULT UNITS LIAIT

-001 T18 SMW2 AITRATED ESTERS 5 C u UG 5.C

-02 T13 SM FIELD BLANK NITRATED ESTERS 5., u UG 5.0

-003 T18 FLSH CHMB WA W2 NITRATED ESTERS 5.0 u UG 5.0"

-004 T]8 FLSH CHMB WA BLN NITRATED ESTERS 5.0 u UG 5.0

V

- - T • .. .. . . . . T . .... .. .. .



R04Y F. WESTCN I.NC.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 02/20/90

CLIENT: USATHAMA-HWAAP WESTON BATCH #: 8909L804
'CRK ORDER: 2231-08-02-0000 

REPORTING
SAMLE SITE TD ANALYTE RESULT UNITS LIIT•U 3~ M m uuummnm umi uui i uu~ = uuz uaas mU~m m un~ i m :W • S s~ . m nm •~ s

BLAINKIO 89LNCO14-MB1 NITRATED ESTERS 2.5 u MG/L 2.5

RLANK20 e9L-CO:I-MB2 NITRATED ESTERS 2.5 u MG/L 2.5
4

mi



70Y F. '4E--. ̂ 1 T'C.

I2!CRGANICS AC"~RACY IEPCRT 02/21'/CO

C't.'I T-. T: Jý:A:9;A-HOJAP 4ESTC.A 3ATCA1 f: 3SO~L30
LC~ CflOEFý': 2,231-0.3-02-OOCO

SP!T:' 7 PINIAL S-P DC
SAP L SITE ID ArlALYTE R--?L J' LT Ai1CUN1T %'JEC'

3L.ANK1O 39L;1C014-,.'Bl AITATED ESTcRS 1012.3 u 41.3 i 01
BLAiNK20 o9LAC014-MB2 :TATWED ESTE?'S 49.3 &'. 5 1 50.0 99

N17,!ZATEO ESTERS 4392.5 u 570.0 97



M0Y F. 'ESTCN INC.

INORGANICS DUPLICATE SPIXE REPORT 02/20/90

CLiEnT: USAThA•1A-HWAAP WESTON BATCH #: 8909L304
"¼lClK OROER: 2ZIM-08-02-0000

SP!KE41 SPIKE42
SIAMN-'1 SITE ID ANALYTE %RECOV ,RECOV o0IFF

ssimans s mm=.Van== ===owsnls S•=. S

3LANK20 39LNCO14-MB2 NITRATED ESTERS 99.5 97.7 1.3

4

ii
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J'117 'J39

Apoendix G contins data collected irom stack testing that wlis conducted
diuring' T, T3, and T5. Two types of data are included. 'The first t)-2e consists
o; raw operational data from the flash chamber iniet. hlash chamber ouiýt,
and the aifterburner outlet. These data were used to generate Tables 3-6, 8-7,
and 3-8 in the main report. The following information is inxluded:

Flash chamber inlet

- Test data.
- Inputs for calculations.
- CEM report data for total hydrocarbons.

, Flash Chamber Outlet (sheet 1, explosives data)

- Test data.
- Inputs for calculations.
- Laboratory report data fer explosives.

Flash Chamber Outlet (sheet 2, smokeless powder data)

Test data.
- Inputs for calculations.
- Smokeless powder results from sample train.
- CZM repa,-t data for total hydrocarbons.

* Afterburner Outlet (sheet 1, explosives data)

Test data.
Inputs for calculations.
Laboratory report data for explosives.

* Afterburner Otitlet (sheet 2, smokeless powder and particulate data)

Test data.

* Inputs for calculations.

Laboratory report data.

Particulate catch.
S- Smokeless powder catch.

- CEM report data for NOx and total hydrocarbons.

The second type of data consists of analytical data summaries generated by
the offsite laboratory (WESTON Analytics Division, Lionville, Pennsylvania).
The analytical data sumnmaries provide the folowing information:

* Inorganic narrative (explosives narrative presented, where
applicable).

G-1
1311P.2



* (lc;3sary of terms.

* Inorganimcs data summary report.

° inoramccs quaP,- ý-surance/quality control : ýA'CC) report.

- �rplosives nazrrtive.

2 •xplosives data summar7.

Tae inorganic narrative is generally a stimmav of tVe 'ua~ity contro1 r.su/ts
and a description of an- problems 2ncountered duing :e inalysis of the
samples. The glosiary oi t rms defnes the data qualifiers used iM the report,
abbreviations, and laboratory chronology and holdtime ,epvrt codes.

The iox ganics lata ssmmary presents the actual rpmuits .f dthe aaa.lysis. In
addition, the )Fb stunple number, site ID, analyte tep'ted, and the reporting
lirait are vrovided.

The inorganics QAIQC repo.t includes the analysis of a mathod blank,
inorganics accuracy report, and an inorganics dupiicate spike report.

G-2
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V'4T:.C$RME ?rY I.*AITT.N ?LAiT
Xio'-C: RME. 1EVABAt

Zun -•.ioer T2-1 I -, ,2-3
U-cat i on FLkH COAMiER INLET

17-15-,39 J7-,'5-.39 07-Z6-.39
Thie -erlod C340-i,45 1720-2200 0950-1400
'?.er~tor D00 C.ZO ,.0

Irouts Fcr Calcs.
'A1. rt. ,elta P 0. 101.0 0.441520 0 158260
&elta H 0.2;CO0 0.:.5000 0.;2C.,0

Stick temv. (deq.F) :"o. 5 311.37 743-.0
eter to. (deq.F) ICO10 37.-0 99.-0
2 lI volume (act.) 161.255 143.265 125.622
3,rretric oress. (in.fig) Z6.44 26.44 26.40
"ni'me 1!20 iv. (ml) 75.0 501.0 25.20
4eirtht chnqe sil. gel (g) 37.20 39.,0 34.00
* ,22 1.200 I."00 I.200 S22 17.-00 17.-00 17.M00
:vm CO 131.100 175.100 2C0.200
% 81.100 81.100 80.200
Arma of stack (sq.ft.) 1.17 1.77 1.77
Simple time (min.) 205.2• 280.00 250.00
Static pressure (in.H20) 0.i)6 0.06 0.C6

nozzle dia. (in.) NA NA 4A
Meter box cal. 0.9991 0.9991 0.2991
Cp of pitot tube 0.34 0.34 0.34

Cem Report Data

Total Hydrocarboni PPM 29.6 39.8 45.6



:tXTCRKE 01Y 4",M1TTC*q PLAN
"ýAC4AE ;4E-VAiJA

Test 1ta E'LOSI'lES "ZSTJt¢:n nitimb e 1• - TZZ-3
Uxation FLASH CPA•MER WUTLET

b.Z5e ;-.39 7- '5-,39 7-25.-ag
Tme w.*it5od 0330-13., 1551-2331 045-1414•rat or JO/3K 3+XIWS 31(IWS

inputs F-,r Caics.
So. rt. delta P 0.434755 a.510594 0.506651
Celt3 i 1.10547 1.:0764 1.35625St3ck tem. (deq.F) 2145.42 4C5.99 424.35'eter tm. (deq.F) 0.,.26 106.34
£,nle volume (act.) 233.731 3244M2 171.536
3jrtvtric press. (in.4g) 25.44 25.31 26.40"Vi~lme H20 Imp. (ml) 72,23 116.00 35.A0
900111t chnge sil. gel (g) 5S.00 64.35 37.00t CU - 1.410C I. I•0 1.1ioo
% J2 16.200 18.400 18.D00
Co PPm 36.700 92.301 122. ,0o
% ; 82.200 80.600 A.600,Arta of stacK (sq.ft.) 1.77 1.77 1.77
Saw~le time (min.) 1160.00 445.M 240.C0
Italic pressure (tn.H2O) -0.44 -0.56 -0.54
,"oz; Ie dia. (in.) 0-100 0.300 0,200
,Metcr box cal. 1.0020 1.0020 1.,020Cp Of pitot tube 0.34 0.34 0.34

Lab•iratory Report Data. Total ug

HHX 3180.00 - 3180.00 4.18

ADA < 2450.1)0 24S0.00 ' 2.45

Trinitrtbenzene (1 3 5 TH8) ' 5230.00 o 5230.00 < 5.23

Oinitrabettlent (1 3 Omq) 4 1480.00 < 1480.00 4.46

Nltrobentene 1050.00 * 1050.00 0 1.05

Tetryl I 12500.00 < 12500.00 4 12.50

2 4 6 Trinttrotolugl (TNT) 70400.00 39600.00 93.50

2 4 Ulnitrotoluene (2 4 ONT) 4 10S0.00 < 1050.00 ' 1.05

2 6 Dinitrotoluene (Q 6 ONT) 4 1000.00 1000.00 ' 1.00

k



7ast ýsta IýATMULAT! -'ST

-,c t n L...H CAJLaER IJTLET

A o 1. -:" O74

-vi V1 U c. .32.142 30.5. 06 130..76

3rveatric Ca-ss in.) g -0Z 11-11 -.
VOtAWi p4,essure (1f.~00 *2.a *a1 i 09..5A

ozzta si. in.) get(g)40 0..10 .37-0

T1a 02 rae Eatrs 3003. 1361.400 139.8

Cc.6 7.0r 92ta

ToalNyrcaba W23.9'Z 23.9C Z0.60

Ars tc skf. . .717



'AWT!XM RREff1 WOMNICII PUA

x.,n .mer t- . `3L Ztat I On ýF-FMMWER *,XffL,.T

ii-e 'ert od :3:9-1537 1340- 340 0945-1444

1:•ts For Calce.
)i,. rt. delta P 0.,896 0.103104 0.017647

Oeita H 0. 3191 1.01125 0.M552,8
Stcx tm. (deq.F) 1 s5.-8 1790.24 1721.J5

; tvr ws. (c•j.F) 112.4i i C-.13 I 14.A4

mlIe volume (act.) iS7i.3l 224.444 144.556
?ir•.trtc pre:s. (in..M) 25.44 26.31 ^5.40
-oIL-m H20 i~m. (l0.il30 lo 320.00 175A.0
4etirnt chige sit. gel (g) ,3.10 55.00 31.•0
S7.100 6.:00 5.000

9,00 10.700 11.500
R4P CO 7.GOO 6. L100 7.100
1 4 83.600 82.200 82.500
,Ar' of stack (sq.ft.) 17.10 17.10 17.10
-ranple time (min.) 340.00 360.00 240.00
0,Ctic pressure (in.H20) -0.10 -0.10 -0.10
*.o!zle dlia. (in.) 0.760 0.8,00 0.300
'zedr box cal. 0.9953 0.9953 0.9953

Cp of pitot tube 0.34 0.34 0.84

Labor-tory Re•mrt Data. Total ug

INX 12.52 2.16 , 1.27

•OX 4 0.9 • 0.98 2.92

Trtnitrobenzene (1 3 5 TNB) 5.90 < 2.09 < 2.09

Oinitrvbtozene (1 3 ONE) 0.50 0.24 0.87

,litrobenzmne 0.42 - 0.42 4 0.42

Tetryl 4 5.00 4 5.00 $.DO

? 4 5 Trinltrotoluol (TNT) • 1.92 < 1.92 • 1.92

2 4 Oinitrotoluene (2 4 ONT) • 0.42 0.42 - 0.42

2 5 DtInltrotjluene (2 6 WNT) < 0.40 -c 0.40 - 0.40

S



ýAýI1CUXE, 4EVADA

T-st )It, ACIULESS ~EltU A4 PMATIJLAT! T7•ST
Ur; ,lbe 112-1 7 2-2• Tz-

, ,•a t I on AFT:13URNER CLT.ET

Ii.j - er lod 04,0-137 1640- 2.40 0945-1414
~parvtor VS AAISI= A/

hipts For Cacs.
ra. ft. '4( ta P 0-19973 0. 4017"18 0. 0041,^A

Sr3ck tOW. (deg.F) 1,.6 3 n73. )7 16Z9.71
,4etvr tamp. (deg.F) I•ý9.ýO I.C5.31 "I0. ý'
J.4ve vollm (act.) 2.5. .9 256.Z33 151.315

Uvommetric press. (in.8g) 6.."4 65.31 26.40
Voluas 420 ina. (at) 3z9. 2'0 340. .0 178.1-0
Yjei,;nt chnge siI. gol (g) 50.20 56.00 1.3.La
% 2 7.10 6.50 6.C

9. A 10.27 11.50
PPI4 CO 7.50 6.20 7.10
S33.0 32.300. d2.50

Area of stack (sq.ft.) 17.10 17.10 17.10
Sarle tme (min.) 340.00 U60.20 240•0.
Stauic pressure (in.H2O) -0.20 -0.I0 -0.10
Nozzle die. (in.) 0. Z60 0.360 0.310
Meter box cal. 1.0030 .03 1.0030
Cp -t ;)!tot tu 0.34 0.34 0.,4

Laboratory Report Data

Front Slsf acetone, V. 0.Ou49 0.0018 0.0024
Filter catch, g. 0.0025 0.0018 0.0020
Total particulate catch,g. 0.0074 0.036 0. 001

Smokeless powder

Nitrated Esters 1805 < 1660 < 147

Cam 2eport Data

XOz PPM 58.9 54.6 54.8

Total Hydrocarbon PPl 0.2 0.0 0.3



`TACX TEST 3

50COMF~6 UGUIRS

RAW OPERATIONAL DATA

4v

131IR2



'AI4TCRN-E 1'41Y 4AtM1T' PL'A
A A VALJA

".un -umer T3-1 fl-2 T3-3
I c:c.1tI on FLASH C{AI.!3ER ISLET
Dlate ý7-17-19g 07-U;--;9 J7- i3-39
Mv~ ýeriod 945G-r0C6 1449-M~O 14AO--21)}0
v"e~r3tor .00 L1 0

I;nouts ý7or Caics.
4 rt. jelta P 0.4-89SOO 0.529M~ 0.571400

Dýelta H 1.2C]O0 0.1"00 0MUMOC
Stack tem. (deq.F) 11-23.00 1M.30 933.'0

3.imtle ve~lume (act.) 22i.;41 12*7.521 10.~
3ar,-iTetric oress. (in.;ig) 26.48 25.)4 25J37
VOILu 420 imp (MI) 115.20 50.0 CO 0.00
'4eiqnt chrige sil. gel (g) 420.40 23.200 7
% C02 2.400 2.-00 1.300
% 02 15.200 16500o 16.,'CO
ppm CO 9.2'CL 5S,300 113.600

% 11: 1.0~00 31.100 81.500
Area of stack (so.ft.) 1.77 1.77 1.77
Sample time (min.) 436.20 251.0c 3180.00
Static nressure (ln.H20) 0.06 0.06 3.06
l ozz'e dia. (in.) ~IA UA MI
?ieter box cal. 3.9991 0.3199! 0.9991
Cp of at tot tube 0.,3 .34 0.34

Cern Report Pit&

Total Hydrocarbon PPM 49.0 33.1 38.2



I~N•T'X3~NE A•.•Y •J4,N1ITT0N PLANT

~nt 2atd PLOSI'IES ITST

Lxction FLXSH C:WAJER CUTLET
L'ate 7-17-1,' 7- 17-1•9 7-43-3•9

T1 A-perind 0445-1225 14319-L221 1433-2134
C•,eratcr JO0/1S ZV/SX =1 WS

Inputs For Clcs.
ý.A. rt. id(ta P 0.461140 0.442933 0.52224

1.&339 O.J2759 1.ZOM2L9
StJOi t!M. (deg.F) 440.22 510.21 512.S9

t•mr te. (deg.F) "6.24 113.48 111.)2
:.mae vui, f3ct.) 229.737 146-.67 243.27?
Jarrmet.ic p.ss. (in.Hq) 25.48 25.274 25J7
7oI1Ae H20 imp. (mul) 160.-0 74.00 124.20
',eifqfit chnge sil. gel (g) 46.0 31.00 49.M0
A C02 1.450 1.300 1.100
% J12 17.200 17.500 17.500
?PM CO 19.00 100.400 169.000
Si• 31.400 81.200 81.300

Area of stack (sq.ft.) 1.77 1.77 1.77
Sairle time (mln.) 360.00 240.00 360.00
Static pressure (in.H20) -0.48 -0.48 -0.56
Nozzie dia. (in.) 0.'00 0.M00 0.300
;?eter box cal. 1.0020 1.0620 1.0020
Cp of p~tot tube 0.84 0.84 0.84

Laboratory Report Oat:, rotal ug

,4 3180.00 - 31.80 ' 12.70

ROX 2450.00 < 24.50 - 9.80

Trinitrobenzeee (1 3 5 TUB) 5230.U0 < 52.30 21.70

Olnltrobenzene (1 3 DNS) • 1480 00 < 14.80 4 5.90

Nitrobenzene 4 1050.00 < 10.50 22.00

Tetryl 12500.00 < 125.00 4 50.0O

2 4 6 Trinitrotoluol (TNT) 89200.00 64.20 171.00

2 4 Olnitrotoluene (2 4 ONT) - 1050.00 4 10.50 - 4.20

2 5 Dinitrotoluene (2 6 ONT) 4 1000.00 < 10.00 4 4.00

4)



, MY ýkra --T~.I.! '¶TICM--A

.Lfl. imico '3-1 -"-73-3
.t-"M CULA~3ER XTUT

Irputs For WJcs.
:q. rt. ::3ti P )..C3 0. "-:2W 0. 4.6"54

',otL.uai i2c . (at) 10720A 75-0 1Zý3.Z0
-ýei ;nt .rn"g sit. got (g) 40-20 33.20 46.C0

02 1.C0 17.200 17.500
?U4 CO 19.000 1,00.400i 169200O
J-%8 1.400 31.:00 3l1200

Area of' stack (aq.ft.) 1.77 1.77 1.77
Sdpt* time (min.) 370.00 240.0ý 360.00
Static piassur* (in.Qnf) -0.4a8 -a-20 -0.52
'iozvt dia. (in.) 0.310 0.310 0.366
Meter box cal. 1.0020 12L'020 1 COZO0
Cp of pitot tube 0..3. 0.34 0.34

Smokaloss powider

Nitrated Esters 35692.58 3099.38 77M3.13

Cam Repor~t Data

Total Hydrocarhon PPM 33.9 27.3 27.9



HA)WTNORNE ARMY AIITTICA PLW
AWTbfCRiE. AMV"3

Ttst 2.ta .XPLOSIVES 7ST
'tn ,usewr T3-1 T3-2 T3-3
Lzcat;. ,AFTM ,UPER OUTLET
% 7-17-Ag 7-i17-9 7-13-89
Tiie mriod 0445-1226 1440-2221 1433-2124
,perator ,Ml/WS -M!/SK A,14S

Inputs For Calcs.
A•. rt. lelta P 0.090423 0.084823 0.096900
I'elf tl 0.A0397 0.-4542 0.12431
bcx t,.- deg.F) 1313.A7 1302.19 1306.20
.'Iet.er t•-mo. (oeq.F) A7.33 116.211 185

S4ie vo !ume (act.) 174. 36 112.)64 191.591
3a, etrtc press. (In.2.g) 25.18 25.94 25.97
Vole 120 irwp. (ml) 275.00 185.00 310.20
WeinIht cnnge sil. gel (g) 42.30 25.20 43.C0

C J2 6.500 6.700 6.200
' 02 10.3G0 11.CO0 11.200

4.900 1.'CO 6. 00
83.200 82.200 82.600

Area of staL'- (sq.ft.) 17.10 17.10 17.10
3amole time (min.) 360.00 240.00 360.00
Static prezssure (in.H20) -0.10 -0.i0 -0.10
Mozzie dia. (in.) 0.760 0.760 0.760
Metr box cal. 0.9953 0.9953 0.9953
Co of pitot tube 0.34 0.34 0.34

Laboratory Report 03ta, Total ug

M!x 1.27 -c 1.27 4 1.21

RDX 3.81 3.82 2.80

Trlnitrober.zene (1 3 5 TN8) < 2.09 3.46 2.78

Dinitrmbenzene (1 3 ONB) 5.60 8.40 5.17

Nitreoienzene ' 0.42 20.20 ' 0.42

Tetryl 5.00 - 5.00 - 5.00

2 4 6 Trlnitrotoluol (TNT) ' 1.92 < 1.9? 1.92

2 4 Dlnitrotoluene (2 4 ONT) ' 0.42 < 0.42 0.42

2 5 Oinitrotoluene (2 6 DNT) ' 0.40 < 0.40 - 0.40



IA1WTCU ýJM! ;A"I~3.TICN PLANT

T~~~~ ~ ~ uiiE lat ADA ATCLTEIT

X3C 004UrTZ2=h~El 'ETLET

Ir'CtZ For C~atis.
;.I. rt. .*its P 0. J731 0Z 0.034.311 0. 287h0
'etta 34 0-13597 1.37917 1. 12i31
^.t icm tma. (de.F) 1747-9 1 W0.25 17z?920

;ýWwe vatum (act.) .91.;34 142.233 221.7;6
3armutric press. (in.AIg) :6.4 :5.4 A 5.97
VoitQ A23 b~a. (at) zs.za :52.20 376.20
ýIev-,nt c*¶nre sit. gat (g) 40. z0 31.20 46. C
% C22 6. z00 65. ,M 6.Z00

% 210.;00 11.C00 M1.00
?PH~ CO 4.5;0 1200O 6. ;00

%A33. Z 0 a2.500 32.600
*Area of stack (sq.ft.) 17.10 17.10 17.10

Qmapi* tim (min.) 360.CO 240.00 U60.00
Static prouaure (in.IZO) -0.C9 -0.10 -0.10
A*ozzI@ dia. (in.) 0.360 0-260 0.260
ýOeter- box~ cat. 1.0030 1.^6030 1.C030
..p of pitot tube 0.34 0.31. 0.54

Laboratory R " rt Data

lrcrt hatf sactone, 9. 0.C009 0.C030 MOM03
Fftxar catch, 2. 0.0016 0.0019 O.C024
(otat particutate catcha. 0.0025 0.0049 0.0057

Mitratad Ester- 3184.97 2237.525 5774.47

cam Reaert oats

NOx Pp" 55.4 43.3 47.4

ToWa Hydrocarbon PPM 0.1 0.3 0.1



SlIUC1M I=S 5

RAW OPMIATIONL DATA

4r



t sr T 5-1 71 T'5-3j

L~x3tiom FL'->;C:1AA~ER 1 ILET
07-29-89 07-29-;9 31 (03 9

1,,* -eriod W017-1630 19CO-ý,0O 2
;w .0tur 00

IItEF-Ir 'Xtlcs.
Fq elta P 0.124250 O.ý39900 0.43,390

0.750no O.;Csuco U '-CC
S ~:-ni. (deq.F) .373-10 1075.C 3 9 7 .50

,+ýtr x ý (deq.F) M. 20 92.0 !01.-50
5;= e volunie (act.) 133.214 143. ,7 3 E10.243
3arcmtric press. (In.4q) 26.41 26.41 a 28
-13ýLme rý2o imp~. (ml) K~.010 55..0 44 L-,0
'4eie'tt cmige sil. tieI 1) 34.00 33..'0 23.00
i..C;J2 1.20 2.?j 2. 0

L2 !7170 16.10 16.i0
rpm~ CO 1356.20 261.-' 0 26.10

1 4 812, 81.'0 815'0
Area of Stack (sq.ft.) 1.77 1.,7 1.17
Saa~e lime (min.) 3/320 .130. C 240.C2O
Stat* ;r-msure (In.H20) 0.25 j. .5 0.25s

Ar:ozzze ýo; (in.) IA M 3
-4ettr t-x cal. 0.9991 0.9991 0.9991
Cp af pi'aot tube 0.34 0.34 0.34

C~wm Reperx G~ti

Toia! H~ydrocarbon PPM 32.2 50 8 45.8



iAAWT',ýME XkNY 14WINT1t-A ?UXT
ýAofc0'NE. 4EVACA

7-ct -,at& EXPLZSIVS TEST
T5 :- 75-3

U-r3 tI,%I IAS" CMA.A18q O4JT,'.T

-Per3tor XS

ý,e It. ea P 3 5 0-57697 0.5021166
Celti 4 1,37347 1.:C000
tack LeM. (deq.F) 5 4;9.54 512

'etr teml. (0deq.F0 3 39.-3 10 3. i0,
XlevoiLmn (dct.) L'12 256.32Z3 161.335

ý3,rmetric press. (in.H) 'R'6541 2.17
vclhme H20 ir (MI) d 13.^0 50.20
Weiflt chnqe sil. gel (g) 53A 66. 00 34.20

Cý 22 1.Z a 1.500 1.500
% .2? 1320 17.400 17.500
PPM CO 106.2100 171.200 188.S00

60.1,00 31.000 30. j0

Are-& 0 stack (sq.ft.) 11.77 1.77 1.77
!amole time (ina-) 390.20O 360.20O 240.00
Stitic oressure (Mn.20) -0.49 -0.Z8 -0.57
Nozze dia. (in.) MOO2 01.000 0.'002
-,+@ter box cal. "00 1660 102

Cp of pitot tube 0.34 0.34 0.34

Laborstory Report Data. Total ug ' 23.0' 170 27

qDX ( 184U.30 A 98.00 ' 9.80

Trin'trobenzene (1 35 1148) ' 3920.00 'c 209.00 -C 20.90

Oivnitrobenzene (1 3 ONO0) -C 1110.00 < 59.00 4 5.90

Mltrobenzene 4 788.00 < 42.00 < 4.20

Tetryl < 9380.00 < 500.00 50.00

2 4 6 Trinitratoluol (TNT) 7F800.C0 677.00 184.00

'i 4 Dinitrotoluefle (2 4 ONT) < 180. 00 < 42.00' 4.20

2 6 Oinltrotoluene (2 6 ONT) -c 750.00 < 40.00 < 4.00



;"tion ýLASX :V:Wt VTLL1
late '.9- '9 7-A- 9

:*Herod *U4 17 51.129 I 21- 1719
Jcerstor 1% M

IrvJuts ior Zatcs.
r. ft. .ittr p ,)..S!:,.5 0,.,Z533 3..C-.SBI

'tcta.(deg.F) 7.6 4#7.37 519-23Wa(r two. (eq..i) I4.• --v7. A 1 1..5 1
;MWLO Yetui (act.) 273.,:,42 ' 7.41516 17"1,. Z9
iv-,-wtric or"&l. (In.i(g) 7.164.1 Z6S.10 Z6..;7
VOt•AW.1:20 imp. (aot) 77.;0 •7. '0 62 . -0

'.i;int cfee sit. get (g) 48. A-2. .. 0
ýýv I00 . :.:o1.-ýx

73 i3. lCO 17.100
?Pp co '06. ý00 171.Z300 i3a.00
x 30. 700 a 1. 174I' 11.00O
Area of strck (aq.ft.) 1.77 1.77 1.77
Semi* tiv (min.) 390.A- UA 60.0 240.W3
5tatic pressure (On.HZ) -0."0 -u.57 -4.38
Vozzte Cie. (in.) 0.310 0.O10 0.31,0
Atetr box cat. 1.OZO 1-.:010 I.GG20

Cp of pitot tube 0.J4 0.34 0.34

Nitratad Esters 23326.00 1041.31 4389.53

Cam Report Date

lotat Hydrocarbon PWN 25.0 34.7 30.5



!A;WI•..fIE iOM-NITIZI PLANT

Tk-st 3ats Ey, PL0SIES TEST.-;.4n u•mber TS- 1 15-2 TS-3
Location AFTIgRBURNER OUTLETý7,&t ' 7-,9.-6'9 7,,19-A9 7- •.0-,39
'l e rl•od 0955-1720 1824-0129 1Z21-:718
peritor .$I/WS J4ISK .?I/S

!nruts Fcr Cacs.
.41. rt. ,elta P 0.399!07 0.100790 0.096153
Oeita H ).-6603 1.00944 O.Mz2750
ýtacx tem. ýde.Fj 1.69226 1703.71 1713'A
,4err temo. deq.F 111.)4 105.44 M!9.35
SiMple volume (act.) 229.435 219.521 142. 6
krvmetric press. (in.1lg) 26.41 26.41 25.j7

Volume H20 imp. (ml) 358.OC :01.00 120. 0
deight chng. stil. gel (g) 46.-0 63.00 36.00
% Cd2 6.600 6.200 6. 100
% 02 10.-00 11I00 11.200
PPt" CO 6.900 5.600 6.900
1N 83.ICO 82.300 32.700
Area of stack (sq.f.) 17.10 17.10 17.10
Samle time (min.) 390.010 360.00 240.00
Stat;c pressure (tn.H20) -0.10 -0.10 -0.10
Nozzle dia. (in.) 0.300 0.I00 0.300
;ieter box cal. 0.9953
Cp of pitot tube 0.34 0.34 0.34

Laboratory Report Data. Total ug

HMX 12.70 1.47 < 1.27

ROX 2.76 2.57 2.34

Trlnitrobenzene (1 3 5 TNB) < 2.09 2.19 7.52

Olnttrobenzene (1 3 ONS) 2.63 7.60 1.90

4ltrobenzene 0.42 1.56 1.91

Tetryl ' 5.00 < 5.00 < 5.00

? 4 6 Trtnttrotoluol (TNT) , 1.92 < 1.92 - 1.92

2 4 0inttrotoluee" (2 4 DNT) < 0.42 ' 0.42 ' 0.42

2 6 Olnltrotoluene (Z 6 WNT) 0.40 c 0.40 . 0.40



~st ~.ra 11ATM .ESTR23 .. ;M P'AITW..A72 TEST

'._"n.ý. FTERSMaEl UJTLZT

*a *r1 .i55-7Z0 13Z.*212 11-11-1713
.AAS Al-' Ak

[routs ýOr C~ates.
o. rt. .ýeItm P 02'Z7 0CM70 0.1017:-6

:ZZCX ts (deq.F) !-,7.56 171.-6 1719.26

-xvio~ votism C3ct.) 4.1 '.79 156.5:0

Lj IZ0A 4:1 A. (NJ) 3'16.,0 3.39.-0 C01
4ei;'It ClINOq tit. 2*1 (g) 53.;0 59.30 '2.20

C:2 &A 6.Z0 6.',0
¶ 3102011-10 11.A
?P~5_5 6. A.05~

3 3.10 &2.30 3.-
A,-ea of stack Csq.ft.) 17.10 17.10 17.10
i.31c*i time (minf.) 3190.00 360.00 240.00
atic pressure (ln.HZO) -0.10 -4320 -0.10

Ndo.zte din. (in.) 0.310 0.310 0.310
:ýtrbox cal. 1.0030 1 .0030 1.0030

0 of pitot tub~e 0.34 0.3.4 0.34

!.Nborutory Report Data

Front ;-,&f acetone, g. 0.CDZ9 0.0012 0.OW0
Filt~r catcn, g. 0.0015 0.0005 O.OCOO
Tatt al eiticulate Catch,g. 0. 0DM 0.0017 0.0C0W

Nitrated Esters 1347.5 c 2575 4 1413

cam Report Data

idOX PP" 57.3 A&.?. 51.7

Tat'nt Hydrocarbon PPM 0.6 0.3 0.4



STACX TET2

4OFt".4 HOURIS

ANAL7TICAL DATA SUMMARY

, I L ilR2



7r ___ i ;O7AY 7. 1-33?0NM =ZC.
Li.)nvilla L~aborstary

CTIZMT: USATAMAHWAAP
SAýIPLZS ?RCZIVD: 7-19, 20, 8-1

' 3: 3907L060,0 7 3,153, 137
3903L202

W.O.$: 723l-03-02

Th3 following is a summary of the quality control results and a
description of any proolems encountered during the analysis of
t'his batch of samples:

1. All sample holding times as required by 40CFIR126 were met
foz water samples. Note: Holding times for soil samples
have not been promulgated by the USEPA.

2. All preparation blanks were analyzed below the required
detection limit.

3. All calibration verification checks were within the
required control limits of 90-100%. Calibration
verification is performed using independent standards.

4. All laboratory control standards (blank spikes) were
within the contrul limits of 80-120%.

5. The methodology used to analyzed these samples fcr
n.i.trocellulose and nitroglycerine is not speific enough to
resolve these compounds as seperate analytes. The data have
been averaged togethe: and reported as nitrated esters.

tdck R. Tuschall, Ph.D.D f
kxabratory Manager
C'ltville Analytical Laboratory



ROY ?. W1ESTON, INC.

GLOSSARY OF T=%MS - INORGANIC RE',)ORTS

CAT! OUTALiFTERS

U - Indicates that the parameter was not detacted at or
above the reported limit. The associated numerical
value is the sample detection limit.

- Indicates that the original aampla result is greater
than 4x the spike amount added. The USEPA-CLP has
determined that spike results on samples where this
occurs may be unreliable and, therefore, the control
limits are not applicable.

ABBREVIATIONS

MB - Method or preparation blank.
MS - Matrix Spike.
MSD - Matrix Spike Duplicate.
REP - Sample Replicate.
LC - Indicates a method LCS or Blank Spike.
NC - Not calculable, result below the detection limit.

1ABORATORY CHRONOLOGY AND HOLDT!ME REPORT

The test code listed indicates the specific analysis or
preparation procedure employed. The codes may be
interpreted as follows:

MNAW - Metals prep test for AA digestion, water matrix.
MAAS Metals prep test for AA digestion, soil matrix.
MICW - Metals prep test for ICP digestion, water matrix.
MICS - Metals prep test for ICP digestion, soil matrix.

M**TO- This type of code indicates a total metal analysis
(eg. MAGTO indicates an analysis for total silver).

M**SO- This type of code indicates a solubla metal analysis.
(eg. MAGSO indicates an analysis for soluble silver).

M**EP- This type of code indicates an EPTOXICITY metals
analysis (eg. MAGEP indicates an analysis for eptox
silver).

I**TO- This type of code indicates a non-metallic total
analysis. There is also a complimentary soluble
analysis for each of these codas (eg. ICNTO
indicates an analysis for total cyanide).

A suffix of -R or -S following these codes indicates a
replicate or spike analysis respectively.



20Y F. *JEZTN :dCC.

1iCRGANICS DATA SUMMARY REPORT 02/15/10

CLIZ:IT: JSATHA:4A-HWWAP ESTON 2ATCH4: 3907L158
"I'C;i CRDER: 2231-03-04-0000 R',-77RTING
S,IMPLE SITE ID ANALYTE RESULT UlJITS Li;,iTT
ain~inm a umi ~m~miuun mng i .nim *.~ign u~B~s aR1•mu i~nii • mnn.~i

-0Ml JH-FCO-PART-BHW f2-1 NITRATED ESTERS 29700 UG 1400

-015 UH-FCO-PART-BHA T2-1 NITRATED ESTERS 743 G 338

-017 UH-AO-PART-FHA T2-1 PARTICULATE 0.0061 grams 0.0000

-018 UH-AO-PART-FILT-T2-1 PARTICULATE 0.0026 grams 0.0000

-019 UH-AO-PART-BHW-T2-1 NITRATED ESTERS 1550 u UG 1550

-020 UH-AO-PART-BHA-T?-1 NITRATED ESTERS 250 u UG 250

-035 UH-FCO-PART-BHW T2-2 NITRATED ESTERS 12600 UG 1250

-036 UH-FCO-PART-BHA T2-2 NITRATED ESTERS 1420 UG 425

-037 UH-AO-PART-FHA T2-2 PARTICULATE 0.0031 grams 0.0000

-033 UH-AO-PART-FILT T2-2 PARTICULATE 0.0018 grams 0.0000

-039 UH-AO-PART-2HW '7'-7 NTRATED ESTERS 1480 u UG 1480

-. 4 UH-1O-PART-BHA T2-" NITRATED ESTERS 175 u UG 175

-051 CCMP FLO PT T2-1 NITRATED ESTERS 5.0 u UG 5.0

-052 CCMP A' PT T2-1 AMITATED ESTERS 5.0 u UG 5.0

-0; CCMP FLO PT T2-2 NITRATED ESTERS 11.1 UG 5.0

-037f CCMP AO PT T2-2 NITRATED ESTERS 5.0 u UG 5.0



3Y F. 'iES-siN IN~C.

I"1C""GANICS METHODl 3LANK DATA SU-NARY PAGE 14211.6190

CL ::IT: U$SA7-X!A-PWAAP 'iZ3TCN BATCI A 3907LISI

',PLE SITT 1t' ANALYTE .REZULT UNITS L1IT
,11 1m iaiu i.enm~~ Anui~UU InT

~L, K " 03S9LCOOS-MBi1 NITRATEJ ESTERS 25 u NG/L 2

3LNK.2.0 89LNCO084182 NITRATEi~ ESTERS 2.5 u MG/L 2.



"ICY F. '4E3TCN, iN~C.

MI :CGAN ICs ACCURACY REP-1RT 02/15/90

ICLfýJT: USATPHAMA.-WIAAP '.ESTCN BATCH 4: 3907LI58
OC, RDER: 2231-03-04-0000

S?!:(ED INITIAL SPT(ED
$:PE SITE 1D ANALYTE SXIPLE RESULT AMOUNT ".RECOV

.awa unwwmainm~m.ummum monain"Womin .U moun Moon "Muiminu

3L':Ki0 39LCO08-'1B1 NITRATED ESTERS 10.3 2.3 u 10.0 Ica
3L, K2 110 9L4'C008-M1B2 NITRATED :ESTERS 49.5 2.5 u 50.0 99.3

NITRATED ESTERS 49.5 2.5 u 50.0 99.0



I JOY F. '4ESTC1, IC.

!.1CRGANICS WOUPLICATE SPI.YE REPORT 02/16/90

Cl T :`T 'JSATPAMA-HWAAP AiSTON B3ATCH #:3907U1!
'4CR( ORDER: 2231-08-04-0000

SPIXE.#1 SPIKE12
A1X1PLE SITE ID AN1ALYTE %IEOVECV %IFF
"Momau mnuumnam~mmftmuumwum= memm inumin Manam

3WKL2i3 39LYCG08-MB2 NITRATED ESTERS 99.3 99.0 0.20



\Sc~ANICS DATA SL,,4MARY RECIT 0'1/13/:-o

C' "IT: USATM!AMA-THWIAP :iE3TcN 3ATCH #:8907LIS7¼C(CRCE.R: 2.2'3]-08-0J4-00O0

SXI~P!.E SITE ID VýJALYTE REZULT UNITS LI I T
-j1 UHFO-iT-H T23W~TD TERS 1i220 S10

-017 UH-F"CO-PART-SHA T2-3 NTRATED ESTERS 650 u UG 550
-013 UH-AO-PART-FHA T2-3 PARTICULATE 0.0037 grams 0.0000
-019 UH-AO-PART FLT-T2-3 PARTICULATE 0.0020 grams 0.0000
-020 UH-AO-PART-BHW T2-3 NTR.ATED ESTERS 1180 u UG 1180
-021 'JH-.AO-PART-BHA T2-3 NTRATED ESTERS 252 u US 252
-024 CCMP FCO PART T2-3 NTRATED ESTERS 6.4 UG 5.0
-025 CCMP AO PART T2-3 NTRATED ESTERS 5.0 u UG 5.0



ROY F. '4ESTCN INC.

INORGANICS M9ETHOD BLANK DATA SUMhMARY PAGE 02115190

CL IZNT: USATHAMA-HWAAP ';ESTCN 3ATC3 #: '07LI37
WR( ~JRD0EA: U2291-08-04-0000

RE?QRTIN
SAMPLE SITE ID ANALYTE RESULT U NI TS L IMI T

3LANK-0 89LIC008-1481 NTRATED ESTERlS 2.3 u ~M/L 2.5

BLArNK20 89LNC008-MBZ NTRATED ESTERS 2.5 u MG/1. 2.5



F. : :;Ac.

2L :hT:~ *'4AP WESTON 3.ATCX * 39071187
~4~ORDER: '?.31-03-04-O000 PvD I1" AL SKE

f,?L SU 13N iL YT ifSTE 10 lLE RES6LT AMOUNT %RECAOV

KA`110 39UKC008-1'lB1 NT:ZATED CESTERS 10.3 2.3 u 10.0 103
3LA:ifK20 3 9L IC dC3 -X 2 ~ 'T:ZATED EST E RS 49.3 2.5 u 50.0 99.3

NTATED ýSTZRS 49.5 . 0. 93-

-r. 4 0 0 9 .



RIOY F. .4*ESTCN INC.

INCRC-ANICS 7UPLICATE SPIKE REFCRT 02/16/00

CL:>!T: USATPAI4A-HWAAR !-ESTCN 3ATCI ~1: 3907LIE

3 1 SITE ID ANALYTE "'ECOV %RECOV %DIFFILm23 39LNC00-MB2 NTRATEO ESTERS 99.3 99.0 0.210



Lionville Laboratory

"T"ZiT: USA-VL\A - t\AWIZ.ORNE SMPLS RZCnI'VZD: 07-27-89
7; *: 3907L153, Air

[/.O•:2231-08-04

Samnles have been prepared and analyzed according to USATHAMA
Method LWO2, Explosi'ves in Soil, modified for the analysis of
C-5 samples.

The following QA/QC control samples have been analyzed
concurrantly with each extraction batch. Abbreviations noted
below have been used in the data summary.

3 - Reagent blank analyzed to provide an indication of
lab contamindtion and its' effect on reported
analytical data.

Samples (soil or water) are spiked with target compounds to
provide precision and accuracy data.

SS W Designates sample spiked with target compound.
SSD - Designates sample spiked with target compound in

duplicate.
D - Indicates duplicate analysis of a sample.
NS - Not spiked.
DL - Diluted below calibration range.
G - Indicates elevated detection limit due to sample

interference.
S- Not reported.

NOTZ: Spikes have been reported as result (% recovery).

Data Oualifiers

< Lass than

> - Greater than

Analysis Summa-•l

Samples Collected: 07-25-89
Samples Prepared: 07-28,31-89
Samples Analyzed: 08-07-89

Carter Sulton, Ph.Df DATS
Vice President/Laboratory Manager
Lionville Analytical Laboratory



2....: Non-quzintitative recoveries were obtained for
nitrobenzene during these analysis. Mcdifications
made to Method LWO2 to analyze M2M-5 samplas resulted
in the loss of nirobenzene during analysis.
Although certified detection limits have been
reportaed, it is likely that actual detection limits
are higher than the detection limits reported.



a 11 A0AlIp I

'731 -4 4. . .' .~ . .~ . ~ V. .

I vI v vI0 I O 4 C I /v-0 4 0_ *o

Ir co t - r- r- 0%

t. I 1 0 . 21 *- . .V.a 4 -r %

") I -O Or4nr4 .0a 0 I 4 TC ;1

V E.440 ý.4 ~ I 4 -

;I v I I

I n - a1 -vV VVV0 Vj q q

4j 1 N q
if o I g 4 -a nM0

E I 1 4 . jitr 01 . N.% 0 - 0 0 I r44 II O -N
11 0g~ 3 ~ m N 4U %c

Itx II- 0- mI E-4 1 -4m m
1 V V V V VVVV I

cl if I
=I 0 I co a r4 0 if 0 co 0 0 NI UI - 0 04 1 I Uit~O~)e~' '
E-~4JI 1 4~~~f- ~~v -- 0 I to :I4J t0 a% a.cNOOa .

il g1q g N c0 0 4J i 4Ut- I 0 0% (1 .,4 l . .
3~ 1I) I EE44 1 %0 -- E4'Ir4~of 1 3

m- ;4 .~ if :D 11 -4 I

;4 i I I I -IIý ý ý

I~~~ .3 *0 * I

11..1f- 0r aI I 0I'.4 *1 00 OUI 00 1 I o)004I
!I E, I II Q- Ife% 0 I1c oL n n-4 : ON 0 9 %%
1 I (j rI 0 n4 1I4vC - -0 4A .- Oc
;~I W I E4 N@444N0r V VVVV I4 P4 *dP- P

:tI I 4j

4I 1 4I 00 ;u 4 00I 'O4f *Z

IN ~I II

xI I

It k ) I ............. I it U . . . . .

I~~~~~~~~~~~~~~~~~~ I~. ...4...................0& ..4i ..............
I" In o N.................. E-I 'I . * e4**

it 4jc 1 101 *1 E. * W E. E. 11 o I i-4 * * W E- * r S4

it10 1 1 ll I J I M 9 . . 1

II .&4 I to**I I * .

04 0 e ý -IC a :4

a10 m. M- to I _ r4 P4 E" N N N



RCY ?. WZSTON, 1-..!C.
Licnvilla Laboratory

CL*T: UZA"Aw.. - "AWi"NO-TZ SAiQLI-S RCZZJ'ED: 07-29-89
. 4':3•: 3907L137, Air

-4.0.4: 2231-03-04

!T'J/t OSI'7rE NARPqATIV•

Samples have been prepared and analyzed according to USATHA2IA
Method LW02, Explosives in Soil, modified for the analysis of
:CI-5 samples.

The following QA/QC control swplea have been analyzed
cohcurrently with each extraction batch. Abbreviations noted
Delow have been used in the data summary.

Ab-breviation tsr~ia

BIZ - Reagent blank analyzed to provide an indication of
lab contamination and its' effect on reported
analytical data.

Samples (soil or water) are spiked with target compounds to
provide precision and accuracy data.

ss - Designates sample spiked with target compound.
SSD - Designates sample spiked with target compound in

duplicate.
D = Indicates duplicate analysis of a sample.
NS - Not spiked.
DL - Diluted below calibration range.
G Indicates elevated detection limit due to sample

interference.
NR Not reported.

NOTE: Spikes have been reported as result (% recovery).

Data =ualifimerg

< W Less than
> W Greater than

Analysis Summary:

Samples Collected: 07-25-89
Samples Preparad: 07-29,31-89
Samples ?Malyzed: 08-07-89

Cnrter Nul-on, Ph.DU." DATE
Vice President/Laboratory Manager
LionvilJle Analytical Laboratoryj



NC: cn-cpuantitativ;e r~coveries wera obtai.-ed for
.i1zrobenzens during thlese an~alysiz. Mcdi~i-`---ticns
mac~e to Metliod L.402 to analyze M--5 samulas resulted
,n the loss off nitrcbanzene during analysis.
Although certiffia detection li&mits have becn
r~pofted, it is likely that actual detection limits
ar3 higher than the detection limits reportad.
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___- toy 7. 723.01, riC.•% -- L.,nvill.*Labo~a~ory

CLIZNT: USATHAMAHWAAP
'x4PLES RFCZIVjD: 7-19, 20, 3-1
"U - 3907L060,078,153, 137

3908L202
W.O.4: 2231-08-02

SThe following is a summary of the quality control results and a
description of any problems encountered during the analysis of
this batch of samples:

1. All sample holding times as required by 40CFR136 were met
for water samples. Note: Holding times for soil samples
have not been promulgated by the USZPA.

2. All preparation blanks were analyzed below the required
detection limit.

3. All calibration verification checks were within the
required control limits of 90-100%. Calibration
verification is performed using independent standards.

4. All laboratory control standards (blank spikes) were
within the control limits of 80-120%.

5. The methodology used to analyzed these samples for
nitrocellulose and nitroglycerine is not speific enough to
resolve these compounds as seperate analytes. The data have
been averaged together and reported as nitrated esters.

/fck R. Tuschall, Ph.D. D~tlw
oaIratory Manager
ville Analytical Laboratory



ROY F. WESTON, INC.

GLOZSARY OF TNZMS - I.YCRGX1IC REPORTS

DA2A C!JALIF!EPS

U - Indicates that the narameter was not detected at or
above the reported limit. The associated numerical
value is the sample detection limit.

- Indicates that the original sample result is greater
than 4x the spike amount added. The USZPA-CLP has
determined that spike results on samples where this
occurs may be unreliable and, therefore, the control
limits are not aoplicable.

ABBREIIATIONS

MB - Method or preparation blank.
14S - Matrix Spike.
MSD - Matrix Spike Duplicate.
REP - Sample Replicate.
LC - Indicates a method LCS or Blank Spike.
NC - Not calculable, result below the detection limit.

T.,AORATORY CHRONOLOGY AND HOLDTIME F

The test coda listed indicates the specific analysis or
preparation procedure employed. The codes may be
interpreted as follows:

MAAW - Metals prep test for AA digestion, water matrix.
MAAS - Metals prep test for AA diqestion, soil matrix.
MICA - Metals prep test for ICP digestion, water matrix.
MICS - Metals prep test for ICP digestion, soil matrix.

M**TO- This type of code indicates a total metal analysis
(eg. MAGTO indicates an analysis for total silver).

M**SO- This type of code indicates a soluble metal analysis.
(ag. MAGSO indicates an analysis for soluble silver).

A**EP- This type of code indicates an EPTOXICITY metals
analysls (eg. MAGEP indicates an analysis for eptox
silver).

I**TO- This type of code indicates a non-metallic total
analysis. There is also a complimentary soluble
analysis for each of these codes (eg. ICNTO
indicates an analysis for total cyanide).

A suffix of -R or -S following these codes indicates a
replicate or spike analysis respectively.



ROY F. 'JESTCN INC.
:!C•RGANICS DATA SU¶MMARY REPCRT 02/16/90

LIZA.. US.',THAMA- HWAAp
7,Lq4T- -.

WESTON BATCH #: 390/LO60,,. ,?ROER: 2231-03-04-0000

REVORYINGC, 9% SITE iD ANALYTE RESULT UNITS L IAIT
.••am 

w mmmmmmtmw 
mml~mlmmmmmn

.. UH-PART-FCO-SHW-T3-1 NITRATED ESTERS 25200 UG 5250
UH-PART-FCO-BHA-T3-1 NITRATED ESTERS 9930 UG 1720S•: UH-PART-AO-FHA-T3-L PARTICULATE 0,0009 grams 0.0000-J3) UH-PART-AO-FILT-T3-1 PARTICULATE 0.0016 grams 0.0000

u UH-PART-AO-BHW.T3-1 NITRATED ESTERS 3650 UG 3500
UH-PART-AO-BHA-T3-1 NITRATED ESTERS 36a u UG 800

-,.J* UH-PART-FCO-BHW-T3.2 NITRATED ESTERS 8330 UG 1900
-016 UH-PART-FCO-BHA-T3-2 NITRATED ESTERS 1800 u UG 1880
-037 UH-PART-AO-FHA-T3-2 PARTICULATE 0E0030 u "ams 0.0000
-0ý17 UH-PART-AO-FLT-T3-2 PARTICULATE 0.0013 gram 0.0000
-0.. UH-PART-AO-BHWT3,2 P NITRATED ESTERS 2670 US 2620
-04", UH-PART-AO.BHA-T3.2 NITRATED ESTERS 200 u UG 500-C45 UH-BLK-FILT-PART PARTICULATE 0.0001 grams 0.0000
-4 UH-X-ACETONE-PART PARTICULATE 0.0000 grams 0.0000-046 UH -S K A E O E P R PA T C L T .0 0 g a s0 0 0
-047 UH-BLK-PART-WATER NITRATED ESTERS 975 u UG 975
-0:3 CCMP FCO PART T3-1 NITRATED ESTERS 12.7 UG 10.0

054 COMP AO PART T3-1 NITRATED ESTERS 12.9 UG 10.0
-05 COMP FCO PART T3-2 NITRATED ESTERS 10.0 u UG 10.0
-05 COMP AO PART T3-2 NITRATED ESTERS 11.4 UG 10.0
-*o7 CCMP OF PART BLANK NITRATED ESTERS 10.0 u UG 10.0



.W¥ F. w..7TCN !iDc.

•RGAMCS METHCD 3LJ:IK CATA 2cl:MARY PAGE 02/15/g0

CL' ,NT: USAT AI A-HWAAP 'ESTCN 3ATC:i .: 39O7LC6(
AUX]K ORDER: 2231-03-04-0000

SAMiPLE SITE ID AIALYTE REZULT uITS 1i:41T
.. in mqti a n iniLU ee a ninati nm 5in8• lli.a i nsi~n m u nam ienimal mSl m in i ini m nmml ininm m i aInm-, ..l ami

3L01IKIO 89L:AC•O4-.M81 'IIT,"RATED ESTE.RS 5.3 u AUT/L " .

3LA,'&(20 89L0COO4-MB2 NITRATED ESTERS 5.0 u ,MG/L 5.

2LANKIO 89L:1CO06-MBI NITRATED ESTERS 5.0 u MG/L 5.-'

SLANK20 89LNC006-MB2 4NITRATED ESTERS 5.3 u MG/L 5.

S. .. .. . , , . . . .. . ... . . , ,, , , I [ l l l I l _ I I I I~l ll 111 I I



:CY s. ES E7CN I tIC.

Mil'OIANICS ACCURACY REPORT 02/15/90

C L I Th i-'ATHAX'!A-th'AAP .4ESTON BATCH ~:8907LOS0
a2(ORDER: 22'3l-CO2-J4-0CO0

SITE 10 PNLTESIKED IJ7TIAL S P IK Zj
1. I AN ALYT3APLE RESULT At1"UltT %RECOV

1~(0 3101 COO44IBJ NITRATED ESTERS lC95.0 u 10.0 109
39U1C004-MB2 N IT RAT ES 'ESTERS 47.8 5.0 u 50.0 9ll5. 5

NITRATED ESTEPS 47.9 5.0 u 50.0 9539
:ll.'lK'3 39L"CO067.481 INITRATE ESTERS 9.0 5.3 u 10.0 90.0

iAN Kk ( 39LNCOO6-MB2 NITRATED E S TE.RS 46.7 5.0 u 5G.0 93.3

NITRATED ESTERS 48.9 5.0 u 50.0 97.7



-!UCWANICS .7Jf CATEE ZPI:E RECRT 02/135/20

L:Tr: *S~A~-!APir'ZTI41 3ATC:A 0: WO";07L0

L -CL SiTs ID ;ýJLYT ECIO %RECICV *%DiIFF

.-U "213 30LAC0O4-;'ý82 ITAE TS925.3 U.30
3L~2 39UNCOOS-M62 1ITRATED EESTERS 93.3 97.7 4.i



?OQY F. W4ESTON INC.

A ~INCRGANICS CATA SMMARY REPORT 02/15/ý30

-,I:T: JSATllg4A-HWAAP .4E33TC" 3ATCH 1t: 3907LO73
WiRK CROER: 42231-08-04-0000

RECORT ING
S AM1PLE SITE ID ANALYTE RESSULT UINI TS LI:IIT

-015 UH-FCO-PART-BHW-T3-3 NITRATED ESTERS 1120o UG 1120

-Olt UH-FCO-PART-BHA-T3-3 PARITR LATEDETR 112033 Uris 110.00IOIL UH-AO-PART-FILA-T3-3 PARTICULATE 0.0033 g ra ms 0.0000

-018 UH-AO-PART-FILT-T3-3 PATRTIUATED ESER6002 UGrs 340.0

-010 UH-AO-PART-BHW-T3-3 NITRATED ESTERS 6200 uU 34500

-020 UH-ATFO-PART-BHA-3 NITRATED ESTERS 1200 u US 1200

-02 UH-PT-FCO-PRE-ACE NITRATED ESTERS 7250 u US 7250

-023 UH-PT-AO-PRE-H20 NITRATED ESTERS 600 u 'JG 600

-031 COMP FLO OT T3- NITRATED ESTERS 1. G1.

-03.2 COMP AO PT T3-3 NITRATED ESTERS 10.0 UUG 10.0

- 2 
H PIO 

P E A EN 
TM T D 

E T R 

7 
I 

7

IA



,ýGY F. '.iEST--N TINC.

1:1"G.AINICS 'IE-'-CO Klk:iK DATA SJUXM.ARY PAGE 02/'5/130

:;~m SA~h~A-HWAP -ETCI 3ATICH 4: 3107LM7
GRJKCRER: 2'31-08-04-0000

>'II1PLF SITE I0 ANALYTE ýELULT UI TS LAiT

3LANK20 89LNCOO4-MB2 NITRATED ESTERS 5.0 u MG/L S.

SLA,*!K'O 89LNCO06-M1BI NITRATED ESTERS 5.0 u MG/L 5.

~LA!iK 0 39LNCOOG-MG2 NITRATED ESTERS S.0 C~ MG/L 5.



,ZCY F. ý4ESTC'1 IIJC.

1dCRSAICS ACCURACY REPORT 02/1./10

11 ZT: S Ai-"A, ~iEST'N 3AT(.9 4: 3907LO78
~Cl-K CROER: 92221-0J3-04-0000

SPIKED PIN A L SPT:Eo
SAIP LE SITIE I0 ANALYTE SAM P LLE RESL'T AVC-U."T '*RECOV

SL.AK1O 39UMCZ4-M81 NITRATCD ESTERS 1.0.9 5.0 u 10.0 109
3 L. A NK23" 39LACC04-M82 NI1T R-ATEcD ESTERS 47.3 5.0J u 30.0 95.5

NITRATIF0 ESTERS 47.9 5.0 u 50.0 95.9
LA NK 10 IS 0LC 0 06 -M 8 '1 T-IMATED ESTER S 9.0 5.0 u 10.0 90.0

3LA1K20 89L.4COO6-'12 NMTATlED ESTEPS '46.7 5.fl u 30.0 93.1
NITRATED ESTERS 48.9 5.0 u 50.0 97.7



'C F EZTCA ::Jc.
1:ZcGIANICS CULICATZ S?!ýZ ,ECRT 02/,;./90

CLIN:JSATAAXA-HWAA~P . 3ATC:H 4: 39O7LLO:40.3K CROZR: 2231-C3-;J4-000O

SAM1PLE SITE 10 ANiALYTE ."Ecov ;~RE CCV !.DI FF
3L~KO~9NO4M92 NIT1?,ATED ESTERS )5.5 35.2 .33LiWKZO 39L2NCOOG-M1B2 NITRATED ESTERS 93.3 97.7 4.5



ROY ?. W:ST0N, INC.
Lionville Laboratory

CLIENT: USAT!A•AA - XVi7OinE SA4PLAS R2CZIVED: 07-19-89
Iz- f: 3907L060, Air

Wi.0. 4: 2231-08-04

2-"LOQ9 N RRNATIVE

Samples haze been prepared and analyzed according to USATHAMA
Method LW02, Explosives in Soil, modified for the analysis of
?1.-5 samples.

The following QA/QC control samples have been analyzed
concurrently with each extraction batch. Abbreviations noted
;;elow have been used in the aata summary.

Abbreviation

BLX - Reagent blank analyzed to provide an indication of
lab contamination and its' effect on reported
analytical data.

Samples (soil or water) are spiked with target compounds to
provide precision and accuracy data.

SS - Designates sampis spiked with target compound.
SSD - Designates sample spiked with target compound in

duplicate.
D W Indicates duplicate analysis of a sample.
NS - Not spiked.
DL - Diluted below calibration range.
G - Indicates elevated detection limit due to sample

interference.
NR - Not reported.

NOTE: Spikes have been reported as result (% recovery).

Data Qualifiers
4

< - Less than
> - Greater than

Aalysis SugarY:

Samples Collected: 07-17-89
Samples Prepared: 07-20-89
Samples Analyzed: 08-07-89

Carter Nulton, Ph.D. DATE
Vice President/Laboratory Manager
Lionville Analytical Laboratory



NOTE: Non-cuantitative recoveries were obtained for
nitrobenzene during these analysis. Modifications
made to Method LW02 to analyze ,M-5 amplas resulced
in the loss of nitrobenzene during analysis.
Although certified detection limits have been
reportad, it is likely that actual detaction limits
are higher than the detection limits reported.
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SLIonvi4-.!e .:.oratori

U:52'r JA1".HA!A - ';%7HR'q .*-LZZ XEC2=21D: 07-!.9-89
-7 9: -.)07L373, Air

W,0.4: 2231-08-04

Samples have been prapared and analyzed according to USATHAxA
Method LW02, Zxplosives in Soil, modified for the analysis of
:1M-5 samples.

The following QA/QC control samplas have been analyzed
concurrently with each ,axtraction batch. Abbreviations noted
ielow have been usad ir. the -iata surmary.

Abbreviation icptn

BLX - Reagent blank analyzed to provide an indication of
lab contamination and its" effect on reported
analytical data.

Samples (soil or water) ari :3piked with target compounds to
provide precision and accuracy data.

SS - Designates sample spiked with target compound.
SSD - Designates sampla spiked with targat compound in

duplicate.
D - Indicates duplicate analysis of a zample.
NS - Not spiked.
DL - Diluted below calibration range.
G - Indicatas elevated detection l1mit due to sample

interfarence.
NR - Not repnrted.

[CTZ: Spikes have been reported as mesult (% recovery).

Data O'ualifiers

< - Loss than
> Greater than

Analysis Summary:

Samples Collected: 07-18-89
Samples Prepared: 07-21-89
Samples Analyzed: 08-07-89

Carter Nulton, Ph.D'' DATZ
Vics President/Laboratory Manager
Lionville Analytical Laboratory



:OTZ: Non-quantitative recoveri 'were obtained for

nitrobenzene during these analysis. Modifications
made to Method LWO2 to analyze 1M-5 samples resulted
in the loss of nitrobenzene during analysi..
Although certified detection limits have been
reported, it is likely that actual detection limits
are higher than the detection limits reported.
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'JL~jkLNJROY F. WESTON, IYC.
Lionville Laboratory

CL2ENT: USA".THAMA - HAWTHORNE 5ANPLZS RECEIVED: 07-19-89
W # : 8907L060, GC/MS SE-MIVOLATILE

ti.O.1#: 2231-08-02

The set of samples consisted of three HPLC extracts prepared on
07-28-89.

"The samplss were analyzed by GC/13 for HSL Semivolatile target
compounds on 09-06-89.

The following is a summary of the QC results accompanying these
"sariple results and a description of any problems encountered
during their analysis:

1. The reported results should be considered
qualitative only. Concentrations are not reported
for the Tentatively Identified Compounds (TIC's).

2. The samples cot.tained a variety of unknowns and a
large unresolved complex of hydrocarbons and fatty
acids (C14 and greater). Sample FCO-T3-1
contained higher levels than sample AO-T2-1.

Carter' Nulton, Ph.D. DATE
Vice President/Laboratory Manager
Lionvills Analytical Laboratory



Roy F. '4eston, Inc. - Lionville Lanr-itory
MNA ANALYTICAL DATA PACXAGE FOR

USATHAMA-HWAAP

DATE RECEIVED: 07/19/39 RFW LOT I :3907L060

CLIEN!T ID 1F4 # 14 iTX PREP 4 COLLECTION EXTR/PREP ANALYSIS

COMP-FCO-EXP-T3- 1 048 AI 89LE0826 07/18/89 07/28/39 09/06/89
CCMP AO-EXP-T3-1 049 AI 89LE0825 07/17/89 07/23/39 09/06/89
COMP BLK-EXP 052 Al 89LE0826 07/13/89 07/28/39 09/06/09
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Z%== damp .JO.

LAb :(aaes 'ic 7,jj~,-,1c ork Oet~ar: 2 ___________________

________C 3: ab Sanple !Dz 31ý7L.16f-414F

Sample v•tv"l: (gkaL) - Lab 7ile IDt 1C~O603

Lavell f low/wed) LCW Date Received: Q7/I9/139

% Moisturet not de. dec. Date Zxtracted: 07/23/19

3xtraction: (SopF/Cont/Sonc) Date Analyzedi 92LI/SL/

GPC Cleanup: (YIN) p pas - Dilution ?actor: 1,.02

CCH€:XTRATION UNITS:
N umber TICs founds j2 (uq/L or uq/X}) totll 4a

IC•S NUMNER I C•M AZ I RT IST. CONC. Q

1. ITNT 1 L6.351 .IA
2. ITTNT I 16.831NA
3. IUKaW I 18.181 NA I
4. 'PATTY ACID ,18*60, Sh

I PRTMUATS 18.731 IA

10. 1 19.00 xIA
7. INnaw1 19.171 I

I8. JFATTT ACID 119.581 Mh

9. IUIOWN I 19.651 MA
10. IUNlOWN 1 19.721 NA
11. I 1mawn 1 19.851 Ih

1 12. 17ATTY ACID 12 NOF
13. IUNONCW1 20.171 M
I 20. I3MWWN 1 20.837 NA I115. JU'aUMZ 1 21.0-41 Xh

I12i. !UNMWN 1 21.331 IM
117. 1 MTNOWNN 21.45I S

I is. 1 22.031 FA
119. 1RK 22.581 NA
20. IvXn 1 24.831 NA

S21. UNKNOWN 1 25.381 NA

122. UNKNOWN I 25.771 A

FORK 1 SV-TIC 12/88 Rev.



cuaw AO-ZP=-T3-1

L~ib Name: -.ov- !. Vgutpl. :ng. Work Orders 1 ~ ~ ________
C-li nt: 7 -, A .••-

Labat: ix: Ms 3a Sap. 60-04_

3ampla wLivo'i (g/jL) Lab pile .Ds 3090604

Laval: (low/med) LO Date Recesivod 07/19/g9

% Moistures not dec. dec. Date 3ztracti: 02

Ixtraction (SepF/Cont/Soncb) -Date Analyzeds 09/06/39

GPC Cleanups (W/.) • pat Dilution Factors 1.00

CCINTMATICN ,NWITSt
Number TIC* found: 21 (uq/L or uq/K7) t

I I 'I 1
cMs ,nMIRIM I MN NK H MO A B3. cKC. I Q I

1. ImMOwN 1 6.821 U
2. IUNKMOWN 1 7.281 IM

13. IC4 BINZMM 7.721 a&
1 4. U "MOWN 1 8.51 X &
I S. UKNCMM 1 9.231 U

6. IUMKM 1 10.251 -a
17. UNNOWN 1 10.431 RA I I
I a. 3XZMAIZDu 1 11.381 MR
1 9. 13THYL33NZOIC ACID 1 11.551 ML
i 10. 13ITEML3ZOXC ACID 1 11.721 ia I I

I11. Vu" uwu 17.38 .a
12. 17ATTT AC=D 18.301 ML

13. IumtKOw3 I19.321 Ih
14. IUMOWN 1 19.o01 a
i15. I."TTT ACID ZSTR I 19.381 I
i1. I -T2INm•IW 21.471 2M I
17. =='Fon 1 22.181 U
18. UI'Ic 1 22.321 U
19. URWOWN 1 23.1S1 IM

1 20. UNv2KNOWN 1 24.471 Ih
121. IUD1M 25.371 IL

7ORX 1 SY-TIC 12/88 Rev.



LAD~ Jg'me '10V 7. ~wo.!~ okOrder: ~2131-08-2-02Q I

Clant ________ _______

M~atix:Lab Sample ID: 1907-060--532

~1wt/vOli (g/=L) -Lab ?Ll0 TDI -,011603

Lavel I (Iow/med) %Q~ Date Received: 07/t9/39

I MIoisture: not doe. - dec. Date Ritracted: 07/28/89

Uxtract±ion: (SepF/Cont/Sone) -Date Analyaeds 09/06/99

GPC Cleanup: (Y/IN) PH: lilution Factor: 12.00....

CONCZNTRATION UNITS:

.lumber TICa foucd: (ug/L or uq/Kq) total ga

ICAS NUNBU CCXPOUD NANX I T 35?. CONC. IQ'I
I~n~mm rn r - - I =o

I1. II'UM 14.201 NA
I2. 1,uINrGww 1 19.771 NA

1 3. 1 U,= NOiN 122.531 NA I
1 4. I UMKCWN 1 23.401 NA
1 5. 1 UM~KOW 1 23.481N U
1 6. 1 ummKowx 23.551 NAI I
1 7. 1 NT2OWW 1 23.731 NAI
1 3. IDmm~oWN 1 23.321 NA I I
1 9. 1 CNowN 1 23.931 NA
1 10. IUMiO'WN I 24.4515 N
1 1l. 1 U.IKNOw 24.481 IM
1 12. 1URIOG 24.78I1 21 I

?CI I 1 ByTIC 12/38 " Wv.
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"OLilouvil!J L'b~:ator-

CLIMNT: UISATVAMAHWAAP
SX4P'LS =ZC2IVJD: 7-19, 20, 8-1

=4: 3907L060,073,15s, 137
3908L202

o. .4: 2231-08-02

The following is a summary of the quality control results and a
description of any problems encountered during the analysis of
this batch of samples:

1. All sample holding times as required by 40CFR136 were met
for water samples. Note: Holding times for soil samples
have not been promulgated by the USEPA.

2. All preparation blanks were analyzed below the required
detection limit.

3. All calibration verification checks were within the
required control limits of 90-100%. Calibratian
verification is performed using independent standards.

4. All laboratory control standards (blank spikes) were
within the control limits of 30-120%.

5. The methodology used to analyzed these samples for
nitrocellulose and nitroglycerine is not sp~iffic enough to
resolve these compounds as seperate dnalytes. The data have
been averaged together and reported as nitrated esters.

A-ck R. Tuschall, Ph.D. Det
aoratory Manager
"villa Analytical Laboratory



mCY F. WzSTCN, INC.

CLCSSARY OF T27.1 - IC, A11IC REPORTS

U - Indicates that the parametar was not detected at or
above the reported limit. The associatad nu, trical
value is the sample detection limit.

- Indicates that #-hc original sample result is graater
than 4x the spike amount added. The USEPA-CTJP has
determined that spike results on samplas w..ere tiis
occurs may be unreliabla and, thereforu, the control
limits are not applicable.

LABRE;IATI0NS

XB - Method or Preoeration blank.
- M.trix Sr)ice.

MSD - Y~trix Spike Duplicate.
ZP - Sample Replicate.

LC - Indicates a method LCS or 31ank Spike.
NC - Not calculable, result below the detection limit.

/3aORATCRY CQRCNOLCGY AND HOLDTIME REPORT

The test code listed indicates the specific analysis or
preparation procedure employed. The codes may be
intarx.rated as follows:

NAAW - Metals prep tait for AA digestion, watar matrix.
NIAAS - Metals prep test for AA dijestion, soil matrix.
MIC. - Metals prep test for.ICP digestion, water matrix.
MICS - Metals prep test for ICP digescion, soil matrix.

M**TO- This type of code indicates a total metal analysis
(eg. MAGTO indicates an analysis for total silver).

M**SO- This type of code indicates a soluble metal analysis.
(eg. MAGSO indicates an 2nalysis for 3oluble silver).

M**EP- This type of code indicates an ZPTOXICITY metals
analysis (eg. MAGEP indicates an analysis for eptox
silver).

I**TO- This type of code indicates a non-metallic total
analysis. There is also a cmaclimentary soluble
analysis for each o! these codes (eg. ICNTO
indicates an analysis for total cyanide).

A suffix of -R or -S following these codes Lndicates a
replicate or spike analysis respectivily.



ROY F. 4E:TCMN IC.

:;MCR^ANICS OATA SUMW.ARY RE.MRT 02/16/90

cL":T: USTVAMA-.I",AA? 4E:' CN 3AT H 3MC2LZ02
WCA.l ORDER: 2231-C3,.04-0000

S;AMPPL E SITE ID ANALYTE RESULT uNITS L IT

-003 UH-FCO-PART-8HW TS-1 NITRATED ESTERS 17300 UG 1U20

-004 UH-FCO-PART-BHA TS-1 NITRATED ESTERS 6050 UG 9s:

-005 UH-FCO-PART-FHA TS-1 PARTICULATE 0.0043 grams J.Co00

-006 UH-AO-PART-FILT T5-1 PARTICULATE 0.0015 grams c.¢O0

-007 UH-AO-PART-BHW TS-1 NITRATED ESTERS 2240 UG 1550

-008 UH-AO-PART-8HA TS-1 NITRATED ESTERS 288 u UG 283

-023 UH-FCO-PART-aHW TS-2 NITRATED ZSTERS 1340 UG 1180

-424 UH-FCO-PART-BHA T5-2 NITRATED ESTERS 238 u UG 233

-025 UH-AO-PART-FHA T5-2 PARTICULATE 0.0025 grams 0.0030

-026 UH-AO-PART-FILT TS-2 PARTICULATE 0.0005 grams 0.3000

-027 UH-AO-PARY-BHW T5-2 NITRATED ESTERS 1320 u UG 1820

-UH-AO-PART-BHA TS-2 NITRATED ESTERS 750 u UG 750

-029 UH-,LK TRAIN FHA TS- PARTICULATE 0.0007 gramr 0.0000

-030 UH BLK TRAIN 8HATS- PARTICULATE 0.0001 grams 0.0000

-031 UHBLK TRAIN BHW TS-2 NITRATED .STERS 638 u UG 588

-032 UHBLK TRAIN SIPA TS-2 NITRATED ESTERS 225 4 UG 225

-047 UH-FCO-PART-BHW T5-3 NITRATED ESTERS 4660 UG 1080

-048 UH-FCO-PART-8HA T5.3 NITRATED ESTERS 462 u UG 462

-049 UH-AO-PART-FHA TS-3 PARTICULATE 0.0016 grams 0.0000

-450 UH-AO-PART-FILT T5-3 PARTICULATE 0.0000 grams 0.0000



M0Y F. ',iESTCN INC.

:;C~zA1Cs ATA SU"'!,'ARY RUPCRT 02/15,'M0

c U mm USAT'AMA4WAAP 
1j57C~ 3ATCAI 3T320 ,PC .3.2: 22:31*CS.O-.NOC0

S,klP LE SITT TD ANALYTý REMJ.7 'N I TS L ,1 1-
-i 

12-A3-PA~R-RHW TS-3 NI iRATED EST ERS 1 2 2.0 u UG 1220

-02 j-AO-PART-SHA TS-3 .41TRATED ESTERS 128 u UJGIs
-065 C'ýP-FLO-PT-r5-l ;iT2ATEO ESTERS 5.0 u UG 5.
-056 ~ CM:P-AO-PT-TS-! 'I I TOATED ESTERS 5.0 u US 5

-069 CCI1P FLO-?T-TS-l' NITIArED ESTERS 3.0 u UGS.
-)70 CXMP AO-PT-T5-2 NITRATED ESTERS 5.0 u UG 5.
-01 CrMP-BT-Pr NITRATED ESTERS 5.0 u U G S.

-074 COMP FLO.PT-T5-3 NITR~ATED ESTERS 5.0 tj US 5.
-075 CCMP AG-PT-TS-3 NITRATFD ESTERS 5.0 u US 5.



30Y F. '4ESTC1N INC.
!ýIZCGGANICS MIETHOD 3UtA%.K DATA SUM44!ARY PAGE 02/1161(0O

C:N:USAir!AM4A-HW.AA? P~C A~f~ 930'AC.7( MERER: 223l'31-CS4-Oooc0 393I-
51?E SITE TO ANALYTE RESULT UNITS LIM4ITm 

nammumam wom. aummal." .2L~KO 39~io~~~exNITRATED ESTERS 2.5 u ;AG/L 2.3
SL~kKZ S3LNCZO08-Mi82 NITRATED ESTE3S 2.5 u MG/L2.



.2CY *'vEZ 3T2NIC.

Cl ::1T: lJSAT;'.;4A-HW4AP ','E:TCl 7ATCH1~ 3MC3Z(

SITE it) XIALYTT $P E.UT .'LT ".RE(

3 LINKX 0 9LNUCSC-?ýBl ;';jTATF-D ESTERS 1932.5 u 10.fl 1c,
ILANK20 039L.ACCO3-AB2 ~ IT,- ID ES7ERS 4962.5 u 5G.G

NIRMVED EST'E'RS 49.3 2.5 u 50.J0 9E



30Y F. '4ESTIC?' INC.
t:;c S :c *UPLICATE 'Pt:•E RE:(RT O/5~

ACý'A' CROZI: 22'31-c3-04-000OST3oC

SA4ipt E SIT"7 ID V-PT :ECUOV ~~~ ~~mmu ~uuu~~miniu ~ ONaus umnati Maume3 .119UiC3Q8-59 '41TIATED Q'STERS ý9.3 99.3



inSATAA a=771 r72: C3
RXT #: 8907L202, A::r

.0-. 4: 2231-O0-04

Sample have been prepared and analyzad accordirnl to USATHiA.A
Method LW02, Explosives in Soil , mcdified for the inalysi5 of
M1-5 qamples.

The following QA/QC control samples have been a-.dlyzed
concurrertly with each extraction batch. Abbreviations noted
belonw have been used in the data summary.

Z~Description

B I( R eaqent blank analyzed to provide 3n indication of
lab contamination and its' effect on reported
analytical data.

Samples (sail or dater) are spiked with target compounds to
provid. prrcision and accuracy data.

SS - Designates sample spikad with target compound.

SSD - Designates sample spiked with target compound *.n
duplicate.

0 M Indicates duplicate analysis of a sample.
NS - Not spiked.
DL - Diluted below calibration range.
G Indicates elevated detection limit due to sample

interference.
NR - Not reported.

NOTE: Spikes have been reported as result (% recovery).
NOTE: Results for T5-1 FCO represent a minimum value as

the front half XAD sample was broken during sample
preparation. Observations indicate that the
najority of explosives have been contained in the
front half solvent rinse for Hawthorne MM-5
explosives in air samples.

Data Oualifiers

< - Less than
> - Greater than



-2-

NOTE: Ncn-rnuantitative recoveries were obtained fzr
nitrobenzene during these anUlysis. Modifications
made to Method LW02 to analyze 1M-5 samples resulted
in the loss of nitrobenzene auring anallsis.
Although certified detection limits have been
reported, it is likely that actual detection limits
are higher than the detection limits reported.

I



Analvsis SuImmar•:

Samples Collected: 07-29,30-89
Samples Prepared: 08-02-89
Samples Analyzed: 08-10-89

Carter Nul~ton, Ph.i. OATSVice President/Laboratory Manager
Lionville Analytical Laboratory
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; 7 ýA3

CC,2UT!YTR GFEITVR.ATE"D ANALYTICAL DATA SUMMA IY TA= ,S

A-rten•ix 'H co<nn'ins computer-jenerated analytir-a data summar- tables.
The tabies have been prepared ifr pre.test and post.Est samp ing events.

Thae tables provide the following information:

"* EMipment (test item) type.

"" Sample matrix (wipe, rinsate or solid).

"* Units.

"* Contaminant mass or concentration.

" Total explosiv'es concentration (sum of individual explosives
contaminants (excludes nitroceilulose and nitrog!ycerin)).

A '-ey of the sample identification conventions is provided in Table 11-1.

Sample results exceed.ig the method detection lizit (or estimated as J
values) are shown in bold print.

If the analysis indicated that the compound was present below the method
detection limit, the detection limit is shown with che classification U (e.g.,
635U signifies that the contaminant -was not present above th, detection level
of 635 ug).

Detection limits vary by matrix and dilution factor. In some cases if the TNT
concentration in a particular sample was high, a dilution was required to
bring the concentration wiihin the calibration range. The detection limits for
the rsmainder of explosives analytes (e.g., tetryl) were increased
proportionately.

In some cases, the mass of some contaminants is shown F.s a "J" value (i.e.,
3.35J). This indicates that the compound was determined w be present but
below the dewection level. The value is estimated.

The presence of nitrobenzene is mny of the wip. samples is attributable to
fleid/laboratory contamination as discussed in Section 8 of the main repert.
Table 8-9 summarizes all of the nitrobenzene resuii.t

The concentrations of some coniaminants, specificaily TNZT in the sediment
from the clay pipe, are reported as over ore miflion parts per million (e.g., for
pre-Test 15 samples, the concentration of ITMT is reported as 1,246,000 ug/g).
This anomaly is due to the'reporting procedure. Concentrations are reported

H-1
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.1 Sample Identification Conventious

U -3el1v Oete,:tin '~imit
J1 - t;,ated Cocentratcinn

-g Micro'-r~m

1,B- P"vdcr i3ox

Z' '.Ieli Support Rack

ii - ?..-minwim ?irne
C*Z43 WALL - "1.3sh Chzmrber Wall

3 -:1- Stjim-Hieat~d Riner
- Steami-iiaatsd V31v,%

FLD 31L17 - Field Blank

3- Rinsato Se&rnple
W- Wip~e SazMPla

":'K - Spike Applicator
D1Jd'2 - Duplicate

S - Spike Rinsato
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.iw#,i'zht of TNT to weigt of 3oil. Np7,arently in this c ase, if .he weigh of
T' Ttaceeded die weitiit of soil, t C(Mcentration is over 100) percent, as

sh-lown ;6or the 'bilowing z!iypothe~ical case:

* Thtiai TNT mass - 100 zrams
Taliail s3oil mass - 50 grr

* oiucentration (ppm) a L., T.NT/mass. soil x 100%7
= 00,;rauL9/50 grar~.s x 1 VO %
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A•.pendi I contains thie lobw'ing calculatons:

* ,Calculations to determine time ior 3lab to reacm ýemprrature.

* Heat balance calculations for Test Rum "T2, TS. -id T5.
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