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TPACIFIC ENVIRONMENTAL SERVICES, INC

}o% //X

Plant:

Central Park West

5001 South Miami Boulevard, P.O. Box 12077

¢ ¢ Research Triangle Park, North Carolina 27709-2077
(919) 841-0333 FAX: {919) 941-0234

Sample Train Recovery Data

/ //// %/ c Date: Y/Z/f/f/

A A D a

Sampling Location:
Sample Recovery Person:

¢/a//¢7 Zﬂ//é’/

Field Team Leader: /Umé M

Description of Impinger catch:

Sampling Method Type: <5
Run Number: / Impinger Train ID; 37
Job Number.___Z/2 12/
" Comments: /7///5 rr_ Hord P77 pv// are I umbirs O 5
Front Half Data
Fiter No..__ 7S4S (- F Filter Media Type: f/g v AL
Filter Description:
Filter No.: Filter Media Type:
Filter Description:
Back Half Data
Impinger Purge- .
Start Time; Flow Rate;__ Stop Time: Purge Gas:
Impinger 1 Impinger 2 Impinger
Contents: % /Aﬂ 2 [ / & érgfzfé
Final Volume: {mL) b P ‘7’5@ }Z S57. 7
initial Volume: (mL) /A s A7 SIE7Y
Net Volume: {mL) 34.0 $2.5 25
Impinger 4 Impinger 5 Final Impinger
Contents: f;/'a g/c'/
Final Volume: {mL) 7 z 70 (a):
Initial Volume: {mL) P30 (Q):
Net Volume: (mL) +40.0 (a):
Total Moisture Collected (mL): >+ 0
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Central Park West

5001 South Miami Boulevard, P.O. Box 12077

Research Triangle Park, North Carolina 27709-2077

(919) 941-0333 FAX: (919) 941-0234

Sample Train Recovery Data

pant__ A7 A %A’/f// Y Wt

Date: %f/ﬂ/

Sampling Location:

L P

Sample Recovery Person.

Yaiw Za rf@q/c

Field Team Leader: /Zz/ Foeort’

Sampling Method Type: 3
Run Number RS ~ 2 Impinger Train 1D: 37
Job Number____ 20/ 72 0/
Comments:
Front Half Data
Filter No- /= A2 - L-F Filter Media Type:___ &/ Yosr  fodor
Filter Description:__ (/2. Y%7
Filter No.: Filter Media Type:
Filter Description:
— Back Half Data
impinger Purge-
Start Time: Flow Rate: Stop Time: Purge Gas:
Impinger 1 impinger 2 Impinger 3
Contents: 2z /’/g J 2Z /k/ 17 -é'z;%’
Final Volume: (mi.) P2/ 73 5 s 7/(/5’
Initial Volume: (mL) AN A 2222 St 3
Net Volume: (mL) (5.0 36| !
Impinger 4 impinger 5 Final Impinger
Contents: f/c /;/
Final Volume: (mL) 755/ (a):
Initial Volume: (mL) 70,4 (g):
Net Volume: (mL) 23.] (Q):
Total Maisture Collected (mL): ___34.%

Description of Impinger catch:
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Central Park West
_ 5001 South Miami Boulevard, P.O. Box 12077
S | e | Research Triangle Park, North Carolina 27709-2077
[T PACIFIC ENVIRONMENTAL SERVICES, INC | (919) 941-0333 FAX: {919) 941-0224

Sample Train Recovery Data

Plant: %/ M /mé// 2 Date: )}’/Z/fé/

”,
Sampling Location: )77 e i _
Sample Recovery Person: e 5’ a/‘fc’(é Field Team Leader: ’ﬁaﬂ/ %c‘ﬂ/f/

* sampling Method Type:___Z.2//

Run Number___ ¥ [0 = Jvwne Impinger Train 1D;__3 2
Job Number:__ RO\ 2-00)

Comments:

Front Half Data

Fitter No.._~ - /T4 1 § "FB"‘ Y Filter Media Type: ‘:’\ [)cr G chrj
Filter Description: // ‘f%’/ 7

Filter No.: Filter Media Type:
Filter Description:

“Back Half Data
impinger Purge-
Start Time: FlowRate;____ StopTime:____ Purge Gas:
tmpinger 1 Impinger 2 Impinger 3
Contents:

Final Volume: (mL) 7705 L P S z7 7
Initial Volume: (mlL) 7; % /j y / s ?/) Sz 7 ?
Net Volume: {mL) 2. ) o.4 0

Impinger 4 Impinger § Final Impinger
Contents:
Final Volume: (mL) S (g):
Initial Volurme: {mL) 7 ‘5’L e (9)
Net Volume: (mL) 57 ‘ ?— (g):

Total Moisture Cotlected {mL}:
Description of Impinger catch:
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MOISTURE RECOVERY SHEET
PACIFIC ENVIRONMENTAL SERVICES, INC.
FACILITY: CHot iy
SOURCE: TED Filee B 0402z
DATE: 7/ [
RUN # T-M3US -¢q
METHOD #: 2]
BOX #: 2fs
IMPINGER  CONTENTS  FINAL INITIAL TOTAL
GRAMS_W@RAMS GRAMS
1 DLWATER| 7262 S %547 (%>~
2 DI WATER| 7477 (o930 $0.9
3 EMPTY 5746 sres %3
4 SILICAGEL | 7977 Fsi 350
ITOTAL GRAMS COLLECTED

INITALS: Mot

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Plant: H@), M x

Central Park West
5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077

AL SERVICES, INC (919) 941-0333 FAX: (919) 841-0234

Sample Train Recovery Data

Date: ?/ ??/ 78

Sampling Location: T ED

Sample Recovery Person:_}/. Mielsen Field Team Leader_F~ [

Sampling Method Type: mzrs

Run Number.__T-713/5 -3

Impinger Train ID:_30

Job Number.___£70/2 00/

Comments:

~ Front Half Data

d
Fitter No.. 72 Z28L/ - S "/[—/ Filter Media Type: 5/,// A e

Filter Description:___ (2. 9L.5

o

Filter No.: Filter Media Type:
Filter Description:
Back Half Data
impinger Purge-
Start Time: Flow Rate: Stop Time: Purge Gas:
Impinger 1 Impinger 2 Impinger 3
Contents: 0.3 D M7
Final Volume: (mL) 7E 7 pa 2B SZE/
Initial Volume: (mL) Fol2 (o 77:2 §213
Net Volume: (mL) —1e3 437 0-§¢
Impinger 4 Impinger 5 Final Impinger
Contents: Silice
Final Volume: (mL) oA (a):
initial Volume: (mL) Fu3 73 (9):
Net Volume: {mL) 323 (@)
Total Moisture Collected (mb): ___ &S
Description of impinger catch: e
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Central Park West
5001 South Miami Boulevard, P.O, Box 12077

s ey | '- - Research Triangle Park, North Carolina 27709-2077
[/ PACIAIC ENVIRONMENTAL SERVICES, INC (919) 841-0333 FAX: (919) 941-0234
Sample Train Recovery Data
Plant: A gk_:»-H‘ Plaanty ¢ Date:_ 7 -a%-&&

Sampling Location: Tnnel Extavust Dk

Sample Recovery Person: Y al Field Team Leader: D
Sampling Method Type: aXs

Run Number; 7~ e Impinger Train ID: Lo N

P

Job Number,___ RO/~ |

Comments:
Front Half Data
Filter No.: Filter Media Type: DT
Filter Description: Mmms _CiltecC
Filter No.: Filter Media Type:
Filter Description:
“Back Half Data
Impinger Purge-
Start Time: Flow Rate: StopTime;_________ Purge Gas:
Impinger 1 Impinger 2 Impinger 3
Contents: AT DI DI
Final Volume: (mL) SIR.< LOS. 77 772.9
Initial Volume: (mL) y734 7 34 74L&
Net Volume: (mL) 40.1 i T D
Impinger 4 Impinger 5 Final Impinger
Contents:
Final Volume: (mL) &!5.9 159.8 93495
Initial Volume: (mL) AL LB, S (93 .06
Net Volume: (mL}) i, . 0 (a) IRD

Total Molsture Collected (mL):
Description of impinger catch:

e L et Skt et | e Al Ak b
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Plant:

Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27708-2077
(919) 941-0333 FAX: (919) 941-0234

Sample Traln Recovery Data

Asphe\X Clank C Date:__ 2 -3% - 4%
Sampling Location:___ “wsnae\ Evbanst  Duck
Sample Recovery Person: R Field Team Leader: DO
Sampling Method Type: AIms
Run Number: T T -mMiAS-y  Impinger Train ID:
Job Number: Rota ~C0|
Comments:
Front Half Data
Fitter No..__Unnombe (gﬁz Filter Media Type: DT U‘\w
Filter Description:
Filter No.: Filter Media Type:
Filter Description:
Back Half Data
Impinger Purge-
Start Time: Flow Rate: Stop Time: Purge Gas:
Impinger 1 Impinger 2 Impinger 3
Contents: :
Final Volume: (mL) s19.0 340 .S 250.S
Initial Volume: (mL) Y28 R4S 23S
Net Volume: (mL) 4&.}/ -.3 / - 3.0
Impinger 4 Impinger 5 Final Impinger
Contents: : S X AN
Final Volume: (mL) 2. D B I7-N Q_376.9
Initial Volume: (mL) L0 &/ 131, (9 33/.%
Net Volume: (mL) .3 v/ 3.2 / (g): 4= 6 v

Total Moisture Collected (mL):
Description of Impinger catch:
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Central Park West
5001 South Miami Boulevard, P.O. Box 12077

Research Triangle Park, North Carolina 27709-2077
[TJPACIFIC ENVIRONMENTAL SERVICES, INC (919) 941-0333 FAX: (919) 941-0234
Sample Train Recovery Data
Plant éZsPL\:-. It Plesy € Date: %

Sampling Location: Toanel _ Exbaust  hatd

Sample Recovery Person: Dennrs W lzar bty Field Team Leader: 3
Sampling Method Type: MAMNS

Run Number: T ~pms - C8 Impinger Train 1D: AN

Job Number___ RO ~col

Comments:
Front Half Data
Filter No.: Wasumwoese c.) Filter Media Type: B (:‘
Filter Description: MAAT
Filter No.: Filter Media Type:
Filter Description:
Back Half Data
Impinger Purge-
Start Time: Flow Rate: Stop Time: Purge Gas:
Impinger 1 Impinger 2 impinger 3
Contents: MY Py N
Final Volume: (mL) H§14.b T13.4 ~1D.%
initial Volume: (mL) (4 29. o 212 Ll 12.¥
Net Volume: (mL) ~ o~ b. ¥ L
Iimpinger 4 impinger 5 Final impinger
Contents: NN SG XAYN
Final Volume: (mL) (o2, ¥ 2 O (@ __31¥. &2
Initial Volume: (mL) PR 240 (@ __ >\ ¥
Net Volume: (mL) — 0O~ - O -~ (9): o]

Total Moisture Collected (mL):
Description of impinger catch:
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Central Park West

1] K 5001 South Miami Boulevard, P.O. Box 12077
| | R | e L Research Triangle Park, North Carolina 27709-2077
[~ PACIFIC ENVIRONMENTAL SERVICES, INC (919) 941-0333 FAX: (919) 941-0234

Sample Train Recovery Data

Plant___Aseire. AN  LPland ¢ Date:_ S5 26 -—9%
Sampling Location:__ Junnel Sxlbe e Dok

Sample Recovery Person; 1\1\ H Field Team Leader___\~ S P

Sampling Method Type: s

Run Number: PR i i d Impinger Train ID: AN

Job Number: KOl — 0O/

Comments:

Front Haif Data

Filter No.:__QaAg&be_czc) Filter Media Type: DE

* Filter Description: s

Filter No.: Filter Media Type:
Filter Description; '

Back Half Data
Impinger Purge-
Start Time: Flow Rate: Stop Time: Purge Gas:
Impinger 1 Impinger 2 Impinger 3
Contents: A7 DT DT
Final Volume: {mL) SO0 7. e 159. 2 75 72.9
initial Volume: (ml.) & L DO 2048 T 3.9
Net Volume: (mL) 32.5 (‘;'(’) T(;Oj
Impinger 4 Impinger 5 Final Impinger
Contents: T 56 X7
Final Volume: (mL) @il D £52.2 (@) _32¢6 .8
Initial Volume: (mL) el].S 764 © Q20X
Net Volume: (mL) G, % (a): 1% . )

Total Moisture Collected (mL): _ 133 &
Description of Impinger catch;
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: Central Park West
5001 South Miami Boutevard, P.O. Box 12077
T [T Research Triangle Park, North Carclina 27709-2077

ENVIRONMENTAL. SERVICES, INC (919) 941-0333 FAX: (919) 941-0234

Sample Train Recovery Data

Plant___(Fsohelk RQlenYy & Date:_ 7~ 7-9%8
Sampling Location;___ T~ IZ D
Sample Recovery Person: DS Field Team Leader___ (= <€
Sampling Method Type: s
Run Number. Rtotad - 2O Impinger Train ID: Lo 1D
Job Number: T -as-X
Comments:
Front Half Data
FiterNo:_Laaserlae cor) Fiter Media Type: N &
Filter Description: s Elted
Filter No.: Filter Media Type:
Filter Description:
Back Half Data
!mpinger'Purge-
Start Time: Flow Rate: Stop Time: Purge Gas:
impinger 1 impinger 2 Impinger 3
Contents: MY N ™I
Final Volume: (mL) 3176 700 4 Rib. ¥
Initial Volume: (mL) 4 0. 259.5 PIH. R
Net Volume: (mL) 470 0q 2.0
Impinger 4 impinger 5 Final Impinger
Contents: WM S5& X1hH
Final Volume: (mL) ot 2-94 7¢65. 9 (9): 92 6
Initial Volume: (mL) i\ .l 728.5 @ _322. 2
Net Volume: {mL) .3 314 @yt 4

Total Moisture Collected (mb): __121-9 v
Description of Impinger catch:__C leer










1 Central Park West
5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Caroiina 27709-2077
manc ENVIRONMENTAL SERVICES, INC. (919) 841-0333 FAX: (919) 941-0234

Volatile Organic Sampling Train (VOST) Data Sheet

Customer:_{{$ M{K Project No..__ o\2 -02 !
Facility: lﬁ 1 ;éﬂmtr o € City: LOS Aveans (B

Date:___}|14 |48 Sampling Location: Tgﬂ& &Jﬂ&'-

Time___ 0824 Run Number: 4§ T-Y- 1 -L
Meter Box No.; @ - C(Nﬂ-. QY §'6) Meter Gamma (y) Pre: Post:
Barometric Pressure, in. Hg: 2038 Operator: _ MW
Ambient Temperature, °F: :}O Purge Time: /
A- s
Leak Check Data
Vacuum, inches Hg
Initial Final Time, min
Pre-test: ¥ |Sou 18.0 Ky
Hxws ld«e 4.0 .G
LQE:\‘ )Run Data
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time Volume, Setting Temp. € (°F) | (in. Hg) Pressure
(min) | (24-hr) | liters (i) | &$@ (in H,0)
O 06829 0033830 | 130 [1) .o 1.2
< 634 27 .45 133 3 .o i-2
o 083 4.5 133 b TS .2
(5 0844 | 45.( 133 23 " o (.t

2¢ 0844 | 944.5%

140 -4
AN -
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[ 1 PACIFIC

ENVIRONMENTAL SERVICES, INC.

Central Park West
5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27708-2077
(919) 941-0333 FAX: (919) 941-0234

Volatile Organic Sampling Train (VOST) Data Sheet

Customer;_US _EN Eme
Facility: Mpe Wy oy

Project No.:

goig- cot

City:

Lo? Pweewg, (P

Date: 29 ."'/ 7'4/ % Sampling Location: “Tomna. Criyause
Time,__ Q10 - 6445~ Run Number: Y1 -N-1-2
Meter Box No.: 6 ( (Ll ‘ﬁm\ﬁ) Meter Gamma (y) Pre: Post:
Barometric Pressure, in. Hg: MEGS zq-;’%w(operator: WA
Ambient Temperature, °F: 0 Purge Time:
-<de.
Leak Check Data
Vacuum, inches Hg
Initial Final Time, min
Pre-test: (.0 \W.O (.0
Oe 160 \b-o (0
Run Data
Sampie | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time Volume, Setting Temp. 2&1°F) (in. Hg) Pressure
(min) (24-hr) | liters (ft)) 5| {in H,0)
0 |ohw | M3zt | 435% |16 14 [
5 |ohs | Qe b o 1L {-(
o leakwo | $%5.35 Qb 3 (2.0 (|
€ oa1s | 58.2 Qb ¥} (1.0 N
26 04% | 6.1 ag a8 17.0 1!
25 0935 | (b4 as pyl TRy ot
20 0%, | 2. as” 2o (t.§ .t
35 |om$ |6A840 g € S




Central Park West

5001 South Miami Boulevard, P.Q. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

A o=
[ —
PACIFIC ENVIRONMENTAL SERVICES, INC.

Volatile Organic Sampling Train (VOST) Data Sheet

Customer_uUS M _epc  Geck Project No..__ 20i2. 0o

Facllity: ["01 ]Mm ﬁ;ﬂfc City: lc’i AJ o CA

Date: 3 [24 l nt’ Sampling Location:_Jowae. EXftmsr :
Time:_lOS@ ‘ Run Number: _7T-V- (- fr % @ M. C-)

Meter Box No.: V ﬁ -1

Meter Gamma {y) Pre: Post:
Barometric Pressure, in. Hg:__¢1.3S" Operator: __MPM
Ambient Temperature, °F;_ ~ 1 Purge Time:
Leak Check Data
Vacuum, inches Hg
Initial Final Time, min
Pre-test: \6 .0 1.0 .3
Vs -vaar ‘7%1 2.5 s
|Nm“' Uﬁﬁg"\ Run Data
Sample | Clock Meter otameter | Dry Gas Meter | Vacuum Meter
Time Time Volume, Setting Temp. °2-(°F) (in. Hg) Pressure
(min) | (24-hr) ()] (Pgw) (in H,0)
0 | 0% 340\ Lo 1 31 | 4.9 [ 6
5 /123 %495 | | 7 19 I i g
20 n2% 1 g75¢ J| i-o 335 33 I |8
349 vz || 996.357
)24
wort D
Q"PL :rr"

25




Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (819) 941-0234

5:
PACIFIC ENVIRONMENTAL SERVICES, INC.

Volatile Organic Sampliing Train (VOST) Data Sheet

56

Customer. {JS M tme SEGH Project No..__ (2O -~ Q|
Faciity,__ 1ot Whx Redmtet Viams “¢“  city: (s Do i .
Date: 324 |95 - ™l Sampling Location: ﬁgm:b Eximst Voer
Time:__{Z00 Run Number: _ & T'V-l-? 4 (MG
Meter Box No.: \m ~L Meter Gamma (y) Pre: iPost:
Barometric Pressure, in. Hg: 20.3¢ Operator: m# Ll
Ambient Temperature, °F: ~ 306" " Purge Time: NIA-
Leak Check Data
Vacuum, inches Hg
Initial Final Time, min
Pre-test: 55 s.< {.s
%r-n.ﬁr' ‘.QO (4o Lo
Run Data
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time Voiume, Setting Temp. °C (°F) (in. Hg) Pressure
(min) (24-hr) | liters (ft}) (in H,0)
-o——HA— 0633} _
ol 128 [A96.332 | 0.5% e Q| 26 1.6
c 1 [oarsas| o8¢ | 8 4t 20 .6
0 (1228 [|9G3.465 | 6.85 8r N Z0 (.G
S [ 1234 {|9%7 86S | 0.8¢ g3 Qi 20 N7
Zo 1234 [|446—823 | 0.85 eg 4 20 L4
2% | (244 ||q48.6z | o85S | 81 A 20 (0
30 | 1242 ||4Gh o4 | o8¢ |-B—443——F tr
—
YA
s




Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

[ ] PACIFIC ENVIRONMENTAL SERVICES, iNC.

Volatile Organic Sampling Train (VOST) Data Sheet

Customer_UT &¥A eme ST G4, Project No.._ P012— 0o |
Facility:___ | hr I/ﬂ-x ﬂéplhcf H.MLM c City: Los Avectes, CA
Date:__ ¥ !ﬁ\g Sampling Location: ~ usver Exbinsy
Time: OQOU , Run Number: _ T-V-2 -1
Meter Box No.: \” -1 Meter Gamma (y) Pre: Post:
Barometric Pressure, in. Hg:__29. 35 Operator, __ jVPM
Ambient Temperature, °F.__ A 36" Purge Time: Nl
6'!& n"
Leak Check Data
Vacuum, inches Hg
Initial Final Time, min
Pre-test: 5.0 (.0 ]. ¢
Post-test \G’;O { Q.o N
Run Data
Sample | Clock Meter Rotameter { Dry Gas Meter | Vacuum Meter
Time Time Volume, Setting Temp. °C (°F) (in. Hg) Pressure
(min) | (24-hr) | liters {ft°) (in H.0)
O | oGoz Q0,953 | 1 4 |20 D0 | 15 .
£ o+ B 4su | 14w |30 a1 | 8 .G
(6 |08 G46.8% | Ugp [33 33 | ) e
K _1091F Gos.t | [ B 1332 33 18 N
70|06zt Jeoo T | [y M 2e | (B W
4.3 [0g1* joo{gm—j - - - - -
' [

Mhove @R C AL
e
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) Central Park West
5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
NVIRONMENTAL SERVICES, INC. (919) 941-0333 FAX: (819) 041-0234

]

Volatile Organic Sampling Train (VOST) Data Sheet

Customer: S &4 _emc  ScGh- Project No.: P.OP,OU’

Fagility: N m-WA P@ﬂ’ﬁ*t ”.M <" City: 405 ; wes, (P

Date___ s 149 Sampling Location: 2;_)\“{ € Kt

Time: 08‘3{9 Run Number: _1-\-2-2
Meter Box No.: \Ig/l/ \]B‘ﬂ W Meter Gamma {y) Pre: Post:
Barometric Pressure, in. Hg: 74.33 Operator: Nom
Ambient Temperature, °F:___ "~ F0° ~ Purge Time: —
e ® A
Leak Check Data
Vacuum, inches Hg

. 7 - Initial Final Time, min

Pre-test: 50 P 70 \.O

Post-test l&’“g i s (.0

_ Run Data
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time Volume, Setting Temp. °C (°F) {(in. Hg) Pressure
(min) | (24-hr) | liters(&) | {in H;0)
O 0859 1/1.136\ | 6.4 A 18 | (6 L6
5  |o%4 [ 1.br || 64 29 81 | (6 (.G
(o |0nGc4 |i15 || 0.9 gz 83 | (4 WA
5 14 | 26 o8 |93 85 | 1 (¢
70 | 0914 ] - - - -
75 044 3.3 - - - -
N
awe Qe
[
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Cj PACIFIC ENVIRONMENTAL SERVICES, INC.

* customer: (IS 8 e

Central Park West
5001 South Miami Boulevard, P.O. Bax 12077

Research Triangte Park, North Carolina 27709-2077

(919) 941-0333 FAX: (919) 941-0234

Volatile Organic Sampling Train (VOST) Data Sheet

Segh

Facility,___ {47 UMN IAZP:M‘—"’ Wt ©
Date__>vc [q
Time: VB"l

Meter Box No.: Sﬁ # 13‘, ﬁ

Project No..__(LO\] _cp
City: _@&1@ i

Sampling Location;__ Lt K.
Run Number: TN -2 L o

Meter Gamma (v} Pre: Post;
Barometric Pressure, in. Hg: 14.33 Operator. __\Mm
Ambient Temperature, °F: — Q0 Purge Time:
Leak Check Data
Vacuum, inches Hg
Initial Final Time, min
Pre-test: Z0.0 20.0
Post-test 7d0 706 {.o
L"J% 14 Run Data

Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter

Time Time Volume, Setting Temp. °C {°F) {in. Hg) Pressure

(min) | (24-hr) | liters () ' (in H,0)

O (51 | 3346 | 6.4 Qo G | Q3 hg | 13-¢ i
s 686 | 3.0% X 9, a4 7.5 | 1.
(0 [&Fion | 4065 6.4 dr @4 19.0 I ¢

i€ | [00¢ | 4.4 | 04 A6 \az, | ia Lé

70 o] | 484 0.9 R4 Gz (9 A

24 ot |52 | 04 ¢ Q4 (q (¢
Rl 1028 (05.90F

\uj\ AT AAA
OV P e

329
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£-] PACIFIC ENVIRONMENTAL SERVICES, INC.

Central Park West
5001 South Miami Boulevard, P.O. Box 12077

Research Triangle Park, North Carolina 27709-2077

(919) 941-0333 FAX: (819) 941-0234

Volatile Organic Sampling Train (VOST) Data Sheet

customer:_ 5 G4 Buc 5CGB‘ Project No.: Loi2.004
Facility__| M ¢ city: _ (& o, (o
Date: 2 / % l% Sampling Location: Junne.. Clitusr
Time: llO?f Run Number: _T-Y -4
Meter Box No.: M"" (d( Meter Gamma (y) Pre: Post;
Barometric Pressure, in. Hg: @?’ Operator: ]MWV\
Ambient Temperature, °F: 86 Purge Time:
Leak Check Data
Vacuum, inches Hg
initial Final Time, min
Pre-test: Le (24 1.©
Post-test Z0 20 (.0
Run Data
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time Volume, Setting Temp. °C (°F) (in. Hg) Pressure
(min) | (24-hr) | liters (ft}) (in H,0)
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(o (e L [0 9% s 6.0 (49
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L7 PACIFIC ENVIRONMENTAL SERVICES, INC.

Central Park West
5001 South Miami Boulevard, P.O. Box 12077

Research Triangle Park, North Carclina 27709-2077

(919) 941-0333 FAX: (919) 941-0234

Volatile Organic Sampling Train (VOST) Data Sheet

Customer:_'45 &M e -

Project No.._ EO12Z. ol

Facility: /lemm fang C city: (o5 eg (A
Date: 298 ot Sampling Location: TAW Eetuse
Time: ) odze_~ ve-t Run Number: _T-\/ '4"" L
Meter Box No.: M ﬁe Meter Gamma (y) Pre: Post:
Barometric Pressure, in. Hg:__ 29.3i Operator: ___fidm
Ambient Temperature, °F: ~ AL Purge Time: hd
s:p&‘gu
Leak Check Data
Vacuum, inches Hg
Initial Final Time, min
Pre-test: 70.0 20.0 (.S~
‘Post-test yZ = [
ﬁf‘éw \&ow
' Run Data
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time '| Volume, Setting Temp. °C (°F) {(in. Hg) Pressure
(min) | (24-hr) | liters (ft°) (in H,0)
o 0925 | A% (.o 4 s (6. %
S 043 | 83 [0 81 &3 1) (7
to 04K | 81.6% | Lo 83 &5 16 (.3
§ | %4 [Ga.30 | o e 871 | 4 (x
20 6945 1Q1.v .o 8¢ 8% [ & (2
25 | A | lot.16
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PACIFIC ENVIRONMENTAL SERVICES, INC.

&
|

Central Park West
5001 South Miami Boulevard, P.O. Box 12077

Research Triangle Park, North Carolina 27709-2077

(919) 941-0333 FAX: (919) 941-0234

Volatile Organic Sampling Train (VOST) Data Sheet

Customer._ (IS &PA C_ N

Project No.: ZO (. £\

Facility: /ffor Wy [Bhires KM C City: 74#666 , (34
Date____ A4 l ({4 IQS Sampling Location: q&Nﬂ&, Exdause
Time:___ {625 o \)B’L\ Run Number: - V"""Z
Meter Box No.: W Meter Gamma (y) Pre: Post:
Barometric Pressure, in. Hg: ‘Za S { Operator: me
Ambient Temperature, °F: ~ 8 Purge Time: ,
ile ‘A
l.eak Check Data
Vacuum, inches Hg
initiat<P\EA FinalFRd { Time, min
Pre-test: tere 119 Mr{y? [5~
Post-test 200 {\ <
Run Data
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time Volume, Setting Temp. °C (°F) (in. Hg) Pressure
(min) | (24-hr) | liters (ft}) {in H0)
5 | (0¥ 10264 | 04 87 &4 (8 (.6
< (6% | 653 | 09 £ Qi E L&
(0 [103¢ | (0.2 | 09 a 43 (A.¢ | Le¢
i5 | lode |44 | 084 47 a4 15 | 1.6
0 | 106§ [P0 04 e ae (1S L6
1% | (150 [[23.33
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‘ Central Park West
5001 South Miami Boulevard, P.O. Box 12077

[Research Triangle Park, North Carolina 27709-2077

(919) 941-0333 FAX: (919) 941-0234

Volatile Organic Sampling Train (VOST) Data Sheet

Customer:_{JS ePA = 2 Project No.: 4&(2'00{
Facility; j(bT jnm ﬂ?flmvf Cﬂm < City: Fo% M (¢t
Date: i l 20/ 9% Sampling Location:%WM:L @Ilﬂuﬁr
Time__{ 1S /VrB',\\ Run Number: _T-Y-4 -3
Meter Box No.:w 1—6‘) Meter Gamma (y) Pre: Post:
Barometric Pressure, in. Hg: —P4-35— icr—é Operator: _ (MM
Ambient Temperature, °F: ~%0 Purge Time: —
“fc A
Leak Check Data
Vacuum, inches Hg
initial Finai Time, min
Pre-test: 'ld N 20_0 1\1
"Post.test 75 5.9 (<O
Run Data
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time Volume, Setting Temp. °C (°F) (in. Hg) Pressure
(min) | (24-hn) | liters (ft) (in H,0)
O u§e | (145t | 0.85 o 04 | 20 . 6
S | us+ - - - . _
b 120t |i%2.60 |08 Tici (6§ | 20 L. G
§ | 120F | %% 0.85 (er (5 70 (.&
o | (U iug 0.85 (g (05 o (.G
2628 (1950 [0.8€ 103 jed 70 (6
I (2 2 | (48. 24
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RONMENTAL SERVICES, INC.

" Central Park West

5001 South Miami Boulevard, P.O. Box 12077

Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

Volatile Organic Sampling Train (VOST) Data Sheet

Customer U-r dﬂ

T W %&’mu Vumr &

Project No.: F-O(Z ou

Los Ihgmes (A

Facnhty City:
Date: = / ?0/ %4 Sampling Location: Towirz C/ ST,
Time: vR-§ Run Number: __ 7=\ -4-&
Meter Box No.. %"'—‘&%"‘L RQ Meter Gamma (y) Pre: Post:
Barometric Pressure, in. Hg: 29.31 Operator: upan
Ambient Temperature, °F:____™ go Purge Time: et
i | <\e b
Leak Check Data
Vacuum, inches Hg
Initial Final Time, min
Pre-test: 0.0 Z2e.0 [.O
Post-test 20 o 20 .0 (.2
Run Data
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time Volume, } Setting Temp. °C (°F) {in. Hg) Pressure
{min) (24-hr) | liters {in H>0)
o | 1255 | [4f.46 (.0 T \& 1 F
g | 1300 |[{53.20 O (63 65 ¥ (9
(O | (30% ||IS&-C l.o 64 15 |G (.8
14 | BBio |ib2o0 [ O o4 5 (6 (.8
0 (815 |l I (64 oG | 16 1.8
75 1% | (M4 -2

44




Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

1-
E1E]
m

L PACIFIC ENVIRONMENTAL SERVICES, INC.

Volatile Organic Sampling Train {(VOST) Data Sheet

Customer_ 45 EPR &Me f( 64
Facility: f‘br l?ﬂn& ﬂ?ﬂ"#‘-r c"

Project No..__{£0)2. .
o5 Ineaws (n

City:
Date: = / 23 ,43 Sampling Location: fewvwer Ciufit s
Time:__ DA™ Run Number: _T-N-3-1
Meter Box No..__ V8 -1 Meter Gamma (y) Pre: Post:
Barometric Pressure, in. Mg: 249.23 Operator: l/V\ﬂW\
Ambient Temperature, °F:__~~ O Purge Time:
=N
Leak Check Data
Vacuum, inches Hg
Initial Final Time, min
Pre-test: 1.5 |35 .o
Post-test t2 r (Lo
Run Data
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time Volume, ¢ Setting Temp. °C (°F) {in. Hg) Pressure
(min) | (24-hr) | liters (f) (in H,0)
O | pix| |7 o.8 e 1" % (-6
& | 0923 | 13 S 6.8 8 At ( A
10 | ofe+ | 1815 O. 6 g4 a3 T, (.4
IS 10933 |86 6.9 84 4o (/ (¢
78 | O9%ny | 141.25 0.8 ar g4 (0.5 .6
24§ 0443 - - - - - —
30 | 094F | (G4 4%

45




[ PACIFIC ENVIRONMENTAL SERVICES, INC.

Customer: US €L &éne

Central Park West
5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

Volatile Organic Sampling Train (VOST) Data Sheet

SCEl

Facility: ﬂ;r M~ ﬂ?f}iﬂw

k—mvrCL

Project No.:

City:

61201

s, (-

Date: ?! 77{ 4 Sampling Location:_{unNe Expttus
Time___(0(O Run Number: _1-¥ -3 -2
Meter Box No.: \ff - Meter Gamma (y) Pre: Post:
Barometric Pressure, in. Hg: 24‘ .73 Cperator. UWWM
Ambient Temperature, °F:____ 7 Eal Purge Time: __ & /ﬂ
Leak Check Data
Vacuum, inches Hg
initial Final Time, min
Pre-test: 12.0 2.0 (. 6
Post-test (0- 0 6.0 [ O
Run Data
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time Volume, Setting Temp. °C (°F) (in. Hg) Pressure
(min) | (24-hr) | fiters (ft’) (in H,0)
o | oA (G754 6.9 Qs 1w as” (3
< |04 7o1.2 0.9 47 1ot | 4% I.F
to 1019 12055 04 9% oz | A& s
£ | lo4 - - - - —~ _
726 (079 |7l5:1 0.4 (o (6% 1.4 ¥
% o34 71842
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Central Park West
5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27708-2077
(919) 941-0333 FAX: (919) 941-0234

Volatile Organic Sampling Train {VOST) Data Sheet

Customer;_(J5 ¢If Eme Scgh

Project No.: £oi2. Coy

Facility; _{: %r m:: ﬂgﬂﬂ}T kﬁkﬂ C City: (s ﬂNG&z&S A
Date.__ % / 23 (4% Sampling Location:_ fuwnie. Extisy
Time___ 105 Run Number: _ 7 -V -3 -3
Meter Box No.: Vg ’.L Meter Gamma (v) Pre: Post;
Barometric Pressure, in. Hg: l a.2 3 Operator: UM)M‘
Ambient Temperature, °F: 80 Purge Time: ___ N / i
Leak Check Data
Vacuum, inches Hg
Initial Final Time, min
Pre-test: [G6.0 {0.0 (.o
Post-test 0.5 0.5 (v
Run Data
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time Volume, Setting Temp. °C (°F) (in. Hg) Pressure
(min} | (24-hr) | liters (ft%) (in H,0)
© | (053 | 21889 | 0.5 (o4  u 100 (.G
& o] | 227.90 | 0,34 104 He (0.0 (.¢
lo 16y | 224 3 6.3 lo% 1z (0.0 l.6
(z
o |13 122260 | o35 /6% 11z | (0.0 f.
2S¢ 1 Wg | 238 035 [l6F N | (4.0 (.6
30 /123 ! 239.00
| .
s g3, [Bass on | 0.8 Cfmn X 3o e\
t 7
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PACIFIC ENVIHONIIENTAL SERVICES, INC.

Central Park V‘i_ast
5001 South Miami Boulevard, P.O. Box 12077

Research Tnangle Park, North Carolina 27709-2077

(919) 941-0333 FAX: (919) 941-0234

Volatile Organic Sampling Train (VOST) Data Sheet

Customer (I8 P4 AHuc 505?4’

Project No.: _iOf7 o !

Facility: M\x &Hﬁﬂw KM"F City: (05' ﬂﬂéﬁé (d
Date: ? / = !Gg Sampling Location: Tunirver Exfer
Time: Run Number: __ 7Y~ cb
Meter Box No.: Ub. | Mater Gamma (y) Pre: Post: _
Barometric Pressure, in. Hg: Operator: W/oﬂ/]
Ambient Temperature, °F: Purge Time:
Leak Check Data
Vacuum, inches Hg
Initial Final Time, min
Pre-test: 1G.0 .o (6
%@-*ﬂ;’ﬂ. 4.0 | 9.0 ‘(-D
Run Data
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time Volume, Setting Temp. °C (°F) (in. Hg) Pressure
(min) (24-hr) | liters (ft’) (in H,0)
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Pacific Environmental Services VOST Box Calibration

Date: 7/19-98 Flow Rate:

Vost Box Number: V-1 Rotameter Setting: 1.08
Bubble Meter Temp. : 91

Run 1

Bubble Meter Meter Box

1012 1007 Initial Volume 9829
1010 1007 Final Volume 9855
1010 1008 Initial Temp. 104
1009 Final Temp. 104
Average Temp. 101
Average:  1009.00 Time: 26.25
QDGM= 972.821
Y= 1.0372

Run 2

Bubble Meter Meter Box

1008 1010 Initial Volume 9855.5
1010 1009 Final Volume 9881.5
1011 1007 Initial Temp. 104
1003 Final Temp. 103
Average Temp. 103.5
Average:  1008.29 Time: 26.25
QDGM= 968.505
Y= 1.0411

Run 3
1009 1005 Initial Volume 9882
1008 1003 Final Volume 9908
1006 1005 Initial Temp. 104
1008 Final Temp. 103
Average Temp. 103.5
Average: 1006.29 Time: 26.26
QDGM= 968.1358553
Y= 1.0354

Average Y= 1.0392













Central Park West
5001 South Miaml Boulevard, P.Q. Box 12077

Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

EPA Method 18 Adsorbent Tube Data Sheet ,:\>‘"5& 1 &

Plant Hﬁ Mi\t Asgk# flont ¢ Date: ?J/Z/V/%’
Sampling Location:__ T _onse. [ Cx l’hg$+ ('Dur’/’ ' '
Sampling Method Type:__ /[ Field Team Leader__ Bt [ mig\

Run Number: TAs-/_ Concurrent Train ID:_MmS _ M35
DESCRIPTION OF TRAIN

Leg | Moisture Knockout Tube a Description Tube b Description Tube ¢ Description
(if used, indicate type) :
ngpriad ~| A — Tep-mit-Quat A 160 Mgl A
Spdted | B — Nep - feol b | TEO- 4L ) Bb
CALIBRATION - PRETEST | [P
Leg Volumea (mL) Temperature (°F) Time (seconds) Pbar (inches Ha)
A Ciq 3 -—_— - —2—
B | 98 — - . 2e—
RUN DATA
Leg A Leg B
Elapsed Time | ClockTime | Flow (L/min) | Vacuum (inHg) | Flow (Umin) | Vacuum (in Hg) |
& A 20 7 yol 74 =
'Y ZA U 74 K
3b 7 2 (s 4 3
Ye | 7% » > 1 F
Lo Z1 e 74 I
I : e L 2L =
90 21 (e 2l -
|65 24 ¥ 7. P
5N 16057 V1o : 71 o 71 L
5 o Ze {» >71 3
yo Yo 2 (o >1 2
/13 +ig5~ /70 7 1 (e 7T =7
2RO B0 10 21 ) ~L >
5E 170 71 b > +
210 [¢0 71 ts Iz -
27C (1 0 7 1 L 7 £
297 200 7) { 74 2
240 7 | v, 4 =
CALIBRATION - POST-TEST
Leg Volume (mL) Temperature (°F) Time (seconds) Pbar (inches Hg)‘
A AQA
Bl Q95 .
LEAK cHecT  flE-TeST P57 ~Te sT { P:\r012,00 1\misc\m18sheet.doc
5 A oL 1oy SE 2oty
A

Ok ta s B T e



Central Park West
5001 South Miami Boulevard, P.O. Box 12077

Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919} 941-0234

%5@, Z"'FL

Date: 'Ylvt !‘Vb

Field Team Leader: ’bbje

EPA Method 18 Adsorbent Tube Data Sheet

W Ry Ml Rk C

Plant
Sampling Location:_ Y\ ant \ e @ ot

Sampfing Method Type: Ay
T-mig-

=1

Run Number: Concurrent Train 1D:
DESCRIPTION OF TRAIN
Leg | Moisture Knockout Tube a Description Tube b Description Tube ¢ Description
(if used, indicate type)
A — - T -
CALIBRATION - PRETEST
Leg Volume {mL) Temperature (°F) Time (seconds) Pbar (inches Hg)
A J— p— -— -
B ‘/ _ -
RUN DATA
Leg A Leg B
Elapsed Time | ClockTime | Flow (Limin) | Vacuum (in Hg) | Flow (L/min) Vacuum (in Hg)
2. 2’0 7 l l 2 pd { 3
236 7 { ¥ 21 3
2290 1250 21 u 21 -1
CALIBRATION — POST-TEST
Leg Volume (mL) Temperature (°F) Time (seconds) Pbar (inches Hg)
A — N — —_—
B — — - —

P:\r012.00 I\misc\m18sheet.doc
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Central Park West
5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077

(919) 941-0333 FAX: (919) 941-0234

EPA Method 18 Adsorbent Tube Data Sheet

Plant \\\»’( N\ M Date: q’l'l““ / 9%
Sampling Location:__ Yuanel  Trlhput— Dt '
Sampling Method Type: N\m l Nocsar's YUY Field Team Leader:_§.
Run Number:_ Z_, TED- M- @ 2 Concurrent Train ID; A m5 — MBS
DESCRIPTION OF TRAIN
Leg | Moisture Knockout Tube a Description Tube b Description Tube ¢ Description

(if used, indicate type) '
A — TED-mig - Lo Al TeD-mip Q0L Ao —
B — TED~ M-V 2. Bk TED-me-Tunl Pi b -

CALIBRATION - PRETEST

ese 1 E L

oL BT
ﬁfﬂf! (He bmi re; 0:'«“«/

%

of
it

Leg Volume (mL) Temperature (°F) Time (seconds) Pbar (inches Hg)
A 1066 ) s — — —
B e — — “—
RUN DATA
Leg A Leg B
Elapsed Time | Clock Time | Flow (L/min) Vacuum (in Hg) | Flow (Umin) | Vacuum (in Hg) |
o 3B 74 o) P &)
\o #3116 >4 [ > A o
20 #3322 z 1! & >/ )
20 A > ) 2] e
vo g¢o 2] % b\ 17
54 P Oobd 2\ © 74. R
o ooy 21 © >4 g
Yo 682 > | [ >4 3
¢o L2828 4 2 =1 S
<0 ¢DUP 21 6 79 %
[ 126 PANY 2 71 % . o)
Ho_ q A0 rdl o 21 %
|26 2A10/gazel 71 % 71 %
[T ARG > 73 =2 =
1906 Da4b >\ % Z | &
/<o L% Z | % 7| %
160 1300 Z1 8 7\ 8
{30 | ptbd4 7 | 2 z ! 9
CALIBRATION — POST-TEST
Leg Volume {mL) Temperature (°F) Time (seconds) Pbar (inches Hg)
Al o8 — — -
B Q5 - — —
vosT- TES]

2.0.-Hy

ok 20 rm#n/

P:\r(12.001\miscin | 8sheet.doc
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Central Park West

5001 South Miami Boulevard, P.O. Box 12077

Research Triangle Park, North Carolina 27709-2077

(919) 941-0333 FAX: (919) 941-0234

EPA Method 18 Adsorbent Tube Data Sheet

W Ny

Plant.

?{'5‘ 2\'? —z-'

Date: }j ¢ /96

Sampling Location:
Sampling Method Type: Mg,

Mednde Dk O
Toppe | Fohast Dot

Run Number__ &= &0 - MG Qen 2

Field Team Leader.
Concurrent Train ID:_Mm$, M3 T

P

DESCRIPTION OF TRAIN .
teg | Molsture Knockout Tube a Description Tube b Description Tube ¢ Description
(if used, indicate type)
A p———— _— LameN —
B — | - -
CALIBRATION - PRETEST
Leg Volume {mL) Temperature (°F) Time (seconds) Pbar {inches Hg) ‘
RUN DATA
Leg A Leg B
Elapsed Time | ClockTime | Flow (Umin) | Vacuum (in Hg) | Flow (L/min) Vacuum (in Hg)
150 1l 79 K2 > L >
199 103, vl bos 7 g
200 16 b 7 © > @
2/0 1p Sl 7| 2 yd| &
Z20 L 1Ol yd X 21 =)
230 : 111 Z1 '®) 2} o)
T ) | 2Le 7\ % 7\ D
CALIBRATION — POST-TEST
Leg Volume (mL) Temperature (°F) Time (seconds) Pbar (inches Hg)
A ——— Poammmn p—— _—
B — - — -
P:\r012.00 1\misc\m18sheet.doc



Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

|
EPA Method 18 Adsorbent Tube Data Sheet QM 29,2, ,

Plant: '}‘L)'" ﬂ hA A#sz’ P /@vl" (’ y Date: 7‘/%}%9
Sampling Location:_ Yeane)  Cadhensy e 1 ,

[ PACIFIC ENVIRONMENTAL SERVICES, INC

Sampling Method Type:__ M\ Field Team Leader: _ Bof :
Run Number_ T D- mw_ €. N Concurrent Train ID; mwﬁl MRS
DESCRIPTION OF TRAIN
Leg Moisture Knockout Tube a Description Tube b Description Tube ¢ Description
(if used, indicate type)
A — TE0- -0 As | TED-myp Yo | —
B — TED - - Gt el oD m9- Bunibbl
CALIBRATION - PRETEST '
iLeg Volume (mL) Temperature (°F) Time (seconds) Pbar (inches Hg)
Al 999 - - ~
B| /o/f _ -
RUN DATA
Leg A Leg B
Elapsed Time | ClockTime | Flow (Umin) | Vacuum (in Hg) | Flow (L/min) Vacuum (in Hg) |
) CALS 7 [ 71 3
10 6q 45 24 g 24 &
20 05 4g 71 [0} z1 ®
20 o959 e ) Z4 k=)
Yo 1025 >4 B 24 S
I o1 5 721 <€ 29 8
(o0 [0 2¢ 74 % 74 2
7 je 55 Z% D 24 o)
1 io 4§ 7 =) il &
an 1055 24 5 24 Y’
JOY ' 0% 74 % >4 8
/10 g 74 % Z4 3
amwrfset [ /20 [ oo T2 % z3- ¥
/30 ns'q#‘{-ﬁ-ﬁﬁv'fﬂ%ﬁ' [ 74. « > %
LYD 1204 71 % >4 %
LTI (0 uetier PSEIRG| 74 7 79 3
G 160 ol aem -4 T 7L 3
W\ 7T 1 et T A % Sz %
CALIBRATION — POST-TEST
Leg Volume (mL) Temperature (°F) Time (seconds) Pbar (inches Hg)
A 945 9% a
B |60 9% -
Lgﬂ £ C /’ EC a' ‘7 [5‘755 T 76 ST" 7 E-ff P:\r012.001\misc\m18&sheet.doc
st A ok Zoifl, Ok 20.fy

6 0K 20 da O 30/

T L i A SR o i oo = 5%t S % A e e & o



1 | : Central Park West
1 ' 5001 South Miaml Boulevard, P.O. Box 12077
i s i (e Research Triangle Park, North Carolina 27709-2077
[TPACIFIC ENVIRONMENTAL SERVICES, MG (918) 941-0333 FAX: (919) 841-0234

H>
EPA Method 18 Adsorbent Tube Data Shest End

Pant__ Do Miy J\sg\g—g- Qe Date: H zgglﬁg
Sampling Location: Zvnndl Z; LauqJ' Dot '

Sampling Method Type:__/M1 & Field Team Leader__ 36 (
Run Number,__TEO - st = Lo ¥ Concurrent Train ID:_MM&G NI §
DESCRIPTION OF TRAIN

Leg | Moisture Knockout Tube a Description Tube b Description Tube ¢ Description
(if used, indicate type)

A —— _— _— ——

CALIBRATION - PRETEST

leg Volume (mL) Temperature (°F) Time (seconds) Pbar (inches Hg)
A —_— — — —_
B C——— — ' —_ -
RUN DATA
LegA Leg B
Elapsed Time | Clock Time | Fiow (L/min) | Vacuum (in Hg) | Flow (L/min) Vacuum (in Hg)
(20 [ZMG k| © yd| i
a0 1.5 -1 % Al 4
2o |0 7 % rd| &
yA1 1Zilp Z1 4 yd %
210 <Y 4 wd % 21 %
250 : 1 Z 1 S yd | <
ZY{o 1% 4P 71 D 71 o)
CALIBRATION — POST-TEST
Leg Volume (mL) Temperature (°F) Time (seconds) Pbar (inches Hg)
A — o - ——

P:\r012.00 l\misc\m 18sheet.doc



5 PAGIEG ENWIONHENTAI. SERVICES, INC

Central Park West

5001 South Miami Boulevard, P.Q. Box 12077

Research Triangle Park, North Carolina 27709-2077

(919) 941-0333 FAX: (919) 941-0234

EPA Method 18 Adsorbent Tube Data Sheet

| £ 2

Plant; \"\u'\‘ M«};_ )&ﬁ{LL\-L ‘g\&_ﬂ: Q_, Date: :9// 23H9%
Sampling Location: Naned  Edhack  Dud '
Sampling Method Type:__ M\D Field Team Leader;__®¢!
Run Number;_TED- 1€ - Ron™S Concurrent Train ID: ”"5,. MZ15
DESCRIPTION OF TRAIN .
Leg | Moisture Knockout Tube a Description Tube b Description Tube ¢ Description
(if used, Indicate type)
A ~ TED-M19-F3 Ao, | TEO- o118~ Ln DA >
B el TEO- Mif- n B8l TED- ma- LonBdblo
CALIBRATION - PRETEST '
Leg Volume (mL) Temperature (°F) Time (seconds) Pbar (inches Ho)
Al 1005 it —_— 29.12.3
RUN DATA
LegA Leg B
Elapsed Time | ClockTime | Flow (Umin) | Vacuum (in Hg) | Flow (Umin) | Vacuum (in Hg) |
© (o 1) 74 Z3 3
16 Q16 21 ! 2 | It
26 14 | 0324 /m|ISn) Damal o > | 2
30 . > { ? 2¢ ¢
Yo 2 % 2! B
5o 21 D 7( o)
bg 21 o] 21 %
26 2 4 % z1 G
Yo wil %@ ! &
94 Zi @ z1 ¢
/00 yd) % 2] <
176 71 S 71 3
{20 ey zl <) 71 Q
4} ¢ /50 AL [ bors 2! @ 2! &
&’0 /40 OIS roo§ 21 & 2] B
oﬁ G\u. /150 m [0[{ ?[ (6 2 ?
o /60 +23€_a1C 2l & 21 g
\ 0P /70 T paK 2 L. @& Zl )
¥ \ € CALIBRATION — POST-TEST Chs ) FRom pet sivmo= DT (C "mﬂ
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Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

EPA Method 18 Adsorbent Tube Data Sheet

e B AN RAn e

2 o
Date: 'Dr(l'-'-} \‘i_&’_

A
Sampling Location: Toane \ ¢ x\l\a_,_}é‘ O et
Sampling Method Type:__IB [ B naseo WY\ _Field Team Leader__ 7%, AN
Run Number,_ YEO — M- Lz Concurrent Train ID: MMS; M

DESCRIPTION OF TRAIN _
Leg | Moisture Knockout Tube a Description Tube b Description Tube c Description
(if used, indicate type)
A —— - —_— —_
B — — - —
CALIBRATION - PRETEST
Leg Volume {(mL} Temperature (°F) Time (seconds) Pbar (inches Hg)
A ~— — B N
RUN DATA
Leg A Leg B
Elapsed Time | Clock Time | Flow (L/min) | Vacuum (inHg) | Flow (L/min) | Vacuum (in Hg) |
1% Jososl 71 = rd £2
lao Hrl less] 21 & 7/ B8
200 e yosl  2¢ 2 vdi L=
7,00 s aISy 74 2 ~] R
210 w3t y2¢| 21 @ 21 %
210 113€ pd| © >l
230 e Y S 7/ =
240 Fos— 1Sl 21 ® 2 1 ©
CALIBRATION — POST-TEST
Leg Volume (ml) Temperature (°F) Time (seconds) Pbar (inches Ha)
A - p——— —— a——,
8 — " — "

P:Ar012.00 1\misc\m18sheet.doc



FTPACIRG | ENVIRONMENTAL SERVICES, INC

EPA Method 18 Adsorbent Tube Data Sheet

Plant: }‘Lﬂ- N\\'}L h\g&\v\'\’ Q\.ﬁ«v\ (‘ .

Central Park West

5001 South Miami Boulevard, P.Q. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

Date: -_-1—'{ ZI’/ %

Sampling Location:_ Tunnrd  Tydao et Ot

1

Sampling Method Type:_ M\%>
Run Number_TEO— g~ 9N\9L‘BM

DESCRIPTION OF TRAIN

Field Team Leader. ‘T2(~¢
Concurrent Train ID:. ———_.

Leg Moisture Knockout Tube a Description Tube b Description Tube ¢ Description
(if used, indicate type)
A — TEO - M - Bdbimt] h TES up- Rﬂf\ Rien A
B - TED- ity Sl Bidak Be, T E 0 -min[- Rl Bk &b
CALIBRATION - PRETEST
Leg Volume (mL) Temperature (°F) Time (seconds) Pbar (inches Hg)
Al o — — ~
RUN DATA
Leg A Leg B
Elapsed Time | Clock Time | Flow (L/min) | Vacuum (in H ) | Flow (L/min) .Vacuum (in Hg)
2y tnedd V22D — 2.t — 251«%;
_ealt. Ched \220 — 2 e-h\\\% — FERN v
CALIBRATION — POST-TEST
Leg Volume (mL) Temperature {°F) Time (seconds) Pbar (inches Hg)
AL 99 = - =
B 1 999 — - —

5o

P:Ar(12.00 1\misc\m 1 8sheet.doc
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APPENDIX C.2

SED FIELD DATA
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Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27708-2077
(919) 841-0333 FAX: (919) 841-0234

g | e

["TPACIRC ENVIRONMENTAL SERVICES, INC

Sample Train Recovery Data

{/%;Aa// bt - Date: %f%/f
1 2 Sk K 4

Field Team Leader; //j‘/)// %ﬁ{

WA
[

Plant:
Sampling Location:

Sample Recovery Person;

Total Moisture Collected (mL):
Description of Impinger catch:

(2. 7

Sampiing Method Type: J/f
Run Number; / impinger Train ID: L2
Job Number___ 2/ 2 - I/
Comments: o448 — #AZD
Front Half Data
" Filter No._.S— .95~/ Filter Media Type: &5 //}{’/
Filter Description:;
Filter No.: Filter Media Type:
"Filter Description:
Back Half Data
Impinger Purge-
Start Time: Flow Rate: Stop Time; Purge Gas:
Impinger 1 Impinger 2 Impinger
Contents: /j < ééz 7 7 éﬂ:é AT
Final Volume: (mL) 77{4/ z3.F f/f/{/
Initial Volume: (mL) Y7/ 5% 22728 L34
Net Volume: (mL) L. 2 > 3.7
Impjnger 4 impinger § Final Impinger
Contents: fdég 272

Final Volume: (ml) cﬁf% o& ()

Initial Volume: {mL) F 7/ (@):

Net Volume: {mL) 5.7 (9):
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] 7 Central Park West

5001 South Miami Boulevard, P.Q. Box 12077
| N ey Research Triangle Park, North Carolina 27709-2077
H PAOIHG ENVIRONMENTAL SERVICES, INC (919) 941-0333 FAX: (919) 941-0234

Sample Train Recovery Data

Plant: %/ %1 %/‘/{7/// /44/ - Date: /f'//"/‘ 7z
Sampling Location: /;/n ﬁd//dﬂf/ p

Sample Recovery Person:__ Zayz» Z f//aé Field Team Leader: //Z-m// %@W
Sampling Method Type: Ky
Run Number: Z Impinger Train ID; F7

Job Number: Z0/2 0L

Comments:

“Front Half Data

Fitter No..__ F - A3/~ 2~ £ Filter Media Type:__Oars Lo

Fitter Description:__ (2. Yz
Filter No.; Filter Media Type:

Filter Description:

Back Half Data
Impinger Purge-
Start Time: Flow Rate: StopTime:_________ Purge Gas:
Impinger 1 Impinger 2 Impinger
Contents: 2z /ﬂ ZZ {,,/ﬂ L7
Final Volume: (mL) YA kol S 377
Initial Volume: (mL) y IS 7405 S 7
Net Volume: (mL) l 3.7 (30.% L. ©
impinger 4 Impinger 5 Final Impinger
Contents: S fea 527
Final Volume: (mL) £, L (9):
Initial Volume: {mL) Y194 (9):
Net Volume: {mL) \1. & (9):

Total Moisture Collected (mL): 2%3.1\
Description of Impinger catch:




T\ <oh'se ad ¢ Q=
-y e ITT W egOdw TRbsE et o !
2 | 6%t |0 |w5o 500 SSEDD | OO | 09
_ ok | /92 { RSO | w50 SO-0 » Ep°) 1
2 | On Ty TV [ExZ [&n7 |[wer | 529 [390 0" O T ERA | 5t8o | 55 | "
T oLy Se | R [ sk [bPL 2972 S99 [ 890 LYo Jo) Y% CY
=< S <L |29 | eht (tRE [REC | 3970 | 590 9 ¢ USw9 O%o | o5 b
= I3 | Se [£9 [&rvi Jth2 [527 | kLSO LS°0 S0 J O bho R
| A3 W |32 [LnL |thZ | V=2 | S9°0 |SaD F6-0 | % Ina | JL0| on | T
2 g3 b | £ | 8wt [Ah 2 |OW2 | 9970 I~ gk ROQ %) Ak %
= ER Z o 59 (It [IWE | ‘\RE 9@ 70 [93 0 F0 -0 T 0ng | ol%0|on | >
3ol 2| ta Fv |2z |[IRC |I-C [Owr |80 (9B o a0 0 bt? h
-2 IR (b&E [POv| 8t | 8W2 | L&RZ | OL'O Ok & %50 O £ .59 SYKO|[se <
=T 5% BS | O [8nE | 8wZ | vee | 2 L [ = z 929 | 2
21| 2 | 5% BY |09 |ArL | A2 | OF2 Z- <1t T 0O [£St he? (B0 | O i
z | S8 %3 79 | Rwz | AWz | P22 8 © |28 Q 2o 7989 2]
2 e | 93 2o (&AWL | LRhZ | V22 (32 0 | 3% 0 RO \-229 | wro| ST T
z 1T % e | 59 |&AW2 [8w2 | S22 [8@'s | 882 ht O &Y o
N = et 28 o | =2 | Lth2 Liz | 2@ Q9 | 28 9 eV o £ vl LOotQ] o7 o
K3 Gt SE | ha |Shz | Akz2 |22 | &2 | 5T Svo I RE%)) S
S -t g | 22 JeRe | bR2 | W2z < S7T ¢ ST 9 b o9 | hoto| Si +
h | €€ EX4 oy [ ewz | AWz | 622 7 Z 2 Ay 3 h{ O S % L9 L
1= -t S VS | Ent | £z | elLl Z2 <1 T k0 o Tza | LSao| W >
1™ R T = s | =rZ | anh2 ] ¥ie o't | Sb) S voL Y r
E-E S RS TE | uvs [eRe | ov2 | 222 | &2 |3 2L SVO VED | hoJ0] S <
h Tt Tt | 99 Sske | &L2 LVv2 2 22 i Q | 919 1
LS h 2t ~L 09 | VW2 | hs2 “THl T2 L ] RUO T v [ QR0 o '
e L T T T o s d e o
B -w [Growy | Womwy) | 4o mypd | eqold i) oy | peuseg o Y gV (wA) twop | @ [requmn
wnnoup | eano "y ‘diieg do ‘dwet ozH W HY) (d7) peent Dupoey motHed) | eunl | wod
dwng | dwey sereyy se0 Aig | reBurduy eiywiedwe) ¥ouS | PRLSINI(] 118881 83310 Aporep inep 39O suy| yoof) | Bugdums | ssieasi)
——EIQ o~ BUd oD NEINISALIOd WY O Ol asjaweigyons v/ RS0~ 10Ud H9eD R isneld
By ‘w1 0] @ Wy \¢T0 oy yeasagisod -0 ‘#10Ud 77,5 editnpbusnaqod B W] WP S.00 ey eI SN
TSR OHV RFLO A Ve l#xogIan - 307 20 & 200 24/02/1. o*Q B-SAw S Nequin uny

°]°S  uogwoay Buydums
TPd T wed

— ¥ ._0—__n— 0_) "ngm vu:.__.-nn(
57 Jv :# ednosounayy wmﬂ,q (]l 9jZTZO0N

STUe- s, Yt dead
Y.C :opeiedQ 2 W& hw_n_Eum

133HS viva ai3id

ks



(ol

1 - Central Park West
FiET 5001 South Miami Boulevard, P.O. Box 12077
m ] Research Triangle Park, North Carolina 27709-2077

PACIFIC ENVIRONMENTAL SERVICES, INC (919) 941-0333 FAX: (919) 941-0234

Sample Train Recovery Data

Plant; Asphe 1t alacok Date: 7~ -8

Sampling Location: S Exhe s\ Suc'ﬁ*

Sample Recovery Person: oW Field Team Leader, = ¢
Sampling Method Type: M3s
Run Number: S3-_m S Ly Impinger Train ID: Dy
Job Number: RO ~o0 )
Comments:
Front Half Data

o. 4494 (wp)
Filter No.: () Filter Media Type:
Filter Description:;
Filter No.: Fifter Media Type:

Fiitter Description;

Back Half Data

Impinger Purge-
Start Time: Flow Rate: Stop Time: Purge Gas:

Impinger4 Impinger} Impinger.&
Contents:
Final Volume: (mL) 94 7.¢ ¥32. 1 2.8
Initial Volume: (mL) 7%0/@) /j/)oj @ e T /)
Net Volume: (mL) 17"’\.0!/ 199 g 7 28515
impinger 8 . Impinger 8 Final impinger
Contents: )/ d~=]
Final Volume: (mL) S30.9 e 2s./ @__ X125
Initial Volume: (mL) S50 (4) g3y (5 ) @ 7L
Net Volume: (mL) £ A (.77 7 () 2. %

Total Moisture Collected (mL); __ &43.3
Description of impinger catch;:
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MOISTURE RECOVERY SHEET
PACIFIC ENVIRONMENTAL SERVICES, INC.

FACILITY: Hot
SOURCE: SED
DATE: 7-26-94
RUN #: ‘E/ﬂ'd 'e
METHOD #: 2,8
BOX #: §1
IMPINGER CONTENTS  FINAL INITIAL TOTAL
GRAMS GRAMS GRAMS
1 DL WATER| §L! .4 Fll 4 @
2 DI WATER| 7% (, 7207 -~ 0|
3 EMPTY 532 77 57 O, 2
4 SILICAGEL| 406. 5 706-3 O
Fluten 0.4500
TOTAL GRAMS COLLECTED O. |
INITALS: v

PACIFIC ENVIRONMENTAL SERVICES, INC.
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_____ Central Park West
: ! 5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077

CIFIG ENVIRONMENTAL SERVICES, INC (919) 941-0333 FAX: (919) 941-0234

Sample Train Recovery Pata

Plant: ﬁqnln 1+ Plant ( ' Date: 7-94 —9¥
Sampling Location:__ <.’ Lo E PSS AN Sy
Sample Recovery Person: NS A Field Team Leader: DD WY
Sampling Method Type: MANS
Run Number:. < = pansS—| Impinger Train 1D:
Job Number: ROt ~CO!
Comments:
Front Half Data
Fitter No..__{ Jonu M._lzﬂi'ﬂ') Filter Media Type: NE Eokee
Filter Description:
Filter No.: Filter Media Type:

Filter Description:

Back Half Data
Impinger Purge-
Start Time: Flow Rate: Stop Time: Purge Gas:
Impinger 1 Impinger 2 impinger 3
Contents: BO D+
Final Volume: (mL) <204 ¥ TP > 76 .(~
Initial Volume: {mL) 479.5 19,2 166
Net Volume: (mb) 9302 ¢ f— >
impinger 4 Impinger 5 Final Impinger
Contents: MY oSG XA DS
Final Volume: (mL.) /AL 4N, 32D .5 @_33S.9
Initial Volume: (mL) -2 ¥28.9 @__ 322 .3
Net Volume: (mL) o - S ) -5

Total Moisture Collected (mL): 265-7)
Description of Impinger catch:
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[T]PACIAC ENVIRONMENTAL SERWCES. INC

Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077

(319) 941-0333 FAX: (919) 941-0234

Sample Train Recovery Data

Plant_ ot mox Yephatt pladt( H, Culiharaia,

Date: 7-Z5-GF

Sampling Location:_$ & D

Sample Recovery Person: DH

Sampling Method Type: WS

Field Team Leader__ =2

Run Number__ SE£D -3 2

Job Number__ 2012 OO

impinger Train ID: RTP -0

Comments:
}
Front Haif Data
Filter No.: '-"/ Filter Media Type: (2las S,
" Filter Description:
Filter No.: Filter Media Type:
Filter Description:
Back Half Pata
Impinger Purge-
Start Time: ___~————  FlowRate: __~— Stop Time:__—— Purge Gas:__
Impinger 1 Impinger 2 Impinger 3
Contents: mT D Ry
Final Volume: {mL) 9. 1 G177, A NS . O
Initial Volume: (mL) H75 32 il 7.3 e
Net Volume: (mL) Y ~ 4l He— 1o W€ s
Impinger 4 impinger 5 FinaHmpinger ([RAP
Contents: Ny Flos xaAD
Final Volume: (mL) 6115 %73 .49 @ _329.¥
Initial Volume: (mL) L (4 G 47.71 (@) 2957,
Net Volume: (mL) ‘f. b 25.70 (o) A
Total Moisture Collected (mL): Saz. Yo "

Description of Impinger catch:
{
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Central Park West
5001 South Miami Boulevard, P.0. Box 12077
Research Triangle Park, North Carolina 27709-2077

s

PACIFIC ENVIRONMENTAL SERVICES, INC . (919) 941-0333

Sample Train Recovery Data

Plant___ (3 :@ha,_ \4 ClonX €

FAX: (919) 941-0234

Date: 279X

Sampling Location:__< D

Sample Recovery Person: DD LA Field Team Leader: i
Sampling Method Type: Y22 1453
Run Number. < — s =3 ~ Impinger Train ID:
Job Number: Rl —oo)
Comments:
Front Half Data
Filter No.: Un nygm !qf_ng Filter Media Type: ’(_\_ -
Filter Description: PARAES
Filter No.: Filter Media Type:
Filter Description:
“Back Half Data
Impinger Purge-
Start Time: Flow Rate: Stop Time: Purge Gas:
impinger 1 Impinger 2 Impinger 3
Contents: LA Oy B
Final Volume: (mL) LTRSS QLS .7 p -8 £12.lo
©
tavoume: Ly (4708} 00 _(Q45.9y2) LUeE
Net Volume: (mL) 492.8 Y LR, 7 7 34,
Impinger 4 Impinger 5 Final Impinger
Contents: M1 S 6 XS
Final Volume: (mL) L a4.4 91 .2 0 __ 5394
Initial Volume: (mL) (ol 3.2 x M. é (9y_3/0. 4
Net Volume: (mL) Bl.2 2.8 (@ 2%
Total Moisture Coliected (mL): 2J)072.0 W

Description of Impinger catch:
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[T PACIFIC ENVI

Central Park West

5001 South Miami Boulevard, P.O. Box 12077

Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (819) 941-0234

RONMENTAL SERVICES, INC

sample Train Recovery Data

Plantz_ﬁgfzfal% Plon t=

Date: 7 28~ 43

“i\e

= x baneie WNsed

Sampling Location:

Sampie Recovery Person: D Field Team Leader: =S¢
Sampling Method Type: o ¥ e
Run Number: S rS—Y impinger Train ID:
Job Number: Roio -oo |\
Comments:
Front Half Data
Filter No.: ; Filter Media Type:
Filter Description:
Filter No.: Filter Media Type:
Filter Description:
Back Half Data
Impinger Purge-
Start Time: Flow Rate: Stop Time: Purge Gas:
impingér 1 Impinger 2 Impinger 3
Contents: MY DL NI
Final Volume: (mL) /e, 5 +8752 ¥25.77 _ A
Initial Volume: (mL) Y95. % K> B2 Y 125 . (2
Net Volume: (mL) 9574 13,3 1 -4
impinger 4 Impinger 5 Final Impinger
Contents: INT Al XA
Final Volume: (mL) 200 A 7%6.¢ @_332.0
Initial Volume: (mL) ¢12.9 IR0 2 ©_322-7 /
Net Volume: (mL) /.7 S 15.8 7/ (@__=2%.3
el Moisture Collected (mL): 1 133.6 )

Description of Impinger catch:
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Central Park West

1l 5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27708-2077
PACIFIC ENVIRONMENTAL SERVICES, INC (919) 941-0333 FAX: (919) 941-0234

Sample Train Recovery Data
Plant: ﬂfap\-\utb Ple-nnk™ C Date. 3 -18 - 9%
Sampling Location: Sileo = % hosask DineX
Sample Recovery Person: DL Field Team Leader:
sampling Method Type: (24744 ) .
Run Number: S —rms- S impinger Train ID:
Job Number:
Comments:
Front Half Data
Filter No.: Filter Media Type:
Filter Descriplion:
Filter No.: Filter Media Type:
Filter Description:
Back Half Data
impinger Purge-
Start Time: Flow Rate: Stop Time: Purge Gas:
impinger 1 impinger 2 Impinger 3
Contents:
Final Volume: (mL) e 114 ]94 9 Q2.4
Initial Volume: (mL) FF T 4962 720 .9 , 29%.9
Net Volume: (mL) 134 s |92
Impinger 4 Impinger 5 Final Impinger
Contents:
Final Volume: (mL) (13 0o 5 5; 7 @):__J62.2
Initial Volume: (mL) 0 .G _ Bl . @_RRO G
Net Volume: (mL) 101 i 24 L 7 {Q): 37, (4]

Total Moisture Collected (mL): (112

Description of Impinger catch:
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C ENVIHON MENTAL SERVICES, INC

Research Triangle Pa

{919) 941-0333

Sample Train Recovery Data

D

Central Park West
5001 South Miami Boulevard, P.O. Box 12077
rk, North Carolina 27709-2077
FAX: (919) 941-0234

Plant: QS@\MEL\' Pronk C
Sampling Location:__ S \o & xhess

P T o

Sample Recovery Person: _bhbw Field Team Leader: T 3¢
Sampling Meinod Type: Mg
Run Number. L -mMmm=s -8 Impinger Train ID: 104 - ]
Job Number: ol ~ool
Comments:
Front Half Data
Filter No..__ Unavelged ar) Filter Media Type: __G-_\}_Qg
Filter Description: __Cleow,
Filter No.: _— Filter Media Type: —_—
Filter Description: —
Back Half Data
Impinger Purge-
- Start Time: — Flow Rate: ~— __ Stop Time: Purge Gas:.
Impinger 1 Impinger 2 Impinger 3
Contents: N DL DT
Final Volume: (mL) 413.4 L43.5 (239
nitial Volume: (mL) 4 234 435 4239
Net Volume: (mL) o & o
impinger 4 Impinger 5 Final Impinger
Contents: i St XD
Final Volume: (mL) LIS. 8 Y. (q): 320.5
Initial Volume: (mL) L1852 821 @_320.3
Net Volume: (mL) 2.1 o (g): 0.2
Total Maisture Collected (ml): &.72

Description of impinger catch: L ogo”

ate,__7-26 3%
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Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Caroiina 27709-2077
{919) 941-0333 FAX: (919) 941-0234

mes

L'JPActnc ENVIRONMENTAL SERVICES, INC.

Volatile Organic Sampling Train (VOST) Data Sheet

Customer;_Hot Mix A‘Jﬂ/m"" PlartC_ - 14, Ct“‘”"Pro;ect No._ AOi2 . Oby

Facility:__Plent € City: __ L o3 Aag},q: in
Date:_1-24 -4§ Sampling Location:_S, [ &= Z-
Time_ %20~ O /4 Run Number. _ SED -V — |
Meter Box No.: V-2 Meter Gamma (y) Pre: Post:
Barometric Pressure, in. Hg: M :‘ic-:‘?é Operator. _1H
Ambient Temperature, °F: Purge Time: —_
Leak Check Data
Vacuum, inches Hg
Initial Final Time, min
Pre-test: 0 i |
Run Data
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time Volume, Setting Temp. °C (°F) (in. Hg) Pressure
(min) | (24-hr) | liters (ft) (in H,0)
aot O lowe [e%9i47 02 | (8 3 1
IO |12 |3183.45| 6.7 L9 %) l
- mesq 7-2¢45
Rin O |gad7l Sig31c| 0.2 9 S5 /
T o ooy | 29583 0,2 %0 s /
Rom o OBY | Sttt | 0.2 79 3 /
> 10 49 1 %988 401 o©.2 g2 wd /
g | O | por [59%8.53 0. 7% < /
w0 ro1y | 8948251 0.2 79 < J

8/




___ [ ] Central Park West

5001 South Miami Boulevard, P.O. Box 12077
[ ] Research Triangle Park, North Carolina 27709-2077
[TPACIFIC ENVIRONMENTAL SERVICES, INC. (919) 941-0333 FAX: (919) 941-0234

Volatile Organic Sampling Train (VOST) Data Sheet

Customer:__Hot M ﬂ-a’o/uHL Pleat & AR ¢4 Project No.: ROIZ. 0O\

Facility:__Plant & City: LA (oliforvca
Date:_ 3 -25-9% Sampling Location: SED - Sl *2
Time.__ 0140~ QY20 Run Number: _$-Y¥— 2
Meter Box No.: V—E— (3 Meter Gamma (y) Pre:__— Post__~
Barometric Pressure, in. Hg: M% e Operator: T/
Ambient Temperature, °F: —1D Purge Time: ——
Leak Check Data
Vacuum, inches Hg _
Initial Final Time, min
Pre-test: | (2. 1 ]
' Run Data
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum . Meter
Time Time Volume, Setting Temp. °C (°F) (in. Hg) Pressure
(min) | (24-he} | liters (t) | - (in H,0)
Sk O oo | o s3l G2 9 (s t
4~ o 0120 1899322 | O.2 i (o /
< | o 004 [§995.45 ] Co2 M) 2. 0.8
s (0756 908.81] 0.4 13 2 03
[0 lowme [zl Oz | M 5 0.9
» | 1o |oasy [899370] 6.2 7¢C 3 0.9
o0 |0t |¥9533] O-Z 16 Z o¢
41 0 | ogzo|qookiz| &z ¥ 3 0-¥

gz



Pacific Environmental Services VOST Box Calibration

Date: 7-19-98 Flow Rate:

Vost Box Number: V-2 Rotameter Setting: 02
Bubble Meter Temp. : 91

Run |

Bubble Meter Meter Box

238.5 2409 Initial Volume 8815.5
2394 241.0 Final Volume 8822
240.1 240.5 Initial Temp. 103
240.8 Final Temp. 102
Average Temp. 102.5
Average: 240.17 Time: 273
QDGM= 233.228
Y= 1.0298

Run 2

Bubble Meter Meter Box

238.0 240.1 Initial Volume 8822.5
239.5 2404 Final Volume 8829
239.6 2404 Initial Temp. 103
240.0 Final Temp. 103
Average Temp. 103
Average: 239.71 Time: 27.35
QDGM= 232,594
Y= 1.0306

Run 3
240.6 240.8 Initial Volume 8829.5
240.8 240.0 Final Volume 8836
240.2 239.6 Initial Temp. 104
239.0 Final Temp. 104
Average Temp. 104
Average: 240.14 Time: 273
QDGM= 232.6072273
Y= 1.0324

Average Y= 1.0309

82




D
[] PACIFIC ENVIRONMENTAL SERVICES, INC.

Central Park West
5001 South Miami Boulevard, P.O. Box 12077

Research Triangle Park, North Carolina 27708-2077

(919) 941-0333 FAX: (919) 941-0234

Volatile Organic Sampling Train (VOST) Data Sheet

Customer: HoT Mir Mﬂf'}’ Funt (-
Facility: LA’ ’(’alfﬁwu:q

Project No..__ROi2. OO t
city LA Colifornia

Date:__1-271-94 Sampling Location: ’SE-D
Time,___ O%s - Run Number: _$ =V~
Meter Box No.__ V-1 {Cﬁ Meter Gamma (y) Pre: Post___—
Barometric Pressure, in. Hg: ,250.’\'4/ 23 Operator: __ T ¥
Ambient Temperature, °F: 0 Purge Time: —_
Leak Check Data
Vacuum, inches Hg
Initial Final Time, min
Predest: | /D 7o 0 JO0 ;70 | 1O 10 10 {0 fo0lp } - 7
Post-test |18 10
Run Data n
Sample | Clock Meter Rotameter | Dry Gas Meter | Vacuum Meter
Time Time Volume, Setting Temp. °C (°F) {in. Ha) Pressure
(min) | (24-hr) | liters (ft’) {in H20)
ol O losib [%00L,L0l OS5 7 ¢ |
V[ 5 legzy | Geed. il | 05 78 g I
w0 o831 | Go04,24] O 5 74 3 /
1y 5 lo%\ | 900b.50 0.5 30> 2 ,
o 0 |p828 | dxut3] .5 %/ ? [
3 5 [0a43d | G0t 6.5 52 3 |
o |05 | Jodhz2| 6.5 92 8" /
A9 J1doa | a6i3in | .5 53 4 g
S0 |j | 40519 J.5 34 g !
q g 1011.284 6.5 €7 s |
21 0 | lo3s |Qen.s0 O % 12 ¥ l_
G 7 [mA4z [t02in | C.5 33 < g

B84




Pacific Environmental Services VOST Box Calibration

Date: 7-19-98 Flow Rate: 0.5 Ymin
Vost Box Number: V-2 Rotameter Setting: 04°

Bubble Meter Temp. : 91

Run 1

Bubble Meter Meter Box

499.9 498.7 Initial Volume 8837
500.9 501.3 Final Volume 8852
498.9 499.8 Initial Temp. 104
500.2 Final Temp. 104
: Average Temp. 104
Average: 499.96 Time: 27.6
QDGM= 330.951
Y= 0.9416

Run 2

Bubble Meter Meter Box

500.2 500.0 Initial Volume 8852.25
501.0 499.8 Final Volume 8867.25
500.8 499.6 Initial Temp. 104
4998 Final Temp. 104
Average Temp. 104
Average: 500.17 Time: 275
QDGM= 532.882
Y= 0.9386

Run 3
500.0 500.9 Initial Volume 8867.5
500.6 500.7 Final Volume 8882.75
501.0 500.1 Initial Temp. 105
499.5 Final Temp. 104
Average Temp. 104.5
Average: 500.40 Time: 27.6
QDGM= 539.322345
Y= 0.9278

Average Y= 0.9360
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Sampling Loeaﬁon:MH

Sampling Method Type: /} { ﬁ

Central Park West

5001 South Miami Boulevard, P.O. Box 12077

Research Triangle Park, North Carolina 27709-2077

(919) 941-0333 FAX: (919) 941-0234

EPA Method 18 Adsorbent Tube Data Sheet

pant_tt Moy Asf"lel/‘ Dbt

Date: /Zl//ff' .

ol

Field Team Leader: "]/

Run Number: A sus-\ . Concurrent Train ID;_Ee~ ¥ 7 S£/
DESCRIPTION OF TRAIN
Leg | Molsture Knockout Tube a Description Tube b Description Tube ¢ Description
(if used, indicate type)
Al Medaf SED - o%— Lo M- ) Ab
N P A TR TR T NI T
CALIBRATION - PRETEST '
Leg|  Uhlume (m) 7] Temperature °F) | Time (seconds) Pbar (inches Hg)
Al 9373 /919 — — ~ 2430«
B } 0 ('/D / 1054 “ : 29.20 &
RUN DATA
Leg A Leg B
Elapsed Time | ClockTime | Fiow (LUmin) | Vacuum (in Hg) | Flow (Lmin) | Vacuum (in Hg) |
& T OY2— Pfs | 10 1 0
(S 3¢ oS35 ) LO i O
2p 5L et [ 1O i e
Y &giojpgss } 10 \ {0
Lo aq ! 10 ¢ 75
98 /5 - a4i0le ' ) { /0
|20 (g3 8 l 1O ' 0
168 09353 J /0 / “&>
!2 o [E8D 100% 1 i i 26
3¢
&G0
TR

it

:

CALIBRATION - POST-TEST

- QoM
CN;‘;';? /f M

AL (I —

Leg Volume (mL) Temperature (°F), /|  Time (seconds) Pbar (inches Hg)
A 419 79 B4 L0 | Z 34.3%
B 1054 P4 Ry Lo TR 29,2
LEAL CHEC L 4 fLE‘TLFfT £0ST -TE5T  pr012.001\miscm 1 Sshoet.doc
o 0«
A LK © 16

a_q . 1%



. B '; - — -
| -] PACIFIC ENVIRONMENT.

AL SERVICES, INC

Central Park West

5001 South Miami Boulevard, P.Q. Box 12077
Research Triangle Park, North Carolina 27708-2077
(919) 941-0333 FAX: (919) 841-0234

'EPA Method 18 Adsorbent Tube Data Sheet

pant_ Nt My J\q(‘)\d# Rey C—up chA Date: ?/25"/@6
4SampiingLoo@atlon: 5;‘_’1-, { g_hﬂs‘}' JD:L—I— 2
* * sampling Method Type:_wi1@y (A fesscY EVEN Field Team Leader. pol- FP

Run Number:_SED - MIG—~ Qi Z

Concurrent Train 1D: VoSt

DESCRIPTION OF TRAIN
Leg | Moisture Knockout Tube a Description Tube b Description Tube c Description
(if used, indicate type) ) _
A m%.} 5po-m@-CnZ | S5O~ - Lon ZAL —
N SED - e~ G =D - g~ € 2. B4 —
. o AL ) =~
CALIBRATION - PRETEST S aore et STEC 0] VKT (@ O s)
Leg Volume (mb) Temperature (°F) [ Time (seconds) Pbar (inches Hg)
Al ag3 Wrase, IO €1 + _LO 2 2929 n 35Fme
B| 4az F )0y 7 O T 25 se
- \{' .v_ : . . .
RUN DATA ’AE,:'L i
a4 Leg A Leg B
| Etapsed Time | Clock Time | Flow (Umin) | Vacuum (in H Flow (Umin) | Vacuum (in Hg)
.- o 10 / = / i~y
: lo- GA0 { I~ { 2z
o 20 G130 ! (S ; Es
4ok 2 0148 [ /5 / s
a‘}(' Vo osoO ’ ‘15 / X
o0 sv /54 - | o8O9S 84O ( 'S i /S
©0 o8y I 1% J K
| Wq‘ﬂ—o £ ~O%34 L /£ { /%
e 0 0904 { 54 1 ii4
7 Aago Go 091 ejfna ‘ /g ! Ik
1Do o434 l , € / /&
110 Q44 / LE / %
120 0054 ‘
Uene 9] ..
Tio ~ 8ol S6
o ~ 910 4o
T2~ A5 2/ o
CALIBRATION—POST-TEST __ & meT: Sroiost Oater P 054 =715 °F
Leg Volume (mL) Tempera&re (°F) Time (seconds) Pbar (inches Hg)
a | By oo Is.v [.O PLEE i
B 49K 5.7 CoN 2474 ¥ |
LeAr cpecl Ap-TEST PosT TEBT  paAr012.001\miscuml8sheetdoc
57 A K 2Zin oK 20ty
) oL 22 . o/l 10 Aj



Central Park West
5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 277092077

(919) 941-0333 FAX: (919) 941-0234

EPA Mgthod 18 Adsorbent Tube Data Sheet

Plant___H\ot WY ﬁ@/w”’ Pant ¢ ' pate:_ 1-27-98
Sampling Location:___ SE D '
Sampling Method Type:_m - \§ Field Team Leader___ [~ £
Run Number:_5£D- M€ - 3 Concurrent Train ID;__ VO S7—
DESCRIPTION OF TRAIN _
Leg | Moisture Knockout Tube a Description Tube b Description Tube ¢ Description
(if used, indicate type) '
A . doeX $ED-mig -3 rl‘\. Sep-mn-Z A —
B 1 84 ( Stp-mg. 3B« | SED- mis-3Rb —
CALIBRATION - PRETEST __ Gl Feon MET STOTn DT (@ [O( ]
heo Leg Volume (mL) Temperature (°Fl\L Time (seconds) Pbar (inches Hg)
Ok®z’ | A 1o 24 8u Lo 297196y aaue |
* Tl [
ok | g 100 25 47 (0 _ Ze9° N
RUN DATA' : |
| Leg A Leg B
Elapsed Time ) ClockTime | Flow (L/imin) | Vacuum (in H Flow (Umin) | Vacuum (in Hg) |
S 023 ! 5 [ ‘5
o o33 { k1 t s
20 1043 i ‘5 1 s
20> /oty 07 i ! /5 ] LS
2'0 yVEAs / A pa ‘S
7 4.5 sty / 5 Z r s
sC 4 4% / 15 / /5
CALIBRATION — POST-TEST “lhs_Frow e Sivnes Dt (e (302
Leg Volume {mL) Temperature (°F) Time (seconds) Pbar (Inches Hg)

88

OK‘jz}A Pz 75 B3| o 2915, sais
ok B 920 25 930 o HTIL O

P:r012.001\misc\m18sheet.doc
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APPENDIX C.3

METEOROLOGICAL DATA






A meteorological (MET) monitoring station was positioned on top of the load-out tunnel, above
the entrance. The station monitored the wind speed, wind direction, and ambient temperature.
Readings from the MET station were recorded once per minute during the testing and downloaded to
a data acquisition system. Due to hardware problems, no data were collected on 7/24/98 (back-
ground condition testing). Ambient humidity was measured manually using a sling psychrometer
and recorded in field notebook. Table M.1 below summarizes the meteorological data collected.
Figure M.1 shows the position of the load-out tunnel and the MET station and the average wind
direction for each test day.

TABLE M.1

METEOROLOGICAL DATA SUMMARY

ASPHALT PLANT C, CALIFORNIA

* Degrees clockwise from north {e.g. 180° = wind from the south)

Ambient Wind
Time |Wind Speed,|Temperature Direction, Relative
Periods MPH Degrees C Degrees* Humidity, %
7/24/98 | 0646-0700 3.02 17.7 173
0701-0800 335 18.0 184 90
0801-0812 3.98 18.1 151
0931-1000 3.71 22.6 228
1001-1100 4.05 21.3 224
1101-1200 6.12 23.0 233
1201-1300 7.63 25.2 219 60
Average 4.55 20.8 202 75
7/25/98 | 0548-0559 3.23 19.1 281
0600-0659 291 19.8 218
0700-0759 4.12 20.1 262 77
0800-0859 4.96 21.0 225
0900-0959 5.53 23.4 206
1000-1059 6.03 25.8 219
1100-1159 6.80 27.6 213 61
1200-1259 7.74 29.3 206
1300-1327 9.01 29.5 204
Average 5.59 239 226 69
7/27/98 | 0722-0759 2.74 22.0 135 70
0800-0859 4.27 22.7 213
0900-0959 6.33 26.9 231
1000-1059 6.13 29.1 223
1100-1159 6.63 31.9 219
1200-1202 8.00 339 198
Average 5.68 27.7 203 70 II



Run 1

North

Run 3

e m————— e m——————

South

Run 1 - Average wind direction on July 24, 1998 (202°}
Run 2 - Average wind direction on July 25, 1998 (226°)
Run 3 - Average wind direction on July 27, 1998 (203°)

Figure M.1 Load-out Tunnel and MET Station Location and Average Wind Direction.



Time

0646-0700
0701-0800
0801-0812
0931-1000
1001-1100
1101-1200
1201-1300

7z

MPH

3.0
34
4.0
37
4.1
6.1
7.6

LOS ANGELES - PLANT C

°c

17.7
18.0
18.1
22.6
213
23.0
25.2

HOT MIX ASPHALT

7-24-98

Direction (°)

173
184
151
228
224
233
219
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Time

6:46:00 AM
6:.47:00 AM
6:48:00 AM
6:49:00 AM
6:50:00 AM
6:51:00 AM
6:52:00 AM
6:53:00 AM
6:54:00 AM
6:55:00 AM
6:56:00 AM
6:57:00 AM
6:58:00 AM
6:59:00 AM
7:00:00 AM
7:01:00 AM
7:02:00 AM
7:03:00 AM
7:04:00 AM
7:05:00 AM
7:06:00 AM
7:07:00 AM
7:08:00 AM
7:09:00 AM
7:10:00 AM
7:11:00 AM
7:12:00 AM
7:13:00 AM
7:14:00 AM
7:15:00 AM
7:16:00 AM
7:17:00 AM
7:18:00 AM
7:19:00 AM
7:20:00 AM
7:21:00 AM
7:22:00 AM
7:23:00 AM
7:24:00 AM
7:25:00 AM
7:26:00 AM
7:27:00 AM
7:28:00 AM
7:29:00 AM
7:30:00 AM
7:31:00 AM
7:32:00 AM

MPH

25
45
32
25
25
33
386
4.1
26
20
1.6
24
34
3.3
37
29
28
3.5
2.8
3.0
3.4
3.5
31
25
2.8
3.0
24
31
4.1
41
40
26
34
33
3.2
2.8
3.8
31
2.9
4.0
3.8
3.2
3.1
2.5
3.2
2.7
286

°Cc

10.8
18.0
18.3
18.4
18.4
18.3
18.2
18.2
181
18.2
18.2
18.3
18.1
18.2
18.0
18.1
18.2
18.1
18.1
18.2
18.1
18.1
18.0
18.0
18.0
18.0
18.0
18.0
17.9
17.9
17.9
17.9
17.9
17.9
18.0
18.1
17.9
18.0
18.2
18.1
18.1
18.1
18.1
18.3
18.3
18.1
18.1

RAW Data

Direction (°)

99
139
120
130
160
191
168
158
173
142
210
221
229
232
228
206
231
229
232
226
211
207
200
161
150
151
162
158
149
129
132
171
199
206
211
220
234
216
208
205
207
226
221
206
208
200
21

Page 1of7



7

7:33:00 AM
7:34:00 AM
7:35:00 AM
7:36:00 AM
7.37:00 AM
7:38:00 AM
7:39:00 AM
7:40:00 AM
7:41:00 AM
7:42:00 AM
7:43:00 AM
7.44:00 AM
7:45:00 AM
7:46:00 AM
7:47:00 AM
7:48:00 AM
7:49:00 AM
7:50:00 AM
7:51:00 AM
7:52:00 AM
7:53:00 AM
7:54:00 AM
7:55:00 AM
7:56:00 AM
7.57:00 AM
7:58:00 AM
7:59:00 AM
8:00:00 AM
8:01:00 AM
8:02:00 AM
8:03.00 AM
8:04.00 AM
8:05:00 AM
8:06:00 AM
8:07:00 AM
8.08:00 AM
8:09:00 AM
8:10:00 AM
8:11:00 AM
8:12:00 AM
8:13.00 AM
9:31:00 AM
9:32:00 AM
9:33:00 AM
9:34:00 AM
9:35:00 AM
9:36:00 AM
9:37:00 AM
9:38:00 AM

3.2
3.1
3.3
3.2
3.8
4.1
3.3
2.8
2.6
3.5
3.0
3.3
2.5
23
34
44
3.3
35
4.1
4.5
4.2
3.9
5.1
4.4
3.7
3.7
4.1
3.6
3.5
2.7
3.2
4.1
4.3
2.8
4.3
4.1
4.3
4.6
4.9
4.9
0.5
2.0
1.2
1.4
1.8
2.3
3.5
3.2
33

18.1
18.1
18.1
17.9
18.0
18.1
18.0
18.2
18.3
18.1
18.0
17.9
18.0
18.2
18.0
17.9
18.0
18.0
181
18.1
18.0
18.0
17.9
17.9
17.9
18.0
18.0
18.0
18.1
18.2
18.1
18.1
18.0
18.1
18.1
18.0
18.0
18.0
18.1
181
-11.4
811
218
218
215
217
21.4
21.0
207

RAW Data

231
217
219
208
207
205
207
219
208
185
175
168
183
177
140
130
134
137
130
136
148
144
142
139
141
143
141
146
149
161
163
145
142
150
172
169
161
135
126
144
16
260
244
113
19
156
142
188
208

Page 2 of 7
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9:39:00 AM
9:40:00 AM
9:41:00 AM
9:42:00 AM
9:43:00 AM
9:44.00 AM
9:45:00 AM
9:46:00 AM
9:47:00 AM
9:48:00 AM
9:49:00 AM
9:50:00 AM
9:51:00 AM
9:52:00 AM
9:53:00 AM
9:54:00 AM
9:55:00 AM
9:56:00 AM
9:57:00 AM
9:58:00 AM
©:59:00 AM
10:00:00 AM
10:01:00 AM
10:02:00 AM
10:03:00 AM
10:04:00 AM
10:05:00 AM
10:06:00 AM
10:07:00 AM
10:08:00 AM
10:09:00 AM
10:10:00 AM
10:11:00 AM
10:12:00 AM
10:13:00 AM
10:14:00 AM
10:15:00 AM
10:16:00 AM
10:17:00 AM
10:18:00 AM
10:19:00 AM
10:20:00 AM
10:21:00 AM
10:22:00 AM
10:23:.00 AM
10:24:00 AM
10:25:00 AM
10:26:00 AM
10:27:00 AM

3.0
3.7
4.5
3.9
42
40
36
4.1
4.4
5.8
37
2.8
44
6.4
5.6
5.2
52
43
36
3z
36
3.5
59
49
49
2.8
43
4.0
4.9
4.0
33
3.0
1.8
4.0
4.8
29
3.9
3.7
1.9
20
1.7
1.4
38
33
22
43
4.1
3.7
6.4

20.6
20.8
20.9
208
20.5
202
20.2
20.2
20.3
201
203
205
20.0
199
19.8
199
20.0
202
205
204
19.9
20.0
19.7
19.8
20.1
20.3
20.1
203
202
20.5
206
20.5
20.8
20.5
20.2
206
20.8
209
21.2
213
217
21.8
211
208
21.3
21.4
214
21.2
209

RAW Data

191
260
271
272
240
232
297
266
255
23
251
237
204
232
245
260
268
265
281
240
222
208
202
214
236
248
219
232
228
269
223
198
209
224
215
217
252
231
221
194
141
136
197
207
220
263
316
280
326

Page 3of 7
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10:28:00 AM
10:29:00 AM
10:30:00 AM
10:31:00 AM
10:32:00 AM
10:33:00 AM
10:34:00 AM
10:35:00 AM
10:36:00 AM
10:37:00 AM
10:38:00 AM
10:39:00 AM
10:40:00 AM
10:41:00 AM
10:42:00 AM
10:43:00 AM
10:44:00 AM
10:45:00 AM
10:46:00 AM
10:47:00 AM
10:48:00 AM
10:49:00 AM
10:50:00 AM
13:51:00 AM
10:52:00 AM
10:53:00 AM
10:54:00 AM
10:55:00 AM
10:56:00 AM
10:57.00 AM
10:58:00 AM
10:59:00 AM
11:00:00 AM
11:01:00 AM
11:02:00 AM
11:03:00 AM
11.04:00 AM
11:05:00 AM
11:06:00 AM
11:07:00 AM
11:08:00 AM
11:09:00 AM
11:10:00 AM
11:11:00 AM
11:12:00 AM
11.13:00 AM
11:14:00 AM
11:15:00 AM
11:16:00 AM

54
2.0
1.5
2.7
6.3
53
3.1
31
2.6
3.3
52
6.3
4.8
6.0
3.7
55
47
5.4
4.5
5.1
4.1
4.3
57
3.1
56
54
5.1
3.8
3.9
3.3
4.0
6.6
3.9
6.0
7.9
6.7
5.1
4.0
4.4
4.7
4.4
6.4
5.0
6.1
4.5
3.9
58
4.2
7.5

21.1
21.5
21.9
22.0
22.0
22.0
21.9
220
22.4
224
21.5
211
21.1
21.1
21.4
215
221
216
216
21.4
214
216
217
226
219
21.7
215
215
22.0
227
226
21.8
222
22.0
21.8
222
227
22.4
221
222
224
225
23.2
23.1
228
23.3
23.2
23.5
222

RAW Data

310
165
134
220
312
315
285
312
300
258
234
211
205
152
215
255
237
224
209
186
170
213
223
274
230
198
181
192
174
144
195
187
172
204
227
270
255
192
201
189
223
244
255
256
229
206
253
212
199
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RAW Data

11:17:00 AM 6.6 221 232
11:18:00 AM 48 22.4 209
11:19:00 AM 5.8 23.0 232
11:20:00 AM 5.4 236 258
11:21:00 AM 6.4 22.8 206
11:22:00 AM 4.1 227 188
11:23:00 AM 5.9 22.5 209
11:24:00 AM 4.5 23.2 180
11:25:00 AM 4.4 240 185
11:26:00 AM 9.4 236 260
11:27:00 AM 7.3 23.5 260
11:28:00 AM 5.3 23.7 256
11:29:00 AM 7.7 232 238
11:30:00 AM 6.9 234 280
11:31:00 AM 55 236 251
11:32:00 AM 4.8 2486 246
11:33:00 AM 7.6 239 244
11:34:00 AM 8.4 236 272
11:35:00 AM 5.5 23.8 270
11:36:00 AM 4.0 24.8 261
11:37:00 AM 5.6 234 215
11:38:00 AM 7.0 225 227
11:39:00 AM 8.2 211 221
11:40:00 AM 6.3 20.8 209
11:41:00 AM 5.4 20.9 211
11:42:00 AM 6.7 215 191
11:43:00 AM 6.4 21.8 190
11:44:00 AM 6.5 218 209
11:45:00 AM 6.4 218 227
11:46:00 AM 56 229 255
11:47:00 AM 7.9 22.3 260
11:48:00 AM 8.0 211 251
11:49:00 AM 5.7 226 298
11:50:00 AM 7.8 227 262
11:51:00 AM 6.9 237 253
11:52:00 AM 49 25.0 283
11:53:00 AM 6.8 2456 280
11:54:00 AM 41 250 169
11:55:00 AM 8.1 238 207
11:56.00 AM 8.7 23.9 248
11:57:00 AM 1.7 248 261
11:58:00 AM 72 248 253
11:59:00 AM 5.7 24.2 228
12:00:00 PM 59 246 237
12:01:00 PM 7.4 240 200
12:02:00 PM 6.1 249 226
12:03:00 PM 58 24.8 259
12:04:00 PM 57 25.0 238
12:05:00 PM 82 23.9 191
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12:06:00 PM
12:07:00 PM
12:08:00 PM
12:09:00 PM
12:10:00 PM
12:11:00 PM
12:12:00 PM
12:13:00 PM
12:14.00 PM
12:15:00 PM
12:16:00 PM
12:17:00 PM
12:18:00 PM
12:19:00 PM
12:20:00 PM
12:21:00 PM
12:22:00 PM
12:23:00 PM
12:24,00 PM
12:25:00 PM
12:26:00 PM
12:27:00 PM
12:28:00 PM
12:29.00 PM
12:30:00 PM
12;31:00 PM
12:32:00 PM
12:33:.00 PM
12:34:00 PM
12:35:00 PM
12:36:00 PM
12:37:00 PM
12:38:00 PM
12:39:00 PM
12:40:00 PM
12:41:00 PM
12:42:00 PM
12:43:00 PM
12:44.00 PM
12:45:00 PM
12:46:00 PM
12:47:00 PM
12:48:00 PM
12:49:00 PM
12:50:00 PM
12:51:00 PM
12:52:00 PM
12:53:00 PM
12:54:00 PM

7.2
9.5
7.3
8.0
6.4
8.2
11.5
8.0
7.6
6.9
7.3
9.9
73
10.8
5.4
6.4
7.9
8.9
7.6
7.8
10.0
7.3
7.0
6.8
5.6
6.9
6.3
9.1
9.2
7.2
9.0
7.6
89
56
7.0
5.6
6.8
6.9
7.0
6.0
7.0
57
6.5
9.9
9.0
6.3
9.4
12.4
10.0

24.2
248
250
253
25.2
23.9
23.3
236
240
24.0
241
238
24.8
244
25.3
24.7
25.5
25.4
24.9
24.9
24.7
254
255
254
26.0
254
254
24.8
243
25.5
253
250
247
254
257
259
258
257
26.2
28.2
256
2586
255
250
24.9
259
254
24.8
259

RAW Data

204
256
265
270
233
212
200
190
221
202
207
199
226
244
252
185
266
301
214
277
243
246
213
191
165
197
171
200
181
158
200
186
180
230
217
171
199
224
252
213
195
204
209
208
192
182
183
217
280
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77

12:55:00 PM
12:56:00 PM
12:57:00 PM
12:68:00 PM
42:59:00 PM
1:00:00 PM
1:01:00 PM
1:02:00 PM
1:03:00 PM
1:04:00 PM
1:05:00 PM
1:06:00 PM
1:07:00 PM
1:08:00 PM
1:09:00 PM
1:10:00 PM
1:11:00 PM
1:12:00 PM
1:13:00 PM
1:14:00 PM
1:15:00 PM
1:16:00 PM
1:17:00 PM
1:18:00 PM
1:19:00 PM
1:20:00 PM
1:21:00 PM
1:22:00 PM
1:23:00 PM
1:24:00 PM
1:24:12 PM

55
7.9
8.5
6.0
5.0
9.5
9.6
9.1
8.1
7.4
8.1
7.9
7.4
8.5
7.2
45
8.1
9.8
10.9
7.9
9.0
6.0
6.6
7.3
36
-0.1
0.0
0.0
0.0
0.0
0:0

26.6
26.7
271
269
26.9
259
25.7
254
26.1
26.3
25.6
25.3
26.4
26.2
26,6
27.8
26.3
258
258
26.7
26.9
26.9
26.3
26.2
129.2
211.9
192.6
201.8
212.3
2171
42.0

RAW Data

268
266
262
226
234
185
202
192
232
208
194
208
253
196
242
177
21
213
238
282
261
233
200
201
110
-1
-1
0

0
0
0
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Time

0548-0559
0600-0659
0700-0759
0800-0859
0900-0959
1000-1059
1100-1159
1200-1259
1300-1327

/o0

MPH

3.2
2.9
4.1
5.0
5.5
6.0
6.8

7.7
9.0

°C

191
19.8
201
21.0
23.4
258
278
29.3
29.5

HOT MIX ASPHALT
LOS ANGELES - PLANT C
7-25-98
Direction (°)

280.8
218.0
261.9
2254
205.7
2188
212.8
206.1
204.3



Raw Data

Time MPH °c Direction (°)
5:48:00 AM 4.6 18.3 321
5:49:00 AM 3.4 18.4 318
5:50:00 AM 32 186 312
5:51:00 AM 36 18.8 309
5:52:00 AM 3.7 18.9 323
5:53:00 AM 4.2 19 322
5:54:00 AM 5.1 19 321
5:55:00 AM 25 19.1 108
5:56:00 AM 1.9 19.4 260
5:67:00 AM 3 19.8 260
5:58:00 AM 2 19.8 227
5:59:00 AM 186 19.7 199
6:00:00 AM 16 19.7 175
6:01:00 AM 2.8 19.9 264
6:02:00 AM 2.7 20 264
6:03:00 AM 3.8 19.6 293
6:04:00 AM 2.5 19.6 231
6:05:00 AM 2.8 10.8 256
6:06:00 AM 2.3 19.9 178
6:07:00 AM 1.9 19.9 141
6:08:00 AM 2.3 19.9 171
6:09:00 AM 3.2 19.9 168
6:10:00 AM 2.5 19.9 278
6:11:00 AM 27 20 237
6:12:00 AM 2.6 20 274
6:13:00 AM 2.1 20 282
§:14:00 AM 2.5 19.9 2563
6:15:00 AM 2.4 20 225
6:16:00 AM 2.4 20 243
6:17:00 AM 2.5 201 198
6:18:00 AM 37 201 206
6:19:00 AM 3.9 201 198
6:20:00 AM 3.1 20 240
6:21:00 AM 3 201 269
6:22:00 AM 3.1 19.9 279
6:23:00 AM 2.3 19.9 209
5:24:00 AM 2.5 19.9 232
6:25:00 AM 4 196 299
6:26:00 AM 4.4 19.3 320
6:27.00 AM 2.8 19.3 286
6:28:00 AM 31 19.2 291
6:29:00 AM 2.7 19.4 194
6:30:00 AM 4.1 19.5 165
6:31:00 AM 3.2 19.7 163
6:32:00 AM 55 19.7 140
6:33:00 AM 4.9 19.8 104
6:34:00 AM 5 196 64
6:35:00 AM 3.2 19.6 153
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Raw Data

6:36:00 AM 28 19.8 172
6:37:00 AM 24 19.9 166
6:38:00 AM 22 19.9 236
6:39:00 AM 2.8 19.7 309
6:40:00 AM 2.3 19.9 248
6:41.00 AM 1.7 19.9 235
6:42:00 AM 2.3 19.9 289
6:43:00 AM 4 19.7 275
6:44:00 AM 37 197 188
6:45:00 AM 43 19.7 51

6:46:00 AM 25 19.8 301
6:47.00 AM 1.8 197 151
6:48:00 AM 2.3 19.6 85
6:49:00 AM 14 19.8 178
6:50:00 AM 25 19.8 265
6:51:00 AM 2.8 19.7 291
6:52:00 AM 1.9 19.8 114
6:53:00 AM 3.2 19.8 310
6:54.00 AM 3.9 18.7 321
6:55:00 AM 3.7 19.8 297
6.56:00 AM 26 19.9 138
6:57:00 AM 25 20 84

6:58:00 AM 24 201 155
6.59:.00 AM 26 20.3 270
7:00:00 AM 34 20 287
7:.01:00 AM 3.1 20 272
7:02:00 AM 35 19.9 272
7:03:00 AM 3.9 18.9 312
7:04:00 AM 2.8 19.9 280
7:05:00 AM 22 19.9 261
7.06:00 AM 3.3 19.7 241
7:07:.00 AM 4.2 19.7 288
7.08:00 AM 3.3 19.7 296
7:09:00 AM 54 19.9 296
7:10:00 AM 5.2 19.8 272
7:11:00 AM 55 18.6 258
7:12:00 AM 586 19.6 281
7:13:00 AM 48 19.6 270
7:14:00 AM 5.7 19.7 284
7:15:00 AM 4.4 19.8 284
7:16:00 AM 5.4 18.9 282
7:17:.00 AM 5.3 19.8 205
7:18:.00 AM 46 19.9 290
7:19:00 AM 34 19.8 267
7:20:.00 AM 47 19.9 261
7:21:00 AM 3.8 19.8 276
7:22:00 AM 4.1 20 300
7:23:00 AM 4.2 20 286
7:24:00 AM 37 19.9 259
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7:25:00 AM 3 20 274
7:26:00 AM 3.2 201 260
7:27:00 AM 5.5 19.9 313
7:28:00 AM 35 19.8 314
7:29:00 AM 2.6 19.8 272
7:30:00 AM 5.5 18.6 237
7:31:00 AM 5.2 19.8 271
7:32:00 AM 4.8 19.9 289
7:33:.00 AM 4.2 20.1 288
7:34:00 AM 39 20.1 266
7:35:00 AM 41 20 271
7:36:00 AM 3.2 20.1 280
7:37:00 AM 42 20.1 299
7:38:00 AM 38 20.1 311
7:30:00 AM 6.2 20.1 289
7:40:00 AM 48 20.2 282
7:41:00 AM 4.5 20.2 265
7:42:00 AM - 42 20 230
7:43:00 AM 5.1 19.9 232
7:44:00 AM 3.4 20 238
7:45:00 AM 4 20 223
7:46:00 AM 5 20.1 234
7:47:00 AM 52 19.9 244
 7:48:00 AM 4.2 20 230
7:49:00 AM 4.1 20.2 261
7:50:00 AM 4.2 20.3 234
7:51:00 AM 3.8 20.3 253
7:52:00 AM 2.3 20.6 195
7:53:.00 AM 1.8 20.9 111
7:54:00 AM 3.4 20.8 57
7:55:00 AM 2.1 21 161
7:56:00 AM 35 21.2 310
7:57:00 AM 4.4 21 253
7:58:00 AM 4.3 20.8 249
7.59:00 AM 4.4 20.7 248
8:00:00 AM 3.4 206 250
8:01:00 AM 4.8 20.8 265
8:02:00 AM 31 20.7 258
8:03:00 AM 37 21 290
8:04:00 AM 4 21.1 261
8:05:00 AM 52 20.6 253
8:06:00 AM 34 20.8 242
8:07:00 AM 3.2 20.7 215
8:08:00 AM 5.4 20.7 242
8:09:00 AM 53 20.5 244
8:10:00 AM 5.2 20.8 23
8:11:00 AM 49 20.5 259
8:12:00 AM 6.9 20.6 249
8:13:00 AM 5.1 204 239
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8:14:00 AM 6.3 204 243
8:15:00 AM 6.6 20 235
8:16:00 AM 6.1 202 249
8:17:00 AM 4.8 206 265
8:18:00 AM 3.4 20.9 263
8:19:.00 AM 3.3 20.9 203
8:20:00 AM 4.8 208 212
8:21:00 AM 3.5 20.8 235
8:22:00 AM 4 211 236
8:23:00 AM 5.3 211 209
8:24:00 AM ' 4.3 21 198
8:25:00 AM 3.8 20.9 204
8:26:00 AM 4.5 20.8 218
8:27:00 AM 4.6 20.7 196
8:28:00 AM 5.8 20.5 200
8:29:00 AM 5.8 20.6 216
8:30:00 AM 6.6 207 265
8:31.00 AM 7.3 205 260
8:32:00 AM 6.5 205 249
8:33:00 AM 6.8 20.4 258
8:34:00 AM 56 205 232
8:35.00 AM 53 20.5 208
8:36:00 AM 5.8 20.2 230
8:37:00 AM 5.6 20.2 205
8:38:00 AM 56 20.3 218
8:39:00 AM 48 20.4 204
8:40:00 AM 5.2 20.2 184
8:41:00 AM 3.8 - 204 178
8:42:00 AM 5 204 181
8:43:00 AM 4 20.8 174
8:44:00 AM 5.5 21 182
8:45:00 AM 4.4 215 172
8:46:00 AM 6.5 21.9 128
8:47:00 AM 5 2286 132
8:48:00 AM 3.9 228 161
8:49:00 AM 2.5 231 172
8.50:00 AM 4.1 22.6 250
8:51:00 AM 6.4 22.5 292
8:562:00 AM 53 221 239
8:53:.00 AM 6.4 21.7 238
8:54:00 AM 59 21.8 253
8:55:00 AM 46 226 256
8:56:00 AM 25 227 222
8:57:00 AM 49 217 215
8:58:00 AM 5.8 215 235
8:59:00 AM 44 221 242
9:00:00 AM 3.8 22.4 237
9:01:00 AM 3.8 22 172
9:02:00 AM 3 224 186
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9:03:00 AM 3 225 165
9:04:00 AM 27 229 137
9:05:00 AM 2 235 138
9:06:00 AM 15 24 143
9:07:00 AM 3 243 122
9:08.00 AM 42 23.7 147
9:09:00 AM 3.9 22.8 170
9:10:00 AM 37 23.7 141
9:11:00 AM 4.2 234 163
9:12:00 AM 5.6 23 271
9:13:00 AM 37 234 266
9:14:00 AM 58 224 234
9:15:00 AM 29 23.3 234
9:16:00 AM 4.8 23 234
9:17:00 AM 54 23 181
9:18:00 AM 7 22 198
9:19:00 AM 58 21.8 199
9:20:00 AM 6.9 21.9 206
9:21:00 AM 7.8 21.7 194
9:22:00 AM 7.5 217 205
9:23:.00 AM 3.8 224 198
9:24:00 AM 43 231 204
9:25:00 AM 6.6 227 226
9:26:00 AM 7.5 222 185
9:27.00 AM 7.3 22 187
9:28:00 AM 6.1 223 187
9:29:00 AM 53 228 189
9:30:00 AM 7.3 22.6 189
9:31:00 AM 6.9 227 188
9:32:00 AM 8.4 22.6 201
9:33:00 AM 8 226 201
9:34:00 AM 9.1 22.3 204
9:35:00 AM 7 226 187
9:36:00 AM 6.5 23 215
9:37:00 AM 5.9 236 240
9:38:00 AM 4.7 241 243
9:39:00 AM 58 231 213
9:40:00 AM 6.5 231 208
9:41:00 AM 5.9 243 209
9:42:00 AM 6.5 25 262
9:43:00 AM 3.9 26.2 274
9:44:00 AM 6.3 26.2 255
9:45:00 AM 6.1 25.9 283
9:46:00 AM 6.3 253 232
9:47:00 AM 44 255 219
9:48:00 AM 5.8 249 197
9:49:00 AM 5 246 204
9:50.00 AM 56 24.8 225
9:51:.00 AM 7.3 239 201
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9:52:00 AM 6.7 24.5 221
9:53.00 AM 54 24.3 219
9:54:00 AM 6.9 242 236
9:55:00 AM 5.5 245 249
9:56:00 AM 6.8 245 217
9:57:00 AM 7.1 239 210
9:58:00 AM 5 23.9 209
9:59:00 AM 6.2 24 198
10:00:00 AM 4.5 24.7 224
10:01:00 AM 6.9 24.2 193
10.02:00 AM 6.7 24 221
10:03:00 AM 54 24.4 220
10:04:00 AM 4 24.9 257
10:05:00 AM 4 25.5 219
10:086:00 AM 6.8 24.2 189
10:07:00 AM 3.4 24.7 205
10:08:00 AM 7.4 245 215
10:09:00 AM 7.9 249 250
10:10:00 AM 6.8 247 244
10:11:00 AM 59 24.6 226
10:12:00 AM 6.1 25.1 253
10:13:00 AM 54 24.8 179
10:14:00 AM 4 25.4 212
10:15:00 AM 52 251 216
10:16:00 AM 6.1 258 277
10:17:00 AM 32 26.5 208
10:18:00 AM 4.2 26.2 186
10:18:00 AM 6.2 25 203
10:20:00 AM 59 24.8 204
10:21:00 AM 53 249 228
10:22:00 AM 45 25.8 228
10:23:00 AM 6.3 249 220
10:24:00 AM 8.5 25 218
10:25:00 AM 8.5 23.9 180
10:26:00 AM 5.8 25 173
10:27:00 AM 8.7 235 193
10:28:00 AM 5.8 24.8 180
10:29:00 AM 6.8 26 200
10:30:00 AM 7.5 26.1 199
10:31:00 AM 54 27 2086
10:32:00 AM 8 26.6 207
10:33:00 AM 7.3 26.6 213
10:34:00 AM 5.6 26.6 198
10:35:00 AM 53 26.7 192
10:36:00 AM 6.5 26.5 206
10:37:00 AM 9 264 235
10:38:00 AM 76 27 265
10:39:00 AM 6.4 26.6 266
10:40:00 AM 42 26.8 244
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10:41:00 AM 8.1 26.2 202
10:42:00 AM 6.2 25.8 207
10:43:00 AM 6.1 259 203
10:44:00 AM 8.7 25.8 204
10:45:00 AM 8.5 26.2 243
10:46:00 AM 4.1 274 274
10:47:00 AM 58 26.8 206
10:48:00 AM 73 25.6 187
10:49:00 AM 5 _ 25.9 191
10:50:00 AM 5.8 26 205
10:51:00 AM 6.5 26 202
10:52:00 AM 74 25.7 191
10:53:00 AM 5.1 26.1 191
10:54:00 AM 27 27.9 178
10:55:00 AM 3.8 28.5 263
10:56:00 AM 7.2 274 306
10:57:00 AM 5.4 27.4 255
10:58:00 AM 586 27.8 275
10:59:00 AM 56 28.3 273
11:00:00 AM 3.6 27.8 282
11:01:00 AM 5.9 26.7 216
11:02:00 AM 6.7 261 206
11:03:00 AM 8.1 255 186
11:04:00 AM 6.2 26.8 161
11:05:00 AM 6.7 271 232
11:06:00 AM 5.8 27 232
11:07:00 AM 46 271 227
11:08:00 AM 6.4 26.8 229
11:098:00 AM 6.6 26.5 216
11:10:00 AM 4.2 26.7 198
11:11:00 AM 8.7 271 231
11:12:00 AM 6 26.8 199
11:13:00 AM 6.1 27 218
11:14:00 AM 8.4 26.3 204
11:15:00 AM 9.4 26.8 244
14:16:00 AM 7.5 27.2 238
11:17:00 AM 7.7 2686 200
11:18:00 AM 6.1 266 198
11:19:00 AM 6.3 27.2 193
11:20:00 AM 8.2 26.5 191
11:21:00 AM 82 26.5 204
11:22:00 AM 57 27.4 221
11:23:00 AM 74 28 249
11:24:00 AM 5.2 285 231
11:25:00 AM 57 281 197
11:26:00 AM 7.7 27.7 212
11:27:00 AM 8.1 271 195
11:28.00 AM 9.6 27.2 230
11:29:00 AM 7.2 28.1 251
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11:30:00 AM 6.2 28.2 265
11:31:00 AM 4.7 28.9 223
11:32:00 AM 7.8 27.5 210
11:33:00 AM 10.3 27.9 246
11:34:00 AM 5.9 28.4 259
11:35:00 AM 6.9 28.1 225
11.36:00 AM 6.1 27.7 211
11:37:00 AM 6.9 27.6 185
11:38:00 AM 10 271 185
11:39:00 AM 7.6 27.5 206
11:40:00 AM 59 28.2 222
11:41:00 AM 42 292 210
11:42:00 AM 7.3 27.9 184
11:43:00 AM 6.3 27.7 185
11:44.00 AM 56 28.8 186
11:45:.00 AM 6.4 28.2 208
11:46:00 AM 54 28.4 196
11:47:00 AM 8.4 28.2 191
11:48:00 AM 7.1 27.9 235
11:49:00 AM 7.6 28.2 225
11:50:00 AM 8.1 28.5 233
11:51:00 AM 6.4 28.3 210
11:52:00 AM 6.3 28.6 206
11:53:00 AM 7.7 28.3 163
11:54:00 AM 7.7 27.8 197
11:55:00 AM 7.7 27.8 203
11:56:00 AM 54 28.4 21
11:57:00 AM 7.5 28.4 217
11:58:00 AM 7.8 28 185
11:59:00 AM 4.6 29 1 182
12:00:00 PM 4.5 29.4 236
12:01:00 PM 4 295 191
12:02:00 PM 8 28.6 205
12:03:00 PM 7 28.2 217
12:04.00 PM 4.9 29.1 187
12:05:00 PM 6.6 28.7 206
12:06:00 PM 6.8 286 193
12:07:00 PM 7.5 285 206
12:08:00 PM 6.1 28.8 203
12:09:00 PM 7.6 28.7 212
12:10:00 PM 6.5 288 195
12:11:00 PM 8.4 28.5 233
12:12:00 PM 6.9 28.4 183
12:13:00 PM 7.5 28.5 192
12:14:00 PM 5.5 28.8 216
12:15:00 PM 5.9 29.4 208
12:16:00 PM 83 29.2 219
12:17:00 PM 6.9 28.7 198
12:18:00 PM 7.3 29 206
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12:19:00 PM 7.1 29 206
12:20:00 PM 7 20 194
12:21:00 PM 8.7 291 194
12:22:00 PM 7.3 294 246
12:23:00 PM 6.2 30.1 243
12:24.00 PM 8 29.7 221
12:25:00 PM 8.4 30.3 253
12:26:00 PM 7.8 305 252
12:27:00 PM 76 286 236
12:28:00 PM 5.4 301 244
12:29:00 PM 8.9 295 210
12:30:00 PM 76 29 210
12:31:00 PM 85 29.2 222
12:32:00 PM 9.6 286 199
12:33:.00 PM 8.6 289 189
12:34:00 PM 8.3 28.7 196
12:35:00 PM 8.1 291 165
12:36:00 PM 76 29.6 188
12:37:00 PM 7.5 29.9 185
12:38:00 PM 10.2 29.6 165
12:39:00 PM 96 29 186
12:40:00 PM 9.8 29.3 209
12:41:00 PM 5.6 30.3 203
12:42:00 PM 9.2 29.7 196
12:43:00 PM 8.3 293 192
12:44:00 PM 7.8 29.5 191
12:45:00 PM 7.9 206 200
12:46:00 PM 7.2 30 180
12:47:00 PM 9.4 294 194
12:48:00 PM 7.9 29.8 182
12:49:00 PM 9.9 29.4 223
12:50:00 PM 9 29.8 213
12:51:00 PM 6.9 29.9 213
12:52:00 PM 8.9 29.3 185
12:53:00 PM 7.9 29.7 184
12:54:00 PM 8.6 29.8 195
12:55:00 PM 9.1 30 218
12:56:00 PM 8.6 299 231
12:57:00 PM 9.6 30.1 227
12:58:00 PM 8.7 20.8 201
12:59:00 PM 8.7 - 284 189
1:00:00 PM 8.1 29.8 222
1:01:00 PM 7.6 30 216
1:02:00 PM g1 29.3 207
1.03:00 PM 8.6 301 186
1:04:00 PM 8.4 29.3 200
1:05:00 PM 9.6 20.6 206
1:06:00 PM 11.8 29 198
1:07:00 PM 75 29.6 215
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1.08:00 PM 8.9 29.4 2H1
1:09:00 PM 8.4 29.2 211
1:10:00 PM 7.9 292 190
1:11:00 PM 9.1 293 215
1:12:00 PM 10.7 29 194
1:13:00 PM 8.3 29.7 178
1:14:00 PM 9.5 29.6 216
1:15:00 PM 10.9 28.8 192
1:16:00 PM 6.8 20.7 172
1:17:00 PM 7 30 205
1:18:00 PM 7.7 30.1 236
1:18:00 PM 8.8 29.9 205
1:20:00 PM 10.2 206 192
1.21:00 PM 9.5 296 219
1:22:00 PM 10.8 29.3 235
1:23:00 PM 9.3 296 231
1:24:00 PM 9.3 28.8 193
1:25.00 PM 7.7 29.3 199
1:26:00 PM 8.5 29.4 108
1:27:00 PM 10.2 291 190
1:.27:00 PM 92 29.1 192
/0
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Time

0722-0759
0800-0859
0800-0959
1000-1059
1100-1159
1200-1202

MPH

2.7
4.3
6.3
6.1
6.6
8.0

°c

22.0
227
26.9
201
318
33.9

HOT MIX ASPHALT
LOS ANGELES - PLANT C
7-27-98
Direction (°)

135
213
231
223
219
198



Raw Data

Time MPH °c Direction (°)
7:22:00 AM 2.0 20.3 128
7:23:00 AM 2.0 20.2 125
7:24:00 AM 2.0 20.3 196
7:25:00 AM 2.0 20.7 112
7:26:00 AM 2.0 20.9 181
7:27:00 AM 20 21.0 196
7:28:00 AM 3.0 20.5 187
7:29:00 AM 3.0 21.1 116
7:30:00 AM 3.0 21.7 116
7:31:00 AM 3.0 220 73
7:32:00 AM 20 222 135
7:33:00 AM 2.0 22.7 176
7:34:00 AM 20 22.9 117
7:35:00 AM 2.0 23.1 92
7:36:00 AM 3.0 23.3 121
7:37:00 AM 3.0 235 66
7:38:00 AM 2.0 24.0 79
7:39:00 AM 3.0 24.1 108
7:40:00 AM 3.0 24.2 79
7:41:00 AM 3.0 24.4 68
7:42:00 AM 3.0 24.1 80
7:43:00 AM 3.0 237 66
7:44:00 AM 3.0 226 59
7:45:00 AM 3.0 215 98
7:46:00 AM 30 21.0 71
7:47:00 AM 2.0 21.0 188
7:48:00 AM 2.0 20.9 155
7:49:00 AM 2.0 20.7 167
7:50:00 AM 2.0 204 135
7:51:00 AM 3.0 20.9 108
7:52:00 AM 40 21.2 142
7:53:00 AM 4.0 212 153
7:54:00 AM 30 215 170
7:55:00 AM 3.0 21.7 204
7:56:00 AM 3.0 22.1 219
7:57:00 AM 40 223 220
7:58:00 AM 4.0 22.3 211
7:59:00 AM 40 222 207
8:00:00 AM 4.0 225 210
8:01:00 AM 40 22.3 202
8:02:00 AM 40 224 204
8:03:00 AM 4.0 226 203
8:04:00 AM 4.0 226 204
8:05:00 AM 40 226 201
8:06:00 AM 40 23.0 205
8:07:00 AM 4.0 227 197
8:08:00 AM 4.0 23.0 195
8:09:00 AM 5.0 23.0 195
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8:10:00 AM
8:11:00 AM
8:12:00 AM
8:13:00 AM
8:14:00 AM
8:15:00 AM
8:16.00 AM
8:17:00 AM
8:18:00 AM
8:19:00 AM
8:20:00 AM
8:21:00 AM
8:22:00 AM
§:23:00 AM
8:24:00 AM
8:25:00 AM
8:26:00 AM
8:27:.00 AM
8:28:00 AM
8:29:00 AM
8:30:00 AM
8:31:00 AM
8:32:00 AM
8:33:00 AM
8:34:00 AM
8:35.00 AM
8:36:00 AM
8:37:00 AM
8:38:00 AM
8:39:00 AM
8:40:00 AM
8:41:00 AM
8:42:.00 AM
8:43:00 AM
8:44:00 AM
8:45.00 AM
8:46:00 AM
8:47:.00 AM
8:48:00 AM
8:49:00 AM
8:50:00 AM
8:51.00 AM
8:52.00 AM
8:53:.00 AM
8:54:00 AM
8:55:00 AM
8:56:00 AM
8:57.00 AM
8:58:00 AM

5.0
5.0
4.0
4.0
5.0
50
5.0
4.0
5.0
5.0
4.0
4.0
4.0
3.0
3.0
4.0
4.0
3.0
4.0
4.0
4.0
3.0
3.0
4.0
4.0
4.0
4.0
6.0
4.0
4.0
4.0
4.0
5.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
5.0
5.0
4.0
5.0
4.0
50
5.0
5.0
8.0

23.0
231
233
234
231
23.0
229
219
21.0
19.8
19.7
19.9
18.7
19.5
19.8
208
216
22.0
221
225
227
231
239
24.0
241
245
24.4
238
240
24.1
245
25.0
250
258
25.4
24.7
23.7
236
23.0
225
217
211
217
214
215
21.3
211
215
231

Raw Data
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201
206
217
204
202
205
214
201
203
196
198
195
198
212
205
219
204
191
188
201
199
214
218
211
227
237
217
199
207
193
206
236
257
272
213
21
232
230
224
230
218
216
251
208
219
201
227
224
244



mew

8:59.00 AM 6.0 24 .1 262
9:00:00 AM 4.0 25.1 255
9:01:00 AM 5.0 246 205
9:02:00 AM 6.0 24.9 199
9:03:00 AM 7.0 248 240
9:04:00 AM 7.0 251 258
9:05.00 AM 6.0 24.8 232
9:06:00 AM 6.0 24.9 251
9:07:00 AM 6.0 251 230
9:08:00 AM 7.0 25.2 183
9:09:00 AM 6.0 25.4 21
9:10:00 AM 5.0 256 261
9:11:00 AM 7.0 25.0 230
9:12:00 AM 7.0 25.3 247
9:13:.00 AM 6.0 259 244
9:14:00 AM 6.0 25.9 231
9:15:00 AM 7.0 26.3 229
9:16:00 AM 7.0 26.9 261
9:17:00 AM 6.0 27.2 260
9:18:00 AM 5.0 271 217
9:12:00 AM 5.0 27.3 237
9:20:00 AM 5.0 27.3 235
9:21:00 AM 7.0 27.3 234
9:22:00 AM 6.0 27.3 237
9:23:00 AM 6.0 27.3 232
9:24:00 AM 6.0 274 236
9:25:00 AM 5.0 27.7 232
9:26:00 AM 6.0 27.6 240
9:27.00 AM 7.0 27.6 242
9:28:00 AM 7.0 27.4 247
9:29:00 AM 7.0 277 261
9:30:00 AM 7.0 27.7 243
9:31:00 AM 7.0 275 252
9:32:00 AM 6.0 27.4 254
9:33:00 AM 6.0 278 237
9:34:00 AM 7.0 27.3 225
9:35.00 AM 7.0 274 230
9:36:00 AM 7.0 27.5 235
9:37:00 AM 8.0 27.5 243
9:38:00 AM 6.0 279 254
9:39:00 AM 7.0 27.8 247
9:40:00 AM 6.0 27.4 240
9:41:00 AM 8.0 28.0 245
9:42:00 AM 6.0 276 2398
9:43:00 AM 6.0 27.2 210
9:44:00 AM 7.0 27.1 208
9:45:00 AM 5.0 275 218
9:46:00 AM 8.0 271 200
9:47:00 AM 6.0 27.3 208
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9:48:00 AM 7.0 27.2 204

9:49:00 AM 6.0 27.8 218

9:50:00 AM 7.0 275 200

9:51:00 AM 7.0 27.3 202

9:52:00 AM 5.0 28.2 212

9:53:00 AM 5.0 28.3 223

9:54:00 AM 7.0 27.7 214

9:55:00 AM 7.0 27.9 222

9:56:00 AM 6.0 ' 28.4 234

9:57:00 AM 7.0 278 200

9:58:00 AM 7.0 27.9 227

9:59:00 AM 6.0 28.4 257
10:00:00 AM 8.0 285 : 259
10:01:00 AM 7.0 28.5 226
10:02:00 AM 6.0 276 209
10:03:00 AM 7.0 28.4 225
10:04:00 AM 7.0 28.6 245
10:05:00 AM 6.0 28.0 231
10:06:00 AM 6.0 27.9 237
10:07:00 AM 6.0 277 269
10:08:00 AM 7.0 276 255
10:09:00 AM 7.0 27.0 255
10:10:00 AM 8.0 27.4 262
10:11:00 AM 7.0 27.5 219
10:12:00 AM 7.0 285 258
10:13:00 AM 6.0 29.1 236
10:14:00 AM 6.0 29.0 232
10:15:00 AM 8.0 28.9 223
10:16:00 AM 6.0 29.3 229
10:17:00 AM , 7.0 29.4 236
10:18:00 AM 7.0 29.3 239
10:19:00 AM 6.0 29.1 260
10:20:00 AM 6.0 30.4 221
10:21:00 AM 8.0 30.3 218
10:22:00 AM 8.0 29.7 211
10:23:00 AM 6.0 30.2 209
10:24;00 AM 7.0 30.3 229
10:25:00 AM 7.0 29.4 235
10:26:00 AM 6.0 28.9 240
10:27:00 AM 5.0 289 223
10:28:00 AM 6.0 28.8 239
10:29:00 AM 7.0 28.7 226
10:30:00 AM 7.0 29.0 235
10:31:00 AM 6.0 28.9 213
10:32:00 AM 4.0 29.3 210
10:33:00 AM 3.0 30.3 245
10:34:00 AM 40 30.9 255
10:35:00 AM 40 30.5 211
10:36:00 AM 6.0 29.5 146
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10:37:00 AM 6.0 27.9 174
10:38:00 AM 6.0 269 207
10:39:00 AM 7.0 26,7 226
10:40:00 AM 7.0 27.0 229
10:41:00 AM 6.0 27.8 215
10:42:00 AM 7.0 27.7 196
10:43:00 AM 6.0 29.1 181
10:44:00 AM 6.0 29.7 214
10:45:00 AM 7.0 30.1 210
10:46:00 AM 8.0 28.5 197
10:47:00 AM 6.0 30.0 207
10:48:00 AM 5.0 29.6 188
10:49:00 AM 7.0 30.0 197
10:50:00 AM 4.0 30.9 242
10:51:00 AM 4.0 30.2 224
10:52:00 AM 4.0 30.7 222
10:53:00 AM 4.0 30.1 207
10:54:00 AM 7.0 28.7 196
10:55:00 AM 6.0 30.3 210
10:56:00 AM 5.0 31.4 231
10:57:00 AM 3.0 324 188
10:58:00 AM 6.0 30.3 232
10:59:00 AM 5.0 29.9 204
11:00:00 AM 7.0 30.0 201
11:01:00 AM 6.0 30.4 195
11:02:00 AM 6.0 31.4 211
11:03:00 AM 6.0 31.9 238
11.04:00 AM 5.0 32.0 265
11:05:00 AM 5.0 31.2 200
11:06:00 AM 6.0 31.5 153
11:07:00 AM 6.0 30.6 207
11:08:00 AM 7.0 304 228
11:09:00 AM 6.0 30.9 239
11:10:00 AM 5.0 30.9 215
11:11:00 AM 6.0 31.0 233
11:12:00 AM 7.0 30.9 244
11:13:00 AM 6.0 31.7 279
11:14:00 AM 6.0 31.0 190
11:15:00 AM 9.0 31.0 198
11:16:00 AM 8.0 31.8 205
11:17:00 AM 8.0 32.5 245
11:18:00 AM 7.0 316 208
11:19:00 AM 8.0 31.0 201
11:20:00 AM 5.0 325 244
11:21:00 AM 9.0 30.6 199
11:22:00 AM 7.0 311 192
11:23:00 AM 8.0 322 260
11:24:00 AM 6.0 32.3 250
11:25:00 AM 6.0 314 176
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14:26:00 AM 8.0 308 20
11:27:00 AM 7.0 ‘ 31.3 21
11:28:00 AM 7.0 31.8 231
11:29:.00 AM 7.0 316 206
14:30:00 AM 8.0 316 205
11:31:00 AM 7.0 323 232
11:32:00 AM 6.0 32.7 256
11:33:00 AM 4.0 32.3 240
11:34:00 AM 7.0 314 242
14:35:00 AM 5.0 321 267
11:36:00 AM 6.0 314 241
11:37:00 AM 50 318 236
11:38:00 AM 5.0 32.0 258
11:39:00 AM 5.0 31.5 225
11:40:00 AM 7.0 31.9 23
11:41:00 AM 6.0 32.0 208
11:42:00 AM 5.0 32.8 189
11:43:00 AM 7.0 326 213
14:44:00 AM 8.0 31.7 210
11:45:00 AM 7.0 331 239
11:46:00 AM 7.0 32.7 195
11:47:00 AM 8.0 324 191
11:48:00 AM 9.0 32.5 195
11:49:00 AM 8.0 329 211
11:50:00 AM 7.0 33.0 211
11:51:00 AM 6.0 32.8 233
11:52:00 AM 5.0 32.5 208
11:53:00 AM 5.0 32.4 216
11:54:00 AM 6.0 32.7 195
11:55:00 AM 80 33.2 233
11:56:00 AM 9.0 33.0 210
11:57:00 AM 6.0 339 217
11:58:00 AM 7.0 338 226
11:59:00 AM 9.0 32.8 197
12:00:00 PM 7.0 338 205
12:01:00 PM 9.0 335 196
12:02:00 PM 8.0 34.3 194
NF
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DISCLAIMER

This report presents the results of direct interface GCMS testing conducted at the “hot mix”™ load out tuninel
exhaust duct. and asphalt silo storage exhaust duct
Concentration results only ar¢ presented.

This document was prepared by Emission Monitoring incorporated (EMI) under Pacific Environmental
Services Incorporated (PES) Subcontract NO. 68-D-98-004-FP-002 and EPA Contract NO. 68-D-98-004.
It has undergone the internal QA policics of EML The contents do not necessarily reflect the views and
policies of the EPA. and mention of trade names does not constitute endorscment by the EPA or by EML.

it
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L0 INTRODUCTION

The United States Environmental Protection Agency (U.S. EPA) requested use of 2 portable gas
chromatograph-mass spectrometer based analyzer (HAPSITE™) to ilentify*and quantify volatile®fganic
hazardous air pollutants from various emissions points at the

. The EPA requested specifically that the instrumentation be operated in the fully portabie
mode. without use of a heated extractive sampling system, so that the test locations could be accessed
quickly and easily.

The GCMS instrumentation was developed by Leybold-Inficon. and has been cvaluated extensively by
Emission Monitoring Incorporated (EMIY'. Numerous industria] stationary sources have been tested using
this instrumentation in accordance with the method entitled "Determination of Gaseous Organic
Compounds by Direct Interface GCMS". This method was developed by EMI and Inficon and has been
accepted by the U.S. EPA as an alternate test method for numerous stationary sources (ALT-017), and as a
conditional test method (CTM-28). The method and documentation are available on-line from the EPA
Website, and a copy of the method is provided in Appendix A,

Pacific Environmental Services (PES) subcontracted EMI to perform direct interface GCMS testing at the
hot mix asphalt truck loading tunnel. and at the asphalt silo storage vent at While
on-site, EMI was asked to conduct additional testing at the aggregate dryer baghouse stack and at the exit
of the load out tunnel. The resuits from testing performed at the aggregate dryer baghouse stack are
presented in a separate report. The primary objective of the testing was to characterize and quantify nine
specific volatile organic hazardous air pollutants (benzene, toluene, o.m,p-xylenes. styrene, ethyl benzene,
1,3-butadiene, and hexane) from each source tested. EMI focused the testing for these nine specific
analytes in addition to those identified in Section 1 of the Method, because previous testing indicated these
compounds to be present at measurable concentrations,

Two separate portable sampling systems were used during this testing effort. One sampling system
employed an unheated stainless steel probe, 0.3 micron quartz fiber filter, Teflon-head diaphragm pump,
and Teflon tubing to convey sample gas to the GCMS instrumentation. This was used for direct interface
GCMS testing at the tunnel exhaust duct. This sampling system was used also to collect 2 Tediar bag
sample from the tunnel exhaust duct and one from above the truck beds during asphalt load out. This
sampling system configuration was used to collect samples at essentially ambient air conditions where
effluent moisture was not a concern.

The second sampling system used employed an unheated stainiess steel probe and 0.3 micron quantz fiber
filter, a stainless steel heat exchanger and two glass mini impingers for moisture removal, a Teflon-head
diaphragm pump, and Teflon tubing to convey sample gas to the GCMS instrumentation. This
configuration was used at the silo exhaust duct because the moisture content of the effluent exceeded that
acceptable for the instrumentation. Use of these portable sampling systems allowed for direct measurement
of volatile organic compounds at remote sources, and allowed for quicker set-up and sampling and analysis
than could be achieved using conventional heated sample transport lines.

On-site analysis after each sample acquisition was performed to determine whether the method QA was
achieved, and to inform the PES Project Manager of the concentration levels observed in the various
effluent matrices. Numerous Representatives from the EPA and CAAP were on-site to observe the testing,
the method QA/QC activities. and the on-site data analysis procedures and resuits. Represenatives from
Research Triangle Institute were present also to serve as test program auditors.

!, “Evaluation of HAPSITE and a Direct Interface GCMS Test Method for Measurement of Volatile
Organic Compounds in Stationary Source Emissions.” Vol. I &II. Prepared for Levbold Inficon
Incorporated by Emission Monitoring Incorporated July 1997,
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2.0 SUMMARY OF RESULTS

The sampling and analysis procedures used during this testing program followed those detailed in the direct
interface GCMS Method (Appendix A). Some additional sampling was conducted using Tedlar bags with
immediate on-site GCMS analysis. This section provides test results obtained from the tunnel exhaust duct.
and the silo exhaust duct. Volatile organic compounds are reported in concentration units of parts per
biflion at the effluent temperature and pressure. Results from the tunnel exhaust duct are presented at stack
moisture conditions. and results from the silo exhaust duct are presented on a “dry” basis (approximately
2% moisture by volume).

The instrumentation utilizes a grab sample technique where effluent sample gas is co-mixed with the
internal standard mixture (in a constant ratio of 10:1) in the GC sampling loop for approximately | minute
before injection into the GCMS. The total sample equilibration time within the GC loop was varied for
testing at the tunnel exhaust duct to obtain a sample representing the highest concentration from the truck
load out operation. The GCMS run time was varied between 10 and 15 minutes depending upon the
number of compounds observed in the effluent. and the potential for heavier compounds to be retained on
the column during the relatively short isothermal GC run. For example, the GCMS run time at the silo
exhaust duct was extended to 15 minutes in order to chromatograph all of the compounds present in the
effluent. Extending the run time prevented “carry-over” of analytes from one GCMS run to the next.

2.1 Tunnel Exhaust Duct

Testing at the tunnel exhaust duct was conducted on 7-23 and 7-24. Testing on 7-23 consisted of collecting
two samples only before a faulty damper in the exhaust duct interrupted the run. Testing was then focussed
at the tunnel exit to determine what compounds escape the tunnel exhaust system when trucks are loaded
and then travel through the tunnel with the fuming asphalt. No compounds were detected in the three
samples acquired at the tunnel exit. An additional upwind sample was obtained at the tunnel entrance. No
compounds were detected in the single sample acquired upwind of the hot mix load cut tunnel.

Testing on 7-24 began after the damper was replaced. Numerous GCMS sample runs were conducted
using various sample acquisition profiles to obtain results representing the highest concentration of analytes
during the actual load out of the hot mix asphalt. The direct interface GCMS testing was concurrent with
EPA Methods 18 and 315, and SW846-0010 and -0030.

The process of filling a truck with hot mix asphalt consists of a truck entering the tunnel and positioning
under one of the five silo storage chutes. Hot asphalt concrete is loaded into the truck in an approximately
30 second dump. Fumes from the dumping of asphalt cause an immediate spike in the concentration of
volatile organic compounds in the tunnel exhaust. In an effort to characterize the maximum emissions from
this process, EMI attempted to coordinate the timing of the hot mix loading process with GCMS sample
acquisition. This proved difficult because the residence time of the “spike” in the tunnel exhaust duct was
unknown, and some trucks loaded different quantities hot mix asphalt.

Because the standard GCMS run employs a 60 second sample loop equilibration before GC introduction,
the first few samples did not contain many of the target analytes. It was speculated that the maximum of
the concentration peak was missed with the relatively long loop equilibration time. Next. the loop
equilibration time was shortened to 30 seconds. For sample loop equilibration times of 30 seconds or iess it
was discovered that the internal standard mixture was not co-added with the effluent. (Intemnal standards
are necessary to perform the sample quantitation and to assess instrument performance, so this time period
was not acceptable.) The sample loop equilibration time was then extended to 45 seconds and the load out
process monitoring personnel were instructed to give a 15 second notice before the dumping process began.
The 45 second equilibration with the 15 second notice gave the most consistent and highest observed
concentration results from run to run.
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Two separate Tedlar bag samples were collected at this location in order to verify that the sample timing
issues had been resolved. One bag sampie was collected from the same location that the direct interface
GCMS testing was conducted. The bag was filied during three successive hot mix durnps while EMI
personnel observed and visually coordinated the load out process. The four samples identified as
TEDBAGO1 (02.03.04) represent on-site analysis of this bag sample immediately following its collection.

The second Tedlar bag was filled by sampling directly above the truck bed. inside the tunnel while hot
asphalt was loaded into the trucks. Sampies identified as HMLOBAG] (2. 3) represent on-site analysis of
this bag sampie immediately following its collection in the tunnef,

Tabies 2.1 and 2.2 present the GCMS concentration results from testing conducted at the unnel exhaust
duct and the instrument specific detection lirnits based on the acquisition/calibration method used.

Concentration levels of the detected target analytes were generally below 20 ppb at the tunnel exhaust duct.
It is important to note that the resuits from the direct interface testing and the results from collecting bag
samples with subsequent immediate on-site analysis provided results at similar concentration levels, This
verifies the timing sequence used during sample coliection in the direct interface mode of operation. It is
unclear if collecting bag samples with subsequent off-site analysis would provide similar results
cousidering the very low concentration levels quantified in the effluent. It is likely that the time required to
ship bag samples to an off-site laboratory would allow adsorption or reaction of the contained gases.

2.2 Asphalt Silo Exhaust Duct

Testing at the silo exhaust duct was conducted on 7-25. The GCMS and portable sampling system were
hoisted to the top of the siio via a pulley system to sample directly from the vent. Four 15-minute GCMS
sample runs were performed in succession. Because of the high moisture content of the effluent, the
sampling system employing the heat exchanger and moisture removal apparatus were used to dry the
sample before introduction inte the instrumentation,

Numerous peaks were observed in the chromatography. Most of the target analytes were detected at
concentrations of from 50 to 500 ppb. Methy! Ethyl Ketone was quantified also in all of the sampies at
concentrations of from 1.4 and 1.69 ppm. Carbon disulfide was detected also in this effluent stream.
Although these compound were not identified as larget analytes for this test program, they are contained in
Section 1 of the Method and in the instrument specific calibration. It is likely that resuits reported for MEK
are biased low because of the high moisture encountered at this location and because of the water soluble
nature of MEK. Numerous additional analytes that are not contained in the instrument specific calibration
were identified also in the silo exhaust

Table 2.3 presents the GCMS concentration results for compounds contained in the instrument specific
calibration and the instrument detection limits associated with the acquisition/calibration method used.
Table 2.4 presents the estimated concentration results for those compounds identified in the silo exhanst
duct that are not contained in the instrument specific calibration (the target analyte list of nine compounds
or the analytes identified in Section | of the Method).

The specifically listed compounds in Table 2-4 were identified using first principals of mass spectroscopy
and the NIST library contained in the instrument software. By tuning the mass spectrometer according to
the criteria identified in the method. searches of the NIST Mass Spectral Library are made possible.

Temtatively identified compounds (TICs) in Table 2-4 are identified with a double asterisk (**). These
TICs represent compounds whose peaks in both the GC and selected ion trace have a minimai signal-to-
noise ratios (S:N). For S:N ratios of less than 5: 1, complicated hydrocarbon spectra are very difficult to
interpret accurately, particularly for those compounds having a molecular weight over 100 amu. Therefore,
these compounds have been tentativety identified only. Their molecular weight and estimated
concentration have been presanted as “<” or *>" values,
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3.0 PROCESS DESCRIPTION

} A simplified process
schematic is shown in Figure 3-1. The plant was built in 1994 and has an asphall production rate of 650
tons per hour. The plant produces five categorics of asphalt concrete. 3/8 inch. ¥ inch . % inch fines. and
recycled asphalt (RAP). The RAP production process adds smail amounts of recycled asphalt to the hot
aggregate mix.

The plant uses two varieties of liquid asphalt. cach having a different content of volatile organic
compounds. The percent of liquid asphalt added to the aggregate varies form 4.8 to 6 percent depending on
the aggregate size.

Five 200 ton heated storage silos are situated on top of the truck load out tunnel. The storage silos hold the
asphalt between the production time and the load out time. During normal operations, trucks load out
approximately once every three minutes. Single bed trucks hold approximately 21 tons of asphalt, while
dual bed trucks can hold up to 25 tons. I typicaily takes about 30 seconds to load a truck.

The load out tunnel is approximately 183 feet long by 16 feet wide by 16 feet high Attached to the ceiling
of the tunnel and below each silo is an air plenum that draw vapors from the load out operations and directs
them through a small electrostatic precipitator (the Smog Hog®), and to the stack.

Normal operations produce between 2000 and 6000 tons of asphalt per day. Load out starts at 4 am and
continues for approximately 10 hours. On a typical day, the average load out rate matches the average
production rate so that asphalt is not stored in the silos overnight.

4.0 SAMPLING LOCATIONS

4,1 Tunnel Exhaust Duct
The tunnel exhaust duct is a horizontal 32-inch diameter duct that leads from the load out tunnel to the

Smog Hog®. Sampling ports and the physical dimensions of the tunnel exhaust duct are shown in Figure
4-1.

Single point constant rate (approximately 7 liters per minute) sampling was conducted from a point located
approximately one foot within the duct.

4.2 Silo Exhaust Duct

Fumes from the silo exhaust duct exit through a 24 inch diameter duct, a 10 inch diameter duct, and finaily
a 12 inch common header before being directed to the Smog Hog®. For this testing, fumes from silo
number 3 were tested. Sampling ports and the physical dimensions of the silo exhaust duct are shown in
Figure 4-2.

Single point constant rate (approximately 7 liters per minute) sampling was conducted from a point
approximately one foot within the duct.
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5.0 SAMPLING AND ANALYTICAL PROCEDURES

The sampling and analytical procedures used during this testing program followed those detailed in the
direct interface GCMS test method (Appendix A). The instrument was calibrated specifically for this test
project using the nine of the target analytes. The instrument was calibrated also for all compounds
identified in Section 1 of the method approximately one month before this test and this calibration was used
also to identify any other potential analytes not specific to this test program (such as MEK and CS,).

Instrument specific calibrations were conducted in the full scan mode (and limited full scan) of operation
where all of the mass fragments in a compounds mass spectrum are generated in every run. Additional
instrument calibrations were conducted for the nine test specific target analytes using a selected ion
monitoring (SIM) mode of operation. In this mode. only a select few ions are measured in each compounds
mass spectrum. Although this method of operation gives less information regarding the compounds true
identity, it necessarily improves the instrument sensitivity because of the increased number of scans
achieved per chromatographic peak. The combination of using the full scan. limited full scan. and SIM
scan modes of operation gives positive identification of the individual analytes while increasing the
instrument sensitivity.

System continuing calibration verification was conducted daily through the portable sampling system using
all of the nine test specific target analytes. The system calibrations were performed in the rear
compartment of a rental minivan, For testing conducted at the tunnel exhaust duct. the GCMS was
calibrated and operated directly from the rear compartment the minivan. For testing conducted at the silo
exhaust stack. the GCMS was disconnected from the sampling system, transported to the actual sampling
jocation, and then reconnected to the sampling system after passing a leak check.

5.1 Sampling Precedures

5.1.1 Direct Interface GCMS Sampling

Effluent gas samples were withdrawn at a constant flow rate from a single point located approximately one
foot inside of the each duct or stack using a Teflon head diaphragm pump. Effluent was withdrawn at
approximately 3 liters per minute through the sampling system for no less than 5 minutes before sample
acquisition in order to equilibrate fully all sampling system components. It is estimated that the gas
residence time through the sampling system is less than 1 minute at this sampling rate.

Two sampling systems were used during this testing program depending on the effluent volumetric
moisture content. Sampling system #1 is used primarily for ambient moisture applications and was used
for testing at the tunnel exhaust duct. It is constructed out of stainless steel, and utilizes a 0.3 quantz
Balston filter for particulate removal. Sampling system #2 is used for applications where the volumetric
muoisture content of the effluent exceeds 8% (the instrumental operating limit). These conditions were
encountered at the silo exhaust stack. Sampling system #2 is constructed out of stainless steel and utilizes a
0.3y quartz Balston filter for particulate removal, followed by a heat exchanger and two mini impingers for
moisture removal.

The gas flow through sampling system #1 is relatively simple. Sample gas is filtered and transported
directly to the instrumentation at essentially stack conditions. The gas flow through sampling system #2 is
unique in that after passing through the heat exchanger and mini impingers, the dried gas is directed back
through the heat exchanger for reheating before introduction into the instrumentation. Figures 5-1 and 5-2
present simplified diagrams of both sampling systems used during this testing project,

12
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5.1.2 Tedlar Bag Sampling

A Tedlar bag was used to collect a composite sample from tunnel exhaust duct, Three truck load outs were
monitored visually and coordinated with sample collection. Sample acquisition was performed using
sampling system #1 to exiract gas samples from the same point as that used for the direct interface testing,
Before sampling, the Tedlar bag was filled twice with dry nitrogen and then the contained nitrogen was
analyzed for the presence of any detectable analytes. No analytes were found in the blank bag sample.
Samples identified as TEDBAGO1. 02. 03 and 04 (Table 2-1) represent separate analysis of this single bag
sample.

A Second Tedlar Bag sample was collected from inside the tunnel, above truck beds while loading asphalt,
Sampling system #1 was used to collect a composite sample from three successive truck load outs. Before
sampling, the Tedlar bag was filled twice with dry nitrogen and then the contained nitrogen was analyzed
for the presence of any detectable analytes. No analytes were found in the blank bag sample. Samples
identified as HMLOBAGI. 2, and 3 represent separate analysis of this single bag sample.

5.1.3 GCMS Operation

The GCMS instrumentation was operated using a non-evaporative getter (NEG) pump to maintain the
requisite high internal vacuum needed to generate mass spectra. For some of the testing the GCMS used its
own internal batteries for power if none was available.

Internal standards are co-added with cvery effluent sample in the GC sample loop before injection into the
GC. The internal standards used are 1,3,5-trifluoromethyl benzene (TRIS) and bromopentafluoro benzene
(BPFB). These compounds are not found in industrial processes. They are used to tune the mass
spectrometer, to assess the stability and performance of the GCMS on each sample run, and to determine
adherence to the method QA/QC.

The GC was operated isothermally at 60°C to separate and detect the target analytes. The mass
spectrometer was operated in full scan (45-300 amu), limited fufl scan (50-125 amu), and selected ion
monitoring modes of operation to optimize identification and quantification of the largest number of
volatile organic compounds. All internal GCMS components were maintained at 60°C.

The GCMS internat sample pump withdrew sample from the sampling system (either #1 or #2) at
atmospheric pressure for a period of approximately one minute for testing conducted at the silo and from 30
seconds to one minute for testing at the turnel exhaust duct. F or testing conducted at the tunnel exhaust
duct, the sample timing was critical in obtaining the maximum in the concentration from the asphalt load
out. Many parameters were tried, but the sample loop equilibration of 45 seconds with a 15 second notice
from the process monitoring individual gas the most consistent results. (See Section 2.11 of this document
for a complete description of the procedures leading to this conclusion.)

Daily QA/QC activities were conducted in the rear compartment of a rental minivan. GCMS operation was
conducted from the minivan for testing at the tunnel exhaust duct. The GCMS was operated from on top of
the silo for testing at the silo exhaust duct.

5.2 Analytical Procedures
The proceduzes detailed in the direct interface GCMS method (Appendix A) were followed for this testing
program. See Figure 5-3 for 2 method operational flowchart,

The GCMS was catibrated at the EMI laboratory using duplicate injections at three concentration levels for
each specific calibration curve. The calibration and internal standards used for this testing were certified by
Spectra Gas. and by Scott Specialty Gases (manufacturer’s certifications of anatysis are included in
Appendix A).
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Two full scan calibrations were performed for the ning test specific target analytes and for all of the
analytes listed in Section 1 of the method. Full scan operation is generally defined to be from 45-300 amu
for the HAPSITE GCMS. and from 50-125 for the nine test specific analytes identified for this test.
Therefore. compounds having a molecular weight of less than that identified are not detected. and
compounds weighing greater than that identified will have resultant mass spectra in the scan range only.
Full scan calibration curves were established at concentration levels of 10 ppn. 1 ppm and 300 ppb.

Two SIM scan calibrations were performed also at much lower concentration levels of 100 ppb, 50 ppb and
20 ppb. lons specific to the nine target analytes were used to generate these curves (i.e.. 78 for benzene. 91
for toluene etc..).

Sample acquisition was performed using one of the four acquisition methods that correspond to the
individual calibration curves. All analytes contained in the instrument specific calibrations elute from the
GC column during a ten-minute run. Sample quantification was performed using the internal standards and
the selected three-point calibration curve that matched the GCMS acquisition profile. Section 10 of the
method details the mathematical process by which the results are calculated (for those compounds
contained in the calibration curve).

Results are reported also for compounds not contained in the calibration curve from testing conducted at
the silo exhaust duct. Because the GC separates the individual compounds from each other, and the mass
spectrometer fragments each compound in a virtually unique pauem. positive identification of compounds
not contained in the instrument specific calibration is possible. Identification of compounds not contained
in the instrument specific calibration was performed by mass spectral pattern recognition and by
conducting searches of the NIST Mass Spectral Library that is contained in the instrument software.
Response factors of chemically similar compounds contained in the instrument specific calibration were
used to quantify these compounds based on the manually integrated area of a specific mass spectral
quantification ion.

The following steps are used to identify and to quantify compounds not contained in the instrument specific

calibration.

¢ Obtain the compounds mass spectrum

¢ Ildentify the compound using the NIST Library and first principals of mass spectrometry

e Determine the compounds moiecular weight and assign a Quantification lon (QI)

e Manually integrate the area contained under the peak of the QI

o Determine a chemically similar compound contained in the instrument specific calibration
*

Use the chemically similar compounds instrument specific response factor (RF) as follows:

ppm = (QIarea ! RF )(ISconc./ ISarea)
Where:

ppm = Estimated concentration of compound

QI area = Manually integrated area of compound quantification ion

Rf = Response factor of most chemically similar compound from instrument specific calibration
IS conc. = Concentration of internal standard used

IS area = Area of intermal standard quantification ion
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6.0 QUALITY ASSURANCE/QUALITY CONTROL

6.1 Initial Calibration and Daily Calibration Check Procedures

Establishing a valid three-point calibration requires a 20 percent rclative standard deviation (%RSD) for
each individual analyte over the calibration range. Two calibration curves were generated in cach of the
fuall scan and SIM scan acquisition methods. Calibration was performed by conducting two successive
GCMS runs at each of three concentration levels: 10 ppm. 1 ppm and 300 ppb for the full scan calibration
curves, and 100 ppb. 50 ppb and 20 ppb for the SIM scan calibration curves. Section 10 of the method
details the calculation procedures used to determine the %RSD for each of the analytes. Table 6-1 presents
the target analytes, the results from the three-point calibration in terms of %RSD for each of the four
calibration curves. and the estimated detection limits.

Daily system calibrations were conducted to check both the validity of the initial instrument three-point
calibration and the effectiveness of the sampling system to transport the target analytes. Daily system
calibration check procedures were conducted after accomplishing a successful instrument tune using the
blended mixture of the internal standards. Immediately following the system continuing calibration.
nitrogen was allowed to flow through the system and a system blank was acquired. No analytes were
detected in any of the system blank analyses.

“The direct interface GCMS test methods requires that continuing system calibrations be conducted using a
blended mixture of six surrogate compounds at 1 ppm. (See Table 6 of the method.) Because this testing
project had nine specific target analytes expected to be at much lower concentration levels than 1 ppm,
continuing system calibrations were conducted using the nine target analytes themselves at a 300 ppb
concentration level. This procedure gave a much better indication of the GCMS ability to quantify
accurately the target analtyes at such low concentration levels.

Achieving the criteria for a valid mass spectral tune and achieving the internal standard relative mass
abundances during each GCMS run (see Tables 3 and 4 of the method) verify the continuing instrument
performance and ensure that the QA/QC of the method are achieved. Achieving the criteria for a valid tune
also allows searches of the NIST Mass Spectral library for compounds that are not contained in the
instrument specific calibration. Tables 6-2 through 6-4 present the daily system continuing calibration
results,

18
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7.0 DISCUSSION OF TEST PROGRAM AND RESULTS

Concentration results from the tunnel exhaust duct were very low. generally less than 20 parts per biilion
for the compounds detected. Timing issues regarding how to sample the effluent effectivety during the
batch load out process were resolved using the 45 second GC sampie loop equilibration combined with the
15 second notice from the process monitoring personnel, The validity of the sample timing in the direct
interface mode of operation was verified using the secondary Tedlar bag sampling/analysis technique.
Results from direct interface testing were generally in good agreement with the Tedlar bag samples.

Concentration results from the silo exhaust duct were higher that those observed from the tunnel load out
operations. Numerous compounds were detected in the silo exhaust, Compounds that were test program
specific (as well as those that were not) were identified and quantified from this location. One compound,
methyl ethy! ketone (MEK), was quantified in two samples at much higher concentrations than the other
compounds detected from this source. 1t is likely that resuits for MEK are biased low due to the relatively
high water vapor content of the effluent and the water soluble nature of this compound.

Using the HAPSITE GCMS in the fully portable mode of operation combined with using the portable
sampling systems allowed for collection and on-site data analysis from four separate locations over a three-
day period. All sampling, QA/QC activities, and analytical procedures were conducted from the rear
compartment of a rental mini-van or at the actual sampling location. Transporting the instrumentation to
the actual test location eliminated much of the conventional sampling apparatus and electrical power
requirements. Operation in this fully portable mode proved to be efficient while providing data that met the

QA requirements of the test method and the data quality objectives of the test program,
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1.0 INTRODUCTION

The United States Environmental Protection Agency (U.S. EPA) requested use of a portable gas
chromatograph-mass spectrometer based analyzer (HAPSITE™) to identify and quantify volatile organic
hazardous air pollutants from various emissions points at

The EPA requested specifically that the instrumentation be operated in the fully portable
mode without use of a heated extractive sampling system so that the test locations could be accessed
quickly and easily. The GCMS instrumentation was developed by Leybold-Inficon. and has been evaluated
extensively by Emission Monitoring Incorporated (EMI)'. Numerous industrial stationary sources have
been tested using this instrumentation in accordance with the method entitled "Determination of Gaseous
Organic Compounds by Direct Interface GCMS". This method was developed by EMI and Inficon and has
been accepted by the U.S. EPA as an alternate test method for numerous stationary sources (ALT-017), and
as a conditional test method (CTM-28). The method and documentation are available on-line from the
EPA Website, and a copy of the method is provided in Appendix A.

Pacific Environmental Services (PES) subcontracted EMI to perform direct interface GCMS testing at the
hot mix asphalt load out wnnel, and at the asphalt silo storage vent. While on-site, EMI was asked to
conduct additional testing at the aggregate dryer baghouse stack and at the exit of the load out tunnel. The
results from testing performed at the aggregate dryer baghouse stack only are presented in this report. The
primary objective of the testing was to characterize and quantify nine specific volatile organic hazardous air
pollutants (benzene, toluene. o.m,p-xylenes. styrene, ethyl benzene. 1.3-butadiene. and hexane). EMI was
asked to focus the testing for these specific analytes as a subset of the analytes identified in Section | of the
Method.

The sampling system used employs an unheated stainless steel probe and 0.3 micron quartz fiber filter, a
stainless steel heat exchanger and two glass mini impingers for moisture removal, a Teflon head diaphragm
pump, and Teflon tubing to convey sampie gas to the GCMS instrumentation. This configuration was used
because the moisture content of the effluent exceeded that acceptable for the instrumentation. Use of this
sampling methodology allows for direct measurement of volatile organic compounds at remote sources and
allows for quicker set-up, and sampling and analysis than could be achieved using conventional heated
sample transport lines.

On-site analysis after each sample acquisition was performed to determine whether the method QA was
achieved. and to inform the PES Project Manager of the concentration levels observed in the cffluent
matrix. Numerous representatives from the EPA and CAAP were present to obscrve the testing, QA/QC
activities and the on-site data analysis. Representatives from Research Triangle Institute were present also
to serve as test program auditors.

1 “Evaluation of HAPSITE and a Direct Interface GCMS Test Method for Measurement of Volatile
Organic Compounds in Stationary Source Emissions.” Vol. I &11. Prepared for Leybold Inficon
Incorporated by Emission Monitoring Incorporated July 1997.
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2.0 AGGREGATE DRYER BAGHOUSE STACK CONCENTRATION RESULTS

Testing at the drver baghouse stack was conducted on 7-25. The GCMS and ponable sampling system
were pulled up on top of the baghouse to sample directly from the port. This location was very challenging
for the instrumentation because of vibration and high ambient temperatures (approximately 95-100°F).
Three 10-minute GCMS sample runs were performed in succession. Most of the target analytes were
detected at concentrations of from 10 1o 330 ppb. Immediately after acquiring the second sample. the dryer
was observed visually to shut down, and then later observed to restart. it is unknown whether the second
and third sample are representative of normal dryer operation. The measurement system passed the
individual run criteria at this challenging location.

Table 2-1 presents the GCMS concentration results for the aggregate dryer baghouse stack, and the
associated instrument detection limits.

3.0 PROCESS DESCRIPTION
No process specific information is available at this time.

4.0 SAMPLING LOCATION
No sampling location information is available at this time.

5.0 SAMPLING AND ANALYTICAL PROCEDURES

The sampling and analytical procedures used during this testing program followed those detailed in the
direct interface GCMS test method (Appendix A). Figure 5-1 presents a method operational flow chart.

The instrument was calibrated specifically for this test project using nine of the target analytes identified in
Section 1 of the method. Additionally, the instrument was calibrated for all compounds identified in
Section 1 of the method approximately one month before this test. Both calibration curves were used to
identify and to quantify the detected volatile organic compounds.

Instrument specific calibrations were conducted in the laboratory using the limited fil! scan mode of
operation. In the limited full scan, all of the mass fragments in the nine-target analytes mass spectrum are
generated in every run. Additionat instrument calibrations were conducted for these nine analytes using a
selected ion monitoring (SIM) mode of operation. In this mode, only a select few ions are measured in
each compounds mass spectrum. Although this method of operation gives less information regarding the
compounds true identity, it necessarily improves the instrument sensitivity because of the increased number
of scans achieved per chromatographic peak. The combination of using limited full scan and SIM scan
modes of operation give positive identification of the individual analytes while increasing the instrument
sensitivity.

System continuing calibration verification was conducted daily through the portable sampling system using
alk of the test specific target analytes. The system calibrations were preformed in the rear compartment of a
rental minivan. For testing conducted at the dryer baghouse stack. the GCMS was disconnected from the
sampling system, transported to the actual sampling location, and then reconnected to the sampling system
after passing a leak check,

5.1 Sampling Procedures

5.L1 Direct Interface GCMS Sampling

Effluent gas samples were withdrawn at a constant flow rate from a single point located approximately one
foot inside of the stack using a Teflon head diaphragm pump. Effluent was sampled at approximately 3
liters per minute for no less than 5 minutes before sample acquisition in order 1o equilibrate fully ail
sampling system components. It is estimated that the sample residence time through the sampling system 1s
less than one-minute at this flow rate,




The sampling system uscd for application is constructed out of stainless sieel and utilizes a 0.3p quariz
Balston filter for particulate removal. followed by a heat exchanger and two mini impingers for moisture
removal.

The gas flow through the sampling system is unique in that after passing through the heat exchanger and
mini impingers. the dried gas is directed back through the heat exchanger for rcheating before introduction
into the instrumentation. Figure 5-2 presents a simplificd diagram of the portable satnpling system used at
the aggregate dryer baghouse stack.
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Figure 5-1 Dircct Interface GCMS Mcthod Operational Flowchart
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6.0 QUALITY ASSURANCE/QUALITY CONTROL

6.1 Initial Calibration and Daily Calibration Check Procedures

Establishing a valid three-point calibration requires a 20 percent relative standard deviation (%RSD) for
each individual analyte over the calibration range. Two calibration curves werc generated in cach of the
full scan and SIM scan acquisition methods in the EMI Laboratory. Calibration was performed by
conducting two successive GCMS runs each at three concentration levels: 10 ppm, 1 ppm and 300 ppb for
the full scan calibration curves. and 100 ppb. 50 ppb and 20 ppb for the SIM scan calibration curves.
Section 10 of the method details the calculation procedures used to determine the 2%RSD for each of the
analytes. Table 6-1 presents the target analytes. the results from the three-point calibration in terms of
o4RSD. and the estimated detection limits for each of the four calibration curves.

Daily system calibrations were conducted to check both the validity of the initial instrument three-point
calibration and the effectiveness of the sampling system to transport the target analytes. Daily system
calibration check procedures were conducted afier accomplishing a successful instrument tune using the
blended mixture of the internal standards. Immediately following the system continuing calibration.
nitrogen was allowed to flow through the system and a system blank was acquired. No analytes were
detected in the blank analysis.

The direct interface GCMS test methods requires that continuing system calibrations be conducted using a
blended mixture of six surrogate compounds at 1 ppm. (See Table 6 of the method.) Because this testing
project had nine specific target analytes expected to be at much lower concentration levels than 1 ppm,
continuing system calibrations were conducted using the nine target analytes themselves at a 300 ppb
concentration level. This procedure gives a much more realistic estimate of the ability of the GCMS to
quantify accurately the target anaiytes at low concentration levels.

Achieving the criteria for a valid mass spectral tune and achieving the internal standard relative mass
abundances during each GCMS run (see Tables 3 and 4 of the method) verify the continuing instrument
performance and ensure that the QA/QC of the method are achieved. Table 6-2 presents the daily system
continuing calibration results.
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APPENDIX A

DIRECT INTERFACE GCMS TEST METHOD
MANUFACTURERS CERTIFICATES OF ANALYSIS
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DETERMINATION OF GASEQUS ORGANIC COMPOUNDS BY DIRECT INTERFACE GAS
CHROMATOGRAPHY-MASS SPECTROMETRY

INTRODUCTION

volatile organic hazardous air pollutants (VOHAPs) using a direct interface gas chromatograph/mass spectrometer
(GCMS) for on-site analvsis of emissions from stationary sources. The method provides concentration measurement
results for the extracted gas samples. The performance-based approach validates each GCMS analysis by placing
boundaries on the instrument response to internal standards and their specific mass spectral relative abundances.

1.0 SCOPE and APPLICATION
.1 Analytes. This method employs a direct interface GCMS measurement system designed for the

identification and quantification of the specific 36 volatile organic compounds listed below. The method has potential to
be extended to many other compounds provided the performance criteria detailed in this method are met,

Benzene-71432 Dibromochloromethane- 124481 Carbon Tetrachloride-56235
BBromodichloromethane-75274 I, 1-Dichloroethane- 107062 Chlorobenzene-108907
Carbon Disulfide-75150 1.2-Dichloropropane-78875 c-i.2-Dichloropropene-i0061015
Clorotform-67663 Ethyl benzene- 100414 1,2,-Dichlorcethane- 156592
Methy! iso-Butyl Ketone-i08101 Ethy! chioride-75003 1.1-Dichloroethene-75354
Styrene-100425 Methylene Chloride-75092 t-1.2-Dichloroethene- 156605
Tetrachloroethylene- 127184 1,12 2-Tetrachloroethane-79349 Methyl Ethyl Ketone-78933
Toluene- 108883 1,1,1-Trichloroethane-71556 2-Hexanone-591786
Bromoform-75252 1.1,2-Trichloroethane-79005 t-1,2-Dichloropropene-542756
Vinyl Acetate- 108054 p-Xylene-106423 Trichloroethene-79016

Viny! Chloride-75014 Bromomethane-74839 m-Xylene-108383
Chloromethane-74873 0-Xylene-95476

¢is-1,2-Dichloroethene-156592

1.2 Applicability.

of a gas chromatograph/mass spectrometer (GCMS) measurement system to the source effluent. This method applies
specifically to full scan operation (between 45 and 300 amu) of the mass spectrometer.

1.2.2 The method is applicabie to direct measurement of unconditioned sample streams having moisture
content less than the saturation value at applicable tnstrument operating limits. Sample streams having higher moisture
content require conditioning before introduction into the analytical instrumentation that prevents moisture condensation
within the instrument. Additional QA requirements are provided in the method for the analysis of polar, water-soluble
compounds

1.3 Method Range and Sensitivity.
1.3.1 The instrument range shail be sufficient to measure from 150 ppbv to 100 ppmv. Measurement of

1.4 Data Quality Objectives
1.4.1 The overal data quality objectives are to achieve an accuracy of £20% and precision of £10% for each
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measurement value. Specific method performance criteria are detailed in Section 10 and listed in Tables |.2,3. and 4.
Achieving the method performance criteria enable meeting the data quality objectives.

1.4.2 The mass spectrometer tune should be established according to the manufacturers written instructions.

1.4.2.1 If NIST Library search able mass spectra are needed to identify compounds not included in the three-
point calibration or to facilitate comparison with other mass spectral analyses, the mass spectromeler tune must be able
to produce mass spectra for bromotluorobenzene (BFB) that meet the relative abundance criteria listed in Table 2.
NIST Library search able spectra are not required for the quantification of target analytes.

1.4.2.2 Table 3 presents a specific example of applicable MS tune limits for the mixture of two recommended
internal standards (1,3,5 (TRIS) trifluoromethylbenzene and bromopentatluorobenzene (BPFB)). These criteria have
been demonstrated to produce an acceptable instrumental response for BFB. Table 4 presents a specific example of
applicable ion abundance criteria for the two co-injected, GC separated, internal standards. Proper and consistent
GCMS response is ensured in each run by meeting the Table 3 and Table 4 QA criteria.

14.3 An initial three-point calibration must be conducted to establish the instrument response for each target
analyte over the measurement range. At a minimum, duplicate GCMS analyses at each of three calibration levels are
required. The percent relative standard deviation (RSD) must be within 20% for these analyses. The signal to noise
ratio also must be sufficient to establish the target analytes responses at the lowest concentration level in full scan
operation. A signal to noise ratio of 10:1, and an average relative response factor >0.25 (Section 10. Equation 2) should
be sufficient. The same MS tune conditions, GC operating conditions, and data quantification procedures that are used
to establish the three-point calibration curve must be used also to acquire and quantify samples and to perform
continuing calibrations.

1.4.4 A system continuing calibration check must be conducted each day before performing efftuent
measurements, before resuming sampling after each instrument shut down for maintenance or corrective action, and
before analyzing additional samples after twelve hours of continuous operation. The six surrogate check compounds
listed in Table 5 may be used to determine the validity of the three-point calibration curve for the 36 analytes listed in
1.1. Acceptable resuits are indicated if analysis of the continuing system calibration using the three-point calibration
curve produces results within +20% of the expected value (i.e., manufacturer’s certified value for compressed gas
standards). Acceptable continuing calibration results for each analyte or each surrogate allow use of the previously
developed three-point calibration for analysis of effluent samples for those analytes or for those analytes that comrespond
to each surrogate (see Table 6).

1.4.5 A system continuing calibration check must be performed after each test run when analyzing for polar,
water-soluble compounds when moisture removal is used. (The polar-water soluble compounds include methy] ethyl
ketone, 2-hexanone, vinyl acetate, and methy] isobutyl ketone.) This continuing calibration check must be performed
immediately after sampling the effluent (i.e., while the potential for residual moisture in the sample conditioning
components is greatest). Unacceptable results for this continuing calibration check invalidate the run for polar, water-
soluble compounds. Such results may indicate loss of water-soluble compounds in the sample conditioning components.
Corrective action shall be taken before the next sampie run. Specific sampling system designs that have been
demonstrated to achieve adequate sample recoveries for water soluble compounds at higher moisture levels than
encountered during the test are exempt from the requirement to conduct the post-test continuing calibration check.
(Such demonstrations can be accomplished by performing analyte spiking at elevated moisture levels. The tester shall
maintain documentation of such sampling system demonstrations.) For sampling systems that qualify for this exemption,
the effluent shall be sampled for a period of at least 15 minutes prior to conducting the system continuing calibration
check in 1.4.4.

2.0 METHOD SUMMARY

2.1 Analytical Principle. Gas chromatography (GC) is a means of separating gaseous mix{ures of molecules
by their aftinity for the column’s stationary and mobile phases. Sample gas is introduced into the GCMS via a
pneumatic valve assembly or equivalent. In this application, an intemnal standard mixture must be quantitatively co-
added to everv sample.

2.1.1 Asmolecules elute from the GC column, they must be separated from the mobile phase carrier gas and
enter the mass spectrometer. Bgs:ause the GC operates at near ambient pressure and the MS operates at greatly reduced
pressure (approximately 1 x 10~ Torr), an interface is required. Upon entering the mass spectrometer, separated
molecules are subjected to ionizing energy that causes an electron(s) to be ejected from the molecule. The result is a
positively charged molecule (for electron ionization} that fragments while achieving a stable electronic configuration.

2.1.2 The mass spectrometer scans a defined mass range (from 45-300 amu in this application} enabling
detection of the individually charged fragments, which are virtually unique for every molecule. Positive identitication of
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target analytes is achieved by 1) comparing eluting analyte GC peak retention times in the total jon chromatogram to
those contained in the three-point calibration, and 2) by examining the mass spectral pattern of the eluted peaks.

2.1.3 The compounds listed in 1.1 and the internal standards can be separated and detected ina 10 to [5
minute isothermal GC run.

provisions to facilitate direct calibrations of the GCMS instrument and system calibrations where calibration gases are
introduced at the extractive probe outlet, upstream of the primary particulate filter. The sample interface system also
must extract continuously effluent sample during the period between the consecutive GCMS sample acquisitions.

2.2.1 Sample Extraction. Sample is extracted from the stack or duct and passes through the entire sample
interface system at a constant rate. The sample interface consists of a heated primary particulate filter, a heated pump,
heated Teflon sample line, and sample conditioning unit. All sample extraction compenents must be maintained at
temperatures sufficient to prevent moisture condensation within the measurement system components. (Other sampling
techniques involving bags, canisters, adsorbents, etc. are not addressed by this method.)

2.2.2 Sample Conditioning. The conditioning unit is operated to protect the GCMS instrument from
particulate and other condensable mater and remove excess sample moisture, if necessary. The following information is

condenser, if applicable) must be maintained at, or above, the temperature of the GC introduction valve assembly. The
secondary particulate filters should be maintained at a temperatyre approximating that of the GC introduction valve
assembly. Sample gases that are free of condensable acids and that contain less than the saturated moisture at the
highest dew point {i.., lowest temperature, and highest pressure) within the instrument can be analyzed without
moisture removal by allowing the entire sample stream to bypass the condenser. Sample streams containing higher
moisture levels may be dried by directing the entire sample stream through the condenser to reduce the moisture content
to an acceptable level. Alternatively, a portion of the sample stream may be directed through the condenser and a
portion of the sample stream may bypass the condenser to reduce the loss of certain analytes. The flow of sample that
bypasses the condenser and the condenser operaling temperature must be carefully chosen based on knowledge of the
unconditioned gas stream moisture content. The flow rate of sample gas through the condenser and the total sample flow
rate must be monitored using calibrated precision rotometers and recorded.

2.2.3. Sample Transfer Line. A connection line that is heated to the temperature of the GC introduction valve
conveys sample gas exiting the conditioning unit to the GCMS analyzer. An internal sample pump within the GCMS
analyzer is required to draw sample gas through the connection line at a rate substantially less than the total sampling
rate. The excess sample gas exiting the conditioning unit must be vented at atmospheric pressure so that the inlet on the
connection line is not pressurized.

2.3 Operator Requirements. The operator should have rudimentary knowledge of the GCMS instrumental
operating conditions that are sufficient to determine if the operation is consistent with the data quality objectives of the
method.

3.0 DEFINITIONS

Refer to Appendix A of this document for a list of definitions.

4.0 INTERFERENCES

4.1 Analytical Interferences. Analytical interferences are defined as those interferences which result in
chromatographic peak and quantion overlap to such an extent that quantification of specific target compounds is
prohibited. The nature of the GCMS technique virtually eliminates analytical interferences.

4.2 Sampling System Interferences. Sampling system interferences prevent the transport of target analytes to
the instrumenitation or have the potential to damage the measurement system components. Water, reactive particulate
maltter, adsorptive sites within the sampling system components, and acid gases are examples of such potential sampling
system interferences. Specific provisions and performance criteria are included in this method to detect the presence of
sampling system interferences.
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5.0 SAFETY

5.1 Target Analytes. Many of the compounds listed in Section I are toxic and carcinogenic. Therefore.
expostre to these chemicals should be limited. Compound mixtures are contained in compressed gas cvlinders. and the
appropriate safety precautions should be taken to avoid accidents in their transport and use.

5.2 Sampling Location. This method may invoive sampiing at locations having a high positive or negative
pressure, or have a high temperature, elevated height, or high concentration of hazardous or toxic poliutants.

5.3 Mobile or Remote Laboratory. A leak check of the sampling system and an inspection of sample exhaust
cquipment should be performed before sampling the calibration standards or etfluent to protect personnel in the
laboratory.

6.0 EQUIPMENT AND SUPPLIES

The equipment and supplies are based on the generalized sampling system schematic shown mn
Figure 1.

6.1 Instrumentation

6.1.1 Gas Chromatograph/Mass Spectrometer. A GCMS system capabie of separating the analyte mixture and
detecting compounds having a 45-300 atomic mass unit (amu) range. This system must atso include a means of co-
injecting a gaseous internal standard mixturc with sample gas at a precise and known ratio. A persenal computer with
compatible GCMS software is needed for data quantification.

6.1.2 Data Acquisition System. A data acquisition system and appropriate software that enables the analyst to
acquire and quantify the target analytes and which allows for adequate storage of data.

6.2 Sampling System

6.2.1 Sampling Probe. Glass, stainless steel or other appropriate material of sufficient length and physical
integrity to sustain heating, prevent adsorption of analytes and to reach the gas sampling point.

6.2.2 Pump. A leak-free, heated head pump (KNF Neuberger or equivalent) capable of maintaining an
adequate sample flow rate (at least 1.5 lpm).

6.2.3 Calibration Assembly. Apparatus allowing the introduction of calibration gases into the sampling system
at the probe outlet, upstream of the primary particulate filter. The apparatus shall be designed to ensure that calibration
gases are introduced at the same pressure as effluent sampies or shall include provisions for monitoring the sample
pressure at the calibration introduction point both during calibrations and during effluent sampling. The calibration
assembly shall ensure that the calibration gases are at the same temperature as the sample gases at the introduction point.

6.2.4 Sampling Line. Heated to a temperature sufficient to prevent sample condensation, and fabricated of
stainless steel, Teflon , or other material that minimizes adsorption of analytes and transports effluent to the GCMS.
The length of heated transport line should be minimized.

6.2.5 Sample Condenser System. Peltier Cooler (or equivalent) capable of reducing the moisture of the sample
gas to a level acceptable for sample injection.

6.2.6 Sample Flow Rotometers. Calibrated rotometers capable of withstanding sampie gas conditions.

6.2.7 Sample Transfer Line. Sample line used to convey sample from the sample intetface system to the inlet of
the GCMS instrumentgion. Heated to a temperature sufficient to prevent sample condensation and fabricated of
stainless steel, Teflon , PEEK™, or other material to minimize adsorption of analytes. The length of heated transport
line should be minimized. ™

6.2.8 Particulate Filters. A filter (Balston or equivalent) rated at 0.3 micron for particulate removal is
required, and should be placed immediately after the heated probe, and at any place in the sampling system where the
physical conditions of the flue gas are changed (i.e. moisture removal).

6.3 Auxihary Equipment

6.3.1 Calibration Gas Manifold. Gas manifold capable of delivering nitrogen or calibration gases through
sampling system, or directly to the instrumentation. The calibration gas manifold should include provisions to provide
for accurate dilution of the calibration gases as necessary.

6.3.2 Mass Flow Meters or Controllers. To measure accurately calibration gas flow rate. The
meters/controllers should have a stated calibrated range and accuracy (e.g., 2% of scale from 0-500 ce/mun or 0-5
L/min).

October 27, 19987



/673

6.3.3 Digital Bubble Meler (or equivalent). NIST traceable with an aceuracy of +2% of reading and with an
adequale range to calibrate mass tlow meters or controllers and rolometers at the specific flow rates £ 0% required to
perform the method,

6.3.4 Teflon Tubing. Diameter and length suitable to connect cvlinder regulators.

6.3.5 Stainless Steel Tubing. 316, appropnate length and diameter for heated connections,

6.3.6 Gas Regulators. Appropriate for individual gas cylinders and constructed of materials that minimize
adsorption of analytes. '

7.0 REAGENTS AND STANDARDS

+10% accuracy.)

7.2 Intenal Standards. Gaseous intemnal standard mixtures for co-injection with sample gas having a
manufacturers certification must be used.

7.3 High Purity (HP) Nitrogen or Zero Air. For purging sample lines, sampling system components and for
performance of blank runs.

8.0 SAMPLE COLLECTION, PRESERVATION AND STORAGE

8.1 Initial Calibration. An initial three-point calibration for each target compound at nominal concentrations of
300 ppb, 1 ppm and 10 ppm must be prepared to quantify the GCMS data. There are two options available for
generating the necessary gas concentrations, (Because of the incompatibility of some target compounds, several
cylinders at each concentration are needed to construct a calibration for all of the 36 target analytes listed in 1.1.)

8.1.1 Option 1. Obtain calibration gas standards for the target compounds at the three specified concentration
levels.

8.1.2 Option 2. Obtain !0 ppm calibration standards for the target analytes. Perform successive dilutions of the
10 ppm standard with nitrogen using mass flow meters that are calibrated against 2 NIST traceable digital bubble meter
at the specific flow rates (+10%) necessary for dilutions. Dilute the 10 ppm standard to | ppm and 300 ppb. If Option
2 is used, analyze the surrogate continuing calibration check standard (see Table 5), or other independent manufacturer’s
certified gas standard, as a QA audit using the three-point calibration. The audit gas must be a separate gaseous
standard. Audit resuits using the calibrated GCMS must be within £20% of the manufacturer's certified value for each
compound (or for each surrogate compound) to use the three-point calibration for analysis of those analytes (or those
analytes for which the surrogates represent).

8.1.3 Perform duplicate GCMS analysis at each concentration level. Calculate relative response factors (RRF's)
and average relative response factors (ARRF 's) for each target compound at each concentration level (Section 10 Eq |
and 2). The %RSDs from the three sets of duplicate analyses must be within 20%.

Tables 1-6 contain method QA/QC performance criteria for conducting initial three-point calibrations, and for
continuing calibration checks,

8.2 Pretest Preparations and Evaluations,

8.2.1 Flow Rate and Moisture Determination. Perform EPA Methods | through 3 if effluent flow rates are
required. Perform Method 4, or use wet-bulb dry-bulb measurements, saturation calculations or other applicable means
that will afford a moisture determination within £2%, (If the moisture content of the flue gas is greater than the
applicable instrument operating limit, the sample gas must be conditioned before introduction into the GCMS.)

8.2.2 Sample Interface Preparation. Assemble the sampling system (Figure | is a generalized schematic of one
possible sampling system configuration), Allow the sample interface system components to reach operating
temperatures. Operate the sample interface System at a constant sampling rate during the entire test.

8.2.3 MS Tune. Perform the mass Spectrometer instrumental tune according to the manufacturer's wntten
instructions. See criteria for the recommended TRIS/BPFB blend listed in Table 3.

8.2.4 Calibration. Perform the Surrogate system continuing calibration check (or other continuing calibration
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check). The continuing calibration check standards must be introduced into the sampling system at the extractive probe
outlet, upstream of the particulate matter filter. The standards must flow through the sampling system for a period
sutficient to ensure equilibration within the sampling system components but not longer than the GC run time. The
calibration check responses must agree to within #20% of the manufacturers certified value for the compressed gas
standards. Tables 1, 3. and 4 contain calibration QA/QC criteria. Tables 5 and 6 provide surrogate compound
calibration check information.

8.2.5 System Zero Analysis. After performing the surrogate system continuing calibration, perform a system
zero by directing nitrogen or zero air through the entire sampling system including the particulate filter. Analyze
nitrogen samples until the measurement system back ground levels are iess than 50 ppb for the target analytes of mterest.

8.3 Sampling

8.3.1 Sample Analysis. Extract effluent sample gas through the sampling system for a period equal to or greater
than GC run time before acquisition of the first sample. Perform sample analysis according to manufacturers written
procedures. Continuously extract the effluent between consecutive GCMS sample acquisitions to ensure constant
sample equilibration within the sample interface system. Each sample analysis shall represent the emissions
concentration over a period of approximately 15 minutes. The QA/QC criteria listed in Table | must be met for each
run.

8.3.2 Run Duration. Each test run shall be composed of a minimum of three samples, unless otherwise
specified in the applicable regulation. For sample run durations longer than 45 minutes, continue to acquire and analyze
additional samplies for each 15 minute period.

8.4 Data Storage and Reporting. [dentify all samples with a unique file name. Store backup copies of data files.
Report the results for the individual GCMS analyses, and the mean of all samples for each target analyte for each run.
Inciude copies of the three-point calibration including %RSD, RRFs and ARRFs, surrogate continuing system
calibration(s) results and other method QA/QC activities in the test report.

9.0 QUALITY CONTROL

9.1 Follow the manufacturer’s written instructions for the set-up, tune, operation, and calibration of the GCMS
instrument and any sample interface equipment. All hardware or software settings of temperatures, pressures, and other
operational parameters used for sample acquisition and data quantification shall be the same as those used when
constructing the three-point calibration.

9.2 Records of the manufacturer’s certificates of analysis for calibration standards and internal standards must
be stored and included in all test reports.

10 CALIBRATION AND STANDARDIZATION

10.1 Tune. Perform mass spectrometer tune according to the manufacturer’s written instructions.

10.2 Initial Three-Point Calibration. Calibrate the GCMS with mixtures of the target analytes. The mixtures
should be prepared at nominal concentrations of 300 ppb, and | and 10 ppm in a balance of ultra high purity nitrogen
(the dilution technique described in Section 8.1.2 may be employed).

The internal standards must be coinjected with each extemal calibration standard. The flow mixture should
approximate a ratio of 1:10 (one part internal standard to 9 parts sample gas).

Analyze the three levels of standards in duplicate. Calculate the mean of the six relative response factors (RRFs)
for each target analyte and report as the average relative response factors (ARRFs). Table 1 contains the QA/QC
criteria for valid initial and sumogate continuing system calibration checks. See the following equations for a complete
explanation.

Equation 1: RRF = Relative Response Factor

RRF = (A,/A;¢) x (Ci/Cy)
A, = Peak area of selected target VOHAP quantion.
A, = Peak area of corresponding selected intemnal standard quantion.

Qctober 27, 1397
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Cis = Concentration of comresponding selected internal standard.
C« = Concentration of target VOHAP.

Equation 2: ARRF = Average Relative Response Factor

ARRF = (RRF;} /n
RRF; = Individual RRFs calculated from calibration run.
n=6

Equation 3: %RSD = Percent Relative Standard Deviation

%RSD = (s x 100)/ARRF

s = Standard Deviation
The %RSD of the RRFs must be <20% for ali target analytes to establish a valid calibration curve.

10.3 Surrogate Continuing (system) Calibration Check {CCC). A system continuing calibration check must be
performed each day before performing effluent measurements, before resuming sampling after each instrument shut
down for maintenance or corrective action, and before analyzing additional samples after twelve hours of continuous
operation. The surrogate continuing calibration mixture is a manufacturer certified gas standard that is not from the
same gas cylinder used to develop the initial three-point calibration. Altematively, the continuing calibration check may
be performed for all of the target analytes using the mid-range concentration level used to develop the three-point
calibration. (Section 8.1.2 requires the use of an independent standard to audit the three-point calibration when
developed by dilution techniques.) Direct the continuing system calibration standard through the entire measurement
system including the particulate filters, and calculate the %D,

Equation 4: %D = Difference of Results from Expected Value
%D = (Expected Value - Instrument Analysis Results)/Expected Value X 100

Expected Value = Certified Value of Cylinder
Instrument Analysis Results = [nstrument output

The results from Equation 4 must be within £20% of the manufacturers certified value for 2 successful continuing
calibration for all target analytes, or for all surrogates that represent those target analytes. Additionally, the response
factors of the internal standards must be within -50% to +100% of their average response factors obtained during the
initial three-point calibration. If these criteria are not met, corrective action must be taken. If the corrective action does
not result in a successful CCC, a new three-point calibration must be performed. Table ! lists the acceptance criteria for
calibrations and quantification.

[l ANALYTICAL PROCEDURE

1.1 Sampling and Instrumental Analysis. Refer to Figure 2 for method operation flowchart.
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12 DATA ANALYSIS AND CALCULATIONS
12.1 Quantitation of Results. Use the following equation to quantify the concentration of VOHAPs in gas samples.

5) ppmv Target VOHAP = parts per million by volume of target VOHAP in sample

ppmv Target VOHAP = (A,/ARRF) (Cis'Ajs)

A = Peak area of target VOHAP quantion.

A;q = Peak area of corresponding selected internal standard quantion.

C;s = Concentration of corresponding selected internal standard.

ARRF = Average Relative Response Factor of target VOHAP calculated from three-point calibration.

The intemal standards used to quantify the results and the individual quantification ions used must be identified in the
lest report.

12.2 Alternative Quantification Calculations. Altemative quantification algorithms may be used in the
development of calibration files and sample analysis quantification. For example, regression analyses may be performed
to determine the “best fit line” for the three-point calibration responses for each analyte rather than relying on the
average relative response factor. In some cases, calculation procedures allowing a non-zero y-axis intercept may
improve the accuracy of measurement results. Such procedures may show improvement of the RSDs for the three-point
calibration. For each analyte, a consistent numerical procedure must be applied in developing the three-point calibration
and in performing all sample analysis for the test series.

13 METHOD PERFORMANCE

13.1 Instrument Performance, Gaseous internal standards must be co-injected with every sample. The intemal
standards are used to verify continuously the tune status and GC performance. Tables 1,3 and 4 specify criteria to
ensure meeting the overall method data quality objectives.
!4 POLLUTION PREVENTION

Take appropriate measures to prevent excess venting of calibration standards to the atmosphete.

15 REFERENCES
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3. Method 1624 - Volatile Organic Compounds by Isotope Dilution GCMS, U.S. EPA Office of Water Regulations
and Standards, Industrial Technology Division, Office of Water, June 1589.

4. Peeler. J.W., Kinner, L L., and DeLuca, $., “General Field Test Method Approval Process and Specific
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3. Kinner. L.L., and Peeler, ] W.. “Evaluation of HAPSITE and a Direct Interface GCMS Test Method for

Measurement of Volatile Organic Compounds in Stationary Source Emissions™ Prepared for Leybold Inficon inc., July
1997

16 TABLES, FIGURES AND FLLOWCHARTS

16.1 Table I. Table 1 outlines the method QA/QC criteria,
16.2 Table 2. Tabie 2 outlines the mass spectral relative abundance criteria for BFB.
16.3 Table 3. Table 3 outlines recommended tune criteria for a blended mixture of BPFB/TRIS

16.4 Table 4. Table 4 outlines recommended mass spectral refative abundance criteria for the
GC separated BPFB and TRIS.

16.5 Table 5. Table 5 contains the surrogate continuing system calibration compounds.
16.6 Figure 1. Figure | illustrates a generalized sampiing system diagram.
16.7 Figure 2. Figure 2 is a flowchart representing the GCMS operational method.
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Table 2. Relative Ion Abundance Criteria for Bromofluorobenzene

Mass Fragment ION ABUNDANCE CRITERIA
50 15-40%
75 30-60%

95 Base Peak

EX 5-9% of mass 95

173 <2% of mass 174

174 >50% of mass 95

175 5-9% of mass 174

176 >95% but <101% of mass 174
177 5-9% of mass 174

Table 3. Instrument Performance for Blended TRIS/BPFR Internal Standard Mixture in Tune

Mass Fragment Percent Relative Low Percent Relative High
Abundance Abundance

50 5 8

55 E) 8

69 33 36

93 39 415

117 100 100

[T67 50 65

248 30 99

263 20 50

282 10 30

Table 4. Instrument Performance for Separated Internal Standard Mixture

Internal Standard Mass Ion Abundance Criteria

Tris 50 5-20% of mass 69
69 Base Peak
75 40-60% of mass 69
213 50~90% of mass 69
263 75~95% of mass 69
282 30-70% of mass €9

BPFB 93 20-50% of mass 117
117 Base Peak
167 45-75% of mass 117
245 < 2% of mass 246
246 > 25% of mass L17
247 5-9% of mass 246
248 > 25% of mass 117
249 5-9% of mass 248

October 27, 1937
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Table 3

Surrogate System Continuing Calibration Compounds

/70

COMPOQUND CLASS MOLECULAR QUANT-ION RETENTION TIME
REPRESENTING WEIGHT
Methylene Chlorinated 84 34 2:41 mins
Chloride
Methyl Ethyl Polar 72 12 2:57 mins
Ketone (MEK)
Carbon Chlorinated 152 117 3:35 mins
Tetrachloride
Toluene Aromatic 92 91 5:08 mins
Chlorobenzene Chlorinated 112 112 7:22 mins
Aromatic
O-Xylene Aromatic 91 91 9:44 min
October 27, 1997
12
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Table 6 Surrogates and Corresponding Analytes

Compound Retention [Suggested Quantion Surrogate Suggested Surrogate
Time* Quantion

Chioromethane 1:09 50 |Methvlene Chlonide 49/84
vinyl chloride 1:11 62 |Methvlene Chlonde 49/84
Bromomethane 1:13 94 |Methvlene Chloride 49/84
Chloroethane 115 64 IMethvlene Chloride 49/84
Methvlene Chloride 125 49|Methvlene Chloride 49/84
!, 1-dichloroethene 1:25 61|Methviene Chloride 49/84
carbon disultide 1:31 76| Toluene 91/92
i- . 2-dichloroethene 1:34 96 {Methvlene Chloride 49/84
1,1 -dichloroethane 1:36 63 |Methviene Chloride 49/84
vinyl acetate 1:36 86 IMEK 72
Methvi Ethy] Ketone _ 1:40 72IMEK 72
¢-1.2-dichloroethene |:44 61 [Methvilene Chlonde 49/84
chloroform 1:48 83 fMethvlene Chlonde 49/84
L. 2-dichloroethane 1:58 62 |Methyiene Chlonide 49/84
1,1, I-trichlorpethane 2:01 97 |Methvlene Chloride 49/84
henzene 2:10 I81Toluene 91/92
carbon tetrachloride 2:12 117|Carbon Tetrachloride 117
1,2-dichloropropane 2:25 63§Carbon Tetrachloride 17
bromodichloromethane _2:29 129]Carbon Tetrachloride 117
trichloroethene _2:30 25 [Carbon Tetrachloride 7
¢-1.2-dichloropropene 2:54 75]Carbon Tetrachloride 117
MIBK 2:56 85|MEK 72
t-1,2-dichloropropene 3:12 75 ]Carbon Tetrachloride 117
1.1,2-trichloroethane 3:17 83 |Carbon Tetrachloride 117
Toluene 331 91 Toluene 91/92
2-hexanone 3:48 I8IMFK 72
dibromochloromethane_ 3:49 _129)Carbon Tetrachloride 117
Tetrachloroethylene 4:33 94 [Carbon Tetrachloride 117
chlorobenzene 5:27 77 |Chlorobenzene 112
ethylbenzene 6:07 91| Toluene 91/92
_bromotorm 6:28 173 |Carbon Tetrachloride 152
p-xvlene 6:30 31]o-xviene 91
m-xvlene 6:30 91 o-xvlene 9}
styrene 7:17 104 )o-xvlene 91
| !,2,2-tel.rachloroet.h4al_1e_ 7:30 83 |Carbon Tetrachloride 117/152
O-xviene 73] 9}]o-xvlene 9]

* Retention Time based on a 60 C isothermal separation on a SPB

{ micron {ilm thickness

1997
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APPENDIX A - DEFINITIONS

AMU = Atomic Mass Unit, molecular weight of positively charged fragmented ions detected by mass
spectrometer electron multiplier.

ARRF = Average Relative Response Factor (see Section 10.2, equation 2)

Blank Analysis = Injection of zero air or nitrogen into the GCMS to determine background levels of the target
analytes.

BFB = Bromofluorobenzene, A standard mass spectrometer tuning compound.

BPFB = Bromopentafluorobenzene, one of the recommended intemal standards.

CCC = Continuing calibration check. Performed before each testing day, before resuming sampling after
instrument shutdown or malfunction, and before continuation of sampling after 12 hours of continuous
instrument operation.

GC = Gas Chromatograph

GCMS = Analytica! technique using a mass spectrometer as a GC detector.

[nternal Standard (IS) = Compounds used as markers in the analysis of GCMS data. The purpose of the
internal standards is to correct for hardware related error such as, different injection volumes, operational
temperature fluctuations, and electron multiplier drift.

MS = Mass Spectrometer

ppbv = Parts per billion by volume

ppmv = Parts per million by volume

Quantion - Quantification ion, A specific ion in the analytes mass spectrum that is used for quantification.

RRF = Relative Response Factor (see Section 10.2, equation 1)

RT = Retention time, the time corresponding to the elution of a peak (scan number) from the chromatographic
colurnn measured from the injection point.

System Calibration = A means of injecting the calibration standard(s) through the entire sampling system. Ina
system calibration, the sample pump draws calibration gas only through the sampling system. See Figure 1.

System Zero = A means of injecting drv nitrogen or zero gas through the entire sampling system to determine
the system background levels of the target analytes.

Three-point calibration = The initial instrument calibration using 300 ppb, 1 and {0 ppm VOHAP mixture
standards.
TRIS = 1,3.5-triflucromethylbenzene, One of the recommended internal standards

October 27, 1997
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Primary Particulate Filter

Atmospheric vent
tractive Probe L /
Heated Extra Calibration \\ Sample o
Assembiy Conditioning TN %
A \\ Box A AN N A R
Analytical
Heated Sample Instumentation
Transport Line
Contains moisture
. O removal apparatus

. Flow Meters

Calibration Gas and
Dilution Manifold

———-_——_c———-———-———--———-——-———.———-—————————s—-——.————-——-———

Primary Particulate Filter

Total System Flow
2.\"—-* Qt=Q1+Q2

Heated Head Pump

Sample Flow = Q1

A = Heated Calibration Assembly

Total System Flow = Qt

Surrogate Calibration Gas Flow
Q2> Qt

Figure 1. Example Sample Interface System and Plumbing Schematic for Surrogate System Continuing Calibratior
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Warm-up

Establish Stable Operations

retune

v

I 3

N0l  Tune/Mass Alignment

- Yes Tune criteria met? Check Tune
[ Y »| y€s
v no
3-Point Calibration
- Do RT values replicate? Sampling/Analysis
<— - Do IS meet criteria? no * - Do RT values meet criteria?
no | - Sensitivity (S/N) sufficient — e e — .l - Do IS meet criteria?
for required measurement
range? A
* . 9%RSD criteria met for RRFs? / yes
/’
/
no
yes //
/
¥
no Continue Sampling
%—|— Surrogate System Continuing Calibration After 12 hours of continuous
| - Do RT values replicate? - operation, instrument shut-down,

- Do IS meet criteria? or malfunction

Ol _ (S/N) sufficient

- Do results meet 20% criteria and
indicate valid three-point calibration?

yes
b %

=

0& System Zero
Z is 50 ppb system
‘no zero criterion met?

yes

) 4

Figure 2. Method Operational Procedure
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277 Coit Street = lvington, NJ 07111 USA  Tel: (973} 372-2080 = (BO0} 929-2427 » Fax: (9774 3.7 - °

I SPECTRA GASES

SHIPPED FROM: 80 INDUSTRIAL DRIVE ALPHA, NJ. 08865 TEL: (908) 454-7455

SHIPPED TO: Emission Monitoring Inc. wSed To generate

416 Emery Wood Drive LF 3 method

Rateigh , NC 27615 3im ) metned

S 2 mneruoed] oy '
CERTIFICATE fuccesSive D ATTon
OF
ANALYSIS

SGIORDER # : 133913
ITEM# : 1 CYLINDER # : CC91245
CERTIFICATION DATE: 6/18/08 CYLINDER PRES: 2000 psig
P.O#: Verbal - Laura CYLINDER VALVE: CGA 350
BLEND TYPE: CERTIFIED

ANALYTICAL ACCURACY: +/-2%

REQUESTED GAS ANALYSIS
COMPONENT CONC

1,3-Butadiene 10.0 ppm 10.0 ppm
Hexane 10.0 ppm 10.1 ppm
Benzene 10.0 ppm 10.1 ppm
Toluene 10.0 ppm 10.0 ppm
Ethylbenzene 10.0 ppm 10.1 ppm
P-Xylene 10.0 ppm 10.1 ppm
M-Xylene 10.0 ppm 10.1 ppm
Styrene’ 10.0 ppm 10.0 ppm
O-Xylene 10.0 ppm 10.0 ppm
Nitrogen Bafance Balance

ANALYST: r _S—) T DATE: 6/18/98

Ted Neeme

/75
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PAGE

"?F-— Tpped 6141 EASTON ROAD PO BOX 310
From: PLUMSTEADVILLE PA 18949-0310 )
Phone: 215-766-8861 Fax: 215-766-2070

CERTIFICATE O F ANALYSTIS

_—-——--——————--n———-———...————————_ﬂ———————--—_————————-q-.————---.-

LEYBOLD INFICON INC PROJECT f: 01-65495-001

DR.LAURA KINNER PO#: P61339
C/0 EMMISSIONS MONITORING ITEM #: 0102AEO004204AL

————— ——— A —

301 EAST DURHAM RD. DATE: 3/08/95
CARY NC 27513
CYLINDER #: ALM057596 ANALYTICAL ACCURACY: +/-5%
BLEND TYPE : CERTIFIED MASTER GAS
REQUESTED GAS ANALYSIS
ACETONE 1. PPM .938 PPM
BENZENE 1. PPM 1.04 PPM
BROMODICHLORCMETHANE 1. PPM 1.01 PPM
CARBON DISULFIDE 1. PPM .924 PPM
CHLOROFORM 1. PPM 1.07 PPM
ETHYLENE 100. PPM 100. PPM
METHYL 1SOBUTYL KETONE 1. PPM 1.01 PPM
STYRENE 1. PPM 1.06 PPM
SULFUR HEXAFLUORIDE 1. PPM 1.00 PPM
TETRACHLOROETHYLENE 1. PPM 1.04 PPM
TOLUENE 1. PPM 1.05 PPM
TRIBROMOMETHANE 1. PPM .995 PPM
VINYL ACETATE 1. PPM .921 PPM
VINYL CHLORIDE 1. PPM 1.01 PPM
NITROGEN BALANCE BALANCE

Fonou_)‘\ng o aSeed O
derers+e Fuil SCiN
J

wie +uoel |

used oniy @ Stlo
e hau st Duct

ANALYTICAL MERHOD: GC-FID/GC-FPD
Y.

JAMES T. KRAUS

ANALYST:

FREMONT CA  SAN BERMARDING. CA  LONGMONT CO  1ROY. M1 CHICAGO. & SARNIA, ONTARIQ  HOUSTON. TX
DURHAM NG PLUMSTEADVILLE. PA  SQUTH PLANFIELD. M) WAKEFIELD. MA OREDA. THE NETHERLANDS  SHEFFON. GRFAT HUTIAN
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] Scott Specialty Gases, Inc.
Mpped 6141 EASTON ROAD PO BOX 310
From: PLUMSTEADVILLE PA  18949-0310
Phone: 215-766-8861 Fax: 215-766-2070

CERTIFICATE O F ANALYSIS

- A e S S A T A YSA M D M G GO e M " o bt b Al S P VP S e St s G e Sl SN S S S S S A S S S e e S e S S ——

LEYBOLD INFICON INC PROJECT #: 01-60491-002
PO#: P56873
C/0 ENTROPY ENVRNMNTLSTS ITEM #: 0102AF004104AL
8724 GLENWOOD AVENUE DATE: 9/28/94
RALEIGH NC 27612
CYLINDER #: ALM034607 ANALYTICAL ACCURACY: +/- 2% 69
e
BLEND TYPE : CERTIFIED MASTER GAS
REQUESTED GAS ANALYSIS
COMPONENT
—-ACETONE 10. PPM 10.1 PPM
=BENZENE 10. PPM 9.97 PPM
BROMODICHLOCROMETHANE == 10. PPM 9.97 PPM
~CARBON DISULFIDE 10. PPM 9.27 PPM
CHLOROFORM-—=m= 10. PPM 9.98 PPM
~ETHYLENE 100. PPM 100. PPM
~METHYL. ISOBUTYL KETONE 10. PPM 10.1 PPM
—STYRENE 10. PPM 9.99 PPM
SULFUR HEXAFLUORIDE™ 1. PPM 1.01 PPM
~TETRACHLOROETHYLENE 10. PPM 10.2 PPM
- TOLUENE 10. PPM 92.99 PPM
~TRIBROMOMETHANE-— 5. PPM 5.38 PPM
~VINYL ACETATE 10. PPM 10. PPM
~VINYL CHLORIDE 10. PPM 10. PPM
NITROGEN BALANCE BALANCE

ANALYTICAL METHOD: GC - FID

ANALYST: Q 2D Yl
- JAMES T. KRAUS
/FF

FREMONT CA  SANBERNARDINO CA  LONGMONT.CO  TROY, M CHICAGO, K SARMA, ONTARIO AVONLAKE, OM  HOUSTON. TX
OATON ROUGE. LA MARIETTA. GA  LDUMHAM NC  PLUMSTEAUVALLE. PA SOUTH PLAINFIELD, NJ  WAKEFICLD. MA  HIM.DA. THE NI I1H IMANDS
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Scott Specialty Gases, Inc.

shipped 6141 EASTON ROAD PO BOX 310
From: PLUMSTEADVILLE PA 18949-0310
Phone: 215~-766-8861 Fax: 215-766-2070

CERTIFICATE OF ANALYSIS

_,_,___..__.___.__,..__...__.___.______,__._

LEYBOLD INFICON INC PROJECT #: 01-60729-008
PO#: 156873

ITEM #: 0102BF004504AL
DATE: 9/26/94

.—_—-u—_.——-———————.———.——————.———»_—-n———..——-.—————

Cc/0 ENTROPY ENVRNMNTLSTS
8724 GLENWOOD AVENUE

RALEIGH NC 27612
CYLINDER #: ALMOSOiii ANALYTICAL ACCURACY: +/- 5%
BLEND TYPE : CERTIFIED MASTER GAS
REQUESTED GAS ANALYSIS
COMPONENT _C_QN_C_HQLES—_LMQLESJ_
BROMOMETHANE 1. PPM .918 PPM
CARBON TETRACHLORIDE 1. PPM .901 PPM
CHLOROBENZENE 1. PPM .999 PPM
¢IS 1,3-DICHLOROPROPENE 1.2 PPM 1.31 PPM
1,2-DICHLOROETHANE 1. PPM 1.91 PPM
1,1-DICHLOROETHENE 1. PPM .975 PPM
ETHYLENE 100. PFM 93.9 PPM
ETHYLENE 1,2 DICHLORO ( TRANS) 1. PPM .936 PPM
METHYL ETHYL KETONE i. PPM 1.04 PPM
METHYL N-BUTYL KETONE 1. PPM 1.05 PPM
SULFUR HEXAFLUGRIDE 1. PPM .978 PPM
TRANS 1,3-DICHLOROPROPENE .8 PPM .936 PPM
TRICHLOROETHYLENE 1. PPM .954 PPM
M-XYLENE 1. PPM 1.06 PPM
O-XYLENE 1. PPM 1.09 PPM
NITROGEN BALANCE BALANCE

ANALYTICAL(uj‘HOD: GC - FID
ANALYST: _= 7 )9

JXMES T. KRAUS
/78

EAEMONT CA  SAN BERNARDINO.CA  LONGMONT CO TAQY. M CHICAGO, L SARNIA, ONTARIO AVON LAKE. OH  HOUSTOM. TX
BATON ROUGE. LA MARIETTA. GA  DURHAM. NC PLUMSTEADVILLE. PA  SOUTH PLAINFIELD. NJ WANEFIELD, MA  ONIEDA. 11IE NETHEMNLANDS
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Scott Specialty Gases, Inc.
ped 6141 EASTON ROAD o ""po BOX 310
From: PLUMSTEADVILLE PA 18949-0310

Phone: 215-766-8861 Fax: 215-766-2070

CERTIFICATE OF ANALYSIS

PROJECT #: 01-60729-007
PO#: P56873
ITEM #: 0l102BF004404AL

—_—————-———-.———-———.————————n——————u--—————.-.————-u—-

LEYBOLD INFICON INC
C/0 ENTROPY ENVRNMNTLSTS

8724 GLENWOOD AVENUE DATE: 9/27/94
RALEIGH NC 27612
CYLINDER #: AL@350128 ANALYTICAL ACCURACY: +/- 2%
BLEND TYPE : CERTIFIED MASTER GAS
REQUESTED GAS ANALYSIS
COMPONENT _CONC MOLES
BROMOMETHANE 10. PPM 9,04 PPM
CARBON TETRACHLORIDE — 10. PPM 9.20 PPM
CHLOROBENZENE i0. PPM 9.86 PPM
IS 1,3~-DICHLOROPROPENE 12. PPM 12.1 PPM
1,2-DICHLOROETHANE - 10. PPM 18.4 PPM
. 1, 1-DICHLOROETHENE 10. PPM 10.0 PPM
~ ETHYLENE 100. PPM 98.3 PPM
~ETHYLENE 1,2 DICHLORO (TRANS) 10. PPM 9.62 PPM
/METHYL ETHYL KETONE 10. PPM 9.57 PPM
_ METHYL N-BUTYL KETONE 5. PEM 5.11 PPM
SULFUR HEXAFLUORIDE 1. PPM .983 PPM
_JI'RANS 1,3-DICHLOROPROPENE 8. PPM 8.36 PPM
+/TRICHLOROETHYLENE 10. PPM 9,56 PPM
M=-XYLENE 10. PPM 9,18 PPM
~O~XYLENE 10. PPM 9,18 PPM
NITROGEN BALANCE BALANCE
ANALYTICAL oD: GC - FID
ANALYST: _>- = ).

JAMES T. KRAUS
/77

FREMONT CA  SAN BERNARDING CA  LONGMONT CO  TNOY. M CIICAGO. L. SARMIA. ONTANIC  AVON LAKE, OH  HOUSTON. TX
narmei e LA LIATHETTA NA TMRHIAK N PLIIMSTEADVILLE. PA  SOUTH PLAINFIELD, NJ  WAKEFIELD. A UNEDA, THE NETHENLANUY
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Scott Specialty Gases, Inc.

LSthped 6141 EASTON ROAD PO BOX 310
From: PLUMSTEADVILLE PA 18949-0310
Phone: 215-766-8861 Fax: 215-766-2070

CERTIFICATE OF ANALYSIS

__.-———————--——-——-.———————-——_-——...-.——-—...-——_.p———u-—————-—-—c-—————_-——_—————

LEYBOLD INFICON INC PROJECT #: 01-60491-015
PO#: P56873

C/0 ENTROPY ENVRNMNTLSTS ITEM #: 0102CE000504AL

8724 GLENWOOD AVENUE DATE: 9/27/94

RALEIGH NC 27612

CYLINDER #: ALMO?EQGQ ANALYTICAL ACCURACY: +/- 5%
[ 3
BLEND TYPE : CERTIFIED MASTER GAS
REQUESTED GAS ANALYSIS

COMPONENT
CHLOROMETHANE 1. PPM 1.00 PPM
CIS 1,2-DICHLOROETHYLENE 1. PPM 1.01 PPM
DIBROMOCHLOROMETHANE 1. PPM .982 PPM
1, 1-DICHLOROETHANE 1. PPM 1.02 PPM

1, 2-DICHLOROPROPANE 1. PPM 1.01 PPM
ETHYLBENZENE 1. PPM .992 PPM
ETHYL CHLORIDE 1. PPM .986 PPM
ETHYLENE 100. PPM 100. PPM
METHYLENE CHLORIDE 1. PPM 1.01 PPM
SULFUR HEXAFLUORIDE . PPM 1.00 PPM
1,1,2,2=-TETRACHLOROETHANE 1. PPM i.03 PPM
1,1,1-TRICHLOROETHANE 1. PPM 1.03 PPM
1,1,2-TRICHLOROETHANE 1. PPM 1.00 PPM
P-XYLENE 1. PPM .983 PPM

BALANCE BALANCE

NITROGEN

ANALYTICAL METHOD: MIC
ANALYST: _ (ore ik

T. H. RICHARDS
/BC

FREMONT CA SAN BERNARDING CA LONGMONT.CO  TROY. M1 CHICAGO. L SARNIA, ONTARN) AVON LAKE. OH  HOUSTON. TX
BATON ROUGE. LA MARIETTA GA DURHAM, NC PLUMSTEADVALE PA  SOUTH PLAINFIELD. NJ  WARCFIELD, MA  DREDA THE NHE THEMLANDS
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Scott Specialty Gases, Inc.

ipped 6141 EASTON ROAD PO BOX 310
PLUMSTEADVILLE PA  18949-0310
Phone: 215-766-8861 Fax: 215-766~2070

CERTIFICATE OF ANALYSIS

——..————_--.—————.—-—————_——w—————————___—_-.-——--q-———————————————_-——-_-———m

LEYBOLD INFICON INC PROJECT §: 01-60491-012
PO#: P56873

C/0 ENTROPY ENVRNMNTLSTS ITEM #: 0102CEQOCQ404AL

8724 GLENWOOD AVENUE DATE: 9/30/94
RALEIGH NC 27612

CYLINDER {#: ALHOSS}ZJ ANALYTICAL ACCURACY: +/- 2%
BLEND TYPE : CERTIFIED MASTER GAS
REQUESTED GAS ANALYSIS

COMPONENT —CONC MOLES
CHLOROMETHANE 10. PPM 9.99 PPM
CIS 1,2-DICHLOROETHYLENE 10. PPM 10.0 PPM
DIBROMOCHLOROMETHANE 10. PPM 9.97 PPM
1,1-DICHLOROETHANE 10. PPM 2.96 PPM
1, 2-DICHLOROPROPANE 10. PPM 9.98 PPM
ETHYLBENZENE 10. PPM 10.0 PPM
ETHYL CHLORIDE 10. PPM 9.98 PFM
ETHYLENE 100. PPM 101. PPM
METHYLENE CHLORIDE 10. PPM 9.99 PPM
SULFUR HEXAFLUORIDE 1. PPM 1. PPM
1,1,2,2-TETRACHLOROETHANE 5. PPM 5.09 PPM
1,1,1-TRICHLOROETHANE 10. PPM 9.98 PPM
1,1,2-TRICHLOROETHANE 10. PPM 9.99 PPM
P~XYLENE lo0. PPM 10. PPM
NITROGEN BALANCE BALANCE

= Db
JAMES T. KRAUS

ANALYTICA?:#ngOD: GC - FID
ANALYST:

181

;::ougm CA :‘M:EI\NARI:”NO. CA LONGMONT COQ  TROY. M CHICAGO. L. SARNIA ONTARIO  AVONLAKE. OH  HOUSTON. TX
POUGE. ARIETTA. GA  DURMAM. NC  PLUMSTEADVILLE, PA  SOUTH PLAINFIELD. M) WANEFIELD. MA  UINEDA. THE NE THEIWANOS
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Scott Specialty Gases

-nped 6141 EASTON ROAD po BOX 310

From: PLUMSTEADVILLE PA 18949-0310
Phone: 215-766-8861 Fax: 215-766-207C

CERTIFICATE OF ANALYSIS

--——--——_—.-———————..-...—_—-.——-————.————-—__....-...-——-——_——————————-——_.-q-u-—_——.——-n——.__.—

SCOTT SPECIALTY GASES PROJECT #: 01-69630-001
PO#: 6/26/95
C/0 EMISSION MONITORING ITEM #: 0102B3012914AL
301 EAST DURHAM ROAD DATE: 7/12/95
CARY NC 27513
CYLINDER #: ALMO35013 ANALYTICAL ACCURACY: +/-1%
BLEND TYPE : CERTIFIED MASTER GAS
REQUESTED GAS ANALYSIS
COMPONENT —_CONC_VOLUME —(VOLUME])
BROMOPENTAFLUOROBENZENE 50. PPM 51.5 PPM
135TRIS(TRIFLUOROMETHYL)BENZEN 100. PPM 102.5 PPM
NITROGEN BALANCE BALANCE

/7 7-':- .n‘ /‘ P .—1
ANALYST:\\\fTLLJFS;itLaJ%&fGN. APPROVED BY: A u»y‘-

"KEN WONG PAUL PAINTER
(872

FREMONT. CA  SAN BEANARDING, CA LONGMONT.CO  TROY,MI  CHICAGO.RL SARNIA, ONTARIQ  HOUSTON. TX
QUMM NC  TLUMSTEADVILE, PA  SOUTH PLAINFIELD. NJ  WAKEFIELD, MA ANEDA. THE NETHEALANOS  SHEFTOND. GIFAT ANILIAK



APPENDIX B

THREE-POINT CALIBRATION RAW DATA
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FULL SCAN Calibration Response Table 7L%}/u/
Title: ‘ Md’

FULL SCAN DATA : C:\PR?E;%;}\HAPSRUN\DATA\AAA\LFSCALS\ICCRBOOC
/ a
?

Acquired 07/09 14:59:36
£K Mot

Peak Search Method : C:\PROGRA~1\HAPSRUN\METHOD\AAA.LSM (1 CF
PQUAN Library :  C:\PROGRA~1\HAPSRUN\METHOD\AAA (Y
Last Calibration 07/10/98 at 09:04:28 |

MJ-
Acquisition Method : C:\PROGRA~1\HAPSRUN\METHOD\LLKLES.FSM m Thetiad
Tune/Cal File : c{
Datafile title:
ICCR - New Gas LFS Mm
10 ppm diluted to 0.3 ppm SO - 13 Avia—
Can E

L3 Bud

W= RT +- ( 0:45.00 / 2 + RT * 0.010 )
Min Fit=0.650; Min Pur=0.650; Min Area=5000 ld‘75
Width= 5-100 scans; Res= 6 scans; NLM=2.0 13T'65X$ S

Linear calibration curve
Internal Standards:

I.S. #1 -- TRIS
Concentration = 9.940 ppm; 6 calib points

pt. File Man. Area Resp. Factor
1 ICCRI1O0A 2932843 295054.61191
2 ICCR10B 2980580 299857.12675
3 ICCROOIA 2687084 270330.36777
4 TICCROO1B 2851831 286904.51175
5 ICCR300A 2577534 259309.24160
6 ICCR300C 2657386 267342.64157

Average RF = 2.79800e+05

I.5. #2 -- BPFB
Concentration = 4.850 ppm; 6 calib points

pt. File Man. Area Resp. Factor
1 ICCR10A 7776438 1603389.30988
2 ICCR10B 8196344 1689967.86828
3 ICCROQ1A 7124059 1468878.17321
4 TICCROO1B 7288881 1502862.09141
5 ICCR300A 6679921 1377303.32605
6 ICCR300C 6691100 1379608.27455
Average RF = 1.50367e+06
Analytes:
Analyte #1 -- 1,3-butadiene
5 calib points
pt. File M | Conc. Cratio | Area Aratio | Resp. Factor
1 ICCR10A f 10.00 1.006e+00 | 833824 3.184e-01 | 3.164%2e-01
2 ICCR10B I 10.00 1.006e+00 | 1041395 3.494e-01 | 3.47297e-01
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3 ICCROOQ1A l 1.00
4 TICCROO01B f 1.00
5 ICCR300C I 0.30
Analyte #2 -- Hexane
6 calib points
pt. File M | Conc.,
1 ICCR10a | 10.10
2 ICCR10B I 10.10
3 ICCROOQ1A | 1.01
4 TICCROQ1B I 1.01
5 ICCR300a l 0.30
6 ICCR300C ! 0.30
Analyte #3 -- Benzene
6 calib points
pt. File M | Conc.
1 TCCR10A | 10.10
2 TICCR10B ! 10.10
3 ICCROO1A ! 1.01
4 TICCRQO1B | 1.01
5 1ICCR300A f 0.30
6 TICCR300C ! 0.3n0
Analyte #4 -- Toluene
6 calib points
pt. File M Conc.
1 ICCR10A | 10.00
2 ICCR10B | 10.00
3 TCCROO1A | 1.00
4 TCCROO1B | 1.00
5 ICCR300A I 0.30
6 ICCR300C | 0.30

Analyte #5 -- Ethyl Benzene
6 calib points

pt.

Y N W N =

File
ICCR10A
TCCR10R
ICCR{OQ1A
ICCROOQ1RB
TCCR3I0OOA
ICCR300C

M

[ Conc,
| 10.10
f 10.10
! 1.01
| 1.01
l .30
I 0.30

Analyte #6 -- m/p-Xylene
6 calib points

pt.

File

/8S”

M

! Conc.

1.006e-01
1.006e-01
3.018e-02

Cratio
1.016e+00
1.016e+00
1.016e-01
1.016e-01
3.048e-02
3.048e-02

Cratio
1.016e+00
1.016e+00
1.0l6e-01
1.016e-01
3.048e-02
3.04Re-02

Cratio
1.006e+00
1.006e+00
1.006e-01
1.006e-01
3.018e-02
3.018e-02

Cratio
2.082e+00
2.082%e+00
2.082e-01
2.082e-01
6.247e-02
6.247e-02

Cratio

70864
90859
24371

Area
4530171
4970379

391153
435586
106016
100366

Area
45438832
47933000

4294511
4451729
1190114
1157577

Areg
50571376
534167490

4199091
4247383
1036666
1019161

Aresa
79391136
R1925921

5884071
6047727
1419815
1288873

Area

2.637e-02 |

3.186e-02 |

9.171e-03 |
Average RF
Deviation

Aratio |
1.545e+00 |
1.668e+00 |
1.456e-01 |
1.527e-01 |
4.113e-02 |
3.777e-02 |

Average RF

Deviation

Aratio |
1.549%e+01 |
1.608e+Q1 |
1.598e+00 |
1.561le+00 |
4.617e-01 |
4.356e-01 |
Average RF

Deviation

Aratio |
1.724e+01 |
1.792e+01 |
1.563e+00 |
1.489%e+00 |
4.022e-01 |
3.838e-01 |

Average RF

Deviation

Aratio |
1.021e+01 |
9.995e+00 |
8.25%e-01 |
8§.297e-01 |
2.125e-01 |
1.926e-01

Average RF

Deviation

Aratio |

2.62139e-01
3.16687e-01
3.03867e-01
3.09296e-0
7.45103%

noH

Resp. Factor
1.52017e+00
1.64117e+00
1.43262e+00
1.50319e+00
1.34931e+00
1.23901e+00

[ )

©.39510%

Resp. Factor
1.52477e+01
1.58270e+01
1.57289%e+01
1.53628e+01
1.51470e+01
1.42902e+01

1.52673e+01

= 3.14150%

Resp. Factor
1.71397e+01
1.78141e+01
1.55332e+01
1.48042e+01
1.33260e+01
1.27073e+01

1.52207e+01

3.30817%

Resp. Factor
4.90243e+00
4.7997Rc+00
3.96616e+00
3.98430e+00
3.40220e+00
3.08327e+00

4.02302e+00

= 2.05843%

Resp. Factor

1.44758e+00



Lo NEE L I PRI O

Analyte #7 -- Styrene

6 ca
pt.

Y U W N =

Analyte #8 -- O-Xylene

6 ca
pt.

[«2 TR S ) I~ N0 UH IR OO B o)

ICCR10A
ICCR10B
ICCROO1A
ICCROO1B
ICCR300A
ICCR300C

lib points
File
ICCR10A
ICCR10B
ICCROO1A
ICCROO1B
ICCR300A
ICCR300C

lib points
File
ICCR10A
ICCR10B
ICCROO1A
ICCR0OQ1B
ICCR300Aa
ICCR300C

/86

M

M

l
I
|
|
l
J
|

l
I
l
!
I
I
!

20.20
20.20
2.02
2.02
0.61
0.61

Conc.
10.00
10.00

1.00
1.00
0.30
0.30

Conc.
10.00
10.00
1.00
1.00
0.30
.30

4.165e+00
4.165e+00
4.165e-01
4.165e-01
1.249e-01
1,24%e-01

Cratio
2.062e+00
2.062e+00
2.062e-01
2.062e-01
6.186e-02
6.186e~-02

Cratio
2.062e+00
2.062e+00
2.062e-01
2.062e-01
6.186e~-02
6.186e-02

136964640
141405296
10346079
10648626
2194581
1982834

Area
42591352
46812688

2877482
2972343
604688
624207

Area
67677544
68584080

4886995
4965403
1074403
1071390

1.761e+01 |
1.725e+01 |
1.452e+00 |
1.461le+00 |
3.285e-01 |
2.963e-01 |
Average RF
DPeviation

Aratio |
5.477e+00 |
5.711e+00 |
4.039e-01 |
4.078e-01 |
9.052e-02 |
9.32%e-02 |

Average RF

Deviation

Aratio |
8.703e+00 |
8.368e+00 |
6.860e-01 |
6.812e-01 |
1.608e-01 |
1.60le-01 |

Average RF
Deviation

.22881e+00
.14225e+00
.48689%e+00
.50770e+00
.62936e+00
.37169e+00

o BN W W ods s

1.83123%

Resp. Factor
2.65633e+00
2.77003e+00
1.95897e+00
1.97779%e+00
1.46346e+00
1.50817e+00

It

3.88139%

Resp. Factor
4.22081e+00
4.05831e+00
3.32703e+00
3.30396e+00
2.60026e+00
2.58863e+00

i

3.44283%

3.39445e+0t

2.05579%¢e+00

3.34985e+00



FULL SCAN Quantitation Report

Title: 1/

FULL SCAN DATA : C:\PROGRA~1\HAPSRUN\DATA\AAA\LFSCALS\ICCR3OOB \
Acquired 07/09/95 at 14:42:27 d)’
This Quantitation 07/10/98%at 09:12:10 Op_ 11

¢
¢

Peak Search Method : C:\PROGRA~1\HAPSRUN\METHOD\AAA.LSM Pid cy/>
PQUAN Library : C:\PROGRA~1\HAPSRUN\METHOD\AAA f»f <

Last Calibration 07/10/98 at 09:04:28 # T
b.

Acquisition Method : C:\PROGRA~1\HAPSRUN\METHOD\LLKLFS.FSM ﬁé
Tune/Cal File :

Datafile title:

ICCR - New Gas

10 ppm diluted to 0.3 ppm

Can E

Total FS

W =RT +- ( 0:45.00 / 2 + RT * 0.010 )

Min Fit=0.650; Min Pur=0.650; Min Area=5000
Width= 5-100 scans; Res= 6 scans; NLM=2.0

REC NO. Target Pred. RT. Internal Standard Name

1 69 1:54.79 TRIS
2 117 5:45.43 BPFB
Rec# Target ret.tm. TS fit purity MS area ppm man. $RFC
1 69 1:54.14 0.996 0.714 2689308 8.94 -3.4
2 117 5:41.04 0.999 0.844 6410456 4.85 -12.9
REC NO. Target Pred. RT. Analyte Name
1 53 1:11.79 1, 3-butadiene
2 57 1:46,45 Hexane
3 78 2:09.07 Benzene
4 91 3:28.22 Toluene
5 91 5:59.71 Ethyl Benzene
6 91 6:21.57 m/p-Xylene
7 104 7:06.06 Styrene
8 91 7:18.85 O-Xylene
Rec# Target ret.tm. TS fit purity MS area pPpm man. éﬁé}ﬂ
* 1 53 Not Found Bol 5
2 57 1:46.89 0.968 0.946 110989 0.33 ‘
3 78 2:08.58 0.997 0.9§3 1336144 0.33 D
4 91 3:25.92 0.998 0.992 1060263 0.33 . 3
5 91 5:54.77 0.996 0.979 1540299 .38 ,
6 91 6:15.69 0.991 0.979 2366199 0.72 , &
7 104 6:59.03 3.995 0.933 591206 0.38 . 3
8 91 7:13.53 0.987 0.974 1046399 0.35 , 3~

/87



FULL SCAN Quantitation Report

. i »
Title:
FULL SCAN DATA - C:\PROGRA~l\HAPSRUN\DATA\AAA\LFSCALS\ICCR3OOC -/b ‘d//”

Acquired 07/09/9%4t 14:59: 3¢ It
This Quantitation 07/10/98 at 09:11:35 5uf& F9
Peak Search Method - C:\PROGRA~1\HAPSRUN\METHOD\AAA.LSM b/
PQUAN Library : C:\PROGRA~1\HAPSRUN\METHOD\AAA
Last Calibration 07/10/98 at 09:04:28
Acquisition Method C:\PROGRA~1\HAPSRUN\METHOD\LLKLFS.FSM
Tune/Cal File :
Datafile title:
ICCR - New Gas
10 ppm diluted to 0.3 ppm
Can E
W =RT +- ( 0:45.00 / 2 + RT * 0.010 )
Min Fit=0.650; Min Pur=0.650; Min Area=5000
Width= 5-100 scans; Res= 6 scans; NLM=2.0
REC NO. Target Pred. RT. Internal Standard Name
1 69 1:54.79 TRIS
2 117 5:45.43 BPFB
Rec# Target ret.tm. TS Ffit purity MS area pPpm  man.
1 69 1:55.57 0.995 (.986 2657386 9.94
2 117 5:46.97 1.000 0.997 6691100 4.85
REC NO. Target Pred. RT. Analyte Name
1 53 1:11.79 l1,3-butadiene
2 57 1:46.45 Hexane
3 78 2:09,07 Benzene
4 91 3:28.22 Toluene
5 91 5:59.71 Ethyl Benzene
6 91 6:21.57 m/p-Xylene
7 104 7:06.06 Styrene
8 91 7:18.85 O-Xylene
Rec# Target ret.tm. TS fit purity MsS area ppm man.,
1 53 1:11.08 0.887 0.722 24371 0.39
2 57 1:46.50 0.968 0.963 100366 0.31
3 78 2:09.13 0.999 0.999 1157577 0.29
4 91 3:28.28 0.999 0.998 1019161 0.33
5 91 6:02.02 0.998 0.99¢ 1288873 0.34
6 91 6:23.16 1.000 0.993 1982834 0.64
7 104 7:08.37 0.985 0.963 624207 0.38
8 91 7:21.16 0.983 0.979 1071390 0.35

/88

3RFC
-4.6
-8.6

EKP

- - -

~ - -

WV AW W



EWULi 5CAN Quantitation Report L1’7V
.

A
Title: (e
FULL SCAN DATA . C:\PROGRA~1\HAPSRUN\DATA\AAA\LFSCALS\ICCROOlB
Acguired 07/09/ at 15:20:5¢

This Quantitation 07/10/98" at 09:10:11

Peak Search Method - C:\PROGRA~1\HAPSRUN\METHOD\AAA.LSM
PQUAN Library : C:\PROGRA~1\HAPSRUN\METHOD\AAA
Last Calibration 07/10/98 at 09:04:28

Acquisition Method : C:\PROGRA~1\HAPSRUN\METHOD\LLKLFS.FSM
Tune/Cal File :
Datafile title;

ICCR -~ New Gas

10 ppm diluted to 1 ppm

Can E

W = RT +- ¢ 0:45.00 / 2 + RT * 0.010 )
Min Fit=0.650; Min Pur=0.650; Mip Area=5000
Width= 5-100 Scans; Res= ¢ 5Cans; NILM=2.,((Q

REC NQO. Target Pred. RT. Internal Standard Name
1 69 1:54.79 TRIS
2 117 5:45.43 BPFB
Rec# Target ret.tm. TS fit purity MS area ppm  man.
1 69 1:54.80 0.997 0.989 2851831 9.94
2 117 5:46.20 0.899 0.995 7288881 4.85
REC NO. Target Pred. RT. Analyte Name
1 53 1:11.79 1,3-butadiene
2 57 1:46.45 Hexane
3 78 2:09.07 Benzene
4 91 3:28.22 Toluene
5 91 5:59.71 Ethyl Benzene
6 91 6:21.57 m/p-Xylene
7 104 7:06.06 Styrene
8 a1 7:18.85 O-Xylene
Rec# Target ret.tm. TS fit purity Ms area ppm man,
1 53 1:11.85 0.960 0.944 90859 1.06
2 57 l:46.51 0.997 0.994 435586 1.03
3 78 2:09.14 0.998 0.99g 4451729 1.01
4 91 3:28.29 1.000 0.9499 4247383 0.95
5 91 6:00.54 0.999 0,994 6047727 0.97
6 91 6:21.63 0.937 0,995 10648626 1.97
7 104 7:06.83 0.999 0,952 2972343 0.93
8 91 7:19.69 0.985 0.984 4965403 0.95

/8%

RRFC

2

.5

~0.1

N
<

——

-

— _—m— =~
—_— - .
. .

-

00-000000



vULL SCAN Quantitation Report

Title:

FULL SCAN DATA : C:\PROGRAzl\HAPSRUN\DATA\AAA\LFSCALS\ICCRIOB (P
Acquired 07/09/95¢at 15:42:26 ﬂLL
This Quantitation 07/10/98 at 09:10:55 OM}

C: \PROGRA~1\HAPSRUN\METHOD\AAA . LSM
C: \PROGRA~1\HAPSRUN\METHOD\AAA
07/10/98 at 09:04:28

Peak Search Method :
PQUAN Library

Last Calibration
Acquisition Method : C:\PROGRA~I1\HAPSRUN\METHOD\LLKLFS . F'SM
Tune/Cal File

Patafile title:

ICCR - New Gas

10 ppm straight shot

Can E

W =RT +- ( 0:45.00 / 2 + RT * 0.010 )
Min Fit=0.650; Min Pur=0.650; Min Area=5000
Width= 5-100 scans; Res= 6 scans; NLM=2.0

REC NO. Target Pred. RT. Internal Standard Name
1 69 1:54.79 TRIS
2 117 5:45.43 BPFB
Rec# Target ret.tm. TS fit purity MS area ppm  man.
1 69 1:54.79 0.998 0.990 2980580 9.94
2 117 5:45.43 1.000 0.998 8196344 4.85
REC NO. Target Pred. RT. Analyte Name

1 53 1:11.79 1,3-butadiene

2 57 1:46.45 Hexane

3 78 2:09.07 Benzene

4 91 3:28.22 Toluene

5 91 5:59.71 Ethyl Benzene

6 91 6:21.57 m/p-Xylene

7 104 7:06.06 Styrene

8 91 7:18.85 O-Xylene

Rec# Target ret.tm. TS fit purity MS area ppm man

1 53 1:12.56 0.994 0.993 1041395 10.44
2 57 1:46.45 1.000 0.999 4970370 10.47
3 78 2:09.07 1.000 1.000 47933000 10.28
4 91 3:28.22 1.000 1.000 53416740 10.19
5 91 6:00.48 1.000 0.998 81925928 10.00
6 91 6:21.57 1.000 0.998 141405296 20.00
7 104 7:06.06 1.000 0.998 46812688 10.20
8 91 7:18.85 0.986 0.985 68584080 9.81

j20

$REC
6.9
11.7



MID SCAN Calibration Response Table

Title:

MID SCAN DATA :

Acquired

C:\PROGRA~1\HAPSRUN\DATA\AAA\SIMO02B
07/13/98 at 10:58:38

Peak Search Method
PQUAN Library
Last Calibration

Acquisition Method :

Tune/Cal File
Datafile title:

iccr gas DF =

0.002

C: \PROGRA~1\HAPSRUN\METHOD\ S IMAAA . LGM
C: \PROGRA~1\HAPSRUN\METHOD\ SIMAAA
07/14/98 at 14:57:18

C:\PROGRA~1\HAPSRUN\METHOD\AAA . MIM

EPTTARR -

iccr gas diluted to 21 ppb Suwan. aftene
can E 3 S’C-+ g-
W=RT += ( 0:15.00 / 2 + RT * (.010 )
Min Fit=0.500; Min Pur=0.000; Min Area=2000 (, 3 Bt
Width= 10-200 scans; Res= 6 scans; NIM=2.0 hke /
BE ¥ S
Linear calibration curve
Internal Standards: C?A?m)f;
I.S. #1 -- TRIS
Concentration = 9.940 ppm; 6 calib points
pt. File Man. Area Resp. Factor
1 SIMO1A 7502923 754821.18681
2 SIMO1B 8096245 814511.52565
3 SIM005A 8229477 B827915.14666
4 SIMOOSB 7931064 797893.71971
5 SIM002A * 5711226 574569.98925
6 SIM002B 8127841 817690.19752
Average RF = 7.64567e+05
I.S5. #2 -- BPFB
Concentration = 4.850 ppm; 6 calib points
pt. File Man. Area Resp. Factor
1 SIMO01A 22737388 4688121.32930
2 SIMO1B 23432816 4831508.54861
3 SIMOQOSA 23605052 4867021.12663
4 SIMOO5SB 21918912 4519363.38784
5 SIMO002A 23517340 4848936.17782
6 SIM002B 23633006 4872784.83808
Average RF = 4,77129e+06
Analytes:
Analyte #1 -- 1,3-butadiene
4 calib pecints
pt. File M| Conc., Cratio | Area Aratic | Resp. Factor
1 SIMOlA | 0.10 1.006e-02 | 23668 3.155e-03 | 3.13558e-01
2 SIMO1B [ 0.10 1.006e-02 | 26138 3.228e-03 | 3.20904e-01

/71



3 SIMOOSA ! 0.05
4 SIMOO5SB | 0.05
Analyte #2 —-- Hexane
5 calib points
pt. File M | Conc.
1 SIMO1A I 0.10
2 SIMO1B | 0.10
3 SIMOOSA I 0.05
4 SIMOOSB * | 0.05
5 SIM002B * | 0.02
Analyte #3 -- Benzene
6 calib points
pt. File M | Conc.
1 SIMO1A | 0.10
2 SIMO1B i 0.10
3 SIMOOSA | 0.05
4 SIMOQSE | 0.05
5 SIMOOZA [ 0.02
6 SIM0O2B | 0.02
Analyte #4 -- Toluene
0 calib points
Analyte #5 -- Ethyl Benzene
6 calib points
pt. File M | Conc.
1 SIMOIA * | 0.10
2 SIMO1B I 0.10
3 SIMOO0SA | 0.05
4 SIMO05B f 0.05
5 SIMOC2A | 0.02
6 SIMO0O2B * | 0.02

Analyte #6 -- m/p-Xylene
6 calib points

pt. File M | Conc.
1 SIMOIA | 0.20
2 SIMO1B I 0.20
3 SIMOOSA | 0.10
4 SIMOO05B | 0.10
5 SIMOOZA I 0.04
6 SIMOOZB i 0.04
Analyte #7 -- Styrene

6 calib points

/72

5.030e-03
5.030e-03

Cratio
1.016e=-02
1.016e-02
5.080e-03
5.080e-03
2.032e=03

Cratio
1.016e-02
1.016e-02
5.080e-03
5.080e-03
2.032e-03
2.032e-03

Cratio
2.082e=-02
2.082e-02
1.041e-02
1.041e-02
4,.165e-03
4.165e-03

Cratio
4.,165e~-02
4.165e-02
2.082e-02
2.082e-02
8.330e-03
8.330e-03

12954
11993

Area
72602
93759
37273
36813
15619

Area
1072065
1075874

503815
453725
185948
192551

Area
436796
1878925
613597
628430
241033
215464

Area
2809694
2680206

900517
831158
270068
285057

1.574e-03 |

1.512e-03 |
Average RF
Deviation

Aratio |
.676e-03 |
.158e=02 |
.52%e-03 |
.642e-03 |
.922e~03 |
Average RF
Deviation

RN NS e

Aratio |
.42%e-01 |
.329%e-01 |
.122e-02 |
.721e-02 |
.2568-02 |
2.36%e-02 |
Average RF

Peviation

Wwu g

I
1.921e-02 |
8.018e-02 |
2.59%e-02 |
2.867e-02 |
1.025e-02 |
9.117e-03 |

R

Average RF

3.12931e-01
3.00617e-01

3.12002e-01

= 1.59087%

Resp. Factor
9.52320e-01
1.13971e+00
8.91491e~01
9.13618e~-01
9.45612e-01

10.13368%

Resp. Factor
1.40623e+01
1.30780e+01
1.20502e+01
1.12605e+01
1.60213e+01
1.16575e+01

o

8.51472%

wt!
MVW%Z{;;{{/%‘

////g;atio

Resp. Factor
9,22483e-01
3.85040e+00
2.49648e+00
2.75352e+00
2.46081e+00
2.18900e+0Q0

Aratio |
1.236e-01 |
1.144e~-01 |
3.815e-02 |
3.792e-02 |
1.148e-02 |
1.206e-02 |
Average RF

Deviation

Resp. Factor
2.96694e+00
2.74621e+00
1.83192e+00
1.82090e+0Q
1.37862e+00
1.44802e+00

i

9.80775%

9.68550e-01

1.30216e+01

2.44545e+00

2.03210e+00



pt.

Oy L Ly N

Analyte #8 -- o-Xylene
6 calib points

pt.

N LW N

/73

File
SIMO1A
SIMOL1B
SIMOO5A
SIMOOSB
SIMOO0ZA
SIMOOZ2B

File
SIMOL1A
SIMO1B
SIMOO5A
SIMQOSB
SIM002A
SIM002B

M

I
|
l
I
I
|
|

Conc.

OO OO0

.10
.10
.05
.05
.02
.02

Conc.

COoOOO0O

.10
.10
.05
.05
.02
.02

Cratio
2.062e-02
2.062e-02
1.031e-02
1.031e-02
4.124e~-03
4.124e-03

Cratio
2.062e-02
2.062e-02
1.031e-02
1.031e-02
4.124e-03
4.124e-03

Area
658985
663986
191696
189592

12712
38506

Area
1241802
1189744

383434
415801
65816
88112

Aratio |
2.898Be-02 |
2.834e-02 |
8.121e-03 |
8.650e-03 |
5.405e-04 |
1.62%e-03 |

Average RF

Deviation

Aratio |
5.461le~02 |
5.077e~-02 |
1.624e-02 |
1.897e-02 |
2.799%~03 |
3.728e-03 |

Average RT

Deviation

Resp.

Factor
1.40565e+00
1.37428e+00
7.87734e-01
8.39021e-01
1.31080e-01
3.95113e-01
8.22147e-0
8.04836%

[ ']

Resp. Factor

2.64883e+00
2.46247e+00Q
1.57564e+00
1.84009e+00
6.78664e~01
9.04124e-01
1.68497e+0(
7.34985%

o






MID SCAN Calibration Response Table

Title:

MID SCAN DATA : C:\PROGRA~1\HAPSRUN\DATA\AAA\AAAOOZB
Acquired 07/14/98 at 13:27:06

Peak Search Method : C:\PROGRA~1\HAPSRUN\METHOD\SIMAAAZ.LSM
PQUAN Library : C:\PROGRA~l\HAPSRUN\METHOD\SIMAAAZ
Last Calibration 07/14/98 at 15:06:10

Acquisition Method : C:\PROGRA~1\HAPSRUN\METHOD\AAA? .MIM
Tune/Cal File :

Datafile title: %Mﬁ Y

Sim Cals ICCR gas DF = .002 -+

Can D et
W = RT +- ( 0:45.00 / 2 + RT * 0.010 ) T ot

Min Fit=0.500; Min Pur=0.000; Min Area=2000 A T-E_;K”S

Width= 5-150 scans; Res= 6 scans; NLM=2.0

Linear calibration curve
Internal Standards:

I.S. #1 -- Tris
Concentration = 9,940 ppm; 6 calib points

pt. File Man. Area Resp. Factor
1 AAAQ1QA 7667186 771346.63864
2 AAAQ10B 7622166 766817.46383
3 AAAQQ5A 7819453 786665.24948
4 AAAQOSB 7725098 777172.79527
5 AAAQC2A 7890010 793763.53884
6 AAAQ0ZB 7979764 802793.11582

Average REF = 7.83093e+05

I.5. #2 -~ BPFB
Concentration = 4.850 ppm; 6 calib points

pt. File Man. Area Resp. Factor
1 AAAQ10A 16369912 3375239.65400
2 AAA(Q1O0B 16086901 3316886.86934
3 AAAOQ05A 16103032 3320212.84879
4 AAAQO5SB 16431683 3387975.94291
5 AAAQQ2A 16493355 3400691.81945
6 AAAQ02B 16836116 3471364.19197
Average RF = 3.37873e+06

Analvytes:

Analyte #1 -- Benzene

6 calib points

pt. File M | Conc. Cratio | Area Aratio | Resp. Factor
AARO10A | 0.10 1.016e-02 | 1185389 1.559%e-01 | 1.53440e+01
AAAQ10B l 0.10 1.016e-02 | 1159839 1.522e-01 | 1.49756e+01
AAAQ05A | 0.05 5.080e-03 | 588034 7.520e-02 | 1.48020e+01

1
2
3
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4 BAAQOOSB ! 0.05 5.080e-03 | 584426 7.565e-02 | 1.48909e+01
5 AAAQOZA | 0.02 2.032e-03 | 194609 2.467e-02 | 1.21373e+01
6 AAAQ00ZB [ 0.02 2.032e-03 | 255073 2,196e-02 | 1.57293e+01
Average RF = 1.46465e+0U
Deviation = 2.91434%
Analyte #2 -- Toluene
6 calib -points
pt. File M i Conc. Cratio | Area Aratio | Resp. Factor
1  AAAQ1CA | 0.10 1.006e-02 | 1055384 1.376e-01 | 1.36824e+01
2 AAAQ1QB | 0.10 1.006e-02 | 1021144 1.340e-01 | 1.331l67e+01
3 AAAOQO05A | 0.05 5.030e-03 | 586991 7.507e-02 | 1.49235e+01
4 AAAQ0S5B | 0.05 5.030e-03 | 505124 6.53%9e-02 | 1.29990e+01
5 AAAQQ2A I 0.02 2.012e~-03 | 164738 2.088e-02 t 1.03770e+01
6 AAAQ0ZB | 0.02 2.012e-03 | 210069 2.633e-02 | 1.30836e+01
Average RF = 1.30637e+0.
Deviation = 5.51358%
Analyte #3 -- Ethyl benzene
6 calib points 7
pt. File M | Conc. Cratio | Area Aratio | Resp. Factor
1 AAAO010A f 0.10 2.082e-02 | 1059879 6.475e-02 | 3.10907e+00
2 AAAQ10B i 0.10 2.082e-02 | 1044530 6.493e-02 | 3.11795e+00
3 AAAQO0DA | 0.05 1.041e-02 | 468581 2.910e-02 | 2.79465e+00
4 AAAQO5SB | 0.05 1.041le-02 | 571365 3.477e-02 | 3.33950e+00
S AAAQ02A | 0.02 4.165e-03 | 140214 8.501e-03 | 2.04114e+00
6 AAAQ0ZB | 0.02 4.165e-03 | 215662 1.281e-02 | 3.07554e+00
Average RF = 2.91298e+0{
Deviation = 6.00032%
Analyte #4 -- m/p-Xylene
6 calib points
pt. File M | Conc. Cratio | Area Aratio | Resp. Factor
1 AAAQOLlOA I 0.20 4.165e-02 | 1404183 8.578e-02 | 2.05953e+00
2 AAAQlOB | 0.20 4.165e-02 | 1484753 9.230e-02 | 2.21601e+00
3 AAAQQ5SA I 0.10 2.082e-02 | 616493 3.828e~02 | 1.83840e+00
4 AAAQOSB I 0.10 2.082e-02 | 691130 4.206e-02 | 2.01975e+00
5 AAAQOZA | 0.04 8.330e~-03 | 162938 9.879%e-03 | 1.18597e+00
6 AAAQ00ZB I 0.04 8.330e-03 | 249387 1.48le-02 | 1.77825e+00
Average RF = 1.84965e+0(
Deviation = 5.28587%
Analyte #5 -- Styrene
6 calib points
pt. File M | Conc. Cratio | Area Aratio | Resp. Factor
1 AAAQ010QA I 0.10 2.062e-02 | 393875 2.406e-02 | 1.16695e+00
2 AAAQ10B | 0.10 2.062e-02 | 371736 2.311e-02 | 1.12074e+00
3 ABRAQQ5A | 0.05 1.031le-02 | 170978 1.062e-02 | 1.02992e+00
4 AABOOSB ! 0.05 1.031e-02 | 199072 1.212e-02 | 1.17517e+00
5 AAARQOZA | 0.02 4.124e-~-03 | 29485 1.788e-03 | 4.33515e-01
6 AAA002B * | 0.02 4.124e-03 | 60920 3.618e-03 | 8.77465e-01
Average RF = 9.67294e-01
Deviation = 6.17581%
Analyte #6 -- o-Xylene
6 calib points
pt. File M | Conc. Cratio | Area Aratio | Resp. Factor

/95
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MID ¢CAN Quantitation Report

Title: \
MID SCAN DATA : C:\PROGRA~1\HAPSRUN\DATA\AAA\AAAOO5 f
Acgquired 07/14/98 at 13:39:42 A/

This Quantitation 07/14/98 at 15:12:33

Peak Search Method C:\PROGRA~1\HAPSRUN\METHO \SIMAAAZ . LSM
PQUAN Library :  C:\PROGRA~1\HAPSRUN\METH
Last Calipbration 07/14/98 at 15:06:10

Acquisition Method : C:\PROGRA~1\HAPSRUN\METHOD\AAAZ.MIM
Tune/Cal File :

Patafile title: {:;\u410Vﬁ
Sim Cals ICCR gas DF = ,005 Arad 1=
Can D

W=RT +- ( 0:45.00 / 2 + RT * 0.010 )
Min Fit=0.500; Min Pur=0.000; Min Area=2000
Width= 5-150 scans: Res= 6 scans; NLM=2.0

REC NO. Target Pred. RT. Internal Standard Name
1 69 1:54.65 Tris
2 117 5:39.99 BPFB
Rec# Target ret.tm. TS f£it purity MS area pprt man. %RFC
1 69 1:53.94 1.000 *N/Ax* 7819453 9.94 0.5
2 117 5:39.32 1.000 *N/A* 16103032 4.85 -1.7
REC NO. Target Pred. RT. Analyte Name
1 78 2:08.22 Benzene
2 91 3:26.10 Toluene
3 91 5:54,98 Ethyl benzene
4 91 6:15.47 m/p-Xylene
5 104 6:58.97 Styrene
6 91 7:11.82  o-Xylene Shswad
24
Rec# Target ret.tm. TS f£fit purity MS area ppm man. _
1 78  2:07.51 1.000 *N/A* 588034 0.05 + 0S8
2 91  3:24.73 1.000 *N/A* 586991 0.06 ‘
3 91 5:54.,65 1.000 *N/A* 468581 0.05 v,
4 91 6:14.80 1.000 *N/A* 616493 0.10 |
5 104 6:58.96 1.000 *N/A* 170978 0.05 o
6 91 7:12.92 1.0600 *N/A* 373294 0.05 u
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MID SCAN Quantitation Report

Title:

MID SCAN DATA :
Acquired

This Quantitation

Peak Search Method :
PQUAN Library
Last Calibration

Acquisition Method :
Tune/Cal File
Datafile title:

C:\PROGRA~1\HAPSRUN\DATA\AAA\AAAOlOA
07/14/98 at 14:07:35
07/14/98 at 15:12:01

C:\PROGRA~1\HAPSRUN\METHOD\SIMAAAZ.LSM
C:\PROGRA~l\HAPSRUN\METHOD\SIMAAAZ
07/14/98 at 15:06:10

C:\PROGRA~1\HAPSRUN\METHOD\AAAZ .MIM

Sim Cals ICCR gas DF = .01
Can D
W=RT +- { 0:45.00 / 2 + RT * 0.010 )

Min Fit=0.500; Min Pur=0.000; Min Area=2000

Width= 5-150 scans;

REC NO. Target Pred. RT.
1 69 1:54.65
2 117 5:39.99
Rec# Target ret.tm. TS fit
1 69 1:54.65 1.000
2 117 5:39.66 1.000
REC NO. Target Pred. RT.
1 78 2:08.22
2 91 3:26.10
3 91 5:54.98
4 g1 6:15.47
5 104 6:58.97
6 91 7:11.82
Rec# Target ret.tm. TS fit
1 78 2:08.22 1.000
2 91 3:26.10 1.000
3 91 5:54.60 1.000
4 91 6:15.14 1.000
5 104 6:58.97 1.000
6 91 7:11.82 1.000

/78

Res= 6 scans;

NLM=2.0

Internal Standard Name

Tris

BPFB

purity MS area ppm
*N/A* 7667186 9.94
*N/A* 16369912 4.85

Analyte Name

Benzene

Toluene

Ethyl benzene

m/p-Xylene

Styrene

o-Xylene

purity MS area ppm
*N/A* 1195389 0.10
*N/A* 1055384 0.10
*N/A* 1059879 0.10
*N/A* 1404183 0.20
*N/A* 393875 0.10
*N/A* 725983 0.10

man. %RFC
-1.5
-0.1
S:hﬁuJC{
(al
man.

————

elLQ



MID SCAN Quantitation Report

Title:
MID SCAN DATA : C:\PROGRA~1\HAPSRUN\DATA\AAA\AAAOO2A
Acquired 07/14/98 at 13:15:06

This Quantitation 07/14/98 at 15:13:11

Peak Search Method : C:\PROGRA~1\HAPSRUN\METHOD\SIMAAAZ.LSM
PQUAN Library : C:\PROGRA~1\HAPSRUN\METHOD\SIMAAA2
Last Calibration 07/14/98 at 15:06:10

Acquisition Method : C:\PROGRA~1\HAPSRUN\METHOD\AAAZ.MIM
Tune/Cal File :

Datafile title:

Sim Cals ICCR gas DF = .002

Can D

W =RT +- ( 0:45.00 / 2 + RT * 0.010 )
Min Fit=0.500; Min Pur=0.000; Min Area=2000
Width= 5-150 scans; Res= 6 scans; NLM=2.0

REC NO. Target Pred. RT. Internal Standard Name
1 69 1:54.65 Tris
2 117 5:39.99 BPFE
Rec# Target ret.tm. TS fit purity MS area
1 69 1:53.94 1.000 *N/A* 7890010
2 117 5:39.65 1.000 *N/A* 16493355

REC NO. Target Pred. RT. Analyte Name

1 78 2:08.22 Benzene

2 91 3:26.10 Toluene

3 91 5:54.98 Ethyl benzene

4 91 6:15.47 m/p~Xylene

5 104 6:58.97 Styrene

6 91 7:11.82 o~-Xylene

Rec# Target ret.tm. TS fit purity MS area

1 78 2:07.83 1.000 *N/Ax 194609
2 91 3:25.44 1.000 *N/A* 164738
3 91 5:54.59 1.000 *N/A* 140214
4 91 6:14.42 0.899 *N/A* 162938
5 104 7:00.72 0.997 *N/A* 29485
6 91 7:11.82 1.000 *N/A~ 57744
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MID SCAN Quantitation Report

Title:
MID SCAN DATA : C:\PROGRA~1\HAPSRUN\DATA\AAA\SIMOIA
Acguired 07/13/98 at 11:51:39

This Quantitation 07/14/98 at 15:19:25

i i
Peak Search Method : C:\PROGRA~1\HAPSRUN\METHO \SIMAAA.LSM

PQUAN Library : C:\PROGRA~1\HAPSRUN\METHCPD\SIMAAA
Last Calibration 07/14/98 at 14:57:18

Acquisition Method : C: \PROGRA~1\HAPSRUN\METHOD\
Tune/Cal File

Datafile title:

iccr gas DF = 0.01

iccr gas diluted to 100 ppb

can E

W = RT +- ( 0:15.00 / 2 + RT * 0.010 }
Min Fit=0.500; Min Pur=0.000; Min Area=2000
Width= 10-200 scans; Res= 6 scans; NLM=2.0

REC NO. Target Pred. RT. Internal Standard Name
1 69 1:54.48 TRIS
2 117 4:51.32 BPFB
Rec# Target ret.tm. TS fit purity MS area ppm man., $REC
1 69 1:54.48 1.000 *N/A* 7502923 9.94 -1.3
2 117 4:52.63 1.000 *N/A* 22737388 4.85 -1.8
REC NO. Target Pred. RT. Analyte Name
1 53 1:12.25 1, 3-butadiene
2 57 1:46.25 Hexane
3 78 2:08.00 Benzene
4 91 2:37.24 Toluene
5 91 5:06.75 Ethyl Benzene
6 91 5:27.24 m/p-Xylene
7 104 6:10.93 Styrene
8 91 6:24.23 o-Xylene 20/
Rec# Target ret.tm. TS fit purity MS area ppm man. e
1 53 1:12.69 1.000 *N/A* 23668 0.10 A
2 57 1:46.68 1.000 *N/A* 72602 0.09
3 78 2:08.43 1.000 *N/A* 1072065 0.11
* 4 9] Not Found
5 91 5:07.41 1.000 *N/A* 1815518 0.11
6 91 5:28.12 1.000 *N/A* 2809694 0.21 —— ¢+
7 104 6:11.98 1.000 *N/A* 658985 0.10
8 91 6:25.76 1.000 *N/A* 1241802 0.10 N



AID SCAN Calibration Report

Title:

MID SCAN DATA :
Acquired

This Calibraticn

Peak Search Meth
PQUAN Library

Acquisition Meth
Tune/Cal File
Datafile title:
iccr gas DF = 0.

iccr gas diluted to 21 ppb

can E

\PROGRA~1\HAPSRUN\DATA\AAA\SIMOOZA

07/13/98 at 10:44:04
07/14/98 at 14:57:17

od : C:\PROGRA~1\HAPSRUN\METHGCD SIMAAA.LSM
C:\PROGRA~1\HAPSRUN\METHO[\ S IMAAA

od : C:\PROGRA~1\HAPSRUN\METHOD AAA.MIM

002

W =RT +- ( 0:15.00 / 2 + RT * 0.010 )

Min Fit=0.500; Min Pur=0.000; Min Area=2000
ans; Res= 6 scans:

Width= 10-200 sc

REC NO. Target
1 69
2 117

Rec# Target
1 69
2 117

REC NO. Target
53

57

78

91

91

91

104

91

DO~ W N

P o)
{L
O
e

Target
53
57
78

91
91
104
91

QLD W N

20/

Pred. RT.
1:54.48
4:51.32

ret.tm. TS Ffit
1.000
1.000

1:53.93
4:50.82

Pred. RT.

YRR NN

ret.tm.
1:23.01
1:44.65
2:07.61

91 Not Found

5:06.31
5:26.80
6:10.16
6:24.72

112
:46.
+08.
237
:06.
127
:10.
:24

TS

.25
25
00
.24
75
.24
93
.23

fit
1.000
1.000
1.000

1.000
1.000
1.000
1.000

Internal Standard Name

TRIS
BPFB

purity
*N/A*
*N/A*

Analyte Name
1, 3-butadiene

Hexane
Benzene
Toluene

Ethyl Benzene

m/p-Xyle
Styrene
o-Xylene

purity
*N/A*
*N/A*
*N/A*

*N/A*
*N/A*
*N/A*
*N/A*

NLM=2.0

MS

ne

MS

area

5711226
23517340

area

2489 Short peak.
8042 Short peak.
0.

185948

241033
270068
12712
65816

e

9.
4.

OO OO

ppm  man.

94
85

ppm

02

.02
.04
.02
.02

¥

marn.
oﬂ’E&kﬂyﬂ'

, O~

oA

AP






PULL UUAN dalibration Response Tubic

Title: trona

FIULL SCAN DATA :  C:\PROGRA~I\HAPSRUN\DATA\CAECALS\CAE1300B

Acguired 05/12/98 at 17:00:02

rean Search Method C:\PROGRA-~1\HAPSRUN\METHOD\CAE1.LSM
POUAN Library C:\PROGRA~1I\IIAPSRUNAMETIIOD\TGEC1
Last Calibration C5/13/98 at 11:23:40

Acquisition Method : C:\PROGRA~1\HAPSRUN\METHOD\LLK. FSM
Tune/Cal File :

NDatafile titte:

o

Cylinder #3 - 300 ppb
CAC/EMI OCI-TG Test Fuu Scl&‘vx)
5-12-98 CRitbratond
W =RT +- ( 0:45.00 / 2 + RT * 0.010 ) Curve
Min Fit=0.650; Min Pur=0.650; Min Area=5000
Width= 5-100 scans; Res= 6 scans; NLM=2.0
Linear calibration curve
Internal Standards:
I.8. #1 =-- TRIS
Concentration = 9.940 ppm; 6 calib points
pt. File Man. Area Resp. Factor
1 CAEl010A 1531445 154068.90520
2 CAE1010B 1450186 145893,95594
3 CAE1001A 1613340 162368.20053
4 CAE1001B 1615176 162492.54660
5 CAE1300A 1682897 169305.52410
6 CAE1300B 1659603 166962.06346
Average RF = 1.60182e+05
I.5. #2 -- BPFB
Concentration = 4.850 ppm; 6 calib points
pt. File Man. Area Resp. Factor
1 CAE1010A 2876444 593081.24878
2 CAE1010B 2790694 575400.83606
3 CAEl001A 2941213 606435.68203
4 CAE1001B 2921814 602435.88813
5 CAE1300A 3076968 634426.40423
6 CAE1300B 3042285 627275.27007
Average RF = 6.06509%e+05
Analytes:
Analyte #1 -- Chloromethane
6 calib points
ct. File Mo Conc. Cratio | Area Aratio | Resp. Factor
> CAE1CiCA 9.99 1.005e+00 | 858035 5.609e-01 | 5.58124e-01
2 CAEl1010B | 3.99 1.005e+00 | B78564 ' 6.02796e-01

6.058e-01



i CAELUULA i L.UuU 1.Uube-ul | 43521 o.idse=us | J.iad0aeTUL
4 CAE1001B ! 1.00 1.005e-01 | 36273 5.341e-02 | 5.31467e-01
5 CAE1300A i 0.30 3.015e-02 | 21403 1.272e-02 1 4.21810e-01
6 CAE1300B I 0.30 3.015e-02 | 32808 1.977e-02 | 6.55655e-01
Average RF - 5.57535e-0
Deviation = 6.54791%
Analyte #2 -- Chloroethane
¢ calib points
pt. File M Conc. Cratio | Area Aratio | Resp. Factor
1 CAE1010A I 9.98 1.004e+00 | 2546828 1.663e+00 | 1.65636e+00
2 CAE1010B | 9.98 1.004e+00 | 2593230 1.788e+00 | 1.78104e+00
3 CAEl1C001A | 1.00 1.004e-01 | 236929 1.468e-01 | 1.46213e+00
4 CAE1001B | 1.00 1.004e-01 | 248772 1.540e-01 | 1.53404e+00
5 CAE1300A | 0.30 3.012e-02 | 71831 4.268e-02 | 1.41706e+00
6 CAE1300B | 0.30 3.012e-02 | 80993 4.880e-02 | 1.62023e+00
Average RF = 1.57848e+0t
Deviation = 6.16326%
Analyte #3 -- Methylene Chloride
6 calib points
pt. File M | Conc. Cratio | Area Aratio | Resp. Factor
1 CAE1010A I 9.99 1.005e+00 | 6503620 4.247e+00 | 4.22547e+00
2 CAE1010B | 9.99 1.005e+00 | 6640100 4.579e+00 | 4.55588e+00
3 CAE1C001A | 1.00 1.005e-01 | 653535 4.04%9e-01 | 4.02905e+00
4 CAE1001B | 1.00 1.005e-01 | 664074 4.111e-01 | 4.09089%e+00
5 CAE1300A ! 0.30 3.015e-02 | 173766 1.033e-01 | 3.42458e+00
6 CAE1300B | 0.30 3.015e-02 | 186268 1.122e-01 | 3.72249%e+00
Average RF = 4.00806e+0¢(
Deviation = 6.27712%
Analyte #4 -- 1,1-dichloroethane
6 calib points
pt. File M Conc. Cratio | Area Aratio | Resp. Factor
1 CAE1010A I 9.96 1.002e+00 | 7941977 5.186e+00 | 5.17552e+00
2 CAEl1010B I 9.96 1.002e+00 | 8228796 5.674e+00 | 5.66291e+00
3 CAE1001A | 1.00 1.002e-01 | 787538 4.880e-01 | 4.86980e+00
4 CAE1001B | 1.00 1.002e-01 | 792629 4.907e-01 | 4.89753e+00
5 CAE1300A | 0.30 3.006e-02 | 242718 1.442e-01 | 4.79789e+00
6 CAE1300B ! 0.30 3.006e-02 | 242543 1.461le-01 | 4.86172e+00
Average RF = 5.04423e+0C
Deviation = 7.53477%
Analyte 45 -- c-1,2-dichloroethene
6 calib points
File | Conc. Cratio | Area Aratio | Resp. Factor
1 CAElQ10A [ 10.00 1.006e+00 | 6149913 4.016e+00 | 3.99166e+00
2 CAE1010B | 10.00 1.006e+00 | 6408859 4.419e+00 | 4.39282e+00
3 CAE1Q01A | 1.00 1.006e-01 ! 502310 3.112e-01 | 3.09365e+00
4 CAE1001B | 1.00 1.006e-01 } 557686 3.453e-01 | 3.43207e+00
5 CAE1300A | 0.30 3.018e-02 | 167332 9.943e-02 | 3.29448e+00
6 CAE1300B ! 0.30 3.018e-02 | 148603 8.954e-02 | 2.96680e+00
Average RF = 3.52858e+00
Deviation = 8.13740%
Analyte #6 -- 1,1,1-trichloroethane

¢ calib points
RT3



pt. File Mo Conc. Lracio
1 CAE1010A ! 9.98 1.004e+00
2 CAE1010B | 9.98 1.004e+00
3 CAE1001A i 1.00 1.004e-01
4 CAE1001B | 1.00 1.004e-01
5 CAE1300A I 0.30 3.012e-02
6 CAE1300B ! 0.30 3.012e-02
Analyte #7 -- 1,2-dichloropropane
6 calib points
pt. File M | conc., Cratio
1 CAE1010A [ 9.98 1.004e+00
2 CAE1010B I 9.98 1.004e+00
3 CAE1001Aa | 1.00 1.004e-01
4 CAE1001B f 1.00 1.004e-01
5 CAE1300A I 0.30 3.012e-02
6 CAE1300B | 0.30 3.012e-02
Anaiyte #8 -- 1,1,2-trichloroethane
6 calib points
pt. File M | Conc. Cratio
1 CAE1010A l 9.99 1.005e+00
2 CAEl1010B I 9.99 1.005e+00
3 CAEl1Q01A | 1.00 1.005e-01
4 CAEl1001B ! 1.00 1.005e-01
5 CAE1300A f 0.30 3.015e-02
6 CAE1300B I 0.30 3.015e-02
Analyte #9 -- Dibromochloromethane
6 calib points
pt. File M | Conc. Cratio
1 CAE1010A ! 9.97 2.056e+00
2 CAE1010B I 9.897 2.056e+0Q0
3 CAEl100lA | 1.00 2.056e-01
4 CAE1001B [ 1.00 2.056e-01
5 CAE1300A I 0.30 6.167e-02
6 CAE1300B ! 0.30 6.167e-02
Analyte #10 -- Ethyl Benzene
6 calib points
pt. File M | Conc. Cratio
1 CAEl01l0A I 10.00 2.062e+00
2 CAE1010B i 10.00 2.062e+00
3 CAEl1Q001A | 1.00 2.062e-01
4 CAE1001B [ 1.00 2.062e-01
5 CAE1300A [ 0.30 6.186e-02
6 CAE1300B ] 0.30 6.186e-02

204

Area
7941901
7872220

772968
781629
233874
221625

Area
7148643
7442873

655377
693076
202418
213647

Area
12254564
12449066

1153711
1123639
315623
319910

Area
7064662
7386689

626688
638013
157000
168594

Area
45610096
46299072

2946939
2976477
622158
758907

Aratio
5,186e+00
5.428e+00
4.789%-01
4.83%-01
1.390e-01
1.335e-01

Average

|
i
[
!
|
f
R

F

Deviation

Aratio
4.668e+00
5.132e+00
4.06le-01
4.291e-01
1.203e-01
1.287e-01

!
|
|
|
I
!
I

Average RF
Deviation

Aratio
8.002e+00
8.584e+00
7.148e-01
6.957e-01
1.875e-01
1.928e-01

I
|
!
|
|
|

nesp.

5.
.40666e+00
.17013e+00
.81988e+00
.61380e+00
.43353e+00

[ | IR - S S S

raciwi

16510e+00

4.86818e+0
3.86414%

Resp. Factor

([ S % -~ NS I

.64920e+00
.11179e+00
.04445e+00
.27383e+00
.99325e+00
.27393e+00
4,39107e+0¢

7.97975%

Resp. Factor

Average RF
Deviation =

Aratio
2.456e+00
2.647e+00
2.131e-01
2.184e-01
5.102e-02
5.542e-02

Average RF
Deviation =

Aratio
1.586e+01
1.65%9e+01
1.002e+00
1.019e+00
2.022e-01
2.495e-01

Average

I
|
!
!
!
l
I
R

F

Deviation

7.
8.
.11264e+00
.92194e+00
.22029%e+00
.39327e+00
7.19193e+00

I ooy

86191e+00
54150e+00

5.91686%

Resp. Factor

Resp.
7.69036e+00
8.04640e+00
4.85944e+00
1.
3

|

1.19476e+00
1.28761e+00
1.03651e+00
1.
8
8

06224e+00

.27374e-01
.98602e-01
1.05118e+00

6.25527%

Factor

9340742100

.26887e+00
.03282e+00
5.47311e+00

4.59934%



Analyte #11 -- p-Xylene

6 calib points

ot.

Sy UV WD

File

CAE1010A
CAE10108B
CAE1G01A
CAE1001B
CAE1300A
CAE1300B

Analyte #12 --
6 calib points

pt.

Oy U LN

File

CAE1010A
CAE1010B
CAE1001A
CAE1001B
CAE1300A
CAE1300B

205

M

|
i
|
{
i
|
I

1,1,2,2-tetrachloroethane

Cconc.

q
4

.00

10.00
1.00
1.
0
0

00

.30
.30

Cratio
.062e+00
.062e+00
.062e-01
.062e-01
.186e-02
.186e-02

Sy N Mo N

Cratio
.49e+00
.049e+00
.049%e-01
.04%e-01
.148e-02
3.148e-02

W = = =

Area
35860888
36158800

2132630
2145611
522128
523291

Area
20311168
19883932

1831837
1795553
453519
477855

Aratio i Resp. Factor
1.247e+01 | 6.04654e+00
1.296e+01 | 6.28411e+00
7.251e-01 | 3.51666e+00
7.343e-01 | 3.56156e+00
1.697e-01 | 2.74331e+00
1.720e-01 | 2.78076e+00

Average RF = 4.1554%e+00

Deviation = 4.51725%

Aratio | Resp. Factor
7.061e400 | 6.72826e+00
7.125e+00 | 6.78913e+00
6.228e-01 | 5.93450e+00
6.145e-01 | 5.85558e+00
1.474e-01 | 4.68139e+00
1.571e-01 | 4.98883e+00

Average RF = 5.82962e+00

Deviation = 0.96430%






CHILL JCAN Calibration kespense Table

Title: trona v Uf\
FiJLL GSCAN DATA : C:\PROGRAwl\HAPSRUN\DATA\CAECALS\CAE3BOOB
Acguired 05/12/98 at 15:39:16

: \PROGRA~1\HAPSRUN\METHOD\CAE3.L5M
¢ : \ PROGRA~1\HAPSRUN\METHOD\TGPC3
05/13/98 at 11:03:00

Peak Search Method
PQUAN Library

Last Calibratiocn
Acquisition Method : C:\PROGRA~1\HAPSRUN\METHOD\LLK. FSM
Tune/Cal File :

Datafile title:

Cylinder #3 - 300 ppb

CAE/EMI OCI-TG Test

5-12-98

W = RT +- ( 0:45.00 / 2 + RT * 0.010 )

Min Fit=0.650; Min Pur=0.650; Min Area=5000
Width= 5-100 scans; Res= 6 scans; NLM=2.0

Tinear calibration curve

Internal Standards:

I.S. #1 -- TRIS
Concentration = 9.940 ppm; 6 calib points
pt. File Man. Area Resp. Factor
1 CAE3010A 1443182 145189.32822
2 CAE3010B 1582543 159209.54879
3 CAE3001A 1685525 169569.91041
4 CAE3001B 1647299 165724.23657
5 CAE3300A 1629043 163887.61695
& CAE3300B 1674469 168457.63682
Average RF = 1.62006e+05
1.5. #2 -- BPFB

Concentration = 4.850 ppm; 6 calib points

pt. File Man. Area Resp. Factor
1 CAE3010A 3251967 670508.67298
2 CAE3010B 3192356 658217.74490
3 CAE3001A 3081741 635410.52796
4 CAE3001B 3181594 655998.77579
5 CAE3300A 3254150 670958.77608
6 CAE3300B 2872759 592321.45495
Average RF = 6.47236e+05
Analytes:
Analyte #1 -- Bromomethane
6 calib points
pt. [File M| Conc. Cratio | Area Aratio | Resp. Factor
. CAE3010A i 10.00 1.006e+00 | 3429096 2.376e+00 1 2.3618le+00
- CAE3010B [ 10.00 1.006e+00 | 3474695 2.196e+00 | 2.18247e+00

RO6



rarTAINNI A

an

-

NNEA~A_N1

OCAEINOTA | 1.00 1.006n-01
4 CAE300IB ; i.00 1.C06e-01
Y CAETZ300A | .30 3.018e-02
o CAE3300B i J.30 3.018e-02
Analyte #2 ~- 1,1-dichloroethene
¢ calib points
pt. File M | Conc. Cratio
1 CAE3010A i 10.20 1.026e+00
2 (CAE3010B I 10.20 1.026e+00
3 CAE3001A ! 1.02 1.026e-01
4 CAE3001B | £.02 1.026e-01
5 CAE3300A | 0.31 3.078e-02
6 CAE3300B | 0.31 3.078e-02
Analyte #3 -- t~-1,2-dichloroethene
6 calib points
pt. File M Conc, Cratio
1 CAE3010A | 10.50 1.056e+00
2 CAE3010B | 10.50 1.056e+00
3 CAE3001A I 1.05 1.056e-01
4 CAE3001B I 1.05 1.056e-01
5 CAE3300A | 0.31 3.169%e-02
6 CAE3300B I 0.31 3.169%e-02
Analyte #4 -- MEK
5 calib points
pt. File M Conc. Cratio
1 CAE3010a I 10.20 1.026e+00
2 CAE3010B | 10.20 1.026e+00
3 CAE3001A | 1.02 1.026e-01
4 CAE3001B | 1.02 1.026e-01
5 CAE3300A ! 0.31 3.078e-02
Analyte #5 -- 1,2-dichloroehane
4 calib points
pt. File M | Conc. Cratio
1 CAE3010Aa | 10.56 1.056e+00
2 CAE3010B | 10.50 1.056e+00
3 CAE3001A l 1.05 1.056e-01
4 CAE3001B | 1.05 1.056e-01
300?);;2{' ot qact
Anaiyjte #6 -- Carbon Toetrachtoride
& calib points
pt. File M I ~onc. Cratio
+ CAE3010A ] 10.00 1.006e+00
2 CAE3010B [ 10.00 1.006e+00

poy N

dA AT 20

348719
333992

93222
101310

Area
3893971
4040971

361871
360731
105111
104990

Area
6294969
6470831

591593
586701
170717
172445

Area
2542307
2684464

135561
159584
18676

Area
10346109
10193005

1008668
1027144

Area
3696945
3747467

PO YA it

[RWERN]

D e e W W s e DO N NN o

S O ~d

L068e-01 |
.028e-01
L123e=02
.050e-02

Average
Deviation

Aratio

|
.698e+00 |
.553e+00 |
.147e~01 |
.190e-01 |
.452e~-02 |
.270e-02 |

Average RF
Deviation

Aratio

|
.362e+00 |
.08%+00 |
.510e-01 |
.562e-01 |
.048e-01 |
.030e-01 |
R

Average RF
Deviation

Aratio

i
.762e+00 |
.6%6e+00 |
.043e-02 |
.688e-02 |
.146e-02 |

R

Average RF
Deviation

Aratio

.441e+00
.984e-01
.235e-01 |
RF

!
.169e+00 |
I
|

Average
Deviaticn

Aratio |

562e+00
.368e+00 |

RF

L AR AP I R EET

.05649e+00
.01535e+00
.89606e+00
.00466e+00
2.08614e+(
6.61873%

S RN

I

il

Resp. Factor
2.62941e+00
2.48838e+00
2.09221e+00
2.13401e+00
2.09595e+00
2.03674e+00
= 2.24612e+0
4.80108%

Resp. Factor
4.12924e+00
3.87081e+00
3.32265e+00
3.37164e+00
3.30689%e+00
3.24975e+00
= 3.54183e+0!
= 5,.53441%

R

ﬂ)

sp. Factor
.71669e+00
.65306e+00
.83765e-01
.44068e-01
.72406e-01
1.09400e+0(
3.86804%

ol WO - =

Resp. Factor
.78661e+00
.09739%e+00
.66513e+00
.90277e+00
6.11298e+0¢(

7.83000%

| [ I 2 By I« A A9 ]

Resp. Factor
2.54629e+00
2.35380e+00



LAl D s

o g

VAR L T

1 CARE300LB | 1.00 1.006e-01
“'AE3300A i 0.30 3.018e-02
n  TAE3300B 5.3C 7.018e-02
Anaiyte #7 -- Trichloroethene
¢ ~alib points
pt. File M | conc. Cratio
i CAE3010A i 10.00 1.006e+00
2 CAE3010B | 10.00 1.006e+00
3 CAE3001A ) 1.00 1.006e-01
4 (CAE3001B I 1.00 1.006e-01
5 CAE3300A | 0.30 3.018e-02
6 (CAE3300B I 0.30 3.018e-02
Analyte #8 -- c-1,2-dichloropropene
6 calib points
pt. File M| Conc. Cratio
1 CAE3010A I 12.50 1.258e+00
2 (CAE3010B ! 12.50 1.258e+00
3 CAE3001A | 1.25 1.258e-01
4 CAE3001B | 1.25 1.258e-~01
5 CAE3300A | 0.38 3.773e-02
6 CAE3300B I 0.38 3.773e-02
Analyte #9 ~- t-1,2-dichloropropene
6 calib points
pt. File M | Conc. Cratio
1 CAE3010A | §.10 86.14%e-01
2 CAE3010B | 8.10 8.149%e-01
3 CAE3001A I 0.81 8.149e-02
4 CAE3001B | 0.81 8.149%9e-02
5 CAE3300A | 0.24 2.445e-02
6 CAE3300B | 0.24 2.445e-02
Analyte #10 -- Z-Hexanone
2 calib points
pt. File Mo Cona. Cratio
L CAE3010A ! 5,00 5.030e-01
2 CAE3010B I 5.00 5.030e-01
Anaiyte #11 —-- Chlorobenzene
oealib polnts
pt. File M | Conc. Cratio
1 CAE3010A i 1C.00 2.062e+00
> CAE3010B I 10.00 2.062e+00
i UAE3001A i 1,00 Z.062e-01

08

vy b

352687
76911
36624

Area
10395648
10883738

949865
970459
248561
267033

Area
30013118
31121156

2388666
2437939
680521
657748

Area
19640928
20223152

1450673
1512153
417885
394180

Area
128897
713493

Area
29124048
29607180

1967362

= o= b o

.

o e

N0

o

"
.274e+00

6.

qle 01

L721e-02
5, 770e~0%

Average

|
RE

Deviation

Aratio

.203e+00
.877e+00
. 635e-01
.891e-01
.526e-01
.595e-01

Average

|
|
I
|
i
I
I
R

F

Deviation

Aratioc

.080e+01
L9672 +01
.417e+00
.480e+00
.177e-01
.928e-01

Average

I
I
!
I
|
I
|
RF

el

ISR IR RS2 B o NN R (]

R

I SR L A I

1l

Deviation =

Aratio

.361le+01
.278e+01
.607e-01
.180e-01
.565e-01
.354e-01

Average

t
!
I
l
|
I
!
R

F

Deviation

Aratio

.0ble-01
.50%e-01

Average

|
|
|
RE

Deviation

Aratio
956e+00

Jsde-901

I
I
|

o]

I O rF = =1 (D

Resp.
1.
B.

Resp.
4,
4,
3.

sp.
.16006e+00
.83611e+00
.60161e+00
.85587e+00
.05552e+00
.28388e+00

esp.
1.65374e+01
1.56378e+01
1.
1
1
1

Factor

5.96551e+0(

4.06582%

Factor

12693e+01

.17687e+01
.10730e+01
.04121e+01

1.27830e+01
5.15498%

sp. Factor
.67010e+01
.56818e+01
.05617e+01
.12648e+01
.04931e+01
.62936e+00

1.23886e+01
5.81765%

Factor
00406e1 00
96294e-01
9,.5017%e-01
#.02004%

Factor
34358e+00
49808e+00
09621e+00



i
5]

)

Anaiyt
H ocali
pt.

[ 2T 0 T - G B (N

Analyt
6 cali
pt.

[w R0 I U N S

ROT

ARV LE
CTAE3:00A
CAE3300B

e #12 --
b points
File

CAE3CI10A
CAE3010B
CAE3001A
CAE3G01B
CAE3300A
CAE3300B

e #13 --
b points
File

CAE3010A
CAE3010B
CAE3001A
CAE3001B
CAE3300A
CAE3300B

c—-Xylene

10.00C

Conc.
10.00
.00
.00
.00
.30
.30

—
OO =0

&

Sy O NN PO NS

NN NN

sUULETUL
.18be~-0Z
.186e-02

Cratio

.062e+Q0
.062e+00
.062e-01
.062e-01
.186e-02
.186e-02

Cratio

.062e+00
.062e+00
.062e-01
.062e-01
.186e-02
.186e-02

e LW H I a e

557983
533478

Area
39678100
40909728

2587431
2675522
639796
677163

Area
40901988
44594104

2654372
2781677
690180
692750

(RS R I i o R S

[NORE N B e o s o BT

W2 .

. 715e-01

2.77207e+0
.857e-01 i 3.00219%e+00
Average RE = 3.48755e+((
Deviation = 3.68364%
Aratio | Resp. Factor
.220e+01 | 5.91761e+00
.281le+01 | K.21523e+00
.396e-01 | 4.07206e+00
.409e-01 | 4.07855e+00
.966e~-01 | 3.17852e+00
.357e-01 § 3.81079%e+00
Average RF = 4.54546e+0(
Deviation = 4.75628%
Aratio | Resp. Factor
.258e+01 | 6.10014e+00
.397e+01 | 6.77498e+00
.613e~01 | 4.17741e+00
.743e-01 | 4.24037e+00
.121e-01 | 3.42882e+00
.411e-01 | 3.89850e+00
Average RF = 4.77004e+0(
Deviation = 8.99319%






UL GTIAR

Title: trona
FIILL ZCAN DATA
Acquired

reak
PQUAN Library
Last Calibration

Acquisition Method

Tune/Cal Fije
Datafile title:
Cylinder #5 - 300

Search Method

C:\PROGRA~1\HAPSRUN\DATA\CAECALS \CAE53008

stibrarion kasponse Tablie

05/12/98 at 14:08:55

05/13/9% at 1

ppb

CAE/EMI OCI-TG Test

5-12-98

W = RT +- {

53:04:40

C:\PROGRA~L\HAPSRUN\METHOD\LLK. FSM

0:45.00 / 2 + RT * 0.010 )

Min Fit=0.650; Min Pur=0.650; Min Area=5000

Width= 5-100 scans;

Res= 6 scans;

Lirnear calibration curve

Internal Standards:

I.5. #1 -- TRIS
Concentration =

NLM=2.0

9.940 ppm; 6 calib points

pt. File Man. Area Resp. Factor
1 CAE5010A 1582120 159166.99346
2 CAE5010B 1621917 163170.71558
3 CAES5001A 1723046 173344.65869
4 CAE5001B 1587595 159717.79826
5 CAE5300A 1586445 159602.10410
6 CAE5300B 1679727 168986.61064
Average RF = 1,63998e+05
i1.5. #2 -~ BPFB
Concentration = 4.850 ppm; ¢ calib points
pt. File Marn. Area Resp. Factor
1 CAES010A 3358073 692386.19918
2 CAES5010B 3410616 703219.80764
3 CAES001A 3539976 729891.97312
4 CAE5001B 3509273 723561.45753
5 CAES5300A 3236082 667233.41518
6 CAES5S300B 3314609 683424.54952
Average RF = 6.99953e+05
Analytes:
Analyte #1 -- Vinyl Chloride
v calib points
pt. File Mo Conc, Cratio | Area
ZAESCQ10A i 10,00 1.006e+00 | 2165622
2 CAES010B ! 10,00 1.006e+00 | 2160957

210

1. 369e+00
1.332e+00 |

-

C:\PROGRA~1\HAPSRUN\METHOD\CAES . L5M
C:\PROGRA~1\HAPSRUN\METHOD\TGPCS

2.8<

Resp. PFactor
1.36060e+00
1.32430Le+00

Aratio |



s CAELUG01A i LU0 1.00ke-ul
4 CAE5S001B i 1.00 1.006e-01
5  CAES300A I 0.30 3.018e-02
v CAE5300B ] .30 3.018e-02
Analyte #2 -- Carbon Disulfide
¢ calib points
pt. File M o Conc. Cratio
1 CAES010A | 9.27 9.326e-01
2 CAES010B I 9.27 9.326e-01
3 CAES5S001A | 0.93 9.326e-02
4 CAES001B | 0.93 9.326e-02
5 CAES300A I 0.28 2.798e-02
6 CAES300B I 0.28 2.798e-02
Analyte #3 -- Vinyl Acetate
6 calib points
pt. File M | Conc. Cratio
1 CAES010A | 10.00 1.006e+00
2 CAE5010B I 10.00 1.006e+0Q0
3 CAE5001A i 1.00 1.006e-01
4 CAE5001B ! 1.00 1.006e-01
5 CAE5300A | 0.30 3.018e-02
6 CAE5S300B I 0.30 3.018e-02
Analyte #4 -- Chloroform
6 calib points
pt. File M | Conc. Cratio
1 CAES5010A | 9.98 1.004e+00
2 CAE5010B I 9.98 1.004e+00
3 CAE5001A I 1.00 1.004e-01
4 CAES001B I 1.00 1.004e-01
5 CAES300A I 0.30 3.012e-02
6 CAE5H300B | 0.30 3.012e-02
Analyte #5 -- Benzene
6 calib points
pt. File M | Conc. Cratio
1 CAES010A i 9.97 1.003e+00
2 CAES5010B I 9.97 1.003e+00
3 CAE5001A } 1.00 1.003e-01
4 CAE5001B f 1.00 1.003e-01
5 CAES300A I 0.30 3.00%e-02
6 CAES300B I 0.30 3.009e-02
Analyte #6 -- Bromedichlorcmethane

6 calib points

21)

227305
206588
58750
63814

Area
27700628
28016282

2757646
2750234
780285
793336

Area
15574405
15489580

1586515
1581212
442870
446005

Area
15574405
15489580

1586515
1581212
442870
446005

Area
29162668
23444264

2654030
2625366
707165
652889

el s

N PN W WO W WO N N WO WO WO WD [ S I el

P e N

L3lye-ul
.301e-01
.703e-02
.799e-02

Average

i
|
i
RE

Deviation

Aratio
.751le+01
.127e+01
. 600e+00
.732e+00
.918e-01
.723e-01
Average

'
I
|
|
I
I
I
RF

Deviation

Aratio
.B44e+0G0
,550e+00
.208e-01
.960e-01
.792e-01
.655e-01

Average

l
I
|
I
|
|
!
R

F

Deviation

Aratio
.844e+00
.550e+00
.208e-01
.960e-01
.792e-01
.655e-01

Average

Aratio
.843e+01
.815e+01
.540e+00
.654e+00
.458e-01
.887e-01

Average

|
I
1
|
|
I

e N

i

)

[T I N R e e e

X

oo wwwow®

R

9.

RE =
Deviation =

I
I
|
I
|
}
i

RIE

Deviation

R

e
9
9
9.
9
9

e
1
1
1.
1
1
i

LSl lzYe+ruu
.29346e+00
.22701e+00
.25876e+00
1.29591e+0(
2.26639%

4. 01

sp. Factor
.87740e+01
.85220e+01
.71612e+01
.85753e+01
.75798e+01
.68812e+01
1.79156e+0°
1.32425%

2-G6

sp. Factor
.78495e+00
.49287e+00
.15237e+00
.90004e+00
.24946e+00
.79764e+00
9.39622e+0(
2.62476%

X-NS

sp. Factor
.80456e+00
.5118%e+00
17071e+00
.91988e+00
.26800e+00
81527e+00
9.41505e+0C
2.62476%

2S¢t

sp. Factor
.B83772e+01
.B0994e+01
53568e+01
.64870e+01
.48138e+01
.29173e+01
1.60086e+(1
1.57232%

3.4



L. roL it il et Lrallo IR RSP abdi Lo M2 . rallui
i CAESLN10A [ 4.97  L.003e+00 | 22718664 i .436e+01 ¢ 1.13164e+01
2 CAES010B | 2.97  1.003e+00 | 22289668 1.374e+01l | 1.37014e+01
i CAES5001A j .00 1.003e-01 | 2241200 1.301e+00 | 1.296Ble+01
1  CAE5001B [ 1.00 1.003e-01 | 2257115  1.422e+00 | 1.41744e+01
5  CAES5300A | 0.30 3.009e-02 | 625526 3.943e~01 | 1.31036e+01
b TAEL300B | 0.30 3.009e-02 ! 607161 3.615e~01 | 1.20125e+01
Average RF = 1.3379%4e+{
Deviation = 3,74700%
Analyte #7 =-- MIBK Bl
3 calib peints
pt. rFile M | Conc. Cratio | Area Aratio | Resp. Factor
1 CAE5010A J 10.10 1.016e+00 | 978934 6.187e-01 | 6.08946e-01
2 CAE5010B | 10.10 1.016e+00 | 1152249 7.104e-01 | 6.99170e-01
3 CAES5300A | 0.30 3.048e-02 | 25106 1.583e-02 | 5.19154e-01
Average RF = 6.09090e-0
Deviation = 10.05332%
Analyte #8 -- Toluene \al
6 calib points
pt. File M | Conc. Cratio | Area Aratio | Resp. Factor
1 CAE5010A | 9.99 1.005e+00 | 32334980 2.044e+01 | .03355e+01
2 CAES5010B | 9.99 1.005e4100 | 31693392 1.954e+01 | .9442%e+01
3 CAES5001A ! 1.00 1.005e-01 2554943 1.483e+00 | .17538e+01
4 CAE5001B | 1.00 1.005e-01 | 2469059 1.555e+00 | .54744e+01
5 CAE5300A I 0.30 3.015e-02 | 639063 4.028e-01 | 1.33604e+01
6 CAE5300B ! 0.30 3.015e-02 | 673848 4.012e-01 | 1.33052e+01
Average RF = 1.61120e+0
Deviation = 4,12348%
Analyte #9 -- Tetrachloroethene EREa
6 calib points
pt. File M | Conc. Cratio | Area Aratio Resp. Factor
1 CAES5SC10A I 10.22 2.107e+00 | 8034173 2.392e+00 .13538e+00
2  CAE5010B I 10.22 2.107e+00 | 8030984 2.355e+00 .11745e+00
3 CAE5001A | 1.02 2.107e-01 | 689925 1.949%e-01 .24895e-01
4 CAE5001B [ 1.02 2.107e-01 | 704770 2.008e-01 .53062e-01
5 CAES5300A | 0.31 6.322e-02 | 148601 4.592e-02 .26393e-01
6 CAE5300B ! 0.31 6.322e-02 | 150283 4.534e-02 .17211e-01
Average 9.29065e~-0
Deviation = 1.55813%
R
Analyte #10 -- Bromoform
6 calib points
pt. File M | Conc., Cratio | Area Aratio | Resp. Factor
L CAEL0L0A | 5.38 1.109e+00 | 4634349 1.3480e+00 | 1.24411e+00
2 CAES5010B | 2.38 1.109%e+00 | 4629078 1.357e+00 | 1.22355e+00
3 CAE30C1A [ 0.54 1.109%e-01 | 358207 1.01i2e-01 | 9.12207e-01
4 CAES5001B [ 0.54 1.109e-01 | 376628 1.073e-01 i 9.67509e-01
5 CAE5300A l 0.16 3.328e-02 ¢ 81094 2.506e-02 ! 7.53022e-01
t CAES5300B ! 0.16 3.328e-02 | 88169 2.660e-02 | 7.99322e-01
Average RF - 9.83286e-0
Deviation = 2.16591%
Styrene t T3

Ana.yte #11 =--
ke,

~alib points

27




[ O AL

[

CAESQ10A
2 CAES5010B
3 CAES001A
4 CAE5001B
»  CAES5300A

6 CAE5300B

2175

Cloic .
.99
.99
.00
.00
.39
.30

N )

N

ioratio

.060e+00
.060e+00
.060e-01
.060e-01
.179%e-02
.17%9e=-92

ALe2a
24430152
24705562

1474013
1543280
299676
293701

ALdliw
.275e+00
.244e+00
.164e~01
. 398e-01
.260e-02
.861le-02
Average

Deviaticon

W o— r-

il

cavhol

.53193e+00
.51672e+00
.021522+00
.13503e+00
L49861e+00
.43393e+00

»l

.35629%e+0C
.78926%

¥

RO

w
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QA/QC DATA
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. T ELD Pow /

All American Aspiialt Plant
Irvine, California

Tu\ume\ Exl’l'a.vs“' Doct CTE.\)7 Date July o8, 1998
Sov mam‘{ MM Page L of 2

Quality Control Check Observation
Prior to Start of Tests '
Keep ail cieaned glassware scaled until train assembly c\m_.

Assemble trains in dust free environment

Sowa
Visuaily inspect each train for proper assembly A

Level and zero manometer
Calculate proper sampling nozzle size Ane, 258 .25
Visually inspect sampling nozzle for chips VY
Visuaily inspect Type S Pitot tube Qs
Leak check each leg of Type S Pitot tube Az
Leak check entire sampling train Sinae

one

Oz

During Testing

Read temperatures and differential pressures at each
traverse point

Sample data and calculations recorded on preformatted
data sheets

Unusual occurrences noted in test log :‘:P""“"'l l{:psmw.u[w_a—..ahu

Properly maintain the roil and pitch of axis of Type S
Pitots and sampling nozzle

Leak check train before and after any component
changes during test &.{ju__

Maintain the probe and filter temperature

Maintain ice in ice water bath and maintain impinger
exit temperature

Calibration forms reviewed for completeness and ’
O

aceuracy
Data sheets reviewed by PM daily during testing

Medd 315 MR CA mm Yy MR 5
) ottt (00 cne Y= loo

- 1 9y
Adn = AH= 1.90
23]




‘Date  July 2, 1998

Page 2 of 2
Quality Control Check Observation
After Testing
Visually inspect sampling nozzle &M
Visually inspect Type S Pitot tube Lnee
Leak check each leg of the Type S Pitot tube
Leak check the entire sampling train - ;Oaw
Record observations if any ~Man |
Field Log d I
Project name/ID and location mﬂdﬁ&? o /(a MM y w
Sampling personnel (names/position) Locees £ /44, Al L Aa-u__

Geological observations including map . ALY M L,‘,l,..ﬁ:_u...._.,. L,:M,‘ f‘ Mmj‘;wa

Sample run times and dates quf %M,’J’d,é‘léﬂm) 7/27/@? mj’(f 9%"”"")
Sample descriptions Pt Db My Osgacse MAS)
Description of QC samples N/A

Deviations from QAPP AP A e, mwu‘wj-
Difficulties in sampling or unusual conditions Mol 1 aﬁw._b:.‘ bt Preceaa. (8. orvd}‘\,
Sample Labeis ahes i

Sample ID %M

Dateandtimeofcollection 7-‘2},‘?}/ (() g wa\'h RN PWIB

Lab technician initials WA TN Pz DHID P pmg™
Analytical parameter PAN. EOM  Pakiba,

Preservative required K,_L}& SML-: C.».m-D
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All American Asphalt Plant /! & U vy
‘ | JulyR¥y/, 1993

Irvine, Califormia : —
Townel! ELxfeos? Dact ( 7E2) Page | of 5
fr M 35 5 A
I. Test Run Observations Date 72’” 7—/’5
R = Recommended Test Test Test Test
M = Mandatory Hun Run Run’ Run
1 4 | 3 4
mms Va5
1. Train. set-up °~ filter ID : . ) %—ﬁ%
; - filter weight Y '
filter checked for hoiles v -
filter centered - ‘ % s
" nozzle clean: . aE e il
nozzie undamaged - s
nozzle diameter (im.) ﬁ ‘2)%
probe liner clean [l A
probe markings correct Jye2 Lo
probe heated aiong 4 '
o entire- length - -- - N Yen 1 Aen -
..... - : imuugera' char;ed' PR T Y, ; .
. R inpigser'- 1emg- - -ttt - % BN
.......... . . - “t!r‘ box 1av‘1ed. . .- :Iq‘w

...... e . mme o oeoms pitnl:mmter'zemd' e e e Ty o N -
-+ - -prifice" manomateyr zeroed' iﬁ """" R
R -+ filter- box’ or* hoider- at* temp. gtﬁ N -7 i .
all ball joints lightly

. greased ‘' ‘-t oot ,u/Ai m/ﬂ. L

------ - all openings' capped- - - - - o | ~geo
2. Train leak check e - iz P R S
at nozzle: initial- (R)---- VAC -~ -~~~ '/ i el :
(<092c£m@15 Lc - (I
in. Hg initial. intermediate (R) VAC - ~ ' | IR
Intermediate and e - i
final at highest intermediate (R) VAC i |
Vacuum during - LC | :
test run.) intarmediate (R) VAC
final (M) LC .00t o0 |
“VAC . . ] 7, .. . .
3. Pitoc lines leak initial positive line R) WK1 23 of R R
check: negarive iine (R) s “>3;‘/( —
(hold 3 in. H90) i
2 final - positive line- (M) - 6:3'6{ 3 '6/“ """"""
on manometer for ' , ] ’”
(15 uc.) st negative  iine- (R)- 3f '6‘(J }:de
: s ot pitot tube undamaged ycai":‘i"é
M=3 bag initial leak check (M)
Tadlar bag: Should hold 2 to 4 in. Hy0
pressure’ for: 10 minntes-or-- """ " N 1 [
zero flow meter reading om /U / m M
continuous evacuation or : -
Compiecaly fill bag and lec [
stand overnight——o deflation.

Mol ; sl 3.8 Mtld 3.7 mB ”‘f’

2353
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Julyp ¥, 1996
Page 2 of 5

Date

R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
T | f 43 4
............................... ﬁ J‘ ”er
4. M~3 sampling train check: 4\
ipitiai (M)-- - ~--- RN .. /'\l A
‘(should hold | /
10 in. vacuum final- (M)~ - o 3 113 BRs
for- 1{2. min..) .............................. . \ I " ‘,U!{ . -
Purse sample train with stack'gas ' __ ] i
.... Constant rate sampiing '~ lpmr 4 X I
ST Time tesc started R AR
. . Tim cust- ended- [ .. - on .. . o /g: N . Q0
8. Dry gas (- J port imitial -~ %9 2594
ﬂeﬂe! ...... fimi ........... s . . .« as . .
volume: (- ) port imitial -~ "~ T R S W SRS S ik
....... finai..... - -.-....'
( ) port initial- -~ - - - 1
- . fin‘i ..................... .
(. - ). por‘l: iﬂiﬂili. ............ — - e
. . . L e om e . fin':L ............ q -i?
7. Train operation Nozzle changed
during run during zmm - Né DO
e s e arrwr s owe = NOT. m ............ - T P
pil:ch' and- yaw of" ptnhe' Oaky "t - _4? . w - R
nozzlg- not !cnned- on* nippie ................. W YRR .”o ...... l .-
effsctive seai around probe ~ - e I ruaed VT b
Srobe moved at-proper-time T oy, & ovan U i
probe heated' R —— — p R s I

calculafor comnstants or nomograph
changed when TS and/or T
changes' significancly

average time to set
jsokenetics after probe
moved to' next: point ~ - -

Average values:
impinger Lemperature

shOuld- be-s 70.? ............ e A

#
Post tfilter gas sStreamer or

Filter box tempe e
ey o) 320°F,
—%F circle one " -

stack temperacure ' - Xl 51~ | S O | |
baromecric- P taken' and vaiue 393t 49 At - KB
was probe ever disconnecced '
from filter holder while in

scack? L ~ 0

was filter changed during runt Ado { MO L




238

Juiya Y,

1923
P
......... - A8 30f 3
bace |\ 772 | 7ZD
R = Recommended Test Test Test Test
M = Mandatory Run Run Run Run
1 3 4
................. ) /![5- 3 )- RN S
Check on filter holder 1oosenzng of
clamping device holder : Q)huh ilumx
was silica gel changed
during run? .Nd - MO L
was any particulate lost? R |
Accurate P s KF AF TP S7ek
reading of: . _#g_[?: _L(.‘L% """""
meter temperature - B S D R A MR
stack temperacure - - SAfef | BN
meter vacugmr: - c ;o o cccccccccco . q ”M . .6". Jel o aonann
tim. Per- poitlt .................... .7 . e o+ - - IR
impinger' temperatyre " Tt i&% < %‘!;ﬁf-i oottt -
iiter box temperature = ' 1 oL oS Il - - P

Minimum sample time of ° min mat
Minimum sample volune of /{5, 221 dlcf collected

...................

8. Post test: = All openings-sesied - ---~---"- """ IR L A B R
- recovery area’ ciean* ShE'.t!“d ......... B ; e v oafe ! ‘ Y
- filter handled: with- gloves, forceps " ' | Mg ladeg 1" """ | -~ "~
-~ perri dish seaied, labeied- % B g e
~ any sample lost- S ~ s | Ae ™
grad cyl.
weighed
water measured- -wml - -pgms -

- nl:.ca_gei wa:;hed nel: g!u'

- condu:.on - goiox -

............

robe’ cooied sufficienciy
- nozzie removed- and' brushed:

robe brushed 6 times - -
~ nozzie' brushes - ciean - -- - -
- wash botries cisan ‘-

................

~ geetone clean- - - -

- M~8 15 minute' purpe -

- water/solution clemn - - -

-~ bilank taken: ' acetone, water,
Probe brush and extension clisan, °

- gther-

Sampie containers’ Clean

Capped-

Lapeied

Seaied

Liguid: ievei marked -

e

<



o P ke (‘J-ulter M(Kx

2 3¢

JULY & 1770

- Page 4of 5
mace | T£) | TE
R= Recomunended Test Test Test Test
M = Mandatory Run Run Run Run
7 3 4
...... /chms. ce o

9.

" analyzer ~

Post test Orsat Analysis of tnitial (M)

integrated bag sample Orsat
Analyzer leak check
(levels ghould not fall below Final (M)

cap. tubing and not more than
0.2'mL'in'burreCte for 2 min.)

10.

Orsat samples? Each ba - anaivyzed 3 times

% C0y a rees- within 0.

~agrees within 0%

%Z-CO-a ees’ within 0:

........

Analysis at emnd of test. Orsat analyzer
hecked against air- (20.9 %+ 0.3)

[ £ . *
Orsat analysis:
C022~

............

Fo = 20.9 ~ & 09
-% COq S

Fuel

Fnrangg'for'fuel‘

Orsat analysis vaiid

Orsat solutioms changed

when calculated Fo
exceeds fuel'gzge'range'

All samples 1ocked up

- cowm onent8'=1enn’and'sealed'“

L0 GRABATNATr¥-

..........................

- Qrsat

——"Run- 18okenetic -~

= Particuiate TECcOVery

— process data’
- charts" '

. - Caiibratlon sheecs ...................... .




J.

July o/ Y, 1998
. Page > °f5

NOTES: Care should be taken, when sampling for organic compounds, to
follow stringent quality control guidelines to avoid contamination of the

sample and sampling train. Take note of any occurences which could bias
the gsample in any manner. :i’ 0

Include: (1) General comments; (2) Changes to pretest agreement with
justification; (3) Identify (manufacturer) and describe condition of
sampling equipment; (4) any abnormal ocgurrences during test program.

(Additional page(s) attached: Yes -/, No )

Do UM PES . g
Signature of Observer
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Affiliacion of Observer Date




TED Rew R

All American Asphalt Plant
Irvine, Califormia

73/\1”6,( EX‘&'aJ?l Duc?" (TEO) [l)’ate .iulgf“if, 1998
Qe m33(h|'ﬂ1$§ 5; M -3/5 age of 2
QuﬂtyconmlCheck ot tion

Prior to Start of Tests '

Kecp ail cleancd giassware scaled until train assembly o enx

Assemble trains in dust free environment A%
Visually inspect each train for proper assembly i«u—a
Caliculats proper sampling nozzle sizs Vo (202 3 D)
Visually inspect sampling nozzle for chips d _ '
Visually inspect Type S Pitot tube AM
Leak check each leg of Type S Pitot tube AU‘_*&*
During Testing
mmmﬁmﬂmam CLM
g:vs:e::landdmhnonsmdedonmmd CLM_Q- |
Unusuai occurrences noted in test log o
Properly maintain the roll and pitch of axis of Type S v
Pitots and sampiing nozzie ;& /U/A'
Leak check train before and after any component
changes during test Aﬂ.m
Maintain the probe and filter tempemture oo
Maintin ice in ice water bath and maintain impinger v
— g
Calibration forms reviewed for completeness and
accuracy oo
Data sheets reviewed by PM daily during testing ~an
Mm-23 (mad MR v e 315
3 = ].00 MQ = A .
- J.0
An = 178 Lyl;-fms’

Z36



Date July 2), 1998
Page 2 of 2

Quality Control Check Observation
After Testing
‘Visually inspect sampling nozzie ) evn,
Visually inspect Type S Pitot tube PP
Leak check each leg of the Type S Pitot mbe 5O e
Leak check the entire sampling train - Dores
Record observations if any ‘ e
Field Log

Prjocs e ad oaton Aol die "’/“%’;,f 727 e Lol

Sampling persommel (sames/posiion) ™ %LL — Wils Meafr: |
Geological observations including map LY (ot et Hit ! iy

Sample run times and dates bA?% (M-23 X Pgr"tcu‘u"ﬁ WM-3d[
Sample descriptions w Dol Onoes £om
Description of QC sampies WA

Deviations from QAPP e |

T —————— R R IR

Sample Labeis .«g&ﬁ

Sampie ID Aes

Date and time of collection 7—,5)‘-?8 F70RAM — /12427 Am
Lab technician intiais Lagww (m-3:5) f OH{

Analytical parameter cgonten { Pt bl
Preservative required : /%Q P -.S-’G-WFL: C g_o(

Z237




LY,

411 American Aspaalt Plant

tpvise, Calitopls - puet C TED)
o mmS A3

[/ £l AONV< 10y 257 1998

'_____.———l'"’

Page l1o0f5

f. Test Run Observations Date 75” 7’5”
R = Recommended Test Test Test Test
M = Mandatory Run Bun Fun Run
a2 i p 3 4
1. Train set up filter ID
- : filter weight Py AW S 4
filter checked for holes Ao | Al
filter centered - J; e
~ nozzle clean s
nozzle undamaged " |
nozzlie diameter (im:? VAR &
probe liner clean tled
probe markings correct besea 4/7“;
probe heated aiong / v
entire- length - - ;
impingers- charged &
....... minger!-lced... ppepeeaa RPN B R
---------- meter- box leveied - - L
............. pitbﬂ WAnOmeter: zmed‘ P P
“orifice manometer- zeroed TRy 1 opr )
------------ Tilter box or hoider-at temp. | >%¢J {g{gj : [
21l ball joints lightly 0 l
. '_ﬂlled' e e e A}/A_ p//.’.
R all openings-capped | A c ) |
3.  Train leak check ic - 1.0Ro. i YA R
at nozzle: initial (R)-- - VAC - 5 el 1 : :
(<°pz -Cfn @ 15 Lc ...... ] . - . .‘ . .
in. Hg initial. intermediate (R) VAC L i
Incermediate and ‘ e - 00Y . o/
final at highest intermediate (R) VAC l Q”gg 7Y
Vacuum during LC | i 4
test run.) intermediate (R) VAC |
final (M) e 1.00C 1 008
.. VAC <L o[-
3. Pitot lines leak Tnitial positive line (R) ol 7 3 K& TS
check: negarive line (R)° | 2 [y < .
{hold 3 in. Hy0)
final - powitive line- () | 2 I 1 >F 0Kt
on manometer for ' -
(15 sec.) negative iine’ (R} >3 6K >3' 0/(
R Pitot- tube undamaged I N Y
M-3 bag initial leak check (M)
Tedlar bag: Should hold 2 to &4 in. Hs0
pressure’ for: 10 minutes ov- f A i
zero flow mecer reading on Ii /’) / ;0
concinuous evacuation 0T ; '
Compiecely fill bag and lec A EL //7
scand overnight=-no deflation. : ]

mm S MBS
\J:_ ].o O

IERAL

M_s‘/-_l'



Julye”, 1995

- Page , 5

Date
R = Recommended Test
M = Mandatory Eun

4, M=3 sampling train check:
initiai- (M)--- ---- C e .

(should hold
10 in. vacuum final-(M)-- - - --n
for-llz'uin.') .............................. WP R PRI A R
Purge sampie train vith- stack gas .
- - Constant rate sampiing- - - -- ‘1 pwr - - :
5. Time- test started’ - e P ——— "
‘Time test ended —

6. Dry gas (- ) port initiai - -- - - -
meter 0000 o fin.i ....... P B
volune: () port inigiai - - BE

nj ------ - f:Lu!- ..... .. -
’p ¢ { ) port initiai- - -
. .. - ﬁiui .......
(. . ). por: in__]:..tili ............
. v e e e e fin.i ............

7. Train operation Nozzle changed

during run during run -

probe moved- at- proper- time R

probehn.ted. . o s s s s . . . .

caleulatcor constants or nomograph

changed vhen TS and/or TM

changes- significantly-

average time L0 set

isokenetics aftar probe 4 arel 7o S

mo“d.co.next.Puint-... fe e i as . N Y O L . . .-

Average values:

impinger temperature

should be<70°F ---:--- ---.. . e ense e L . GQ S k’
Post filiter gas streamar or

Filter box :%
<320°F
: 'circie‘one---'- e ... .G.K. 0/(- R
stack temperature - - - T fm R
barometric' P taken- and- value - 27233t 27233 - -t

vas probe ever disconnected
from filter holder while in
stack? Ao w0

was filter changed during run? MO | A2 )

...........

L
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July 237 1993

......... L e e e ..Pfge 3 of 5
wee \12) | TE1
R = Recommended : Test Test Test Test
M = Mandatory Run Run Run Run
1 3 4

Check on filter holder loasening of

was silica gel changed
during run? S

Accurace

reading of: AH

clampin device holder : . Q!
fia”)
- .

was any particulate iosc?

4P

Iiter box tempevrature ' .-
Mipimum sample time of /dA - min mat
Minimum sample volume of ~ [~ dscf collected

......... e na e .dg-laﬂ,-

meter temperature -’

stack temperature ' -
meter” vacuum: - see

time" per* point - -t
Impinger temperature -

8. Post

- 'I.'EBDV!EZ

cest: -t Aii- oEninE‘- !uiad ............ L R TN .
—area- ciean sheitered "~~~ Hia T % ‘

Wes;- forceps’ e —
—petri dish seaied, labeied ~ __ T cian ——
= any sample lose - - " ppm— A"O%F IR
grad cyi.
weighed
wvater measured: - wl -~ pms : - s
3 35. e
condit T
""" ) “""z-spent--................. e
Tobe cooied sufficiemely . ST Ve
~"nozzie removed and brushed %— R
T probe brushed 6 times e e L
= nozzie brushes'clean - -~ " "~ T, s |
——ash bottles cleam '~ "~ "l s ﬁ T
- geetone clean- - - - - oo TC e Y I Dﬁl
- H'B lﬁ‘minuge- purge ‘- - el K . ..!!![4.
~arter/solucion clean ________—Zpdd - g L
—blank taken: acetone, Warer; Other o/ ? ------
Probe brush and exctension ciean, = 1, i,

Sample contalner: Clean

Capped’

Lapeied

Seaied:

Lionid: level marked 1 {24 - ,?,!.!. -




July 9¥,1998

Page

of 5

R = Recommended
M = Mandatory

Test
Run

Test
Run

Post test Orsat Analysis of Initial (M}

integrated bag sample Orsac
" analyzer - Analyzer leak check
(levels should not fall below Pinai (M)

cap. tubing and not more than
0.2 nlL in burrette for 2 - min.)

Orsat- samples:' Each bag ansiyzed 3- times-

% CO» agrees-within 0.2% - -
*On a reQS'wifﬁzﬁ-ﬁfiifTrrrf-

T Coa rees' within: 0s2%

Analysis at end of test. Orsat analyzar
checked against air- (20.9-+-0:3) - - -~ -~~~

Orsat Analysis:

Fo = 20.9 =% 0 '
—z—crz... .......

Fuel- - -+ -+ -

F,range for- fuel

Orsat analiysis  vaiid

Orsat solutions changed/
when calculated F,
exceeds fuel cype rangg

All samples locked up
All sampling components’ ciean’ and seaied -

All data’ sheets subm;:ted to" obcerver'jg K

- QPFSERLE CC T Tt Tt ssmsewe mmm s '

"= Run‘ 1sokenetic- Telnfbbserver
= Particuiace recoverv --------- -

- Process data

- Charts- B

'-'Caiibra:ion she@gg: '~ - - ;




July.,ky, 1993
_ Page 5 Of 5

NOTES: Care should be taken, when sampling for organic compounds , to
follow stringent quality control guidelines to avoid contamination of the

sample and sampling train. Take note of any occurences which could bias
the sample in any manner. So l._l

Include: (1) Gemeral comments; (2) Changes to pretest agreement with
justification; (3) ldentify {manufacturer) and describe condition of

sampling equipment; (4) any abnormal ogcurremces during test program.
(Additional page(s) attached: Yes ./ No - )

EE%%E} N i)éit g 2 Q fzszf_f'._... . : ZEL.glg_Eaé;

2499

Affiliation of Observer Date



All American Asphalt Plant’

Irvine, California _

Sde Exhavst Dot (SE8) Date Julyaﬁ, 1998
1 2

0 M3/ 7” mm I Page of

Quality Control Check
Prior to Start of Tests
Keep all cleaned giassware sealed until train assembly
Assemble trains in dust free environment
Visuaily inspect each train for proper assembly
Level and zero manometer
Caiculate proper sampling nozzle size
Visually inspect sampling nozzie for chips
Visuaily inspect Type S Pitot tube
Leak check each leg of Type S Pitot tube
During Testing

Read temperatures and differential pressures at each
traverse point

Sampie data and caiculations recorded on preformatted
data sheets -

1313

2
=
ld"
~
hJ
[Fo
N

Unusual occurrences noted in test log

Properly maintain the roil and pitch of axis of Type S
Pitots and sampiing nozzle

il

o
;
=

Leak check train before and after any component
changes during test

Maintain the probe and filter temperamre

3

3

Maintain ice in ice water bath and maintain impinger
exit temperature

Calibration forms reviewed for completeness and
accuracy

Data sheets reviewed by PM daily during testing A

MM 27 mp F 34 Methd mms — 18 #3/‘?
J:M—‘OO7@ V= .9¢Y

Aﬂ ?J/ /J/‘l: /.(FJ_/

3

3

245
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Date July@Y, 1998
Page 2 of 2

Quality Control Check

Observation

After Testing

Visuaily inspect sampling nozzie

Visually inspect Type S Pitot tube

Leak check each leg of the Type S Pitot tube

Leakcheckmee:niresmnplingm-iﬂ

Record observations if any

s
e,
e
deve

Field Log

A
[

e ——

'y

Project name/iD and location

ik ot By, CHY-

Sampling personnel (names/position)

Jea 8o %ﬁ—:ﬂk&ffl-i /‘fﬁﬁ;f

Geological observations including map

PLX 591.‘! (o b3 Tt
MBI'.Y-@DMW MM.S’-(/JOMM)

Sample run times and dates

Sample descriptions Pu‘t.j-h@l-‘ﬁu’) Ong cac H"HM-:) 7-2¥-
Description of QC sampies plA ’

Devistions from QAPP '

Difficulties in sampling or unususl conditions M&(QM ( Phrecens o 3

Sample Labels Aren 7 >

Sample D AL;A

Date and time of collection 7U_' ;q-?é‘ (790 Am & 7:00fm
Lab techniian il 18 7 on) (zis) DA P(nmssD)
Foty prmers futlll f Ospos

Preservative required /5_.._3‘ C:ro'Q i




All American Aspnalt Plant A T Rt

Irvine, California 74(5‘50) Sslo Exhavs - JulYZf, 1993
SO For Page 1 of 5

e mais¢mms

I. Test Run Observations Date | SED jE'ﬂ
R = Recommended Test Test Test Test
M = Mandatory Run Bun R\am R:n
1
1. Train set up ~ filter ID . . %—.ﬂ@/

filter weaight A/,
filter checked for holes

filter centered

- nogzie clean’
nogzle undamaged

P
d
e
nozzie diameter (in.) :_ﬂ__.nﬁ
Zmn—
2o

probe linexr clean
probe markings correct
probe heaced along

. entire: length --- - i N ey :
..... . . . lmpluger" ch.—_!ed. [ N - . ‘Ig . B i‘l/\- . . . .
e . e v e b omor e oeom 1“1“ s 1ced ........ . e = . B . . gi;/’. N
.......... . - e . meterE:oxievuied"' . .ﬂ—’w
...... - R e s oe o= pitol: mnmter zamed e s e . . - *3&4.. .
T orifiCe mamnoweter zerped | A 1 47 | —
e e e s om e mat e v e - filt!r’ box. or* hoidﬂr at* :Em'- . . . w wen g .o ', .. .
ail bail joinl:s lightly i J
N greased ............. - . |. .....
...... '11 Openl‘n ’c‘ . 1!".. . - .. R .
2. Train leak check Lc _—"'A - 'ﬁ,- : i! g |- -
at nozzle: initiai (R)-- - VAC' R '—'ﬁ' AL I Bkl ,
(<°pchm@15 Lc ...... !.. .f.‘. . s e e . .
in. Hg initial. intermediate (R) VAC _ : .
Incermediate and e - -
final at highest intermediate (R) VAC ]
Vacuum during LC | ' i
test rum.) intermediare (R) VAC
final (M) LC - , O/ of
- VAC . . 7} o .- . ..
3. Pitot lines leak initial positive line (R) ' =7 3 2 b k77 R R
check: _Q_E_Ea:i“ 11!!2 (R)' e . . e . [ . . .

(hold 3 in. Hp0) _
final - positive lime (M) | =2 - >3l -

on manometer for . k' k
(15 uc.) - negative  iine- (R)- -~ O F LS
: . s  pltoet’ tube’ undamaged: - | - o 1
M=3 bag initial leak check (M)
Tedlar bag: Should hold 2 to 4 in. H90 /
pressuore’ for: 10 winutes-or-- - - ‘F "}

zero flow meter reading on /U/ﬂ ﬂ///
continuous evacuation or- ‘ : ik
Completely fill bag and let / A

stand overnight——mo deflation. 4

MaThd Mmy - MBH 34 Ml ) 317 MATE YA
=~ L 98- {.007 y = ,?_2»7’" (.OOP) e
¥7 Y
’ e (sue Grunte A [FY




ZY8

Julyay, 1996

- . Page 2 of 5
Dace | MM I\ ML)
R = Recommended Test Test Test Test
M = Mandatory Run Run Run
1 2 A
.............................. SEBSEQ. ..
4. M- sampling trainm check:
ini:iai- (u.). I S T l S }.A -
(should hold N ' ,U / j/
10 in. wacuum fi“i- (H)‘ e - - A e g
fnr_iiz.min..) ................................ ¥ .......!.----
ﬁfge sample train with stack- gas : BN
... Comsctant rate sampiing- - -~ -l pmw _ : A A o
5- Tim. te’:. started' .. . . R 7!2‘AH [ o
~Time test ended WA E
6. Dry gas (- ) port initcial -~ - - o237, 34f
me:er ...... fiui ....... . . N . .
volume: (- - ) port imitiai - "~ RN R aE
....... finli" e " SR
( -)Tecc Imiciar Ll b K
B . fi“i. ..................... . N
(. . ). por: initia.L ................. .o e ..
- . final -~ -t S KANFEI A2
7.  Traim operaticn Nozzle changed
during run during run -
W s e e No-r.mom ............ U;['Uﬁ
pitch- and yaw of probe-o.kv t - o R U B .~ M e
~Szzle not scraped on-nippie " - L. Ao |ty L [
effective seal around- prope -l F - oapcy s [
probe moved at” propar: time ' - 0t t - AT TV S 1
prope heated - s LN | MAas |
ealculator constants OTr ucwograph . v
changed when TS and/or TM ,U / A, L / A,
changes' significantly i
average time to set R pams
isokenetics after probe Y
moved' tD° GEXE" point. C e - L lﬂ}% L /0 &b& ...........
Average values:
jmpinger temperature
should. be,s 70.!' ....................... r . O.k b k e
Posc filter gas sSCreamer or
Filter box :emp
J <320°F
—F circle one iy ce .6k .| o t ;
stack temperacore - To3d 1 256 | 1
baromecric P taken- and- value .58 J73) -t
was probe ever disconnected .
from filter holder while in
stack? s U w0
was filter changed during tun? ou )| L0




297

Juiy;‘{ , 1

Page

........... Jof 5
e | SEp)| SE7

R = Recommended Test Test Test Test

M = Mandatory Run Run

Check on filter holder looaenxng of
clamping device holder

was silica gel changed
during run?

was any particulace lostc?

Accurate
rending afs:

meter temper Ature:

gstack temperature- -

meter  vacuuoms© t v ce o st e

t im- per- Pﬂinﬂ ....................

%_n;_gi._rlger' temperature " " "
iiter box temperature:

Minimum sample time of - Z@ min met

Minimum satnple volume of ----- d'cf collec:ed
8. Post test: - Ail- Dpenlnga seaimd- - - C YRR R R
=~ _recovery area  ciean  sheitered - - - - - 2R /?QLM ......
~ filter handled with  gioves; forceps- - - 2 og | s | F
etrl dish seaied, labeied - . T %
-~ any sample losc: I < ;,U’yr T - P,
grad cyl.
we:.ghed
vater measured-9bi L - AN v
- silica gel- wa:.thed net’ E" ----- 7S X ¥ie AT EEREREE

- cond:.non - ¢coior -

- probe' cooied sufficienciy

- nozzie removed: gnd' brushed-
robe brushed 6 times - -
- nozzie brushes-ciean - --

- acectone clean- - -~ .- ool

- M=8 15 minute purge - - - - -
- water/solution cilean - - - -

.......

- blank taken: ' acetone.,” water, othexr:

Probe brush and extension ciean;, °

Sample container:: Clean

Capped:

Labejied

Seaied: - -

Licuid ievei marked -




- Page Lof 5
Date | S pl SN
R = Recommended Test | Test | Test Test
M= Mandatory Run Run Run Run
1 .. 2 4 3 [A
""" "M_} M?L\ S
9, Post test Orsat Analysis of Initial (M) /n\ Nt /h .
integrated bag sample Orsat
" analyzer = Analyzer leak check M / A/
(levels should not fall below Final (M) - 4\ :
cap- rubing and not more than ' ! ¥ \
0.2 wl- in burrette for 2’ miu.) I : -
Orsat sampies:’ Each bag anaiyzed 3 times : B i
7 CO, agrees within 0.2% fo 3
0. aprees within 0.2% "~~~ - SR IV R ¥ -
¥-CcO asraesa within’ 0'.2: ..... it - h R ot T
Analysis at end of test. Orsat analyzer Y v |
checked againsf. air- (20,9 +033) - - . See e .. ‘
Drsat Anaiysis: 1
. COo% - il o Lo
y Cop——— T —
co% s T N \.\ b T |
Fo = 20.9 =% 0
e s TN L
Fuel . . ".’ . I. .’. . .‘.. . . r . J
F range. fur. f'ue]. ] i P t
Orsat anslysis valid ] T 3B |
Orsat solutions changed v/ \’V l
when calculated Fg i
exceeds fuel type Tange }
All samples locked up : : Oeo |
All sampiing components’ clean and geaied e S T b \
All data sheets submitted to° SbEeTrver qaa - i |
— orsat "~ T ————————r e s n e T < s 2% N ORI T - l
~——Run. 1sokenetic - TesmjObserver: oL EEEEERE g ,
—Particulate recovery. -~ - gen 1 T TR
——rccess data__ 17 T
e r . -.---" .
e i i -u aue I B
Czliibracion sheets 4 \ &U 2
- O = N .
L Ameemt sz 02 O+ =20 ad 023 F
Cow

zZ5Y

July 2y , 1998




Signature of Obsérver

Z2<77

July ¥, 1993

Page 5 of 5
NOTES: Care should be taken, when sampling for orgamnic compounds, to
follow stringent quality control guidelines to avoid contamination of the
sample and sampling train. Take note of any occurences which could bias
the sample in any manner. fir

Include: (1) General comments; (2) Changes to pretest agreement with
justification; (3) Identify (manufacturer) and describe condition of

sampling equipment; (4) any abnormal occurrences during test program.
(Additional page(s) attached: Yes -,/ , No "~ .)

PES. - - )-24-58

Affiliation of Cbserver Date




SED Row &

All American Asphalt Plant

?,7’:’ (Z'l:fﬁn:?f' Dot (5/50) Date  July2J7 1998
For MMS § M35 Page 1 of 2
Quality Control Check Observation
Prior to Start of Tests ‘
Kaepailclmedglnaswmsealedunﬁlu'ahassmbly ! !
Assemble trains in dust free eavironment |
Visuallyinspeaudlminforpropﬂmmbly A
Levelandmmometer . l
Calculato proper sumpling n0Zlo 5% de  (0oth loeakus . 360)
Visually inspect sampling nozzie for chips P
Visually inspect Type S Pitot tube —T
Leakcheckmhlegof'l‘ypeSPiwtmbe CLM_.
Leak check entire sampling train c!.;::_
Duting Testing
Rndmpamumddiﬂ'ermﬁnlpmumh
traverse point Ao
[ Sample data and calculations recorded on preformatted. v
data sheets g
Unmﬂoeunmcﬁnowdinmlog A;uu
Properlymaintaindwmllmdpimhofaxisonypes o
Pitots and sampling nozzie LAen //U/A)
Lok chock train before and after any component T
changes during test fﬁw
Maintain the probe and filter temperature ~4<s
Maimain ice in ice water bath and maintain impinger ’
exit temperature ~en
Calibration forms reviewed for completeness and .
accuracy i e
Data sheets reviewed by PM daily during testing ey
M 23 mm MR 34 ol 315 MBT zk
J - M \_oo’] ot ‘\); 98 1007 e
Al = /.83 AR 183

5



Date

July 2J°, 1998

Quality Control Check Observation
After Testing
thspeumpﬁngnoule !
Visuaily inspect Type S Pitot tube Ao
Leak check each leg of the Type S Pitot tube M
Leak check the entire sampling train CQMA_RL
Record observations if any Uen
Field Log v - ‘
F Mix Ao pho\Xy foed N

Proiect name/ID and location

Sampling personnel (names/position)

Pl < ém GOy
Rude,  mM-23 P~ 33

Geological observations including map

LSl b0 b, bR ¢ s

Sampie run times and dates mS 130 ma)(M-313"~ 60 1) 7-JF-58
Sample descriptions Qgs N (MHS’\ ﬁww (M—}/J')
Description of QC samples /UA#’

Devics om QAP Dl ot o FEL
Difficuities in sampling or unusual conditions rﬁm‘(bg Qg ( Crocens B ; )
Sammpie Labels e

Sampie ID %;&Q

Date and time of collection 2.2)298 (240 - /o..”.)

Lab techmician iniials B F 0 (mns) 277 P mas)
Analytical parameter Caat 0} § Ougonns

Preservative required K-Ug (,_“_0 d

253




All American Aspaalt Plant

Irvine, Californi

SED

July 25, 1993

Ron 2

a
- . ———
Si/0 Ex%an?" ﬁurj' (5[‘0) Page: 1 of 5
G mwe 37 F/7

1. ‘Test Run Observations Date | 572 )) SED
R = Recommended Test Test Test Test
M = Mandatory Run Bun Run Run

ﬁ RS I 4
MY | MIDN
1. Train set up - gilter ID SEOD-
: : : filter weight Al YL L
filter checked for holes 5 % )
filter centered )
—nozzie clean -
pozzle undamaged s
nozzie diameter (im:} o , 350
probe liner clean
probe markings correct ﬁ,,
probe heated along v
entire: length -~ Aageld
----- Topingers- charged = W2
..... iminggr8'1CGd"' TR . W srtn e
meter- box leveied -~ Vi 1 otea L
--------------- pitot manometer: zeroed: | 41 Aeq
—orifice manometer- zeroed  ____ Ty e L
------------ ~fiiter box- or' hoider- at' temp, -V, 2 > /Z‘l‘ied
all ball joints lightl
. g‘rensed"' ........ 7 ﬂ/ﬂ- u/’4 l -----
------ : all open@_itcawed- AL e’

7. Train leak check LC - 7ood | b0t N
at nozzle: jpitial (R) - - VAC X Y AR '
(<092 cfm @ 15 e o 4 L
jin. Hg initial. intermediate (R) VAC ' 4
Incermediate and LC : 1
final at highest intermediate (R) VAC ! i |
Vacuum during LC | :
test run.) intermediate (R) VAC } -

final (M) LC t, agz . 40
- VAC | [34s Sy

3. Pitot lines leak inicial goui.:ive' line (R) - _Z._fo.(‘ PN N
check: aegacive line (R)" 123 K 1>3 ok
(hold 3 im. H20) y

final - positive line- (M) 123 24 N1k SRR R
on manometer for l- '
(15 sec.) < e nepative- 1ine: (R)- 3 0k 23 L8
S e S1tne tnbe undamaged v
M~3 bag inmitial leak check (M)
Tedlar bag: Should hold 2 to & in. Hy0 ) /
pressure- for- 10 minutes of i’ }[H - hi K R M
Zero flow meter reading on / } /U/ﬂ/ ‘
continuous evacuation® or’ ]
Completely fill bag and lec AR M7
stand overnight——o deflation. . S

mwm -5 MmBH 34
\‘[ :M \_00"\
A= 1. F7

-,

22

S et

s MWEFFY

C,u,a.o—éz a4 )’I/IM-S’—



>

July o 1995

- Page 5 ot 5
Dace .%'ED SEN
R * Recommended Test Tesi: Test Test
M = Mandatory Run Run Run Run
1 2 3 4
............................. M.mr ..3’)’.-..-.-. ..

4, M=3 sampling train check:
ipitial- (M) - -+--- - e} i l .o \ J. N .
(should hold ﬂ// ﬂ}/ﬂ'
10 in. vacuum final- (M)-- - - .- A N
for 1/2 uu.-) ............................... ﬂ.v1/!./.vl/_/...-
Purge sample train with: stackju EEEREEEEER I -} R
-+ Comstant rate sam hn ----- 1 pmr 7 I S RN K R
5. Time cest started- o "7'MAM' TR
‘Time test ended - n/ SR T
6. Dry gas (- ) port imitial .gmm?.._
metar 0000t fin‘i ........... |. .. ‘. . . s e
volume: (- )port imitial - - |-  EEE R T —er
* final - e AR SR '
« ) bOl‘: initiml: - e 3RER AR R n
) fln.."L .............. | A M L,. B
(‘ . - pOr: lﬂlf-’llL ................. S I e
. ) e e finli ............. ha& . iizz 7-/[
7. Train operation Nozzle changed

during run -

during run

pitch- and- yaw of- probe- 0.k, - ‘- - - - - : s
nozzle - not scrapved: on: ni‘ppie ................... zi-le /D ..
eifective ssal arcund: probe - - - - - b Ay T VTR R
probe moved-ac- ptnuer time - - - F - q!gl " i EREEEE: T
probe heated: - - -- - ﬂf{' . 1
calculator constants or nomograph 7

changed when TS and/or T™

changes- significantly AU MO

average time to set a Pﬂm..., appiony

isokenetics after probe 'S

moved' £o' next-point - --- - - foLee. | /0 SRR REEEE

Average values:
impinger temperature
should  be< 70°F

sk

Post filter gu streamsar or

Filter box temperaturse
@ <320°F,

*F circie one

S$tack temperature:

'g')a‘CI 22071

barometric- P taken' and' value

VAL Y YA

was probe ever disconnected

from filter holder while

in
stack? N O /"jaa
was filrer changed during run? 00 AC i

255




July 5, 1998

[P R e ._Pfge 30f 5

Date :wa -SVZU
R = Recommended Test Test Test Test
M = Mandatory . Ruan Run Run Run

Check on filter holder loosening of
clamping device holder -

was silica gel changed
during run? C
vas any particulate losc?

Accurate !
reading of: AH

meter vacumm® '
tiBE' per. pﬂint ....................
Tmoinger temperature ° -

............

8. Post test: --Aii'oggnings'seaied """"""
- recuvery'area'clean-sheunared
—- fiiter handled with igves’, "
= petri dish seaied, labeied:
- any sample lost R

grad cyl.
weighed
wvater measured. mL - pmS

— silica gel weighed, net
— comdition = color - - - -

Tobe cooled sufficientdy
~nozzlie removed' and' brushed
- probe brushed 6  times - -~

— nozzie brushes ciemn - - -
—wasn bottles ciean - """
—acetone clean' "l
M-8 15 migute. DUTEE - .

—wacer/solucion clesn - - " -

- biank taken: T acetone, water, Other’ g tAdes
Probe Grush and excension ciean, R -43‘1 s
Sample container:- Clean i TS .=ﬂﬁirf.

Capped- - ’ : -
Lapeied T g : - " n—
Segied - m—— - | M4 - T

Tiouid level marked ] g 'ﬁ%ii" SR




July QU , 1998

FA
-,

of 5

R = Recommended
M = Mandatory

Test

Test
Run

9.

Post test Orsat Analyszis of

Iniciai- (M)

integrated bag sample Orsat

" analyzer - Analyzer leak check

(levels should not fall below Final (M)

cap. tubing and not

more than

0.2 ml in burrette for 2 min.)

10.

Orsat- samples?:

Each ba

- anaiyzed: 3 times:

% CO» agrees  within 0%
-o.
% CO-

agrees within 0.

agrees within 0+ 2% :

Analysis at end of test. Orsat analyzer

checked against air-

Orsat Anaiysis:

Fo = 20

All samples locked up

-——-————-_——_——
All sampiing components ciean and' seaied -j§$§;,
All data’ sheets submitted to- observer: - - T My

.......

(20:.9 +0.3) -

B R

W

Fuel . e e . s

Fnrange-fur'fuel'

Orsat’ analysis- vaiid

Orsat solutions changed
when calculaced F,

exceeds fuel type range-

-Orsat.....

= Run' isokenetic

- = Particulate recovery

- Process data’
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J. NOTES: Care should be taken, when sampling for Org
follow stringent quality control guid

sample and sampl

ing train. Take note

the sample in any manner. Se

Include: (1) General comments; (2) Ch

juscification; (

(Additional page

3) Identify (manufacturer) and
sampling equipment; (4) any abnorma
(s) attached: Yes 3./

a0 @JLA%/’

£ P

Signature of Obs%ver !

Crtine

elines to avoi

v ’
July , 1923

anic compounds, to

d contamination of the

of any occurences which could bias

anges to prete

,No "o)

st agreement with

describe condition of
1 occurrences during test program.

MMJ’OA_JM}M@:"
/4117—161;4j&g' /00 55'_1:/074

Sl 4o onde 00 A

.

2. 2.0-98

Affiilzation of Observer Date



THERMOCQUPLE CALIBRATION

CALIBRATED BY: J. RUBIO
DATE: ¢~/7-%

Thermocouple Thermometer
Thermocouple reading reading
number (°C} (°c)
S-3A 0 22 100 0 22 100
S-4A 0 21 100 0 21 100
S-14A 0 21 99 0 21 100
S-15Aa 0 21 SS9 0 21 100
S-16A 1 22 100 0 21 100
S-174A 1 21 100 0 22 100
S-19A 0 22 100 0 22 100
ES 78 1 22 99 0 22 100
ES 87 1 22 100 0 22 100
P-14 0 22 100 0 22 100
TC 20 0 22 99 0 22  1a0
TC 21 1 21 99 0 22 100
TC 22 0] 21 100 0 22 100
TC 23 0 22 99 0 22 100
TC 24 -1 22 100 0 22 100
TC 25 2 24 101 2 24 100

Thermometer Serial Number: A98-289
Certification Date: 03/19/98

Test Number: 157797

Thermometer Standard Serial Number: 128239
"NIST I.D. Number: 88024

257




TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No. RT -

Sensor Type \< -~ T<- - Length

260

(Ref. Temp. + 460)

- Ambient Temp. °F 13 Barometric Pressure, "Hg _3c.. 2\
Reference Ten}p. Sensor: .
Date | Ref. | Temp. Temp. °F Temp. | Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor :
V2| 1 \,\\Cj} 32 3G HA3 X N
" 2 JR0C ] 13 1> ° h W
.« 3 B,ii,_(’c; 736 oG I X o

1 =1 :
2

—_ I IS B R E—
1 ,
2

-t
1
2

— 3 — — R
) —_— e R =
2

i 3 .
1
2
3
% Temp. Diff = (Ref. Temp + 460) - ( Test Temp. + 460) _ 100 < 1.5%



Temperature Sensor No. R"Y-10
- Ambient Temp. °F

TEMPERATURE SENSOR CALIBRATION FORM

13

Reference Temp. Sensor:;

Sensor Type & - T - Length
Barometric Pressure, "Hg 30,2 =

4 !

Within

Date | Ref. | Temp. Temp. °F Temp. Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor :
-zeay| 1 |85 5T 3 © Y PYEAS
B, -
B 2 | Bhe 13 &% 43 Y &Lﬂ?
. W
it 3 | LLas \{ \ L’UB
1 , —
2
3 %
e — %%
1 |
2
% %
e — e — e —
1
2
3
mmmm

, - (Ref. Temp + 460) - ( Test Temp. + 460)
¥ Temp. Diff (Ref. Temp. + 4€0)

26|

x 100 < 1.5 %



TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No. X1 - &

Sensor Type X< ~T< - Length

l

e —

- Ambient Temp. °F 1 Barometric Pressure, "Hg 3C. ¢\
Reference Temp. Sensor:
Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor :
Lo
\-zzay]| 1 e o X2 3T < X \L«JB
,\MB — O 5 N \\)
et 2 by A it [#aY P \( RN%
s e el |2 | e | X o

UNH‘\:&NH

\

i

% Temp. Diff =

el T

~ (Ref. Temp. + 460)

(Ref. Temp + 460) - ( Test Temp. + 460) _ .40 < 1.5 %



8/30/94: CD2-1

CAUIRATIONDATASFEETZ
Type S Pitot Tube inspaction
Lave! and Perpendicular? Y3
Obstruction? fo o
D ', . /-.\\/‘g_')
&y -10* = gy S + 109) ]
8 10° 5 0; 5 +109 I
8, (5°x<8, s +5% <
B (B8, 5 +59 |
y )
e o
L,d r= Awny (= 0.125) O
wwAmn® (< 0.03125°) | O
- D, Bne*xD, %358 | 3%
A . LT3y
LA2D; (1.05 5 P,/D. 51.5) Lz~
0 fre—2 v i
§
—f i — — — ',
' 7
— N
_ , «
14
Degron indicaling levei pesition for
dstemining ¥ then caiculate Z.
QA/QC Check
Completeness Legibility _____ Accurscy Specifications ______ Reagonableness
Cartification . \
| cortify that the Type S pitot tube/probe IDF I ¥ ~ VA mests of exceads all :p
criteria and/er applicable design festures and is heresby assioned a pitot fubs cabration factor C, of 0.84.
Cartified by. __Svew  7.14-9Y
-, Personnel (Signatwe/Date) Tesm Laader (Signature/Date)




9/30/94: CD2-1

CALIBRATION DATA SHEET 2
Type S Fitot Tube inspection

Level and Perpendicular? NES
Obstruction? [ Bl
Damaged? Ad

gy, (-10® < &y 5 +10°)

s ol O,
8, I-5° 58, s +5°%

- ' | 8; 5°s58; 5 +5%
=4 _ ,
_ e
[———— | z=Auny (% 0.125") e
w=AmnO {£0.03125" | .0 7Y
D, (316° s, <3587 | 25

| AN o A . j. ot
g-__—ﬁ.L'.e . . T
= J ‘ . 5

| arzp, 1,05 5 £y, £1.8)

o

o

" Degree indiceting level pesition fer g 10° % 0; 5 +10% o
o
{

{

] .
-
. A
:ﬂ Y_L . o
Degres indicating love! pealiien for

detemining Y then calculste 2

QA/QC Check
Completaness Legibility ___ Accurscy _ Specifications Reasonableness
Cartliication
| cartity that tha Typa § pitot tuba/probe IDF R - ) meets of exceeds all specifications,
mwmrmupuuhlcdmnfmmdhmmmnuammm!uurc,nfou
e 1-tq-4s

o ! J Personnei {Signature/Dats} Team Lender (Signature/Date)

26



TEMPERATURE SENSOR CALIBRATION FORM

RMB 1S [
Temperature Sensor No. PG M -0l SensorTYpe.E‘_Tc_ Length =
- Ambient Temp. °F 1% Barometric Pressure, "Hg =2 . 2%/
Reference Temp. Sensor:
Date | Ref. | Temp. Temp. °F Temp. | Within |{ Calibrated
| Point | Source Diff. % | Limiis By
No. Ref. Test YN
Sensor Sensor .
-9 1 | uis | 33 33 © Y ALY
v | 2 | £5F | 7% SRR
o 3 |S0S | 2o | 2oy ) Y \‘ WY
. 1 - -

{Ref. Temp + 460) - ( Test Temp. + 460)

(Ref —Tamp—+ 350 x 100 < 1.5 %

% Temp. Diff =
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TEMPERATURE SENSOR CALIBRATION FORM

2 MB-LS : 1
Temperature Sensor No-?:D&M.—_LP__ Sensor Type K -7< - Length \
. Ambient Temp. °F T4 Barometric Pressure, "Hg 30 . 2<+"
Reference Temp. Sensor:
Date | Ref. | Temp. Temp. °F Temp. | Within | Calibrated
- Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor :
$)E-TY 1 l‘.;c,_‘: 33 35 Lo | N I\LRS
MW

%Q\L.

of 3 Yy 22% | =210 . 9 N Yu’e

1 |
2

3

1

2

3

1

2

3

1

2

3
1
2
3

% Temp. Diff =
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(Ref. Temp + 460) - ( Test Temp. *+ 460} . 1459 < 1.5 %

— (Ref. Temp. + 460)



L2l ]

£5-5-07
*(°1°S"1°N) SPJUpUNLS JO NEIING JBuUC|lieN Ayl o3

.
&g

auneus|s

ajquasesy s ‘2014 # s1e3)311400

‘CRIE # JOA0I4 )98 USIJIPtY B3 BUISN PIINIG)]ET SUM UIND UL YOJuM "9IVLL # JaI9N 3894 13 Uo1S§334d4 #Y) Bujsn
'09 3aud Oy N3D1 102 ydeaBeand ° S pOIBN "V 4" NIM  SIUGPIGIDN UP PRI IED SEN JalaN S8 A1Q saoqe a3 JRY3 Ajj3aea g

S0°} 03 £5°0 USINING oq ISl

050°0 umpy JBIneJt ou aq I8y
985°0 2000
$6£°0 000°0
965°0 200°0-

§0°L 03 $4°0 UssMIaq aq Isny

ameo..l__-u.-zs.-a.nul!
955°0 20070
955°0 0000
286°0 100°0-

S0°L 93 $4°0 UsINIaq 8q IeNY
0s0°D vy} 348 ou ) sy
%270 100°0-

£62°0 100°0
£61°0 100°0
$0°1 03 5670 UsanIeq o Jeny
0500 uey) Jeyes8 ou o] Isny
286°0 100°0-
9540 000°0
2%5°0 1000
£0°| O3 4" USINIDG & ISNY
0£0°0 us} 493808 ou aq IS
w24 200°0-
02 L 000°0
r 200°0
(N33) (sp)-Bay)-wpyL
an T THTHTY
LT IR} je0)

*J30 NOO\XSQ NN TVI\IVEBI TYOATLAVIVO\Td  sswwul) |

S9209L200" 1= SPA 8BRJBAY | 1RJIA0

969220100"|= sp) sbessay
989502900 0= WPL UIN - P Xey
ol [ 3 T 080°9 SS2°966 SIL°8Y 0706 0'és 29 251 6201 984°2Z20L 009°)-
400°} i 74 osi-¥l S2L°9% S20°954 0°48 0°48 04E° Y1 984°2201 965°900L 009°1-
900°4 o'l 958"21 S20°%58 690°124 0°48 0'ee 1 [l 11 945°8001 £LY°S84 009°1-
LLS145Y00" i~ 5P sBuRJaAY ’
£95501200°0= SPA UIN - SPA X®y
900°1 0°8L AR 6907126 SYS°216 0°88 0°28 £19°8 £1¥°566 0Y.'998 00%°2
$00°) [ )¢-74 9%8°4 SYS"ZL6 8457208 O'X0 0°49 a21°0l 0%1°986 L19°9.6 0DOY'2-
£00°1 [ ] 9558750 5657208 S0Z°60R O0°i8 0°'98 L9 gl L9 9L8 0187296 00Y°2-
S8LY91500° = Spi ebuiaay
S165Y2200°0= SPA UIN - SPL Xoy
o't o'l 95576 S02°688 1S9°4i% D0°98 0°98 ISL°6 016°298 412°€56 009°£-
900°| [ ¥ 7] 025° 11 0%2°108 029°68. 0°20 0°1g 190°21 095°CI8 642°198 008°t-
900°1 L 7] 562°0) 02968l SZ0"AL 0"\ 018 916701 668°198 £86°058 O008°E-
086525100°|= SpA aDsiary
94Y292200°0= SPA UIN - SpA XoH
900°1 0°LL oL2°s2 206l 608°€SL 0°18 0°08 095°S2 £84°059 E£2y°S28 O00Y'S-
800°1 7] 92e9e S00°€SL SBY°i2l 0708 0°&L 209792 £29°529 1208l 00Y'S-
§00°L (M7 o180 eyl S0f°8LL 0°4L o0& o928 t28°082 S€I8°08. 0OY'5-
ESTIETEI0" L= Sp) aluisay
98E929£00°0= SPA UIN -~ SPA XuM
210°} [ 73 w551 60£°61L S2E'ECL 0°AL 0°6&L £21°91 SIC°08L Z0Y°%.L 000°8-
1] i 19 S2E'C0 081°269 0°&L 0°&l 802°9 209°9LL S40°89L 000°8-
ot0°1 oL 052°52 081°269 058°129 0°&l -7} "9y £4L°89L &LL°2%L 000°R-
pA (4 Bap) (393} 2jgna) (euld M3l (4 Bap) (4 Bap) (1995 dygn3) 1suld  1epajur (OZH “uy)
Awjoyise0)  deey} anjop sBupesy Jejen  |Rufd  tegI Ul sunop sBujpesy J8)8)  BINSEIId
Waa (HIN) Ja30) 188) J0H vl ) (W9q) J930y 389 Aig
¥9°2L  (Bn sayouy/y Bap ) %
S4/80/90 cpasiasy 00000°1 nL J0134
2676701 #3g 28762  eInssasg 2j3mmodeg
54%1Y09 # 19)408 W90

S1INN YL JINTHIITY WS1TOND
NOLIVHERITYD ¥313W NN

0G°st
'Sk
00°2¢

00" sL
05"l
0552

os'2l
05°$1
00°74

05°92
0§12
os'e

00° £l
00°S
05°02
(ujm)
Ll 1}

267



1o0f2

Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077

{919) 941-0333 FAX: (919) 941-0234

Date: 10/13/97 Calibrator. MMD Meter Box No.. RMB-15
Ppan inHg  28.86 Reference Meter Comection Factor: 1.0077  (10/5/97)
AH = 0.5 Dry Gas Meter RMB-15 __
Trial (Gas Volume ] Meter Temperatures ]
Duration Initial Final Net initial, Inlet | Final, inlei] Avg. Inlet| Initial, Outlet } inal, Outle] Avg. Cutlet
Tiel | mmy | @) | @ | ®) Ch) o2 I L) CF) cA._|_F
1 15 48.833 | 54.722 5.589 73 77 75 72 75 73.5 |
2 13 54.722 | 59.821 5.098 78 80 79 74 75 74.5
3 12 50.821 64.544 4723 80 a3 81.5 76 77 768.5 _
Reference Meter Meter Box| Refarence
Gas Volume Meter Temperature Correction| Orifice Press
Initial Final Net Initial Final Avg. Factor AHg
Tral | (®) () (%) (F) P Ch Y (in. H,0)
1 34044 | 39.829 5.785 7n 70 70 0.997 1.86
2 39.820 |- 44.843 5.014 71 70 70.5 1.001 1.86
3 44.843 49.463 4.620 71 71 ral 0.999 1.86
AH = 075 Dry Gas Meter RMB-15 ]
Trial Gas Volume Meter Temperatures
Duration Initial Final Net Tnitial, Inlet [Final, Inlet} Avg. Iniet | Initial, Outlet inal, Outle] Avg. Outiet
Tdal_| (min} | (%) (ff) 9) (F) v I AL CF) CF) CF)
1 8 69.524 | 73.327 3.803 74 74 74 77 75 76
2 21 73.327 { 83322 9.985 77 83 80 76 77 76.5
3 13 83.322 89.571 6.249 78 82 80 78 74 76
Reference Meter Meter Box| Reference
(Gas Volume Meter Temperature Correction| Orifice Press
Initial Final Net Initial Final Avg. Factor AHg
rial | () us) ) (F) CF) (°F) Y (in. H,0)
1 54365 | 58.108 3.743 72 72 72 (.996 1.91
2 58.108 | 67.812 9.804 72 73 72.5 0.997 1.01
3 67.912 | 74.036 6.124 73 73 73 0.995 1.88
AH = 1.0 Dry Gas Meter RMB-15
Trial Gag Volume Meter Temperatures
Duration | Initial Finat Net Initial, Inlet | Final, Inlet] Avg. Inlet | Initial, Qutlet | inal, Outle1 Avg. Qutlet
Trial (min) i®) 9] @ | A (F) (W) ()] ) (°F)
1 19 89.777 100,214 | 10.437 82 86 84 79 80 79.5
2 8 100.214 | 104.614 4.400 85 87 86 81 81 81
3 16 104614 | 113.404 8.790 85 88 86.5 82 83 §2.5
Reference Meter a Meter Box| Reference
Gas Volume Meter Temperature Correctionj Orifica Press
Initial Final Net Initial Final Avg. Factor AHg
Tial | @) | @y | @ | ch | f | CH v | (nH0)
1 74.254 84.44 10.186 73 73 73 0.997 4.92
2 84440 | 88.743 4.303 73 73 73 1.002 1.91
3 88.743 97.302 8.559 73 73 73 1.000 1.92
268
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Cantral Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(918) 941-0333 FAX: (919) 941-0234

AH= 2.0] Dry Gas Meter RMB-15
Trial Gas Volume Meater Temperatures
Duration Initial Final Net Initial, Inlet [ Final, Inlet| Avg. Inlet [ Initial, Outlet inal, Cutle] Avg. Qutlet
Tial | (min) | @) | ¢ [ @) ) CA | R CF) CF) (F)
1 9 13.863 20.884 7.021 87 91 88 83 83 83
2 7 20.884 | 26.372 5.488 20 92 91 84 84 84
3 7 26.372 31.871 5.459 20 23 915 84 84 84
Reference Meter Meter Box Reference
Gas Volume Meter Temperature Carrection| Orifice Press
Initial Final Net Initial Final Avg. Factor AHg
Trial () () () (°F) (°F) (°F) y {in. H,0)
1 97.749 | 104.591 6.842 73 73 73 1.001 1.90
2 104.591 | 109,929 5.338 73 73 73 1.002 1.89
3 100.929 | 115.281 5.352 73 74 73.5 1.002 1.88
AH = 4.0 Dry Gas Meter RMB-15
Trial Gas Volume Meter Temperatures
Duration Initial Final Net Initial, Inlet jFinal, Inlet| Avg. Inlet | Initial, Outlet Inal, Outle‘ Avg. Outlet
Tral § (min) | (%) [ () | @) CF) [ I i) CF) (°F) CF)
1 6.5 32.371 39.484 7.113 92 94 93 85 85 85
2 15.5 30.484 56.484 17.000 93 97 95 87 87 87
) Reference Meter Meter Box| Reference
Gas Volume Meter Temperature Correction| Orifice Press
Initial Final Net Initial Finai Avg, Factor AHg
Tial | @) | @) | @) | P | P (°F) v __| (in.H0)
1 15.775 22.732 6.957 73 74 73.5 1.004 1.92
2 22,732 39.287 16.555 73 73 73 1.005 1.92
Calibration Results
[ aH T "y T aHg | Dry Gas Meter RMB-15 on 10/13/97
050 0999 1.86 Meter Box Calibration Factor 1.000
0.75 0.996 1.0 Meter Box Reference Orifice Pressure 1.90
1.0 1.000 1.82
2.0 1.002 1.89
4.0 1.004 1,92 <—— Two Trial Average
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AUG-11-98 TUE 3:56 PM  PES-BALDWIN PARK, CA FAX NO. 818 814 0820

P
Liquid and Gas - Flowmeler Calibration Service
10571 Calle Lee - 133 o Los Alamitos, Californla 90720
Telephone (562) $96-1559 » Telefox (714) 827-0823

CERTIFICATE OF CALIBRATION
Client Name: PES INC. Calibration Date: 03-27-1998
Reference Number: Calibratioa Due: 03-27-19%9
Instrument Manufacturer: ROCKWELL Calibration Fluid: AIR @ 14.7 PSIA 70
tnstrument Description:  P.D. METER Test Unit(s): A-4 DUE 4-5-98
Mode! Number: $-190 NIST Traceability Per: M-0122
Serial Number: 25507 Ambieat Conditions: 29.90"HGA 70F RH/4%
Mfg Rated Accuracy: +/-.5% CERT NUMBER: PES25507
Accuracy Given: AS RECEIVED PROCEDURE#: NAVAIR-17-20MG

IND.SCFM ACT.SCFM

1 0.100 0.100
2 0.200 0.200
3 0.300 0.300
4 0.400 0.400
5 0.604 0.605
6 0.802 0.803
7 1.002 1.003
8 1.522 1.523
9 2.551 2.553
10 3.002 3.004 .

Comments:

All instruments used in the performance of the above calibration are traceabile to e N.ILS.T. e Calibration bas
been performed in accordance with MIL-STD-45662A, ISO 10012-1 and ANSI/NCSL-Z-S-‘I{]-I.MIN TOLER-
ANCE()OUT OF TOLE RANCE( )USE WITH CALIBRATION CURVE

TECHNICIAN : w

MM, NAVAIR17-20MG-06 MICHAEL MUNNS

27/
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818 814 0820

PES-BALDWIN PARK, CA FAX NO.

AUG-11-98 TUE 3:55 PM
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SENSIDYNE, INC.

CALIBRATION CERTIFICATE
CELL S/N: 188¢e-8 DATZ: 05 -18-19S8

This is to certify that the above referenced Gilibeator Fiow Call
was calibrated using film flowmeter MCS-102-A, which hag been
calibrated by instruments directly traceable to the Naticnal institute
of Standards and Technolagy. NIST report 83818C4.

Results:

REFERENCE SN RELATIVE
MTS-102-A 18889-8 DiFr.
scimin ce/min cc/min

2009 2011
2012 2012
2011 2013
2011 2013
2012 2013
2015 2015
2013 2016
2009 2009
2016 2017
2018 2021

N = O WO = NN ON

AX
EAN 20127

CALIERATED BY =/ DATE:05-18- 1508
CODE 360
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EVER READY THERMOMETER CO., INC. PAGE 1 OF 1
228 LACKAWANNA AVENUE
WEST PATTERSON, NJ 07424
(973) 812-7474
REPORT OF CALIBRATION
LIQUID-IN-GLASS-THERMOMETER
CALIBRATED BY EVER READY THERMOMETER CO.

MARKED: ERTCO CAT 611-3FC S8/N-A98-289
RANGE: -20 TO +110 DEGREES C IN 1 DEGREE GRADUATIONS.

THERMOMETER CORRECTION
READING {ITS-90) **

0.0 C 0.0 C
37.0 0.0
56.0 -0.1

*+* ALL TEMPERATURES IN THIS REPORT ARE BASED ON THE INTERNATIONAL
TEMPERATURE SCALE OF 1990 (ITS-90) PUBLISHED IN THE METROLGIA 27,
NO. 1, 3/10/90.

THIS THERMOMETER WAS CALIBRATED AGAINST A STANDARD CALIBRATED AT THE
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) FORMERLY THE
NATIONAL BUREAU OF STANDARDS (NBS) IN ACCORDANCE WITH ASTM METHOD

E 77, AND NBS MONOGRAPH 174.

FOR A DISCUSSION OF ACCURACIES ATTAINABLE WITH SUCH THERMOMETERS SEE
NBS MONOGRAPH 250-23.

IF NO SIGN IS GIVEN ON THE CORRECTION, THE TRUE TEMPERATURE IS HIGHER
THAN THE INDICATED TEMPERATURE; IF THE SIGN GIVEN IS NEGATIVE, THE TRUE
TEMPERATURE IS LOWER THAN THE INDICATED TEMPERATURE. TO USE THE CORREC-
TIONS PROPERLY, REFERENCE SHOULD BE MADE TO THE NOTES GIVEN BELOW.

THE THERMOMETER WAS TESTED IN A LARGE, CLOSED-TOP, ELECTRICALLY HEATED,
LIQUID BATH, BEING "IMMERSED" 76MM. THE TEMPERATURE OF THE ROOM WAS
ABOUT 25 DEGREES C (77 DEGREES F). IF THE THERMOMETER IS USED UNDER
CONDITIONS WHICH WOULD CAUSE THE AVERAGE TEMPERATURE OF THE EMERGENT
LIQUID COLUMN TO DIFFER MARKEDLY FROM THAT PREVAILING IN THE TEST,
APPRECIABLE DIFFERENCES IN THE INDICATIONS OF THE THERMOMETER WOULD
RESULT.

THE TABULATED CORRECTIONS APPLY PROVIDED THE ICE POINT READING IS

0.0 DEGREES C. IF THE ICE-POINT READING IS FOUND TO BE HIGHER (OR LOWER)
THAN STATED, ALL OTHER READINGS WILL BE HIGHER (OR LOWER) TO THE SAME
EXTENT.

TEST NUMBER: 157737

DATE: 03/19/98 //0 '
STANDARD SERIAL NO. 128239 x thév >
NIST IDENTIFICATION NO. 88024 e sl w7 AP

Charles Tang-Nian
QUALITY CONTROL
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PACIFIC ENVIRONMENTAL SERVICES, INC.

S I -
HES —
Pitot Tube Ccalibration Data Sheet
Calibrated by: J.RugiD
Date: = CL - 13 -39
Pitot Tube I.D. -
Effective Length: 24
Pitot Tube Assembly Level ? Yes O ~o
Pitot Tube Openings Damaged ? O ves M no
If Yes, Explain
@ = _ < °(<10°) @ = _< °(<10°)
B = <) *(<20°) B = < *(<10%)
v = <! ° 8 =_< * A= OgpSD -
= A sin vy = O.015 cm (in.) 0.32 em (<% in.)
W=Asing = _0p.0i§ cm (in.) 0.08 em (<!/: in.)
PA = O. 4\ 2S cm (in‘)
PB = C.Hv 2 g cm (in.J
D, = .30 cm (in.)
Comments:
O ves CH No
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Method 1 - Sample and Velocity Traverses for Stationary Sources

1. PRINCIPLE AND APPLICABILITY

1.1 Principle. To aid in the representative measurement of
pollutant emissions and/or total volumetric flow rate from a
stationary source, a measurement site where the effluent stream is
flowing in a known direction is selected, and the cross-section of
the stack is divided into a number of equal areas. A traverse
point is then located within each of these equal areas.

1.2  Applicability. This method is applicable to flowing gas
streams in ducts, stacks, and flues. The method cannot be used
when: (1) flow is cyclonic or swirling (see Section 2.4), (2) a
stack is smaller than about 0.30 meter (12 in.) in diameter, or
0.071 m* (113 in.?) in cross-sectional area, or (3) the measurement
site is less than two stack or duct diameters downstream or less
than a half diameter upstream from a flow disturbance.

The requirements of this method must be considered before
construction of a new facility from which emissions will be
measured; failure to do so may require subsequent alterations to
the stack or deviation from the standard procedure. Cases
involving variants are subject to approval by the Administrator,
U.S. Environmental Protection Agency.

2. PROCEDURE

2.1 Selection of Measurement Site. Sampling or velocity
measurement is performed at a site located at least eight stack or
duct diameters downstream and two diameters upstream from any flow
disturbance such as a bend, expansion, or contraction in the stack,
or from a visible flame. If necessary, an alternative location may

Prepared by Emission Measurement Branch EMTIC TM-001
Technical Support Division, OAQPS, EPA
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from the chosen measurement site to the nearest upstream and
downstream disturbances, and divide each distance by the stack
diameter or equivalent diameter, to determine the distance in terms
of the number of duct diameters. Then, determine from Figure 1-1
the minimum number of traverse points that corresponds: (1) to the
number of duct diameters upstream; and (2) to the number of
diameters downstream. Select the higher of the two minimum numbers
of traverse points, or a greater value, so that for circular stacks
the number is a multiple of 4, and for rectangular stacks, the
number is one of those shown in Table 1-1.

2.2.2 Velocity (Non-Particulate) Traverses. When velocity or
volumetric flow rate is to be determined (but not particulate
matter), the same procedure as that used for particulate traverses
(Section 2.2.1) is followed, except that Figure 1-2 may be used
instead of Figure 1-1.

2.3 Cross-Sectional Layout and Location of Traverse Points.

2.3.1 Circular Stacks. Locate the traverse points on two
perpendicular diameters according to Table 1-2 and the example
shown in Figure 1-3. Any equation (for examples, see Citations 2
and 3 in the Bibliography) that gives the same values as those in
Table 1-2 may be used in lieu of Table 1-2.

For particulate traverses, one of the diameters must be in a plane
containing the greatest expected concentration variation, e.g.,
after bends, one diameter shall be in the plane of the bend. This
requirement becomes less critical as the distance from the
disturbance increases; therefore, other diameter locations may be
used, subject to the approval of the Administrator.

In addition, for stacks having diameters greater than 0.61 m (24
in.), no traverse points shall be within 2.5 centimeters (1.00 in.)
of the stack walls; and for stack diameters equal to or less than
0.61 m {24 in.), no traverse points shall be located within 1.3 cm
(0.50 in.) of the stack walls. To meet these criteria, observe the
procedures given below.

2.3.1.1 Stacks With Diameters Greater Than 0.61 m (24 in.). When
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2.4 Verification of Absence of Cyclonic Flow. In most stationary
sources, the direction of stack gas flow ig essentially parallel to
the stack walls. However, cyclonic flow may exist (1) after such
devices as cyclones and inertial demisters following venturi
scrubbers, or (2) in stacks having tangential inlets or other duct
configurations which tend to induce swirling; in these instances,
the presence or absence of cyclonic flow at the sampling location
must be determined. The following techniques are acceptable for
this determination. Level and zero the manometer. Connect a Type
S pitot tube to the manometer. Position the Type S8 pitot tube at
each traverse point, in succession, so that the planes of the face
openings of the pitot tube are perpendicular to the stack cross-
sectional plane; when the Type 8 pitot tube is in this position, it
is at "0° reference." Note the differential pressure (Ap) reading
at each traverse point. If a null (zero) pitot reading is obtained
at 0° reference at a given traverse point, an acceptable flow
condition exists at that point. If the pitot reading is not zero
at 0° reference, rotate the pitot tube (up to +90° Yaw angle),
until a null reading is obtained. Carefully determine and record
the value of the rotation angle (a) to the nearest degree. After
the null technique

has been applied at each traverse point, calculate the average of
the absolute values of o; assign o values of 0° to those points for
which no rotation was required, and include these in the overall
average. If the average value of o is greatexr than 20°, the
overall flow condition in the stack is unacceptable, and
alternative methodology, subject to the approval of the
Administrator, must be used to perform accurate sample and velocity
traverses. The alternative procedure described in Section 2.5 may
be used to determine the rotation angles in lieu of the procedure
described above.

2.5 Alternative Measurement Site Selection Procedure. This
alternative applies to sources where measurement locations are less
than 2 equivalent or duct diameters downstream or less than one-

half duct diameter upstream from a flow disturbance. The
alternative should be limited to ducts larger than 24 in. in
diametex where blockage and wall effects are minimal. A

directional flow-sensing probe is used to measure pitch and yaw
angles of the gas flow at 40 or more traverse points; the resultant
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the location and layout of the traverse points. If the measurement
location is determined to be acceptable

according to the criteria in this alternative procedure, use the
same traverse point number and locations for sampling and velocity
measurements.

2.5.3 Measurement Procedure.

2.5.3.1 Prepare the directional probe and differential pressure
gauges as recommended by the manufacturer. Capillary tubing or
surge tanks may be used to dampen pressure fluctuations. It is
recommended, but not required, that a pretest leak check be
conducted. To perform a leak check, pressurize or use suction on
the impact opening until a reading of at least 7.6 cm (3 in.) H;0
registers on the differential pressure gauge, then plug the impact
opening. The pressure of a leak-free system will remain stable for
at least 15 seconds.

2.5.3.2 Level and zero the manometers. Since the manometer level
and zero may drift because of vibrations and temperature changes,
periodically check the level and zero during the traverse.

2.5.3.3 Position the probe at the appropriate locations in the gas
stream, and rotate until zero deflection is indicated for the yaw
angle pressure gauge. Determine and record the yaw angle. Record
the pressure gauge readings for the pitch angle, and determine the
pitch angle from the calibration curve. Repeat this procedure for
each traverse point. Complete a "back-purge” of the pressure lines
and the impact openings prior to measurements of each traverse
point.

A post-test check as described in Section 2.5.3.1 is required. If
the criteria for a leak-free system are not met, repair the
equipment, and repeat the flow angle measurements.

2.5.4 Calculate the resultant angle at each traverse point, the
average resultant angle, and the standard deviation using the
following equations. Complete the calculations retaining at least
one extra significant figure beyond that of the acquired data.
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2.5.6 Calibration. Use a flow system as described in Sections
4.1.2.1 and 4.1.2.2 of Method 2. In addition, the flow system
shall have the capacity to generate two test-section velocities:
one between 365 and 730 m/min (1200 and 2400 ft/min) and one
between 730 and 1100 m/min (2400 and 3600 ft/min).

2.5.6.1 Cut two entry ports in the test section. The axes through
the entry ports shall be perpendicular to each other and intersect
in the centroid of the test section. The ports should be elongated
slots parallel to the axis of the test section and of sufficient
length to allow measurement of pitch angles while maintaining the
pitot head position at the test-section centroid. To facilitate
alignment of the directional probe during calibration, the test
section should be constructed of plexiglass or some other
transparent material. All calibration measurements should be made
at the same point in the test section, preferably at the centroid
of the test section.

2.5.6.2 To ensure that the gas flow is parallel to the central
axis of the test section, follow the procedure in Section 2.4 for
cyclonic flow determination to measure the gas flow angles at the
centroid of the test section from two test ports located 90° apart.
The gas flow angle measured in each port must be 2° of 0°.
Straightening vanes should be installed, if necessary, to meet this
criterion.

2.5.6.3 Pitch Angle Calibration. Perform a calibration traverse
according to the manufacturer's recommended protocol in s§°
increments for angles from -60° to +60° at one velocity in each of
the two ranges specified above. Average the pressure ratio values
obtained for each angle in the two flow ranges, and plot a
calibration curve with the average values of the pressure ratio (or
other suitable measurement factor as recommended by the
manufacturer) versus the pitch anglie. Draw a smooth line through
the data points. Plot alsoc the data values for each traverse
point. Determine the differences between the measured datavalues
and the angle from the calibration curve at the same pressure
ratio. The difference at each comparison must be within 2° for
angles between 0° and 40° and within 3° for angles between 40° and
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Table 1-1. CROSS-SECTION LAYOUT FOR
RECTANGULAR STACKS

Number of traverse points
Matrix layout

g i e i i 3x3
12 i i e 4x3
I 4x4
4 Sx4
25 it it 5x%5
A 6x%5
36ttt i e, 6x6
L 7X6
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12 . 97 g0. | 83. 76 69 60 39.
9 1 1 .4 4|7 8

13 94. | 87. 81 75 68 60.
3 5 .0}]5 2

14 . 98. | 21. 85 79 73. | 67.
2 5 .68 7

15 95. 89 83 78. | 72.
1 512 8

16 98. 92 87 82. | 77.
4 50 0

17 . 95 90 85. | 80.
314 6

18 98 93 88. | 83.
3|4 9

19 96 91. | 86.
S R 8

20 98 94, | 89.
710 5

21 96. | 92.
5 1

22 98. | 94.
9 5

23 96.
8

24 98.
9
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Duct Diamelers Upstream from Flow Disturbance* (Distance A}
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Figure 1-2. Minimum number of traverse points for velocity
(nonparticulate) traverses.
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Figure 1-4. Example showing rectangular stack cross section
divided into 12 equal areas, with a traverse point at centroid
of each area.
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METHOD 1A - SAMPLE AND VELOCITY TRAVERSES FOR STATIONARY
SOURCES WITH SMALL STACKS OR DUCTS

NOTE: This method does not include all of the
specifications (e.g., equipment and supplies) and procedures
(e.g., sampling) essential to its performance. Some

material is incorporated by reference from other methods in
this part. Therefore, to obtain reliable regults, persons
using this method should have a thorough knowledge of at
least the following additional test method: Method 1.

1.0 Scope and Application.

1.1 Measured Parameters. The purpose of the method is
to guide the selection of sampling porte and traverse points
at which sampling for air pollutants will be performed
pursuant to regulations set forth in this part.

1.2 Applicability. The applicability and principle of
this method are identical to Method 1, except its
applicability is limited to stacks or ducts. This method is
applicable to flowing gas streams in ducts, stacks, and
flues of less than about 0.30 meter (12 in.) in diameter, or
0.071 m?* (113 in.?) in cross-sectional area, but equal to or
greater than about 0.10 meter (4 in.) in diameter, or 0.0081
m® (12.57 in.?) in cross-sectional area. This method cannot
be used when the flow is cyclonic or swirling.

1.3 Data Quality Objectives. Adherence to the
requirements of this method will enhance the quality of the
data obtained from air pollutant sampling methods.

2.0 Summary of Method.

2.1 To aid in the representative measurement of
pollutant emissions and/or total volumetric flow rate from a
stationary source, a measurement site or a pair of
measurement sites where the effluent stream is flowing in a
known direction is (are) selected. The cross-section of the
stack is divided into a number of equal areas. A traverse
point is then located within each of these equal areas.

2.2 In these small diameter stacks or ducts, the
conventional Method 5 stack assembly (consisting of a Type S
pitot tube attached to a sampling probe, equipped with a
nozzle and thermocouple) blocks a significant portion of the
crogs-section of the duct and causes inaccurate
measurements. Therefore, for particulate matter (PM)
sampling in small stacks or ducts, the gas velocity is
measured using a standard pitot tube downstream of the
actual emission sampling site. The straight run of duct
between the PM sampling and velocity measurement sites

1A-1 June 19986




allows the flow profile, temporarily disturbed by the
presence of the sampling probe, to redevelop and stabilize.

3.0 Definitions. [Reserved]
4.0 Interferences. [Reserved]
5.0 Safety.

5.1 Disclaimer. This method may involve hazardous
materials, operations, and equipment. This test method does
not purport to address all of the safety problems associated
with its use. It is the responsibility of the user of this
test method to establish appropriate gsafety and health
practices and determine the applicability of regulatory
limitations prior to performing this test method.

6.0 Equipment and Supplies. [Reserved]
7.0 Reagents and Standards. [Reserved]

8.0 Sample Collection, Preservation, Storage, and
Transport. [Reserved]

9.0 Quality Control. [Reserved]
10.0 Calibration and Standardization. [Reserved]
11.0 Procedure.

11.1 Selection of Measurement Site.

11.1.1 Particulate Measurements - Steady or Unsteady
Flow. Select a particulate measurement site located
preferably at least eight equivalent stack or duct diameters
downstream and 10 equivalent diameters upstream from any
flow disturbances such as bends, expansions, oOr
contractions in the stack, or from a visible flame. NeXt,
locate the velocity measurement site eight equivalent
diameters downstream of the particulate measurement site
(see Figure 1A-1). If such Jocations are not available,
select an alternative particulate measurement location at
least two equivalent stack or duct diameters downstream and
two and one-half diameters upstream from any flow
disturbance. Then, locate the velocity measurement gite two
equivalent diameters downstream from the particulate
measurement site. (See Section 12.2 of Method 1 for
calculating equivalent diameters for a rectangular cross-
section.)

1A June 1986
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11.1.2 PM Sampling (Steady Flow) or Velocity (Steady or
Unsteady Flow) Measurements. For PM sampling when the
volumetric flow rate in a duct is constant with respect to
time, Section 11.1.1 of Method 1 may be followed, with the
PM sampling and velocity measurement performed at one
location. To demonstrate that the flow rate is constant
(within 10 percent) when PM measurements are made, perform
complete velocity traverses before and after the PM sampling
run, and calculate the deviation of the flow rate derived
after the PM sampling run from the one derived before the PM
sampling run. The PM sampling run is acceptable if the
deviation does not exceed 10 percent.

11.2 Determining the Number of Traverse Points.

11.2.1 Particulate Measurements ({(Steady or Unsteady
Flow). Use Figure 1-1 of Method 1 to determine the number
of traverse points to use at both the velocity measurement
and PM sampling locations. Before referring to the figure,
however, determine the distances between both the velocity
measurement and PM sampling sites to the nearest upstream
and downstream disturbances. Then divide each distance by
the stack diameter or equivalent diameter to express the
distances in terms of the number of duct diameters. Then,
determine the number of traverse points from Figure 1-1 of
Method 1 corresponding to each of these four distances.
Choose the highest of the four numbers of traverse points
(or a greater number) so that, for circular ducts the number
is a multiple of four; and for rectangular ducts, the number
is one of those shown in Table 1-1 of Method 1. When the
optimum duct diameter location criteria can be satisfied,
the minimum number of traverse points required is eight for
circular ducts and nine for rectangular ducts.

11.2.2 PM Sampling (Steady Flow) or only Velocity (Non-
Particulate) Measurements. Use Figure 1-2 of Method 1 to
determine number of traverse points, following the same
procedure used for PM sampling as described in Section
11.2.1 of Method 1. When the optimum duct diameter location
criteria can be satisfied, the minimum number of traverse
points required is eight for circular ducts and nine for
rectangular ducts.

11.3 Cross-sectional Layout, Location of Traverse
Points, and Verification of the Absence of Cyclonic Flow.
Same as Method 1, Sections 11.3 and 11.4, respectively,

12.0 Data Analysis and Calculations. [Reserved]

13.0 Method Performance. [Reserved]

14.0 Pollution Prevention. [Reserved]

15.0 Waste Management. [Reserved]
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16.0 References. Same as Method 1, Section 16.0,

Flow
Disturbance

> 2Dy > 8D, > 8D,

Sampling Fio
Temparature -— w
/ Sensor Probe Disturbance
Standard

Pitet
Tube

Figure 1lA-1. Recommended sampling arrangement for small ducts

References 1 through 6, with the addition of the following:
1. Vollaro, Robert F. Recommended Procedure for Sample
Traverses in Ducts Smaller Than 12 Inches in
Diameter. U.S. Environmental Protection Agency,
Emisgion Measurement Branch, Research Triangle Park,
North Carolina. January 1977.

17.0 Tables, Diagrams, Flowcharts, and Validation Data.
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Method 2 - Determination of Stack Gas Velocity and Volumetric
Flow Rate (Type S Pitot Tube)

1. PRINCIPLE AND APPLICABILITY

1.1 Principle. The average gas velocity in a stack is determined from the gas
density and from measurement of the average velocity head with a Type S
(Stausscheibe or reverse type) pitot tube.

1.2 Applicability. This method is applicable for measurement of the average
velocity of a gas stream and for quantifying gas flow.

This procedure is not applicable at measurement sites that fail to meet the
criteria of Method 1, Section 2.1. Also, the method cannot be used for direct
measurement in cyclonic or swirling gas streams; Section 2.4 of Method 1 shows
how to determine cyclonic or swirling flow conditions. When unacceptable
conditions exist, alternative procedures, subject to the approval of the
Administrator, U.S. Environmental Protection Agency, must be employed to make
accurate flow rate determinations; examples of such alternative procedures are:
{1) to install straightening vanes; (2) to calculate the total volumetric flow
rate stoichiometrically, or {3) to move to another measurement site at which the
flow is acceptable.

2. APPARATUS

Specifications for the apparatus are given below. Any other apparatus that has
been demonstrated (subject to approval of the Administrator) to be capable of
meeting the specifications will be considered acceptable.

2.1 Type 8 Pitot Tube. Pitot tube made of metal tubing {(e.g., stainless steel)
as shown in Figure 2-1. It is recommended that the external tubing diameter
(dimension D,, Figure 2-2b) be between 0.48 and 0.95 cm (3/16 and 3/8 inch).
There shall be an equal distance from the base of each leg of the pitot tube to
its face-opening plane (dimensions P, and B, Figure 2-2b); it is recommended
that this distance be between 1.05 and 1.50 times the external tubing diameter.
The face openings of the pitot tube shall, preferably, be aligned as shown in
Figure 2-2; however, slight misalignments of the copenings are permissible (see
Figure 2-3).

The Type S pitot tube shall have a known coefficient, determined as ocutlined in
Section 4. An identification number shall be assigned to the pitot tube; this

Prepared by Emission Measurement Branch ENTIC M-002
Technical Support Division, OAQPS, EPA

e A ————



EMISSION MEASUREMENT TECHNICAL INFPORMATION CENTER
NSPS TEST METHOD

number shall be permanently marked or engraved on the body of the tube. A
standard pitot tube may be used instead of a Type S, provided that it meets the
specifications of Sections 2.7 and 4.2; note, however, that the static and impact
pressure holes of standard pitot tubes are susceptible to plugging in
particulate-laden gas streams. Therefore, whenever a standard pitot tube is used
to perform a traverse, adequate proof must be furnighed that the openings of the
pitot tube have not plugged up during the traverse period; this can be done by
taking a velocity head {Ap) reading at the final traverse point, cleaning out the
impact and static holes of the standard pitot tube by "hack-purging" with
pressurized air, and then taking another Ap reading. If the Ap readings made
before and after the air purge are the same (15 percent), the traverse is
acceptable. Otherwise, reject the run. Note that if ap at the final traverse
point is unsuitably low, another point may be selected. 1f rback-purging" at
regular intervals is part of the procedure, then comparative Ap readings shall
be taken, as above, for the last two back purges at which suitably high Ap
readings are obsexved.

2.2 Differential Pressure Gauge. An inclined manometer or equivalent device.
Most sampling trains are equipped with a 10-in. (water column) inclined-vertical
manometer, having 0.01-in. H0 divisions on the 0- to l-in. inclined scale, and
0.1-in. H,0 divisions on the 1- to 10-in. vertical scale. This type of manometer
{or other gauge of equivalent sensitivity) is satisfactory for the measurement
of Ap values as low as 1.3 mm (0.05 in.) H,0. However, a differential pressuxe
gauge of greater gsensitivity shall be used (subject to the approval of the
Administrator), if any of the following is found to be true: (1) the arithmetic
average of all Ap readings at the traverse points in the stack is less than
1.3 mm (0.05 in.) H;0; (2) for traverses of 12 or more points, more than 10
percent of the individual Ap readings are below 1.3 mm (0.05 in.) H;0; {3) for
traverses of fewer than 12 points, more than one Ap reading is below 1.3 mm
(0.05 in.) H.0. Citation 18 in the Bibliography describes commercially available
jnstrumentation for the measurement of low-range gas velocities.

As an alternative to criteria (1) through {3) above, the following calculation
may be performed to determine the necessity of using a more sensitive
differential pressure gauge: :

Prepared by Emission Measurement Branch EMTIC M-002
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n
2 [,
1=1
" Where:
Ap; = Individual velocity head reading at a traverse point, mm (in.)
H,0.
n = Total number of traverse points.
K = 0.13 mm H,0 when metric units are used and 0.005 in. H;0 when

English. units are used.

If T is greater than 1.05, the velocity head data are unacceptable and a more
sensitive differential pressure gauge must be used.

NOTE: If differential pressure gauges other than inc¢lined mancmeters are used
{e.g., magnehelic gauges), their calibration must be checked after each test
series. To check the calibration of a differential pressure gauge, compare Ap
readings of the gauge with those of a gauge-oil manometer at a minimum of three
points, approximately representing the range of Ap values in the stack. If, at
each point, the values of Ap as read by the differential Pressure gauge and
gauge-o0il manometer agree to within 5 percent, the differential pressure gauge
shall be considered to be in proper calibration. Otherwise, the test series
shall either be voided, or procedures to adjust the measured Ap values and final
results shall be used, subject to the approval of the Administrator.

2.3 Temperature Gaugs. A thermocouple, liquid-filled bulb thermometer,
bimetallic thermometer, mercury-in-glass thermometer, or other gauge capable of
measuring temperature to within 1.5 percent of the minimum absolute stack
temperature. The temperature gauge shall be attached to the pitot tube such that
the sensor tip does not touch any metal; the gauge shall be in an interference-
free arrangement with respect to the pitot tube face openings (see Figure 2-1 and
also Figure 2-7 in Section 4). Alternative positions may be used if the pitot
tube-temperature gauge system is calibrated according to the procedure of Section
4. Provided that a difference of not more than 1 percent in the average velocity
measurement is introduced, the temperature gauge need not be attached to the
pitot tube; this alternative is subject to the approval of the Administrator.

2.4 Pressure Probe and Gauge. A piezometer tube and mercury- or water-filled
U-tube manometer capable of measuring stack pressure to within 2.5 mm (0.1 in.)
Hg. The static tap of a standard type pitot tube or one leg of a Type S pitot
tube with the face opening planes positioned parallel to the gas flow may also
be used as the pressure probe.
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2.5 Barometer. A mercury, aneroid, or other barometer capable of measuring
atmospheric pressure to within 2.5 mm (0.1 in.) Hyg. See NOTE in Method 5,
Section 2.1.9.

2.6 Gas Density Datermination Eguipment. Method 3 equipment, if needed (see
Section 3.6), to determine the stack gas dry molecular weight, and Reference
Method 4 or Method 5 equipment for moisture content determination; other methods
may be used subject to approval of the Administrator.

2.7 Calibration Pitot Tube. When calibration of the Type S pitot tube is
necessary (see Section 4), a standard pitot tube for a reference. The standard
pitot tube shall, preferably, have a known coefficient, obtained either (1}
directly from the National Bureau of Standards, Route 70 S, Quince Orchard Road,
Gaithersburg, Maryland, or (2} by calibration against another standard pitot tube
with an NBS-traceable coefficient. Alternatively, a standard pitot tube designed
according to the criteria given in Sections 2.7.1 through 2.7.5 below and
jllustrated in Figure 2-4 (see also Citations 7, 8, and 17 in the Bibliography)
may be used. Pitot tubes designed according to these specifications will have
paseline coefficients of about 0.99 : 0.01.

2.7.1 Hemispherical (shown in Figure 2-4) ellipsoidal, or conical tip.

2.7.2 A minimum of six diameters straight run (based upon D, the extermal
diameter of the tube) between the tip and the static pressure holes.

2.7.3 A minimum of eight diameters gtraight run between the static pressure
holes and the centerline of the external tube, following the 90-degree bend.

2.7.4 Static pressure holes of equal size (approximately 0.1 D), equally spaced
in a piezometer ring configuration.

2.7.5 Ninety-degree bend, with curved or mitered junction.

2.8 Differential Pressure Gauge for Type 8 Pitot Tube Calibration. An inclined

manometer or equivalent. If the single-velocity calibration technigque is
employed (see Section 4.1.2.3), the calibration differential pressure gauge shall
be readable to the nearest 0.13 mm {(0.005 in.) H;0. For multivelocity

calibrations, the gauge shall be readable to the nearest 0.13 mm (0,005 in.) H0
for ap values between 1.3 and 25 mm (0.05 and 1.0 in.} H;0, and to the nearest
1.3 mm (0.05 in.) H,0 for Ap values above 25 mm (1.0 in.) H,0. A special, more
gsensitive gauge will be required to read Ap values below 1.3 mm {(0.05 in.) H,0
(see Citation 18 in the Bibliography) .

3. PROCEDURE

3.1 Set up the apparatus as shown in Figure 2-1. Capillary tubing or surge
tanks installed between the manometer and pitot tube may be used to dampen Ap
fluctuations. It is recommended, but not required, that a pretest leak-check be
conducted as follows: (1) blow through the pitot impact opening until at least
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7.6 cm (3 in.) H,0 velocity pressure registers on the manometer; then, close off
the impact opening. The pressure shall remain stable for at least 15 seconds;
(2) do the same for the static pressure side, except using suction to obtain the
minimum of 7.6 cm (3 in.) H,0. Other leak-check procedures, subject to the
approval of the Administrator, may be used.

3.2 Level and zero the manometer. Because the manometer level and zero may
drift due to vibrations and temperatuxe changes, make periodic checks during the
traverse. Record all necessary data as shown in the example data sheet
(Figure 2-5}.

3.3 Measure the velocity head and temperature at the traverse points gpecified
by Method 1. Ensure that the proper differential pressure gauge is being used
for the range of Ap values encountered (see Section 2.2). If it is necessary to
change to a more sensitive gauge, do so, and remeasure the Ap and temperature
readings at each traverse point. Conduct a post-test leak-check (mandatory), as
described in Section 3.1 above, to validate the traverse run.

3.4 Measure the static pressure in the stack. One reading is usually adequate.
3.5 Determine the atmospheric pressure.

3.6 Determine the stack gas dry molecular weight. For combustion processes or
Processes that emit essentially CO,, 0,, CO, and N,, use Method 3. For Processes
emitting essentially air, an analysis need not be conducted; use a dry molecular
weight of 29.0. For other processes, other methods, subject to the approval of
the Administrator, must be used.

3.7 Obtain the moisture content from Reference Method 4 {or equivalent} or from
Method 5.

3.8 Determine the cross-sectional area of the stack or duct at the sampling
location. Whenever possible, physically measure the stack dimensions rather than
uging blueprints.

4. CALIBRATION

4.1 Type S Pitot Tube. Before its initial use, carefully examine the Type S
pitot tube in top, side, and end views to verify that the face openings of the
tube are aligned within the specifications illustrated in Figure 2-2 or 2-3. The
pitot tube shall not be used if it fails to meet these alignment specifications.

After verifying the face opening alignment, measure and record the following
dimensions of the pitot tube: (a) the external tubing diameter (dimension D,
Figure 2-2b); and (b) the base-to-copening plane distances (dimensions P, and Pp,,
Figure 2-2b). 1If D, is between 0.48 and 0.95 cm (3/16 and 3/8 in.), and if R
and P, are equal and between 1.05 and 1.50 I, there are two possible options:
{1} the pitot tube may be calibrated according to the procedure outlined in
Sections 4.1.2 through 4.1.5 below, or (2) a baseline (isolated tube) coefficient
value of 0.84 may be assigned to the pitot tube. Note, however, that if the
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pitot tube is part of an assembly, calibration may still be required, despite
knowledge of the baseline coefficient value {see Section 4.1.1).

If D., B, and P are outside the specified limits, the pitot tube must be
calibrated as outlined in Sections 4.1.2 through 4.1.5 below.

4.1.1 Type 8 Pitot Tube Assexblies. During sample and velocity traverses, the
igsolated Type S pitot tube is not always used; in many instances, the pitot tube
is used in combination with other source-sampling components {(thermocouple,
sampling probe, nozzle) as part of an "assembly." The presence of other sampling
components can sometimes affect the baseline value of the Type S pitot tube
coefficient (Citation ¢ in the RBibliocgraphy) ; therefore an assigned (or otherwise
known) baseline coefficient value may or may not be valid for a given assembly.
The baseline and assembly coefficient values will be identical only when the
relative placement of the components in the assembly is such that aerodynamic
interference effects are eliminated. Figures 2-6 through 2-8 illustrate
interference-free component arrangements for Type S pitot tubes having external
tubing diameters between 0.48 and 0.35 cm (3/16 and 3/8 in.). Type S pitot tube
assemblies that fail to meet any Or all of the specifications of Figures 2-6
through 2-8 shall be calibrated according to the procedure outlined in Sections
4.1.2 through 4.1.5 below, and prior to calibration, the values of the
intercomponent spacings (pitot-nozzle, pitot-thermocouple, pitot-probe sheath)
shall be measured and recorded.

NOTE: Do not use any Type S pitot tube assembly which is constructed such that
the impact pressure opening plane of the pitot tube is below the entry plane of
the nozzle (see Figure 2-6B).

4.1.2 Calibration Setup. If the Type S pitot tube is to be calibrated, one leg
of the tube shall be permanently marked A, and the other, B, Calibration shall
be done in a flow system having the following essential design features:

4.1.2.1 The flowing gas stream must be confined to a duct of definite cross-
sectional area, either circular or rectangular. For circular cross sections, the
minimum duct diameter shall be 30.5 cm (12 in.); for rectangular cross sections,
the width (shorter side) shall be at least 25.4 cm (10 in.).

4.1.2.2 The cross-sectional area of the calibration duct must be conatant over
a distance of 10 or more duct diameters. For a rectangular cross section, use
an equivalent diameter, calculated from the following equation, to determine the
number of duct diameters:

2L
¢ (L +W)

Eq. 2-1

Where:
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D, = Equivalent diameter.
L = Length.
W = Width.

To ensure the presence of stable, fully developed flow patterns at the
calibration site, or "test section," the site must be located at least eight
diameters downstream and two diameters upstream from the nearest disturbances.

NOTE: The eight- and two-diameter criteria are not absolute; other test section
locations may be used (subject to approval of the Administrator), provided that
the flow at the test gite is stable and demonstrably parallel to the duct axis.

4.1.2.3 The flow system shall have the capacity to generate a test-section
velocity around 915 m/min (3,000 ft/min). This velocity must be constant with
time to guarantee steady flow during calibration. Note that Type S pitot tube
coefficients obtained by single-velocity calibration at 915 m/min (3,000 ft/min)
will generally be valid to 13 percent for the measurement of velocities above 30S
m/min (1,000 ft/min) and to 45 to & percent for the measurement of velocities

between 180 and 305 m/min (600 and 1,000 ft/min). If a more precise correlation
between C, and velocity is desired, the flow gystem shall have the capacity to
generate at least four distinct, time-invariant test-section velocities covering
the velocity range from 180 to 1,525 m/min (600 to 5,000 ft/min), and calibration
data shall be taken at regular velocity intervals over this range (see Citations
9 and 14 in the Bibliography for details).

4.1.2.4 Two entry ports, one each for the standard and Type S pitot tubes, shall
be cut in the test section; the standard pitot entry port shall be located
slightly downstream of the Type S port, so that the gtandard and Type § impact
openings will lie in the same cross-sectional plane during calibration. To
facilitate alignment of the pitot tubes during calibration, it is advisable that
the test section be constructed of plexiglas or some other transparent material.

4.1.3 Calibration Procedure. Note that this procedure is a general one and must
not be used without first referring to the special considerations presented in
Section 4.1.5. Note also that this procedure applies only to single-velocity
calibration. To obtain calibration data for the A and B sides of the Type §
pitot tube, proceed as follows:

4.1.3.1 Make sure that the manometer is properly filled and that the oil is free
from contamination and is of the proper density. Inspect and leak-check all
pitot lines; repair or replace if necessary.

4.1.3.2 Level and zeroc the manometer. Turn on the fan, and allow the flow to
stabilize. Seal the Type S entry port.

4.1.3.3 Ensure that the manometer is level and 2eroced. Position the standard
pitot tube at the calibration point (determined as outlined in Section 4.1.5.1},
and align the tube so that its tip is pointed directly into the flow. Particular
care should be taken in aligning the tube to avoid Yaw and pitch angles. Make
sure that the entry port surrounding the tube is properly sealed.
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4.1.3.4 Read Ap,a, and record its value in a data table similar to the one shown
in Figure 2-9. Remove the standard pitot tube from the duct, and disconnect it
from the manometer. Seal the standard entry port.

4.1.3.5 Comnect the Type S pitot tube to the manometer. Open the Type S entry
port. Check the manometer level and zero. Insert and align the Type S pitot
tube so that its A side impact opening is at the same point as was the standard
pitot tube and is pointed directly into the flow. Make sure that the entry port
surrounding the tube is properly sealed.

4.1.3.6 Read A&p,, and enter its value in the data table. Remove the Type S
pitot tube from the duct, and disconnect it from the manometer.

4.1.3.7 Repeat Steps 4.1.3.3 through 4.1.3.6 above until three pairs of Ap
readings have been obtained.

4.1.3.8 Repeat Steps 4.1.3.3 through 4.1.3.7 above for the B side of the Type
S pitot tube.

4.1.3.9 Perform calculations, as described in Section 4.1.4 below.
4.1.4 Calculations.

4.1.4.1 For each of the six pairs of Ap readings (i.e., three from side A and
three from side B) obtained in Section 4.1.3 above, calculate the value of
the Type S pitot tube coefficient as follows:

ﬂpstﬂ

tm—r—"

cp(n =cp(std) Ap;

BEq. 2-2

Where:

Cpa) = Type S pitot tube coefficient.

Cptatas - Standard pitot tube coefficient; use 0.99 if the
coefficient is unknown and the tube is designed according
to the criteria of Sections 2.7.1 to 2.7.5 of this
method.

ADgta = Velocity head measured by the gtandard pitot tube, cm
(in-) H;o.

ap, = Velocity head measured by the Type S pitot tube, cm (in.)
H,0.

4.1.4.2 Calculate G, {side A}, the mean A-side coefficient, and G, (side B), the
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mean B-side coefficient; calculate the difference between these two average
values.

4.1.4.3 Calculate the deviation of each of the three A-side values of

Cpwy from T, (side A), and the deviation of each B-side values of Gy from
C, (side B). Use the following equation:

Deviation = C —E:(A or B)

{3)

Eg. 2-3

4.1.4.4 Calculate o, the average deviation from the mean, for bhoth the A and B
sides of the pitot tube. Use the following equation:

3
e, - C,(A or B) |

3

o(side A or B) =

Eq. 2-4

4.1.4.5 Use the Type S pitot tube only if the values of o (side A) and o (side
B} are less than or equal to 0.01 and if the absolute value of the difference
between T, (A) and T, (B) is 0.01 or less.

4.1.5 8Speclal Considerations.
4.1.5.1 Selection of Calibration Point.

4.1.5.1.1 When an isclated Type S pitot tube is calibrated, select a calibration
point at or near the center of the duct, and follow the procedures outlined in
Sections 4.1.3 and 4.1.4 above. The Type S pitot coefficientsa so obtained,
i.e., C, (side A) and § (side B), will be valid, so long as either: (1) the
isoclated pitot tube is used; or (2} the pitot tube is used with other components
(nozzle, thermocouple, sample probe) in an arrangement that is free from
aerodynamic interference effects (see Figures 2-6 through 2-8).

4.1.5.1.2 For Type S pitot tube-thermocouple combinations (without sample
probe), select a calibration point at or near the centex of the duct, and follow
the procedures ocutlined in Sections 4.1.3 and 4.1.4 above. The cocefficients so
obtained will be valid so long as the pitot tube-thermocouple combination is used
by itself or with other components in an interference-free arrangement (Figures
2-6 and 2-8).
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4.1.5.1.3 For assemblies with sample probes, the calibration peint should be
located at or near the center of the duct; however, insertion of a probe sheath
intoe a small duct may cause significant cross-sectional area blockage and yield
incorrect coefficient values (Citation 9 in the Bibliography). Therefore, to
minimize the blockage effect, the calibration point may be a few inches off-
center if necessary. The actual blockage effect will be negligible when the
theoretical blockage, as determined by a projected-area model of the probe
sheath, is 2 percent or less of the duct cross-sectional area for assemblies
without external sheaths (Figure 2-10a), and 3 percent or less for assemblies
with external sheaths (Figure 2-10Db).

4.1.5.2 For those probe assemblies in which pitot tube-nozzle interference is
a factor (i.e., those in which the pitot-nozzle separation distance fails to meet
the specification illustrated in Figure 2-6A), the value of Gy depends upon the
amount of free-space between the tube and nozzle, and therefore is a function of
nozzle size. In these instances, separate calibrations shall be performed with
each of the commonly used nozzle sizes in place. Note that the gingle-velocity
calibration technique is acceptable for this purpose, even though the larger
nozzle sizes (>0.635 cm oOr 1/4 in.) are not ordinarily used for isokinetic
sampling at velocities around 3915 m/min (3,000 ft/min), which is the calibration
velocity; note also that it is not necessary to draw an isokinetic sample during
calibration (see Citation 19 in the Bibliography).

4.1.5.3 For a probe assembly constructed such that its pitot tube is always used
in the same orientation, only one gide of the pitot tube need be calibrated (the
side which will face the flow). The pitot tube must still meet the alignment
specifications of Figure 2-2 or 2-3, however, and must have an average deviation
{c) value of 0.01 or less (see Section 4.1.4.4.)

4.1.6 Field Use and Recalibration.
4.1.6.1 Field Use.

4.1.6.1.1 when a Type S pitot tube {isolated or in an assembly) is used in the
field, the appropriate coefficient value (whether assigned or obtained by
calibration) shall be used to perform velocity calculations. For calibrated Type
S pitot tubes, the A side coefficient shall be used when the A side of the tube
faces the flow, and the B side coefficient shall be used when the B side faces
the flow; altermatively, the arithmetic average of the A and B side coefficient
values may be used, irrespective of which side faces the flow.

4.1.6.1.2 When a probe assembly is used to sample a small duct, 30.5 to 391.4 cm
(12 to 36 in.) in diameter, the probe sheath sometimes blocks a significant part
of the duct cross-section, causing a reduction in the effective value of Cpu).
Consult Citation 9 in the Bibliography for details. Conventional pitot-sampling
probe assemblies are not recommended for use in ducts having inside diameters
smaller than 30.5 cm (12 in.} (see Citation 16 in the Bibliography).

4.1.6.2 Recalibration.
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4.1.6.2.1 1Isolated Pitot Tubes. After each field use, the pitot tube shall be
carefully reexamined in top, side, and end views. If the pitot face openings are
still aligned within the specifications illustrated in Figure 2-2 or 2-3, it can
be assumed that the baseline coefficient of the pitot tube has not changed. If,
however, the tube has been damaged to the extent that it no longer meets the
specifications of the Figure 2-2 or 2-3, the damage shall either be repaired to
restore proper alignment of the face openings, or the tube shall be discarded.

4.1.6.2.2 Pitot Tube Assemblies. After each field use, check the face opening
alignment of the pitot tube, as in Section 4.1.6.2.1; also, remeasure the
intercomponent spacings of the assembly. If the intercomponent spacings have not
changed and the face opening alignment is acceptable, it can be assumed that the
coefficient of the assembly has not changed. If the face opening alignment is
no longer within the specifications of Figure 2-2 or 2-3, either repair the
damage or replace the pitot tube {calibrating the new assembly, if necessary) .
If the intercomponent spacings have changed, restore the original spacings, or
recalibrate the assembly.

4.2 Standard Pitot Tube (if applicable). If a standard pitot tube is used for
the velocity traverse, the tube shall be constructed according to the criteria
of Section 2.7 and shall be assigned a baseline coefficient value of 0.9%. 1If
the standard pitot tube is used as part of an assembly, the tube shall be in an
interference-free arrangement {subject to the approval of the Administrator) .

4.3 Temperature Gauges. After each field use, calibrate dial thermometers,
liquid-filled bulb thermometers, thermocouple-potentiometer systems, and other
gauges at a temperature within 10 percent of the average absolute stack
temperature. For temperatures up to 405°C (761°F), use an ASTM mercury-in-glass
reference thermometer, or equivalent, as a reference; alternatively, either

a reference thermocouple and potentiometer (calibrated by NBS) or thermometric
fixed points, e.g., ice bath and boiling water (corrected for barometric
pressure) may be used. For temperatures above 405°C (761°F), use an NBS-
calibrated reference thermocouple-potentiometer Bystem or an alternative
reference, subject to the approval of the Administrator.

If, during calibration, the absolute temperature measured with the gauge being
calibrated and the reference gauge agree within 1.5 percent, the temperature data
taken in the field shall be considered valid. Otherwise, the pollutant emission
test shall either be considered invalid or adjustments (if appropriate) of the
test results shall be made, subject to the approval of the Administrator.

4.4 Barometer. Calibrate the barometer used against a mercury barometer,
5. CALCULATIONS

Carry out calculations, retaining at least one extra decimal figure beyond that
of the acquired data. Round off figures after final calculation.

5.1 Nomenclatura.
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for the metric

Ccross-sectional area of stack, m® (£t3).

Water vapor in the gas stream (fxrom Method S or Reference
Method 4), proportion by volume.

Pitot tube ccefficient, dimensionless.

Pitot tube constant,

n [ (g/g-moie) (mmHg) [

sec (°K) (mmH,0)

34.97

system.

tt [1b/1b -mole) (in.Hg) *
sec (°R) (4n.H,0)

85.49

for the English system.

M,

M,

Pll’.d

Qld

Molecular weight of stack gas, dry basis {(see Section 3.6},
g/g-mole (ib/lb-mole).

Molecular weight of stack gas, wet basis, g/g-mole (lb/lb-
mole) . :

=M, (1-B) +18.08,

Eq. 2-5
Barometric pressure at measurement site, mm Hg (in. Hg).
Stack static pressure, mm Hg (in. Hg) .

Absolute stack pressure, mm Hg (in. Hy) ,

BEg. 2-6
standard absolute pressure, 760 mm Hg (29.92 in. Hg).

Dry volumetric stack gas flow rate corrected to standard
conditions, dsm’/hr {(dscf/hr}.
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t, = Stack temperature, °C (°F).

T, = Absolute stack temperature, °K (°R).

=273 +t,

Eq. 2-7
for metric.

= 460 + t
s

Eq. 2-8
for Englisgh.

Teea = Standard absolute temperature, 293°K (528°R) .

Ve = Average stack gas velocity, m/sec (ft/sec).

Ap = Velocity head of stack gas, mm H;0 (in. H,0).
3,600= Conversion factor, sec/hr.

18.0 = Molecular weight of water, g/g-mole (1b/lb-mole).

5.2 Average Stack Gas Velocity.

v, = KeE, Gy,

Eq. 2-9
5.3 Average Stack Gas Dry Volumetric Flow Rate.

std ]

Q, =3.5600(1 '-B")V'A

s (avg) Pstd
Eq. 2-10
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Figure 2-1. Type S pitot tube manometer assembly.




EMTIC TM-002 NSPS TEST METHOD Page 17

Transverse I I
Tubs Axls ] i

b I
| Opaning 1
! Planes !
| i
[
A-Side Plane
l 1 Note:
Longitudinal I 20w At -
Tube Axie o A ; _______ I A _.)rospi<p < g0,
A} B ’ [
L ——— ——em— L8 _ [ R=pry
B-Side Plans
® (8) snd view; face epening planss parpendicular
o fransvarns axh;
(b} Wp view; face opaning planss puraiel in
}r longhudina) axis;
T T T T Ay =~ ———— {c} side view; hoth lage of squal length and
—ﬂ_ O cantariines colncldent, whan viewsd frem
both sides. Baseline cosfMclent vakies of
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s¥ucied this way

Figure 2-2. Properly constructed Type S pitot tube.
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Figure 2-4. Standard pitot tube design specifications.
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PLANT
DATE RUN NO. STACK DIA. OR
DIMENSIONS, m (in.) BAROMETRIC PRESS., mm Hg
(in. Hg) CROSS SECTIONAL AREA, m?® (ft3) '
OPERATORS :

PITOT TUBE I.D. NO.
AVG. COEFFICIENT, Cp =
LAST DATE CALIERATED

SCHEMATIC OF STACK
CROSS SECTION

Vel. Hd., ap Stack Temperature Py
Traverse mm (in.) HO mm Hg (ap)3?
Pt. No. T, T, (in.Hg} ‘
°C (°F) °K (°R)
Average

Figure 2-5. Velocity traverse data.
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Probe

B. 5ida View; io prevent piiol tabs from interfering with gas
fiow sreambines appronching the nozzie, the impact presaurs
opuning plane of the pital kube shall be even with or above ha
nozzia anby plane.

Figure 2-6. Proper pitot tube-sampling nozzle configuration to prevent

aerodynamic interference: button-hook type nozzle: centers

of nozzle and

pitot opening aligned: D, between 0.48 and 0.95 cm (3/16 and 3/8 in.).
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Figure 2-7. Proper thermocouple placement to prevent interference: D,
between 0.48 and 0.95 cm (3/16 and 3/8 in.).
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Figure 2-8.  Minimum pitot-sample probe separation needed to prevent
interference: D, between 0.48 and 0.95 cm (3/16 and 3/8 in.).
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PITOT TUBE IDENTIFICATION NUMBER :

"A" SIDE CALIBRATION

CALIBRATED BY:

4Pgeq AP,
cm H,0 cm H,0 Deviation
RUN NO. (in Hgo) (in H;o) cp(l) Cp“, - c;p (A)
1
2
3
cP-l"S
(SIDE 1)
"B" SIDE CALIBRATION
AP,q APy,
cm H,0 cm H,0 Deviation
RUN NO. (in Hzo) {in HZO) CN,, C.'N,, - Cp (B)
1
2
3
CP-lVS'
{SIDE B)
k|
Elcp(s) cp(Aora)

AverageDeviation =0(Mm =

E’(smem -Ep(swea)

_ 1=

~MustBe <0.01

~MustBe <0.01
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Figure 2-9. Pitot tube calibration data.
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Figure 2-10. Projected-area models for typical pitot tube assemblies.
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Method 4 - Determination of Moisture Content
in Stack Gases

1. PRINCIPLE AND APPLICABILITY

1.1 Principle. A gas sample is extracted at a constant rate from
the source; moisture is removed from the sample stream and
determined either volumetrically or gravimetrically.

1.2 Applicability. This method is applicable for determining the
moisture content of stack gas.

1.2.1 Two procedures are given. The first is a reference method,
for accurate determinations of moisture content (such as are needed
to calculate emission data). The second is an approximation
method, which provides estimates of percent moisture to aid in
setting isokinetic sampling rates prior to a pollutant emission
measurement run. The approximation method described herein is only
& suggested approach; alternative means for approximating the
moisture content, e.g., drying tubes, wet bulb-dry bulb techniques,
condensation techniques, stoichiometric calculations, previous
experience, etc., are also acceptable.

1.2.2 The reference method is often conducted simultaneocusly with
a pollutant emission measurement run; when it is, calculation of
percent isokinetic, pollutant emission rate, etc., for the run
shall be based upon the results of the reference method or its
equivalent; these calculations shall not be based upon the results
of the approximation method, unless the approximation method is
shown, to the satisfaction of the Administrator, U.S. Environmental
Protection Agency, to be capable of Yielding results within 1
percent H,0 of the reference method.

Prepared by Emission Measurement Branch EMTIC TM-004
Technical Support Division, OAQPS, EPA July 11, 1989




EMISSION MEASUREMENT TECHNICAL INFORMATION CENTER
NSPS TEST METHOD

o ———— - —————

w

1.2.3 Note: The reference method may yield questionable results
when applied to saturated gas streams or to streams that contain
water droplets. Therefore, when these conditions exist or are
suspected, a second determination of the moisture content shall be
made simultaneously with the reference method, as follows: Assume
that the gas stream is saturated. Attach a temperature sensor
[capable of measuring to within 1°C (2°F)] to the reference method
probe. Measure the stack gas temperature at each traverse point
(see Section 2.2.1) during the reference method traverse; calculate
the average stack gas temperature. Next, determine the moisture
' percentage, either by: (1) using a psychrometric chart and making
appropriate corrections if stack pressure is different from that of
the chart, or (2) using saturation vapor pressure tables. In cases
where the psychrometric chart or the saturation vapor pressure
tables are not applicable (based on evaluation of the process) ,
alternative methods, subject to the approval of the Administrator,
shall be used.

2. REFERENCE METHOD

The procedure described in Method 5 for determining moisture
content is acceptable as a reference method.

2.1 Apparatus. A schematic of the sampling train used in this
reference method is shown in Figure 4-1. All compcnents shall be
maintained and calibrated according to the procedures in Method 5.

2.1.1 Probe. Stainless steel or glass tubing, sufficiently heated
to prevent water condensation, and equipped with a filter, either
in-stack (e.g., a plug of glass wool inserted into the end of the
probe) or heated out-stack (e.g., as described in Method 5), to
remove particulate matter. ‘When stack conditions permit, otherx
metals or plastic tubing may be used for the probe, subject to the
approval of the Administrator.

Prepared by Emission Measurement Branch EMTIC TM-004
Technical Support Division, OAQPS, EPA July 11, 19883




2.1.2 Condenser. See Method 5, Section 2.1.7, for a description
of an acceptable type of condenser and for alternative measurement
systems.

2.1.3 Cooling System. An ice bath container and crushed ice {or
equivalent), to aid in condensing moisture.

2.1.4 Metering System. Same as in Method 5, Section 2.1.8, except
do not use sampling systems designed for flow rates higher than
0.0283 m¥/wmin (1.0 cfm). Other metering systems, capable of
maintaining a constant sampling rate to within 10 percent and.
determining sample gas volume to within 2 percent, may be used,
subject to the approval of the Administrator.

2.1.5 Barometer, Mercury, aneroid, or other barometer capable of
measuring atmospheric pressure to within 2.5 mm (0.1 in.) Hg. See
NOTE in Method 5, Section 2.1.9,

2.1.6 Graduated Cylinder and/or Balance. To measure condensed
water and moisture caught in the silica gel to within 1 ml or 0.5
g. Graduated cylinders shall have subdivisions no greater than 2
ml. Most laboratory balances are capable of weighing to the
nearest 0.5 g or less. These balances are suitable for use here.

2.2 Procedure. The following procedure is written for a condenser
system (such as the impinger system described in Section 2.1.7 of
Method §5) incorporating volumetric analysis to measure the
condensed moisture, and silica gel and gravimetric analysis to
measure the moisture leaving the condenser.

2.2.1 Unless otherwise specified by the Administrator, a minimum
of eight traverse points shall be used for circular stacks having
diameters less than 0.61 m (24 in.), a minimum of nine points shall
be used for rectangular stacks

having equivalent diameters ‘less than 0.61 m (24 in.), and a
minimum of twelve traverse points shall be used in all other cases.
The traverse points shall be located according to Methed 1. The
use of fewer points isg subject to the approval of the
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Administrator. Select a suitable probe and probe length such that
all traverse points can be sampled. Consider sampling from .
opposite sides

of the stack (four total sampling ports) for large stacks, to
permit use of shorter probe lengths. Mark the probe with heat
registant tape or by some other method to denote the proper
distance into the stack or duct for each sampling point. Place
known volumes of water in the first two impingers. Weigh and
record the weight of the gilica gel to the nearest 0.5 g, and
transfer the silica gel to the fourth impinger; alternatively, the
gilica gel may first be transferred to the impinger, and the weight
of the silica gel plus impinger recorded.

2.2.2 Select a total gampling time such that a minimum total gas
volume of 0.60 scm (21 scf) will be collected, at a rate no greater
than 0.021 w*/min (0.75 cfm). When both moisture content and
pollutant emission rate are to be determined, the moisture
determination shall be simultanecus with, and for the same total
length of time as, the pollutant emission rate run, unless
otherwise specified in an applicable subpart of the standards.

2.2.3 Set up the sampling train as shown in Figure 4-1. Turn on
the probe heater and (if applicable) the filter heating system to
temperatures of about 120°C (248°F), to prevent water condensation
ahead of the condenser; allow time for the temperatures to

stabilize. Place crushed ice in the ice bath container. It is
recommended, but not required, that a leak check be done, as
follows: Disconnect the probe from the first impinger or (if

applicable) from the filter holder. Plug the inlet to the first
impinger (or filter holder), and pull a 380 mm (15 in.) Hg vacuum;
a lower vacuum may be used, provided that it is not exceeded during
the test. A leakage rate in excess of 4 percent of the average
sampling rate or 0.00057 m*/min (0.02 cfm), whichever is less, is
unacceptable. Following the leak check, reconnect the probe to the
sampling train.

2.2.4 During the sampling run, maintain a sampling rate within 10
percent of constant rate, or as specified by the Administrator.
For each run, record the data required on the example data sheet



%

e
EMTIC TM-004 EMTIC NSPS TEST METHOD

Page 5
%
—

shown in Figure 4-2. Be sure to record the dry gas meter reading
at the beginning and end of each sampling time increment and
whenever sampling is halted. Take other appropriate readings at
each sample point, at least once during each time increment.

2.2.5 To begin sampling, position the probe tip at the first
traverse point. Immediately start the pump, and adjust the flow to
the desired rate. Traverse the cross section, sampling at each
traverse point for an equal length of time. Add more ice and, if
necessary, salt to maintain a temperature of less than 20°C (68°F)
at the silica gel ocutlet.

2.2.6 After collecting the sample, disconnect the probe from the
filter holder (or from the first impinger), and conduct a leak
check (mandatory) as described in Section 2.2.3. Record the leak
rate. If the leakage rate exceeds the allowable rate, the tester
shall either reject the test results or shall correct the sample
volume as in Section 6.3 of Method 5. Next, measure the volume of
the moisture condensed to the nearest ml. Determine the increase
in weight of the silica gel (or silica gel plus impinger) to the
nearest 0.5 g. Record this information (see example data sheet,
Figure 4-3), and calculate the moisture percentage, as described in
2.3 below.

2,2.7 A quality control check of the volume metering system at the
field site is suggested before collecting the sample following the
procedure in Method 5, Section 4.4.

2.3 Calculations. Carry out the following calculations, retaining
at least one extra decimal figure beyond that of the acquired data.
Round off figures after final calculation.

2.,3.1 Nomenclature.

B.. = Proportion of water vapor, by volume, in the gas stream.

M, = Molecular weight of water, 18.0 g/g-mole (18.0 1b/lb-
mole) .
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P

Pstd

AV,

Vm [std)

Vwc {std)

szg (std)

Puw

1}

L]

Absolute pressure (for this method, same as barometric
pressure) at the dry gas meter, mm Hg (in. Hg).

Standard absolute pressure, 760 wmm Hg (29.92 in. Hg).
Ideal gas constant, 0.06236 (mm Hg) (m?) / (g-mole) (°K) for
metric units and 21.85 (in. Hg) (ft?)/(lb-mole) (°R) for
English units.

Absolute temperature at meter, °K (°R)}.

Standard absolute temperature, 293°K (528°R).

Dry gas volume measured by dry gas meter, dem (dcf) .

Incremental dry. gas volume measured by dry gas meter at
each traverse point, dcm (dcf).

Dry gas volume measured by the dry gas meter, corrected to
standard conditions, dscm (dscf).

Volume of water vapor condensed, corrected to standard
conditions, scm (scf).

Volume of water vapor collected in silica gel, corrected
to standard conditions, scm (scf).

Final volume of condenser water, ml.
Initial volume, if any, of condenser water, ml.
Final weight of silica gel or silica gel plus impinger, g.

Initial weight of silica gel or silica gel plus impinger,

Dry gas meter calibration factor.

Density of water, 0.9982 g/ml (0.002201 1b/ml) .
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2.3.2 Volume of Water Vapor Condensed.

RTstd
we(std) - (Vf _vi) pw P

=K1 {Vf -V.i.)

Where:

-~
I
([

0.001333 m*/ml for metric units,

0.04707 £t3/ml for English units.

2.3.3 Volume of Water Collected in Silica Gel,
_ (W, - W) RT o

wag{std) - P M

std Eq.
=K, (W, - W,)
Where:
K, = 0.001335 m?*/g for metric units,
= 0.04715 ft?/g for English units.
2.3.4 Sample Gas Volume,
v = (Pm, (Tltd)
mi{std) m (P'td) (Tn) Eq'

vV P
= K, Y —2=2
3T o7

std w Eq'

4-1



M

EMTIC TM-004 EMTIC NSPS TEST METHOD ;
Page 8

M

Fl




%

L —
EMTIC TM-004 EMTIC NSPS TEST METHOD
Page 9
w
——
Where:
K; = 0.3858 °K/mm Hg for metric units,

17.64 °R/in. Hg for English units.

NOTE: If the post-test leak rate (Section 2.2.6) exceeds the
allowable rate, correct the value of Ve, in Equation 4-3, as
described in Section 6.3 of Method §.

2.3.5 Moisture Content.

Vwctutd) +szg(s!:dl Eq. 4-4

szg (std) +Vm(std)

+
we{atd)

NOTE: In saturated or moisture droplet-laden gas streams, two
calculations of the moisture content of the stack gas shall be
made, one using a value based upon the saturated conditions (see
Section 1.2), and another based upon the results of the impinger
analysis. The lower of these two values of Bys shall be considered
correct.

2.3.6 Verification of Constant Sampling Rate. For each time
increment, determine the AV,. Calculate the average. If the wvalue
for any time increment differs from the average by more than 10
percent, reject the results, and repeat the run,

3. APPROXIMATION METHOD

The approximation method described below is presented only as a
suggested method (see Section 1.2}.

3.1 Apparatus. See Figqure 4-4.

3.1.1 Probe. Stainless steel or glass tubing, sufficiently heated
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to prevent water condensation and equipped with a filter (either
in-stack or heated out-stack) to remove particulate matter. A plug
of glass wool, inserted into the end of the probe, is a
satisfactory filter.

3.1.2 Impingers. Two midget impingers, each with 30-ml capacity,
or equivalent.

3.1.3 TIce Bath. Container and ice, to aid in condensing moisture
in impingers.

3.1.4 Drying Tube. Tube packed with new or regenerated 6- to 16-
mesh indicating-type silica gel (or equivalent desiccant), to dry
the sample gas and to protect the meter and pump.

3.1.5 Valve. Needle valve, to regulate the sample gas flow rate.

3.1.6 Pump. Leak-free, diaphragm type, or equivalent, to pull the
gas sample through the train.

3.1.7 Volume Meter. Dry gas meter, sufficiently accurate to
measure the sample volume to within 2 percent, and calibrated over
the range of flow rates and conditions actually encountered during
sampling.

8 Rate Meter. Rotameter, to measure the flow range from 0 to

3.1.
3 liters/min (0 to 0.11 cfm).

3.1.9 Graduated Cylinder. 25-ml.

3.1.10 Barometer. Mercury, aneroid, or other barometer, as
described in Section 2.1.5 above.

3.1.11 Vacuum Gauge. At least 760-mm (30-in.) Hg gauge, to be
used for the sampling leak check.

3,2 Procedure.

3.2.1 Place exactly 5 ml water in each impinger. Leak check the
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sampling train as follows: Temporarily insert a vacuum gauge at or
near the probe inlet; then, plug the probe inlet, and pull a vacuum
of at least 250 mm (10 in.) Hg. Note the time rate of change of
the dry gas meter dial; alternatively, a rotameter (0 to 40 ce/min)
may be temporarily attached to the dry gas meter outlet to
determine the leakage rate. A leak rate not in excess of 2 percent
of the average sampling rate is acceptable. NOTE: Carefully
release the probe inlet plug before turning off the pump.

3.2.2 Connect the probe, insert it into the stack, and sample at
a constant rate of 2 liters/min (0.071 cfm). Continue sampling
until the dry gas meter registers about 30 liters (1.1 £t*) or
until wvisible liquid droplets are carried over from the first
impinger to the second. Record temperature, pressure, and dry gas
meter readings as required by Figure 4-5. :

3.2.3 After collecting the sample, combine the contents of the two
impingers, and measure the volume to the nearest 0.5 ml.

3.3 Calculations. The calculation method presented is designed to
estimate the moisture in the stack gas; therefore, other data,
which are only necessary for accurate moisture determinations, are
not ccllected. The following equations adequately estimate the
moisture content, for the purpose of determining isokinetic
sampling rate settings.

3.3.1 Nomenclature.

B,n = Approximate proportion by volume of water vapor in the gas
stream leaving the second impinger, 0.025.

B,s = Water vapor in the gas stream, proportion by volume.

M, = Molecular weight of water, 18.0 g/g-mole (18.0 1b/1b-
mole) .

P, = Absolute pressure (for this method, same as barometric
pressure} at the dry gas meter, mm Hg (in. Hg).
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P,.. = Standard absolute pressure, 760 mm Hg (29.92 in. Hg).

R = Ideal gas constant, 0.06236 [(mm Hg) (m®)]/[(g-mole) (°K)1
for metric units and 21.85 [(in. Hg) (££?)1/[{1b-mole) (°R}1
for English units.

T, = Absolute temperature at meter, °K (°R).

T,.a = Standard absolute temperature, 293°R (528°R).

V, = Final volume of impinger contents, ml.

Vv, = Initial volume of impinger contents, ml.

V, = Dry gas volume measured by dry gas meter, dcm (dcf).

Vaeey = Dry gas volume measured by dry gas meter, corrected to
standard conditions, dscm (dscf).

Y = Dry gas meter calibration factor.
p, = Density of water,0.9982 g/ml (0.002201 1b/ml) .
3.3.2 Volume of Water Vapor Collected.

v = (Ve=VIPRT (g
ve P_M Eq. 4-5

std W
=K, (V,~V,)

Where:
K, = 0.001333 wm’/ml for metric units,
= 0.04707 ft¥/ml for English units.

3.3.3 Gas Volume.
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v = v Pm Tatd
m(std) m P a T
it m _
P Eq. 4-6
= KZ vm....._
Tm
Where:
K, = 0.03858 °K/mm Hg for metric units,
= 17.64 °R/in. Hg for English units.
3.3.4 Approximate Moisture Content.
\'/
B = -__L_+B
wa v +V wm
we m(std} Eq. 4-7

v
= — 2 +(0.025)

we +Vn(std}

4. CALIBRATION

4.1 For the reference method, calibrate the metering system,
temperature gauges, and barometer according to Sections 5.3, 5.5,
and 5.7, respectively, of Method 5. The recommended leak check of
the metering system (Section 5.6 of Method 5) also applies to the
reference method. For the approximation method, use the procedures
outlined in Section 5.1.1 of Method 6 to calibrate the metering
system, and the procedure of Method 5, Section 5.7, to calibrate
the barometer.

5. BIBLIOGRAPHY
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METHOD 18 - MEASUREMENT OF GASEQUS ORGANIC COMPOUND
EMISSIONS BY GAS CHROMATOGRAPHY

NOTE: This method is not inclusive with respect to
specifications (e.g., equipment and supplies)} and procedures
(e.g., sampling and analytical) essential to its
performance. Some material is incorporated by reference
from other methods in this part. Therefore, to obtain
reliable results, persons using this method should have a
thorough knowledge of at least the following additional test
methods: Method 1, Method 2, Method 3.

NOTE: This method should not be attempted by persons
unfamiliar with the performance characteristics of gas
¢hromatography, nor by those persons who are unfamiliar with
source sampling. Particular care should be exercised in the
area of safety concerning choice of equipment and operation
in potentially explosive atmospheres.

1.0 Scope and Application.

1.1 Analyte. Total gaseous organic compounds.

1.2 Applicability.

1.2.1 This method applies to the analysis of
approximately 90 percent of the total gaseous organics
emitted from an industrial source. It does not include
techniques to identify and measure trace amounts of organic
compounds, such as those found in building air and fugitive
emission sources.

1.2.2 This method will not determine compounds that (1)
are polymeric (high molecular weight), (2) can polymerize
before analysis, or (3} have very low vapor pressures at
stack or instrument conditions.

1.3 Range. The lower range of this method is determined
by the sampling system; adsorbents may be used to
concentrate the sample, thus lowering the limit of detection
below the 1 part per million (ppm) typically achievable with
direct interface or bag sampling. The upper limit is
governed by GC detector saturation or column overloading;
the upper range can be extended by dilution of sample with
an inert gas or by using smaller volume gas sampling loops.

18-1 September 1996




The upper limit can also be governed by condengation of
higher boiling compounds .

1.4 Sensitivity. The sensitivity limit for a compound
is defined as the minimum detectable concentration of that
compound, or the concentration that produces a
signal-to-noise ratio of three to one. The minimum
detectable concentration is determined during the presurvey
calibration for each compound.

2.0 Summary of Method. The major organic components of a
gas mixture are separated by gas chromatography (GC) and
individually quantified by flame ionization,
photoionization, electron capture, or other appropriate
detection principles. The retention times of each separated
component are compared with those of known compounds under
identical conditions. Therefore, the analyst confirms the
identity and approximate concentrations cf the organic
emission components beforehand. Wwith this information, the
analyst then prepares oY purchases commercially available
standard mixtures to calibrate the GC under conditions
identical to those of the samples. The analyst also
determines the need for sample dilution to avoid detector
saturation, gas stream filtration to eliminate particulate
matter, and prevention of moisture condensation.

3.0 Definitions. [Reserved]
4.0 Interferences.

4.1 Resolution interferences that may occur can be
eliminated by appropriate GC column and detector choice or
by shifting the retention times through changes in the
column flow rate and the use of temperature programming.

4.2 The analytical system 1is demonstrated to be
essentially free from contaminants by periodically analyzing
blanks that consist of hydrocarbon-free air or nitrogen.

4.3 Sample cross-contamination that occurs when
high-level and jow-level samples or standards are analyzed
alternately, is best dealt with by thorough purging of the
GC sample loop between samples.

4.4 To assure consistent detector response, calibration
gases are contained in dry air. To adjust gaseous organic
concentrations when water vapor is present in the sample,

18-2 September 1996



water vapor concentrations are determined for those samples,
and a correction factor is applied.

5.0 Safety.

5.1 Disclaimer. This method amy involve hazardous
materials, operations, and equipment. This test method does
not purport to address all of the safety problems associated
with its use. It is the responsibility of the user of this
test method to establish appropriate safety and health
practices and determine the applicability of regulatory
limitations prior to performing this test method. The
analyzer users manual should be consulted for gspecific
precautions to be taken with regard to the analytical
procedure.,

18-3 September 1996




6.0 Equipment and Supplies.

6.1 Equipment needed for the presurvey sampling
procedure can be found in Section 8.1.1.

6.2 Equipment needed for the evacuated container
sampling procedure can be found in Section 8.2.1.1.1.

6.3 Equipment needed for the analysis of bag samples can
be found in Section 8.2.1.5.1.

6.4 Equipment needed for the direct interface sampling
and analysis can be found in Section 8.2.2.1.

7.0 Reagents and Standards.

7.1 Reagents needed for the presurvey sampling procedure
can be found in Section 8.1.2.

8.0 Sample collection, Preservation, Storage, and
Transport.

8.1 Presurvey and Presurvey Sampling. Perform a
presurvey for each source to be tested. Refer to Figure
18-1. Some of the information can be collected from
literature surveys and source personnel. Collect gas
samples that can be analyzed to confirm the identities and
approximate concentrations of the organic emissions.

8.1.1 Apparatus. This apparatus list also applies Lo
Sections 8.2 and 11.

8.1.1.1 Teflon® Tubing. (Mention of trade names Or
specific products does not constitute endorsement by the
U.S. Environmental Protection Agency.) Diameter and length
determined by connection requirements of cylinder regulators
and the GC. Additicnal tubing is necessary to connect the
GC sample loop to the sample.

8.1.1.2 Gas Chromatograph. GC with suitable detector,
columns, temperature—controlled sample loop and valve
assembly, and temperature programmable oven, if necessary.
The GC shall achieve sensitivity requirements for the
compounds under study.

8§.1.1.3 Pump. Capable of pumping 100 ml/min. For
flushing sample loop.

8.1.1.4 Flow Meter. To measure flow rates.

8.1.1.5 Regulators. Used on gas cylinders for GC and
for cylinder standards.
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8.1.1.6 Recorder. Recorder with linear strip chart is
minimum acceptable. Integrator (optiocnal) is recommended.

8.1.1.7 Syringes. 0.5-ml, 1.0- and 10-microliter size,
calibrated, maximum accuracy ({(gas tight) for preparing
calibration standards. Other appropriate sizes can be used.

8.1.1.8 Tubing Fittings. To plumb GC and gas cylinders.

8.1.1.9 Septums. For syringe injections.

8.1.1.10 Glass Jars. If necessary, clean, colored glass
jars with Teflon®-lined lids for condensate sample
collection. Size depends on volume of condensate.

8.1.1.11 Scap Film Flowmeter. To determine flow rateg.

8.1.1.12 Tedlar Bags. 10- and 50-liter capacity, for
preparation of standards.

8.1.1.13 Dry Gas Meter with Temperature and Pressure
Gauges. Accurate to + 2 percent, for preparation of gas
standards.

8.1.1.14 Midget Impinger/Hot Plate Assembly. For
preparation of gas standards.

8.1.1.15 Sample Flasks. For presurvey samples, must
have gas-tight seals.

8.1.1.16 Adsorption Tubes. If necessary, blank tubes
filled with necessary adsorbent (charcoal, Tenax, XAD-2,
etc.}) for presurvey samples.

8.1.1.17 Personnel Sampling Pump. Calibrated, for
collecting adsorbent tube presurvey samples.

8.1.1.18 Dilution System. Calibrated, the dilution
system is to be constructed following the specifications of
an acceptable method.

8.1.1.19 Sample Probes. Pyrex or stainless steel, of
sufficient length to reach centroid of stack, or a point no
closer to the walls than 1 m.

8.1.1.20 Barometer. To measure barometric pressure.
8.1.2 Reagents.

8.1.2.1 Water. Deionized distilled.

8.1.2.2 Methylene Dichloride.

8.1.2.3 Calibration Gases. A series of standards

prepared for every compound of interest.

8.1.2.4 Organic Compound Solutions. Pure (99.9
percent), or a s pure as can reasonably be obtained, liquid
samples of all the organic compounds needed to prepare
calibration standards.

8.1.2.5 Extraction Solvents. For extraction of
adsorbent tube samples in preparation for analysis.
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8.1.2.6 Fuel. As recommended by the manufacturer for
operation of the GC.

g8.1.2.7 Carrier Gas. Hydrocarbon free, as recommended
by the manufacturer for operation of the detector and
compatibility with the column.

8.1.2.8 Zero Gas. Hydrocarbon free air or nitrogen, to
be used for dilutions, blank preparation, and gtandard
preparation.

8.1.3 Sampling.

8.1.3.1 Collection of Samples with Glass Sampling
Flasks. Presurvey samples can be collected in precleaned
250-ml double-ended glass sampling flasks. Teflon®
stopcocks, without grease, are preferred. Flasks should be
cleaned as follows: Remove the stopcocks from both ends of
the flasks, and wipe the parts to remove any Jgrease. Clean
the stopcocks, barrels, and receivers with methylene
dichloride. Clean all glass ports with a scap solution,
then rinse with tap and deionized digtilled water. Place
the flask in a cool glass annealing furnace, and apply heat
up to 500°C. Maintain at this temperature for 1 hours.
After this time period, shut off and open the furnace to
allow the flask to cool. Grease the stopcocks with stopcock
grease, and return them to the flask receivers. Purge the
assembly with high- purity nitrogen for 2 to 5 minutes.
Close off the stopcocks after purging to maintain a slight
positive nitrogen pressure. Secure the stopcocks with tape.
Presurvey samples can be obtained either by drawing the
gases into the previously evacuated flask or by drawing the
gases into and purging the flask with a rubber suction bulb.

8.1.3.1.1 Evacuated Flask Procedure. Use a high-vacuum
pump to evacuate the flask to the capacity of the pump; then
close off the stopcock leading to the pump. Attach a 6-mm
outside diameter (0OD) glass tee to the flask inlet with a
short piece of Teflon® tubing. Select a &-mm oD
porosilicate sampling probe, enlarged at one end to a 12-mm
oD and of sufficient length to reach the centroid of the
duct to be sampled. Insert a glass wool plug in the
enlarged end of the probe to remove particulate matter.
Attach the other end of the probe to the tee with a short
piece of Teflon® tubing. Connect a rubber suction bulb to
the third leg of the tee. Place the filter end of the probe
at the centroid of the duct, and purge the probe with the
rubber suction bulb. After the probe is completely purged
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and filled with duct gases, open the stopcock to the grab
flask until the pressure in the flask reaches duct pressure.
Close off the stopcock, and remove the probe from the duct.
Remove the tee from the flask and tape the stopcocks to
prevent leaks during shipment. Measure and record the duct
temperature and pressure.

8.1.3.1.2 Purged Flask Procedure. Attach one end of the
sampling flask to a rubber suction bulb. Attach the other
end to a 6-mm OD glass probe as described in Section
8.3.3.1.1. Place the filter end of the probe at the
centroid of the duct, or at a point no closer to the walls
than 1 m, and apply suction with the bulb to completely
purge the probe and flask. After the flask has been purged,
close off the stopcock near the suction bulb, and then close
off the stopcock near the probe. Remove the probe from the
duct, and disconnect both the probe and suction bulb. Tape
the stopcocks to prevent leakage during shipment. Measure
and record the duct temperature and pressure.

8.1.3.2 Flexible Bag Procedure. Tedlar or aluminized
Mylar bags can also be used to obtain the presurvey sample.
Use new bags, and leak check them before field use. 1In
addition, check the bag before use for contamination by
filling it with nitrogen or air, and analyzing the gas by GC
at high sensitivity. Experience indicates that it is
desirable to allow the inert gas to remain in the bag about
24 hours or longer to check for desorption of organics from
the bag. Follow the leak-check and sample collection
procedures given in Section 8.2.1.

8.1.3.3 Determination of Moisture Content. For
combustion or water- controlled processes, obtain the
moisture content from plant personnel or by measurement
during the presurvey. If the source is below 59°C, measure
the wet bulb and dry bulb temperatures, and calculate the
moisture content using a psychrometric chart. At higher
temperatures, use Method 4 to determine the moisture
content.

8.1.4 Determination of Static Pressure. Obtain the
static pressure from the plant personnel or measurement. TIf
a type S pitot tube and an inclined manometer are used, take
care to align the pitot tube 90° from the direction of the
flow. Disconnect one of the tubes to the manometer, and
read the static pressure; note whether the reading is
positive or negative.
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8.1.5 Collection of Presurvey Samples with Adsorption
Tube. Follow Section 16.1 for presurvey sampling.

8.2 Final Sampling and Analysis Procedure. Considering
safety (flame hazards) and the source conditions, select an
appropriate sampling and analysis procedure (Section 8.2.1,
8.2.2, 8.2.3 or 16.1). 1In gituations where a hydrogen flame
is a hazard and no intrinsically safe GC is suitable, use
the flexible bag collection technigue or an adsorption
technique. If the source temperature is below 100°C, and the
organic concentrations are suitable for the detector to be
used, use the direct interface method. If the source gases
require dilution, use a dilution interface and either the
bag sample or adsorption tubes. The choice between these
two techniques will depend on the physical layout of the
site, the source temperature, and the storage stability of
the compounds if collected in the bag. Sample polar
compounds by direct interfacing or dilution interfacing to
prevent sample loss by adsorption on the bag.

8.2.1 Integrated Bag Sampling and Analysis.

8.2.1.1 Evacuated Container Sampling Procedure. In this
procedure, the bags are filled by evacuating the rigid
air-tight container holding the bags. Use a field sample
data sheet as shown in Figure 18-10. Collect triplicate
sample from each sample location.

8.2.1.1.1 Apparatus.

§.2.1.1.1.1 Probe. Stainless steel, Pyrex glass, or
Teflon® tubing probe, according to the duct temperature,
with 6.4-mm OD Teflon® tubing of sufficient length to
connect to the sample bag. Use stainless steel or Teflon®
unions to connect probe and sample line.

8.2.1.1.1.2 OQuick Connects. Male (2) and female (2) of
stainless steel construction.

8§.2.1.1.1.3 Needle valve. To control gas flow.

8 2.1.1.1.4 Pump. Leakless Teflon®-coated
diaphragm-type pump Or equivalent. To deliver at least 1
liter/min.

8.2.1.1.1.5 Charcoal Adsorption Tube. Tube filled with
activated charcoal, with glass wool plugs at each end, to
adsorb organic vapors.

8.2.1.1.1.6 Flowmeter. O to 500-ml flow range; with
manufacturer's calibration curve.

8.2.1.1.2 Sampling Procedure. To obtain a sample,
assemble the sample train as shown in Figure 18-9. Leak
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check both the bag and the container. Connect the vacuum
line from the needle valve to the Teflon® sample line from
the probe. Place the end of the probe at the centroid of
the stack or at a point no closer to the walls than 1 m, and
start the pump with the needle valve adjusted to yield a
flow of 0.5 liter/minute. After allowing sufficient time to
purge the line several times, connect the vacuum line to the
bag, and evacuate until the rotameter indicates no flow.
Then position the sample and vacuum lines for sampling, and
begin the actual sampling, keeping the rate proportional to
the stack velocity. As a precaution, direct the gas exiting
the rotameter away from sampling personnel. At the end of
the sample period, shut off the pump, disconnect the sample
line from the bag, and disconnect the vacuum line from the
bag container. Record the source temperature, barometric
pressure, ambient temperature, sampling flow rate, and
initial and final sampling time on the data sheet shown in
Figure 18-10. Protect the Tedlar bag and its container from
-sunlight. When possible, perform the analysis within 2
hours of sample collection.

8.2.1.2 Direct Pump Sampling Procedure. Follow 8.2.1.1,
except place the pump and needle valve between the probe and
the bag. Use a pump and needle valve constructed of
stainless steel or some other material not affected by the
stack gas. Leak-check the system, and then purge with stack
gas before connecting to the previously evacuated bag.

8.2.1.3 Explosion Risk Area Bag Sampling Procedure.
Follow 8.2.1.1 except replace the pump with another
evacuated can (see Figure 18-9a). Use this method whenever
there is a possibility of an explosion due to pumps, heated
probes, or other flame producing equipment.

8.2.1.4 Other Modified Bag Sampling Procedures. In the
event that condensation is observed in the bag while
collecting the sample and a direct interface system cannot
be used, heat the bag during collection, and maintain it at
a suitably elevated temperature during all subsequent

operations. (NOTE: Take care to leak-check the system prior
to the dilutions so as not to create a potentially explosive
atmosphere.) As an alternative, collect the sample gas, and

simultaneously dilute it in the Tedlar bag.

8.2.1.4.1 1In the first procedure, heat the box
containing the sample bag to the source temperature,
provided the components of the bag and the surrounding box
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can withstand this temperature. Then transport the bag as
rapidly as possible to the analytical area while maintaining
the heating, or cover the box with an insulating blanket.
In the analytical area, keep the box heated to source
temperature until analysis. Be sure that the method of
heating the box and the control for the heating circuit are
compatible with the safety restrictions required in each
area.

8.2.1.4.2 To use the second procedure, prefill the
Tedlar bag with a known quantity of inert gas. Meter the
inert gas into the bag according to the procedure for the
preparation of gas concentration standards of volatile
liquid materials (Section 10.1.2.2), but eliminate the
midget impinger gection. Take the partly filled bag to the
source, and meter the source gas into the bag through heated
sampling lines and a heated flowmeter, or Teflon® positive
displacement pump. Verify the dilution factors periodically
through dilution and analysis of gases of known
concentration.

8.2.1.5 Analysis of Bag Samples.

8.2.1.5.1 Apparatus. Same as Section 8.1. A minimum of
three gas standards are reguired.

8§.2.1.5.2 Procedure.

8.2.1.5.2.1 Establish proper GC operating conditions as
described in Section 10.2, and record all data listed in
Figure 18-7. Prepare the GC so that gas can be drawn
through the sample valve. Flush the sample loop with gas
from one of the three Tedlar bags containing a calibration
mixture, and activate the valve. Obtain at least two
chromatograms for the mixture. The results are acceptable
when the peak areas from two consecutive injections agree to
within 5 percent of their average. If they do not agree,
run additional samples or correct the analytical technigques
until this requirement is met. Then analyze the other two
calibration mixtures in the same manner. Prepare a
calibration curve as described in the same manner. Prepare
a calibration curve as described in Section 10.2. If the
results are acceptable, analyze the other two calibration
gas mixtures in the same manner. Prepare the calibration
curve by using the least squares method.

8.2.1.5.2.2 Analyze the two field audit samples as
described in Section 9.2 by connecting each Tedlar bag
containing an audit gas mixture to the sampling valve.
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Calculate the results; record and report the data to the
audit supervisor. If the results are acceptable, proceed
with the analysis of the source samples.

8.2.1.5.2.3 Analyze the source gas samples by connecting
each bag to the sampling valve with a piece of Teflon®
tubing identified with that bag. Follow the restrictions on
replicate samples specified for the calibration gases,
Record the data in Figure 18-11. If certain items do not
apply, use the notation "N.A.". If the bag has been
maintained at an elevated temperature as described in
Section 8.2.1.4, determine the stack gas water content by
Method 4. After all samples have been analyzed, repeat the
analysis of the calibration gas mixtures, and generate a
second calibration curve. Use an average of the two curves
to determine the sample second calibration curve gas
concentrations. If the two calibration curves differ by
more than 5 percent from their mean value, then report the
final results by comparison to both calibration curves.

8.2.1.6 Determination of Bag Water Vapor Content.
Measure the ambient temperature and barometric pressure near
the bag. From a water saturation vapor pressure table,
determine and record the water vapor content of the bag as a
decimal figure. (Assume the relative humidity to be 100
percent unless a lesser value is known.) If the bag has
been maintained at an elevated temperature as described in
Section 8.2.1.4, determine the stack gas water content by
Method 4.

8.2.1.7 Quality Assurance. Immediately prior to the
analysis of the stack gas samples, perform audit analyses as
described in Section 9.2. The audit analyses must agree
with the audit concentrations within 10 percent. If the
results are acceptable, proceed with the analyses of the
source samples. If they do not agree within 10 percent,
then determine the reason for the discrepancy, and take
corrective action before proceeding.

8.2.1.8 Emission Calculations. From the average
calibration curve described in Section 8.2.1.5, select the
value of C, that corresponds to the peak area. Calculate
the concentration C. in ppm, dry basis, of each organic in
the sample using Equation 18-5 in Section 12.6.

8.2.2 Direct Interface Sampling and Analysis Procedure.
The direct interface procedure can be used provided that the
moisture content of the gas does not interfere with the
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analysis procedure, the physical requirements of the
equipment can be met at the site, and the source gas
concentration is low enough that detector saturation is not
a problem. Adhere to all safety requirements with this
method.

8.2.2.1 BApparatus.

8.2.2.1.1 Probe. Constructed of stainless steel, Pyrex
glass, or Teflon® tubing as required by duct temperature,
6.4-mm OD. enlarged at duct end to contain glass wool plug.
1f necessary, heat the probe with heating tape or a special
heating unit capable of maintaining duct temperature.

8.2.2.1.2 Sample Lines. 6.4-mm OD Teflon® lines,
heat-traced to prevent condensation of material.

§.2.2.1.3 Quick Connectg. To connect sample line to gas
sampling valve on GC instrument and to pump unit used to
withdraw source gas. Use a quick connect or equivalent on
the cylinder or bag containing calibration gas to allow
connection of the calibration gas to the gas sampling valve.

8.2.2.1.4 Thermocouple Readout Device. Potentiometer or
digital thermometer, to measure source temperature and probe
temperature.

8.2.2.1.5 Heated Gas Sampling Valve. Of two-position,
six-port design, to allow sample loop to be purged with
source gas or to direct source gas into the GC instrument.

8.2.2.1.6 Needle Valve. To control gas sampling rate
from the source.

8.2.2.1.7 Pump. Leakless Teflon®-coated diaphragm-type
pump or equivalent, capable of at least 1 liter/minute
gsampling rate.

8.2.2.1.8 Flowmeter. Of suitable range to measure
sampling rate.

8.2.2.1.9 Charcoal Adsorber. To adsorb organic vapor
collected from the source to prevent exposure of personnel
to source gas.

g 2.2.1.10 Gas Cylinders. Carrier gas {helium or
nitrogen), and oxygen and hydrogen for a flame ionization
detector (FID) if one is used.

8.2.2.1.11 Gas Chromatograph. Capable of being moved
into the field, with detector, heated gas sampling valve,
column required to complete separation of desired
components, and option for temperature programming.

8.2.2.1.12 Recorder/Integrator. TO record results.
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8.2.2.2 Procedure. To obtain a sample, assemble the
sampling system as shown in Figure 18-12. Make sure all
connections are tight. Turxrn on the probe and sample line
heaters. As the temperature of the probe and heated line
approaches the source temperature as indicated on the
thermocouple readout device, control the heating to maintain
a temperature of O to 3°C above the source temperature.
While the probe and heated line are being heated, disconnect
the sample line from the gas sampling valve, and attach the
line from the calibration gas mixture. Flush the sample
loop with calibration gas and analyze a portion of that gas.
Record the results. After the calibration gas sample has
been flushed into the GC instrument, turn the gas sampling
valve to flush position, then reconnect the probe sample
line to the valve. Place the inlet of the probe at the
centroid of the duct, or at a point no closer to the walls
than 1 m, and draw source gas into the probe, heated line,
and sample loop. After thorough flushing, analyze the
sample using the same conditions as for the calibration gas
mixture. Repeat the analysis on an additional sample.
Measure the peak areas for the two samples, and if they do
not agree to within 5 percent of their mean value, analyze
additional samples until two consecutive analyses meet this
criteria. Record the data. After consistent results are
obtained, remove the probe from the source and analyze a
second calibration gas mixture. Record this calibration
data and the other required data on the data sheet shown in
Figure 18-11, deleting the dilution gas information.

(NOTE: Take care to draw all samples, calibration
mixtures, and audits through the sample locp at the same
pressure.)

8.2.2.3 Determination of Stack Gas Moisture Content.
Use Method 4 to measure the stack gas moisture content.

8.2.2.4 Quality Assurance. Same as Section 8.2.1.7.
Introduce the audit gases in the sample line immediately
following the probe.

8.2.2.5 Emission Calculations. Same as Section 8.2.1.8.

8.2.3 Dilution Interface Sampling and Analysis
Procedure. Source samples that contain a high concentration
of organic materials may require dilution prior to analysis
to prevent saturating the GC detector. The apparatus
required for this direct interface procedure is basically
the same as that described in the Section 8.2.2, except a
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dilution system is added between the heated sample line and
the gas sampling valve. The apparatus is arranged so that
either a 10:1 or 100:1 dilution of the source gas can be
directed to the chromatograph. A pump of larger capacity is
also required, and this pump must be heated and placed in
the system between the sample line and the dilution
apparatus.

g.2.3.1 Apparatus. The equipment required in addition
to that specified for the direct interface system is as
follows:

8.2.3.1.1 Sample Pump. Leakless Teflon®-coated
diaphragm-type that can withstand being heated to 120°C and
deliver 1.5 liters/minute.

8§.2.3.1.2 Dilution Pumps. Two Model A-150 Komhyr
Teflon® positive displacement type delivering 150 cc/minute,
or eqguivalent. As an option, calibrated flowmeters can be
used in conjunction with Teflon®-coated diaphragm pumps.

g.2.3.1.3 Vvalves. Two Teflon® three-way valves,
suitable for connecting to 6.4-mm OD Teflon® tubing.

8.2.3.1.4 Flowmeters. Two, for measurement of diluent
gas, expected delivery flow rate to be 1,350 cc/min.

8.2.3.1.5 Diluent Gas with Cylinders and Regulators.
Gas can be nitrogen or clean dry air, depending on the
nature of the source gases.

8.2.3.1.6 Heated Box. Suitable for being heated to
120°C, to contain the three pumps, three-way valves, and
associated connections. The box should be equipped with
quick connect fittings to facilitate connection of: (1) the
heated sample line from the probe, (2) the gas sampling
valve, (3) the calibration gas mixtures, and (4) diluent gas
1ines. A schematic diagram of the components and
connections is shown in Figure 18-13. The heated box shown
in Figure 18-13 is designed to receive a heated line from
the probe. An optional design is to build a probe unit that
attaches directly to the heated box. In this way, the
heated box contains the controls for the probe heaters, or,
if the box is placed against the duct being sampled, it may
be possible to eliminate the probe heaters. 1In either case,
a heated Teflon® line is used to connect the heated box to
the gas sampling valve on the chromatograph.
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NOTE: Care must be taken to leak-check the system prior
to the dilutions so as not to create a potentially explosive
atmosphere.

8.2.3.2 Procedure.

8.2.3.2.1 Assemble the apparatus by connecting the
heated box, shown in Figure 18-13, between the heated sample
line from the probe and the gas sampling valve on the
chromatograph. Vent the source gas from the gas sampling
valve directly to the charcoal filter, eliminating the pump
and rotameter. Heat the sample probe, sample line, and
heated box. Insert the probe and socurce thermocouple at the
centroid of the duct, or to a point no closer to the walls
than 1 m. Measure the source temperature, and adjust all
heating units to a temperature O to 3°C above this
temperature. If this temperature is above the safe
operating temperature of the Teflon® components, adjust the
heating to maintain a temperature high enough to prevent
condensation of water and organic compounds. Verify the
operation of the dilution system by analyzing a high
concentration gas of known composition through either the
10:1 or 100:1 dilution stages, as appropriate. (If
necessary, vary the flow of the diluent gas to obtain other
dilution ratios.) Determine the concentration of the
diluted calibration gas using the dilution factor and the
calibration curves prepared in the laboratory. Record the
pertinent data on the data sheet shown in Figure 18-11. If
the data on the diluted calibration gas are not within 10
percent of the expected values, determine whether the
chromatograph or the dilution system is in error, and
correct it. Verify the GC operation using a low
concentration standard by diverting the gas into the sample
loop, bypassing the dilution system. If these analyses are
not within acceptable limits, correct the dilution system to
provide the desired dilution factors. Make this correction
by diluting a high-concentration standard gas mixture to
adjust the dilution ratio as required.

8.2.3.2.2 Once the dilution system and GC operations are
satisfactory, proceed with the analysis of source gas,
maintaining the same dilution settings as used for the
standards. Repeat the analyses until two consecutive values
do not vary by more than 5 percent from their mean value are
obtained.
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8.2.3.2.3 Repeat the analysis of the calibration gas
mixtures to verify equipment operation. Analyze the two
field audit samples using either the dilution system, or
directly connect to the gas sampling valve as required.
Record all data and report the regsults to the audit
supervisor.

8.2.3.3 Determination of Stack Gas Moisture Content.
Same as Section 8.2.2.3.

8.2.3.4 Quality Assurance. Same as Section 8.2.2.4.

8§.2.3.5 Emission Calculations. Same as section 8.2.2.5,
with the dilution factor applied.

8.3 Reporting of Results. At the completion of the
field analysis portion of the study, ensure that the data
sheets shown in Figure 18-11 have been completed. Summarize
this data on the data sheets shown in Figure 18-15.

8.4 Recovery Study. After conducting the presurvey and
identifying all of the pollutants of interest, conduct the
appropriate recovery study during the test based on the
sampling system chosen for the compounds of interest.

8.4.1 Recovery Study for Direct Interface or Dilution
Interface Sampling. If the procedures in Section 8.2.2 orxr
8.2.3 are to be used to analyze the stack gas, conduct the
calibration procedure as stated in Section 8.2.2.2 or
8.2.3.2, as appropriate. Upon succeasful completion of the
appropriate calibration procedure, attach the mid-level
calibration gas for at least one target compound to the
inlet of the probe or as close as possible to the inlet of
the probe, but before the filter. Repeat the calibration
" procedure by sampling and analyzing the mid-level
calibration gas through the entire sampling and analytical
system until two consecutive samples are within 5 percent of
their mean value. The mean of the calibration gas response
directly to the analyzer and the mean of the calibration gas
response sampled through the probe shall be within 10
percent of each other. If the difference in the two means
is greater than 10 percent, check for leaks throughout the
sampling system and repeat the analysis of the standard
through the sampling system until this criterion is met.

g8.4.2 Recovery Study for Bag Sampling.

8.4.2.1 Follow the procedures for the bag sampling and
analysis in Section 8.2.1. After analyzing all three bag
samples, choose one of the bag samples and analyze twice
more (this bag will become the spiked bag) . Spike the

18-16 September 1996



chosen bag sample with a known mixture (gaseous or liguid)
of all of the target pollutants. Follow a procedure similar
to the calibration standard preparation procedure listed in
Section 10.1, as appropriate. The theoretical
concentration, in ppm, of each spiked compound in the bag
shall be 40 to 60 percent of the average concentration
measured in the three bag samples. If a target compound was
not detected in the bag samples, the concentration of that
compound to be spiked shall be 5 times the limit of
detection for that compound. Analyze the bag three times
after spiking. Calculate the average fraction recovered (R)
of each spiked target compound with the equation in Section
12.7.

8.4.2.2 For the bag sampling technique to be considered
valid for a compound, 0.70 < R < 1.30. If the R value does
not meet this criterion for a target compound, the sampling
technique is not acceptable for that compound, and therefore
another sampling technique shall be evaluated for acceptance
(by repeating the recovery study with another sampling
technique). Report the R value in the test report and
correct all field measurements with the calculated R value
for that compound by using the equation in Section 12.8.

8.4.3 Recovery Study for Adsorption Tube Sampling. If
following the adsorption tube procedure in Section 16.1,
conduct a recovery study of the compounds of interest during
the actual field test. Set up two identical sampling
trains. Collocate the two sampling probes in the stack.
The probes shall be placed in the same horizontal plane,
where the first probe tip is 2.5 cm from the outside edge of
the other and with a pitot tube on the outside of each
probe. One of the sampling trains shall be designated the
spiked train and the other the unspiked train. Spike all of
the compounds of interest {in gaseous or liguid form) onto
the adsorbent tube(s) in the spiked train before sampling.
The mass of each spiked compound shall be 40 to 60 percent
of the mass expected to be collected with the unspiked
train. Sample the stack gas into the two trains
simultaneously. BAnalyze the adsorbents from the two trains
utilizing the same analytical procedure and instrumentation.
Determine the fraction of spiked compound recovered (R)
using the equations in Section 12.9.

8.4.3.1 Repeat the procedure in Section 8.4.3 twice
more, for a total of three runs. In order for the adsorbent
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tube sampling and analytical procedure to be acceptable for
a compound, 0.70<R<1.30 (R in this case ig the average of
three runs). If the average R value does not meet this
criterion for a target compound, the sampling technique is
not acceptable for that compound, and therefore another
sampling technique shall be evaluated for acceptance (by
repeating the recovery study with another sampling
technique). Report the R value in the test report and
correct all field measurements with the calculated R value
for that compound by using the equation in Section 12.8.
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9.0 Quality Control.

9.1

Section Quality Control Effect
Measure

8.4.1 Recovery study for Ensure that there are no
direct interface or significant leaks in the
dilution interface sampling system.
sampling.

8.4.2 Recovery study for Ensure that there are no
bag sampling. significant leaks in the

sampling system.

8B.4.3 Recovery study for Ensure that there are no
adsorption tube significant leaks in the
sampling. sampling system.

9.2 Quality Assurance for Laboratory Procedures.
Immediately after the preparation of the calibration curves
and prior to the presurvey sample analysis, the analysis
audit described in 40 CFR Part 61, Appendix C, Procedure 2:
"Procedure for Field Auditing GC Analysis," should be
performed. The information required to document the
analysis of the audit samples has been included on the
example data sheets shown in Figures 18-3 and 18-7. The
audit analyses should agree with the audit concentrations
within 10 percent. When available, the tester may obtain
audit cylinders by contacting: U.S. Environmental
Protection Agency, Environmental Monitoring Systems
Laboratory, Quality Assurance Division (MD-77), Research
Triangle Park, North Carolina 27711. Audit cylinders
obtained from a commercial gas manufacturer may be used
provided that (a) the gas manufacturer certifies the audit
cylinder in a wanner similar to the procedure described in
40 CFR Part 61, Appendix B, Method 106, Section 7.2.3.1, and
{b} the gas manufacturer obtains an independent analysis of
the audit cylinders to verify this analysis. Independent
analysis is defined as an analysis performed by an
individual other than the individual who performs the gas
manufacturer's analysis, while using calibration standards
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and analysis equipment different from those uged for the gas
manufacturer's analysis. Verification is complete and
acceptable when the independent analysis concentration is
within 5 percent of the gas manufacturer's concentration.
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10.0 Calibration and Standardization.

10.1 Calibration Standards. Prepare or obtain enough
calibration standards so that there are three different
concentrations of each organic compound expected to be
measured in the source sample. For each organic compound,
select those concentrations that bracket the concentrations
expected in the source samples. A calibration standard may
contain more than one organic compound. If available,
commercial cylinder gases may be used if their
concentrations have been certified by direct analysis. If
samples are collected in adsorbent tubes (charcoal, XAD-2,
Tenax, etc.), prepare or obtain standards in the same
solvent used for the sample extraction procedure. Refer to
Section 16.1. Verify the stability of all standards for the
time periods they are used. If gas standards are prepared
in the laboratory, use cne or more of the following
procedures.

10.1.1 Preparation of Standards from High Concentration
Cylinder Standards.

10.1.1.1 Obtain enough high concentration cylinder
standards to represent all the organic compounds expected in
the source samples.

13.1.1.2 Use these high concentration standards to
prepare lower concentration standards by dilution, as shown
by Figures 18-5 and 18-6.

10.1.1.3 To prepare the diluted calibration samples,
calibrated rotameters are normally used to meter both the
high concentration calibration gas and the diluent gas.
Other types of flowmeters and commercially available
dilution systems can also be used.

10.1.1.4 Calibrate each flowmeter before use by placing
it between the diluent gas supply and suitably sized bubble
meter, spirometer, or wet test meter. Record all data shown
on Figure 18-4. While it is desirable to calibrate the
cylinder gas flowmeter with cylinder gas, the available
quantity and cost may preclude it. The error introduced by
using the diluent gas for calibration is insignificant for
gas mixtures of up to 1,000 to 2,000 ppm of each organic
component,

10.1.1.5 Once the flowmeters are calibrated, connect the
flowmeters to the calibration and diluent gas supplies using
6-mm Teflon® tubing. Connect the outlet side of the
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fiowmeters through a connector to a leak-free Tedlar bag as
shown in Figure 18-5. (See Section 8.2.1 for bag leak-check
procedures.) Adjust the gas flow to provide the degired
dilution, and fill the bag with sufficient gas for GC
calibration. Be careful not to overfill and cause the bag
to apply additional pressure on the dilution system. Record
the flow rates of both flowmeters, and the laboratory
temperature and atmospheric pressure. Calculate the
concentration C, in ppm of each organic in the diluted gas
using Equation 18-1 in Section 12.2.

10.1.1.6 Single-stage dilutions should be used to
prepare calibration mixtures up to about 1:20 dilution
factor.

10.1.1.7 For greater dilutions, a double dilution system
is recommended, as shown in Figure 18-6. Fill the Tedlar
bag with the dilute gas from the second stage. Record the
laboratory temperature, barometric pressure, and static
pressure readings. Correct the flow reading for temperature
and pressure. Calculate the concentration C, in ppm of the
organic in the final gas mixture using Equation 18-2 in
Section 12.3.

10.1.1.8 PFurther details of the calibration methods for
flowmeters and the dilution system can be found in Reference
21 in the Section 17.

10.1.2 Preparation of Standards from Volatile Materials.
Record all data shown on Figure 18-3.

10.1.2.1 Gas Injection Technique. This procedure is
applicable to organic compounds that exist entirely as a gas
at ambient conditions. Evacuate a 10-1liter Tedlar bag that
has passed a leak-check (see Section 8.2.1), and meter in
5.0 liters of air or nitrogen through a dry gas meter that
has been calibrated in a manner consistent with the
procedure described in Section 10.3.1 of Method 5. While
the bag is filling use a 0.5-ml syringe to inject a known
quantity of “pure' gas of the organic compound through the
wall of the bag, or through a septum-capped tee at the bag
inlet. Withdraw the syringe needle, and immediately cover
the resulting hole with a piece of masking tape. In a like
manner, prepare dilutions having other concentrations.
Prepare a minimum of three concentrations. Prepare a
minimum of three concentrations. Place each bag on a smooth
surface, and alternately depress opposite sides of the bag
50 times to mix the gases. Record the average meter
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temperature and pressure, the gas volume and the barometric
pressure. Record the syringe temperature and pressure
before injection. Calculate each organic standard
concentration C, in ppm using Equation 18-3 in Section 12.4.

10.1.2.2 Liquid Injection Technique.

10.1.2.2.1 Use the equipment shown in Figure 18-8.
Calibrate the dry gas meter as described in Section 10.1.2.1
with a set test meter or a spirometer. Use a water
manometer for the pressure gauge and glass, Teflon®, brass,
or stainless steel for all connections. Connect a valve to
the inlet of the 50-liter Tedlar bag.

10.1.2.2.2 To prepare the standards, assemble the
equipment as shown in Figure 18-8, and leak-check the
system. Completely evacuate the bag. Fill the bag with
hydrocarbon-free air, and evacuate the bag again. Close the
inlet wvalve.

10.1.2.2.3 Turn on the hot plate, and allow the water to
reach boiling. Connect the bag to the impinger outlet.
Record the initial meter reading, open the bag inlet valve,
and open the cylinder. Adjust the rate so that the bag will
be completely filled in approximately 15 minutes. Record
meter pressure and temperature, and local barometric
pressure.

16.1.2.2.4 Allow the liquid organic to equilibrate to
room temperature. Fill the 1.0- or 10-microliter syringe to
the desired liquid volume with the ocrganic. Place the
syringe needle into the impinger inlet using the septum
provided, and inject the liquid into the flowing air stream.
Use a needle of sufficient length to permit injection of the
liquid below the air inlet branch of the tee. Remove the
syringe.

10.1.2.2.5 When the bag is filled, stop the pump, and
close the bag inlet valve. Record the final meter reading,
temperature, and pressure.

10.1.2.2.6 Disconnect the bag from the impinger outlet,
and either set it aside for at least 1 hour, or massage the
bag to insure complete mixing.

10.1.2.2.7 Measure the solvent liquid density at room
temperature by accurately weighing a known volume of the
material on an analytical balance to the nearest 1.0
milligram. A ground-glass stoppered 25-ml volumetric flask
or a glass-stoppered specific gravity bottle is suitable for
weighing. Calculate the result in terms of g/ml. As an
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alternative, literature values of the density of the liquid
at 20°C may be used.

10.1.2.2.8 Calculate each organic standard
concentration, C, in ppm using Equation 18-4 in Section
12.5.

10.2 Preparation of Calibration Curves.

10.2.1 Establish proper GC conditions, then flush the
sampling loop for 30 seconds at a rate of 100 ml/min. Allow
the sample loop pressure to equilibrate to atmospheric
pressure, and activate the injection valve. Record the
standard concentration, attenuator factor, injection time,
chart speed, retention time, peak area, sample loop
temperature, column temperature, and carrier gas flow rate.
Repeat the standard injection until two consecutive
injections give area counts within 5 percent of their
average. The average value multiplied by the attenuator
factor is then the calibration area value for the
concentration.

10.2.2 Repeat this procedure for each standard. Prepare
a graphical plot of concentration (C;) versus the
calibration area values. Perform a regression analysis, and
draw the least square line.

10.3 Relative Response Factors. The calibration curve
generated from the standards for a single organic can
usually be related to each of the individual GC response
curves that are developed in the laboratory for all the
compounds in the source. In the field, standards for that
single organic can then be used to "calibrate" the GC for
all the organics present. This procedure should first be
confirmed in the laboratory by preparing and analyzing
calibration standards containing multiple organic compounds.

11.0 Analytical Procedures.

11.1 Analysis Development.

11.1.1 Selection of GC Parameters.

11.1.1.1 Column Choice. Based on the initial contact
with plant personnel concerning the plant process and the
anticipated emissions, choose a column that provides good
resolution and rapid analysis time. The choice of an
appropriate column can be aided by a literature search,
contact with manufacturers of GC columns, and discussion
with personnel at the emission source.
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NOTE: Most column manufacturers keep excellent records
on their products. Their technical service departments may
be able to recommend appropriate columns and detector type
for separating the anticipated compounds, and they may be
able to provide information on interferences, optimum
operating conditions, and column limitations. Plants with
analytical laboratories may be able to provide information
on their analytical procedures.

11.1.1.2 Preliminary GC Adjustment. Using the standards
and column obtained in Section 11.1.1.1, perform initial
tests to determine appropriate GC conditions that provide
good resolution and minimum analysis time for the compounds
of interest.

11.1.1.3 Preparation of Presurvey Samples. If the
samples were collected on an adsorbent, extract the sample
as recomrended by the manufacturer for removal of the
compounds with a solvent suitable to the type of GC
analysis. Prepare other samples in an appropriate manner.

11.1.1.4 Presurvey Sample Analysis.

11.1.1.4.1 Before analysis, heat the presurvey sample to
the duct temperature to vaporize any condensed material.
Analyze the samples by the GC procedure, and compare the
retention times against those of the calibration samples
that contain the components expected to be in the stream.
If any compounds cannot be identified with certainty by this
procedure, identify them by other means such as GC/mass
spectroscopy (GC/MS) or GC/infrared techniques. A GC/Ms
system is recommended.

11.1.1.4.2 Use the GC conditions determined by the
procedure of Section 11.1.1.2 for the first injection. Vary
the GC parameters during subsequent injections to determine
the optimum settings. Once the optimum settings have been
determined, perform repeat injections of the sample to
determine the retention time of each compound. To inject a
sample, draw sample through the loop at a constant rate (100
ml/min for 30 seconds). Be careful not to pressurize the
gas in the loop. Turn off the pump and allow the gas in the
sample loop to come to ambient pressure. Activate the
sample valve, and record injection time, loop temperature,
column temperature, carrier flow rate, chart speed, and
attenuator setting. Calculate the retention time of each
peak using the distance from injection to the peak maximum
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divided by the chart speed. Retention times should be
repeatable within 0.5 gseconds.

11.1.1.4.3 If the concentrations are too high for
appropriate detector response, a smaller sample loop or
dilutions may be used for gas samples, and, for liguid
gamples, dilution with solvent is appropriate. Use the
standard curves (Section 10.2) to obtain an estimate of the
concentrations.

11.1.1.4.4 Identify all peaks by comparing the known
retention times of compounds expected to be in the retention
times of peaks in the sample. Identify any remaining
unidentified peaks which have areas larger than 5 percent of
the total using a GC/MS, or estimation of possible compounds
by their retention times compared to known compounds, with
confirmation by further GC analysis.

12.0 Data Analysis and Calculations.

12.1 Nomenclature.

B,, = Water vapor content of the bag sample or stack
gas, proportion by volume.

c, = Concentration of the organic from the calibration
curve, ppm.

F, = Relative response factor (if applicable, see

Section 10.3)}

Gas volume or organic compound injected, ml.

= Liguid volume of organic injected, ul.

Molecular weight of organic, g/g-mole.

- Total mass of compound measured on adsorbent with

spiked train (ug9).

m, = Total mass of compound measured on adsorbent with
unspiked train (Lg) .

m, = Mass per volume of spiked compound measured
(ug/L) .

P, = Barometric or absolute sample loop pressure at
time of sample analysis, mm Hg.

P, = Absolute pressure of dry gas meter, mm Hg.

P, = Reference pressure, the barometric pressure Or
absolute sample loop pressure recorded during
calibration, mm Hg.

p, = Absolute pressure of syringe before injection, mm

Hg.

4 22 &
< <
]
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e
qcl

ez

da
Qaa
az

Y

ul
24.055

1000
10¢

12,2

1!

Flow rate of the calibration gas to be diluted.
Flow rate of the calibration gas to be diluted in
stage 1.

Flow rate of the calibration gas to be diluted in
stage 2.

Diluent gas flow rate.

Flow rate of diluent gas in stage 1.

Flow rate of diluent gas in stage 2.

Theoretical concentration (ppm) of spiked target
compound in the bag.

Theoretical mass of compound spiked onto adsorbent
in spiked train (ug).

Measured average concentration (ppm) of target
compound and source sample (analysis results
subsequent to bag spiking)

Sample loop temperature at the time of sample
analysis, °K.

Absolute temperature of dry gas meter, °K.
Absolute temperature of syringe before injection,
°K.

Source sample average concentration (ppm) of
target compound in the bag {analysis results
before bag spiking).

Gas volume indicated by dry gas meter, liters.
volume of stack gas sampled with spiked train (L).
volume of stack gas sampled with unspiked train
(L) .

Mole or volume fraction of the organic in the
calibration gas to be diluted.

Dry gas meter calibration factor, dimensionless.
Liquid organic density as determined, g/ml.

Ideal gas molar volume at 293 °K and 760 mm Hg,
liters/g-mole.

Conversion factor, ml/liter.

Conversion to ppm.

Calculate the concentration, Cs: in ppm using the

following equation:

10% (X q)
C = . &, Eq. 18-1
= T q_+aq,

c
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12.3 Calculate the concentration, C,, in ppm of the
organic in the final gas mixture using the following

equation:
= g9 g9
= 6 cl c2
Cs = 10°%X __+..— [._+..—-)
qcl qdl ch qd2

calculate each organic standard concentration, C,

Eg. 18-2

12.4
in ppm using the following egquation:

. P
G x 10° 233 s
M T 76

8

s
P
v oy 223 _» 1000
» " 7 760 Eq. 18-3
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12.5 Calculate each organic standard concentration, C
in ppm using the following equation:

=y

LV
];p(24.055x10ﬂ

c 6 2410ﬁ£1331
= = . x -
s 293 P, MV YP 5q. 18-4
VoY =2 1000 n
T, 760

12.6 Calculate the concentration, C., in ppm, dry basis,
of each organic is the sample using the following equation:

cCPTF

C = s r i"r Eq 18-5
c - *
PLTr(l Bws)

12,7 Calculate the average fraction recovered (R) of
each spiked target compound using the following equation:

R = Eq. 18-6

12.8 Correct all field measurements with the calculated
R value for that compound using the following equation:

Measured Concentration (ppm)

Reported Result = R

Eq. 18-7

12.9 Determine the mass per volume of spiked compound
measured using the following equation:

ms
mv = ..;..s_ —_— . Eq. 18'8
12.10 Calculate the fraction of spiked compound
recovered, R, using the following equation:

R=_—Y_ = Eq. 18-9

13.0 Method Performance.

13.1 Gas chromatographic techniques typically provide a
precision of 5 to 10 percent relative standard deviation
(RSD), but an experienced GC operator with a reliable
instrument can readily achieve 5 percent RSD. For this
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method, the following combined GC/operator values are
required.

(a) Precision. Duplicate analyses are within 5
percent of their mean value.

(b) Accuracy. Analysis results of prepared audit
samples are within 10 percent of preparation values.

{¢) Recovery. After developing an appropriate gampling
and analytical system for the pollutants of interest,
conduct the procedure in Section 8.4. Conduct the
appropriate recovery study in Section 8.4 at each gampling
point where the method is being applied. Submit the data
and results of the recovery procedure with the reporting of
results under Section 8.3.

14.0 Pollution Prevention. [Reserved]
15.0 Waste Management. [Reserved]
16.0 Alternative Procedures.

16.1 Adsorption Tube Procedure (Alternative Procedure).
Tt is suggested that the tester refer to the National
Institute for Occupational Safety and Health (NIOSH) method
for the particular organics to be sampled. The principal
interferent will be water vapor. If water vapor is present
at concentrations above 3 percent, silica gel should be used
in front of the charcoal. Where more than one compound is
present in the emissions, then develop relative adsorptive
capacity information.

16.1.1 Additional Apparatus. In addition to the
equipment listed in the NIOSH method for the particular
organic(s) to be sampled, the following items (or
equivalent) are suggested.

16.1.1.1 Probe (Optiocnal). Borosilicate glass or
stainless steel, approximately 6-mm ID, with a heating
system if watex condensation is a problem, and a filter
(either in-stack or out-stack heated to stack
temperature) to remove particulate matter. In most
instances, a plug of glass wool is a satisfactory filter.

16.1.1.2 Flexible Tubing. To connect probe to
adsorption tubes. Use a material that exhibits minimal
sample adsorption.
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16.1.1.3 Leakless Sample Pump. Flow controlled,
constant rate pump, with a set of limiting (sonic) orifices
to provide pumping rates from approximately 10 to 100
co/min.

16.1.1.4 Bubble-Tube Flowmeter. Volume accuracy within
1 percent, to calibrate pump.

16.1.1.5 Stopwatch. To time sampling and pump rate
calibration.

16.1.1.6 Adsorption Tubes. Similar to ones specified by
NIOSH, except the amounts of adsorbent per primary/backup
sections are 800/200 mg for charcoal tubes and 1040/260 mg
for silica gel tubes. As an alternative, the tubes may
contain a porous polymer adsorbent such as Tenax GC or
XAD-2.

16.1.1.7 Barometer. Accurate to 5§ mm Hg, to measure
atmospheric pressure during sampling and pump calibration.

16.1.1.8 Rotameter. 0O to 100 cc/min, to detect changes
in flow rate during sampling.

16.1.2 Sampling and Analysis.

16.1.2.1 It is suggested that the tester follow the
sampling and analysis portion of the respective NIOSH method
section entitled "Procedure." Calibrate the pump and
limiting orifice flow rate through adsorption tubes with the
bubble tube flowmeter before sampling. The sample system
can be operated as a "recirculating loop" for this
operation. Record the ambient temperature and barometric
pressure. Then, during sampling, use the rotameter to
verify that the pump and orifice sampling rate remains
constant.

16.1.2.2 Use a sample probe, if required, to obtain the
sample at the centroid of the duct, or at a point no closer
to the walls than 1 m. Minimize the length of flexible
tubing between the probe and adsorption tubes. Several
adsorption tubes can be connected in series, if the extra
adsorptive capacity is needed. Provide the gas sample to
the sample system at a pressure sufficient for the limiting
orifice to function as a sonic orifice. Record the total
time and sample flow rate (or the number of pump strokes),
the barometric pressure, and ambient temperature. Obtain a
total sample volume commensurate with the expected
concentration(s) of the volatile organic(s) present, and
recommended sample loading factors (weight sample per weight
adsorption media). Laboratory tests prior to actual
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sampling may be necessary to predetermine this volume. When
more than one organic is present in the emissions, then
develop relative adsorptive capacity information. If water
vapor is present in the sample at concentrations above 2 to
3 percent, the adsorptive capacity may be severely reduced.
Operate the gas chromatograph according to the
manufacturer's instructions. After establishing optimum
conditions, verify and document these conditions during all
operations. Analyze the audit samples (see Section
16.1.4.3), then the emission samples. Repeat the analysis
of each sample until the relative deviation of two
consecutive injections does not exceed 5 percent.

16.1.3 Standards and Calibration. The standards can be
prepared according to the respective NIOSH method. Use a
minimum of three different standards; select the
concentrations to bracket the expected average sample
concentration. Perform the calibration before and after each
day's sample analyses. prepare the calibration curve by
using the least squares method.

16.1.4 Quality Assurance.

16.1.4.1 Determine the recovery efficiency of the
pollutants of interest according to Section 8.4.

16.1.4.2 Determination of Sample Collection Efficiency.
For the source samples, analyze the primary and backup
portions of the adsorption tubes separately. If the backup
portion exceeds 10 percent of the total amount {(primary and
back-up), repeat the sampling with a larger sampling
portion,

16.1.4.3 Analysis Audit. Immediately before the sample
analyses, analyze the two audits in accordance with Section
16.1.2. The analysis audit shall agree with the audit
concentration within 10 percent.

16.1.4.4 Pump Leak Checks and Volume Flow Rate Checks.
Perform both of these checks immediately after sampling with
all sampling train components in place. Perform all
leak-checks according to the manufacturer's instructions,
and record the results. Use the bubble-tube flowmeter tO
measure the pump volume flow rate with the orifice used in
the test sampling, and record the result. If it has changed
by more than 5 but less than 20 percent, calculate an
average flow rate for the test. If the flow rate has
changed by more than 20 percent, recalibrate the pump and
repeat the sampling.
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16.1.4.5 Calculations. Ball calculations can be
performed according to the respective NIOSH method.

Correct

all sample volumes to standard conditions. If a sample
dilution system has been used, multiply the results by the

appropriate dilution ratio. Correct all results acco
to the applicable procedure in Section 8.4. Report r
as ppm by volume, dry basis.
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18.0 Tables, Diagrams, Flowcharts, and Validation Data.
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I.

II.

Name of company Date
Address
Contacts Phone
Process to be sampled
Duct or vent to be sampled
Process description
Raw material
Products
Operating cycle
Check: Batch Cont inuous Cyclic

Timing of batch or cycle

18-36

September 1986



Best time to test

Figure 18-1, Preliminary survey data sheet.
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ITT.

Sampling site
Description

Site description

Duct shape and size
Material

Wwall thickness inches
Upstream distance inches diameter
Downstream distance inches diameter
Size of port
Size of access area
Hazards Ambient temp. °F
Properties of gas stream
Temperature °C °F, Date source
Velocity , Data source
Static pressure inches H,0, Data source
Moisture content %, Data source
Particulate content , Data source
Gaseous components
N, % Hydrocarbons prm
0, %
cOo %
Co, %
SO, %
Hydrocarbon components
ppm
ppm
ppm
ppm
ppm
ppm
Figure 18-1 (continued). Preliminary survey data sheet.
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C. BSampling considerations

Location to set up GC

Special hazards to be considered

Power available at duct

Power available for GC
Plant safety requirements

Vehicle traffic rules

Plant entry requirements

Security agreements

Potential problems

D. Site diagrams. (Attach additional sheets if required) .

Figure 18-1 (continued). Preliminary survey data sheet.
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Components_toﬁbe_analyzed Expected_concentration

Suggested chromatographic column

Column flow rate ml/min Head pressure mm Hg

Column temperature:

Izothermal °C

Programmed from °C to °C at °C/min

Injection port/sample loop temperature
Detector temperature °c

Detector flow rates: Hydrogen ml/min.

head pressure mm Hg

Air/Oxygen ml/min.

head pressure mm Hg
Chart speed inches/minute
Compound data:
Retention_ time Attenuation

Compound
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Figure 18-2. Chromatographic conditions data sheet.
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Figure 18-3. Preparation of Standards in Tedlar Bags and
Calibration Curve.

Standards

standards Preparation bata:

Mixture

#1

Mixture Mixture
#2 #3

Organic:

Bag number or identification

Dry gas meter calibration factor

Final meter reading (liters)

Initial meter reading (litexs)

Metered volume (liters)

Average meter temperature (°K)

Average meter pressure, Jgauge
{(mm Hg)

Average atmospheric pressure {mm
Hg)

Average meter pressure, absolute
(mm Hg)

Syringe temperature {°K)
(see Secticn 10.1.2.1)

Syringe pressure, absolute (mm
Hg)
(see Section 10.1.2.1)

Volume of gas in syringe (ml)
(Section 10.1.2.1)

Density of liquid organic (g/ml)
(Section 10.1.2.2)

volume of liquid in syringe (ml)}
(Section 10.1.2.2)

GC Operating Conditions:
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Sample loop volume (ml)

Sample loop temperature (°C)

Carrier gas flow rate (ml/min)

Column temperature

Initial (°C)

Rate change (°C/min)

Final (°C)

Organic Peak Identification and Calculated Concentrations:

Injection time (24 hour clock)

Distance to peak (cm)

Chart speed (cm/min)

Organic retention time {(min)

Attenuation factor

Peak height (mm)

Peak area (mm,)

Peak area * attenuation factor
(mm,)

Calculated concentration (ppm)
(Equation 18-3 or 18-4)

Plot peak area * attenuation factor against calculated
concentration to obtain calibration curve.

Figure 18-3 (continued). Standards prepared in Tedlar bags and
calibration curve.
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Figure 18-4. Flowmeter Calibration.

Flowmeter number or identification

Flowmeter Type

Method: Bubble meter Spirometer Wet test meter

Readings at laboratory conditiens:

Laboratory temperature (Tia) : °K
Laboratory barometric pressure (P 1ap) mm Hg
Flow data:
Flowmeter
reading (as marked) temp. (°K) pressure (absolute)

Calibration device

Time (min) Gas Volume? Flow RateP

ayol. of gas may be measured in milliliters, liters or cubic
feet.
bConvert to standard conditions (20°C and 760 mm Hg).
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Plot flowmeter reading against flow rate {standard conditions),
and draw a smooth curve. If the flowmeter being calibrated is a
rotameter or other flow device that is viscosity dependent, it
may be necessary to generate a "family" of calibration curves
that cover the operating pressure and temperature ranges of the
flowmeter.

While the following technique should be verified before
application, it may be possible to calculate flow rate reading
for rotameters at standard conditions Q,, as follows:

760 x T, |1?
Qstdquab P x 293
lab

Flow rate Flow rate
(laboratory conditions) {(STD conditions)

Figure 18-4 (continued). Flowmeter calibration.
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Vaive

*T* Conneciot

Component
e L -/
Component Rolameters
With Flow Control
Valves
Valva l
Tadlar Bag
Dliuent H
Gas
cylindar
Figure 18-5. Single-Stage Calibration Gas Dilution System.
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High
Concentration
Waste

- Needle Valves

- Lew
Cancentration
Gas

Rotameters

.

Pressure Pressure b
Regulator Regutator —™ R

f f

Dilusnt Air Diluent Air

PR )

Pure Substance or
Pure Substance/Nitrogen Mixture

Figure 18-6. Two-Stage Dilution Apparatus.
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Preparation of Standards by Dilution of Cylinder Standard

Cylinder Standard:
Concentration ppm

Organic

Certified

atandards Preparation Data:

standard gas flowmeter
reading

Mixture
1

Mixture 2 | Mixture 3

Diluent gas flowmeter reading

Laboratory temperature (°K)

Barometric pressure (mm Hg)

Flowmeter gage pressure (mm

Hg}

Flow rate cylinder gas at
standard conditions (ml/min)

Flow rate diluent gas at
standard conditions (ml/min)

Calculated concentration
(ppm)

Stage 2 (if used)

standard gas flowmeter
reading

Diluent gas flowmeter reading

Flow rate Stage 1 gas at
standard conditions (ml/min)

Flow rate diluent gas at
gtandard conditions

Calculated concentration
(ppm}

GC Operating Conditions:
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Sample loop volume {(ml)

Sample loop temperature
(°C)

Carrier gas flow rate
{(ml/min)

Column temperature:

Initial (°C)

Program rate (°C/min)

Final (°C)

Organic Peak Identification
and Calculated
Concentrations:

Injection time (24-hour
clock)

Distance to peak (cm)

Chart speed (cm/min)

Retention time (min)

Attenuation factor

Peak area (mm2)

Peak area * attenuation
factor

Plot peak area * attenuation factor against calculated
concentration to obtain calibration curve.

Figure 18-7. Standards prepared by dilution of
cylinder standard.
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Syringe

- Septum
_® - - Midget
I N
Cetor Wator—t=| || meinger
Bath |- o -
Hot Plate

Tedlar Bag
Capacity
50 Liters
Nitrogen
Cylinder

Figure 18-8. Apparatus for Preparation of Liguid Materials.
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Vent

Stack

Wall Tefion®
Filter Sample Line Flowmstar
{Glass Wool)
l Vacuum Line
Probe
Male Quick 1

Connectors

Charcoal

Tube
Revarss

{3} Type Air-Tight

Pitot Tuba Pump

PHot
Manometer

Rigid Leak-Proof
Container

Figure 18-9. Integrated Bag Sampling Train.
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Plant Date

Site

Sample 1 Sample 2 Sample 3
Source temperature (°C)
Barometric pressure (mm Hg)
Ambient temperature (°C)
Sample flow rate (appr.)
Bag number
Start time
Finish time

Figure 18-10. Field sample data sheet - Tedlar bag
collection method.
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Plant Date

Location

1. QGeneral information

Source temperature (°C)

Probe temperature (°C)

Ambient temperature (°C)

Atmospheric pressure {(mm)

Source pressure ("Hg)

Absolute source pressure (mm)

Sampling rate (liter/min)

Sample loop volume (ml)

Sample loop temperature (°c)

Columnar temperature:
Initial (°C) time (min)
Program rate {(°C/min)
Final (°C)/time (min)

Ccarrier gas flow rate (ml/min)

Detector temperature (°C)

Injection time (24-hour basis)

Chart speed {mm/min)

Dilution gas flow rate {ml/min)

Dilution gas used (symbol)

Dilution ratio
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Figure 18-11. Field analysis data sheets.
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2.

Field Analysis Data - Calibration Gas

Run No. Time

Components Area Attenuation A x A Factor Conc._(ppm)
Run No. Time

Components Area Attenuation A_x A Factor Conc. {ppm)}
Run No. Time

Components Area Attenuation A x A Factor Conc._ (ppm)
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Figure 18-11 (continued). Field analysis data sheets.
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Heated Gas
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Contreller in GC
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Vent
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Flowmatar
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Figure 18-12.
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Vent io Charcoal Adsorbars

\ Quick Cannhacta

™ To Gas Sampls
Valve

Heatad Lins
From Probe

l:_tpE

Quick
Connsct

Source 150 cc/Min 150 ceMin
Gas Pump Pump Pump
1.5 L/Min
_-l _] Flowmeters
{On Quizide
of Box)
3-Way Vaives
In 106:1
Positlon
Check Vatve
Quick Connects
\_——5 For Calibration Flnv; :!m
_] 1350 comtin

Heated Box at 120°C or Source Temperature

Figure 18-13.

Séhematic Diagram of the Heated Box Required for Dilution
of Sample Gas.
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Gaseous Organic Sampling and Analysis Check List

(Respond with initials or number as appropriate)

1. Presurvey data _Date_
A. Grab sample collected ||
B. Grab sample analyzed for composition ||
Method GC ||

GC/MS | |

Othex ||

¢. GC-FID analysis performed ||
5. Laboratory calibration data

A. Calibration curves prepared ||
Number of components ||
Number of concentrations/ b

component (3 required)

B. Audit samples (optional)
Analysis completed |
Verified for concentration | |
OK obtained for field work | ]

3. Sampling procedures

A. Method
Bag sample |
Direct interface |

Dilution interface |__|

B. Number of samples collected ||
4. Field Analysis

A. Total hydrocarbon analysis performed ||
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B. Calibration curve prepared T
Number of components N

Number of concentrations per ||
component (3 required)
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Gaseous Organic Sampling and Analysis Data

Plant

Date

Location
Source Source Source
sample_1 sample 2 sample_3

1. General information
Source temperature (°C)

DProbe temperature (°C)
ambient temperature (°C)

Atmospheric pressure (mm Hg)

Source pressure {mm Hg)

Sampling rate (ml/min)

Sample loop volume (ml)

Sample loop temperature (°c)
Sample collection time
(24-hr basis)

Column temperature
Initial (°C}
Program rate (°C/min)
Final (°C)

carrier gas flow rate (ml/min)
Detector temperature {°C)
Chart speed (cm/min)

NIRI

Dilution gas flow rate
{(ml/min)

Diluent gas used {symbol)
Dilution ratio
Performed by:
(signature) : Date:
Figure 18-14. Sampling and analysis sheet.
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APPENDIX F.6

EPA METHOD 315






APPENDIX A TO PART 63--TEST METHODS

* % & & &

- NOTE: This method does not include all of the specifications (e.g., equipment and supplies) and
procedures (e.g., sampling and analytical) essential to its performance. Some material is incorporated by
reference from other methods in this part. Therefore, to obtain reliable results, persons using this method
should have a thorough knowledge of at least the following additional test methods: Method 1, Method
2, Method 3, and Method 5 of 40 CFR part 60, appendix A,

1.1 Analytes. Particulate matter (PM). No CAS number assigned. Methylene chloride
extractable matter (MCEM). No CAS number assigned. _

1.2 Applicability. This method is applicable for the simultaneous determination of PM and
MCEM when specified in an applicable regulation. This method was developed by consensus with the
Aluminum Association and the U.S. Environmental Protsction Agency (EPA) and has limited precision
estimates for MCEM,; it should have similar precision to Method 5 for PM in 40 CFR part 60, appendix
A since the procedures are similar for PM. '

1.3 Data quality objectives. Adherence to the requirements of this method will enhance the
quality of the data obtained from air pollutant sampling methods.
20  Summary of Method.

Particulate matter and MCEM are withdrawn isokinetically from the source. PM is collected on

 a glass fiber filter maintained at a temperature in the range of 120 % 14°C (248 = 25°F) or such other

temperature as specified by an applicable subpart of the standards or approved by the Administrator for a
particular application. The PM mass, which includes any material that condenses on the probe and is
subsequently removed in an acetone rinse or on the filter at or above the filtration temperature, is
determined gravimetrically after removal of uncombined water. MCEM is then determined by adding a
methylene chloride rinse of the probe and filter holder, extracting the condensable hydrocarbons
collected in the impinger water, adding an acetone rinse followed by a methylene chloride rinse of the
sampling train components after the filter and before the silica gel impinger, and determining residue
gravimetrically after evaporating the solvents.
3.0  Definitions. [Reserved)
40  Interferences. [Reserved)
3.0  Safety.

This method may involve hazardous materials, operations, and equipment. This method does not
purport to address all of the safety problems associated with its use. It is the responsibility of the user of
this method to establish appropriate safety and health practices and determine the applicability of
regulatory limitations prior to performing this test method.

NOTE: Mention of trade names or specific products does not constitute endorsement by the
EPA.

6.1 Sample collection. The following items are required for sample collection:

6.1.1 Sampling train. A-schematic of the sampling train used in this method is shown in Figure
5-1, Method 5, 40 CFR part 60, appendix A. Complete construction details are given in APTD-058]
(Reference 2 in section 17.0 of this method); commercial models of this train are also available. For
changes from APTD-0581 and for allowable modifications of the train shown in Figure 5-1, Method S, 40
CFR part 60, appendix, A see the following subsections.

NOTE: The operating and maintenance procedures for the sampling train are described in
APTD-0576 (Reference 3 in section 17.0 of this method). Since correct usage is important in obtaining




valid results, all users should read APTD-0576 and adopt the operating and maintenance procedures
outlined in it, unless otherwise specified herein. The use of grease for sealing sampling train components
is not recommended because many greascs are soluble in methylene chioride. The sampling train
consists of the following components: '

6.1.1.1 Probe nozzle. Glass or glass lined with sharp, tapered leading edge. The angle of taper
shall be $30°, and the taper shall be on the outside to preserve a constant internal diameter. The probe
nozzle shall be of the button-hook or etbow design, unless otherwise specified by the Administrator,

_Other materials of construction may be used, subject to the approval of the Administrator. A range of
nozzle sizes suitable for isokinetic sampling should be available. Typical nozzle sizes range from 0.32to
1.27 cm (V8 to 1/2 in.) inside diameter (ID) in increments of 0.16 cm (/16 in.). Larger nozzle sizes are
also available if higher volume sampling trains are used. Each nozzle shall be calibrated according to the
procedures outlined in section 10.0 of this method.

6.1.1.2 Probe liner. Borosilicate or quartz glass tubing with a heating system capable of
maintaining a probe gas temperature at the exit end during sampling of 120+ 14°C (248 + 25°F), or such
other temperature as specified by an applicable subpart of the standards or approved by the
Administrator for a particular application. Because the actual temperature at the outlet of the probe is
not usually monitored during sampling, probes constructed according to APTD-0581 and using the
calibration curves of APTD-0576 (or calibrated according to the procedure outlined in APTD-0576) will
be considered acceptabie. Either borosilicate or quartz glass probe liners may be used for stack
temperatures up to about 480°C (900°F); quartz finers shall be used for temperatures between 430 and
900°C (900 and 1,650°F). Both types of liners may be used at higher temperatures than specified for
short periods of time, subject to the approval of the Administrator. The softening temperature for
borosilicate glass is 820°C (,500°F) and for quartz glass it is 1,500°C (2,700°F),

6..1.3 Pitot tube. Type S, as described in section 6.1 of Method 2, 40 CFR part 60, appendix A,
or other device approved by the Adm inistrator. The pitot tube shall be attached to the probe (as shown in
Figure 5-1 of Method 5, 40 CFR part 60, appendix A) 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 Method 2, Figure 2-6b, 40 CFR part 60, appendix A) during sampling. The Type
S pitot tube assembly shall have a known coefficient, determined as outlined in section 10.0 of Method 2,
40 CFR part 60, appendix A.

6.1.1.4 Differential pressure gauge. Inclined manometer or equivalent device (two), as described
in section 6.2 of Method 2, 40 CFR part 60, appendix A. One manometer shall be used for velocity head
(Dp) readings, and the other, for orifice differential pressure readings. :

6.1.1.5 Filter holder. Borosilicate glass, with a glass frit filter support and a silicone rubber
gasket. The holder design shall provide a positive seal against leakage from the outside or around the
filter. The holder shall be attached immediately at the outlet of the probe (or cyclone, if used).

6.1.1.6 Filter heating system. Any heating system capable of maintaining a temperature around
the filter holder of 120 + 14°C (248 £ 25°F) during sampling, or such other temperature as specified by an
applicable subpart of the standards or approved by the Administrator for a particular application.
Alternatively, the tester may opt to operate the equipment at a temperature lower than that specified. A
temperature gauge capable of measuring temperature to within 3°C (5.4°F) shall be installed so that the
temperature around the filter holder can be regulated and monitored during sampling. Heating systems
other than the one shown in APTD-0581 may be used.

6.1.1.7 Temperature sensor. A temperature sensor capable of measuring temperature fo within
+3°C (5.4°F) shall be installed so that the sensing tip of the temperature sensor is in direct contact with
the sample gas, and the temperature around the filter holder can be regulated and monitored during
sampling.

6.1.1.8 Condenser. The following system shall be used to determine the stack gas moisture
content: four glass impingers connected in series with Jeak-free ground glass fittings. The first, third,



and fourth impingers shall be of the Greenburg-Smith design, modified by replacing the tip with a .3 cm
(12 in.) ID glass tube extending to about 1.3 ¢cm (I/2 in.) from the bottom of the flask. 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 (section 8.3.1 of this method), the third shall be empty, and the
fourth shall contain a known weight of silica gel or equivalent desiccant. A temperature sensor capable
of measuring temperature to within 1°C (2°F) shall be placed at the outlet of the fourth impinger for
monitoring.

6.1.1.9 Metering system. Vacuum gauge, leak-free pump, temperature sensors capable of
measuring temperature to within 3°C (5.4°F), dry gas meter (DGM) capable of measuring volume to
within 2 percent, and related equipment, as shown in Figure 5-1 of Method 5,40 CFR part 60, appendix
A. Other metering systems capable of maintaining sampling rates within 10 percent of isokinetic and of
determining sample volumes to within 2 percent may be used, subject to the approval of the .
Administrator. When the metering system is used in conjunction with a pitot tube, the system shall allow
periodic checks of isokinetic rates.

6.1.1.10 Sampling trains using metering systems designed for higher flow rates than that
described in APTD-0581 or APTD-0576 may be used provided that the specifications of this method are
met.

6.1.2 Barometer. Mercury, aneroid, or other barometer capable of measuring atmospheric
pressure to within 2.5 mm (0.1 in.) Hg.

NOTE: The barometric reading may be obtained from a nearby National Weather Service
station. In this case, the station value (which is the absolute barometric pressure) shall be requested and
an adjustment for elevation differences between the weather station and sampling point shall be made at
a rate of minus 2.5 mm (0.] in) Hg per 30 m (100 ft) elevation increase or plus 2.5 mm (0.1 in) Hg per 30
m (100 ft) elevation decrease.

6.1.3 Gas density determination equipment. Temperature sensor and pressure gauge, as
described in sections 6.3 and 6.4 of Method 2, 40 CFR part 60, appendix A, and gas analyzer, if
necessary, as described in Method 3, 40 CFR part 60, appendix A. The temperature sensor shall,
preferably, 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.
Alternatively, the sensor may be attached just prior to use in the field. Note, however, that if the
temperature sensor is attached in the field, the sensor must be placed in an interference-free arrangement
with respect to the Type S pitot tube openings (see Method 2, Figure 2-4, 40 CFR part 60, appendix A).
As a second alternative, if a difference of not more than I percent in the average velocity measurement is
to be introduced, the temperature sensor need not be attached to the probe or pitot tube. (This alternative
is subject to the approval of the Administrator.)

6.2 Sample recovery. The following items are required for sample recovery:

6.2.1 Probe-liner and probe-nozzle brushes. Nylon or Teflon® bristle brushes with stainless
steel wire handles. The probe brush shall have extensions (at least as long as the probe) constructed of
stainless steel, nylon, Teflon®, or similarly inert material. The brushes shall be properly sized and
shaped to brush out the probe liner and nozzle,

6.2.2 Wash bottles. Glass wash bottles are recommended. Polyethylene or tetrafluoroethylene
(TFE) wash bottles may be used, but they may introduce a positive bias due to contamination from the
bottle. It is recommended that acetone not be stored in polyethylene or TFE bottles for longer than a
month,

6.2.3 Glass sample storage containers. Chemically resistant, borosilicate glass bottles, for
acetone and methylene chloride washes and impinger water, 500 m! or 1,000 mi. Screw-cap liners shall
either be rubber-backed Teflon® or shall be constructed so as to be leak-free and resistant to chemical
attack by acetone or methylene chloride. (Narrow-mouth glass bottles have been found to be less prone
to leakage.) Alternatively, polyethylene bottles may be used.

6.2.4 Petridishes. For filter samples, glass, unless otherwise specified by the Administrator.

6.2.5 Graduated cylinder and/or balance. To measure condensed water, acetone wash and




methylene chloride wash used during field recovery of the samples, to within 1 ml or | g. Graduated
cylinders shall have subdivisions no greater than 2 ml. Most laboratory balances are capable of weighing
to the nearest 0.5 g or less. Any such balance is suitable for use here and in section 6.3.4 of this method.

6.2.6 Plastic storage containers. Air-tight containers to store silica gel.

6.2.7 Funnel and rubber policeman. To aid in transfer of silica gel to container; not necessary if
' silica gel is weighed in the field.

6.2.8 Funnel. Glass or polyethylene, to aid in sample recovery.

6.3 Sample analysis. The following equipment is required for sample analysis:

6.3.1 Glass or Teflon® weighing dishes.

6.3.2 Desiccator. It is recommended that fresh desiccant be used to minimize the chance for
positive bias due to absorption of organic material during drying. :

6.3.3 Analytical balance. To measure to within 0.1 mg.

6.3.4 Balance. To measure to within 0.5 g.

6.3.5 Beakers. 250 mL

6.3.6 Hygrometer. To measure the relative humidity of the laboratory environment,

6.3.7 Temperature sensor. To measure the temperature of the laboratory environment.

6.3.8 Buchner fritted funnel. 30 ml size, fine (<50 micron)-porosity fritted glass.

6.3.9 Pressure filtration apparatus.

6.3.10 Aluminum dish. Flat bottom, smooth sides, and flanged top, 13 mm deep and with an
inside diameter of approximately 60 mm.

7.0 .

7.1 Sample collection. The following reagents are required for sample collection:

7.11 Filters. Glass fiber filters, without organic binder, exhibiting at least 99.95 percent
efficiency (<0.05 percent penetration) on 0.3 micron dioctyl phthalate smoke particles. The filter
efficiency test shall be conducted in accordance with ASTM Method D 2986-95A (incorporated by
reference in § 63.841 of this part). Test data from the supplier's quality control program are sufficient for
this purpose. In sources containing S0, or SO, the filter material must be of a type that is unreactive to
S0, or S0;. Reference 10 in section 17.0 of this method may be used to select the appropriate filter.

7.12 Silica gel. Indicating type, 6 to 16 mesh. If previously used, dry at 175°C (350°F) for 2
hours. New silica gel may be used as received. Alternatively, other types of desiccants (equivalent or
better) may be used, subject to the approval of the Administrator. ‘

7.1.3 Water. When analysis of the material caught in the impingers is required, deionized
distilled water shall be used. Run blanks prior to field use to eliminate a high blank on test samples.

7.1.4 Crushed ice.

7.1.5 Stopcock grease. Acetone-insoluble, heat-stable silicone grease. This is not necessary if
screw-on connectors with Teflon® sleeves, or similar, are used. Alternatively, other types of stopcock
grease may be used, subject to the approval of the Administrator. [Caution: Many stopcock greases are
methylene chloride-soluble. Use sparingly and carefully remove prior to recovery to prevent
_ contamination of the MCEM analysis.] :

7.2 Sample recovery. The following reagents are required for sample recovery:

7.2.1 Acetone. Acetone with blank values <1 ppm, by weight residue, is required. Acetone
blanks may be run prior to field use, and only acetone with low blank values may be used. In no case
shall a blank value of greater than 1E-06 of the weight of acetone used be subtracted from the sample
weight.

NOTE: This is more restrictive than Method 5, 40 CFR part 60, appendix A. At least one
vendor (Supelco Incorporated located in Bellefonte, Pennsylvania) lists <l mg/! as residue for its
Environmental Analysis Solvents.

7.2.2 Methylene chloride. Methylene chloride with a blank value <1.5 ppm, by weight, residue.
Methylene chloride blanks may be run prior to field use, and only methylene chloride with low blank
values may be used. In no case shall a blank value of greater than 1.6E-06 of the weight of methylene
chloride used be subtracted from the sample weight. -



NOTE: A least one vendor quotes <1 mg/l for Environmental Analysis Solvents-grade
methylene chloride.

7.3 Sample analysis. The following reagents are required for sample analysis:

7.3.1 Acetone. Same as in section 7.2.1 of this method.

73.2 Desiccant. Anhydrous calcium sulfate, indicating type. Alternatively, other types of
desiccants may be used, subject to the approval of the Administrator.

7.3.3 Methylene chloride. Same as in section 7.2.2 of this method.
80 : .

NOTE: The complexity of this method is such that, in order to obtain reliable results, testers
should be trained and experienced with the test procedures,

8.1 Pretest preparation. It is suggested that sampling equipment be maintained according to the
procedures described in APTD-0576.

8.1.1 Weigh several 200 g to 300 8 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 container. As an alternative, the silica
gel need not be preweighed but may be weighed directly in its impinger or sampling holder Jjust prior to
train assembly.

8.1.2 A batch of glass fiber filters, no more than 50 at a time, should placed in a soxhlet
extraction apparatus and extracted using methylene chloride for at least 16 hours. After extraction, check
filters visually against light for irregularities, flaws, or pinhole leaks. Label the shipping containers
(glass or plastic petri dishes), and keep the filters in these containers at all times except during sampling
and weighing.

8.1.3 Desiccate the filters at 20 + 5.6°C (68 £ 10°F) and ambient pressure for at least 24 hours
and weigh at intervals of at least 6 hours to a constant weight, i.e., <0.5 mg change from previous
weighing; record results to the nearest 0.1 mg. During each weighing the filter must not be exposed to
the laboratory atmosphere for longer than 2 minutes and a relative humidity above 50 percent.
Alternatively (unless otherwise specified by the Administrator), the filters may be oven-dried at 104°C
(220°F) for 2 to 3 hours, desiccated for 2 hours, and weighed. Procedures other than those described,
which account for relative humidity effects, may be used, subject to the approval of the Administrator,

8.2 Preliminary determinations.

8.2.1 Select the sampling site and the minimum number of sampling points according to Method
1, 40 CFR part 60, appendix A or as specified by the Administrator. Determine the stack pressure,
temperature, and the range of velocity heads using Method 2, 40 CFR part 60, appendix A; it is
recommended that a leak check of the pitot lines (see section 8.1 of Method 2, 40 CFR part 60, appendix
A) be performed. Determine the moisture content using Approximation Method 4 (section 1.2 of
Method 4, 40 CFR part 60, appendix A) or its alternatives to make isokinetic sampling rate settings.
Determine the stack gas dry molecular weight, as described in section 8.6 of Method 2, 40 CFR part 60,
appendix A; if integrated 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 particulate
sample run.

8.2.2 Select a nozzle size based on the range of velocity heads such that it is not necessary to
change the nozzle size in order to maintain isokinetic sampling rates. During the run, do not change the
nozzle size. Ensure that the proper differential pressure gauge is chosen for the range of velocity heads
encountered (see section 8.2 of Method 2, 40 CFR part 60, appendix A).

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

8.2.4 Select a total sampling time greater than or equal to the minimum total sampling time
specified in the test procedures for the specific industry such that: (I) The sampling time per point is not
less than 2 minutes (or some greater time interval as specified by the Administrator); and (2) the sample
volume taken (corrected to standard conditions) will exceed the required minimum total gas sample
volume, The latter is based on an approximate average sampling rate.

8.2.5 The sampling time at each point shall be the same. [t is recommended that the number of




minutes sampled at each point be an integer or an integer plus one-half minute, in order to eliminate
timekeeping errors.

8.2.6 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.

8.3 Preparation of sampling train.

8.3.1 During preparation and assembly of the sampling train, keep all openings where
contamination can occur covered until just prior to assembly or until sampling is about to begin. Place
100 ml of water in each of the first two impingers, leave the third impinger empty, and transfer
approximately 200 to 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 use in the sample recovery.
Alternatively, the weight of the silica gel plus impinger may be determined to the nearest 0.5 g and
recorded. :

8.3.2 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 so as to prevent the sample gas stream from circumventing the filter. Check the filter for tears
after assembly is completed. ‘

8.3.3 When glass liners are used, install the selected nozzle using a Viton A 0-ring when stack
temperatures are less than 260°C (500°F) and an asbestos string gasket when temperatures are higher.
See APTD-0576 for details. 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.

8.3.4 Set up the train as in Figure 5.1 of Method 5, 40 CFR part 60, appendix A, using (if
necessary) a very light coat of silicone grease on all ground glass joints, greasing only the outer portion
(see APTD-0576) to avoid possibility of contamination by the silicone grease. Subject to the approval of
the Administrator, a glass cyclone may be used between the probe and filter holder when the total
particulate catch is expected to exceed 100 mg or when water droplets are present in the stack gas.

8.3.5 Place crushed ice around the impingers.

8.4 Leak-check procedures.

8.4.1 Leak check of metering system shown in
Figure 5-1 of Method 5, 40 CFR part 60, appendix A. That portion of the sampling train from the pump
to the orifice meter 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 5-2 of Method 5, 40 CFR part 60, appendix A): 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 to18cm (5to 7 in.) water column by blowing into the rubber tubing. Pinch off the
tubing, and observe the manometer for 1 minute. A loss of pressure on the manometer indicates a leak in
the meter box; leaks, if present, must be corrected.

8.4.2 Pretest leak check. A pretest leak-check is recommended but not required. If the pretest
leak-check is conducted, the following procedure should be used.

84.2.1 After the sampling train has been assembled, turn on and set the filter and probe heating
systems to the desired operating temperatures. Allow time for the temperatures to stabilize. Ifa Viton A
0-ring or other leak-free connection is used in assembling the probe nozzle to the probe liner, leak-check
the train at the sampling site by plugging the nozzle and pulling a 380 mm (15 in.) Hg vacuum.

NOTE: A lower vacuum may be used, provided that it is not exceeded during the test.

8422 If an asbestos string is used, do not connect the probe to the train during the leak check.
Instead, leak-check the train by first plugging the intet to the filter holder (cyclone, if applicable) and
pulling a 380 mm (15 in.) Hg vacuum. (See NOTE in section 8.4.2.1 of this method). Then connect the
probe to the train and perform the leak check at approximately 25 mm (I in.) Hg vacuum; alternatively,
the probe may be leak-checked with the rest of the sampling train, in one step, at 380 mm (15 in.) Hg



vacuum. Leakage rates in excess of 4 percent of the average sampling rate or 0.00057 m¥min (0.02
cfm), whichever is less, are unacceptable.

8.4.2.3 The following leak check instructions for the sampling train described in APTD-0576
and APTD-0581 may be helpful. Start the pump with the bypass valve fully open and the coarse adjust
valve completely closed. Partially open the coarse adjust valve and slowly close the bypass valve until
the desired vacuum is reached. Do niot reverse the direction of the bypass valve, as this will cause water
to back up into the filter holder. If the desired vacuum is exceeded, either leak-check at this higher
vacuum or end the [eak check as shown below and start over.,

8.4.2.4 When the leak check is completed, first slowly remove the plug from the inlet to the
probe, filter holder, or cyclone (if applicable) and immediately turn off the vacuum pump. This prevents
the water in the impingers from being forced backward into the filter holder and the silica gel from being
entrained backward into the third impinger.

8.4.3 Leak checks during sample run. If, during the sampling run, a component (e.g., filter
assembly or impinger) change becomes necessary, a leak check shall be conducted immediately before
the change is made. The leak check shall be done according to the procedure outlined in section 8.4.2 of
this method, except that it shall be done at a vacuum equal to or greater than the maximum value
recorded up to that point in the test. If the leakage rate is found to be no greater than 0.00057 m*/min
(0.02 cfin) or 4 percent 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, however, a higher
leakage rate is obtained, either record the leakage rate and plan to correct the sample volume as shown in
section 12.3 of this method or void the sample run.

NOTE: Immediately after component changes, leak checks are optional; if such leak checks are
done, the procedure outlined in section 8.4.2 of this method should be used.

8.4.4 Post-test leak check. A leak check is mandatory at the conclusion of each sampling run.
The leak check shall be performed in accordance with the procedures outlined in section 8.4.2 of this
method, except that it shall be conducted at a vacuum equal to or greater than the maximum value
reached during the sampling run. If the leakage rate is found to be no greater than 0.00057 m*/min
(0.02 cfm) or 4 percent 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 higher leakage rate
is obtained, either record the leakage rate and correct the sample volume, as shown in section 12.4 of this
method, or void the sampling run. .

: 8.5 Sampling train operation. During the sampling run, maintain an isokinetic sampling rate
(within 10 percent of true isokinetic unless otherwise specified by the Administrator) and a temperature
around the filter of 120 + 14°C (248 + 25°F), or such other temperature as specified by an applicable
subpart of the standards or approved by the Administrator.

8.5.1 For each run, record the data required on a data sheet such as the one shown in Figure 5-2
of Method 5, 40 CFR part 60, appendix A. Be sure to record the initial reading. Record the DGM
readings at the beginning and end of each sampling time increment, when changes in flow rates are
made, before and after each leak-check, and when sampling is halted. Take other readings indicated by
Figure 5-2 of Method 5, 40 CFR part 60, appendix A at least once at each sample point during each time
increment and additional readings when significant changes (20 percent variation in velocity head
readings) necessitate additional adjustments in flow rate. Level and zero the manometer. Because the
manometer level and zero may drift due to vibrations and temperature changes, make periodic checks
during the traverse.

8.5.2 Clean the portholes prior to the test run to minimize the chance of sampling deposited
material. To begin sampling, remove the nozzle cap and verify that the filter and probe heating systems
are up to temperature and that the pitot tube and probe are properly positioned. Position the nozzle at the
first traverse point with the tip pointing directly into the gas stream. Immediately start the pump and
adjust the flow to isokinetic conditions. Nomographs are available, which aid in the rapid adjustment of
the isokinetic sampling rate without excessive computations. These nomographs are designed for use
when the Type S pitot tube coefficient (C,) is 0.85 + 0.02 and the stack gas equivalent density (dry




molecular weight) is 29 + 4. APTD-0576 details the procedure for using the nomographs. If C,and M,
are outside the above-stated ranges, do not use the nomographs unless appropriate steps (see Reference 7
in section 17.0 of this method) are taken to compensate for the deviations.

8.5.3 When the stack is under significant negative pressure (height of impinger stem), close the
coarse adjust valve before inserting the probe into the stack to prevent water from backing into the filter
holder. If necessary, the pump may be turned on with the coarse adjust valve closed.

8.5.4 When the probe is in position, block off the openings around the probe and porthole to
prevent unrepresentative dilution of the gas stream,

8.5.5 Traverse the stack cross-section, as required by Method |, 40 CFR part 60, appendix A 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 portholes; this minimizes
the chance of extracting deposited material.

8.5.6 During the test run, make periodic adjustments to keep the temperature around the filter
holder at the proper level; add more ice and, if necessary, salt to maintain a temperature of less than 20°C
(68°F) at the condenser/silica gel outlet. Also, periodically check the level and zero of the manometer.

8.5.7 If the pressure drop across the filter becomes too high, making isokinetic sampling
difficult to maintain, the filter may be replaced in the midst of the sample run. It is recommended that
another complete filter assembly be used rather than attempting to change the filter itself. Before a new
filter assembly is installed, conducta leak check (see section 8.4.3 of this method). The total PM weight
shall include the summation of the filter assembly catches.

8.5.8 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.

NOTE: When two or more trains are used, separate analyses of the front-half and (if applicable)
impinger catches from each train shall be performed, unless identical nozzle sizes were used in all trains,
in which case the front-half catches from the individual trains may be combined (as may the impinger
catches) and one analysis of the front-half catch and one analysis of the impinger catch may be
performed.

8.5.9 At the end of the sample run, turn off the coarse adjust valve, remove the probe and nozzle
from the stack, tumn off the pump, record the final DGM reading, and then conduct a post-test leak check,
as outlined in section 8.4.4 of this method. Also leak-check the pitot lines as described in section 8.1 of
Method 2, 40 CFR part 60, appendix A. The lines must pass this leak check in order to validate the
velocity head data.

8.6 Calculation of percent isokinetic. Calculate percent isokinetic (see Calculations, section
12.12 of this method) to determine whether a run was valid or another test run should be made. If there
was difficulty in maintaining isckinetic rates because of source conditions, consult the Administrator for
possible variance on the isokinetic rates.

8.7 Sample recovery. '

8.7.1 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.

8.7.2 When the probe can be safely handled, wipe off all external PM near the tip of the probe
nozzle and place a cap over it to prevent losing or gaining PM. Do not cap off the probe tip tightly while
the sampling train is cooling down. This would create a vacuum in the filter holder, thus drawing water
from the impingers into the filter holder.

8.7.3 Before moving the sample train to the cleanup site, remove the probe from the sample
train, wipe off the silicone grease, and cap the open outlet of the probe. Be careful not to lose any
condensate that might be present. Wipe off the silicone grease from the filter inlet where the probe was
fastened and cap it. Remove the umbilical cord from the last impinger and cap the impinger. Ifa
flexible line is used between the first impinger or condenser and the filter holder, disconnect the line at
the filter holder and let any condensed water or liquid drain into the impingers or condenser. After



wiping off the silicone grease, cap off the filter holder outlet and impinger inlet, Ground-glass stoppers,
plastic caps, or serum caps may be used to close these openings.

8.7.4 Transfer the probe and filter-impinger assembly to the cleanup area. This area should be
clean and protected from the wind so that the chances of contaminating or losing the sample will be
minimized.

8.7.5 Savea portion of the acetone and methylene chloride used for cleanup as blanks. Take
200 ml of each solvent directly from the wash bottle being used and place it in glass sample containers
labeled "acetone blank" and "methylene chloride blank,” respectively.

8.7.6 Inspect the train prior to and during disassembly and note any abnormal conditions, Treat
the samples as follows: :

8.7.6.1 Container No. . Carefully remove the filter from the filter holder, and place it in its
identified petri dish container. Use a pair of tweezers and/or clean disposable surgical gloves to handle
the filter. If it is necessary to fold the filter, do so such that the PM cake is inside the fold. Using a dry
nylon bristle brush and/or a sharp-edged blade, careful ly transfer to the petri dish any PM and/or filter
fibers that adhere to the filter holder gasket. Seal the container.

8.7.6.2 Container No. 2. Taking care to see that dust on the outside of the probe or other
exterior surfaces does not get into the sample, quantitatively recover PM or any condensate from the
probe nozzle, probe fitting, probe liner, and front half of the filter holder by washing these components
with acetone and placing the wash in a glass container. Perform the acetone rinse as follows:

8.7.6.2.1 Carefully remove the probe nozzle and clean the inside surface by rinsing with acetone
from a wash bottle and brushing with a nylon bristle brush. Brush uatii the acetone rinse shows no
visible particles, after which make a final rinse of the inside surface with acetone.

8.7.6.2.2 Brush and rinse the inside parts of the Swagelok fitting with acetone in a similar way
until no visible particles remain. : :

8.7.6.2.3 Rinse the probe liner with acetone by tilting and rotating the probe while squirting
acetone into its upper end so that all inside surfaces are wetted with acetone, Let the acetone drain from
the lower end into the sample container. A funnel (glass or polyethylene) may be used to aid in
transferring liquid washes to the container. Follow the acetone rinse with a probe brush. Hold the probe
in an inclined position, squirt acetone into the upper end as the probe brush is being pushed with a
twisting action through the probe, hold a sample container under the lower end of the probe, and catch
any acetone and PM that is brushed from the probe. Run the brush through the probe three times or more
until no visible PM is carried out with the acetone or until none remains in the probe liner on visual
inspection. With stainless steel or other metal probes, run the brush through in the above-described
manner at least six times, since metal probes have small crevices in which PM can be entrapped. Rinse
the brush with acetone and quantitatively collect these washings in the sample container. Afier the
brushing, make a final acetone rinse of the probe as described above,

8.7.6.2.4 It is recommended that two people clean the probe to minimize sample losses.
Between sampling runs, keep brushes clean and protected from contamination.

8.7.6.2.5 After ensuring that all joints have been wiped clean of silicone grease, clean the inside
of the front half of the filter holder by rubbing the surfaces with a nylon bristle brush and rinsing with
acetone. 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 also (if applicable).

8.7.6.2.6 After rinsing the nozzle, probe, and front half of the filter holder with acetone, repeat
the entire procedure with methylene chloride and save in a separate No. 2M container.

8.7.6.2.7 After acetone and methylene chloride washings and PM have been collected in the -
proper sample containers, tighten the lid on the sample containers so that acetone and methylene chloride
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 each container to identify clearly its contents.

8.7.6.3 Container No. 3. Note the color of the indicating silica gel to determine whether it has
been completely spent, and make a notation of its condition. Transfer the silica gel from the fourth
impinger to its original container and seal the container. 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
impinger. It is not necessary to remove the small amount of dust particles that may adhere to the
impinger wall and are difficult to remove. Since the gain in weight is to be used for moisture
calculations, do not use any water or other liquids to transfer the silica gel. Ifa balance is available in
the field, follow the procedure for Container No.3 in section 11.2.3 of this method.

8.7.6.4 Impinger water. Treat the impingers as follows:

8.7.6.4.1 Make a notation of any color or film in the liquid catch. Measure the liquid that isin
the first three impingers to within 1 ml by using a graduated cylinder or by weighing it to within 0.5 g by
using a balance (if one is available). Record the volume or weight of liquid present. This information is
required to calculate the moisture content of the effluent gas.

8.7.6.4.2 Following the determination of the volume of liquid present, rinse the back half of the
train with water, add it to the impinger catch, and store it in a container labeled 3W (water).

8.7.6.4.3 Following the water rinse, rinse the back half of the train with acetone to remove the
excess water to enhance subsequent organic recovery with methylene chloride and quantitatively recover
to a container labeled.3S (solvent) followed by at least three sequential rinsings with aliquots of
methylene chioride. Quantitatively recover to the same container labeled 3S. Record separately the
amount of both acetone and methylene chloride used to the nearest 1 ml or 0.5g.

NQTE: Because the subsequent analytical finish is gravimetric, it is okay to recover both
solvents to the same container. This would not be recommended if other analytical finishes were
required.

8.8 Sample transport. Whenever possible, containers should be shipped in such a way that they
remain upright at all times.

9.0 .

9.1 Miscellaneous quality control measures.

Section Quality Control Measure Effect
84, Sampling and equipment Ensure accurate
10.1-10.6  leak check and calibration ~ measurement of
stack gas flow rate,
sample volume

9.2 Volume metering system checks. The following quality control procedures are suggested to
check the volume metering system calibration values at the field test site prior to sample collection.
These procedures are optional.

9.2.1 Meter orifice check. Using the calibration data obtained during the calibration procedure
described in section 10.3 of this method, determine the AHg for the metering system orifice. The AHg is
the orifice pressure differential in units of in. H,0 that correlates to 0.75 cfin of air at 528°R and 29.92 in.
Hg. The AHg is calculated as follows:

T, ©?
AH @ = 0.0319 AH >
2
P bhar Y vm
where
0.0319 =(0.0567 in. Hg/°RX0.75 cfm)}
AH =  Average pressure differential across the orifice meter, in. H;0;
Ta = Absolute average DGM temperature, °R;
2 =  Total sampling time, min;
Piu =  Barometric pressure, in. Hg;



Y =  DGM calibration factor, dimensionless;
V. = Volume of gas sample as measured by DGM, dcf.

9.2.1.1 Before beginning the field test (a set of three runs usually constitutes a field test),
operate the metering system (i.e., pump, volume meter, and orifice) at the AH,, pressure differential for
10 minutes. Record the volume collected, the DGM temperature, and the barometric pressure. Calculate
2 DGM calibration check value, Y, as follows:

i 1
v = 10(0.0319 T >
c
vm | P bar
where
Y = DGM calibration check value, dimensionless;

10 = Run time, min. .

9.2.1.2 Compare the Y, value with the dry gas meter calibration factor Y to determine that: 0.97
Y <Y, < 1.03Y. Ifthe Y, value is not within this range, the volume metering system should be
investigated before beginning the test.

9.2.2 Calibrated critical orifice. A calibrated critical orifice, calibrated against a wet test meter
or spirometer and designed to be inserted at the inlet of the sampling meter box, may be used as a quality
contro] check by following the procedure of section 16.2 of this method.

NOTE: Maintain a laboratory log of all calibrations. .

10.1 Probe nozzle. Probe nozzles shall be calibrated before their initial use in the field, Using a
micrometer, measure the ID of the nozzle to the nearest 0.025 mm (0.001 in.). Make three separate
measurements using different diameters each time, and obtain the average of the measurements. The
difference between the high and low numbers shall not exceed 0.1 mm (0.004 in.). When nozzles
become nicked, dented, or corroded, they shall be reshaped, sharpened, and recalibrated before use.
Each nozzle shall be permanently and uniquely identified.

10.2 Pitot tube assembly. The Type S pitot tube assembly shall be calibrated according to the
procedure outlined in section 10.} of Method 2, 40 CFR part 60, appendix A.

10.3 Metering system.

10.3.1 Calibration prior to use. Before its initial use in the field, the metering system shall be
calibrated as follows: Connect the metering system inlet to the outlet of a wet test meter that is accurate
to within 1 percent. Refer to Figure 5-5 of Method 5, 40 CFR part 60, appendix A. The wet test meter
should have a capacity of 30 liters/revolution (1 f/rev). A spirometer of 400 liters (14 %) or more
capacity, or equivalent, may be used for this calibration, although a wet test meter is usually more

* practical. The wet test meter should be periodically calibrated with a spirometer or a liquid displacement

meter to ensure the accuracy of the wet test meter. Spirometers or wet test meters of other sizes may be
used, provided that the specified accuracies of the procedure are maintained. Run the metering system
pump for about 15 minutes with the orifice manometer indicating a median reading, as expected in field
use, to allow the pump to warm up and to permit the interior surface of the wet test meter to be
thoroughly wetted. Then, at each of a minimum of three orifice manometer settings, pass an exact
quantity of gas through the wet test meter and note the gas volume indicated by the DGM. Also note the
barometric pressure and the temperatures of the wet test meter, the inlet of the DGM, and the outlet of
the DGM. Select the highest and lowest orifice settings to bracket the expected field operating range of
the orifice. Use a minimum volume of 0.15 m® (5 cf) at all orifice settings. Record all the data on a form
similar to Figure 5-6 of Method 5, 40 CFR part 60, appendix A, and calculate Y (the DGM calibration
factor) and AHg (the orifice calibration factor) at each orifice setting, as shown on Figure 5-6 of Method
5, 40 CFR part 60, appendix A. Allowable tolerances for individual Y and AHg values are given in



Figure 5-6 of Method 5, 40 CFR part 60, appendix A. Use the average of the Y values in the calculations
in section 12 of this method.

10.3.1.1. 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-
minute calibration run at 0.00057 m*/min (0.02 cfm); at the end of the run, take the difference of the
measured wet test meter and DGM volumes; divide the difference by 10 to get the leak rate. The leak
rate should not exceed 0.00057 m*/min (0.02 cfm).

10.3.2 Calibration after use. After each field use, the calibration of the metering system shall be
checked by performing three calibration runs ata single, intermediate orifice setting (based on the
previous field test) with the vacuum 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 DGM calibration factor. If the value has changed by more than 5 percent,
recalibrate the meter over the full range of arifice seftings, as previously detailed.

NOTE: Alternative procedures, €.g., rechecking the orifice meter coefficient, may be used,

subject to the approval of the Administrator.
: 10.3.3 Acceptable variation in calibration. If the DGM coefficient values obtained before and
after a test series differ by more than 5 percent, either the test series shall be voided or calculations for
the test series shall be performed using whichever meter coefficient value (i.e., before or after) gives the
lower value of total sample volume.

10.4 Probe heater calibration. Use a heat source to generate air heated to selected temperatures
that approximate those expected to occur in the sources to be sampled. Pass this air through the probe at
a typical sample flow rate while measuring the probe inlet and outlet temperatures at various probe
heater settings. For each air temperature generated, construct a graph of probe heating system setting
versus probe outlet temperature. The procedure outlined in APTD-0576 can also be used. Probes
constructed according to APTD-0581 need not be calibrated if the calibration curves in APTD-0576 are
used. Also, probes with outlet temperature monitoring capabilities do not require calibration.

NOTE: The probe heating system shall be calibrated before its initial use in the field.

10.5 Temperature sensors. Use the procedure in section 10.3 of Method 2, 40 CFR part 60,
appendix A to calibrate in-stack temperature sensors. Dial thermometers, such as are used for the DGM
and condenser outlet, shall be calibrated against mercury-in-glass thermometers.

10.6 Barometer. Calibrate against a mercury barometer.

110 i .

11.1 Record the data required on a sheet such as the one shown in Figure 315-1 of this method.
11.2 Handle each sample container as follows:

11.2.1 Container No. L.

11.2.1.1 PM analysis. Leave the contents in the shipping container or transfer the filter and any
loose PM from the sample container to a tared glass weighing dish, Desiccate for 24 hours in a
desiccator containing anhydrous calcium sulfate. Weigh to a constant weight and report the results to the
nearest 0.1 mg. For purposes of this section, the term "constant weight" means a difference of no more
than 0.5 mg or ! percent of total weight less tare weight, whichever is greater, between two consecutive
weighings, with no less than 6 hours of desiccation time between weighings (overnight desiccation is a
common practice). If a third weighing is required and it agrees within £0.5 mg, then the results of the
second weighing should be used. For quality assurance purposes, record and report each individual
weighing; if more than three weighings are required, note this in the results for the subsequent MCEM
results.

11.2.1.2 MCEM analysis. Transfer the filter and contents quantitatively into a beaker. Add 100
ml of methylene chloride and cover with aluminum foil. Sonicate for 3 minutes then allow to stand for
20 minutes. Set up the filtration apparatus. Decant the solution into a clean Buchner fritted funnel.
Immediately pressure filter the solution through the tube into another clean, dry beaker. Continue
decanting and pressure filtration until all the solvent is transferred. Rinse the beaker and filter with 10 to



20 ml methylene chloride, decant into the Buchner fritted funnel and pressure filter. Place the beaker on
a low-temperature hot plate (maximum 40°C) and slowly evaporate almost to dryness. Transfer the
remaining last few milliliters of solution quantitatively from the beaker (using at least three aliquots of
methylene chloride rinse) to a tared clean dry aluminum dish and evaporate to complete dryness,
Remove from heat once solvent is evaporated. Reweigh the dish after a 30-minute equilibrium in the
balance room and determine the weight to the nearest 0.1 mg. Conduct a methylene chloride blank run
in an identical fashion.

11.2.2 Container No. 2,

11.22.1 PM analysis. Note the level of liquid in the container, and confirm on the analysis
sheet whether leakage occurred during transport. If a noticeable amount of leakage has occurred, either
void the sample or use methods, subject to the approval of the Administrator, to correct the final results.
Measure the liquid in this container either volumetrically to +1 ml or gravimetrically to 0.5 g. Transfer
the contents to a tared 250 m) beaker and evaporate to dryness at ambient temperature and pressure.
Desiccate for 24 hours, and weigh to a constant weight. Report the results to the nearest 0. mg,

11.22.2 MCEM analysis. Add 25 ml methylene chioride to the beaker and cover with
aluminum foil. Sonicate for 3 minutes then allow to stand for 20 minutes; combine with contents of
Container No, 2M and pressure filter and evaporate as described for Container 1 in section 11.2.1.2 of
this method. :

1. Light finger pressure only is necessary on 24/40 adaptor. A Chemplast adapter #15055-240
has been found satisfactory.

2. Avoid aluminum dishes made with fluted sides, as these may promote solvent “creep,”
resulting in possible sample loss.

3. If multiple samples are being run, rinse the Buchner fritted funnel twice between samples
with 5 ml solvent using pressure filtration. After the second rinse, continue the flow of air until the glass
frit is completely dry. Clean the Buchner fritted funnels thoroughly after filtering five or six samples.

11.2.3 Container No. 3. Weigh the spent silica gel (or silica gel plus impinger) to the nearest 0.5
g using a balance. This step may be conducted in the field.

11.2.4 Container 3W (impinger water).

11.2.4.1 MCEM analysis. Transfer the solution into a 1,000 ml separatory funnel quantitatively
with methylene chloride washes. Add enough solvent to total approximately 50 ml, if necessary. Shake
the funnel for 1 minute, allow the phases to separate, and drain the solvent layer into & 250 m| beaker.
Repeat the extraction twice. Evaporate with low heat (less than 40°C) until near dryness. Transfer the
remaining few milliliters of solvent quantitatively with small solvent washes into a clean, dry, tared
aluminum dish and evaporate to dryness. Remove from heat once solvent is evaporated. Reweigh the
dish after a 30-minute equilibration in the balance room and determine the weight to the nearest 0.1 mg.

11.2.5 Container 38 (solvent).

11.2.5.1 MCEM analysis. Transfer the mixed solvent to 250 m| beaker(s). Evaporate and weigh
following the procedures detailed for container 3W in section 11.2.4 of this method.

11.2.6 Blank containers. Measure the distilled water, acetone, or methylene chloride in each
container either volumetrically or gravimetrically. Transfer the “solvent” to a tared 250 ml beaker, and
evaporate to dryness at ambient temperature and pressure. (Conduct a solvent blank on the distilled
deionized water blank in an identical fashion to that described in section 11.2.4.1 of this method.)
Desiccate for 24 hours, and weigh to a constant weight. Report the results to the nearest 0.1 mg.

NOTE: The contents of Containers No. 2, 3W, and 3M as well as the blank containers may be
evaporated at temperatures higher than ambient. If evaporation is done at an elevated temperature, the
temperature must be below the boiling point of the solvent; also, to prevent "bumping,” the evaporation
process must be closely supervised, and the contents of the beaker must be swirled occasionally to
maintain an even temperature. Use extreme care, as acetone and methylene chloride are highly
flammable and have a low flash point.
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12.1 Carry out calculations, retaining at least one extra decimal figure beyond that of the
acquired data. Round off figures after the final calculation. Other forms of the equations may be used as
long as they give equivalent results. :

12.2 Nomenclature.

=

[N O

v

oy

Bononuwn I

Cross-sectional area of nozzle, m* (ft’).

Water vapor in the gas stream, proportion by volume,

Acetone blank residue concentration, mg/g.

Concentration of particulate matter in stack gas, dry basis, corrected to standard
conditions, g/dscm (g/dscf).

Percent of isokinetic sampling.

Maximum acceptable leakage rate for either a pretest leak check or for a leak check
following a component change; equal to 0.00057 m*/min (0.02 cfm) or 4 percent of the
average sampling rate, whichever is less.

Individual leakage rate observed during the leak check conducted prior to the "i*"
component change (I =1,2,3...n), m*/min (cfim).

Leakage rate observed during the post-test leak check, m*min (cfm).

Mass of residue of acetone after evaporation, mg.

Total amount of particulate matter collected, mg. :

Molecular weight of water, 18.0 g/g-mole (1.0 1b/ib-mole).

Barometric pressure at the sampling site, mm Hg (in Hg).

Absolute stack gas pressure, mm Hg (in. Hg).

Standard absolute pressure, 760 mm Hg (29.92 in. Hg).

Ideal gas constant, 0.06236 [(mm Hg)(m*)V[(°K)

(g-mole)] {21.85 [(in. HeXf))/[(°R)(Ib-mole)]}.

Absolute average dry gas meter (DGM) temperature (see Figure 5-2 of Method 5, 40
CFR part 60, appendix A), °K (°R).

Absolute average stack gas temperature (see Figure 5-2 of Method 5, 40 CFR part 60,
appendix A), °K(°R).

Standard absolute temperature, 293°K (528°R).

Volume of acetone blank, ml.

Volume of acetone used in wash, ml.

Volume of methylene chloride blank, m}.

Volume of methylene chloride used in wash, ml.

Total volume liquid collected in impingers and silica gel (see Figure 5-3 of Method 5,
40 CFR part 60, appendix A), ml.

Volume of gas sample as measured by dry gas meter, dem (dcf).

Volume of gas sample measured by the dry gas meter, corrected to standard conditions,
dscm (dscf).

Volume of water vapor in the gas sample, corrected to standard conditions, scm (scf).
Stack gas velocity, calculated by Equation 2-9 in Method 2, 40 CFR part 60, appendix
A, using data obtained from Method 5, 40 CFR part 60, appendix A, m/sec (f/sec).
Weight of residue in acetone wash, mg.

Dry gas meter calibration factor.

Average pressure differential across the orifice meter (see Figure 5-2 of Method §, 40
CFR part 60, appendix A), mm H,0 (in H,0).

Density of acetone, 785.1 mg/ml (or sce iabel on bottle).

Density of water, 0.9982 g/mi (0.002201 Ib/ml).

Density of methylene chloride, 1316.8 mg/m| (or see label on bottle).

Total sampling time, min,

Sampling time interval, from the beginning of a run until the first component change,



min.

8, = . Sampling time interval, between two successive component changes, beginning with the
interval between the first and second changes, min.

e, =  Sampling time interval, from the final (n™) component change until the end of the
sampling run, min.

13.6 = Specific gravity of mercury.

60 = Sec/min,

100 = Conversion to percent,

123 Average dry gas meter temperature and average orifice pressure drop. See data sheet
(Figure 5-2 of Method 5, 40 CFR part 60, appendix A). -

12.4 Dry gas volume. Correct the sample volume measured by the dry gas meter to standard
conditions (20°C, 760 mm Hg or 68°F, 29.92 in Hg) by using Equation 315-1.

TSM [ Pbar+ 1A3’-’6)
V=vyY . Eq. 3151
TmPctd
Pblr+( 1?:’6]
=V = K,\V,Y -
Tm

where
K, 0.3858 °K/mm Hg for metric units,
17.64 °R/in Hg for English units.

NOTE: Equation 315-1 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 component
changes) exceeds L,. IfL, or L, exceeds L,, Equation 315-1 must be modified as follows:

(a) Case 1. No component changes made during sampling run. In this case, replace V,, in Equation
315-1 with the expression:

[Va- (L,-L) 6)

(b) Case II. One or more component changes made during the sampling run. In this case, replace
V, in Equation
315-1 by the expression:

Vo - (L - L) O, -3 (L, -L,)0O, - (L, - L) O]
=2

and substitute only for those leakage rates (L, or L;) which exceed L,
12.5 Volume of water vapor condensed.




pw R Tstd

Vuistey = Vi M_P =K, Vi - , Eq. 3152
w ' std
where
K, = 0.001333 m*ml for metric units;

= 0.04706 f*/m! for English units.
12.6 Moisture content.

vV
- (std)
Bus = o,y Eq. 3153
m{sid) wistd)

NOTE: In saturated or water droplet-laden gas streams, two caleulations of the moisture content
of the stack gas shall be made, one from the impinger analysis (Equation 3 15-3), and a second from the
assumption of saturated conditions. The lower of the two values of B,,, shall be considered correct. The
procedure for determining the moisture content based upon assumption of saturated conditions is given
in section 4.0 of Method 4, 40 CFR part 60, appendix A. For the purposes of this method, the average
stack gas temperature from Figure 5.2 of Method 5, 40 CFR part 60, appendix A may be used to make
this determination, provided that the accuracy of the in-stack temperature sensor is =1°C (2°F).

12.7 Acetone blank concentration.

c, = —— Eq. 315-4

12.8 Acetone wash blank.
W,=C, Vi s Eq.315-5

12.9 Total particulate weight. Determine the total PM catch from the sum of the weights
obtained from Containers | and 2 less the acetone blank associated with these two containers (see Figure
315-1).

NOTE: Refer to section 8.5.8 of this method to assist in calculation of results involving two or
more filter assemblies or two or more sampling trains.

12.10 Particulate concentration.

¢, = K; m/Voun Eq.315-6

where
K = 0.001 g/mg for metric units;

= 0.0154 gr/mg for English units.

12.11 Conversion factors.
Erom To Multiply by
f2 m® 0.02832
gr mg 64.80004
gr/ft® mg/m3 2288.4
mg g 0.001
gr b 1.429 x 10

12.12 Isokinetic variation.



12.12.1 Calculation from raw data.

‘ V.Y
K4 V,c +( m } (pb" +.A_.fi)J
T, 13.6 Eq. 315-7
€00 v, P, A, '

100 T,

where
0.003454 [(mm Hg)m*))/[(mI}°K)] for metric units;
0.002669 [(in Hg)(f*))/[(mI)(°R)] for English units.
12.12.2 Calculation from intermediate values.

Te Vintstay Psw 100

| = - Eq.315-8
TV, © A, P, 60 (1-B,,) .

- K TS vm(std)

°P,v, A, © (1-B

WS)

where

K = 4.320 for metric units;

= 0.09450 for English units.

12.12.3 Acceptable results. If 90 percent < I s 110 percent, the results are acceptable. If the
PM or MCEM results are low in comparison to the standard, and "I" is over 110 percent or less than 90
percent, the Administrator may opt to accept the results. Reference 4 in the Bibliography may be used to
make acceptability judgments. If "I" is judged to be unacceptable, reject the results, and repeat the test.

12.13 Stack gas velocity and volumetric flow rate. Calculate the average stack gas velocity and
volumetric flow rate, if needed, using data obtained in this method and the equations in sections 5.2 and
5.3 of Method 2, 40 CFR part 60, appendix A.

12.14 MCEM results. Determine the MCEM concentration from the results from Containers 1,
2, 2M, 3W, and 38 less the acetone, methylene chloride, and filter blanks value as determined in the
following equation:

M pcom = Immm W, -w, - f,

13.0 Method Performance. [Reserved]
14.0 Pollution Prevention. [Reserved)




15.0 Waste Management. [Reserved]

16.0 Altemative Procedures.

16.1 Dry gas meter as a calibration standard. A DGM may be used as a calibration standard for
volume measurements in place of the wet test meter specified in section 16.1 of this method, provided
that it is calibrated initially and recalibrated periodically as follows:

16.1.1 Standard dry gas meter calibration.

16.1.1.1. The DGM to be calibrated and used as a secondary reference meter should be of high
quality and have an appropriately sized capacity, ¢.g., 3 liters/rev (0.1 f%/rev). A spirometer (400 liters
or more capacity), or equivalent, may be used for this calibration, although a wet test meter is usually
more practical. The wet test meter should have a capacity of 30 liters/rev (1 fi%/rev) and be capable of
measuring volume to within 1.0 percent; wet test meters should be checked against a spirometer or a
liquid displacement meter to ensure the accuracy of the wet test meter. Spirometers or wet test meters of
other sizes may be used, provided that the specified accuracies of the procedure are maintained.

16.1.1.2 Set up the components as shown in Figure 5.7 of Method 5, 40 CFR part 60, appendix
A. A spirometer, or equivalent, may be used in place of the wet test meter in the system. Run the pump
for at least 5 minutes at a flow rate of about 10 liters/min (0.35 cfim) to condition the interior surface of
the wet test meter. The pressure drop indicated by the manometer at the inlet side of the DGM should be
minimized (no greater than 100 mm H,0 [4 in. H,0] at a flow rate of 30 liters/min [1 cfm]). This can be

- accomplished by using large- diameter tubing connections and straight pipe fittings.

16.1.1.3 Collect the data as shown in the example data sheet (see Figure 5-8 of Method 5, 40
CFR part 60, appendix A). Make triplicate runs at each of the flow rates and at no less than five different
flow rates. The range of flow rates should be between 10 and 34 liters/min (0.35 and 1.2 ¢fm) or over
the expected operating range.

16.1.1.4 Calculate flow rate, Q, for each run using the wet test meter volume, V., and the run
time, q. Calculate the DGM coefficient, Y, for each run. These calculations are as follows:

P._V
‘-Q = K bar w : y
1 (tw * tstd) @

Y - Vw (Tds + Tstd) Pblr
ds =

‘ le (Tw * Tsld)(Pblr + AP ) w

13.6

h

0.3858 for international system of units (SI);
17.64 for English units;
Barometric pressure, mm Hg (in Hg);
Wet test meter volume, liter (f©');
Average wet test meter temperature, °C (°F);
273°C for SI units; 460°F for English units;
Run time, min;
Average dry gas meter temperature, °C (°F);
Dry gas meter volume, liter (ft’);
Dry gas meter inlet differential pressure, mm H,0 (in H;0).
16.1.1.5 Compare the three Y, values at each of the flow rates and determine the maximum and
minimum values. The difference between the maximum and minimum values at each flow rate should
be no greater than 0.030. Extra sets of tripticate runs may be made in order to complete this requirement.
In addition, the meter coefficients should be between 0.95 and 1.05. 1f these specifications cannot be

where
K,
Piu
V.

t,

ta

o

ta

gnonnhnnn
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met in three sets of successive triplicate runs, the meter is not suitable as a calibration standard and
should not be used as such. Ifthese specifications are met, average the three Y,, values at each flow rate
resulting in five average meter coefficients, Y. '

16.1.1.6 Prepare a curve of meter coefficient, Y, versus flow rate, Q, for the DGM. This curve
shall be used as a reference when the meter is used to calibrate other DGMs and to determine whether
recalibration is required.

16.1.2 Standard dry gas meter recalibration.

16.1.2.1 Recalibrate the standard DGM against a wet test meter or spirometer annually or after
every 200 hours of operation, whichever comes first. This requirement is valid provided the standard
DGM is kept in a laboratory and, if transported, cared for as any other laboratory instrument. Abuse to
the standard meter may cause a change in the calibration and will require more frequent recalibrations.

16.1.2.2 As an alternative to full recalibration, a two-point calibration check may be made.
Follow the same procedure and equipment arrangement as for a full recalibration, but run the meter at
only two flow rates (suggested rates are 14 and 28 liters/min [0.5 and 1.0 cfm]). Calculate the meter
coefficients for these two points, and compare the values with the meter calibration curve, If the two
coefficients are within 1.5 percent of the calibration curve values at the same flow rates, the meter need
not be recalibrated until the next date for a recalibration check.

16.2 Critical orifices as calibration standards. Critical orifices may be used as calibration
standards in place of the wet test meter specified in section 10.3 of this method, provided that they are
selected, calibrated, and used as follows:

16.2.1 Selection of critical orifices.

16.2.1.1 The procedure that follows describes the ise of hypodermic needles or stainless steel
needle tubing that has been found suitable for use as critical orifices. Other materials and critical orifice
designs may be used provided the orifices act as true critical orifices; i.e,, a critical vacuum can be
obtained, as described in section 7.2.2.2.3 of Method 5, 40 CFR part 60, appendix A. Select five critical
orifices that are appropriately sized to cover the range of flow rates between 10 and 34 liters/min or the
expected operating range. Two of the critical orifices should bracket the expected operating range. A
minimum of three critical orifices will be needed to calibrate a Method § DGM; the other two critical
orifices can serve as spares and provide better selection for bracketing the range of operating flow rates.
The needle sizes and tubing lengths shown in Table 315-1 give the approximate flow rates indicated in
the table.

16.2.1.2 These needles can be adapted to a Method 5 type sampling train as follows: Inserta
serum bottle stopper, 13 x 20 mm sleeve type, into 2 0.5 in Swagelok quick connect. Insert the needle
into the stopper as shown in Figure 5-9 of Method 5, 40 CFR part 60, appendix A.

16.2.2 Critical orifice calibration. The procedure described in this section uses the Method 5
meter box configuration with a DGM as described in section 6.1.1.9 of this method to calibrate the
critical orifices. Other schemes may be used, subject to the approval of the Administrator.

16.2.2.1 Calibration of meter box. The critica! orifices must be calibrated in the same
configuration as they will be used; i.e., there should be no connections to the inlet of the orifice.

16.2.2.1.1 Before calibrating the meter box, leak-check the system as follows: Fully open the
coarse adjust valve and completely close the bypass valve. Plug the inlet. Then turn on the pump and
determine whether there is any leakage. The leakage rate shall be zero; i.e., no detectable movement of
the DGM dial shall be seen for 1 minute.

16.2.2.1.2 Check also for leakages in that portion of the sampling train between the pump and
the orifice meter. See section 5.6 of Method 5, 40 CFR part 60, appendix A for the procedure; make any
corrections, if necessary. If leakage is detected, check for cracked gaskets, loose fittings, worn O-rings,
etc. and make the necessary repairs,

16.2.2.1.3 After determining that the meter box is leakless, calibrate the meter box according to
the procedure given in section 5.3 of Method 5, 40 CFR part 60, appendix A. Make sure that the wet test
meter meets the requirements stated in section 7.1.1.] of Method 5, 40 CFR part 60, appendix A. Check
the water level in the wet test meter. Record the DGM calibration factor, Y.




16.2.2.2 Calibration of critical orifices. Setup the apparatus as shown in Figure 5-10 of Method
5, 40 CFR part 60, appendix A.

16.2.2.2.1 Allow a warm-up time of 15 minutes. This step is important to equilibrate the
temperature conditions through the DGM.

16.2.2.2.2 Leak-check the system as in section 7.2.2.1.1 of Method 5, 40 CFR part 60, appendix
A. The leakage rate shall be zero.

16.2.2.2.3 Before calibrating the critical orifice, determine its suitability and the appropriate
operating vacuum as follows: tum on the pump, fully open the coarse adjust valve, and adjust the bypass
valve to give a vacuum reading corresponding to about half of atmospheric pressure. Observe the meter
box orifice manometer reading, DH. Slowly increase the vacuum reading until a stable reading is
obtained on the meter box orifice manometer. Record the critical vacuum for each orifice. Orifices that
do not reach a critical value shall not be used.

16.2.2.2.4 Obtain the barometric pressure using a barometer as described in section 6.1.2 of this
method. Record the barometric pressure, P, in mm Hg (in. Hg).

16.2.2.2.5 Conduct duplicate runs at a vacuum of 25 to 50 mm Hg (1 to 2 in. Hg) above the
critical vacuum, The runs shall be at least minutes each. The DGM volume readings shall be in
increments of complete revolutions of the DGM. As a guideline, the times should not differ by more
than 3.0 seconds (this includes allowance for changes in the DGM temperatures) to achieve £0.5 percent
in K'. Record the information listed in Figure 5-11 of Method 5, 40 CFR part 60, appendix A.

16.22.2.6 Calculate K' using Equation 315-11.

1

AH ., .2
Ky Vg ¥ (Ppyr * _“136) Tams Eq. 315-11
T, ©

KI

i}

P

bar

where
K' = Critical orifice coefficient, [m*)(°K)*V
[(mm Hg)(min)] {[(R*)CR)*)V/[(in. Hg}min)]};

T., = Absoluteambienttemperature, °K (°R).

16.2.22.7 Average the K' values. The individual K' values should not differ by more than +0.5
percent from the average.

16.2.3 Using the critical orifices as calibration standards.

16.2.3.1 Record the barometric pressure.

16.2.32 Calibrate the metering system according to the procedure outlined in sections 7.22.2.1
10 7.2.2.2.5 of Method 5, 40 CFR part 60, appendix A. Record the information listed in Figure 5-12 of
Method 5, 40 CFR part 60, appendix A.

16.2.3.3 Calculate the standard volumes of air passed through the DGM and the critical orifices,
and calculate the DGM calibration factor, Y, using the equations below:

Voiasty =K, V,, [Po + (AH/13.6))/T,, Eq.315-12
va(stll) =K' (Pour )T, unbm E&Lll.s-'-ll
Y A LAL) Eq.315-14

where

Vewy =  Volumeofgas sample passed through the

critical orifice, corrected to standard conditions, dscm (dscf).
K'=  0.3858 °K/mm Hg for metric units
= 17.64 °R/in Hg for English units.
16.2.3.4 Average the DGM calibration values for each of the flow rates. The calibration factor,
Y, at each of the flow rates should not differ by more than +2 percent from the average. '
16.2.3.5 To determine the need for recalibrating the critical orifices, compare the DGM Y



factors obtained from two adjacent orifices each time a DGM is calibrated; for example, when checking
orifice 13/2.5, use orifices 12/10.2 and 13/5.1. If any critical orifice yields a DGM Y factor differing by
more than 2 percent from the others, recalibrate the critical orifice according to section 7.2.2.2 of Method
5, 40 CFR part 60, appendix A. :
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Needles

Flow rate
(liters/min)

(cm)
142.5
14/5.1 1727
14/7.6 16.14 I

15/3.2 14.16
15/1.6 11.61
- 15/10.2




Particulate analysis

Plant

Date

Run No.

Filter No.

Amount liquid lost during
transport

Acetone blank volume (ml)

Acetone blank concentration (Eq.315-4) (mg/mg)

Acetone wash blank (Eq.315-5) (mg)

Final weight Tare weight (mg) Weight gain (mg)
(mg)
Container
No. 1
Container
No. 2
Total
Less Acetone blank
Weight of particulate matter
Moisture analysis
Final volume Initial volume (mg) Liquid collected (mg)
(mg)
Impingers Note 1 Note 1
Silica gel
Total

FIGURE 315-1. Particulate and MCEM Analyses

Note 1: Convert volume of water to weight by multiplying by the density of water (1 g/ml).




MCEM analysis

Container No. Final Tare of Weight Acetone Metigbride
weight al_uminum gain wash volume wash
(mg) dish (mg) (ml) volume
(ml)
1
2+2M
3w
38
Total
> My 2 Ve P
Less acetone wash blank (mg)
(not to exceed 1 mg/l of W, =¢, P, ), Vaw
acetone used)

Less methylene chloride wash
blank (mg) (not to exceed

1.5 mg/l of methylene
chloride used)

W, = ¢p, E Viw

Less filter blank (mg)
{not to exceed....
(mgffilter)

MCEM weight (mg)

Myceouw = Emmm —w, -w, -,

* ¥ &k x
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SW-846 METHOD 0010







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 (DRE) 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 isokinetic 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,
Semivolatile species are defined as compounds with boiling points >100°C.

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 (NOy) are possible interferents in the
determination of certain water-soluble compounds such as dioxane, phenol, and
urethane; reaction of these compounds with NOx 1in 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 twe 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 bas{s
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 1is
shown in Figure 1. This sampling train configuration is adapted from EPA
Method 5 procedures, and, as such, the majority of the required equipment
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is identical to that used in EPA Method 5 determinations. The new
components required are a condenser coil and a sorbent moduie, 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 APTD-0581 (see Martin, 1971, in Section 13.0, References); commercial
models of this equipment are also available. Specifications for the
sorbent module are provided in the following subsections. Additionally,
the following subsections 1ist 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, 1in Section 13.0,
References). As correct usage {s 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 be considered
for particular applications. A range of nozzle sizes suitable for
jsokinetic sampling should be availabie 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 *
14°C (248 + 25°F) at the exit end during sampling. (The tester may
opt to operate 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-0581 and utilizing the calibration curves of APTD-
0576 (or calibrated according to the procedure outlined in APTD-
0576) are considered acceptable. Either borosilicate or quartz-
glass probe liners may be used for stack temperatures up to about
480°C (900°F). Quartz liners shall be used for temperatures between
480 and 900°C (900 and 1650°F). (The softening temperature for
borosilicate is 820°C (1508°F), and for quartz 1500°C (2732°F).)
Water-cooling of the stainless steel sheath will be necessary at
temperatures approaching and exceeding 500°C.

4.1.3.3 Pitot tube: Type S, 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 gauge: Inclined manometer or
equivalent device as described in Section 2.2 of EPA Method 2. One
manometer shall be used for velocity-head (AP) readings and the
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 the temperature at which the filter holder will be
maintained. The gasket shall be constructed of Teflon or materials
of equal or better characteristics. The holder design shall provide
a positive seal against leakage at any point along the filter
circumference. The holder shall be attached immediately to the
outlet of the cyclone or cyclone bypass.

4.1.3.6 Filter heating system: Any heating system capable of
maintaining a temperature og 120 + 14°C (248 + 25°F) around the
filter holder during sampling. Other temperatures may be
appropriate for particular applications. Alternatively, the tester
may opt to operate the equipment at temperatures other than that
specified. A temperature gauge capable of measuring temperature to
within 3°C (5.4°F) shall be installed so that the temperature around
the filter holder can be reguiated and monitored during sampling.
Heating systems other than the one shown in APTD-0581 may be used.

4.1.3.7 Organic samplinﬂ module: This unit consists of three
sections, including a gas-conditioning section, a sorbent trap, and
a condensate knockout trap. The gas-conditioning system shail be
capable of conditioning the gas leaving the back half of the filter
holder to a temperature not exceeding 20°C (68°F). The sorbent trap
shall be sized to contain approximately 20 g of porous polymeric
resin (Rohm and Haas XAD-2 or equivalent) and shall be jacketed to
maintain the internal gas temperature at 17 + 3°C (62.5 + 5.4°F),
The most commonly used coolant 1is ijce water from the impinger ice-
water bath, constantly circulated through the outer jacket, using
rubber or plastic tubing and a peristaltic pump. The sorbent trap
should be outfitted with a glass well or depression, appropriately
sized to accommodate a small thermocouple in the trap for monitoring
the gas entry temperature. The condensate knockout trap shall be of
sufficifent size to collect the condensate following gas
conditioning. The organic module components shall be oriented to
direct the flow of condensate formed vertically downward from the
conditioning 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 be oversized but should have a shortened center stem
(at a minimum, one-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 borosflicate
glass, Teflon, or other inert materials, Commercial versions of the

0010 - 4
Revision 0

Date September 1986




complete organic module are not currently available, but may be
assembled from commercially available Tlaboratory 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 Impinger 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 (1/2 1in.) from the hottom 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 contain hydrochloric acid (HC1).  The fourth shall
contain a known weight of silica gel or equivalent desiccant.

4.1.3.9 Metering system: The necessary components are a
vacuum gauge, Teak-free pump, thermometers capabie 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
{sokineticity and of determining sample volumes to within 2% may be
used. The metering system must be used in conjunction with a pitot
tube to enable checks of isokinetic sampiing rates. Sampling trains
using metering systems designed for flow rates higher than those
described in APTD-0581 and APTD-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 mm 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 Jescribed 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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Alternatively, the sensor may be attached just prior to use in the
f{eld. Note, however, that 1if the temperature sensor is attached in
the field, the sensor must be placed in an interference-free
arrangement with respect to the Type S pitot tube openings {see EPA
Method 2, Figure 2-79. 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 dup cate copies of data may be
made as they are being recorded, 1is required for documenting and
recording catibrations 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 Sampie 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,
Tefion, or inert material 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
recommended: polyethylene wash bottles should not be used because organic

contaminants may be extracted by exposure to organic solvents used for
sample 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 1ight on sample. Screw-cap Tiners
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 balances: To measure condensed
water to the nearest 1 mL or 1 g. Graduated cylinders shall have
subdivisions not >2 mt. Laboratory triple-beam 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 policeman: 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 ald in sample recovery.

4.3 Filters: Glass- or quartz-fiber filters, without organic binder,
exhibiting at least 99.95% efficiency (<0.05% penetration) on 0.3-um dioctyl
phthalate smoke particles, The filter efficiency test shall be conducted in
accordance with ASTM standard method D2986-71. Test data from the supplier's
quality control program are sufficient for this purpose. In sources
containing SOz or 503, the filter material must be of a type that is
unreactive to SO or 503. Reeve Angel 934 AH or Schleicher and Schwell #3
filters work weli under these conditions.

4.4 Crushed ice: Quantities ranging from 10-50 Ib may be necessary
during a sampiing run, depending on ambient air temperature.

4.5 Stopcock grease: Solvent-insoluble, heat-stable silicone grease.
Use of silicone grease upstream of the module s not permitted, and amounts
used on components Jlocated 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) 1s
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
(TC0) (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 may 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 impinger; the third fmpinger 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 1n 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 chlioride: Distilled-in-glass grade is required for
sample recovery and cleanup (see Note to 5.4.2 be]ow?.

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 solvents from metal to glass bottles; thus hlanks 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 11) 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, field personnel should be
trained in and experienced with the test procedures in order to obtain
reliable results.

6.2 Laboratory preparation:

6.2.1 A1l the components shall be maintained and calibrated
according to the procedure deseribed 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 + 5.6°C (68 10°F) and ambient
pressure for at least 24 hr, and weigh 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-min period to the laboratory atmosphere and
relative humidity above 50X%. Alternatively (unless otherwise specified
by the Administrator), the filters may be oven-dried at 105°C (220°F) for
2-3 hr, desiccated for 2 hr, and weighed.
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6.3 Preliminary field determinations:

6.3.1 Select the sampling site and the minimum number of sampling
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 1s recommended that a leak-check of the pitot
1ines (see EPA Method 2, Section 3.1) be performed. Determine the stack-
gas moisture content using EPA Approximation Method 4 or its alternatives
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 Tength 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 order to maintain
1sokinetic 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 1liner 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 dscm (105.9 dscf) of sample volume is required
for the determination of the Destruction and Removal Efficiency (DRE) of
POHCs from 1ncineration systems. Additional sample volume shall be
collected as necessitated by analytical detection 1imit constraints. To
determine the minimum sample volume required, refer to sample
calculations in Section 10.0.

6.3.5 Determine the total length of sampling time needed to obtain
the identified minfmum 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 wmay 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 obtafned.

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

g]uTinum foil until just prior to assembly or until sampling is about to
egin.
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6.4.2 Fill the sorbent trap section of the organic module with
approximately 20 g of clean adsorbent resin. while filling, ensure that
the trap packs uniformly, to eliminate the possibility of channeling.
when freshly cleaned, many adsorbent resins carry a static charge, which
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 1Is used to collect moisture, place 100
nL 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
use in the sample recovery. Alternatively, the weight of the silica 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
labeied {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 compieted.

6.4.5 When glass liners are used, install the selected nozzle using
a Viton-A O-ring when stack temperatures are <260°C (500°F) and a woven
glass-fiber gasket when temperatures are higher. See APTD-0576 (Rom,
1972) for details. Other connmecting 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-gtass Jjoints 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
moduie, 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 + 3°C. Connect all temperature sensors to an appropriate

potentioﬁeter/display unit. Check all temperature Sensors at ambient
temperature. .

6.4.7 Place crushed ice around the impingers 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 the sorbent module gas entry
temperature. Ensure proper sorbent module gas entry temperature before
proceeding and again before any sampling i{s initfated. It is extremely
important that the XAD-2 resin temperature never exceed 50°C (122°F),
because thermal decomposition will occur. During testing, the XAD-2
temperature 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 1is 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 temperatures to
stabilize. If a Viton A 0-ring or other leak-free connection is
used in assembling the probe nozzle to the probe liner, leak-check
the train at the sampling site by plugging the nozzle and pulling a
381-mm Hg (15-in. Hg) vacuum.
(NOTE: A lower vacuum may be used, provided that it 1s not exceeded

during the test.)

6.5.1.3 If an asbestos string is used, do not 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 1inlet and pulling a 381-mm Hg (15-in.
Hg) vacuum. (Again, a lower vacuum may be used, provided that it is
not exceeded during the test.) Then, connect the probe to the train
and leak-check at about 25-mm Hg (1-in. Hg) vacuum; alternatively,
leak-check the probe with the rest of the sampling train in one step
at 381-mm Hg (15-in. Hg) vacuum. Leakage rates in excess of 4% of
the average sampiing rate or >0.00057 m3/min (0.02 ¢fm), whichever
fs less, are unacceptable,

6.5.1.4 The following leak-check instructions for the sampling
train described in APTD-0576 and APTD-0581 may be helpful. Start
the pump with fine-adjust valve fully open 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 valve; 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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6.6

6.5.1.5 When the leak-check 1is completed, first slowly remove
the plug from the inlet to the probe, filter holder, or cyclone (if
applicable). When the vacuum drops to 127 mm (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 fine-
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 sampiing 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 1is 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 to be no greater than 0.00057 m3/min (0.02 cfm) or 4%
of the average sampiing 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 reinitiated, a Tleak-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 1is mandatory at the conclusion of each
sampling run. The leak-check shall be done with the same procedures
as those with the pre-test 1leak-check, except that 1t shall be
conducted at a vacuum greater than or equal to the maximum value
reached during the sampling_run. If the leakage rate 1s found to be
no greater than 0.00057 m3/min (0.02 cfm) or 4% 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 higher leakage rate is obtained, the tester
shall efther record the leakage rate, correct the sample volume (as
shown in the calculation section of this method), and consider the
data obtained of questionable reliability, or void the sampling run.

Sampling-train operation:

6.6.1 During the sampling run, maintain an {sockinetic sampling rate

to within 10X of true isokinetic, unless otherwise specified by the
Administrator. Maintain a temperature around the filter of 120 + 14°C

(248 + 25°F) and a gas temperature entering the sorbent trap at a maximum
of 20°C (68°F).
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6.6.2 For each run, record the data required on a data sheet such
as the one shown in Figure 5. Be sure to record the initial dry-gas
meter reading. Record the dry-gas meter readings at the beginning and
end of each sampling time increment, when changes in flow rates are made
before and after each leak-check, and when sampling is halted. Take
other readings required by Figure 5 at least once at each sample point
during each time increment and additional readings when significant
changes (20% variation in velocity-head readings) necessitate additional
adjustments in flow rate. Level and zere the manometer. Because the
manometer level and Zzero 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 to
eliminate the chance of sampiing 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 and
probe are properly positioned. Position the nozzle at the first traverse
point, with the tip pointing directly into the gas stream. Immediately
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. APTD-
0576 details the procedure for using the nomographs. If the stack-gas
molecuiar 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 1is 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 Method 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 1is recommended,
rather than attempting to change the filter and resin themselves. After
a new filter/sorbent trap assembly 1is installed, conduct a leak-check.
The total particulate weight chall include the summation of all filter
assembly catches.

6.6.9 A single train shall be used for the entire sample rum,
except in cases where simultanecus 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 wore trains are used, separate
analysis of the front-half (if applicable) organic-module and impinger
(1f 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 may 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 1ines as described in EPA Method 2.

The lines must pass this leak-check 1in 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.

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 the 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 hoider, 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 iniet.
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Remove the umbilical cord from the 1last {impinger and cap the impinger,
If a flexible 1ine 1is used between the organic module and the filter
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
module. Separate the sorbent trap section of the organic module from the
condensate knockout trap and the gas-conditioning section. Cap all
organic module openings. Disconnect the organic-module knockout trap
from the impinger train inlet and cap both of these openings. Ground-
glass stoppers, Teflon caps, or caps of other inert materials may be used
to seal all openings.

7.1.4 Transfer the probe, the filter, the organic-module
components, and the impinger/condenser assembly to the cleanup area.
This area should be clean and protected from the weather 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
each solution directly from the wash bottle being used and place each in
a separate, prelabeled glass sample container.

7.1.6 Inspect the train prior to and during disassembly and note
any abnormal conditions.

7.2 Sample containers:

7.2.1 Container no. 1: Carefully remove the filter from the filter
holder and place it in its 1{dentified Petri dish container. Use a pair
or pairs of tweezers to handle the filter. If it is necessary to fold
the filter, ensure that the particulate cake is inside the fold.
Carefully transfer to the Petri{ dish any particulate matter 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-in.-wide Teflon tape around the circumference of the 1id.

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

7.2.2.1 Carefully remove the probe nozzle and clean the inside
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 remafn.
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7.2.2.2 Have two people rinse the probe liner with the solvent

mix by tilting and rotating the probe while squirting solvent into

- {ts upper end so that all inside surfaces will be wetted with

solvent. Let the solvent drain from the lower end into the sample

container. A glass funnel may be used to aid in transferring 1iquid
washes to the container.

7.2.2.3 Follow the solvent rinse with a probe brush. Hold the
probe in an inclined position and squirt solvent into the upper end
while pushing the probe brush through the probe with a twisting
action; place a sample container underneath the Tlower end of the
probe and catch any solvent and particulate matter that is brushed
from the probe. Run the brush through the probe three times or more
until no visible particulate matter s carried out with the soivent
or until none remains in the probe liner on visual inspection. With
stainless steel or other metal probes, run the brush through in the
above-prescribed manner at least six times (metal probes have small
crevices in which particulate matter can be entrapped). Rinse the
brush with solvent and quantitatively collect these washings in the
sample container. After the brushing, make 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. Between sampling runs,
keep brushés_c]ean and protected from contamination.

7.2.2.5 Clean the inside of the front half of the filter
holder and cyclone/cycione flask, if used, by rubbing the surfaces
with a nylon bristle brush and vinsing with methanol/methylene
. chloride (1:1 v/v) mixture. Rinse each surface three times or more
{f 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 1id
on the sample container so that solvent will not leak out when it is
shipped to the laboratory. Mark the height of the fluid Jevel to
determine whether leakage occurs during transport. Label the
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 the
sorbent trap itself is used as the transport container, both ends should
be sealed with tightly fitting caps or plugs. Ground-glass stoppers or
Teflon caps may be used. The sorbent trap should then be labeled,
covered with aluminum foil, and packaged on jce 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 mL
by using a graduated cylinder or by weighing to within +0.5 g using a
triple-beam balance. Record the volume or weight.of 1iquid present and
note any discoloration or film in the liquid catch. Transfer this 1iquid
1o 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: A1l sampling train components located
between the high-efficiency glass- or quartz-fiber filter and the first
wet impinger or the final condenser system (including the heated Teflon
Tine connecting the 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 contafner. ‘

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 the silica gel from the fourth impinger to its
original container and seal. A