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J3nuar.y 21. 1994 

Midwest Research Institute 
401 Harrison Oaks Blvd. 
Cary, N.C. 27513-2412 

ATTENTION: Mr. Rick Marinshaw 

RE: REIMBURSABLE COST OF AP-42 TESTS AT BELDEN BRICK 

Dear M r .  Marinshaw: 

Please excuse the delay in preparing the enclosed breakdown of 
the costs incurred by the Belden Brick Company for the emission 
testing done at our plant # 6. 1 knew that i f  i t  did not get 
done by thanksgiving, it would be early in January before I could 
complete the cost analysis. 

Please note on page 7 that the total expenditure amounted to 
$22,753.83 of which purchased materials amounted to $7695.72 and 
labor was 815058.11. All invoices attached have been paid by The 
Belden Brick Company and are only enclosed as reference. All 
moneys expended by us were to be reimbursed by agreement, s o  
please accept the attached as an invoice to Midwest Research 
Institute. 

Should you have any questions or comments concerning this, please 
do not hesitate to contact me at 216-852-2424. 

Sincerely Yours. 

K COMPANY 

Factorin: Sugarcreek. Ohio 1 Srritburg, Ohio 



;I . 
f.4 THE BELDEN BRICK COMPANY Page Num..l 

PLANT 6 EPA EMISSION TESTS 
TOTAL REIMBURSABLE COST 
LABOR COST BREAKDOWN _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - - - - _ - - - -  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - -  

Labor $/hr.. . .519.35 
Total Labor Total 

Day Date Job Men H o u r s  H o u r s  cost cost 
- - - -  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _  _ _ -  _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ - - - - -  - - - - - - - - -  - - - -  - - _ _ _ _ _ _  _ _ _ _ _ _ - _ _ _ _ - - - _ _ _ - _  - _ _  _ _ _ _ _  __ - - -_  _ _ _ _ _ _ - - -  - - - - - - - - -  

with Ron Myers 

Thur 10/7/93 Grinding plant 
test ports 

Mon 10/11/Y3 Grinding plant 
test ports 

Thur 10/21/93 Grinding plant 
test ports 

Sat 10/23/93 Grinding plant 
test ports 

Wed 9/22/93 Locate test ports RD 

.... 
Mon 1#/25/93 Construct k i l n  

and dryer 
working platform 

Tues 10/26/93 Construct kiln 
and dryer 
working platform 

Wed 10/27/93 Construct kiln 
and dryer 
working platform 

Thur 10/28/93 Construct kiln 
and dryer 
working platform 

Fri 10/29/93 Construct kiln 
and dryer 
working platform 

Sat 10/30/93 Construct kiln 
and dryer 
working platform 

subtotal hours.................... 

RV 
RJ 

RD 
R J  

RD 
JP 

RD 
J P  

RD 
JP 
GS 
TI 

RD 
JP 
GS 
TI 

RD 
JP 
GS 
TI 

RD 
JP 
GS 
TI 

RD 
J P  
GS 
TI 
DS 

RD 
J P  
GS 
TI 
TB 

9 
Y 
9 
Y 

Y 
9 
9 
9 

Y 
9 
9 
9 

9 
9 
9 
9 

Y 
9 
9 
9 
7 

4 
4 
4 
4 
2 

_ _ - - -  _ _ _ _ _  
205 53967.75 



THE BELDEN BRICK COMPANY Page Num. . 2  
PLANT 6 EPA EMISSION TESTS 
LABUR COST BREAKDOWN - contd _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - - - - - - - - - - -  _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ - - - - - -  

Mon 11/1/93 Construct kiln 
and dryer 
working platform 

Tues 11/2/93 Construct kiln 
and dryer 
working platform 

Wed 11/3/93 Construct kiln 
and dryer 
working platform 

Thur 11/4/93 Construct kiln 
and dryer 
working platform 

Fri 11/5/93 Construct kiln 
and dryer 
working platform 

Sat 11/6/93 Construct kiln 
and dryer 
working platform 

Subtotal hours................ .... 

RD 
JP 
TB 
KL 
GS 

RD 
JP 
TB 
KL 
GS 
TI 

RD 
JP 
GS 
T I  
KL 
DA 

RD 
JP 
GS 
TI 
FM 
DA 

TB 
JP 
GS 
TI 
DA 

RD 
JP 
GS 
DA 
TB 

9 
9 
5 
3 
Y 

9 
9 
5 
3 
9 
9 

0 
9 
9 
9 
3 
9 

9 
9 
9 
9 
1 
.9 

6 
9 
9 
9 
2 

4 
4 
4 
4 
4 _- - - -  

227 54393.56 



Mon 11/8/93 Test Setup JP 9 
and prel iminary GS 12 
testing RD 9 

TI 12 

Tues 11/9/93 Testing kiln JP 12 
and grinding plant GS 9 
Thru-put test of RD 9 
grinding plant TI 12 

TG 9 

Wed ll/l0/93 Testing kiln JP 9 
and dryer GS 12 

RD 9 
TI 12 

T h u r  11/12/93 Testing ki!n, dryer .IP 1.2 
and grinding plant GS 9 
Thru-put test of 
grinding plant 

Fri 11/13/93 Teardown of 
equipment 

Sat 11/14/93 Teardown kiln 
and dryer 
working platform 

Subtotal hours................. , . .  

RD 5 
TI 12 
TG 9 
TB 1 
LJA 3 
JR 9 

GS 5 
TI 6 

TB 4 
JP 4 
GS 4 
DA 4 
TI 4 _ _ _ _ _  _ _ _ _ _  

226 84374.21 



u .  

‘0 

Tues 11/17/93 

Wed 11/18/93 

THE BELDEN BRICK COMPANY Page Num. .4 
PLANT 6 EPA EMISSION TESTS 
LABOR COST BREAKDOWN - contd 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Teardown kiln TB 1 
and dryer DA 3 
working platform KL 3 

JP 9 
GS 9 
TI 9 
RD 3 

Teardown kiln KL 3 
and dryer JP 9 
working platform GS 9 

TI 9 
RD 3 

Teardown ki I n  KL 3 
and dryer JP 2 
!<or t i ~ g  p ! slt f or n GS 5 

TI 6 _ _ _ _ _  _ _ _ _ _  
Subtotal hours .................... 66 51664.52 

Moil 11/20/93 Teardown ki In JP 1 
and dryer TI 4 
working platform _ _ _ - -  _ _ _ _ _  

Subtotal hours .................... 5 $96.77 _ _ _ _ _ _ _ _ _ _  _ - _ _ - - - - - -  

Total Labor Cost ............................................ 515058.11 

Ave hourly rate.... . $10.36 
FICA 6.200% 50.64 
Medicare 1.450% 50.15 
Unempl -US 0.800% 50.08 
Unempl -OH 1.725% 50.16 
Wkmn Comp 3.000% 50.31 

Blue Cross 52.10 - - - - - - - - - _ - _ _ _ _ _ _ - 
513.62 

S u p v ,  Equip Use . . . . . . . . . . . . . .  29% $2.76 
..................... 52.76 Vehicles 20% 

Labor Cost Per Hour ........................... $19.35 
_ - _ _ - - - - - - - - - - - _ _ _ 
_ _ _ - - _ _ _ - - - - - _ - - - _ 



u .  

‘6 THE BELDEN BRICI< COMPANY Page Num.. 5 
PLANT 6 EPA EMISSION TESTS 
MATERIAL COST BREAKDOWN 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10/21/93 Decker Steel 

10/25/93 Sugarcreek Lumber 

10/26/93 Sugarcreek Lumber 

10/26/93 Sugarcreek Lumber 

10/26/93 Sugarcreek Lumber 

10/30/93 Sugarcreek Lumber 

11/1/93 Sugarcreek Lumber 

11/5/93 Sugarcreek Lumber 

11/6/93 Sugarcreek Lumber 

11/6/93 Hitemp 

11/15/93 Hitemp - credit 

11/5/93 Fenton Bros 

11/5/93 Fenton Bros 

10/27/93 Dover Tank 

11/10/93 Dover Tank 

11/15/93 Chas Rewinding 

11/15/93 Ohio Whey 

Mating rings 
grinding plant 

Lumber for stack 
platforms 

Lumber for stack 
platforms 

Lumber for stack 
platforms 

Lumber for stack 
platforms 

Lumber for stack 
p !  ztfcrms 

Lumber for stack 
platforms 

Lumber for stack 
platforms 

Lumber for stack 
platforms 

Drill holes in 
brick stack 

Drill holes in 
brick stack 

Electrical 
supplies 

Electrical 
supplies 

Steel for stack 
platforms 

Steel for stack 
platforms 

Transformer 
renta I 

Truck 
we i ghings 

To ta I 
Cost cost 

_ _ _ - _ _ - _ _  _ _ - - - - - _ -  _ _ _ - - _ _ _ _  - - - - - - - - -  

519.77 

$349.98 

$344.66 

$78.60  

$16.58 

$596.47 

$101.41 

$124.90 

$1.73 

$4093.40 

($211.00) 

$5.44 

55.44 

$61.50 

$163.92 

$136.52 

$55.00 



” .  
* THE BELDEN BRICK COMPANY Page Num.. 6 

PLANT 6 EPA EMISSION TESTS 
MATERIAL COST BREAKDOWN - contd 
_ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ - _ = = = = I = = = = = = =  _ _ _ _ - _ _ - _ - - - - - - - - - -  

Total 
Day Date Invoice F r o m  Invoice For cost cost 

= = = =  = = = = = = = =  = = = = = _ = = = = = = = = = = = = =  = = = = = = = = = = = = = = = =  = = = = = = = = =  E = = = = = = = =  

Crane & lift 5562.00 
rental 

Crane & lift $267.00 
rental 

10/27/93 A m  High Reach 

10/2&/93 Am High Reach 

10/30/93 Am High Reach Crane & l i f t  5225.00 
rental 

11/8/93 A m  High Reach Crane & lift 5475.00 
renta I 

Crane & l i f t  5200.00 
rental 

11/12/93 Am High Reach 
- - - - - - - - - - - - - - - - - - 



U .  

THE BELDEN BRICK COMPANY Page Num. .7 
PLANT 6 EPA EMISSION TESTS 
TOTAL REIMBURSABLE COST _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - _ _ - - -  _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ - - - - -  

Total Labor Cost .................... 015058.11 

Total Material Cost . . . . . . . . . . . . . . . . .  $7695.72 

- _ _ _ - _ - _ - - - _ _ _ - _ _ _ 
Total Invoice ................................. $22753.&3 _ - - _ - - - - - _ _ _ - - - - - _ 

P!S..SP M.ko C h e c k  P=ye.b!e Tot 

The Belden Brick company 
P.O. B o x  20910 
Cantun. Ohio 44701-0910 



DATE 1 0 /21 /93  
21 61281-7900 
1 - 8 0 0 1 3 2 1 - 6 1 0 0  INVOICE NO. 7 5 5 9  1 

ORIGINAL INVOICE 
I' . 

/c PHONE: 

F A X  21 6 /281-1441 4 5 0 0  TRAIN AVE t' 
CUST NO CLEVELAND OH 4 4 1 0 2  OUR ORDER NO. 74582  

3 0 0 4 3 2  * * PAGE 1 * * 
PLEASE REMIT TO: P.O. BOX 431011-N, CLEVELAND, OHIO 44193-1215 

S BELDEN BRICK CO s MIDWEST RESEARCH INSTITUTE 
OT 

L O  PO BOX 2 0 3 1 0  
D 

7 0 0  U TUSCARAWAS ST H T  4 2 5  VOLKER BLVD. 
10 KANSAS C I T Y  NO 

64110-2299 CANTON on 4 4 7 0 1  -091  o 
-\ 

SHIPPING DATE IVOURPURCHASeORDERNO IIA I REOUISITION NOJJOE # -  Y F O R  

6" KB PUNCHED FLANGES 

I PRKES O K 4  

6 . O O O O  

oc 

6 

_ ,  TERMS . ..' . CASH DISCOUNT . '  ' '  , , 
INVOICE8 DATED 

1ST. l5TH PAYABLE ON 25TH. 
161H. EOM PAYABLE ON lOTH 

NET 39 OAYS 
0 . 0 0  

BTOTAL ' ( 1  TAX RATE 

I 
1 5 . 6 0  I 7.C 

2 . 6 0 0 0 E  

2 5  j@ 

16 - c  

/uo--, 
' SALESTAX 

0 . o c  

1 5 . 6 0  

-/ 7% 43 
'- u-/ (6-3 

FREIGHT 

4 . 1 7  

1 5 . 6 0  

'AY Y r N T  

w 

1 9 . 7 7  
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i.i Sugarcreek Lumber, Inc. 1 P.O. BOX 280 
'$1 216 E. MAIN STREET 

F , 
i 

Complete Building Supplies 
Phone (216) 852-4611 

Oh'io, W. Va., 800-8524611 
SUGARCREEK, OHIO 44681 FAX (21 6) 852-4920 

%IF , ~ : ~ ~ ~ , ~ ~ ~ ~ ~  WCUIWT w . m a  
$1 

CENTRRL MI 
WE: 18/25/93 87:E 

2315-10 W 82 OR BETTER 
2x84  SPF 42 OR BETTER 
4x6-28 12 .4@ CCR 
LB 165 SIN!,ERS 

P 

EACH PRICE MESSAGE ==ElG& 
6.72 5zDISlXUl 
5.38 52DISCOIPI 

31.20 5%Dl%OJh 
.59 .39 

Ul 1- 

KEN TROYER 
n 10m Ht 11 

PRESERVE E. PS.25:21R 

- 
XTENSIOh - 

183.E 
12. TI 
15.33 

118.56 
19.58 

1% 

AMs 

1 

i3 
1 
3lrim- 

4 

TRANSACTION SUMMARY 
3b7.38 

! 

Date Required 

1 

Dale Shipped j 

Prepared By ~ 

Driver 

~;~*yd-..-&l 
->Id/ 

FINANCE CHARQE of 246 per month (2446 per y W  added Io all PAST DUE ACCOUNTS , 
L.--'--_U_ - - RECEIVED BY 

L.-- 

CUSTOMER COPY I 



. ,. , .  
. .  I., 

I $ 1  Sugarcreek Lumber, Inc. Complete Building Supplies 4/ P.O. BOX 280 Phone (216) 852-4611 
.> 216 E. MAIN STREET Ohio, W. Va., 800-852461 1 4 SUGARCREEK, OHIO 44681 FAX (216) 8524920 



. .  

i. , 

1; . .  

1. 

I Sugarcreek.. Lumber, Inc. Complete Building Supplies 1% 
I P.O. BOX280 Phone (216) 852-461 1 I:? 

4 i SUGARCREEK, OHIO 44681 

I$. 
bMENl hQ.039337 2: 
ME: 38/26/93 08:BI 1;g . ' 

n 1eTH NET I1 I$, 

~ 216 E. MAIN STREET Ohio, W. Va., 800-852-461 1 
FAX, (21 6) 852-4920 13. 13 , . 

51, 

SHIP TO: k 
CENTR!X 

JR WIUER v 
&S b3ZO/ I..% 

$MW OH 44701 

- 
NE - 

I 
2 
3 

1210 

lm 
1218 

c 
I 

ITEM NO. 

n -  

I 

DESCRIPTION 

2112-10 W 82 OR BETTER 
2Y12-18 SPF @ OR WllER 
ZX12-E ,42 OR 9 m E R  

.~ .., .. , . . . ,. 
.. .. 

PI 

1 LET INTERGRIN AND Ix 

- 
iXTENSlC 

24.6 
44.3 
9. a 

- 

/h 

..-. 
I . ' .  7 
3 . .  ... 

- 
mss 

Date Required . [ 
p; $ . .: 

Date Shipped f. - ' 1 
I ;: 
I; 
i 

If 

k 

Prepared By p ? 

z 

i: I!. I .I 
CUSTOMER COPY ,%- 1: 

.% per year) added to all PAST DUE ACCOUNTS ; 
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Sugarcreek Lumber, Inc. 

SUGARCREEK, OHIO 44681 

P.O. BOX 280 
216 E. MAIN STREET 

I 
Complete Building Supplies 

Ohio, W. Va., 800-852-461 1 
Phone (216) 852461 1 - 

FAX (21 6) 852-4920 



1 Complete Building Supplies I .  

Phone (216) 8524611 I 

\ .?I 
@ Sugarcreek Lumber, Inc. 
.'I P.O. BOX 280 $1 '216 E. MAIN STREET ' 11 SUGARCREEK, OHIO 44681 

Ohio, W. Va., 800-852-461 1 
FAX (21 6) 8524920 

3812 
3814 
3810 
26412 
il6D 
26812 
334412 
213812 
!ea12 
20412 
ilbD 
20814 
3812 

T 2 
i: 
5 

15 
10 
10 
15 

1 
18 
2k 
18 
2 

12 

DESCRIPTION 

216-12 SPF K OR BmER 
2x8-14 Sf K OR BETTER 
2x8-I0 SPF K OR BETTER 
2x4-12 SPF K OR BETTER 
LE 16D DWBEHtW MILS 
2x8-12 spf #2 OR BmER 
2x4-I2 SPF K OR BETTER 
ll2-4X8 R C PLYYMD 
2x842 SPF K OR BETTER 
214-12 5pF 12 OR BETTER 
LE IbD WUBLRERD MILS 
2x6-14 S'F K OR BmER 
2XB-12 SPF K MI BmER 

H 

9.97 5IDIsMIIKI 
7.12 % D I M  
4.18 5zDIsMwT 
.79 IWDISCOUKI 

4.18 5UlIu)IscOuNI 
21.35 S%DISWUM 
8.54 SIDIscOuNI 
4.18 SXDISMLPIT 
.79 I W D I h  

9.97 SIDISUKRIT 

8.3 s m ~ m  

a s  YLDISCOUKI 

18.94 
33.82 
59.56 
7.11 
81. i3 
59.56 
20.28 
81.13 
95.33 
7. I1 
18.94 
97.36 

IVHERE Sk RVICE STARS 

OK-RFB 

I 
UF THE LORD 

WANSACTION SUMMARY , 

UBTOTRL 628.71 j 
I I r n  2 . 2 4  ! 
WEE DE 596.47 : 

J !  
- 

i 

Date Required I 

Dale Shipped : 

Prepared By ; 
, 

Driver 4 

i 

1 
CUSTOMER COPY 

RRE KRCY RHD TRlilli. PS.25:IklR I 
FINANCE CHARGE of 24b par mmlh (2496 par year) added IO dl PAST DUE ACCOUNTS ! . ,  RECEIVED BY - 



, .  . . .  .' . 

I-------- 

Complete Building Supplies 
Phone (21 6) 852-46?11 

Ohio, W. Va., 800-852-461 1 

I Sugarcreek Lumber, Inc. 
j P.O. BOX280 l~ .  

I '. 
I I' 
I <. 
I &. I.;! ix 
14. 

,. 

. . i 216 E. MAIN STREIT *. 
! SUGARCREEK, OHIO 44681 

FAX (21 6) 852-4920 

ummT ND.02m 
li.. WE: 11/01/93 14:20 

%IP 10:99@015 
JW 6320 Soow BRIM a. 

b.0. Box 28918 

hlON ai 44781 , 
ITEM NO. 

1?A12 112-4X8 R C PLWKD 

/ 

--? , 
H 

:NED BY 

4% - 
I I 

WHI<!RE Sk RVICE ,CT,\RS . l l  

I . i  
TRANSACTION SUMMARY (1.. 



7;. + 

; Sugarcreek Lumber, Inc. 
I P.O. BOX 280 
i 216 E. MAIN STREIT Ohio, W. Va., 800-852-4611 . 

Complete Suilding Supplies . 
:. " Phone (216) 852-4611 . 

e 

~ SUGARCREEK, OHIO 44681 FAX (21 6) 852-4920 

r? 
DESCRIPTION 

X4-12 IK .40 C U I  
1x8-14 SPF 82 OR BETTER 
14-4X8 CDX 

EACH PRICE I MESSAGE 1 EXTENSION 

9.87 SSDISWUHI 18.75 
9.97 S2DISCOWT 18.94 

18.36 5SDISCDWT 87.21 

/%$ - 

Prepared By 



~ 

! ! Sugarcreek Lumber, Inc. 
! P.O. BOX 280 . . .. Phone (216) 852-46.11 
i 216 E. MAIN STREIT -. ,... Ohio, W. Va., 800-852-4611 . 
~ SUGARCREEK, OHIO 44681 (21 6) 852-4920 
I 
i 

Complete Building Supplies . 
A rn 

s tmWfNrM1.82m1 
DRTE: 11/88/93 8959 .;yy:; 

KEN TAMER LTON OH 44701 2% l0TH NEl 11 
! 
I 

ITEMNO. QTY. DESCRIPTION EACH PRICE MESSAGE 

2861 4 92150 5ilbX4 LS EYE ZIN: .48 1BIDlSWWT 

TRANSACTION SUMMARY 

XlBTOTRL 1.92 
DlSCOUM 0.19 
MRGE WE - 1.73 

J 

Date Reauired 

Date Shipped 

Prepared By 

Driver 



*************** 
* * 

* I N V O I C E  * * * 
HITEMP, INC. *************** 
2550 Medina Rd. ~~~~~~~~ 

MEDINA, OH 44256 Invoice Number: 049744 
(216) 725-6656 

Toll Free (800) 929-4422 Invoice Date: 11/08/93 

Sold BELDEN BRICK CO. 
To: P.O. BOX 430 

Page: 1 
Ship BELDEN BRICK CO. 1 0 0 4 8 2  
To: P.O. BOX 430 

SUGAR CREEK, on SUGAR CREEK, OH 
44681 44681 

r\ 

L%SC 1 . u . . . . . . (L% ) LUlbU 

Ship Via. : 
> Ship Date: 11/04/93 

Due Date.: 11/08/93 
Terms. . . . : ON RECEIPT 

P.O. Number..: JOHN JENSEN 
P.O. Date .... : il/ 02/93 
Job/Order No. : 930458 
Salesperson..: SNYDER 

Item I.D./Desc. Ordered Shipped Unit Price Net TX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PROVIDE LABOR AND MATERIAL TO DRILL 4 
HOLES IN MASONARY STACK 

1.00 1.00 1050 . O O O O  1050.00. T 
MATERIAL 

47.00 47.00 
LABOR 47 MAN HOURS $50.00 

50.0000 2350.00 T 

12.00 12.00 40.0000 480.00 T 
12 HOURS TRAVEL TIME @ $40.00 

Subtotal : 3880.00 
Tax.. . . . : 213.40 
Total...: . 4093.40 ~ 

J 

/%-&f0 



I ,  *************** 

-~ ~ 

i 

Subt ot a 1 : 200.00- 
Tax.. . . .: 11.00- 
Total.. . : 211.004z 

J 

2550 Medina Rd. 
MEDINA. OH 44256 

Toll Free (800) 929-4422 
(216) 725-6656 

Sold BELDEN BRICK CO. 
To: P.O. BOX 430  

SUGAR CREEK, OH 
4 4 6 8 1  

* * 
* .CREDIT MEMO * * * 

*************** 
Invoice Number: 0 4 9 7 4 8  

Page: 1 n. i. .. - , . 

Ship BELDEN BRICK CO. 
To: P.O. BOX 430  

SUGAR CREEK, OH N O V  2 2 1393 
4 4 6 8 1  

- 

> Ship Via.: 
Ship Date: 1 1 / 0 4 / 9 3  
Due Date.: 1 1 / 1 5 / 9 3  
Terms .... : ON RECEIPT I 

Cust I.D.. . . .: E10160 
P.O. Number..: 
P.O. Date.. ..: 
Job/Order No.: 9 3 0 4 5 8  
Salesperson.. : SNYDER 

> 



- 



‘I UN- 
_.- ;3 Dover Tank And Plate Company 2819 

id ’ 

2 0 .  Box 70 
,,‘%over, Oh. 44622 CUSTOMER NO. BB 

Telephone 216/343-4443 

BILL T O  

Belden Brick CO. 
. .  P.O. BOX 20910 

L l  Canton, OH 44701 

j ji 
j j: 
I I !  

246.000 
i 320 

llh2 

m(4. #5 

216.000 

408.000 

324.000 

153.000 

135.000 

240 .OOO 

202 .ooo 

246.000 

216 .OOO 

408.000 

324.000 

153.000 

135.000 

167.000 

240.000 

202.000 

330410 LB 
:ianne! 9 Y 4 * 1  HR x 207-0 3 EA 

340540 LB 
iannel 4 x 5.4 HR x 20’-0 2 EA 

BO 50006000 LB 
- Bar - 1/2 x 6 x 20’-0 

Q015000120 LB 
ube Square 1.500 x 0.120wa CS 

@ 247-0 

LB b u  2 8 301 2503000 
- Bar - 1/8 x 3 X 20’-0 

3011250 LB 
,und Bar 1.1250 HR x 20’-0 2 EA 

3012500 LB 
3und Bar 1.250 HR x 20’-0 2 EA 

BO15000 LB 
3und Bar 1.500 HR x 20’-0 2 EA 

BO 13750 LB 
ound Bar 1.375 HR x 20’-0 2 EA 

930531 

0.25 
N 

0.25 
N 

0.25 
N 

0.40 
N 

0.30 
N 

0.30 
N 

0.30 
N 

0.30 
N 

61.50 - 
54.00 

102.00 

129.60 

55.08 

40.50 

50.10 

72.00 

60.60 



, - : 7. . 
The' Dover Tank And Plate Company 
P.O. Box 7 0  
Dover, Oh. 4 4 6 2 2  

Telephone 2 1 6 / 3 4 3 - 4 4 4 3  

.,' , -4 

1-1 . SHIP TO. BILL TO: 

Belden Brick CO. 
P.O. Box 2 0 9 1 0  
Canton, OH 4 4 7 0 1  

B r i c k  CO. 
Maint. 

2968.  

BB 
CUSTOMER NO. 

1 3 6 . 0 0 0  

6 4 8  .OOO 

4-4' 2 8 1 . 0 0 0  

w 2 9 4 ' 0 0 0  

1 9 9 . 0 0 0 .  

81-7 3 
'30 268 .000  

LB 
Channel- 5 x 6 . 7 #  x 2 0 ' 0  

LB 
Bars- 1 / 2  x 2 x 2 0 ' 0  

6 4 8  .OOO .i 1 5 0  1 5 0 1 8 8  LB 
8. Angle 1 1 / 2  x 1 1 / 2  x 3 / 1 6  

2 8 1 . 0 0 0  [;!:10250 LB 
Angle- 1 1 / 2  x 1 1 / 2  x 1 / 4  X 

2 9 4 . 0 0 0  3 0 0 3 0 0 2 5 0  LB 
Angle 3 x 3 x 1 / 4  x 2 0 ' 0  k 

LB 
AR plate- 1 / 4  x 3 4  x 8 1 "  

end 1" @ 4 5  degrees both ends 
4 "  enters brake 

'.u.NlT:!?R!c&~!! 
~~,Diq\SC;,ab;,,i%l 

0 ; 2 2  
N 

0 . 2 2  
N 

0 . 2 2  
N 

0 . 2 2  
N 

0 . 2 2  
N 

0 . 2 2  
N 

0 . 5 0  
N 

0 . 3 5  
N 

1 4 2 . 5 6  

6 1  . 8 2  

6 4 . 6 8  

9 9 . 5 0  

9 3 . 8 0  



ORIGINAL INVOICE 
CHARLES,REWlNDlNG DIVISION 

HANNON ELECTRIC COMPANY 
P.O. BOX 398 801 COMMERCIAL PARKWAY * DOVER, OHIO 44622 

PHONE (216) 3417758 FAX (216) 343-5650 
~ 

. ..f- 
",S -.. . -  BELDEN BRICK 

.... :.. ' L, P.n. BOX 2031(3 

1 1  

D CRNTON, OH 44701 ,Y 
O L  

SHIPPED FROM a 

. i  

0 

0 

I) 

0 

rn 

rn 

n- 
SRLE 

-r WRTERIRL-R 
2:SKVR TRRNSFORMER 
RENTRL 

16 - ok- 

T SHIP 
SELLING PRICE 

F 

I N  FRT sa. 52 CILIT FRT . o c  I 

w NET 30 DAYS 

lPADE 
$COUNT 

j! J 

38, 
loo 
__ 

DRYS 
. .  . 

NET AMOUNT 

T64X . 00 
I ., 

INVOICE 1OIAl 



Ohio Whey Products, Ltd. 
A Limited Partnership 
Post Office Box 365 

Sugarcreek, Ohio 44681 
Phone: (216) 852-2491 

NOv. 2 ,  1993 

INVOICE 

14 Truck Weighings for the month of NOv. at $5.00 ea. 

J 
Total due - $70.00 

Plant Manager 



:i , 
' .',, 

- - 
A FINANCE CHARGE WILL 
APPLY ON ALL OVERDUE 

E A HINDLING CHARGE OF 15% 
WILL BE MADE ON ALL MATERIAL 

f RETURNED FOR CREDIT - +  ACCOUNTS. . 

475-00 

-sc.oo 
:2c-u0 

: 1.70 

5 W-RF 

.# n3 t3* 

87.m 
Y 7 4 0  

YE MUST HAVE E) 
I N  FILE IN ORDER 

TAX IF YOU 

.47  5.00 

I 90.00 

' 20.00 

. 17;OO 

562.00 
=nrr**== 

562.00 - 
MPTION CERTIFICATE 
3 CREDIT OUT SALES 
IE TAX EXEMPT 

.. 



American High Reach,Inc. ORIGINAL INVOICE 

Pnab" nmba Columbu. M f b  CI"SI"M1I mkn Knmville Mfisa 

Pittsburgh. PA 15205 
Phone 1412) 78803oO 

3351 BrBEw11e Rd. en &mpampbe~b Run ~ o a d  mi Taylor  ad SW. llOB0 Deerfield Road 814 MaryYille Pike 

Phone (2l6) 654RR 
Reynaldsburg. OH 43068 Cincinnati. OH 45242 Knoxville, Tonnesee 37920 
Phone (614) e8%32W Phone (513) 793-9900 Phone (6S)  57748M) 

Richfield. OH 44286 p a h w a y w  

FA€ E .  01 I l W C I C E  NUMEEC 0 4 E l 3 t 3 5 3 0  , 2- . *>* 

2 
DATE ,.l L/ 28/ 93 

1 0 8 9 3  

BELDER @ R I C K  

E O X  Z O 5 1 C  I 
,CAN~ORI OHIC 4 47 rJ* C R W O R I  -OHIO 447C 1 
:P:O. E,OX 2 % 1 C  

1 OE 03 1. BELLE! E R I C k  

g#i 
1 

/ .  

1 
1( 

1 

: 1  
; 1c 

C C N l R 8 C T  i (14CRC35352 1 
fi JL1?68 :RENTAL U A 1 < S )  

'Ff.W.: lC/Z6!9? T H E W  1 D / ? t / F 3  
DESC:. . 7 .5  iTCN I I D S .  
W K E :  ' J L 6  

SER 8:-  0 4 0 e 2 6 0 4 2 7  
YCDEL: ' 8 ~ 7 5 .  . . 

I K S U R E D  VCLUE:.: 46,  or.0. 30' 
I JL1366  :PICKUP 8 L E t I V E R Y  
EJLlZ68 .. ' Ft'EL C HA 8 f  E 

, .  ,"! ' 

Sf 5- TC TAL 

1);VOICE TC T.3 L 

. .  

A FINANCE CHARGE WILL 
APPLY ON ALL OVERDUE 

ACCOUNTS. 

WE MUST HAVE EXEMPTION CERTIFICATE 
ON FILE IN ORDER TO CREDIT OUT SALES 

TAX IF YOU ARE TAX EXEMPT 

CUWOU 'OSUPI NSURA A HANDLING CHARGE OF 15% 
y ISSPA E T 0  WILL BE MADE ON ALL MATERIAk: 

RETURNED FOR CREDtT. 

INTHE . . .  vuUES~ATED_*sOM., ~. ~ ~~ . ~ ~ ~. -~ ~~ - L~d----'= - __ ~~ . .  



American High ReachJnc. ORIGINAL INVOICE 

KnmYille Onlw 

Phone (615) 57749W 

Prmbumn omc4 COlurnbW M(Im Clnslnnul On*. 

Parkway west 
en c a r n p b ~ ~ e  ~ u n  R o d  m ~a or Road sw llm Deerfield RDad 914 Maryville Pike 

Phone (412) 78803oO 

Reymdbug. OH 43088 Cincinnati. OH 45242 Knoxville. Tennessee 37920 
Phone (513) 793-99LV 

.I <, R 
1. 

chima o m  
3351 Ereckwllle Rd 
RICMIeld. OH 432.98 
Phone (216) 6597272 Pittlibugh. PA 15205 Phone (614) 8833305 

c c X l ! v ~ l  t C4CRi3.35352 
PI R l I L  L : a t  NTAL 

3 I L C  F Z E T F L ' A T J U S l R 5 N l  F 3 h  S 5 5 0 . J C  T 

Y(!JE C R I G I N P L  I K V C I C E  31t l35327C b45 

_. - - - . . - . - -- n r  ..A 
. P I ~ : I  i n t  ' I E E K i Y  i i iX c r  - ~ I > c . L ~ J .  

. F I L L E L  FOF 1 L A Y  F ? h T i L  .47 0250 .Dc .  

SU3- TC 7F.L - - - - - -- - - - -- -- ---- 

:APPLY ON ALL OVERDUE ON FILE IN ORDER TO CREDIT OUT SALES ;,WH LOSS PAVAsLE TO: WILL EE MADE ON ALL MATERIAL 
RETURNED FOR CREDIT .ACCOUNTS. TAX IF YOU ARE TAX EXEMPT. . .  _- .. ~. , .  

~~~~ 

~ H i p h I b a c l b h c  ..*C 

...&....,- 



K-liie mica Clribl"MI Mfke .- - . CIN.lmd OMa Prmbv hM1IC. Calumbw MIIm 
3351 Br~cIBvliIe Rd. 4573 %mpbeils Run Road mi Ta lor Road S.W. llOB0 Deerfield Road 814 Marpilie Pike 
Rlchfield. OH 44288 parkway wet4 Reynol&bung, OH uo68 Clncinnall, OH 45242 Knoxville. Tennessee n82a 
Phone (216) &W72R , Pittlibu h PA 15205 Phone (614) 883.3303 Phone (513) T8389M) ' Phone (815) 5774m 

n o n e  %til 7880300 . .  
' ' I , .  i P,A6E.?01 . I I V C I C E  NUN€EER 0 4 E l  

NOY 1 5 1993 . '  DATE ;11 

1 0 8  03 

B E L D E M  E R l C K  

P.O. EOX Z O F l C  I tAN7OHp O H I C  44701 CANTOhr ; O F I C  447c 

1 Of 03 

BELEEK E R l t K  

J" 
P.0- EOX 205 0 

7 4240 

C S l 9 3  

F.O.E. 0 kl S B I F P I N 6  P O I N 1  TERHsKE.( U P C N  ' R E C i I F T  
I E R N O  (SALESMAN( DATE SHiPPED 1 V U  

DESC:' : 4 c *  ~ S C I S S C R  
. U A K E :  . JL 6 ... . . 4190 
'nC DEL: . CC.4CRT 

IK su R L  D : VR LU E': 
* SE R #.: ' OZ 39 OK 5304 -. 

4 5; OCO. 00 

S U B ' T C  TAL 

:IKVCICE. TC T A  L 

t MAhDLiNG CHARGE OF 15% 
LL BE MME Oh ALL MATERIN 

A FINANCE CHARGE WILL 
APPLY ON ALL OVERDUE 

RETURNED FOR CREDIT ACCOUNTS 

I 47 5.00- 

i MUST HAVE EXEMPTION CERTIFICATE 
1 FILE IN ORDER TO CREDIT OUT SALES 

TAX IF YOU ARE TAX EXEMPT. 



- 
ORIGINAL NolcE 

8 i: 

Ci"SI"MI OnlE. 
11060 Deerfieid Road 914 Maryvllle Pike ' 

Phone (513) i9%9900 

American High Reach,Inc. 
.... . ,  . - . .  . 

x .e 
Knmvilla Onm 

Phone (615) 5774900;"' 

COlUrnbW Mlico 
TIQl Ta or Road S.W. 

Phone (614) 8833303 

Pmabvmh MRc. 
4573 Campbells Run Road 
why wa- Reynodbwg, OH 43088 Cincinnati. OH 45242 Knmville, T e n n e w  37920 

Clsrland oma 
3351 Brecksvllie Rd. 
Richfield. OH 44288 
Pbne (218) 85W772 PlMbu h. PA 15205 .. Phone&) 78803oO .......... . t h . . .  

.... 
%. . . .  . .  .. 

. . . .  I R V C I C E  NUMEER 04El878730 .', ;. :. *,. i P A 6 E : U l  

. .  .DATE :.11142193 

: 1 o e 0 3  

.- . . . . . . .  .,. - 
447C1 

1 M 0 3  

:BELtPU E R I C Y '  

IPJO. EOX i M l C  
; C A W 1  OR# l 0 f r I C  ~? 44101 

. .  

- - 
INSUM 
LE TO 



THE BELDEN BRICK COMPANY 

PLANT # 6 

SUGARCREEK. OHIO 44601 

FOR MONDAY 11/8/93 

THROUGH FRIDAY 11/12/93 

PREPARED BY: 

JOHN C. JENSEN 
ENVIRONMENTAL ENGINEER 
THE BELDEN BRICK COMPANY 



cli 

THE BELDEN B R I C K  COMPANY DATE: - .  - 1 i e n a m e :  
FI,T&_EFk SUGARCREEt:: OHIO Tuesday 

FLANT INFORMATION 11/9/95 _____--____-----------__------ ___-__-_____--____----_____--- ========E= 

F i A N T  NUMBER. ....... 0 

K I L N  NUMBER. . ....... 
RAW MATERIAL . ....... 51:1x # 4 Shale Ft-om S h a n e s v i l l e  F i t  # 2 

# 4 S h a l e  F r o m  S h a n e s v i l l e  F i t  # 3 

DRYER TUNNELS # ' S .  ..6. 7. % 8 t o  1 staci:: - 

C . .  
J 1.) /. 

FROCESS WEIGHT BOTTOM 

TYPE O F  BF:ICK. . . .... 505-505 
t::I L N  SCHEDULE. . . .... 11:) 

BRICK FER CAR.. .... .2496 
S I Z E  BF;ICt::. . . ...... . S t a n d a t - d  

___----__- _-__---___ -- - -__________ ----__________ 

(rat-  5 / d a y  ) 

BRICt::: WEIGHT i l b s ,  . .J .7462 a .  1:1;25 

FROCESS WEIGHT . . . . . .  4936 2461 

TOTAL PROCESS WEIGHT ( t . . . i l n )  ................................. 7297 
( l b s / h r - )  



'V 

c.7 d . 1  .II - 5 r:, 5 
S$ an d a t-a 
Cot'ed 

1 

2 

7 
._I 

4 

5 

6 

7 

8 

9 

1 



k i d  
Sinoles 
Sol i d s  

l o s s  o f  w ~ t  i n  t : i l r ~  ............................... <:I . .:,E3 5 4 

.. Wet last ........................................ ....... 

_ _ _ - _ _ _ - _ _  _-- -____--  
.i 6 --y* 

_ - _ _ _ _ - _ - -  _ _ - - - _ - .- _ _ 



F i l e n a m e :  THE B E L D E N  BRICK:  COMFAN'r 
TRK _LOADS.  EFA F L A N T  # 6 - G R I N D I N G  F L A N T  

Ave Load = 2; T o n  ============================== 
RECORD OF TRUCKLOADS R E C E I V E D  

T O T A L  TON5 F I K E C L A Y  R E C E I V E D  .................................. 



B e g  i n n  i n q  
o f  S h i f t  

E n d  
of S h i f t  

THE BELDEN BRICt:.: COMFAN'r' 
PLANT $4 6 - G R I N D I N G  FLANT 
RECORD O F  B I N  C O N D I T I O N  
============================== 



~~~ 

THE BELDEN BRICK COMPANY DATE: 
FLANT # 6 - GRINDING FLANT Tuesdav 
FIRECLAY SCREENS FRODUCTION 11 /9/93 _-------_- --_--__-__ _____-__-_______-___--___----- ____________________-_-------- 

Pu1I.v RFM. ............. S7.726 +SamDle s h o u l d  be  t a k e n  e v e r y  

F u l l v  Diametet-  i n c h e s . .  16 itSamole s h o u l d  be t a t e n  f o r  

B e l t  Wid th  i n c h e s . .  .... 2 0 +Fat-t o f  samole s h o u l d  D e  

B e l t  Soeed FFN.. ....... 157 *Samol ing s h o u l d  c o n t i n u e  fat-. 

15 minu tes .  

10 seconds. 

___-___--_ ___------_ 
______- - -_  _-_____--_ 
_____----_ _______- -_  bagged e v e r y  1 - l i 2  hour's. 

4 hout-s. ______---_ ____------ 
Empty Tub Wgt oounds...  20. 25 -_______-_  _____----_ 

.................... 344.65 _ _ _ _ - _ _ _ _ -  ____---___ 



THE BELDEN HRICt::: COMPANY 
FLANT # 6 - G R I N D I N G  PLANT 
FIRECLAY D U S T  COLLECTOR ____________________-_-- - -__-_ ______________________________ 

T h i s  t - e p t ' e s e n t s  t h e  w e i q h t  o f  d u b t  c o l l e c t e d  d u r i n g  t h e  a b o v e  d a t e  

Hooper-  u n d e r -  d u s t  co l lec tor -  s h o u l d  b e  e m t i e d  a n d  c l e a n e d  b e f o r e  tes t  
b e q i n s .  

Hoopet. u n a e r -  d u s t  co l lec tor -  s h o u l d  b e  e m p t i e d  a n d  c l e a n e d  a f t e r -  test 
e n d s .  T h a t  d u s t  m u s t  a l s o  b e  w e i g h e d  a n d  l o q q e a  o n  r - e D o r - t .  



F i I ename : 
TRK-LOADS. EPA 

THE BELDEN BRICK COMPANY 
PLANT H 6 - GRINDING PLANT 
RECORD OF TRUCKLOADS RECEIVED 

DATE : 
Thursday 
11/11/93 - - -__  -_ - - -  



THE BELDEN BRICK COMPANY 
PLANT # 6 - GRINDING PLANT 
RECORD OF BIN CONDITION 
= = = = = = 1 1 = 1 5 1 1 1 = 1 1 1 1 = = = I I E l i - - -  



THE BELDEN BRICK COMPANY DATE : 
PLANT Y 6 - GRINDING PLANT Thursday 
FIRECLAY SCREENS PRODUCTION 11/11/93 

Pu 1 1 y RPM. ............. 37.726 *Sample should be taken every 

Pully Diameter inches.. 16 *Sample should be taken for 

Belt Width inches.... .. 20 *Part of sample should be 

Belt SPRed FPM... . . . . . .  157 *Sampling should continue for 

Empty Tub Wgt pounds ... 20.25 

- - - - - - - - - -  - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ - - - - - - - - - -  
15 minutes. 

10 seconds. 

- - -_ - - - - - -  __ - -_ - - - - -  
- - -_ - - - - - -  _ - -__ - - - - -  

- - -_ - - - - - -  _ - - -__ - - - -  bagged every 1-1/2 hours. 

4 hours. - _ _ _ - _ - - - _  - - -_- - - - - -  
_ _ _ - - _ - - - _  ---_------  



i l  

THE BELDEN BRICK COMPANY DATE: 
PLANT # 6 - GRINDING PLANT Thursday 
FIRECLAY DUST COLLECTOR 1 1  / 11/03 _ _ _ _ _ _ _ - _ -  _ _ - _ - - _ _ _ -  _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - - _ - - - - - - -  _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - - - - - - - - - -  

This represents the weight of dust collected during the above date 

Hopper under dust collector should be emptied and cleaned before test 
begins. 

Hopper under dust collector should be emptied and cleaned after test 
ends. That dust must also be weighed and logged on report. 

n 

Total dust removed from dust collector (Ibs)......... 6160 _ _ - - - - _ _ _ _  _ _ _ _ _ - _ _ _ _  



INTER0 FFICE MEM0RAM)UM 

MIDWEST RESEARCH INSTITUTE 

June 20, 1994 

Rick Marinshaw 

To : Miro Szydlo 

From: 

Subject: Belden Brick Emission Test 

Attached are the following: (1) sketches of the sampling 
locations for the grinding/screening baghouse, the kiln, and the 
dryer; and (2) table showing the raw data still needed for the 
test report. I would appreciate it if you could pull together 
the information listed and send it to me as soon as possible. 
Regarding the sampling location figures, I have made comments on 
the pages to indicate the information we still need. The 
attached table lists all the information we need for the test 
report. You have already provided many of these, so I have 
indicated with an "X" those items we still are waiting for. 

In addition to these, we need the following : (1) start and 
stop times for the ambient testing inside the grindinglscreening 
building; (2) were there 2 or 3 ambient runs inside? (The final 
weights are provided for 3 runs, but the flowldata sheets only 
show 2 runs.); ( 3 )  a brief descrivtion of field test chancres and 
problems (i.e., any problems you encountered during the test or 
any changes in the procedures that you said you would follow in 
the test plan); and (4) sample equations/calculations for the 
appendix of the test report. 

this. 
Please give me a call if you have any questions about any of 
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BELDEN BRICK EMISSION TEST 06/20/94 
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I ,  

TABLE 3-1 5. GRINDING/SCREENING EMISSION TESTS RESULTS-PM-10 (METRIC UNITS 



TABLE 3-1 5. (ENGLISH UNITS) .$ 

Run No. I 1 

Ambient air-inside 

2 

Ambient air--outside (East) I 

Start time 7 945 1230 

Ambient air-outside (West) 

Sample time, min 120 120 

-~ 
Flow rate, DSCFM 42.32 42.23 
Mass collected, gr o.ooon o.ooon 

- Concentration, gr/DSCF 0.0022 0.0022 



TABLE 3-16. GRINDING/SCREENING EMISSION TESTS RESULTS-FABRIC FILTER INLET .. 
TS) 

Mass collected, mg 0.4604 I 0.234 I 0.2242 

Filterable PM 
Mass collected, mg 
Concentration, g/DSCM 

I Filterable PM-10 I 

4.5862 4.1 066 4.5845 
3.061 5.366 5.895 

I Mass collected. ar I 7.10 I , . _._ .. ~~ ~~ ,~ 

~ 1,34 ~ 3.61 I 3.46 I Concentration, r/DSCF 0.1 34 0.134 0.126 
Filterable PM 
Mass collected, r 70.8 63.4 70.7 
Concentration, r/DSCF 2.34 2.58 



TABLE 3-1 7. GRINDING/SCREENING EMISSION TESTS RESUL 
FILTERABLE PM, PM-10 (METRIC 

,TS--FABRIC 
I UNITS) 

FILTER OUTLE 



'I 
TABLE 3-18. KILN EMISSION TESTS RESULTS-METALS (METRIC UNITS 



ND = not detected. 



TABLE 319. KILN €MI 



Hexachloroehafm I I I I 
1 ,Z-Dbro-hloqmpam I I 5.79108 [ 1.0022916 I 3.396686 
(e) Rtaub Invdid due 0 OOnhMlnatsd k k  sample. 
0) The bn ratio tor mhSOsnd 52 does noiposiawh, mnfinnh prasemsof chloronmfhane. 
(c) High background eodutss wim h t q a i  snalyte; debdon limR may be higher due lo matrix 
(d) Interferena, cduted wim andyie; mas apecbum did not meat cribria. 
(e) F?ssulB bieaed bw due 0 mas peek eaiuratina h mest rpecb-ometric detector. 

related 



Vinl chloride I I I 
C h l O r h M e  1 1.75E-95 [ I 569E-06 
ladomemane (a) I 2.46E-06 I 2.14E-07 I 1 15E-06 

1.2-Dichloroemane 
2-Butsnone 
1.1.1 -Tdchbfoothane 
Carbon m c h b r l d e  

Trichloroflwmnmthfm I I I 
Memylem chloride I 8.54E-08 [ 1.43E47 I 2.10E-08 

1 .%E45 1.85E.05 I 3.92E.05 

1.46E-06 3.34E-06 5.22E.06 
l.10E-07 7.58E-08 



Hexachbmeman, I I I I 
1 , Z - D b m -  I I2 .531E06 I 4.38E.07 I 1 SE06  
(a) Resub imalid due to contaminated bhnk m p b .  
(b) The bn d for mh 50 and 52 does not pmtLiveby confirm the m n c e  of chlorwnehne. 
(0) High background codutoa MU? the taresl odyte; dstechn limn may be higher due to matrix 
(d) lnterlerems d u t e d  wlth Mslyte; ms10 Dpatrum did not meet criteria. 
(e) Results based bw due to maas psak saturating the mass apectmmekic detector. 



. .  

IC UNITS) 



2,4-Dinitrotoluene 
Diethyl phthalate 
4Ch!oropheny!pheny! ether 
Fluorene 
4-Nitroaniline 

c2 <2 <2 

e2 e2 <2 
<2 <2 e 2  
<2 <2 <2 

53 23 i a  

4,6-Dinitro-2-methylphenol c 2  <2 <2 
N-Nilrosodiphenylamine e2 <2 <2 

Benzo(b)fluoranthene 
Benzo(k)fluoroanthene 
Benzo(a)pyrene 
Indeno(l,2,Xd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)petylene 

<2 <2 <2 
c 2  c 2  <2 
<2 e 2  <2 
<2 <2 e 2  
<2 c 2  <2 
e 2  c 2  <2 



Y 

[ Dibenzofuran I 





.ISH UNITS) 









~ 

TABLE 3-21. KILN EMISSION TESTS RESULTS-INORGANIC GASES 
AND THC (METRIC UNITS) 

(a) Based on average of 120 1 -minute readings. 
(b) Concentration in percent. 

TABLE 3-21. KILN EMISSION TESTS RESULTS--INORGANIC GASES 

(a) Based on average of 120 1 -minute readings. 
(b) Concentration in percent. 



TABLE 3-22. KILN EMISSION TESTS RESULTS-THC, METHANE/ETHANE 

(a) Runs i ana 2 based on average oi 2 readings; Run 3 Uaseri on avurayu 

TABLE 3-22. KILN EMISSION TESTS RESULTS-THC, METHANE/ETHANE 

oi 5 ruadiiiys. 

(a) Runs 1 and 2 based on average of 2 readings; Run 3 based on average of 5 readings. 



~ 

TABLE 3-23. KILN EMISSION TESTS RESULTS-PM, PM-IO, 

Moisture, % 

-. .- . . .. - .. . .- . -. .- 
Gastemperature, C .I 224 I 2 2 2 1  227 

4.4 4.6 4.7 

Mass collected, g 
Filterable PM I 0.0496 I 0.0473 I 0.0600 
Concentration, g/DSCM 
Filterable PM I 0.0212 I 0.0160 I 0.0212 

Velocity, m/rnin I I I 
Flowrate. ACM/min I 601.5 1 594.5 I 572.6 
Flowrate. DSCM/rnin I 575.0 I 567.4 I 545.6 

Average 
0.019464 

IMethod 29 train I 

, .." ...... 
Flowrate. ACM/min I 613.3 I 731.7 I 1,011.7 
Flowrate. DSCMlmin I 586.5 I 700.5 I 584.6 
Mass collected, g 
Filterable PM I 0.0537 I 0.0430 I 0.0886 

~~~~ 

Concentration, g/DSCM IAverage 
Filterable PM I 0.0191 I 0.0120 I 0.0309 I 0.02066 



TABLE 3-23. KILN EMISSION TESTS RESULTS-PM, PM-IO. 





TABLE 3-24. KILN EMISSION TEST RESULTS-HF, HCI, C12 (METRIC UNITS) 



iANE (METRIC UNITS) 

(a) Run 1 data estimated as average of Runs 2 and 3 data. 
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lAcrylonRrile I I I , z  / I  I I I I 
Vinl chloride I I I I 
PLI^.__.L___ I acnca7 I 

/ I  I I I 
"1" -. I / 15674481 I I 18.2776 I 
74 476 [ 82548 17979014 10689633 1369263814120428 

I 
1.362 $36433 0.277099 0.460203 0.06753 0.268277 

2543.338 49.77816 62.69658 126.1027 79.52582 
25.523 3 9 . W  2.109598 2.535166 1.265471 1.970078 

11-1 .Z-Dichloroethene I I / I I I I 

5GiTY ion ratio for m/z 50 end 52 does not positively confirm the presence of ch/oromethane. 
@High background coelutes wRh the target analyte; detection lima may be higher due lo malrii related interference; results biased high 
(d)%terfarence coeluted w%h analyte; mass spectrum did not meet criieria. 
6 
'(6) Results biased low due to mass peak saturating the mass spectrometric detector. 

I 1  



17. KILN EMlSSlO ITS) 



1,4-Dichloro-2-butene I I I I I I I I 
Benzene I 3.89E-05 I 6.69E-05 I 1.83E-05 14.14E-05 I 5.5E-05 I 9.42E-05 I2.57E-051 5.84E-05 

Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 

Itrans-1,3-Dichloropropene I ! I 1 I I I I I 
5.23E-07 7.16E-08 7.36E-07 1 .OE-07 4.18E-07 

4.07E-08 2.28E-06 1.52E-06 1.28E-06 5.8E-08 3.2E-06 2.13E-06 1.8E-06 
5.63E-08 6.09E-08 7.93E-08 8.55E-08 8.24E-08 

1,1,2,2-TetrachIoroethane I I I I I I I I 
Toluene I 1.60E-06 I 2.46E-06 I 2.72E-06 [ 2.26E-06 1 2.3E-06 I 3.47E-06 1 3.82E-061 3.18E-06 

(a) Results invalid due to contaminated blank sample. 
(b) The ion ratio for mlz 50 and 52 does not positively confirm the presence of chloromethane. 
(c) High background coelutes with the target analyte; detection limit may be higher due to matrii related interference; results biased high. 
(d) Interference coeluted with analyte; mass spectrum did not meet criteria. 
(e) Results biased low due to mass peak saturating the mass spectrometric detector. 



Run No. 1 
Date 11/09/93 
Start time 14:30 
Finish lime 1915 

2 3 
11/10/93 11/10/93 

09:42 1 5 : s  
1357 1947 



TABLE 318. (METRIC UNmS continued) 
Catch, ug (Concentration, uS/DSCM 

Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

<2 <2 <2 
<2 <2 <2 
<2 <2 <2 
<2 <2 <2 

2,4-Dinitroioluene I <2 I <2 I <2 I I I I I 

4-Chlorophenylphenyl ether I <2 I <2 I <2 I I 
Diethyl phthalate 53 23 18 31 I 18.3 1 8.09 I 5.74 I 10.7 

YE?-/--/ 0.957 , 0.807 



TABLE 319. KILN EMISSION TESTS RESULTS-INORGANIC GASES 

7 y  
[Ethane (c) I c3 1 <3 I 1 )  

IcE2!L-,-cM;> (a) Based on average of 120 
(b) Concentration In percent 
(c) RUN 1 and 2 based on average of 2 readings: Run 3 based on average of 5 readings. 

TABLE 319. KILN EMISSION TESTS RESULTS-INORGANIC GASES 
ANDTHC (ENGLISH UNrS) 

? ?  

(a) Based on average of 120 readings. 
(b) Comentration in percent. 
(c) Runs 1 and 2 based on average of 2 readings; Run 3 based on average of 5 readings. 
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TABLE 3-23. KILN EMISSION TESTS RESULTS-PM. PM-I 0. 

Method 26A train 

Date 1 1 /09/93 1 1 /I 0/93y/ 1 1 /I 0/93 
Start time 14:07 09:42 J ,’ 15:53 

I Run No. 1 2 / 3 

Finish time 19:17 13:57 d 19:47 
Sample time, min 0 0 0 L/ 

/ 

Method 29 train 

Date 
Run No. 1 2 / 3 

Start time 14:30 09:42 3, 15:53 
1 1 /09/93 1 1 /I  0/93 \I‘ 1 1 /I 0/93 ~ 

Finish time 19:15 13:57 d 19:47 
SamDle time. rnin 0 0 0 

I Filterable PM I 0.0212 I 0.0160 I 0.021 2 I 0.01 94637 I 

I’ 

% isokinetic 
Sample volume, ACM 
Sample volume, DSCM 

92.7 99.3 99.5 
2.891 3.724 2.990 
2.809 3.594 2.867 

I GAS PARAMETERS 



TABLE 3-23. KILN EMISSION TESTS RESULTS-PM. PM-I 0. 





TABLE 321. KILN EMISSION TEST RESULTS-HF, HCI, C12 (METRIC UNITS) 

Mass, ug 
Analyte 1 2 3 Average 
HF 31,969 43,518 37,333 37,607 
HCI 2,117 2,449 2,302 2,289 
c12 128 21 6 169 171 

Concentration, ug/DSCM 
1 2 3 Average 

13,673 14,729 13,171 13,858 
905 829 812 849 
54.7 73.1 59.6 62.5 

Carbon dioxide, % 
Moisture, % 
Flowrate, ACFM 
Flowrate, DSCFM 

1 .I 1.8 2.0 
4.4 4.6 4.7 

21,243 20,994 20,222 
20,307 20,036 19,269 

Mass, gr 
Analyte 1 2 3 Average 
HF 0.493 0.672 0.576 0.580 
HCI 0.0327 0.0378 0.0355 0.0353 
c12 0.00198 0.00333 0.00261 0.00264 

Concentration, gr/DSCF 
1 2 3 Average 

0.0060 0.0064 0.0058 0.0061 
0.00040 0.00036 0.00035 0.00037 
2.4E-05 3.2E-05 2.6E-05 2.73E-05 



, I 

TABLE 3-22. DRYER EMISSION TESTS RESULTS--THC. METHANWEMANE (METRIC UNITS) 

Concentration, ppm 
Run 

Analyte 
mc 
methane 
ethane 

. 
I 2 3 Average 
80.2 85.6 91.9 8 X  
1 02 91 
9.2 6.7 

TABLE 3-22. DRYER EMISSION TESTS RESULTS-THC, METHANE/E 

(a) Run 1 data estimated as average of Runs 2 and 3 data. 

TI iANE 

I Iconcentration, ppm 

~ (ENGLISH UNITS) 

9.2 6.7 7.6 7.83 
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Beaker tare weight data x 
Controls X 
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Filter PM analysis >( 
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TABLE 3-24. KILN EMISSION TEST RESULTS-HF. HCI. C12 (METRIC UNITS) 



0 c 





TABLE 3-19. KILN EMISSION TESTS RESULTS-VOC'S METRIC UNITS 

Carbcn dioxide, % 
MoIStllre, % 
Velocity, m/min 
Flowrate, ACMImin 
Flowrate. DSCM/rnin 

............ ._ 
Qastemprature C I 204 I 207 I 209 
Oxygen. % I 17.6 I 17.6 1 17.6 

2.2 2.2 2.2 
5.5 4.9 4.2 

572.3 574.3 576.4 
541.0 546.5 552.0 

Dibromwthane 
1 ,I ,Z-Trichloroethane 
1.4-Dichlorc-2-butene 
Benzene 

Dichiorofluoromethane I I I 
Acetonitrile I 75.424 I I 
Bromomethane (a) I 324.879 I I 58.478 

2522.718 4337.655 1184.394 

Acrylonitrile I I I 
Wnl chloride ....... 
Chloroomano I 1132.853 1 I 368.637 
wornethane (a) 1 159.293 I 13.875 I 74.476 

modichloromethane 

pans-t ,3-Dichloropropene I I I 
Bromoform I I I 
4-Methyl-2-Pentanone I 33.904 I 4.64 
2.Hexenono I 2.64 I 147.467 I 98.485 

Tetrachlorwtheno I I 3.65 I 3.944 
1 .I ,2,2-Tetrachloroethane I I 
Toluene I 103.442 I 159.558 I 176.358 



(a) Results invalid due to contaminated blank sample. 
(b) The ion ratio for m/z 50 and 52 does not positively confirm the presence of chlorornf 
(c) High background coelutes with the target analyte; detection lima may be higher due 
(d) Interference coeluted with analyte: mass spectrum did not meet criteria. 
(e) Resuns biased low due to mass peak saturating the mass spectrometric detector. 

>thane. 
to matrix related interference; results i biased I high 



TABLE 3-19. KILN EMISSION TESTS RESULTS-VOC'S (ENGLISH UNKS) - 
Run No. 
Date 
Start time 
Finish lima 

1 2 3 
11/11/93 1 1 /11/93 1 1/11/93 

1550 16:50 17:45 
i n n  iR,ns . .. . _. . ._ 

Sample time. min I 20 I 20 I 20 
Sample volume, ACF 
Sample volume. DSCF I 0.7050085 I 0.7104962 I 0.7122403 
GAS PARAMFTFRR 

Carbon dioxide. % 
Moisture, % 
Velocity, Wmin 
Flowrate, ACFM 
Flowate, DSCFM 

~ . . .. - .. . -. - 
Gw lemprahlre. F 1 4 0 0  I 405 1 409 
Oxygen. % I 176 I 17.6 I 176 

2.2 2.2 2.2 
5.5 4.9 4.2 

20,209 20.283 20,356 
19.104 19,299 19,493 

I Dichlnrnfli inrnmaihana I I I I - - _. . ._ - ._ ._ 
Bromomethane (a) I 5.01E06 I I 9.02E.07 
Acelonilnle I 1.16E-06 I I 

Vin chloride I I I 
Ch oroeihane I 1.75E-05 I I 5.69E.06 
lodomethane (a) I 2.46E-06 I 2.14E-07 I 1.1 5E.06 

Carbon disulfide 
1 .I-Dichloroethene 
1 .I-Dichloroethane I I I 
1.2-Dichloroethene (low 

6 50E.07 7 87E-07 
I I 

Hexachloroethane I I I 
1,2.Dbromo3chloropropane I I 1.80E-06 I 3.12E-07 



(a) Results invalid due to contaminated blank sample. 
(b) The ion ratio for mlz 50 and 52 does not positively confirm the presence of chloromethane. 
(c) High background coelutes with the target analyte; detection limit may be higher due to matrix related interference; results biased high 
(d) Interference coeluted with analyte; mass spectrum did not meet criteria. 
(e) Results biased low due lo mass peak saturating the mass spectrometric detector. 
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To: 

From: 

Subject : 

INTEROFFICE MEMORANDUM 

MIDWEST RESEARCH INSTITUTE 

February 2, 1994 

April Carender 

Rick Marinshaw 

Test Report for Bglden Brick 
EIB Work Assignment 1-01 
MRI Project No. 4601-01 

As you are aware, expenditures on this project already have 
exceeded the amounts in the approved work plan despite the fact 
u m t  tiie test report remaiiis to be written. iii view of tiiis 
situation, we would like to prepare the test report in the North 
Carolina office to allow us to monitor and control costs as much 
as possible. Also, our word processing costs are charged to 
overhead rather than being direct-billed to the client. We would 
appreciate your help in pulling together the data and other 
information from those staff that were involved in the sampling 
and analysis for this project. This information includes 
descriptions of deviations in the sampling and analytical 
procedures from the procedures specified in the site-specific 
test plan, and the data for the appendices. We have tried to 
summarize below the specific types of information needed; please 
use your judgement in determining what should and should not be 
included in the report. 

The following is a summary of the information needed: 

Miro Szydlo: Actual test schedule with dates, start, and 

-1.- 

completion times of each test run; names and 
responsibilities of members of the test crew; 
descriptions of deviations in the sampling 
protocols and test port locations; description of 
changes in operating or testing procedures that 
could impact the results of the test; field data 
sheets; calibration data; initial calculations 
(insokinetic rates, flow rates, etc.) ; data from 
the analysis of PM, PM-10, Hi-Vol ambient, and 
process samples; CEM results; and other relevant 
observations related to the sampling and analysis. 



Avie Mainey: Results of the metals analysis; description of 
deviations in analytical methods; and other 
relevant observations related to the metals 
samples. 

Marilynn Whitacre: Results of the semiVOST analysis; description 
of deviations in analytical methods; and 
other relevant observations related to the 
semiVOST samples. 

John Onstot (or other person involved in the VOST analysis): 

Results of the VOST analysis; description of 
deviations in analytical methods; and other 
relevant observations related to the VOST samples. 

The simplest approach to conveying information on deviations 
in the sampling and analytical procedures would be to have these 
staff mark up the procedures specified in the site-specific test 
plan to reflect what actually happened. Therefore, we are 
providing a copy of the relevant sections of the test plan to 
each of the staff listed. In addition, we would appreciate a 
disk-copy of all spreadsheets or data bases that were used to 
input or reduce the raw data. 

the hours needed to complete the remaining work on this 
assignment, we would appreciate an estimate of the labor hours 
needed to pull this information together before you proceed. 

regarding this matter. 

cc: Miro Szydlo, MRI/KC (with test plan excerpt) 
Avie Mainey, MRI/KC (with test plan excerpt) 
Marilynn Whitacre, MRI/KC (with test plan excerpt) 
John Onstot, MRI/KC (with test plan excerpt) 
Roy Neulicht, MRI/NC 

Because we must provide the WAM with an accurate estimate of 

Please contact me or Roy Neulicht if you have any questions 

2 
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RYMENT FOR BELDEN BR?CK TO RLT ZR WORK SITE .ro RLLOW MRI TO 

RFORM EMISSION TESTINQ RT R STRUCTURaL BRICK MRNUFRCTURING PLRNT 
R W y  RSSIQNMENT 4 BELDEN BRICI( I S  TO CONSTRUCT THEN 
FIR D WN K I L N  FIND PLRTFORW 

PRYMENT FOR PLRNT 04/04/ 34 1.00 21824.88 21824. a0 
RLTERRTIONS 
REQUISITIONt 12920 

OVERSHPMTS NOT RCCEPTED ill, ~24.86 7 
L 

TOTAL 

10 not add M i a U l i  Sales Tax lo invoice. Midwest Research Instilute ruled exempl under NO. 13017993. I 
REOUISITIONER'S COPY (AUTHORIZED SIGNATURE) 

/EFI 



INTEROFFICE MEMORANDUM 

To: 

From: 

Subject : 

MIDWEST RESEARCH INSTITUTE 

March 2 ,  1994 

Joann Richardson 

Rick Marinshaw, 

Invoice for Belden Brick Site Modifications 
Perform Emission Testing at a Structural Brick 
Manufacturing Plant and Data Entry Into FIRE Data Entry 
Forms 
EPA Contract 68-D2-0159, Work Assignment 1-01 
MRI Project 4601-01 

Enclosed is the invoice for site modifications made prior to 
the emission test conducted at the Beiden Brick plant under Work 
Assignment 1-01. The EPA WAM for this project concurs with the 
costs itemized in the invoice and has funded the work assignment 
to cover the costs. Please note that no purchase order was 
prepared prior to these expenditures. 

I would appreciate it if you could let Nancy Ruf know about 
this matter and forward the invoice to accounting so that Belden 
can be reimbursed for these costs. 

Please give me a call if you have any questions about this. 

cc: Roy Neulicht 



February 23.1994 

Midwest Research Institute 
401 Harrison Oaks Blvd. 
Cary. N.C. 27513-2412 

ATTENTION: M r .  Rick Marinshaw 

RE: REIMBURSABLE COST OF AP-42 TESTS AT BELDEN BRICK - REVISED 

Dear M r .  Marinshaw: 

IJprjn discussion with Mr. Ronald Myers of USEPA, we mutually 
reduced the costs incurred by the Belden Brick Company for thr 
emlssion testing done at our plant # 6. Ron asked, and I 
concurred, that Belden Brick did not have to have two men working 
with your stack testers...that one to run the lift would have 
been sufficient. We therefore reduced the hours worked each day 
of the testing by 12. 

Pleas+ note on page 7 that the total expenditure now amount to 
821.02u.80 of which purchased materials amounted to $7695.72 and 
labor was Slu12Q.Oe. A l l  invoices attached have been paid by The 
Belden Brick Company and are only enclosed as reference. A l l  
moneys expended by us were to be reimbursed by agreement, so 
please accept the attached a s  a n  invoice to Midwest Research 
Institute. 

Should you have any questions or comments concerning this, please 
do not hesitate to contact me at 216-852-2424. 

Sincere 1 y ’  Yours, 

THE BELDEN BRICK COMPANY 

Ficrorio: Sugrrcrrek, Ohio / Srruburg, Ohio 



Wed 9/22/93 Locate test ports 
with Ron Myers 

Thur 16/7/93 Grinding plant 
test ports 

Mon 16/11/93 Grinding plant 
test ports 

Thur 10/21/93 Grinding plant 
test ports 

Sat 16/23/93 Grinding plant 
test ports 

Subtotal hours................. 

Mon 10/25/93 Construct kiln 
and dryer 
working platform 

Tues 16/26/93 Construct kiln 
and dryer 
working platform 

Wed 10/2?/53 Construct kiln 
and dryer 
working platform 

Thur 10/28/93 Construct kiln 
and dryer 
working platform 

F r i  16/25/93 Construct ki 
and dryer 
working plat 

Sat 10/30/53 Construct ki 
and dryer 

n 

orm 

n 

working platform 

Subtotal h o u r s . . . . . . . . . . . . . . . . . . . .  

RD 

RD 
R J  

RD 
RJ 

HD 
JP 

RD 
JP 

R D  
JP 
G S  
TI 

RD 
JP 
G S  
TI 

R D  
JP 
GS 
TI 

RD 
JP 
G S  
TI 

RD 
JP 
GS 
TI 
D S  

RD 
JP 
G S  
TI 
TB 

2 

2 
2 

1 
1 

9 
4 

li 

4 - -_ - -  - _ _ _ -  
29 $561.29 

9 
9 
9 
5 

9 
9 
5 
9 

9 
5 
5 
Y 

Y 
9 
5 
9 

5 
9 
Y 
9 
7 



c I : THE BELDEN BRICK COMPANY Page Num. . 2  
PLANT 6 €PA EMISSION TESTS 
LABOR COST BREAkDOWN - contd _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ - - - _  _ _ - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - - - - - -  

Mon 

Tues 

Wed 

Thur 

Fri 

Sat 

11/1/93 Construct kiln 
and dryer 
working platform 

11/2/93 Construct ki In 
and dryer 
working platform 

11/3/93 Construct kiln 
and dryer 
working platform 

11/4/93 Construct kiln 
and dryer 
working platform 

11/5/93 Construct kiln 
and dryer 
working platform 

11/6/93 Construct kiln 
and dryer 
working platform 

Subtotal hours.................... 

RD 
JP 
TB 
KL 
GS 

RD 
JP 
TB 
KL 
GS 
TI 

RD 
JP 
GS 
TI 
Ki 
DA 

RD 
JP 
GS 
TI 
Ftl 
DA 

TB 
JP 
GS 
TI 
DA 

HD 
JP 
GS 
DA 
TB 

9 
9 
5 
3 
9 

9 
9 
5 
3 
9 
9 

8 
9 
9 
9 
3 
9 

9 
9 
9 
9 
1 
9 

6 
9 
9 
9 
2 

4 
4 
4 
4 
4 

_ _ _ - -  _ _ _ _ _  
227 $4393.56 



Mon 11 /8 /93  Test Setup J P  9 
and preliminary TI 12 
testing HD 9 

Tues 1 1 / 9 / 9 3  Te.sting kiln TI 12 
and grinding plant TG 9 
Thru-put test of RD 9 
grinding plant GS El 

Wed i l / l O / 9 3  Testing kiln JP 9 
and dryer TI 12 

RD 9 

Thur 11/12/93 Testing kiln, dryer JH 9 
and grinding plant GS 9 
Thru-put test of RD 5 
grinding plant TI 12 

TG 9 
TB 1 
DA 3 

F r i  11/13/93 Teardown of G S  5 
equipment TI 6 

Sat 11/14/93 Teardown kiln TB b 

working platform GS 4 
DA 4 
TI 1, 

and dryer JP I) 

- _ _ _ _  _ - - - -  
Subtotal hours......... . . . . . . . . . . .  178 93445.17 



4 
THE BELDEN BRICK COMPANY Page Num.. 4 
PLANT 6 EPA EMISSION TESTS 
LABOR COST BREAKDOWN - contd _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mon 11/16/93 Teardown kiln TB 1 
and dryer DA 3 
working platform KL 3 

JP 9 
GS 9 
TI 9 
RD 3 

Tues 11/17/93 Teardown kiln KL 3 
and dryer JP 9 
working platform GS 9 

TI 9 
RD 3 

Wed 11/18/93 Teardown kiln KL 3 
and dryer JP 2 
working platform GS 5 

Ti 6 - - - - -  _ - - - -  
Subtotal hours .................... 86 91664 5 2  

Mon 11/20/93 Teardown kiln JP 1 
and dryer TI 4 
working platform _- - - -  - - - - -  

Subtotal hours .................... 5 $96.77 - - - - - -_ -_ -  _ _ _ _ _ - - - _ _  
............................................ I Total Labor Cost $ 1 4 1 ~ ~ . ~ ~  

Ave hourly rate..... $10.36 
FICA 6.200% 90.64 

' Medicare I. 450% 90. 15 
Unemp 1 -US 0.800% $0.08 
Unemp I -OH I. 725% 60.18 

Blue Cross 62.10 
Wkmn Comp 3.000% 10.31 

- - - - - - - - - - - - -  - - - - -  
$13 :e2 

Supv, Equip Use .............. 20% 
Vehicles..................... 20% 

Labor Cost Per Hour....................... 



10/21 /93  Decker Steel 

10/25 /93  Sugarcreek Lumber 

10/26/93 Sugarcreek Lumber 

10/26 /93  Sugarcreek Lumber 

10 /26 /93  Sugarcreek Lumber 

10/30 /93  Sugarcreek Lumber 

11 /1 /93  Sugarcreek Lumber 

11/5 /93  Sugarcreek Lumber 

11 /8 /93  Sugarcreek Lumber 

11/8 /93  Hitemp 

11 /15 /93  Hitemp - credit 

11 /5 /93  Fenton Bros 

11 /5 /93  Fenton Bros 

10/27 /93  Dover Tank 

11/10 /93  Dover Tank 

11/15/Y3 Chas Rewinding 

11 /15 /93  Ohio Whey 

Mating rings $19.77 
grinding plant 

Lumber for stack $349.98 
platforms 

Lumber for stack J3k4.86 
platforms 

Lumber f o r  stack $78.80 
platforms 

Lumber for stack 916.58 
platforms 

Lumber for stack $596.47 
p I atf orms 

Lumber for stack $101.41 
platforms 

Lumber for stack 6124.90 
p I atf orms 

Lumber for stack 91.73 
platforms 

Drill holes in $4093.40 
brick stack 

Dri I 1  holes in (4211 * 0 0 )  
brick stack 

Electrical 
supplies 

E I ectr ica I 
supp I ies 

$5.40 

95.40 

Steel for stack 661.50 
platforms 

Steel for stack 9183.92 
platforms 

Transformer 6138.52 
rental 

Truck 
we i ghings 

$55.00 



THE BELDEN BRICK COMPANY Page Num. .6 
PLANT 6 EPA EMISSION TESTS 
HATERIAL COST BREAKDOWN - contd _- - - -  - - - - - E = = I = I = = I = I E = . = = = I I - - =  

10/27/93 A m  High Reach Crane 
renta 

10/28/93 A m  High Reach Crane 
renta 

10/30/93 A m  High Reach Crane 
renta 

11/8/93 A m  High Reach Crane 
renta 

& lift 9562.00 

& lift 9267.00. 

& l i f t  5225.00 

& l i f t .  9475.00 

11/12/93 A m  H i g h  Reach Crane & l i f t  s200.00 
rental - - - - - - _ _ - - - - - - - - - - 

TOTAL HATERIAL COST ............................ 97695.72 - - - - - - - - - - - - - - - - - - 



THE BELOEN B H l C I f  COMPANY ragi. N u m . . ?  
PLANT 6 EPA EMISSION TESTS 
TOTAL REIMBURSABLE COST 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ =  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Total Labor Cost .................... $14129.00 

Total Material Cost . . . . . . . . . . . . . . . . .  $7695.72. 

Please Make Check Payable To: 

The Belden Brick company 
P.O. B o x  20910 
Canton, Ohio 44701-0910 

t 

1 



December 1, 1993 

MIDWEST RESEARCH INSTITUTE 
Suite 350 

401 Harrison Oaks Boulevard 
Caw. North Carolina 27513-2412 

Telephone (919) 677-0249 
FAX (919) 677-0065 

Ms. Gail Hutchens 
Galbraith Laboratories 
2323 Sycamore Drive 
Knoxville, Tennessee 37921-1750 

Subject: Request for Analysis of Samples, 
MRI Project No. 4601.01.05.01 
MRI Purchase Order No. 011063 

Dear MS. Hutchens: 

Midwest Research Institute (MRI) conducted an emission test 
at a brick manufacturing facility during the period of November 8 
to November 12, 1993. We are sending two sets of samples from 
this test to you for analysis. 

We are sending one set of six liquid samples which are to be 
analyzed for hydrogen chloride (HCl), chlorine (C12), and 
hydrogen fluoride (HF) by EPA Method 26A. These samples are 
listed in Table 1. 

In addition, we are sending a set of samples to be analyzed 
for condensible particulate matter, as listed in Table 2. For 
this second set of samples, the entire contents of each of the 
first six samples are to be analyzed in accordance with EPA 
Method 202, and the volume of the water and methylene chloride 
blanks must be determined. 

We would appreciate receiving the results of the analyses of 
both sets of samples by December 15. Also, within 25 days, we 
need you to provide us with a copy of all raw data and 
calculations. 



2 

Description 

H,SO, Aliquot 
NaOH Aliauot 

Sample No. 

Run 1 Run 2 Run 3 
1025 2025 3025 

1027 2027 3027 

11 H-SO, Blank I 1053 I I II 
NaOH Blank 1054 

Sample No. 
1019 

1020 

Description Volume (mls) 
Impinger contents, Run 1 226.8 

Methylene chloride rinse, Run 1 168.3 

2019 

2020 

3019 

3020 

1066A 

1066B 

Impinger contents, Run 2 490.3 

Methylene chloride rinse, Run 2 262.8 

Impinger contents, Run 3 490.7 

Methylene chloride rinse, Run 3 262.8 

Water blank Not determined 

Methylene chloride blank Not determined 



2 

- 
Sample No. 

Description Run 1 Run 2 Run 3 

H7SOA Aliquot 1025 2025 3025 

NaOH Aliquot 1027 2027 3027 

H,SOA Blank 1053 

NaOH Blank 1054 

TABLE 2. CONDENSIBLE PM SAMPLES FOR ANALYSIS BY METHOD 202 

I 

I 



_, . , .. 

3 

Thank-you for your assistance. Please call me to verify 
that the shipment has been received intact. If you have any 
questions or need additional information, please call me at 
(919) 677-0249, extension 5359, or Miro Szydlo at (816) 753-7600, 
extension 1424. 

ental Engineer 

cc: Pam Murowchick, KCO 
Miro Szydlo, KCO 
April Carender, KCO 



DOCUMENT CONTROL SHEET Page 1 
P 

P r o j e c t  No.: @&77-0/ (Subtask Np.) CIf 
Document Name: /&& 4 G/&A,% WP COMMENTS: 

Or ig inator:  Has/,r dw 
WP I D  No.: 2S22@ 

/ 

1 

r)l 

e: ( ) S i n g l e  E: ( v / D r a f t  DATE TO UP: '//3 FWWAT: (-1 EPA 
( ) MRI 
(=) Spec ia l  Double (-) F i n a l  DESIRED WE DATE: (/bo (-) 1 I/Z ( ) F i n a l  D r a f t  

(=) Rainbow F l e x i b l e  (- 

PREPARE: ( ) Envelope WP PROOF: (-) Yes 
) N O  

Fi rm (- 3/ 
OPERATOR'S INITIALS: fimJ - (I) Label (- 

RWTE : ACTION: OAT€ : W E N T S :  

I 
I 

I 

- 
3 

SPACING: ( S i n g l e  MITpuT: (-) J D r a f t  
(-) 1 1/2 ( ) F i n a l  D r a f t  

DATE TO w: 11/90 F M T :  ( EPA 

DES I RED WE O A Y  @' (-) MRI (r) Spec ia l  (=) Double (-) F i n a l  
(=) Rainbow F l e x i b l e  (- 

F i rm (- PAEpARE: (-) Envelope WP PROOF: ( ) Yes 
OPERATOR'S INITIALS: A u  (-) Label (=) No 

COMMENTS: 

ROUTE : ACTION: DATE: W E N T S :  

SPACING: ( 1 S i n g l e  w: (-) D r a f t  

:&Final 
(-) Rainbow 

F i n a l  D r a f t  (-3 I 1/2 
DATE TO WP: / 2 / 1  FWMAT: (-) EPA 

( 1 MRI 
DESIRED WE DATE: /2// Spec ia l  (=I Double 

PREPARE: ( Envelope WP PROOF: ( ) Yes (7) Label (1) No 

F l e x i b l e  &' 
Firm 

WERATOR'S INITIALS: / 

W T E  : ACTION: DATE : UmMENTS : 



b 

DOCUMENT CONTROL SHEET Page 2 
Project No.: Document name: - T 

5 

4 

DATE TO UP: FOOHAT: ( ) EPA a: ( ) Si'ngle w: (-) D r a f t  

DESIRED WE DATE: (1) Specia l  (1) Double (-) F i n a l  
(-) MRI (-1 I I /2 ( ) F i n a l  D r a f t  

F l e x i b l e  ( ) (-) - Rainbow 
F i rm 

PREPARE: (-1 Envelope W P  PROOF: (-) Yes 
OPERATOR'S INITIALS: - (-) Label (- ) N O  

M: ( 1 Single O U O U :  (-) D r a f t  DATE TO UP: 

DESIRED WE DATE: (=) Specia l  (I) Double (-- F i n a l  
(-) I 1/2 ( y n a i  D r a f t  

(-1 Rainbow 

iyf FORMAT: ( 1 EPA 
(-) MI 

F l e x i b l e  (-) - 
F i r m  (- 1 

PREPARE: ( ) Envelope WP PROOF: (-) Yes 
OPERATOR'S INITIALS: - (=) Label (- ) N o  

W E N T S :  P h  w - @m-7aGe& 74 - ec w\ 

7 

ROUTE : ACTION: DATE: W E N T S :  

- 

DATE TO UP: F W T :  (-) EPA m: ( ) S i n g l e  m: (-) D r a f t  

DESIRED DUE DATE: (1) Specia l  (z) Double (-) F i n a l  
( ) m i  (-) 1 1/2 ( ) F i n a l  D r a f t  

F l e x i b l e  ( (r) Rainbow 
F i rm (1) 

PREPARE: (-) Envelope WP PROOF: ( ) Yes 
OPERATOR'S INITIALS: - (-1 Label (1) No 

W E N T S :  

RWTE : ACTION: DATE : CCWENTS : 

6 IDATE TO w: 
DES I REO WE DATE : 

F l e x i b l e  ( 
F i r m  

FORMAT: 

-: 

SPACi ffi : - 

WP PROOF: 

COWIENTS: 

ROUTE: ACTION: DATE : W E N T S :  

W E N T S :  

ROUTE : ACTION: MTE : COmENTS. 

I 





TABLE LIST FOR BELDEN TEST REPORT--CHAPTER 3 

Table No. 
3-1 
3-2 
3-3 3-11- 
3-4 3 - 0  
3-5 3-19 

J 7-15 3-6 3-3 
J 3-7 9+ 
J 9-16 3-8 a -$ 
J 3-T 3-9 3-6 

J 3 1 9  3-11 3 6  
J s ? ~  3-12 9-9  

J 3H 3-13 3-m 
. U.l) 3-14 3 - p  

f 3-18  3-10 3-7 

Descriution 
Sampling and analysis matrix 
Test schedule 
Grinding/screening process data 
Dryer process data 
Kiln process data 
Grinding/screening--PM-l0 
Process sample sieve and moisture analysis 
Kiln stack--metals 
Kiln stack--volatiles 
Kiln stack--semi-volatiles 
Kiln stack--inorganic gases and THC 
Kiln stack--PM and PM-10 
Kiln stack--HC1, HF 
Dryer stack--THC, methane/ethane 



TABLE 3-2. BELDEN BRICK-TEST SCHEDULE 

fabric filter inlet 

FILENAME: BB-T3-2 
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TABLE 36. SUMMARY OF KILN EMISSION FWTES AND EMISSION FAC 
Mass emission rate, kg/hr 

Run 

z-I ,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 5.5E-05 7.6E-06 2.1E-05 
2-Hexanone 4.3E-06 2.4E-04 1.6E-04 1.4E-04 
Tetrachloroethene 5.9E-06 6.5E-06 4.1E-06 

. 

Source/analyte 1 2 3 Ave. 

Dichlorofluoromethane 
Bromomethane 5.3E-04 9.6E-05 2.1E-04 
Acetonitrile 1.2E-04 4.1 E-05 
Acrylonitrile 

Chloromethane 2.4E-03 1.4E-04 3.2E-04 9.5E-04 

Vinl chloride I I I I 
Chloroethane I 1.8E-03 1 1 6.1E-04 I 8.2E-04 
lodomethane I 2.6E-04 I 2.3E-05 I 1.2E-04 1 1.3E-04 
Trichlorofluoromethane 
Methylene chloride 9.OE-06 1.5E-05 2.2E-06 8.8E-06 
Acetone 1.6E-03 2.1E-03 4.2E-03 2.6E-03 
Carbon disulfide 6.8E-05 8.3E-05 4.2E-05 6.5E-05 
1 1.nhhlnmathana 

1 ,I-Dichloroethane I I I I 
1 ,Z-Dichlorcethene (total) I 
t-I ,2-Dichloroethene I I I I 
Chloroform 
1 ,Z-Dichloroethane 
2-Butanone 1.5E-04 3.5E-04 5.6E-04 3.5E-04 
1 ,i ,!-?richlorc-t!?me 1 .E-% 8.4 E M  &.:E-36 
Carbon tetrachloride 
Vinyl acetate 
Bromodichloromethane 
1.2-Dichloropropane 
cis-I .%Dichloropropene 
Trichloroethene I I I I 
2-Chloroethyl vinyl ether 
Dibromochloromethane I I I 
Dibromomethane 
Dibromoethane I I 
1 ,I ,2-Trichloroethane 
1,4-Dichloro-2-butene 
Benzene 4.1E-03 7.1E-03 1.9E-03 4.4E-03 

1 ,I ,2,2-Tetrachloroethane I I I I 
Toluene I 1.7E-04 I 2.6E-04 I 2.9E-04 I 2.4E-04 
Chlorobenzene 
Ethylbenzene 5.0505 6.7E-05 8.6E-05 6.8E-05 
Styrene 1.6E-05 7.5E-05 4.1 E-06 3.2E-05 
m-/p-Xylene 7.6E-05 1.1 E-04 1.3E-04 1 .OE-04 
o-Xylene 6.5E-05 9.5E-05 1.1 €44 9.OE-05 
Hexachloroethane I I I I 
1.2-Dbromo3-chloropropan I I 1.9E-04 I 3.3E-05 I 7.4E-05 

2.8E-06 4.8E-06 7.1 E-07 2.8E-06 
5.1E-04 6.5E-04 1.3E-03 8.3E-04 
2.2E-05 2.6E-05 1.3E-05 2.OE-05 

1.3E-03 2.2E-03 6.2E-04 1.4E-03 =EEH 
I I I 

5.3E-05 I 8.2E-05 I 9.2E-05 I 
I I I 

7.6E-05 

I I I 
I 6.OE-05 I 1.1E-05 I 3.5E-05 





TABLE 3.7. SUMMARV OF KILN EMISSION RATES AND EMISSION FACTORSSEMWOlAnLES (METRIC UNITS) 
usss anMon me. ham, IEmiaiOn fsdor. Wua 

D.._ D.." -I, -,, 
.?-Jrce/enehFe 1 1  2 1  3 1  Aw. I 1 1  2 1  3 1  AW. 
Phenol I 0.000155 1 0.000150 I O.0001M I 0.000133 I 5.OE-05 1 4.8E-05 I 3.1E-05 I 4.3E05 

I I I I I I I I 
Naphthalsne I 7.mE-05 I 0,00013881 8.724E-05 I 0.000103 1 2.3E05 I 4.4E-05 I 3.1E-05 I 3.3E-05 

@,em I I I I I I I I 
Butylbe"2yl phmate 
3,3'.Dichlorobenzidins I I I I I I I I 
Benzo(a)enthraoane 

I 2426E-05 I 2.54E-05 3.432E-05 2.8oE05 I 7.7E-S 1 8.OE-S 1 1.lE-05 I 8.SE-S 



TABLE 3-7. SUMMARY OF KILN EMISSION RATES AND EMISSION FACTORSSEMCVOlATlLES (ENQUSH UNITS) 
pk-9 mi%km rate. Imr IEmlssbn factor. lbnon I 

I I I I I I I 
Hexeohbroemane I 

hwont 

phenol 
0.0157 

I I I I I I I I 
rm 

I I I I I I I I 

I I I 
--'hens I I I 1 I I 

I I 
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(a) Resub invalid due to contaminated blank sampk. 
(b) The h nm0 for mh 50 and 52 doss Mt posihniy confirm Lha peserua of chloromethane. 
(c) High background melutss wiLh Lbe target analyie: d&dm limit may be higher due to mabix related interferenee: resub b i d  high. 
(Q Interference meluted WHh mniyie: mass spearurn did no1 meat criteria 
(e) Resub b i d  low due to mass peak saturating the mass spectrometric detector. 
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TABLE 319. KILN EMISSION TESTS RESULTS-INORGANIC GASES 

Gas temperature, F 
Oxygen, % 
Carbon dioxide, % 
Moishrre. % 
Flowate, ACFM 
Flowrate, DSCFM 

la) Based on average of 120 readings. 

380 400 409 
17.6 17.6 17.6 
2.2 2.2 2.2 
4.1 5.5 4.2 

PW6 20,209 20,356 
21,711 19,104 19,493 

. .  - - 
p) Concentration in percent. 
(c) Runs 1 and 2 based on average of 2 readings: Run 3 based on average of 5 readings. 

-.TABLE 919. KILN EMISSION TESTS RESULTS-INORGANIC GASES 

An- 

ANDTHC (ENGLISH UNFS) 
I 1 I I R 

Run 
1 I 2 I 3 IAverage 

I IConcentration, ppm 

lNOx I 15.8 I 25.7 I 25.0 I 22.2 I 
co2 (8) 

MeLhane (c) 6.55 5.05 4.92 

E h n a  (4 
(a) Based on average of 120 readings. 
p) Concentration in percent 
(c) Runs 1 and 2 based on average of 2 readings; Run 3 based on average of 5 readings. 







TABLE 3-21. KILN EMISSION TEST RESULTS-HF. HCI, Ck? (METRIC UNITS) 

Analyte 
HF 
HCI 
c12 

M a s s .  ug I Concentration, uS/DSCM 
1 2 3 Average 1 2 3 Average 

31,969 43,510 37,333 37,607 13.673 14.729 13,171 13.050 

120 21 6 169 171 54.7 73.1 59.6 62.5 
2,117 2,449 2,302 2,209 905 829 012 049 

TABLE 3-21. KILN EMISSION TEST RESULTS-HF, HCI, C12 (ENGUSH 

Carbon dioxide, % 

UNITS) 

. 



lElnosed time I I I I 

Oxygen, % 

% isokinetic I I I 
GAS PARAMETERS 

17.6 I 17.6 I 17.6 

IValume~ ACM I I I I 

Carbon dioxide, % 2.2 2.2 

Volume, DSCM I I I 
Gas temperature, C I 37.8 I 37.8 I 37.8 

2.2 
Moisture, % 
Flowrate. ACMM 
Flowrate, DSCMM 

4.2 4.2 4.2 
1971.0331 1,947 1,995 
1733.7083 1,712 1,755 

(a) Run 1 data estimated as average of Runs 2 and 3 data. 

Analyte 
mc 
methane 
ethane 

Concentration, ppm 
Run 

1 2 3 Average 
80.2 85.6 91.9 85.9 
102 91 106 99.66667 
9.2 6.7 7.6 7.833333 

.TABLE 3-22. DRYER EMISSION TESTS RESULTS-THC, METHANUETHANE 

Start time 

Gas temperature. F I 100 

% isokinetic I I I 
GAS PARAMETERS 

100 100 

IVolume, ACF 

Analyte 
THC 
methane 
ethane 

1 2 3 Average 
80.2 85.6 91.9 85.9 
102 91 106 99.7 
9.2 6.7 7.6 7.83 - 

Carbon dioxide, % 
Moisture, % 4.2 
Flowrate, ACFM 69,606 68,760 70,452 
Flowrate, DSCFM 61,225 60,472 61,978 

~ 

(a) Run 1 data estimated as average of Runs 2 and 3 data. 

I Concentration, ppm 
Rim 

I I I . . 

(METRIC UNITS) 

(ENGLISH UNITS) 
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THE BELDEN BRICK COMPANY 

P. 0. BOX # 430 

SUGARCREEK, OHIO 44701-0430 

- -  August - 3 .  lYY3 

Midwest Research Institute 
401 harison O a k s  Blvd. 
Cary luC. 27513 

ATTENTION: Mr . Richard Mhr inshaw 

R 5 :  BELDEN BF.ICK T R I F  REF'CRT 

hear Rick: 

Fiezsc find enclosed the June 9. 1993 trip report with 
corrections indicated. Our review found nothing of any 
consequence that needs to be changed. We also find nothing of any 
confidential nature that needs to be withheld. 

Should you ha.ve any questions concerning the chanses that need to 
be made. do not hesitate to contact me. 

Please make every attempt to give us at least six ( 6 )  weeks 
notice o f  the dates you intent tu test. as we wish to have t h e  
Center for Engineering C.eramic Manufacturing come up from Clemson 
to observe the tests. Also. we may ask our contract stack tester 
to run parallel tests for comparative purposes. Also. The only 
motel in town is a local Bed and Breakfast Barn and may not be 
able to supply us with enough rooms if we wait to schedule much 
1 on g e f . 
iiicl;. i f  this letter needs to be sent to another parry, please do 
s o  f o r  me as 1 could not tell from the instructions where to send 
it. 

Than l . :  you for you consideration in this matter. and should you 
have any questions please advise. 

Si ncere 1 y Yours. 

Lb h n C . J,&n s en 
./ENV 1 RONbI6NTAL ENG I NEEF: 

/ 



OFFICE OF 
AIR OUALITY PLANNING 

AND STANDARDS 

Mr. John Jensen 
Environmental Engineer 
Belden Brick Company 
Dover Road 
Sugarcreek, Ohio 44681 

Dear Mr. Jensen: 

Enclosed is a draft of the trip report covering a visit by 
Brian Shrager and Richard Marinshaw of Midwest Research Institute 
(MRI) to the Belden Brick Company (Belden) facility in 
Sugarcreek, Ohio on June 9, 1993. We would appreciate your 
reviewing the report for any errors or omissions. You may return 
the enclosed copy of the report with your written comments, if 
you wish. A copy of the final version of the report 
incorporating your comments will be sent to you for your records. 
Since this report will eventually become a part of the public 
record, we want to portray your operation as accurately as 
possible. The custody receipt for the trip report is also 
enclosed. Please sisn and date the form to acknowledse receiDt 

. 

-, 
I 

eport and reiurn a CODY of the form to thG-&- 
Officer, Emission Standar-l3), Research , 

.- ,' Triangle Park, North Carolina 27711. ,Cm- ---- 
-u' 

contained in the trip report would reveal trade secrets or other 
confidential information, you should clearly identify the 
specific information. If EPA determines that there is a need to 
disclose such information, we will need, at that time, the 
following to support your claim: 

disclosure of the specific information to others; 

disclosed to others and the precautions taken in connection 
therewith; 

other Federal agencies (furnish a copy of any such determination, 
or reference to it, if available); and 

If you believe that disclosure of any specific information 

1.' Measures taken by Belden to guard against undesired 

2 .  The extent to which the specific information has been 

3. Pertinent confidentiality determinations, if any, by 

L 



1 

.” 

2 

4. Whether Belden asserts that disclosure of the specific 
information would be likely to result in substantial harmful 
effects on Belden‘s competitive position, and, if so, what those 
harmful effects would be, why they should be viewed as 
substantial, and an explanation of the causal relationship 
between disclosure and such harmful effects. 

constitute a trade secret will be protected under 18 U.S.C 1905. 
However, all emission data will be available to the public. 

We respectfully request that you submit your review comments 
on the trip report by September 3, 1993. If you concur with the 
information contained in the report, we would appreciate a letter 
to that effect. In addition, please indicate in your letter or 
use the attached form to indicate whether the report is 
considered nonconfidential, partially confidential, or fully 
confidential. 
1993, the report will be considered nonconfidential and accurate. 

provided by Belden. The information you supplied will be most 
helpful to us. If you have any questions, please call 
Mr. Ron Myers at (919) 541-5407 or Richard Marinshaw of MRI at 

Any specific information subsequently determined to 

If we do not receive a response by September 3, 

Again, we appreciate the cordial reception and informaticn 

(919) 677-0249. 

David Mobley. Chief u ission Inventory Branch 
Technical Support Division 

Enclosure 



TO WHOM IT MAY CONCERN: 

I have reviewed the attached draft trip report (dated 
July 13, 1993) for the visit to the Belden Brick Company facility 
in Sugarcreek, Ohio on June 9, 1993, by Brian Shrager and Richard 
Marinshaw of Midwest Research Institute. 
considers the report to be: 

Belden Brick Company 

nonconfidential in its entirety. 

confidential in its entirety 

partially confidential (the specific portions that 
are considered to be confidential have been noted 

c 
y of the report or in the cover letter). 

- 
&& 



c. . . :- 
AB& 

JUL 2 9 1993 
#7€0 =., 

3 nesi UNITED STATES ENviRoNMENTAL PRoTEcTioN AGENCY 
5 

"$ 
'><< mo,cG' 

RESEARCH TRIANGLE PARK, NC 2771 1 

'.F 
OFFICE OF 

AIR QUALITY PWNNING 
AND STANDARDS 

Mr. John Jensen 
Environmental Engineer 
Belden Brick Company 
Dover Road 
Sugarcreek, Ohio 44681 

Dear Mr. Jensen: 

Enclosed is a draft of the trip report covering a visit by 
Brian Shrager and Richard Marinshaw of Midwest Research Institute 
(MRI) to the Belden Brick Company (Belden) facility in 
Sugarcreek, Ohio on June 9, 1993. We would appreciate your 
reviewing the report for any errors or omissions. You may return 
the enclosed copy of the report with your written comments, if . 

you wish. A copy of the final version of the report 

Since this report will eventually become a part of the public .- 

record, we want to portray your operation as accurately as 
possible. The custody receipt for the trip report is also 
enclosed. Please sign and date the form to acknowledge receipt 
of the report and return a copy of the form to the Document 
Control Officer, Emission Standards Division (MD-13), Research 
Triangle Park, North Carolina 27711. 

i-- ,,,orporatiiig your comments will be sent to you for your records. 

- 

If you believe that disclosure of any specific information 
contained in the trip report would reveal trade secrets or other 
confidential information, you should clearly identify the 
specific information. If EPA determines that there is a need to 
disclose such information, we will need, at that time, the 
following to support your claim: 

disclosure of the specific information to others; 

disclosedr..eo:others and the precautions taken in connection 
therewith? f,, + ' 

other Federal agencies (furnish a copy of any such~determination, 
or reference to it, if available); and 

1. Measures taken by Belden to guard against undesired 

_,- " - -. 
2. . . 6 e  extent'.to which the specific information has'been 

3 .  Pertinent confidentiality determinations, if any, by 



i' . , '1 

2 

4. Whether Belden asserts that disclosure of the specific 
information would be likely .to result in substantial harmful 
effects on Belden's competitive position, and, if so, what those 
harmful effects would be, why they should be viewed as 
substantial, and an explanation of the causal relationship 
between disclosure and such harmful effects. 

Any specific information subsequently determined to 
constitute a trade secret will be protected under 18 U.S.C 1905. 
However, all emission data will be available to the public. 

We respectfully request that you submit your review comments 
on the trip report by September 3, 1993. If you concur with the 
information contained in the report, we would appreciate a letter 
to that effect.' In addition, please indicate in your letter or 
use the attached form to indicate whether the report is 
considered nonconfidential, partially confidential, or fully 
confidential. If we do not receive a response by September-3, 
1993, the report will be considered nonconfidential and accurate. 

Again, we appreciate the cordial reception and information . 
provided by Belden. The information you supplied will be most 
helpful to iis. If you have any questions, please call 
Mr. Ron Myers at (919) 541-5407 or Richard Marinshaw of MRI at 
(919) 677-0249. 

Sincerely, 

David Mobley, Chief 
Emission Inventory Branch 
Technical Support Division 

Enclosure 

OAQPS/TSD/EIB:RMyers, rm 455B, 4201 Bldg., 541-5407, MD-14 
(MRI/RMarinshaw/LKaufman/677-0249/07/29/93) 



Date: 

Subject : 

From: 

To: 

July 13, 1993 
(Finalized September 3, 1993) 

MIDWEST RESEARCH INSTlTUT 
Suite ? I  

401 Harrison Oaks Bouleva 
Cary, Nonh Carolina 27513-21 

Telephone (919) 677.02. 
FAX (919) 677-0C: 

Site Visit.--Belden Brick Company 
Review and.Update Remaining Sections of Chapter 8 
(Mineral Products Industry) of AP-42, 
EPA Contract 68-D2-0159, Work Assignment 12 
M R I  Project 3612 

Brian Shrager* 

Ron Myers 

U. S. Environmental Protection Agency 
Research Triangle Park, NC 27711 

EPA/EIB/EFMS (MD-14) 

I. Pumose 

The purpose of the visit was to evaluate the feasibility of 
emission testing at this site for the purpose of developing 
emission factors for AP-42. 

11. Place and Date 

I11 

Belden Brick Company 
Dover Road 
Sugarcreek, Ohio 44681 

Date: June 9, 1993 

Attendeeg 

Belden Brick ComDanv ( Belden) 

John Jensen, Environmental Engineer 

Midwest Research Institute (MRI) 

Richard Marinshaw 
Brian Shrager 

IV. Discussioq 

The group began a tour of Belden's Sugarcreek, Ohio 
operations by viewing the mining operations that provide the raw 
materials for all of Belden's Sugarcreek plants. Belden has 
32 open pits, one of which is shown in Figure 1, from which the 
materials are mined. The pits include deposits of three types of 
shale (Nos. SA, 4 ,  and 3A), No. 4 fire clay, and No. 5 fire clay, 
in addition to limestone, sandstone, and coal. Figure 2 shows 
the profile of a typical "Belden hill" from which these raw 
materials are mined. The raw materials are mined by power 
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shovels and transported to the plants by truck. Figure 3 shows 
an exposed seam of 3A shale at a "Belden hill" or open pit mine. 
Mr. Jensen pointed out the regional geologic formations and 
emphasized Belden's use of different raw material blends for 
production of different types of brick. The group proceeded to a 
facility where the raw materials are test fired on a weekly 
basis. Belden maintains detailed records of the material 
characteristics and locations within the pits. Mr. Jensen 
explained that it is vital to the production operations to know 
exactly how a particular material will look when it is fired in a 
kiln. The group then visited Plant 6 ,  which consists of a 
central crushing, grinding, and screening operation, a central 
brick forming operation, eight brick dryers, and three kilns. 
Plant 6 produces 36 to 40 million bricks per year. The grinding 
room operates 8 hours per day, 5 days per week, and the kilns 
operate continuously. The typical raw material moisture content 
was not known at the time of the visit. 

From Plant 6, the group proceeded to Plant 8 ,  which 
consists of two primary crushers in a sepdrace building; a. 
central grinding, screening, and-raw material storage area; a 
central brick forming operatiom that includes two extruding 
lines: il soft mxd line; a dryer for the soft mud line; six drying 
tunnels for the extruding lines; a preheater for the soft mud 
line; and three kilns. Plant 8 produces 7 0  million bricks per 
year. The grinding room operates 8 hours per day, 5 days per 
week, and the kilns operate continuously. 

not typical of the brick manufacturing industry and are not good 
candidates for testing. Plant 3 is a new facility that has a 
very large grinding room and tunnel kiln, and Plant 4 uses 
periodic kilns to fire bricks. Figures 4 and 5 show the Plant 4 
brickyard and periodic kilns. Figure 6 shows a periodic kiln. 
The following paragraphs describe the process operations in 
Plants 6 and 8 in more detail. 

Plant 6 

The group also visited Plants 3 and 4, but these plants are 

Figure 7 presents a process flow diagram for Plant 6. 
Production begins at the grinding room, which is a large metal 
building that contains separate fire clay and shale processing 
lines. Each identical line consists of a hopper, double-roll 
primary crusher, crushed material storage bins, a grinder, and 
three screens. The raw material is transported from the mine by 
truck in loads of approximately 23 Megagrams (Mg) (25 tons). The 
trucks dump the material into the fire clay or shale hoppers from 
which the material transported by drag chains to double roll 
primary crushers. From each crusher, the material is conveyed to 
storage bins, then to the grinder and screens. All material is 
ground prior to screening. Oversize material from the screens is 
conveyed back to the grinder for further size reduction. 
Undersized material from the screens is conveyed to the fine 
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clay/shale storage.bins located in an adjacent building. 
Emissions from each line (crusher, grinder, screens and conveyor 
transfer points) are ducted to separate fabric filtration systems 
that are located just outside of the grinding room. Figure 8 
shows a vibrating screen with the hood and ductwork that leads to 
the fabric filter.. Figure 9 shows the fabric filter inlet duct 
for the clay processing line. The duct is of sufficient length 

. for testing, but two smaller ducts from the processing line tie 
into the main duct downstream of the potential test area. 
Figures 10 and 11 show the fabric filter outlet ducts for the 
clay and shale processing lines, respectively. The shale line 
outlet duct is 0.84 meters (m) ( 2 9  inches [in.l).in diameter and 
is 3 . 7  to 4.0 rn (12 to 13 feet [ftl) in length. The clay line 
outlet duct is 0.74 m (33 in.) in diameter and is 3.8 m (12.3 ft) 
in length. The air flow rate f r each screen.hood is about 

through each crusher and grin er pickup point and conveyor 

is 4,500 feet per minute (ft/min). Because nearly all of the 
emission points in the grinding room are hooded, fugitive 
particulate matter (PM) emissions are negligible. .,.~~ 

clay/shale storage bins located in a building adjacent to the 
grinding room. The grinding room and conveyors are shown in 
Figure 12. Material from the fine clay/shale storage bins is 

2 , 4 0 0  cubic feet per minute (ft 9 /min) and the air flow rate 
transfer point hood is 600 ft 9 /min. The system ca.rrying velocity 

.. . d r - - - .  

A- . 
The grinding room product is conveyed to the fine 2: 

conveyed to the mill room. . .. 

.c 

In the mill room, the material is conveyed to one of four 

However, clay’and shaIe can be mixed on any 
Approximately one-third $$,the bricks 

extrusion lines. Lines 1 and 4 procese shale, and lines 2 and 3 
process fire clay. 
of the four lines. 
produced in Plant 6 are made from-a blend’of&hdles, one-third 
are made from fire clay blends,. and.the remaining third are made 
from a mixture of.fire ?A.ays. and.ahales: .-._. ”.. ... .~ . 

.~ ,. a 
- .  . _  _ .  . -  . .I . . .. *.- 

i .  
.. . . .  

Each extrusioa. lh% in61udea. a pug- al~B$4kmmrr1 chamber, 
and die. 
material moisture content and discharge th 
into the vacuum chambers. The vacuum chambers de-air and compact 
the material. Next, the material is continuously augered through 
the dies. This is referred to as the “stiff extrusion process.” 
The material is extruded in four continuous columns, the outsides 
of which are lubricated with No. 2 oil, which facilitates 
cutting. The columns then pass through rotating wire cutters and 
are cut into the desired brick dimensions. 

The pug m4$1s~.’~rd.x =the..materiaI’’ v- water to raise the 
material directly 

Several additives are mixed with the raw material (as 
needed) before extrusion. Iron chromite and manganese dioxide 
are used for coloring purposes, and barium carbonate is added to 
keep sulfates from rising to the surface of the brick. Additive 
feed is controlled by computer. 
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After cutting, the bricks are stacked by hand onto the kiln 
cars. On average, each car carries 3,472 bricks. From the 
stacking area, the bricks are transported to eight dryers (shown 
in Figure 13), which are heated by waste heat from the cooling 
section of the kilns and by Dutch oven type heaters, which are 
additional gas-fired'burners located on the top of the dryers. 
These dryers maintain temperatures ranging from 49OC (120OF) at 
the entrances to 177OC (350OF) at the exits. Three stacks (shown 
in Figure 14) vent emissions from the eight dryers to the 
atmosphere. Dryers 1, 2, and 3 share a stack, dryers 4 and 5 
share a stack, and dryers 6, 7, and 8 share a stack. The dryer 
stacks are circular in cross seetion and are made of steel. From 
the dryers, the cars are transported to the kilns for firing. 

used to fire the bricks. Kilns 1 and 2 are 104,m (340 ft) long, 
and kiln 3 is 119 m (390 ft) long. Each kilqgconsists of six 
sections, including the offtake, oxidation, preheat, firing, 
rapid cool, and cooling sections. Kilns firing fire clay 
products maintain temperatures ranging from 204OC (400OF) at the 
offtake section to about 1149OC (2100OF) at the hottest point of 
the firing section. Kilns firing shale products maintain 
re%peratr?res ranging froxii 204OC i400°F) at the offtake section to 
about 1071OC (196O0F) at the hottest point of the firing section. 
Between the firing and rapid cool sections is' the zero point of 
each kiln. The zero point is the theoretical point beyond which 
combustion gases do not pass. Beyond the zero point, only the 
waste heat (no combustion gases) from the fired bricks in the 

Plant 6 has three natural gas-fired .tunnel kilns that are 

cooling section is ducted to the brick dryers. '*. 
Emissions from the kilns are ducted to twq stacks (shown in 

Figure 15) , one serving -&ilns 1 and 2, and one &%wing kiln 3 .  
The stack serving kilns 1 and Z is brick and has.dimensions of 
1.5 x 1.6 m (60 e64 in). This stack is s it in the center, 

side of the stack that vents emiseimns from kiln 2 is equipped 
with 5 in. samplw ports. 
brick and is 1.7 m (68 in.) square in cross sectiodi This stack 
is equipped with 5 sampling ports. There-are no emission 
control devices on either of the t w o  stacks. Emissions from the 
kiln are likely to be PPI, sulfur dioxide, nitrogen oxides, carbon 
monoxide, fluorides, and other inorganic and organic compounds 
from combustion or vaporization of the raw materials. 

effectively creating two 1.5 x 0.81 m (60 s 32 in.) stacks. The 

The stack serving kiln-3 is also 

Plant 8 

Figure 16 presents a process flow diagram for Plant 8. 
Production begins at the primary crusher building. The raw 
material is dumped by truck into the fire clay or shale hoppers 
that feed the primary crushers. From each crusher, the material 
is conveyed to storage bins that are located in the grinding 
room. The grinding room is a large metal building that contains 
separate fire clay and shale processing lines and includes four 
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baghouses, two of which contain dual fabric filters. Figure 17 
shows a rim discharge grinder, Figures 18 and 19 show some of the 
vibrating screens and hoods, Figure 20 shows several screens and 
a fabric filter, and Figure 21 shows a fabric filter. Because of 
the number of fabric filter ducts that would require testing, 
this grinding room is not considered a good candidate for an 
emission test. 

The grinding room product is conveyed to the fine clay 
storage bins. Material from the fine clay storage bins is 
conveyed to the mill room. 

In the mill room, the material is conveyed to one of two 
extrusion lines or to the soft mud line. Most of the bricks 
produced in Plant 8 are made from a blend of clays and shales. 
The extrusion lines are similar to the Plant 6 extrusion lines. 
The soft mud line uses a completely different method to form 
bricks. A double pug mill increases the material moisture 
content to about 28 percent. This "soft" material is forced into 
sand-lined molds, which are inverted, depositing the molded 
material onto wooden pallets that support the material so that it 
will retain the proper brick dimensioss. The pallets tianSpGrt 
the "soft" bricks to a dryer, which hardens the bricks so that 
they can be mechanically set onto kiln cars. The drying process 
takes 20 hours, and the finishing temperature in the dryer is 
about 66OC (150°F). 

After forming and drying, the soft mud bricks are 
mechanically set onto kiln cars. After forming and cutting, the 
extruded bricks are hand set onto kiln cars. On average, each 
car carries 5,616 bricks. From the stacking area, the soft mud 
bricks are transported to a holding area and~then to a preheater, 
and the extruded bricks are transported to six holding 
rooms/dryers, which are heated by waste heat from the cooling 
section of the kilns. These-dryera maintais. temperatures ranging 
from 49OC (120°F) at the entrances to 177OC (.350°F) at the exits. 
Three stacks ventjdssions frq&.the,,preheaters and dryers to the 
atmosphere. The preheater has-one eack; dryers-1'; 2, and 3 
share a stack; and dryers 4, 5 ,  and 6 share a stack. From the 
dryers, the cars are transported to the kilns for firing. 

used to fire the bricks. The kilns have a considerably larger 
capacity than the Plant 6 kilns, and they include a flashing 
zone, where coal, natural gas, or zinc can be introduced into the 
kiln atmosphere, creating smoke that adds color to the surface of 
the bricks. The smoke is drawn into the firing section of the 
kiln. Kilns firing fire clay products maintain temperatures 
ranging from 204OC (4OOOF) at the offtake section to about 1149OC 
(2100OF) at the hottest point of the firing section. Kilns 
firing shale products maintain temperatures ranging from 204OC 
(400OF) at the offtake section to about 1071OC (1960OF) at the 
hottest point of the firing section. Between the firing and 

Plant 8 has three natural gas-fired tunnel kilns that are 



6 

rapid cool sections is the zero point of each kiln. At the zero 
point in each kiln, the combustion gases are drawn away from the 
cooling zone, and the waste heat (no combustion gases) from the 
fired bricks in the cooling section is drawn to the ducts that 
lead to the brick dryers and preheaters. 

Emissions from the kiln are ducted to two stacks, one 
serving kiln 1 (shown in Figure 2 2 ) .  and one serving kilns 2 and 
3 (shown in Figure 23). Both stacks are constructed with brick 
and are 1.4 m (56 in.) square in cross section. The stack 
serving kilns 2 and 3 is equipped with a 5-in. sampling port. 
There are no emission control devices on either of the two 
stacks. Figure 23 shows both kiln stacks above the roof of 
Plant 8. Emissions from the kiln are likely to be PM, sulfur 
dioxide, nitrogen oxides, carbon monoxide, fluorides, and other 
inorganic and organic compounds from combustion or vaporization 
of the raw materials. 

V. Conclusions 

The sources being considered for testing are the grinding 
room and the kilns. It appears feasible to test controlled PM 
and PM-10 emissions from the Pia-t 6 grindiiig room. The grinding 
room appears typical of the industry, except for the separate 
processing lines for shale and fire clay. The Plant 8 grinding 
room is not typical of the industry and is not a good candidate 
for testing. 

plant should be relatively straightforward. However, the 
flashing process used in the Plant 8 kilns is not standard 
industry practice, and may effect kiln emissions. Sampling ports 
would have to be installed in the dryer stacks at either plant. 

Testing of emissions from the dryers and kilns at either 

Trucks carrying raw material to the primary crushers 
produce some fugitive dust emissions at both plants, but fugitive 
dust emissions from plant traffic appear to be minimal. Also, 
there are no open storage piles at either plant. 

0002180.wp5 
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F i g u r e  1. Belden Briak Company open p i t  mine. 
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F i g u r e  3. Expo0ed 0 e a m  of 3A shale a t  a Boldon open p i t  mine. 

F i g u r e  4. Plant 4 briakyard and periodia kilns. 
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Figure 5 .  P l a n t  4 b r i c k y a r d  and periodia k i l n s .  

F i g u r e  6. Plant 4 periodio k i l n .  
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Figure 8. Plant 6 vibrating eoreen with hood and duatwork. 
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Figure 9. Plant 6 fabrio filter inlet duct for the 
clay proceeeing line. 3; 
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Figure 10. Plant 6 alay processing line fabric filter outlet duct. 
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Figure 11. Plant 6 ehale proaessing line fabria f i l t e r  outlet duat. 
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F i g u r e  la. Plant 6 grinding room and.aonveyoes to E i n e  d a y  storage. 

I: \ 1 1 0 s .  112.  P S I  
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Figure  13. P l v t  6 briok dryers. 
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Figure 14. P l a n t  6 dryur mtaob. 

- 

Figure 15. Plant 6 k i l n  mtoako. 



- 

19 

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

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

........... 

m 



.. 20 

Figure 17. Plant 8 r i m  disahsrge grinder. 



., 
21 

Figure 18. Plant 8 soreene and hoods. 

Figure 19. P l a n t  8 sareane and hoods. 
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'Y - I of Q MIDWEST RESEARCH INSTITUTE 
3612-03-04 Suite 350 

401 Harrison Oaks Boulevard 
Cafy, North Carolina 27513-2412 

Telephone (919) 6770249 
FAX (919) 6770065 

Date: July 13, 1993 

Subject: Site Visit--Belden Brick Company 
Review and Update Remaining Sections of Chapter 8 
(Mineral Products Industry) of AP-42, 
EPA Contract 68-D2-0159, Work Assignment 12 
MRI Project 3612 1 ~*6)  4.f-6-00 3/ 

From: Brian Shrager 

To: Ron Myers 
1 701,  -i;-,7c..I, 

EPA/EIB/EFMS (m-14) 
U. S. Environmental Protection Agency 
Research Triangle Park, NC 27711 

I. PurDose 

The purpose of the visit was to evaluate the feasibility of 
emission testing at this site for the purpose of developing 
emission factors for AP-42. 

11. 

111. 

IV . 

Place and Date 

Belden Brick Company 
Dover Road 
Sugarcreek, Ohio 44681 

Date: June 9, 1993 

Attendees 

Belden Brick Comwanv (Belden) 

John Jensen, Environmental Engineer 

Midwest Research Institute (MRI) 

Richard Marinshaw 
Brian Shrager 

Discussion 

J The group began a tour of Belden's Sugarcreek, Ohio 
operations by viewing the mining operations that provide the raw 
materials for all of Belden's Sugarcreek plants. Belden has 
32 open pits, 'one of which is shown in Figure 1, from which the 
materials are mined. The pits include deposits of three types of 

'3 shale, three types of No. 4 fire clay, and No. 5 fire clay, in 
/ . - 
, 
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Figure 20. Plant 8 vibrating aareene. hoods. 'and fabric f i l t e r .  

F i g u r e  21. Plant 8 fabria filter. 
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addition to limestone, sandstone, and coal. Figure 2 shows the 
profile of a typical "Belden hill" from which these raw materials 
are mined. The raw materials are mined by power shovels and 
transported to the plants by truck. Figure 3 shows an exposed 
seam of 3A shale at a "Belden hill" or open pit mine. Mr. Jensen 
pointed out the regional geologic formations and emphasized 
Belden's use of different raw material blends for production of 
different types of brick. The group proceeded to a facility 
where the raw materials are test fired on a weekly basis. Belden 
maintains detailed records of the material characteristics and 
locations within the pits. Mr. Jensen explained that it is vital 
to the production operations to know exactly how a particular 
material will look when it is fired in a kiln. The group then 
visited Plant 6 ,  which consists of a central crushing, grinding, 
and screening operation, a central brick forming operation, eight 
brick dryers, and three kilns. Plant 6 produces 36 to 40 million 
bricks per year. The grinding room operates 8 hours per day, 
5 days per week, and the kilns operate continuously. The typical \ 
raw material moisture content was not known at the time of the 
visit. 

p r d  A SePAOAT& (%IO)% 

From Plant E.. the group bpceeded to Plant 8; which 
consists of two primary crushers; a central e r u & h ~ ~  , grinding, 
and screening operation, a central brick forming operation that 
includes two extruding lines and one soft mud line, two 

7 0  million bricks per year. The grinding room operates 
reheaters, six brick dryers, and three kilnsA Plant 8 produces 

per day, 5 days per week, and the kilns operate 
4 The group also visited Plants 3 and % but these plants 

i. 
are not typical of the brick manufacturing industry and are not 
good candidates for testing. Plant 3 is a new 
a very large grinding room and tunnel kiln, and Plant 
periodic kilns to fire bricks. Figures 4 and 5 show the Plant 
brickyard and periodic kilns. Figure 6 shows a periodic kiln. 
The following paragraphs describe the process operations in 
Plants 6 and 8 in more detail. 

Plant 6 

Figure 7 presents a process flow diagram for Plant 6 .  
Production begins at the grinding room, which is a large metal 
building that contains separate fire clay and shale processing 
lines. Each identical line consists of a hopper, double-roll 
primary crusher, crushed material storage bins, a grinder, and 
three screens. The raw material is transported from the mine by 
truck in loads of approximately 23 Megagrams (Mg) (25 tons). The 
trucks dump the material into the fire clay or shale hoppers from 
which the material transported by drag chains to double roll 
primary crushers. From each crusher, the material is conveyed to 
storage bins,. then to the grinder and screens. All material is 
ground prior to screening. Oversize material from the screens is 
conveyed back to the grinder for further size reduction. 
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From Plant 6, the group proceeded to Plant 8 .  which consists of 

two primary crushers in a separate buiiairrg, a ce.;..tra! grinding. 

screening, and raw material storage area, a central brick forming 

operation that includes two extruding lines, a soft mud line, a 

dryer for the soft mud line, six drying tunnels for the extruding 

lines, a preheater for the soft mud line, and three kilns. 
P 

'? 



Undersized material from the screens is conveyed to the fine 
clay/shale storage bins located in an adjacent building. 
Emissions from each line (crusher, grinder, screens and conveyor 
transfer points) are ducted to separate fabric filtration systems 
that are located just outside of the grinding room. Figure 8 
shows a vibrating screen with the hood and ductwork that leads to 
the fabric filter. Figure 9 shows the fabric filter inlet duct 
for the-ha4-e processing line. 
for testing, but two smaller ducts from the processing line tie 
into the main duct downstream of the potential test area. 

-xes 10 and 11 show the fabric filter outlet ducts for the 

&?LAIy outlet d u d c z  0.84 meters (m) (@ inches [in.] ) in diameter and 

The duct is of sufficient length 

,shale an . processing lines, respectively. The shale line 

is 3.7 to 4.0 m (12 to 13 feet [ftl) in length. The clay line 
outlet duct is 0.74 m @sin.) in diameter and is 3.8 m (12.3 ft) 
in length. The air flow rate f r each screen hood is about 2,400 cubic feet per minute (ft 9 /min) and the air flow rate 
through each crusher transfer point hood is 

minute (ft/min). all of the emission points in 
the grinding room particulate matter (PM) 

600 ft3/min. The velocity is 4,500 feet per 

$ C c i d s K  f ' ; ~  F t y a  emissions are 

The grinding room product is conveyed to the fine clay 

The srindins room and convevors are shown in Fiuure 12. Material 
storage bins located in a building adjacent to the grinding 

from-the f&=- stora e bins is conveyed to the mill room. 
Flfd &v/sdu 

I 

In the mill room, the material is conveyed to one of four 
extrusion lines. Lines 1 and 4 process shale, and lines 2 and 3 
process fire clay. However, clay and shale can be mixed on any 
of the four lines. Approximately one-third of the bricks 
produced in Plant 6 are made from a blend of shales, one-third 
are made from fire clay blends, and the remaining third are made 
from a mixture of fire clays and shales. 

and die. The pug mills mix the material with water to raise the 
material moisture content and discharge the material directly 
into the vacuum chambers. The vacuum chambers de-air and compact 
the material. Next, the material is continuously augered through 
the dies. . This is referred to as the "stiff extrusion process." 
The material is extruded in four continuous columns, the outsides 
of which are lubricated with No. 2 oil, which facilitates cutting 
anLLu!x-i~t&e=di.e6. _. The columns then pass through rotating 
wire cutters and are cut into the desired brick dimensions. 

Several additives are mixed with the raw material (as 
needed) before extrusion. Iron chromite and manganese dioxide 
are used for coloring purposes, and barium carbonate is added to 
keep sulfates from rising to the surface of the brick. Additive 
feed is controlled by computer. 

Each extrusion line includes a pug mill, vacuum chamber, 



After cutting, he bricks are stacked by hand onto the kiln 
cars. On average, e ch car carries 3,472 bricks. From the 
stacking area, the b icks are transported to eight dryers (shown 
in Figure 13), which are heated by waste heat from the cooling 
section of the kilns. These dryers maintain temperatures ranging 
from 49OC (120°F) at the entrances to 177OC (350OF) at the exits. 
Three stacks (shown in Figure 14) vent emissions from the eight 
dryers to the atmosphere. Dryers 1, 2 ,  and 3 share a stack, 
dryers 4 and 5 share a stack, and dryers 6, 7, and 8 share a 
stack. The dryer stacks are circular in cross section and are 
made of steel. From the dryers, the cars are transported to the 
kilns for firing. 

f 
Plant 6 has three natural gas-fired tunnel kilns that are 

used to fire the bricks. Kilns 1 and 2 are 104 m (340 ft) long, 
and kiln 3 is 119 m (390 ft) long. Each kiln consists of six 
sections, including the offtake, oxidation, preheat, firing, 
rapid cool, and cooling sections. Kilns firing fire clay 
products maintain temperatures ranging from 204OC (400OF) at the 
offtake section to about 1149OC (2100°F) at the hottest point of 
the firing section. Kilns firing shale products maintain 
temperatures ranging from 204OC (400°F) at the offtake section to 
about 1071OC (1960OF) at the hottest point of the firing section. 
Between the firing and rapid cool sections is the zero point of 
each kiln. The zero point is the theoretical point beyond which 
combustion gases do not pass. Beyond the zero point, only the 
waste heat (no combustion gases) from the fired bricks in the 
cooling section is ducted to the brick dryers. 

Emissions from the kilns are ducted to two stacks (shown in 
Figure 15), one serving kilns 1 and 2, and one serving kiln 3. 
The stack serving kilns 1 and 2 is brick and has dimensions of 
1.5 x 1.6 m (60 x 64 in). This stack is split in the center, 
effectively creating two 1.5 x 0.81 m (60 x 32 in.) stacks. The 

stack that vents emissions from kiln 2 is equipped 
sampling ports. The stack serving kiln 3 is also 

square in cross section. This stack 

the two stacks. Emissions from the 
sampling ports. There are no emission 

kiln are likely to be PM, sulfur dioxide, nitrogen oxides, carbon 
monoxide, fluorides, and other inorganic and organic compounds 
from combustion or vaporization of the raw materials. 

Plant 8 

Figure 16 presents a process flow diagram for Plant 8. 
Production begins at the primary crusher building. The raw 
material is dumped by truck into the fire clay or shale hoppers 
that feed the primary crushers. From each crusher, the material 
is conveyed to storage bins that are located in the grinding 
room. The grinding room is a large metal building that contains 
separate fire clay and shale processing lines and includes four 
baghouses, two of which contain dual fabric filters. Figure 17 
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shows a rim discharge grinder, Figures 18 and 19 show some of the 
vibrating screens and hoods, Figure 20 shows several screens and 
a fabric filter, and Figure 21 shows a fabric filter. Because of 
the number of fabric filter ducts that would require testing, 
this grinding room is not considered a good candidate for an 
emission test. 

The grinding room product is conveyed to the fine clay 
storage bins. Material from the fine clay storage bins is 
conveyed to the mill room. 

In the mill room, the material is conveyed to one of two 
extrusion lines or to the soft mud line. Most of the bricks 
produced in Plant 8 are made from a blend of clays and shales. 
The extrusion lines are similar to the Plant 6 extrusion lines. 
The soft mud line uses a completely different method to form 
bricks. A double pug mill increases the material moisture 
content to about 28 percent. This "soft" material is forced into 
sand-lined molds, which are inverted, depositing the molded 
material onto wooden pallets that support the material so that it 
will retain the proper brick dimensions. The pallets transport 
the ::soft" bricks to a dryer, which hardens the bricks so that 
they can be mechanically set onto kiln cars. The drying process 
takes 20 hours, and the finishing temperature in the dryer is 
about 66OC (150OF). 

After forming and drying, the soft mud bricks are 
mechanically set onto kiln cars. After forming and cutting, the 
extruded bricks are hand set onto kiln cars. On average, each 
car carries 5,616 bricks. From the stacking area, the soft mud 
bricks are transported to a holding area and then to +we Q- 

preheatera, and the extruded bricks are transported to six 
holding rooms/dryers, which are heated by waste heat from the 
cooling section of the kilns. These dryers maintain temperatures 
ranging from 49OC (120OF) at the entrances to 177OC (350'F) at 
the exits. Three stacks vent emissions from theo reheaters and 
dryers to the atmosphere. The preheater@ a%tack, dryers 
1, 2, and 3 share a stack, and dryers 4, 5, and 6 share a stack. 
From the dryers, the cars are transported to the kilns for 
firing. 

Plant 8 has three natural gas-fired tunnel kilns that are 
used to fire the bricks. The kilns have a considerably larger 
capacity than the Plant 6 kilns, and they include a flashing 
zone, where coal, natural gas, or zinc can be introduced into the 
kiln atmosphere, creating smoke that adds color to the surface of 
the bricks. The smoke is drawn into the firing section of the 
kiln. Kilns firing fire clay products maintain temperatures 
ranging from 204OC (400°F) at the offtake section to about 1149OC 
(2100OF) at the hottest point of the firing section. Kilns 
firing shale products maintain temperatures ranging from 204OC 
(400OF) at the offtake section to about 1071OC (1960OF) at the 
hottest point of the firing section. Between the firing and 
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rapid cool sections is the zero point of each kiln. At the zero 
point in each kiln, the combustion gases are drawn away from the 
cooling zone, and the waste heat (no combustion gases) from the 
fired bricks in the cooling section is drawn to the ducts that 
lead to the brick dryers and preheaters. 

Emissions from the kiln are ducted to two stacks, one 
serving kiln 1 (shown in Figure 22), and one serving kilns 2 and 
3 (shown in Figure 23). Both stacks are constructed with brick 
and are 1.4 m (56 in.) square in crosksection. The stack 
serving kilnsaandz is equipped with5 in. sampling port$. 
There are no emission control devices on either of the two 
stacks. Figure 23 shows both kiln stacks above the roof of 
Plant 8. Emissions from the kiln are likely to be PM, sulfur 
dioxide, nitrogen oxides, carbon monoxide, fluorides, and other 
inorganic and organic compounds from combustion or vaporization 
of the raw materials. 

V. Conclusions 

The sources being considered for testing are the grinding 
room and the kilns. It appears feasible to test controlled PM 
and PM-10 emissions from the Plant 6 grinding room. The grinding 
room appears typical of the industry, except for the separate 
processing lines for shale and fire clay. The Plant 8 grinding 
room is not typical of the industry and is not a good candidate 
for testing. 

Testing of emissions from the dryers and kilns at either 
plant should be relatively straightforward. However, the 
flashing process used in the Plant 8 kilns is not standard 
industry practice, and may effect kiln emissions. Sampling ports 
would have to be installed in the dryer stacks at either plant. 

Trucks carrying raw material to the primary crushers 
produce some fugitive dust emissions at both plants, but fugitive 
dust emissions from plant traffic appear to be minimal. Also, 
there are no open storage piles at either plant. 
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Figure 1. Belden B r i c k  Company open p i t  mine. 
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Figure 3. Exposed s e a m  of 3 A  shale at  a Belden open p i t  mine. 

Figure 4. P l a n t  
4 Wri o k yar d and periodio k i l n e .  

I: \1206-3&I.pcx 



Figure 5. Plant  briakyard and per iodia  k i l n e .  4 

F i g u r e  6 .  Plant $ periodia  k i ln .  

~~ ~~ ~~ 

I: \1206- 5C6. w x  
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Figure 8. Plant 6 vibrating screen with hood and duccwork. 
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F i g u r e  9.,  Plant 6 fabria f i l t e r  i n l e t  duct for the 

Bhprs proaessing l ine .  
/> 

I: 1206-f9. pcx 



% Figure 10. Plant 6- processing line fabric filter outlet duct. 
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Figure TI. Plant 6% processing l ine- fabric  f i l t e r  out l e t  duct. 
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Figure 12. Plant 6 grinding r o o m  and conveyors t o  f i n e  c l a y  storage. 

I: \ 1206.f12. pcx 
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Figure 13. P l a n t  6 brick dryers. 
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Figure 14. P l a n t  6 dryer s t a c k s .  
~r 1.- c - _. ?'< :* - _lT._ '+.-. - ~ _. -_  . . .  ~ 

F i g u r e  15. P l a n t  6 k i l n  staoks.  
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Figure 17. Plant 8 rim diacharge grinder. 
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Figure 18. Plant 8 screen6 and hoods. 

I_ _-_ 

Figure 1 9 .  Plant 8 sareene and hoods. 

I: \ f i g l B b 1 9 .  pcx 
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Figure  20. P l a n t  8 v i b r a t i n g  sc reene .  hoods. and f a b r i c  f i l t e r .  

- .. . 

Figure  21. P l a n t  8 f a b r i c  f i l t e r .  

I; \fig20czi.pcx 
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Figure 22.  Plant 8 stack serving k i l n  1. 

I: \ 1206- f 2 2 .  psx 
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Figure 23. P l a n t  8 s t a c k  serving k i l n s  2 and 3. 

I: \1206- f33. pcx 



I. * 

I 2 5  

-- 

;I 

'., ' . , 

.i' 
' t  ' 

Figure 24. P l a n t  8 k i l n  a t a c k e .  

I: \1106~fl4.pcx 
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MRI@ 
MIDWEST RESEARCH INSTITUTE 

Suite 350 

401 Harrison Oaks Boulevard 
Cary. North Carolina 27513-2412 

Telephone (919) 677-0249 
FAX (919) 677-0065 

November 29, 1994 

Mr. Ron Myers 
Emission Factor and Inventory Group (MD-14) 
U. S. Environmental Protection Agency 
Research Triangle Park, NC 27711 

Re: Review and Update of Mineral Products Industry and 
Metallurgical Industries Sections of Chapters 11 and 

EPA Contract No. 68-D2-0159; Work Assignment No. 11-01 
MRI Project No. 4602-01 

12 Of AP-42 

Dear ivir. Myers: 

In response to comments received from John Jensen of Belden 
Brick in his September 14, 1994 letter to you, I have reviewed 
MRI's records and have rechecked the calculations for total 
organic compounds (TOC) emissions from the dryer. Based upon the 
field records, I believe the emission concentrations presented in 
the report to be correct. However, the reported emission rates 
and emission factors are in slight error for two reasons. First, 
velocity traverse data for Run 1 were not available when the 
report was prepared; the average of the velocities and flow rates 
for Runs 2 and 3 were used. Second, the flow rate for Run 3 was 
entered into the calculation spreadsheet incorrectly. The 
corrected average emission rates and emission factors are 2 to 
3 percent higher than the values presented in the draft test 
report. The correct emission rates and factors will be reported 
in the final report. 

The steps taken during my data review and my comments on the 

(a) The concentrations of calibration standards were 
verified. The span and midpoint calibration gas values were 
confirmed by reviewing the calibration gas certifications; 

results are summarized as follows: 

(b) The data logger field records of 1-minute concentration 
measurements were reviewed. The field records indicate the 
measured values are consistent with the reported data. The field 
records have not been drift corrected, and hence are slightly 
different (1-2 ppm) than the 1-minute readings presented in the 
appendix to the report; the data presented in the report have 
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been drift corrected using the pre- and post-test zero and span 
calibrations; 

(c) The results of the quality control (QC) checks for the 
monitor (i.e., calibration error, drift and bias checks) were 
reviewed. The results are within specification; 

(d) The stack gas flow rate calculations were checked. 
Calculations from the velocity traverse data were verified to be 
accurate. However, review of the data identified one anomaly. A 
separate orsat measurement (oxygen and carbon dioxide) and 
moisture measurement for the dryer gas was not reported; the 
orsat/moisture measurements for the kiln stack gas (02 = 17.6%, 

2.2%, and H20 = 4.2%) were used in the dryer emissions 
cO? ca culations. = 
molecular weight of the stack gas for determination of the stack 
gas velocity. The molecular weight has only a small impact on 
the calculation. To evaluate the possible impact on the stack 
gas flowrate (and consequently the emission rate), a sensitivity 
analysis was conducted by substituting the molecular weight for 
the two extremes between which the true molecular weight would 
lie - -  ambient air and undiluted combustion gas. The deviations 
of the flowrate from the reported value using these two extremes 
in molecular weight are +4% and -2%, respectively. The actual 
molecular weight should be between these two extremes, and, 
consequently, use of the kiln gas molecular weight is reasonable; 
and 

(1) conversion from propane basis to methane basis, ( 2 )  mass 
emission rate (i.e., lb/hr), and ( 3 )  emission factor 
(i.e., lb/ton bricks produced) . 

These data are used only to calculate the 

(e) The following spreadsheet calculations were checked: 

The following records are attached: 

Attachment 1 - -  Calibration gas certification records 

Attachment 2 - -  Data logger field records (Annotated) 
Attachment 3 - -  Velocity traverse field records and calculations 

Attachment 4 - -  Example calculation 

respect to other facilities for which we have data) in that the 
dryer uses auxiliary burners in addition to the heated air from 
the kiln. Perhaps this explains the higher than expected TOC 
results. 

It is our understanding that this facility is unusual (with 
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Please let me know if you need any additional information. 

Sincerely, 

Prbgram Manager 

Attachments 



ATTACHMENT 1 

CALIBRATION GAS CERTIFICATES 



LIQUID CARBONIC 
CYLINDER GAS PRODUCTS 

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS 
i 
I 
I 
I 

CUSTOMER ENV. & INOUST. O I S T .  P .0  NUMBER 092193-1 

REFERENCE STANDARD 
COMPONENT 
PROPANE 1 I CYLINDER XO. 

CLM-005042 
CONCEhTR\TION 

47.3 ppn 

ANALYZER READINGS 
Z=ZE.PO CAS C=GAS CAVDIDATE R = REFEREXCE STMDARD :I 

1. COMPONENT PROPANE ANALYZER,XA.KE-MODEL-SN HP 5890 SERIES I I  S/N 3310148533 
&W4LyI"ICAL.PpRINCIPLJZ GC/ F L M E  I O N I Z A T I O N  W CALIBRATION DATE 07/08/93 
ITSX AYALYSIS DATE 09/28/93 SECOND ANALYSIS DATE 

z o  R 58386 C 63294 CONC. 51.3 ppn Z R C CONC. 
R 59250 Z 0 C 64278 CONC. 51.3 p p  R z C CONC. 
z o  C R 59056 CONC. 51.3 p p ~  z C R CONC. 
UIM uV M E A N N A S S A Y  51.3 p UIM UV .\Iuy m ASSAY 

/ - 
CYLINDER NO. SA 8784 CERTIFIED 

AAS BEEY CERTIFIED ACCORDING TO SECTION 3.0.6 PROPANE 51.3 ppn 

PROCEDURE G 1  
C E R m A C C U l U C Y  t 1 RNISrrnCE\BL.E 
CYLINDERPWStlRE 2000 PSIG 
CERTIFICATION DATE 09/28/93 
EXPIRATION DATE 03/28/95 TERM 18 MONTHS 

OF TRACEABILITY PROTOCOL NO. 1 ZERO A I R  BALANCE 

1 I ANALYZED BY 4 & 4 CERTIFIED BY 
I KELLY ALLA HER 

I_ 

~ 

U 



LIQUID CARBONIC 
SPEaMIY G4s CORPORATION 

5703 soum ILIMCDA SCREET -as MGELES. CIUFORNIA 90050 
21358611% 

FAX I l l 1  wo5a2 

i 

. . . . . . . 

CWTOMER EYV. b INDUST. DIST. P.0  NUMBER 021293-1 

REFERENCE STANDARD 
C O M P O m  MST SKM NO. CWNDER NO. 
PIWANE rl. 1 W b  SA 59W 

ANALYZER READINGS 

CONCENlTlA’I’ION 
95.3 pp 

I R=REFE.MNCE STANDARI> 2-ZBRO GAS C-G4S M D I D A T E  

1. COMPO”? PROPANE ANAI,Y/ .GYMAK~ODELYS WP S c r l e r  I1  S I Y  510&34W 
ANALYTICAL PRINCIPLE GCI Therm1 conhrtivity LAST C.4I.IRUATION UATE 10126/92 
M ANALYSIS DATE 03/0)/93 SECOND ANALYSIS DATE 
z o  P l y )  c 703 COW. 90.8 FP Z R .  C CONC. 

2 0  C 693 R 735 CONC. 8P.9 ppn Z C R CONC. 
R 762 z o  C 701 CONC. 90 .0  D(m R z C CONC. 

umc uv MEANTEST ASSAY 90 .2  p UM UV MEAN TEST ASSAY 

- / - \ .- . 
_. 

TmS CYL-INDER NO. Y SA6 cmx-m CONC 
HAS BEEN C E R ~ ~ Y J I  ACCORDING TO .SECTION 3.0.4 PRWAYE 90.2 m 
OF TRACEABILITY PROTOCOL NO. 1 ZERO A I R  BALANCE 

C ~ ~ ~ ~ ~ A C C ~ R A C Y  t 1 z msr rncunLE 
CYLINDERPRESSLIRE 2000 PSI(; 
CERTIFICATION DATE 03/02/93 

- . _. - .- _ -  

P ~- .. .. . . . . .  L- . ... ._ . -ii;i . - .  .- . . ._ _. 



213.385.2154 
FAX8 2'3.5854582 

CUSTOMER ENV.  8 INOUST. O I S T .  P . 0  NUMBER 

REFEREXCE STXVDARD 

LIQUID CARBONIC 
CYLINDER W PRODUCTS 

3700 SOUTH A L E U E ~ A  SiirEE- * LOS ANGEES CALIFORNIA IW58 

COWPOSEST 
PROPANE t n i s  

>.In sku so. 
VI 16670 

CYLIhDER SO. 
5791LO 

COSCE\TRATlOS 
2 9 . 2  im 

ANALYZER READINGS 
f! = .?EFE.?r>!cr Sr,"": "D Z=ZP,?3 SA$ c - GA$ C.4:;E:EA :E 

1. COSPOATST PROPANE tnis A.YZUYZER M A K E - ~ I O D E L S ; ~  UP 5850 S e r i e s  I :  SIN 310eA%LJP 
ASALYTICU PRISCIPLE til Thermal Canduclivi Ky LAST C.AL1URATIOS DATE Ch'::/.:j 
FIRST AYALYSIS DATE 05/24/93 SECO\D .ASALYSIS D.ATE 
2 0  R 208 C 206 COSC. 29.5 FW Z R C COSC. 
R 208 2 0  C 205 COSC. 2q.L FW R 2 C COSC. 
2 0  C 205 R 206 COSC. 2 9 . 7  FW Z C R COSC. 

\ K \ S  TEST A W A Y  I.'O* "'I MSAY TFST ASSAY 29 .5  o m  1:8>l uV 

-- __ __ 
.- 

: I. 
I '  
I I ni lS  CYl.I>DER NO. SA 6981 

3.O.L PROPANE I 1  ti 
I, HAS BEES CERTIFIED ACCORDISG TO SECTION 

1 m o  A I X  
~ OF TRACEADILITY PROTOCOL SO. 

! CERTIFIED ACCLXACY : 1 5 SIST TKACEAIILE 
I ;  ' PROCEDL'RE t l  

;! CYLIhDER PRESSLXE . 2000 PSlG 
1; CERTIFICATION DATE 05 /2L/93  

EXTIRATIOS DATE 1 llZLl9L 

; I  

KUAH T A X  YCUHt 
4 F / L t  CERTIFIED BY 

1 

ANALYZED BY 
E L L Y  A LAudE2 _- 



ATTACHMENT 2 

DATA LOGGER RECORDS 



:,??.>,..L: 2 7  , ' I <  ~, , " ~  

03:15:0 5 7 . ? b  

0 8  : i6 5 7 3 6  I2MJ 
0 3  : 16 Ql.9 

0 8 : 1 7  4 3 . 0 0  

o s :  1 7 : 2 5  ] 
0 8 : 1 7  5 0 . 3  
L I N E A R I T Y  C H E C K  BG [ 1 1 - 1 1 - 1 9 9 3  - -  

T H C  PASSED AT - -  08 :19 :0 ' ! 1  
L I N E A R I T Y  - -  0 0 : ? 9 : 4 L ]  

0 3 : 2 0  3 8 . 9 5  
0 3  : 2 0  3 9 . 4  

0 3 : 2 ?  

0 3 : 2 3  
0 8  : 23 
TYC- PASSED ' 0 9 .  L PPH--BG [11-11-!993 -- 0 8 : 2 3 : 3 9 ] PPH--BG [11-11-!993 -- 1) 8 : 2 3 : 3 9 ] 
o s : % &  3 4 . 7 8  
;23:20 2 7 . 7  

0 3 : 2 5  25 . 0 0  
0 8 : 2 5  0 . 3  

U 8 : 2 6  2 4 . 8 6  
o a : 2 6  - 0 . 1  

0 3 : 2 7  2 4 . 8 4  
0 8 : 2 ?  - 0 . 1  



1 0 : 2 3  L 9 . 1 1  
i o : . a  6 7 . ' 3  

10 : 2'> 4 7 . 7 .-< - 
i 0 : 2 9  0 4 . 0  

L O  : 3 0  4 6 . 8 5  
10 : 3 0  61 . s  
10:31 4 6 . 3 2  
10:31 6 0 . 1  

! 0 : 3 2  4 6 . 5 3  
10 : 3 2  5 0 . 9  

L O : 3 3  4 7 . 1 5  
L O :  3 3  6 2 . 4  

L O  : 3 4  4 7 . 6 7  
1 0 : 3 4  6 3 . 9  

1 0 : 3 5  

i 0 : 3 5 : 5 6 1  

t2Q.i 
PP- 1 0  : 3 6  6 7 . 1  - 

1 0 : 3 7  b 9 . 2 0  
1 0 : 3 7  6 8 . 2  

1 0 : 3 8  4 9 . 5 7  
10 : 3 8  6 9 . 2  

1 0 : 3 9  4?3.1*3 
1 0 : 3 9  6 8 . 8  

LO : 4 0  4 9 . 3 9  
1 0  : 4 0  6 8 . 7  

1 0 : 4 L  4 9 . 5 8  
L 0 : 4 1  6 9 . 2  

10 : 4 2  4 9 . 7 7  
i 1 1 : 4 2  6 9 . 8  

1 0  : 4 3  4 9 . 7 6  
10 : 4 3  6 9  . 9  



L J  : &'? 5 I> . 7 7 
i i j  : 4 9  7 2 . a  
1 !) : 5. !) ,< , .> : 

- - . J U  1 ,i . E / 2 , : .  

? 0 : 5 !  5 ? . 5 Y  

! 3 : 5 >  5 2 . 0 7  
A I (j . . - ~  7 76.11' 
! : , :sz 5 : , ?-; 

75.1 

1 0 : 5 6  5?.19 
1 0 : 5 4  ? 4 . 5  

! 0 : 5 5  5 0 . 9 8  
10:55 7 3 . 2  

! 0 : 5 6  s o  . ? i 5  
1 0 : 5 6  7 2 . 2  

? 0 : 5 7  5 0 . 3 5  
1 0 : 5 7  7 1 . 4  

10:53 4 c 3 .  36 
L O  : 5 3  7 0  . U  

1 0 : 5 9  4 9 . 2 0  
1 0 : 5 9  6 8 . 2  

1 1 : o o  4 9 . 3 5  
11:00 6 8 . 6  

11:01 6 9 . 0 8  
1 1 : 0 1  6 7 . 8  

1 1 : 0 2  4 8 . 6 8  
1 1 : 0 2  6 6 . 7  

1 1 : 0 3  4 3 . 3 3  
11:oi 6 5 . 8  

1 1 : 0 4  4 8 . 3 5  
1 1 : 0 4  6 5  . 8  

1 1 : o s  4 9 . 1 2  
1 1 : o s  6 5 . 1  

Ll:06 4 7 . 8 9  
ll:06 6 4 . 5  

,. 11:07 4 7 . 7 7  
1 1 : 0 7  6 4 . 2  

1 1 : 0 8  4 7 . 6 4  
1 1 : o a  6 3 . 8  

ll:0? 4 7 . 3 4  
1 1 : 0 9  6 3 . 0  

L1:l0 4 7 . 6 4  
11:10 6 3 . 8  

!1:11 4 7 . 2 0  

- .  

: i j : 5 ;  7 3 .  '2 

; I . - :  



1 1 . : -  _ _ .  - -  
11:12 
1 1 : 1 3  
? 1 : 1 3  
? t : l 4  

?::14 
_ _ .  1 5  

t l : 1 5  
1 i : I b  
I?:?$ 

11:17 
i?:17 
L?:L5 
:::;!3 

L:  : i? 

.I I . 

? ,  . , , j  _ . . & .  
! 1 .., * ; . L O  
i?:Z0 

:1:21 
1 1 : 2 1  
'I L . ', 5 

? 1 : 2 2  

11:?3 
1 1 : 2 3  
11:24 
1 1 : 2 4  

1 1 : 2 5  
1 1 : 2 5  
L1:26 
1 1 : 2 6  

1 1 : 2 7  
11:27 
?1:23 

11:25 

1 1 : 2 9  

1 1 : 2 9  

? t : 3 0  

11:30 
lt:31 
11:31 
1 1 : 3 2  

. .&A 

" _  

4 6 . 6 3  
61.1 

46.60 

60.9 
A b .  L5 

6 0 . 5  
i s  . 5  :1 

0 0 . 7  

& b .  3 7  
0 0 . 2  

$ 6  . .i? 
6 0  . f ;  

'.j. j 3 

bi:, 7 

5 6 . 5 . '  

5 0 . 5  
4 6 . 3 5  
6 0 . 3  

6 6 . 3 ' 2  
6 0 . 3  

4 6 . 2 2  
5 9 . 8  

4 6 . 2 3  
5 9 . 9  

4 6 . 1 4  
59.6 

4 5 . 9 5  
5 9 . 1  

4 5 . 1 4  
56.8 

4 4 . 7 2  

55.6 

4 5 . 1 4  

5 6  . 8  

4 2 . 2 4  

4 8 .  7 

4 2 . 9 2  
50.6 

5 2 . 2 5  

11:32 76.7 
11:33 5 6 . 1 9  
1 1 : 3 3  87.5 

1 1 : 3 4  55.26 
1 1 : 3 4  a5.2 

1 1 : 3 5  5 5  .56 

?1:35 3 b . O  
> r  c .1 -1 7 



. . . > /  
l i : 3 7  

iiili 
!1:44 
tl:44 
! 1 : & 5  
!1:45 
L ? : r i n  
li:&6 
I t ./+7 
L ! : L 7  

1 1 : 4 s  

1::4s 
! , . .; !? 

11:41 

11:50 
: ? : 5 o  

11:51 
1 1 : 5 1  

11:52 
tl:52 
11:53 
11:53 
il:54 
11:54 

1 1 : 5 5  
11:55 
1i:56 
11:56 
1?:57 
11:57 
11:53 
11:53 
?1:59 
11:59 
12 : 00 
1 2 : o o  

12:Ol 
1 2 : O l  

i2:02 
1 2 : 0 2  

1 2 : 0 3  

1 2 : 0 3  

12:04 
12:04 
12:05 
12:05 
1 2 : 0 6  

A & .  

. .  

5 3 . 7 9  
95.1 

59.11 w4 
59 .oa 
95.9 

5 9 . ! '' 
' j 6 . 2  

53.71 
< L A  

5 8 .  i!) 
'!&.9 

53.31 
'25.  L 

5 :3. . j 3 
91.6 

5 3 . L L  
'94.0 

53.46 
96.1 

5 Y . / 7  
93.6 

53.72 
94.9 

58.34 
95.2 

58.53 
94.4 

53.55 
94.4 

58.57 
9L.5 

53.28 
93.6 

53.33 
9'; . 2  

53.73 
95.1 

59. 1 4  

96.1 
5 9 . 1 5  

96.1 
59.54 
97.5 

50. 7 3  
97.7 

59.b4 

97.5 
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1 7 : 2 9  6 4 . 9 2  
1 7 : 2 9  39.5 
EXD R I S E  TIHE 1 1 1 - 1 0 - 1 9 9 3  - 

- -  ?7:28:25] 

. 1 7  : 3 0 :  0 0  I 

17:30 6 4 . 7 3  
1 7 : 3 0  3 9 .  1 
B E G I N  F A L L  T I M E . ~ I I - I ~ - ~ ~ ~ ~  -- 1 7 : 3 0 : 1 8 1  

! 7 : 3 2  8 8 . 0  

1 7 : 3 3  6 5 . 4 0  

E N D  F A L L  T I M E  [11-10-?993 - -  1 7 : 3 3 : 0 7 1  
1 7 : 3 3  9 0 . 7  

1 7  : 3 1  : 0 1  1 

1 7 : ? , L  3 5 . 3 9  



ATTACHMENT 3 

VELOCITY TRAVERSE DATA AND CALCULATIONS 



ITYTRAVERSEDATA 
I 

I,-, hh 

TRAVERSE 

V t L U L  
Project No. 
Run No. 7 r t j w e ; e  & I  Date ///!I /93 

Sampling Location L h e f  S+uK 
Operator(s) lGum.4r 0 ;  J /UP, I 
Barometric Pressure, in. Hg 
Site to Barometer Elevation 11. 
Corrected Barometric Pressure 
Pitot No. Pitot Cp 8 8Y 
TIC No. Temp. Meter No. 

46 O I ~ OlGJTO/ 

Plant d / d t , ,  &park 

VELOCITY STACK ROTATION 1 

z 
/ 

c 
Stack Area, sq.ft. 
Static Pressure, in. H,O 

J 

Traverse Point Layout 

Start Time K l / Z  EndTime 

I I I I 

1 I I 



VELOCITY TRAVERSE DATA 

Barometric Pressure, in. Hg 
Site to Barometer Elevation ft. 
Corrected Barometric Pressure 
Pitot No. M 5- Pitot Cp Yll 
T/C No. q%-/O Temp. Meter No. 
Stack Area, sq.ft. 
Static Pressure, in. H,O - 
Assumed Moisture, Yo 
Assumed %CO, Assumed %O, 
Initial Pitot LeakCheck fRs( 
Final Pitot Leak Check p!ss 
Comments: 

Traverse Point Layout 

Start Time End Time 



VELOCITY TRAVERSE DATA 
Project No. q ~ o / * o l ~ o ~ - o /  
Run No. -T;clveryp 9f 3 Date / l / i l / q ?  
Plant L3rIX.n thck  
Sampling Location D r y e r  SACK 
Operator(s) foular& ' J- N P I  I 
Barometric Pressure, in. Hg 
Site to Barometer Elevation 
Corrected Barometric Pressure - 
TIC No. Temp. Meter No. 
Stack Area, sq.ft. 
Static Pressure, in. H,O 

Z 9,1..?6 
ft. - 

Pitot No. M 5- Pitot Cp L/ 

6 / 5 3  2 I 

- 
Assumed Moisture, % 
Assumed %CO, Assumed %07 
Initial Pitot Leakcheck PAK\ 
Final Pitot Leak Check pc3 
Comments: 

Traverse Point Layout 

Start Time End Time 

TRAVERSE VELOCITY STACK ROTATION 1 POINT I HE/J;,"" 1 TE$P. 1 AN:LE 1 NUMBER 



-APR 1 1  '94 9 :45  MIDWEST RESEARCH KC 
;:LLE NAME - d'f'yvc12 
RLlN 8 - dryerv2 
LOCATION - dryer  
DATE - 11-11-93 
PROJECT # - 4601.01.05.01 

Barometric Pressure ( i n ' H a &  
s t a t i c  Pressure ( Inches  H Z O ) =  

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Averaoe Delta P ( i n  H20)- 
Average Stack Temperature (F )=  

Dry Molecular Weight= 
Wet Molecular Weight= 

Average square Root  o f  Delta P ( i n  HZO)= 
P i t o t  Coeff ic ien ts  
Stack A x i s  #1 ( Inches)=  
Stack & x i s  P2 ( I n c h e 8 b  
Ci rcu lar  Stack 
Stack Area (Square Fee t )=  

Stack Velocity (Actua l ,  Feet/min)= 
Flow Rate (Actua l ,  Cublc  f t /min)-  
Flow r a t e  ( t t a n d a r d ,  Wet, Cub ic  ft/miri)= 
Flow Rate (S tandard ,  D r y ,  Cubic .ft/rnin )* 

Barometric Pressure ( m m  He)= 
S t a t i c  Pressure , .. . ( m m  H20)- 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Wetera 

Averago Delta P ( m m  HZO)= 
Averago Stack Temperature ( C ) =  

Dry Molecular W e i g h t =  
Wet Molecular Weight= 

* * METRIC U N I T S  3 

. .. I , .  

P:5/ 6. 
PROG.=VER 06/09/89 
04-11-1994 0 8 : 0 7 : 0 3  

29.13 
0 .oo 

17.6 
2 . 2  
4 . 2  

0.618 
100 

29.06 
28.59 

0.7719 
0.84 

-6-87~- 5?0 
6&6- 57.7.0 

25.22 / Z ~ L  

2.726 
-68+53- 48705 - 4<369 

42,990 

Y 
740 
0 

17.6 
2 . 2  
4 . 2  

15.7 
38 

29.06 
28.59 

Average Square Root . _  of Delta P (mm H20)= 3.8902 
P i t o t  Coeff ic ien t -  - 0.8A 
Stack Axis #1 (Het;ra)= 
Stack A x i s  tk2 (Motors)= 
Ci rcu lar  Stack 
Stack Area (Square Meters)- 

Stac.k Velocity (Actua l ,  m/rnin)= 031 
Flow rate (Actua l .  Cub ic  m/rnin)= /3b% 
Flow r a t e  (Standard.  Wet. Cubic m/min)=  
Flow r a t e  (S tandard ,  Dry ,  Cubic  m / m i n  )= 

zzz / 2 s z  
lJ=-'/, 23 3 



F I L E  NPlME - d r y v e l ~  
RUN # - dryerv2  
L O C A T I O N  - dryor 
DATE - 11-11-93 
PROJECT # - 4601.01 .OS.Ol 

P o i n t  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

# D e l t a  P 
(in. H20) 
0.780 
0.760 
0.780 
0.840 
0.720 
0.420 
0.710 
0.740 
0.690 
0.490 
0.320 
0.170 

Stack  T 
(F) 
98 
100 
ioi 
101 
101 
96 
99 
100 
100 
101 
100 
99 

P R O G . 4 E R  06/09/89 
04-11-1994 0%:07:04 

. ... ... . , - . :  __. . . . . . . .  ..... ..._ ... 1 

. . . .  
. , , . . . . . . .. ,.. . . . . . . .. . -. . .  

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

, ... . 

I .. .. 



APR 1 1  ' 9 4  Y:45  MIDWEST RESEARCH KC 
;- ILL iyclni: - UI r v e 1 2  _ _ ~  
RUN Y - dryerv3 
LOCATION - dryer  
DATE - 11-11-93 
PROJECT Y - 4601.01.05.01 

Barometric PrBS(pIUT0 ( i n  i.lg)=- 
S t a t i c  Pressure ( Inches H2O )= 

Percent Oxygen= 
Percent Carbon. Diox ide= 
Percent Water = 

Average De l ta  P ( i n  HZO)= 
Average Stack Temperature (F)= 

D r y  Molecular Weight= 
Wet Molecular Weight= 

Average Square Root o f  D e l t a  P ( i n  H20)= 
P i t o t  C o e f f i c i e n t =  
s tack  A x i s  #1 ( Inches) -  
Stack A x i s  #2 ( Inches)-  
Circular Stack 
Stack Area (Square Feet)= 

Stack V e l o c i t y  (F lc tua l ,  Feet/min)= 
Flow Rete ( A c t u a l ,  Cubic . f t /m in )=  
Flow r a t e  (Standard,  Wet, Cubic f t /min)= 
Flow Rate (Standard,  D r y ,  Cubic f t /min)= 

* * METRIC UNITS * * 
Barometr ic Pressure (mm H o b  
S t a t i c  Pressure ( m m  H2O)= 

Percent Oxygen' 
Percent Carbon Dlox ido-  
Percent Water- 

Average D e l t a  P (mm H20)= 
Average Stack Temperature ( C ) =  

D r y  Molecular Weight= 
Wet Molecular weight-  

Average Squaro Root o f  D e l t a  P (mm H20)- 
P i t o t  C o e f f i c i e n t =  
Stack A x i s  81 ('Meters)- 
Stack A x i s  Y 2  (Metare)= 
C i r c u l a r  Stack 
Stack Area (Square Meters)= 

Stack V e l o c i t y  ( Ac tua l  , m / m i n ) =  
Flow r a t e  ( A c t u a l ,  Cubic m/rnin)= 
Flow r a t e  (Standard, Wet, Cubic rn/min)- 
Flow r a t e  (Standard, D r y ,  Cubic m/min)= 

PKOG. EVER C)b/09/UP.' 3/ 6 
04-11-1994 08:09:28 

29.13 
0 .oo 

17.6 
2.2 
4.2  

0.642 
100 , 

29.06 
28.59 

0.7910 
0.84 * s'70 
m JZO 

z.22 /7.77L 

2,794 
7fPptSZ 42<02 - 4 ; ; w  
47976 93,598 

740 
, '  0 

17.6 
2.2 
4.2 

16.3 
38 

29.06 
28.59 

3.9866 
0.84 

-&x?F /.@& - /.&E3 

/.& , 

651 
3-395 y z  
-rsejs 5Ze8 

23 5 



;A72 l l . ' 9 4  9 : 4 5  MIDWEST RESEARCH KC P. 4/ 6 
FILE NCIME - d r y v e l 3  PROG.=VER 06/09/89 

LOCATION - dryer  
RUN 4t - dryorv3 04-11-1994 08:09:30 

DATE - 11-11-43 
PROJECT t4 - 46O1.01.05.01 
P o i n t  

1 
2 
3 ,  
4 
5 
6 
7 
B 
9 
10 
11 
12 

# Delta P 
(in. H 2 0 )  
0 .a20 
0.740 
0.740 
0.010 
0.750 
0 .440  
0 .720  
0 .760 
0 . 7 2 0  
0 .sa0 
0.380 
0.240 

... 

f t a c  k- T 
( F )  
99 
100 
100 
100 
99 
98 
100 
100 
100 
100 
99 
99 

P 



SUMMARY: 

veiocity,fpm 

Reported 
Combustion Source 
Air 

Flowrate: 

Rep o rt e d 
Combustion Source 
Air 

Run 1 

2847 
2805 
2835 

Run 2 

2727 
2727 
2727 

44365 42487 
42668 41467 
46113 44350 

Run 3 

2794 
2794 
2794 

Deviation (%) 

43545 
42500 -2.4 
45455 4.4 

c 



DRYER STACK --FLOWRATE CALCULATIONS 

RUN: 
DATE: 

DP 
0.75 
0.71 
0.74 
0.77 
0.75 
0.52 
0.6 

0.66 
0.69 
0.68 
0.62 
0.37 

0.655 

1 
1 1 /I 1/93 

T (DP)^S 
0.866 
0.843 
0.860 
0.877 
0.866 
0.721 
0.775 
0.812 
0.831 
0.825 
0.787 
0.608 

99.6 0.805956 

Calculation of flowrale using Orsat and moisture from Kiln: 

Orsat: 
Oxygen 17.6 
c 0 2  2.2 
nitrogen 80.2 
Md=.4440*C02+.320'02+ .280*N2 29.056 

Moisture: 4.2 
Ms=Md(l-Bws)+ 18(Bws) 28.59165 

Velocity 
Vs=KpCp(DP 
Pb 

-S)(Ts/Ps/Ms)^S 2LM6.619 
29.126 

Ps 0 
CP 0.84 
KP 85.49 

Diameter (in) 
Area 

57 
17.71 156 

Flowrate 
Os= (1 -Bws)+Vs'A'Tstd'PsTTs/Pstd 44364.96 

DP 
0.78 
0.76 
0.78 
0.84 
0.72 
0.42 
0.71 
0.74 
0.69 
0.49 
0.32 
0.17 

0.61 8333 

2 
11/11/93 

T (DP)^.5 DP 
98 

100 
101 
101 
101 
96 
99 

100 
100 
101 
100 
99 

99.7 

. .  
0.883 0.82 
0.872 0.74 
0.883 0.74 
0.917' 0.81 
0.849 0.75 
0.648 0.44 
0.843 0.72 
0.860 0.76 
0.831 0.72 
0.700 0.58 
0.566 0.38 
0.412 0.24 
0.772 0.641667 

0.801041 

17.6 

80.2 
29.056 

4.2 
28.59165 

0" L.L 

2726.525 

42486.96 

3 
11/11/93 

T (DP)^.5 
99 0.906 

100 0.860 
100 0.860 
100 0.900 
99 0.866 
98 0.663 

100 0.849 
100 0.872 
100 0.849 
100 0.762 
99 0.616 
99 0.490 

99.5 0.791 

17.6 
2.2 

80.2 
29.056 

4.2 
28.59165 

2793.61 9 

43545.44 



DRYER STACK --FLOWRATE CALCULATIONS 

RUN: 
DATE: 

1 
11/11/93 

Calculation of flowrate using typical combustion source: 

Orsat: 
Oxygen 
c 0 2  
nilrogen 
Md = .4440*C02+ .320*02 + .280*N2 

Moisture: (saturated) 
Ms=Md(l-Bws)+ l8(Bws) 

Velocily 
Vs=KpCp(DP .5)(Ts/Ps/Ms) .5 
Pb 
Ps 
CP 
KP 

Diameter (in) 
Area 

Flowrate 
Qs= (1 -Bws) +Vs'A*Tstd*Ps/Ts/Pstd 

Calculation of flowrate using air: 

Orsat: 

GO2 
nkrogan 
Md=.4440*C02+.320*02+.28O*N2 

Moisture: 
Ms=Md(l-Bws)+ 18(Bws) 

Velocity 
Vs=KpCp(DP .5)(Ts/Ps/Ms) ̂ .5 
Pb 
Ps 

o w e n  

CP 
KP 

Diameter (in) 
Area 

Flowrate 
as= (1 -Bws)*Vs*A*Tstd'Psrrs/Pstd 

8 
12 
80 

30.24 

6.5 
29.4444 

2805.095 
29.126 

0 
0. e4 

85.49 

57 
17.71 156 

42668.21 

20.9 
0 

79.1 
28.836 

0 
28.836 

2834.532 
29.126 

0 
0.84 

85.49 

57 
17.71 156 

461 13.35 

2 
1 1/11/93 

17.6 
2.2 

80.2 
29.056 

4.2 
28.59165 

2726.525 

41466.91 

17.6 
2.2 

80.2 
29.056 

4.2 
28.59165 

2726.525 

44349.64 

3 
11/11/93 

17.6 
2.2 

80.2 
29.056 

4.2 
28.59165 

2793.61 9 

42499.99 

17.6 
2.2 

80.2 
29.056 

4.2 
28.59165 

2793.619 

45454.53 



ATTACHMENT 4 

EXAMPLE CALCULATIONS 
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SOURCE EMISSION TEST 
AT 

BELDEN B R I C K ,  I N C .  
SUGARCREEK, O H I O  

PLANT 6 ,  K I L N  3 DRIER 
NOVEMBER 1 7 ,  1994 

B r i e f  of T e s t s  

Tests were per formed t o  d e t e r m i n e  t h e  c a r b o n  monoxide ( C O )  

and t o t a l  v o l a t i l e  o r g a n i c  ( V O C )  emis s ions  from t h e  p l a n t  6 ,  k i l n  

3 d r i e r  s t a c k  t o  v e r i f y  p r e v i o u s  d a t a  o b t a i n e d  by o t h e r s .  The t e s t -  
i n g  d e v e l o p e d  i n t o  a n  impromtu m i n i  t e s t  program t o  f i n d  t h e  c a u s e  

of t h e  e m i s s i o n s  t h a t  were p r e s e n t .  

The d r i e r  i s  u s e d  t o  e v a p o r a t e  t h e  m o i s t u r e  f rom t h e  b r i c k  

b e f o r e  c h a r g i n g  i t  i n t o  t h e  k i l n .  I t  i s  h e a t e d  by removing t h e  h o t  

a i r  from t h e  c o o l i n g  s e c t i o n  o f  t h e ' k i l n  a n d  t r a n s p o r t i n g  it v i a .  
f a n  and  d u c t  t o  t h e  p r o d u c t  d i s c h a r g e  end  of t h e  d r i e r .  A d d i t i o n a l  

h e a t  i s  added w i t h  a n a t u r a l  g a s  b u r n e r  l o c a t e d  on t o p  of t h e  d r i e r  

a t  t h e  p r o d u c t  d i s c h a r g e  end .  The h o t  a i r  and  f l u e  g a s  p a s s  o v e r  

t h e  p r o d u c t  and  d i s c h a r g e s  t h r o u g h  a v a n e / a x i a l  f a n  t o  t h e  s t a c k  a t  
t h e  p r o d u c t  c h a r g i n g  end  of  t h e  k i l n .  The s a m p l e s  were e x t r a c t e d  

from t h e  s t a c k  below t h e  r o o f  l i n e  a n d  t h e  g a s  f low was measured 

from sample  p o r t s  above  t h e  roof l i n e .  

R e s u l t s  

See table 1 and 2 .  

D i s c u s s i o n  

The t e s t i n g  was o r i g i n a l l y  i n t e n d e d  t o  v e r i f y  d a t a  o b t a i n e d  

by o t h e r s  t h a t  showed t h e  emissions f rom t h i s  d r i e r  t o  be  much 

h i g h e r  t h a n  t h o s e  a t  o t h e r  s i tes.  S i n c e  t h e  d a t a  v e r i f i e d  t h e s e  
f i n d i n g s  showing-ppmv of  CO and-ppmv VOC a s  c a r b o n ,  t h e  

d r i e r  gas b u r n e r  was t u r n e d  o f f  t o  see i f  it w a s  t h e  c a u s e .  The 

r e s u l t s  s h o w e d a p p r n v  o f  CO a n d m p p m v  of VOC as c a r b o n .  T h i s  

was a d e c r e a s e  o f m p e r c e n t  CO and  a p e r c e n t  VOC. 

A f i f t e e n  minu te  i n t e g r a t e d  s a m p l e  w a s  t a k e n  i n  t h e  d u c t  

f rom t h e  k i l n  c o o l i n g  s e c t i o n  t o  t h e  d r i e r  t o  d e t e r m i n e  i f  t h i s  

w a s  t h e  c a u s e  of  t h e  r e m a i n i n g  emiss ions .  I t  showed m P P M V  o f  CO. 

S i n c e  a v e r y  small q u a n t i t y  of f u e l  o i l  ( d i e s e l  f u e l )  i s  u s e d  

a s  a mold release i n  fo rming  t h e  c l a y ,  t h e  Tedlar b a g s  from t h e  

1 



BELDEN BRICK, SUGARCREEK, PLANT 6, KILN 3 DRIER, NOVEMBER 1 7 , 1 9 9 4  
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TEST APPARATUS AND PROCEDURES, METHOD 1 0  

TEST APPARATUS AND PROCEDURES, METHOD 2 5  

COMPILED DATA TABLE 1 

COMPILED DATA TABLE 2 

LOCATION OF SAMPLE PORTS (FIGURE 1 A )  

LOCATION OF SAMPLE POINTS (FIGURE 1B) 

1 
1 

1 

2 

3 

4 

5 

6 

7 

8 

SCHEMATIC OF INTEGRATED SAMPLER (FIGURE 2 )  9 

SAMPLING APPARATUS FOR GAS FLOW MEASUREMENT 1 0  

SCHEMATIC OF METHOD 1 0  (CARBON MONIXIDE) 1 1  

SCHEMATIC OF METHOD 2 5 A  SAMPLE TRAIN 1 2  
APPENDIX I 
COMPUTER NOMENCLATURE 1 3  

CALCULATION FORMULA 1 4  

TEST 1 RAW. DATA AND CALCULATIONS 1 5 - 1  6 
17-1 8 TEST 2 " 

CARBON MONOXIDE DATA AND CALCULATIONS 1 9  

VOC DATA AND CALCULATIONS 2 0  

11 I, I, 

CSA CO., PO BOX 3 7 5 0 ,  ALLIANCE, OH 4 4 6 0 1  PH ( 2 1 6 ) 5 2 5 - 5 1 1 9  

FAX ( 2 1  6 ) 5 2 5 - 7 9 0 8  



V 

Method 3 test were t e s t e d  for b e n z i n e ,  e t h y l b e n z e n e ,  t o l u e n e  and  

Xylene. These  a re  t h e  s t a n d a r d  tests pe r fo rmed  for f u e l  o i l  con- 
t a m i n a t i o n s .  The r e s u l t s  were below t h e  d e t e c t i o n  l i m i t s  of t h e  

chromatograph .  

The T e d l a r  b a g s  were a l s o  t e s t e d  for methane t o  check  f o r  
unburned n a t u a l  gas. The r e s u l t s  showed t h e  h i g h e s t  c o n c e n t r a t i o n  
w i t h  t h e  drier b u r n e r  i n  o p e r a t i o n .  T h e r e  were smaller q u a n t i t i e s  

i n  t h e  k i l n  c o o l i n g  s e c t i o n  a i r / g a s  t o  t h e  d r i e r .  

The p i t o t  t raverse  a t  t h e  sample por t s  l o c a t e d  above  t h e  r o o f -  

l i n e  a re  t h e  same sample  por t s  u s e d  i n  p r i o r  tests.  The v e l o c i t y  

p r o f i l e  showed a t a n g e n t i a l  component o f  6-10 d e g r e e s  a t  t h e  o u t e r  
p e r i m e t e r  of t h e  s t a c k  w i t h  t h e  f l o w  d r o p p i n g  o f f  s h a r p l y  ( w i t h i n  

1 0  i n c h e s  from t h e  s t a c k  w a l l )  t o  no f low w i t h  a n e g a t i v e  f l o w  near  
t h e  cen te r .  A judgement  c a l l  was made i n  s e l e c t i n g  t h e  p i t o t  t r a v e r s e  
p o i n t s  t h a t  may n o t  r e f l e c t  a n  nrc:urate .;as -v ro loc i ty  a i d  f l o w  c h a t  

i n  t u r n  would c a u s e  e r r o n e o u s  mass e m i s s i o n  r a t e s .  The re  a re  no 
o t h e r  por ts  h i g h e r  u p  t h e  s t a c k .  It may b e  d i f f i c u l t  t o  o b t a i n  a 
good v e l o c i t y  p r o f i l e  a t  a n y  l o c a t i o n  i n  t h e  s t a c k  s i n c e  t h e  gas 

i s  moved by a v a n e / a x i a l  ( p r o p e l l e r )  t y p e  f a n  w i t h  a n  e v a s e '  and  

c o n t r o l  damper l o c a t e d  d i r e c t l y  below t h e  roof l i n e .  A l s o ,  t h e  
v e l o c i t y  p r o f i l e  w i l l  change  w i t h  movement of t h e  b u t t e r f l y  control  
damper.  A l o c a t i o n  of  t w o  d i a m e t e r s  down from t h e  t o p  o f  t h e  s t ack  
would be t h e  most i d e a l  p l a c e  f o r  t h e  sample  p o r t s  b u t  t h i s  would 

be d i f f i c u l t  a n d  c o s t l y  t o  a c c o m p l i s h .  

T e s t  Appara tus  and P r o c e d u r e s .  

( A )  Methods 1 - 4  

D u r i n g  e a c h  o f  t h e  t w o  t es t s ,  a p i t o t  t r a v e r s e  (Method 1 and 2 )  
w a s  per formed s i m u l t a n e o u s l y  w i t h  CO and  VOC t e s t s .  The s a m p l i n g  

p o r t  l o c a t i o n s  are shown i n  f i g u r e  1 A .  The t r a v e r s e  p o i n t  l o c a t i o n s  

are shown i n  f i g u r e  1 B .  

A n  i n t e g r a t e d  sample  w a s  wi thdrawn a s  per Method 3 t o  d e t e r m i n e  

t h e  c a r b o n  d i o x i d e  and  oxygen c o n c e n t r a t i o n s  r e q u i r e d  f o r  t h e  gas 
d e n s i t y .  The f l u e  gas  was sampled f rom a s i n g l e  p o i n t  t h r o u g h  a 
s t a i n l e s s  s tee l  p r o b e  c o n n e c t e d  t o  a c o n d e n s e r  by n e o p r e n e  h o s e  a s  

shown i n  f i g u r e  2 .  The c o n d e n s e r  was c o n n e c t e d  t o  t h e  sampl ing  module 

w i t h  a t e f l o n  h o s e .  The module i s  d e s i g n e d  w i t h  a t h r e e  way v a l v e  

2 



t o  p u r g e  t h e  s y s t e m  p r i o r  t o  i n j e c t i n g  it i n t o  a t e d l a r  bag. T h i s  was 
done  a t  t h e  i n l e t  and  s t a c k  d u r i n g  e a c h  of t h e  VOC tests c o l l e c t i n g  

a b o u t  t w o  cubic  f e e t  of f l u e  g a s  i n  e a c h  bag .  The o r sa t  a n a l y s i s  

were pe r fo rmed  w i t h  t h e  gas c o n t a i n e d  i n  t h e  bag s h o r t l y  a f t e r  t h e  

t e s t  was completed. 
The Method 4 t e s t  was s t a r t e d  a t  t h e  same t i m e  a s  t h e  CO and 

VOC sample  and  r a n  f o r  o n e  hour .  The sample t r a i n  i s  shown i n  f i g u r e  

3 .  The f i r s t  and  s e c o n d  i m p i n g e r  c o n t a i n e d  1 0 0  m l  o f  d i s t i l l e d  water 
a n d  t h e  t h i r d  o n e  was u s e d  as  a d r y  t r a p .  They were packed i n  ice 
t o  condense t h e  water v a p o r  f rom t h e  f l u e  gas w i t h  a n y  remain ing  
v a p o r  c o l l e c t e d  i n  a D r i e r i t e  column . The i m p i n g e r s  and t h e  D r i -  

e r i t e  column were weighed p r i o r  t o  and a f t e r  t h e  t e s t  w i t h  t h e  

w e i g h t  d i f f e r e n c e  showing t h e  amount of  c o n d e n s a t e  c o l l e c t e d .  T h i s  
d a t a  a l o n g  w i t h  t h e  f l u e  g a s  t e m p e r a t u r e ,  f l u e  g a s  c o m p o s i t i o n  
and  meter t e m p e r a t u r e ,  p r e s s u r e  a n d  volume were used  t o  c a l c u l a t e  

t h e  p e r c e n t  m o i s t u r e  by volume. 
The f l u e  g a s  temperature w a s  measured w i t h  a t y p e  K t h e r m o -  

c o u p l e  c o n n e c t e d  t o  a d i g i t a l  t e m p e r a t u r e  i n d i c a t o r .  

Data from t h e  above  Methods 1 - 4  were used  t o  ca lcu la te  t h e  

f l u e  g a s  volumes a t  t h e  i n l e t  and  s t a c k  of t h e  i n c i n e r a t o r .  The 

r a w  d a t a  and c a l c u l a t i o n s  a re  shown i n  Appendix I. 

( B )  Carbon Monoxide T e s t  Methods 

EPA Method 1 0  w a s  u s e d  t o  measure t h e  CO emission u s i n g  a 
Thermal  E n v i r o n m e n t a l  I n s t r u m e n t s  Model 4 8  n o n d i s p e r s i v e  i n f a r e d  

a n a l y z e r  ( N D I R ) .  The N D I R  w a s  o p p e r a t e d  a s  p e r  m a n u f a c t u r e s  o p e r -  

a t i n g  i n s t r u c t i o n s .  

It was s e t  u p  t o  show i n s t a n t a n e o u s  r e a d i n g s  r e c o r d e d  on  a 
s t r i p  c h a r t  recorder and  from a one h o u r  i n t e g r a t e d  sample  c o l l e c t e d  

i n  t h e  T e d l a r  bag u s e d  i n  Method 3 t e s t .  The r e s u l t s  o b t a i n e d  f rom 

t h e  T e d l a r  bag  were u s e d  t o  r e p o r t  d a t a .  The r e a d i n g s  of  t h e  r e c o r d e r  
were u s e d  t o  o b s e r v e  c h a n g e s  d u r i n g  t h e  test .  

v i a  s t a i n l e s s  s tee l  probe t h r o u g h  T e f l o n  t u b i n g  u s i n g  a 

v a c u u m / p r e s s u r e  pump d i s c h a r g i n g  t o  a s t a i n l e s s  s teel  dump t u b e  a s  
shown i n  f i g u r e  4 .  The f l o w  t o  t h e  dump t u b e  was h e l d  a t  a h i g h e r  

r a t e  t h a n  t h e  i n t e r n a l  pump of t h e  a n a l y z e r  t o  m a i n t a i n  a t m o s p h e r i c  

The i n s t a n t a n e o u s  sample was o b t a i n e d  by wi thd rawing  a sample  
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I 

pressure required to operate the instrument. 
All calibrating gases were EPA Protocol. 
The Tedlar sample bags were taken to an outside laboratory 

-for analysis of methane, benzine, etylbenzene, toluene and xylene. 
(C) VOC Test Methods 

EPA Method 25A was used to determine the total volatile organic 
compounds using a Thermal Environmental Instruments model 51H high 
temperature flame ionization analyzer (FIA). The FIA was operated 
as per manufacturers operating instructons. 

The sample was withdrawn through a stainlesss steel probe and 
heated sample line directly to the analyzer as shown in figure 5. 

The analyzer output was connected to a serial dot matrix 
printer. It was programed to print the VOC concentratin high, low 
and average every five minutes. The five minute averages were used 
to obtain an averaqe fQr the m e  h ~ . r r  rzn. The aiialyzci-  automaticaiy 
calibrated after each run. The results are shown in appendix I. 

EPA Protocol gases were used for operating the flame detector 
and calibrations. A mixture of fourty percent hydrogen and sixty 
percent helium along with air was used for the fuel and propane 
in nitrogen was used for the calibration gases. 

~. .. . . . .  . .  . 

Submitted by 

Ernest L.Kolm 
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TEST 
DATE 
TIME 

1 
1 1  / 1  7/94 

10: 5011 1 : 50 

EM1 S S I O N S  

CO - PPMV MEASURED - 
CO - POUNDS/HOUR - 
VOC - PPMV(MEASURED PROPANE)  

VOC - PPMV A S  CARBON 

VOC - POUNDS/HOUR A S  CARBON - 
STACK GAS C O N D I T I O N S  

TEMPERATURE - OF 103 
S T A T I C  P E S S U R E  - I N . H 2 0  - .5  
c02 - % 2.1 
02 - % 18.1 
H20 - % 2.40 
V E L O C I T Y  - FPS 39.07 
STACK AREA - F2 17.7 
GAS FLOW - ACFM 41 434 
GAS FLOW - ( D S T P .  CFH 222507 

SAMPLE T R A I N  C O N D I T I O N S  

P I T O T  A P  - I N .  H20 .440 
O R I F I C E  A P  - I N .  H20 2.0 
AVG. METER TEMP - O F  85 
METER GAS VOLUME - D S C F  44.09 
BAROMETER - I N .  Hq 29.14 

2 
. 11/11/94 

13:13/14:13 

NOTE: TEST 1, D R I E R  GAS BURNER TURNED ON. 

TEST 2, D R I E R  GAS BURNER TURNED OFF. 

164 
-.5 
1.8 
18.3 
2.55 
39.73 

11.7 
421 91 
20406 

BELDEN B R I C K ,  I N C .  
SUGARCREEK, O H I O  

PLANT 6, K I L N  3 D R I E R  
COMPILED DATA 

.411 
2.0 
90 
43.28 
29.14 

TABLE 1 



AIR QUALITY SERVICES, INC. 
4527 Clairton Boulevard 

Pitteburgh. PA 15236 
(412) 881-5630 

TABLE I 
RESULTS OF THE ANALYSIS OF TEDLAR AIR BAGS 
FOR HYDROGEN AND CARBON MONOXIDE CONTENT 

CSA COMPANY 
POST OFFICE BOX 3750 
ALLIANCE, OHIO 44601 

SAMPLZS RECEIVED: NOVEMBER 18, 1994 9:50 AM 
SAiGLES COLLECTED BY CSA COMPANY 

ETHYL BENZENE 
(TTNj  . <G.1 c3.1 cc.1 

6 
AIR QUALITY SERVICES, INC. 

JOB 4 5 5 1  
REPORTED: NOVEMBER 21, 1994 

TABLE 2 c 
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Sample Points  For Round Ducts 

Diameter of duct i n  inches = 
Area = 17.72055 
Radius = 28.5 
T o t a l  No. Of Points  * 15 

57 

( 1 ) -  10.40673 
( 2 ) -  18.02498 
( 3 ) -  23.27015 
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t4ETIIOD 10 - CARnON MONOXIDE ANALYSIS 
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METHOD 2, 3 and 4 
COMPUTER NOMENCLATURE 

DESCRIPTION 
METER VOLUME 
BAROMETRIC PRESSURE 
ORIFICE DIFFERENTIAL 
ABSOLUTE METER PRESSURE 
METER TEMPERATURE 
STACK TEMPERATURE 
STACK STATIC PRESSURE 
STACK ABSOLUTE PRESSURE 
PITOT COEFFICIENT 
AVERAGE SQUARE ROOT OF A P  
CARBON DIOXIDE 
OXYGEN 
CARBON MONOXIDE 
NITROGEN 
MOLECULAR WEIGHT DRY 
VOLUME OF CONDENSATE 

SYMBOL 
VM, FT3 
Pb, IN Hg 
&, IN H20 
PMA, IN Hg 
TM, OF 
TS, OF 
PG, IN. H20 
PSA, .IN H20 
CP, 
AP, IN H2O 
%C02 
%02 
%CO 
%N2 
MD 
VCL, ML 

STACK AREA SQUARE FEET A S ,  r l -  
8, MIN TEST TIME MINUTES 
VMSTP,FT3 METER VOLUME @ STANDARD TEMP. & PRESS. (DRY) CUBIC FEET 
VWSTP,FT3 METER VOLUME @ STANDARD TEMP. & PRESS.(WET) CUBIC FEET 
BW % MOISTURE PERCENT 
MS MOLECULAR WEIGHT @ STACK CONDITIONS DIMENSIONLESS 

QA, FT3/SEC STACK GAS VOLUME ACTUAL ACFM 
QS, FT3/HR STACK GAS VOLUME @ STD. TEMP. & PRESS.(DRY) CUBICFEET/HOUR 

--7 

vs, FT/SEC STACK GAS VELOCITY FEET/SECOND 

UNITS 
CUBIC FEET 
INCHES MERCURY 
INCHES WATER 
INCHES MERCURY 
DEGREES FARENHEIT 
DEGREES FARENHEIT 
INCHES WATER 
INCHES MERCURY 
DIMENSIONLESS 
INCHES WATER 
PERCENT 
PERCENT 
PERCENT 
PERCENT 
DIMENTIONLESS 
MILLILITERS 

‘ 1 3  . 



METHOD 2, 3 & 4 CACULATIONS 

DRY MOLECULAR WEIGHT lb/lb mol 
Md = .44(%CO2) + .32(%02) + .28(%N2 + %02)- 

DRY GAS VOLUME (Standard conditions) F3 
VMSTP = (17.71 oR/in.Hg)(VM)((Pb + (PM/13.6))/(TM +460) 

VOLUME OF WATER VAPOR (Standard conditions) FT3 
VWSTP = (0.0474 FTJ/ML)(VLC) 

MOISTURE CONTENT (Proportion by volume) % 
BW% =.VMSTP/(VMSTP + VWSTP) 

MOLECULAR WEIGHT @ STACK CONDITIONS (Wet basis) lb/lb mol 
MS = MD (1-BW) + 18(BW) 

GAS VELOCITY ftlsec 
VS = (85.48)(CP)(A.P) ((TSA/(PSA)(MS)) 

GAS FLOW (Actual cubic feet /minute) ACFM 
QA = (AS)(VS) 

GAS FLOW (Dry standard cubic feet/hour) 
QS = 3600 ( 1  - BW)(VS)(AS)((53O/(TSA))((PSA)/(29.92)) 
Y = METER CALIBRATION FACTOR (Dimensionless) 

1 4  
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CSA CO. DATA SHEET (MFIHOD 29) 

I 

I 
Pb I I 

. .  
1 6  



DATA INPUT ---------_ 
Pb,In Hg- 
VMIft3 
LH,In H20 
PG,In H20 
m,F 
TS,F 
CP 
Y A P ,  In H20 
% c02 
% 02 
% N  
VCL,Ml 
AS,ft2 

RESULTS - - - - - - - 
m a ,  In Hg 
PSA,In Hg 
MD 
MS 
VMSTP, ft3 
WSTP , f t 3 
BWO, % 
VS, ft/Sec 
QA,ASCFM 
QS , f t3/HR 

Gas Conditions From Methods 1, 2, 3 & 4 

Absolute Meter Pressure ..................... 
Absolute Stack Pressure 
Molecular Weight Dry Gas .................... 
Molecular Weight @ Stack Conditions 

VM Standard Temp.& Press. Wet 

Stack Gas Flow (Actual) 
Stack Gas Flow (Dry STP) .................... 

VM StB.ndn_rd T&!.P.& press. Ery  --------------- 
Moisture _____-___---__-_____________________ 
Stack Velocity _____________________________ 

29.29 
29.10 
29.06 
28.79 
4 4 . 0 9  
1.08 
2.40 
39.07 

41494 
2225078 

BELDEN BRICK 
SUGARCREEK PLANT 6 
KILN 3 DRIER STACK 
11/17/94 
TEST 1 
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Gas Conditions From Methods 1, 2, 3 & 4 

Pb,In Hg 
VM, ft3 
kH,In H20 
PG,In H20 
m,F 
T6,F 
CP 
r k P , I n  H20 
% c02 
% 02 
% N  
VCL,M1 
AS,ft2 

RESULTS - - - - - - - 
Pma,In Hg 
PSA,In Hg 
MD 
MS 
VMSTP,ft3 
VWSTP, ft3 
BWO, % 
VS,ft/Sec 
QA , ASCFM 
QS,ft3/HR 

Absolute Meter Pressure ..................... 29.29 
Absolute Stack Pressure 29.14 
Molecular Weight Dry Gas .................... 29.02 
Molecular Weight @ Stack Conditions 28.74 
VM Standard Temp.& Press. Dry --------------- 43.28 
VM Standard Temp.& Press. Wet 1.13 

2.55 
39.73 

Moisture -------------_--_-__________________ 
Stack Velocity ............................. 
Stack Gas Flow (Actual) 42191 
Stack Gas Flow (Dry STP) .................... 2040602 

BELDEN BRICK 
SUGARCREEK PLANT 6 
KILN 3 DRIER STACK 
11/17/94 
TEST 2 



CSA CO. ' 
CARBON MONOXIDE DATA SHEET-CFR METHOD 10 

0 INITIAL CALIBRATION 

FINAL CALIBRATION 
3 /'I'=i-7 3t c 

TEST 3 

c07 (co CORRECTED TO 7% 02)= co (ACTUAL) x (20.9 - 7)/(20.9 - 0 2 )  

TEST 1, X 13.9 /20.9 - - - PPM @ 7% 02 

TEST 2, X 13.9 /20.9 - - 
' TEST 3, X 13.9 120.9 - - 

TEST 4, X 13.6 /20.9 - - 

- 
- 

- 
CARBON MONOXIDE MASS CONCENTRATION CALCULATION 
COL =Qs X % V  X DCO 
COL = POUNDS PER HOUR CARBON MONOXIDE 
QS = GAS FLOW,F3/HR (FROM M-5 TEST) 
%V = DECIMAL PERCENTAGE OF CO ( V / V )  
Dr-0 = DENSITY OF C0,LB/F3 = 0.0724 

TEST 1 2 27-5 078 X - x 10-6 x 0.0724 = -LB/HR 

TEST 2 LO 'lo Lor X - x 10-6 x 0.0724 = -LB/HR 

TEST 3 X x 10-6 x 0.0724 = LB/HR 

TEST 4 X x x 0.0724 = . LBIHR 



C, = ORGANIC CONCENTRATION A S  CARBON, PPMV 

Cmeas = ORGANIC CONCENTRATION A S  MEASURED, PPMV 

K = CARBON EQUIVALENT CORRECTION FACTOR 

K = 2 FOR ETHANE, K = 3 FOR PROPANE, K = 4 FOR BUTANE 

M, = C, Qs D, 

M, = MASS FLOW RATE A S  CARBON, LB/HR 

Qs = G A S  FLOW, 

D, = 0 . 0 3 1 2  L B / F T 3  AT 6 8  OF 

DRY STD F T 3 / H R  FROM G A S  FLOW MEASUREMENT 

= DECIMAL PERCENT VOLUME CONVERSION FROM PPMV 

FUEL G A S  9 4  :<: ,dL ,'hoc)/, //e 

CAL G A S  % /  P P F ~ v  / J A O > ~ . C € ~ / A / ~  

RANGE ~ 5 -  

AUTOMATIC CAL TIME L.0 MINUTES ( T . E . I .  MODEL 5 1 )  

HEATED SAMPLE L I N E  TEMP 3 5 0  OF 



APPENDIX D.3 

QNQC AUDIT REPORT 



1 

t 

Compound Blank Correction (ng) Equivalent to Average Reported 
Concentratration Concentration 
(uddscm) (uddscm) 

. Chloromethane 129 6 29 
Bromomethane 1 I4 6 6.4 
Iodomethane 84 4 4.1 
Methylene chloride 29 2 0.3 

QMQC AUDIT REPORT 

The subject report (in draft final form) was independently reviewed and representative data were audited 
by the project Q A  Coordinator. The review was based primarily on the Q A  Objectives for Measurement 
Data (Table 6-2) of the Draft Site-Specific Test PMQuality Assurance Plan for Testing at Plant 6 Belden 
Brick Company, dated October 22. 1993. Derived emission rates were verified by manual calculation on 
randomly-selected data points for the VOST, metals, semivolatiles. HCI, CI2, and W tests. In addition, 
analytical performance samples were inuoduced during sample analyses. 

Based on the reviews and audits described above, and with the few exceptions noted below, test results 
were found to be complete, traceable, and correctly reported. In general, data quality objectives were met 
for all analyses. Spectfk comments. review findings, and performance sample results are summarized 
below by type of analysis. 

VOST ANALYSES 

Several additions were made to the VOST sections of the repon to complete the QAIQC evaluation, 
specifically: 

I. Surrogate recoveries (as percent of spiked amount added) have been added to the QNQC section of 
the repon (Table 5-8). Average recoveries for the four surrogates ranged from 79% to 145 %, and the 
precision of these determinations varied by less than 16% RSD in all cases. The 4- 
bromofluorobenzene surrogate recovery averaged 145%. slightly above the 130% objective. 

Based on an insmment detection limit study, stack gas concenuatiops for undetected compounds 
would be less than 1-2 ug/dscm. 

2. 

3. Blank corrections were applied to several of the listed compounds because of background levels found 
in laboratory method blanks. The blank corrections impact only a few of the listed compounds. as 
summarized in the table below. Results for these four compounds should therefore be considered as 
“‘estimated values” only. 

4. Footnotes (a) through (e) in Table 3-19 “Kiln Emission Test ResultsVOC‘s (metric units) are not 
applicable to this table. The footnotes are analyst’s comments on specific data points within the 
VOST analyses, and do not necessarily apply to the summarized data report However, benzene 
results should be flagged as estimated or minimum concentrations because sample concentrations 
exceeded the acceptable calibration range of the insmment. The analyst took action to try to bracket 
the sample concentrations with additional smdards and special techniques to provide better estimates 
of the high benzene concentrations. 

2 
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VOST ANALYSES (continued) 

Because chloromethane and bromomethane were found in the system blanks, data for these two 
analytes were determined by the analyst to be suspect. Chloromethane was found in at least one of 
the field samples at - IO times the approximate average amount found in the blanks and could 
possibly be a m e  emission; however. the majority of field samples appear to have levels of 
chloromethane and bromomethane roughly equivalent to the background levels demonstrated by the 
field blanks. 

A performance audit sample (an independent check standard spiked onto a clean VOST trap) was 
analyzed with the field samples with the following results: methylene chloride, 118% accuracy at 400 
ng on-column; 1,1: 1-trichloroethane. 117% accuracy at 400 ng on-column; 14 other analytes (nor 
found in the field samples) were correctly identified and reponed to within accuracies of 103% to 

' 15 1% at 400 ng on-column. These results are summarized in Table 5-9 of the repon. 

Tbe benzene emission rate for Run 1 was verified from the analytical data and the reponed stack data 
(sample volume and gas flow rate). -. 

SEMTVOLATILE ANALYSES 

Surrogate recoveries for the SV trains met the 50-150% objective for recovery. The additional solvent 
rinse of the filter suppon assembly produced discolored mauices and erratic surrogate recoveries, but 
indicated no significant concentrations of the target analytes upon apalysis. Therefore, the data 
quality objectives were met for the primary sample results. 

An independent audit sample (cbeck standard) was used to spike a laboratory control XAD and water 
sample prior to co-extraction with the actual field samples. The same cbeck standard was analyzed 
directly to verify i n s w e n t  calibration and chemical identification. Out of 43 spiked analytes from 
the target analyte list, 42 (98%) had accuracies ranging from 80% to 106% by direct analysis (2,4- 
dinitrophenol was the only exception at 60%). 39 of the 43 spiked analytes were within 50% to 150% 
for the spiked XAD sample, and 37 of the 43 spiked analytes were within 50% to 150% for the 
spiked water sample. Complete results for the performance audit samples are presented in Table 5-6. 

Phenol emission rates for Run 1 was verified from the analytical report through the derived emission 
factors by manual calculation. 

3 



METALS ANALYSES 

Front-half results for the metals uain samples indicated significant background levels for cadmium, 
cobalt chromium. manganese, nickel, lead, antimony, and selenium. The blank levels also appear to 
represent minimum levels found in all the field samples, indicating that the field samples also have a 
reproducible background contamination. Based on the blank filter levels, background corrections 
were applied to the cumulative concenuations (fronrhack half combination) of the samples prior to 
deriving emission rates. For chromium, manganese, and nickel, the background corrections are 
relatively insignificant to the total mount found for the combined front and back half uain samples; 
however, the background corrections for cadmium cobalt, lead, antimony, and selenium represent a 
significant propomon of the [oral amounts found (> 50% in most cases). 'Therefore, derived stack 
gas concentrations for fhese 5 elemenrs (Cd, Co, Pb, Sb, Se) should be considered as estimated 
concenmtions. 

Analysis Q€ samples, including an independent check standard and an [CAP interference check 
sample, showed accuracies within h Q A  plan dam quality objectives of 90-1 10% and 75-12595. 
respectively. 

Analysis of a spiked blank train (both front half and back halo demonstrated recoveries within the 
70-130% QA objective. 

Analysis of a MST Reference Standard filter indicated accuracies of 70- 110%. 

Derived emission test results for chromium and nickel were verified from the analytical data and 
calculation of derived concentrations (ugjdscm) were checked for all, 3 runs. 

HF, HCI. C12 ANALYSES - 
Check standards and matrix spikes were analyzed by Galbraith Laboratories as pan of the analysis run. 
These results showed accuraciedrewveries wifhin the 80-120% objective for the chloride analyses; no 
check standard or ma& spike was indicated for the fluoride analysis. 

Duplicate analysis of one sample per mauix was not indicated for fhe chloriddfluoride analyses; however, 
the individual resulrs from all 3 runs varied by less than the 30% RPD objective for sample precision. 

HF, HCI. and CI2 emission rates for Run 1 were verified by manual calculation 
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SECTION 5 

INTERNAL QNQC ACTIVITIES 

5.1 METALS ANALYSIS 

5.1.1 Instrumental Qualitv Control 

Instrument calibration was verified using multielement standards obtained 
from an alternate supplier than those used for calibration. In addition, all correla- 
tion coefficient requirements were met per the analytical method. Instrumental 
drift was monitored throughout each analysis at less than 7% for all analytes 
(method criteria is f 10% from target). All initial calibration verification analyses 
me! S?”!-er?8 Me:hods GGiGA ana 7470 criteria and were within 5% from the 
target concentration (method criteria is k 10% from target). 

In addition, the interference check standard results (ICP only) were within 
the limits set by Method 6010A (method criteria is k 20% from target). Serial 
dilution tests were not required per Method 6010A, due to the low levels in the 
resulting digest by ICP. 

5.1.2 Method Qualitv Control 

The method blanks were used for monitoring potential laboratory 
contribution during processing and analysis. Levels of analytes in the method 
blank were beneath the detection limit for most analytes. The few analytes 
detected were close to the detection limit (Le., less than approximately 2 times 
the MDL). 

Reagent blanks were also analyzed to monitor potential for contribution 
from reagent supplies and equipment used in sample collection. All back-half 
and Hg impinger reagents were detected near or less than the instrumental DL. 
Results for the filter and acetone rinse reagent blanks are reported in Table 5-1 
(1056lMMBI R. Blanks). Table 5-2 presents the reagent and method blank 
values for the mercury analysis. 
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Method quality control results are reported in Tables 5-3 (for ICP analytes) 
and 5-4 (for Hg). Accuracy was monitored using spiked laboratory reagents 
(LCS), recoveries ranged from 93% to 11 1% (criteria is 70% to 130%). Further 
accuracy was monitored using a front-half representative NlST filter containing 
certified levels of Cd, Mn, and Pb. The resulting front-half recoveries ranged 
from 70% to 1 lo%, with the exception of Pb, which was at a target level below 
ICP detection capability. 

Precision, based on duplicate samples, were not a requirement for this 
work based on QNQC objectives in the Draft test plan. However, precision was 
monitored for Hg analysis; results for duplicate analysis were less than 5% 
relative percent difference. 

5.2 SEMIVOLATILE ANALYSIS 

5.2.1 Calibration 

For the initial calibration curve analyzed on October 25, 1993, all 
calibration check compounds (CCCs) and system performance check compounds 
(SPCCs! passed !&??hod crikria. T’xi anaijjies weie greaier inan 30% REF 
(Benzidine at 42% and 3,3’-dichlorobenzidine at 30.1 %). 

All CCCs and SPCCs for the CCAL (continuing calibration check) 
analyzed on November 30, 1993, passed Method criteria. Four analytes were 
greater than 30% difference from the initial calibration curve (benzoic acid at 
47%, 2,4-dinitrophenol at 30.3%, 3,’dichlorobenzidine at 30.1 %, and benzidine at 
86%). 

All CCCs and SPCCs for the CCAL (continuing calibration check) 
analyzed on December 1, 1993, passed Method criteria. One analyte was 
greater than 30% difference from the initial calibration curve benzidine at 62%). 

5.2.2 Sample Surrooate Recoveries 

Surrogate recoveries for the samples are reported in Table 5-5 with the 
exception of the additional filter, support rinse samples. All sample surrogate 
recoveries were within the objective of 50% to 150%. 

5.2.3 Qualitv Control Sample Analyses 

During the extraction of the XAD/filter samples, a XAD method blank, 
28425, and one XAD QA spike, 00482, were also extracted. A water QA spike, 
00483, was extracted with the condensate samples. The results and surrogate 
recoveries of the blank and QA samples are presented in Tables 5-6 and 5-7. 
The spikes met the objective of 50% to 150%. 
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The method blank contained four compounds, three of which were also 
found in the samples. The amounts in the blank are lower than the samples. 
The compounds and amounts in the blank are: benzoic acid 64 pg, naphthalene 
3.1 pg, 2-hydroxyace-tophenone 3.2 vg, and bis(2-ethyl hexy1)phthalate 17 pg. 
Benzoic acid is found Run in 3 at 623 pg, naphthalene in Runs 1 through 3 at 
6 to 12 pg, and bis(2-ethyl hexy1)phthalate in Runs 1 through 3 at 77 to 510 pg. 
Benzoic acid and bis(Bethy1 hexy1)phthalate were found in the XAD spike sample 
00482. 

5.2.4 Performance Audit Analyses 

A Performance Audit Sample (PAS) 00481, provided by MRl’s QA unit 
was analyzed by GC/MS. The PAS met the objective of 50% to 150%. 

5.3 VOST ANALYSIS 

5.3.1 GUMS Calibration 

MRI used historical data from March 1993 for Initial Precision Recovery; 
these &!a are presen!ed i:: Appendix C. Fui each matrix, four replicate samples 
were analyzed at the mid-level standard of 100 ng on-column. 

Samples were received on November 15, 1993, in good condition. Eleven 
trap pairs were received, including two field blank pairs, two trip blank pairs, and 
seven sample pairs. The Tenax calibration curve was extended with two stan- 
dards on November 18, 1993, and two more standards on November 19, 1993. 
The purpose was to bracket the high levels of benzene in the samples. The 
addition of calibration points to the curve for high level samples is allowed by 
Method 5041. Sample 1073 contained very high levels of benzene, and the 
instrument detector was saturated. The benzene result should be considered a 
minimum value. Since the Tenax samples contained high levels of analytes, 
several system blanks were required to ensure that the analytical system was 
free of sample contamination. 

5.3.2 Assessment of Data Quality 

The method was followed, and the objectives were met except for the 
following: 

1 . Chloromethane, bromomethane, and iodomethane were observed in the 
system blank samples. The source of the contamination was identified as 
the methanol which was used to prepare the internal standard solution and 
the internal standardsurrogate solution. Chloromethane was observed in 
the field sample at 10 times the amount found in the system blanks. 
Bromomethane was observed in the samples at the same level or below 
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that found in the system blank. lodomethane was not a target compound. 
These three compounds have been blank corrected and should be 
considered as "estimated" values only. 

The calibration curve ranged from 20 to 3,000 ng for the Tenax trap 
analysis, with an extension for benzene up to 15,000 ng. Four compounds 
(chloromethane, bromomethane, 1,l ,Ptrichlorotrifluoethane, and methylene 
chloride) did not meet the calibration curve objective of 30% RSD. 

2. 

The calibration curve ranged from 30 to 1,000 ng for the Tenaxkharcoal 
trap curve. Eight compounds (chloromethane, bromomethane, dichlorodifluoro- 
methane, methylene chloride, carbon disulfide, benzene, 1,1,2-trichIoroethane, 
and chloroethane) did not meet the 30% RSD objective. All values below 20 ng 
are considered estimates. 

3. Two additional standards with benzene and internal standards were 
analyzed in order to quantitate the high level of benzene in one sample. 
Since the benzene peak was saturated in these two standards, the average 
response factor was not calculated for these two points. The calibration 
s!snda:ds wxs iised io esiiiiiaie ihe ievei of benzene found in the sample 
using a single point calibration. 

A high bias was observed in the performance audit samples (PAS) for a few 
analytes, but all results were between 103% and 151 YO accuracy. 

4. 

For the Tenax trap analysis, three compounds (carbon tetrachloride, 
cis-l,3-dichloropropene, and trans-l,3-dichloropropene) were higher than the 
70% to 130% objective listed in the project plan. These three analytes were not 
observed in the samples. 

5.3.3 Performance Audit Samples 

For the Tenaxkharcoal trap analysis, five compounds in one PAS and 
eight compounds in a second PAS did not meet the 7% to 130% objective listed 
in the project plan. The results for the two PASS were consistent with each 
other. The affected compounds were 1,l -dichloroethane, 1,2-dichIoroethane, 
trans-l,2-dichloroethane, carbon tetrachloride, 1,2-dichoIoropropane, cis-1 , 
3-dichloropropene, dibromochloromethane, and trans-l,3-dichloropropene. 
These compounds were not observed in the samples; therefore, there is minimal 
impact to the data quality. Results of the blind audit sample No. (2-139-03 is 
presented in Table 5-8. 
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5.3.4 Surroqate Recoveries 

Surrogate recoveries were 79% k 6% RSD for toluene-d,, 88% k 6% RSD 
for benzene-d,, and 103% k 16% for 1 ,2-dichloroethane-d4. ,The spiked surro- 
gate 4-bromofluorobenzene averaged 145% k 7% RSD which was slightly above 
the 130% objective. Surrogate recoveries are presented in Table 5-9. 
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TABLE 5-2. MERCURY REAGENT A N D  METHOD BLANK RESULTS 
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TABLE 5-4. ac SUMMARY FOR MERCURY CVAA ANALYSIS 

ua I .... 

la31 15.9 ug 
4.06 tg 
17.3 ug .... :::::.:. h,.oi I 

-'lo57 BH Bhnk 0.637 ug 
4P' 
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TABLE 5-6. SEMNOLATlLE ORGANIC COMPOUND QA RESULTS 



TABLES.  (Cominued) 
I I I I I I 1 
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TABLE 5-7. Q A  SURROGATE RECOVERY, % 

aDo not meet method objective of 50 to 150 
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TABLE 5-8. VOST SURROGATE RECOVERIES 

VOST surroaate recoveries (%Y 
Sample 1,2-Dichloroethane-d, Benzene-d, 4-Eromofluorobenzene Toluene-d, 

TR EL TNX 1077 

11 Pair 2TNX 1069 I 106 I 95 I 140 I 77 II 

115 92 130 76 

TR BL T/C 1078 

FD BL TNX 1075 

FD EL T/C 1076 

11 Pair 4TNX 1073 I 140 I 80 I 155 I 77 II 

94 84 155 76 

113 90 139 76 

109 88 127 78 

Pair 4 T/C 1074 

Pair 2 TNX 2069 

Pair 2 T/C 2070 

84 94 151 89 

93 91 156 76 

92 86 152 78 

MRI-AW4MZ.SS 5-14 

Precision (RSD): f 16% RSD f 6% RSD f 7% RSD f 6% RSD 



I -- 
. .  ., " 

Compound Accuracy (%)" 

I 135 II Carbon Tetrachloride 
- 2 -  

11 1 .l-Dichloroethane I 

trans-l,3-Dichloropropene 

Bromoform 

I E r o e t h a n e  (total I 

151 

126 

1,1,2,2-TetrachIoroethane 

11 Chloroform I 123 11 

103 

136 131 ll cis-l,3-Dichloropropene 

Di bromochloromethane 
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WQC AUDIT REPORT 

The subject draft report has been independently reviewed and representative data w m  audited by the QA 
Cootdinaror. The review was based prkarily on the QA Objectives for Mcasurrmmt Dara (Table 6-2) of 
the Draft SiteSpecific Test plen/Quality Assurance Plan fct Testing at Plant 6 Belden Brick Company, 
dared October 22.1993. Derived emission rates were verified by manual calculetion o randomly-selected 
data poinu for rhe VOST. metals, semivoladlcs. HCl, Cl2. and W mu. In addition, analytical 
performance samples were inuoduced during m p l e  d y r e s .  

Besed on the reviews and audiu desaibed above, and with the exception8 noted, WI nsulrs w c n  found 10 
be complete, traceable, and correctly reponcd. Specific commenrs, review fmdings, and perfanence 
sample mulu) are summsrizsd below by type of analysis. 

e Dam reduction for the VOST analysis resulu were determined IO be incomplete due to the following 
omissions: 

1. surmgate recoveries (as psrcent of spikcd amount added) are not ~alcular~d. ~ h a e  sppears U) be 
?,i,iq,sE -TSrpp!s f, t& sp"" SS-TGgtg cnm--,m& (-2Mrn "g E $+y&$, hnwev=, lh. 

rbeoretical mounts are not i n d i d  in the report 

2. Minimum detection limits are not reported fdr the larger analytea. underected in the samples. In other 
words, what would be the estimated maximum emission rates for undetected analyles bwed on the 
analysh limirarioas? 

3. Blank confaions for sample data are indicarcd m Table 3-19 of the dratl EpR however, b e  SpWifk 
oompounds which wee  blank c m s t e d  and the amounts used for cormtion are not indicarcd. 

4. Footnotes (b) bough (e) in Table 3-19 "Kiln Emission Test RcsultsVOC's (mehc u&) are not 
i&n&d in the able. Benzene results sbould k flagged BS eslimated values because sample 
concentrations exceeded the acceplable calibration range of the inshume~t. 

Because chlommethane and bromornelbanc were found io the system blanks, dara for these two 
analytea wcn dacrmined by the analyst to be invalid. Chloromcrhane wa8 found in at least one of the 
field samples ai - 10 W the approximate average moulll found in the blanks and could possibly 
be a m e  emission; however, thc majority of Iield samples appear to have levels of cbloromethanc and 
bmomethane roughly equivalent to the background levels demonstrated by the field blank. 

& c 

tbese two compounds are not reported due IO the background concentratiom. 

A perfonnanca audit sample (an independent check standard 5piked onto a c h  VOST m) was 
analyzed with the field samples with the following results: methylene chlolidc, 118% accuracy at 400 
ng on-wlumn: l,l,l-pichloroerhane. 117% accuracy at 40 ng on-colutrm; 14 otbalmalytes (not 
found in the field samples) were correctly identified and reported to witbin aCCuJacics of 10346 IO 
15194ar400ngoncolumn. 

The benzene emission r a ~ ~  for Run 1 w89 verified from the analytical dam and thc nponod stack dare 
(sample volume and gas flow rate). 

2 
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Surrogate recoveries for the SV uajns met the 5&150% objective for rccoveq. The additional solvent 
rinse of the filter suppon assembly produced discolored mavicer and erratic surrogate rcfovaieS, but 
indicated no sigolficant conmvarions of the mgec amlyres upon analysis. Therefore. the data 
quality objectives wae met for the primmy sample results. 

An independent audit sample (check srandard) was used to spike a laborarory warn1 XAD and water 
sample prior IO ~ x u s c t i o n  with tba actual field samples. The same check standard was analyzed 
directly to veri@ instrument calibration and chemical idenrificntion. Out of 43 spiked analytes from 
the target analye l i h  42 (98%) had accuracies ranging from 80% to 106% by direct d y s i s  (2,4- 
dinitrophenol was the only exception at 60%). 39 of h e  43 spiked aoalym were wilhitl50% to 150% 
for the spiked XAD sample, and 37 of rhe 43 spiked anal~W.9 wcrc arirhin 50% to 150% for the 
spiked water sample. 

It WBP n o d  char the appendices include a working draft of the seaivolatile analytical repon rather 
rhan a more appropriate final repoh 

phenol emission rates for Run 1 was verified from the analytical report through the derived emiarion 
factors by manual calculation. 

Front-half results for the metals adin samples indicated significant background levels for cadmium, 
cobalt, chromium, manganese, nickel, lab antimony. and selenium. The blank levels also appear to 
represent minimum levels found m all the field samples, indica@ that h e  field samples also bave a 
reproduable background conlaminarion. Based on he blank fiIm lexels, background correctioos 
w e n  applied to the cumulative mccnvarions (frontmack half combination) of the samples prior to 
deriving emission rates. For chromium, manganese, and nickel the background corrections are 
relarively ioslgoificaut to the total amouni found for the combined front and back half uain samples, 
however. the backgmund conections for cadmium cobalh lcsd norimmy, aod selenium represent a 
signifmr proportion of the total amounts found (> 50% in mi cases). Therefon, derived emission 
factors for these 5 elemenrs (Cb Co, F'b, Sb, Se) should be qualified accordingly. 

AoalysIs QC samples. including an indepdent chcck standard and an ICAP i n t a f m c c  check 
sample, showed accuracies witbin rhe QA plan data quality objectives of 90-1 10% and 75-125%, 
respenively. 

Analysis of a spiked blank uain (both front W a n d  back half) demonseated recoveries wichin rhe 
70-130% QA objective. 

Analysis of a NIST Refmnce Standard film indicated accuracies of 70-1 10%. 

The reported chromium emission late and emission factor for Run 1 was vea-ikl by manual 
calculation. 

3 
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Check standards and manix spikes were analyzed by Galbrairh Labx&cr as pat  of tbe d y d s  w. 
These results sbowed arruracieslrrcoveries wirhin the 80-1u)% objective for the chloride d y r e r ;  no 
check standard or matrix spike was indicated for rhe fluoride analysis. 

Duplicate analysis of One sample pcr ma& was nor indicated for the cbloridL/fluori& analysts; however. 
the individual resulls from all 3 rum varied by less tban thc 30% RPD o b j d v e  for sample precision. 

HF, HCI. and Clz emission rates for Run 1 were vaificd by manual calculation. 
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MRI@ 
MIDWEST RESEARCH INSTITUT 

Suite 3! 
401 Harrison O a k  8oUleva 

Caw, North Carolina 27513.24: 
Telephone (919) 677-02' 

FAX (919) 677-00c 

November 29, 1994 

Mr. Ron Myers 
Emission Factor and Inventory Group (MD-14) 
U. S. Environmental Protection Agency 
Research Triangle Park, NC 27711 

Re: Review and Update of Mineral Products Industry and 
Metallurgical Industries Sections of Chapters 11 and 

EPA Contract No. 68-D2-0159; Work Assignment No. 11-01 
MRI Project No. 4602-01 

12 of AP-42 

Dear Mr. Myers: 

Brick in his September 14, 1994 letter to you, I have reviewed 
MRI's records and have rechecked the calculations for total 
organic compounds (TOC) emissions from the dryer. Based upon the 
field records, I believe the emission concentrations presented in 
the report to be correct. However, the reported emission rates 
and emission factors are in slight error for two reasons. First, 
velocity traverse data for Run 1 were not available when the 
report was prepared; the average of the velocities and flow rates 
for Runs 2 and 3 were used. Second, the flow rate for Run 3 was 
entered into the calculation spreadsheet incorrectly. The 
corrected average emission rates and emission factors are 2 to 
3 percent higher than the values presented in the draft test 
report. 
in the final report. 

results are summarized as follows: 

In response to comments received from John Jensen of Belden 

The correct emission rates and factors will be reported 

The steps taken during my data review and my comments on the 

(a) The concentrations of calibration standards were 
verified. The span and midpoint calibration gas values were 
confirmed by reviewing the calibration gas certifications; 

(b) The data logger field records of 1-minute concentration 
measurements were reviewed. The field records indicate the 
measured values are consistent with the reported data. The field 
records have not been drift corrected, and hence are slightly 
different (1-2 ppm) than the 1-minute readings presented in the 
appendix to the report; the data presented in the report have 



been drift corrected using the pre- and post-test zero and span 
calibrations; 

(c) The results of the quality control (QC) checks for the 
monitor (i.e., calibration error, drift and bias checks) were 
reviewed. The results are within specification; 

(d) The stack gas flow rate calculations were checked. 
Calculations from the velocity traverse data were verified to be 
accurate. However, review of the data identified one anomaly. A 
separate orsat measurement (oxygen and carbon dioxide) and 
moisture measurement for the dryer gas was not reported; the 
orsat/moisture measurements for the kiln stack gas (02 = 17.6%. 

2.2%, and H20 = 4.2%) were used in the dryer emissions 
ca c03 culations. = 
molecular weight of the stack gas for determination of the stack 
gas velocity. The molecular weight has only a small impact on 
the calculation. To evaluate the possible impact on the stack 
gas flowrate (and consequently the emission rate), a sensitivity 
analysis was conducted by substituting the molecular weight for 
the two extremes between which the true molecular weight would 
lie - -  ambient air and undiluted combustion gas. The deviations 
of the flowrate from the reported value using these two extremes 
in molecular weight are +4% and -2%, respectively. The actual 
molecular weight should be between these two extremes, and, 
consequently, use of the kiln gas molecular weight is reasonable; 
and 

(1) conversion from propane basis to methane basis, (2) mass 
emission rate (i.e., lb/hr), and ( 3 )  emission factor 
(i.e., lb/ton bricks produced). 

These data are used only to calculate the 

(e) The following spreadsheet calculations were checked: 

The following records are attached: 

Attachment 1 - -  Calibration gas certification records 

Attachment 2 - -  Data logger field records (Annotated) 

Attachment 3 - -  Velocity traverse field records and calculations 

Attachment 4 - -  Example calculation 

respect to other facilities for which we have data) in that the 
dryer uses auxiliary burners in addition to the heated air from 
the kiln. Perhaps this explains the higher than expected TOC 
results. 

It is our understanding that this facility is unusual (with. 
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Please let me know if you need any additional information. 

Sincerely, 

G U  
Roy #eYeul$cht 
Program Manager 

Attachments 



ATTACHMENT 1 

CALIBRATION GAS CERTIFICATES 



LIQUID CARBONIC 
CYLINDER GAS PRODUCTS 

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS 

CUSTOMER ENV. b INOUSI. OIST. P.0 NUMBER 092193-1 

REFERENCE STANDARD 
COMPONENT I PROPANE 

I 

NlST SRM NO. CYLINDER NO. 
c ~ n - 0 0 5 0 ~  

CONCESI~L\TION 
L7 .3  ipn 

ANALYZER READLhGS 
R = REFERENCE STANDARD 2 = ZE.QO GAS C=GAS CAYDIDATE 

COMPONEEM PROPANE ANALYZER M A K E I U O D W  HP 5890 SERIES I I S/N 3310.448533 
A,ULYTICUPSUNCIpLE GC/ F L M E  I O N I Z A T I O N  LET CALLIBRATION DATE 07/08/93 
FIRST ANALYSIS DATE 0 9 / 2 8 / 9 3  SECOKD ANALYSIS DATE 

z o  R 58386 C 63294 CONC. 51.3 ppn Z R C CONC. 
R 59250 2 0 C 64278 CONC. 51.3 p p ~  R 2 C CONC. 
z o  C 64093 R 59056 CONC. 51.3 p p  Z C R CONC. 
UIM uV >CEMTESTASSAY 51.3 pp~ VIM uV >lEAii TEST ASSAY 

/ I I 

I 

I1 

- 
I M I N D E R  NO. SA 8784 CERTLFED CONCE 

I 
HAS BEEN CERTJFED ACCORDING TO SECTION 3.0.C PROPANE 

OF'IRACEABILITY PROTOCOL NO. 1 ZERO AIR 
PROCEDURE G1 
CERTIFLEDACCURACY t 1 RNLSTTIMCEABLE 
CYLINDERPRESSIIRE 2000 PSIC 
CERTIRCATION DATE 0 9 / 2 8 / 9 3  
EXPIRATION DATE 03/28/95 TERM 18 MONTHS 

ANALYZED BY CERTIFIED E Y 

- 



LIQUID CARBONIC 
SPEQALry GAS CORPORAT1ON 

CUSTOMER EYV. L INDUST. DlST. P.0  NUMBER 021293.3 

REFERENCE STANDARD 
c o M P O m  
PROPANE 

MSI SlcM NO. 
vs. 1 U b  

cYLIM)EI( NO. 
SA 59% 

CONCENTRATION 
95.3 pp 

ANALYZEK READINGS 
R-RgPhR6NCX STANDARI) Z+.ERV CAS C - W  CANDIDATE 

1. C O M P O N F N  PROPWE ANAI,v/.EYMAYCMODELYS HP 5690 Series I I SIY 31OB*3UW 
ANUYTICU. PRINCIPI,K GCI T h e r r l  c d w t i v i t y  LAST CAI.IRIIATION DATE 10/26/5'2 

A N U Y S S  DATE 03/04/93 SECOND ANALYSIS DATE 
z o  R r n  c 703 CONC. 90.8 pp" 2 R .  C CONC. 

z o  C 693 R i 3 S  CONC. 89.9 ppa . 2 C El CONC. 
R 762 2 0  C 701 CONC. 90.0 W Y z C CONC. 

umc uv . \ iD INTLTASSAY 90.2 F W  UR( UV M U N  TEST ASSAY 

/ \ - __ .- . 
.-A -_ 

TITIS CYLINDER NO. U 5736 TION 
HAS BEEN CERTltWX ACCORDING. TO SECTION 3.0.6 PPOPAYE 90.2 @ 

OF ~ E A B I L I W  PROTOCOL NO. 1 ZERO A I R  BALANCE 

C ~ ~ ~ A C C ~ R A C Y  s 1 S MST TIUCEAULt~ 

CWITIYICATION DATE 03/02/B 

. -. - -  I 

i ANALYZED BY 
K.T. TWYG 



213685.21% 
FAX, 2'3-585-5582 

CUSTOMER ENV. 8 IUDUST. OIST. P . 0  NUMBER 

LIQUID CARBONIC 
CyUM)ER GAS PRODUCTS 

5700 SOUTH ALEUE3A S7PEE'. LCS r N G i L E S  CALIFORNIL Ih'lt 

COMPOSEST 
PROPANE GMlS  

REFEREXCE STANDARD 
A l S T  SRU SO. C\lJ.\DER SO. 
vs 166% 579115 

COSCE.\TR.\TTOS 
25.9 5 m  

ANALYZER READIiVGS 
R =  REFERE,VC& STANDARD Z=Z.ERO GAS C=G,iS C.i.YDIDATE 

1. COMPOATST PROPAUE GMlS  A U L Y Z E R  MAKE.>lODELS/S HP SESO Series  I !  S/U 3lOeA3ALJP 
A.UL1'TIC.U PRlSClPLE G:/ Thermal tanducrivi:y LAST C . U l b R 4 T I O S  DATE G;::/:j 
FIRST A.Y.UYSIS DATE 05/24/93 SECOhD .ASALYSIS DATE 

z o  R 208 C 206 COSC. 29 .5  p.m z R C cow. 
R 208 2 0  C 205 COSC. 29 .1  FWI R Z C COSC. 
z o  C 205 R 206 COSC. 2 9 . 7  p p  Z C R c o x .  
1:Rt "'I V C A S  TFST A!X\Y 29.5  o m  1;Ol uV hlE:\S TEST AS.c4Y 

-- - __ 
.- 

i ': 
: /I THIS CYLI.\DER SO.  i i  
, I' HAS BEES CERTIFIED ACCORDISG TO SECTION 

SA 6981 
3.0.1 PRG7ANE 

.. i ! OF TRACEADILITY PROTOCOL SO. 1 2E2O A l a  
; ! , PROCEDLaE GI 
! ,j CERTIFIED ACCLXACY : 1 5 SIST THACEt\IlLE 
: :! CYLISDER PRESSLTE 2000 PSlC 1; CERTIFICATION DATE 05/21/93 
' !i EXTIRATIOX DATE 11/21/91 

'. ;r 
C- k% m,L? CERTIFIED BY ./ 5 ~5.2 ANALYZED BY 



ATTACHMENT 2 

DATA LOGGER RECORDS 



r ) Y : ? 6 : 5  57.05 
0Y:15:0 5 7 . 1 d  

LINEARITY C H E C K  
03 : 13 43.00 .. 

03 : lP, 50.3 

08 : 19 43.00 
o s  : 19 50.8 
THC PASSED AT 

0 3 : 2 0  3 8 . 9 5  

LINEARITY -- 0 8 : ? 9 : 6 & ]  

~. 

03:?0 3 9 . 4  

0 8 : 2 1  35.28' 
os:?l 

0 5 : 2 4  
03 :24 

0 8 : 2 5  
03:?5 
0 2 : ? 6  
0 3 : 2 6  
0 5  : 27 
:i :> . ' 3  7 

~ 

24.78 
27.7 

25 . 0 0  
0 . 3  

2 4 . 8 6  
- 0 . 1  

2 4 . s 4  
.% . 



: o : x  b 9 . 1 1  
: 0 : 2 a  6 7 . 3  
? 0 : 2 9  47.72 
i0:29 64.0 

? 0 : 3 0  46.85 
:0:30 6 1 . 6  

10:31 4 6 . 3 2  
10:31 60.1 

1 0  : 3 2  4 6 . 5 9  
10:32 50.9 

10:33 47.15 
L O  : :3 62.4 
10: 3 4  47.67 
10 : 34 6 3 . 9  

?0:35 48.32 

B E G I N  R N L - - B G  [ 1-11-1993 - -  i O : 3 5 : 5 6 1  a- L . -  DD- hw w.+ 
10:36 6 7 . 1  - PP” 
10:37 49.20 
10:37 6 8 . 2  
LO:38 49.57 
io : 3 a  6 9 . 2  
10:39 49.43 
10:39 68.8 

LO : so 49.39 
1 0 : L O  63.7 

1 0 : L L  49. 58 

1 0 : 4 2  49.77 
1 0 : 4 Z  6 9  . 8  

1 n ! A ?  69.9 

1 0 : 4 1  69 .? 

I O  : 4.3 49.76 - 



1 0 : 4 4  ;'4 . j l  

L;) : & ?  
10 : ' -9 

I 9 : 5 !) 
10:50 
!0:S! 
' 0 . "  

'3.5" 
'0:ZL' 

::j : 5 : 
i c j  : 5 

L0:55 
1 0 : 5 6  

10 : 5 5  
1 0 : 5 5  

!0:56 
10:56 

10:57 
10:57 
10:53 
1 0 : 5 8  

1 0 : 5 9  
10:59 

1 1 : o o  
1 1 : o o  

11:01 
11:01 

11:02 
ll:02 

11:03 
11:03 
11:04 
1 1 : 0 4  
1 1 : 0 5  
11:05 

11:06 
11:06 

.. 1 ? : 0 7  
1 1 : 0 7  

11:08 
1 l : O Y  

1 1 : o s  
1 1 : o s  
11:10 
11:10 

~ . J i  

L . _  

5 i j  . 7 7 
7 .-I . 5 

,'3 . 8  

5 L . 5 3  
;!, .*> 

5 2 . 0 7  
i 6 . 2  

2 c ! ,  7 2  

7 5 . L  

5:. 53 
76.6 

50 ..98 
7 3 . 2  

50.65 
7 2 . 2  

50.35 
7 1 . 4  

4Y .56 
7 0 . 0  

4 9 . 2 0  
68.2 

49.35 
6 8 . 6  

$9.08 
6 7 . 8  

- 
a< I '7 I --...- _ .  

48.55 
66.7 

4 8 . 3 3  
6 5  .8 

4 : .  35 
65 . 8  

48.12 
65.1 

47.8s 
6 4 . 5  

47.77 
6 4 . 2  

47.64 
63.8 

47.34 
63.0 

4 7 . 6 4  
6 3 . 8  



. . .. I?. . L -  

11:12 
11:13 
11:13 
? 1 : 1 4  

??:14 

1?:?5 

1 1 : 1 5  

',::;ti 
1 1 : 1 5  
:?:I7 
;1:17 
11:1s 
11:!9 
1::13 
! 1 . , , a  

9 I . .>  * . . - 0  
i 1 : i o  

ll:7L 
1 1 : 2 1  

i1:22 
1 1 : 2 2  

11:23 
11:23 
l1:24 
11:24 

11:25 
11:25 

11:26 
11:26 

11:27 
11:27 

?1:28 

1 1 : 2 8  

1: :29  

11:29 

11:30 

11:30 

11:31 
11:31 

- 11:32 

11:32 

11:33 
11:33 

11:34 
11:34 

11:35 

- - _ . .  

46.69 
61.1 

46.50 

60.9 

$6. L5 

61). 5 
*6 .!5 :I 

D O .  7 

& t i .  3 7  
6 0 . 2  

$6, .i.? 

60.5 
'.$. 5 3 

0 9  7 

50.4,- 

t i 0 . 5  

46.39 
60.3 

66.3'3 
60.3 

46.22 
59 . s  

A6.23 
59 .Y 

46.14 
59.6 

4 5 . 9 5  
59.1 

45.14 
56.8 

44.72 

55.6 

45.14 

56.8 

42.24 

48.7 

42 .S2 
50.6 

52.25 

76.7 

56.19 
87.3 

55.26 
85.2 

55.56 



. . .  a /  
i i : 3 7  
1 1 : 3 8  

\\ti% 
!1 :44  
1 1 : 4 4  

1 1 : 4 5  
? 1 : 4 5  

? 1 : 4 t i  

1 1 : 4 7  
: ! :&7 

11 :4 :3  
1 : : 4 9  
I 1  ..i+ 

? ! : 4 ( >  

11:50 
? 1 : 5 0  

I , . , , .  - . .40 

._. 
-. 

1 1 : 5 1  
1 1 : 5 1  

1 1 : 5 2  
1 1 : 5 2  
1 1 : 5 3  
1 1 : 5 3  
! 1 : 5 4  
1 1 : 5 4  

1 1 : 5 5  
1 1 : 5 5  
1 1 : 5 6  
1 1 3 6  

1 1 : 5 7  
1 1 : 5 7  

1 1 : 5 3  
! 1 : 5 3  

1 1 : 5 9  
1 1 : 5 9  

1 2 : o o  
1 2 : o o  

1 2 : 0 1  

1 2 : 0 1  

1 2 : 0 2  

'. 1 2  : 0 2  

1 2 : 0 3  

1 2 : 0 3  

1 2 : 0 4  

1 2 : 0 4  

1 2 : 0 5  

1 2 : 0 5  

. .  

5 9 . 7 9  
9 5 . 1  

5 9 . 1 1  

W! 
5 9 . 0 8  

u 5 . 9  
5 9 . L 7 

,J & * 

j S 2 3  
,.. .4.'2 

58. i ! ! 
4 4 . :j 

53.81 
r 2 5 . L  

5 : ' , . 5 3  

411.6 

5 3 .  11: 
4 L . 0  

5 8 . 4 6  
9 4 . :  

5 3 . 2 7  
9 3 . 6  

58.72 
9 4 . 9  

5 8 . 8 4  
9 5 . 2  

5 8 . 5 3  
9 4 . 4  

. 5 3 . 5 5  
9 4 . 4  

5 3 . 5 7  
9 4 . 5  

5 3 . 2 3  
9 3 . 6  

5 3 . 3 3  
9 5 . 2  

. _ I . _  

5 3 . 7 3  
9 5 . 1  

5 9 . 1 4  

9 6 . 1  

5 9 .  1.5 

9 6 . 1  

5 9 . 5 4  

9 7 . 5  

5 9 . 7 3  

9 7 . 7  

5 9 . 6 4  

9 7 . 5  



1 2 : 0 7  

1 2 : 0 7  

? 2  : o s  
!2:08 
1 2 : 0 9  
1 2 : 0 9  

1 2  : 10 
1 2  : 1 0  

1 2 : 1 1  
I ? : ? !  

i.2 : ! 2  
! 2 : ? ?  
L _ I : : ? ,  

, ' ) . I  > - - .  & _ .  

14 

? 2 : 1 4  

1 2  : L 5  

1 2  : 1 5  

12:16 

1 2 :  16  

, ? 2 : 1 7  
1 2 : 1 7  

! 2 :  1 8  
1 2 :  !a 
12 : 1 9  

1 2  : 1 9  

13 ia  

12:23 
1 2 : 2 3  

1 2 : 2 4  

1 2 : 2 4  

1 2 : 2 5  

1 2  : 2 5  

1 2 : 2 6  

1 2 : 2 6  

1 2 : 2 7  

1 2 : 2 7  
12 : 2 8  

'- 1 2 : 2 3  

I ?  : 2 9  

1 2 : 2 9  

1 2  : 3 0  

1 2  : 30 

1?:31 
1 2 : 3 1  
I i . 3 .-, 

59.31 
9 8  . o  

' 9 . 9 7  
9 8 . 4  

5 9 . 3 3  
9 8 . 0  

5 ' 3 . 4 4  
9 5 .  '? 

59.87 
95.3 

5 ' ? .  ? _ '  
' 3 % .  0 

S9.?,% 

3 6 . 6  
s g .  5 2  

97.4 
1 ; 9 , O ?  

'35 .'? 

sa?. 3s  

' 96 .7  

5 9 . 8 3  
9 2 . 1  

59.68 
'37.6 

533.11 

9 6 . 0  

? 3 6 4 d  

5 9 . 3 1  

9 6  . 5  

5 9 . 7 1  
9 7 . 7  

5 9 . 6 8  

9 7 . 6  

5 9 . 3 7  

9 6 . 7  

5 9 . 4 2  

9 6 . 3  

5 9 . 3 9  
9 6 . 8  

5 9 . 3 9  

9 6  . S  

5 9 . 4 8  

9 7 . 0  

5 9 . 1 2  
9 6  . O  

5 . i  41 



1z:3; 
1 2 : 3 3  9 5  .i 



13:!: 5 5 . 5 ' 2  
13:11 3 4 . 0  
B E G I N  R I J N  2 - - B G  [1?-11-1993 - -  1 3 :  I::!;] 

5 5 . 8 0  13: 1 2  
1 3 : : 2  

13: 13 
13:!3 
! 3 : 1 4  
13 : I &  

1 3 :  15 
1 3 :  1 5  

1 3 :  1 6  
1 3 : 1 6  

1 3 : 1 7  
1 3 : 1 7  

1 3  : 1 8  
1 3  : 1 8  

1 3 :  19 
1 3 :  19 

i 3 : 2 o  
1 3 : 2 0  

1?:21 
1 3 : 2 1  

1 3  : 2 2  
13:2-" 

1 3 : 2 3  
1::23 
1 3  : 2 4  

L3:25 
1 3  : 2 5  

13 :2 f j  
1 3 : 2 6  

? 3 : 2 i  

1 ? : 2 4  

8 4 . 6  

5 5  .'31 
86.9 

5 5 . 9 3  
8 5  . 0  

5 6 . 4 6  
8 6  . 5  

5 6 . 3 9  
8 6 . 3  

5 6 . 2 8  
8 6 . 0  

5 5 . 7 8  
8 4 . 6  

5 5 . 8 8  
8 L . 9  

5 5 . 9 4  

8 5  . 0  

5 5 . 5 5  
8 3 . 3  

5 5 . 6 9  
8 4 . 3  

5 5 . 6 0  
8 4 . 1  

5 5 . 8 5  
8 4 . 8  

5 6 . 0 9  
8 5 . 4  

5 6 . 2 5  
8 5  .9 

5 5 . 7 3  



13:30 
13:30 

1 3 : 3 1  
1 3 : 3 !  

1 3 : 3 2  
13 : 32 
1?:33 
9 1 . ., .q 

? 3 : 3 &  
1 2 : 3 4  
? 3 : 3 5  
1 3 : 3 5  

I.. .,- 

! 3 : 3 6  
: 3 : : i o :  
! > . , 7  
1 3 : 3 7  
L > . i  

13:3Y 
13:38 

1 3 : 3 9  
13:39 
1 3 : 4 0  
13:40 
1 3 : 4 1  
1 3 : 4 1  
1 3 : 4 2  
13 : 42 

1 3 : 4 3  
13:43 
1 3 : 4 4  
1 3 : 4 4  
13:45 
13:45 
1 3 : 4 6  
13:46 
1 3 : 4 7  
13:47 
1 3 : 4 5  
13:45 

13:4Y 
1 3 : 4 9  

1 3 : 5 0  
1 3 : 5 0  

1 3 : 5 1  
1 3 : 5 1  

13:5? 
1 3 : 5 2  

1 3 : 5 3  
1 3 : 5 3  

1 3 : 5 4  

L 5 . 5 ;  
3 l L . d  

55.63 
a4.z 

5 5 . 7 5  
84.5 

5 5  .86 
8 4 . 5  

5 5 . 5 8  
84.0 

5 6 . 3 7  
86.'' 

56.22 
5 6 . 1  

55.99 
5 5 . 2  

5 5 . 9 9  
85 . ?  

56.01 
8 5 . 2  

5 5 . 7 3  
5 4 . 5  

5 6 . 3 5  
8 6 . 2  

5 6 . 6 4  
8 7 . 0  

5 6 . 4 0  
8 6 . 3  

5 6 . 1 3  
85.6 

5 5 . 6 1  
84.1 

5 6 . 3 9  
86.3 

5 6 . 4 4  
86 .5 

55.25 
5 3 . 1  

53.67 
7 3 . 6  

5 4 . 3 1  
8 0 . 4  

56.09 
8 5 . 5  

5 3 . 5 0  
7 8 . 1  

4 9 . 4 4  
66.6 

4 8 . 4 5  
6 3 . 8  

4 3 . 3 7  



i3:56 
13:56 
13:57 
13:57 

13:58 
1 ? : 5 5  

13:59 
13:59 

iti88 
t b i e i  
14:02 
? 4 : 0 ?  

L 4 : 0 3  
i4:o: 

14:O'. 
14:04 

10:05 
14:05 

10:06 
14:06 
14:07 
14:07 
14:08 
14:OS 
14:09 
14:09 

14: 10 
14:10 
14:11 
14: 1 1  

14:12 
14:12 

14:13 
14:13 

14:14 
14: 14 
14:15 
14: 15 
14:16 
14: 16 
14:17 
14:17 

'- 14:18 
14: 18 

14: 19 
1 L :  1 9  

14:20 
14 : 20 
14:21 
1 4 :21 

. .  . _ . ,  
52.55 
is .4 

54.98 
82.3 

56.23 
85.9 

55 .96 
35.1 

5 8 . 2 8  b .  

5' . j - ,  
83f7 

5 7 . 3 1  
8 8 . 9  

5 7 . 2 4  
2 2 , .  7 

57.03 
8 8 . 1  

56.64 
87.0 

56.85 
87.6 

57.03 
88.1 

57.35 
89.0 

57.20 
3 8 . 6  

57.51 
89.5 

57.22 
8 s .  7 

56.86 
87.7 

56.35 
86.2 

56.01 
95.2 

56.22 
8s .a 

56.50 
86.6 

56.14 
85.6 

a5.4 
56.05 

56.09 
35.5 

55.89 
84.9 

5 6 . 0 4  
85.3 

5 6  7') 



.-.La 

.!4:23 

14:24 
!4:24 

14:25 
14:25 

14:26 
14:26 
14:?7 
14:27 

! & : ? a  
14:28 
14:2'3 

I 6 : 2 0  
? 4 : ? 0  
! & : 3 i  
1 4 : 2 1  

! 4 : 3 2  
1 4 3 2  

14:33 
14:33 

14:34 
1 4 : 3 4  

14:35 
14:35 
14:36 

1 6 : 1 3  

14:36 
14:37 
14:37 

14:33 
14:33 

14:39 
14:3a 
14:40 
14:40 
14:41 
14:41 

14:42 
14:4? 

14:43 
14:43 

14:44 
14 : 44 

14:45 
.. 14:45 

14:46 
14:46 

14:47 
14:47 

14:48 
14:48 

1 4 : 4 9  

_I . & _ I  

56 .O 
55.9? 
8 5  . o  

55.72 
8 4 . 4  

5 5 . 9 1  
85 .0 

5 6 . 3 0  
86.1 

55.94 
e 5  . o  

55.72 
34.4 

5 5 . 5 ' 3  
84.0 

5 5 . 7 5  
5 6 . 5  

5 i .  3'3 
34.9 

5 6 . 3 1  
8 b . l  

56.13 
85.6 

55.73 
3 4 . 4  

55.75 
84.5 

5 6 . 4 0  
8 6 . 3  

56.32 
86.1 

56.35 
87.6 

57.30 
8 8 . 9  

57.19 
88.6 

56.49 
86.6 

56.60 
86.9 

57.16 
88.5 

57.07 
'58.2 

57.26 
8 8  . a  

57.56 
39.6 

57.10 
83.3 



- .  I’+::.. 

14:51 
1 4 : 5 1  

? 4 : 5 2  
1 4 : 5 2  

1 4 : 5 3  
1 4 : 5 3  

L4 :54  
14:5* 
I ,  ! a i 3 3  
1 4 3 6  
!4 :56  

1 4 : 5 7  
1? . :57  

? 4 : 5 3  
:L:58 

10:59 
? 4 : 5 9  

1 5 : 0 0  
1 5 : 0 0  

1 5 : O l  
1 5 : O l  
1 5 : 0 2  
1 5 : 0 2  

1 5 : 0 3  
1 5 : 0 3  

1 5 : 0 4  
15 : 0 4  

1 5 : 0 5  
1 5 : 0 5  

15  : 0 6  
1 5 : 0 6  

1 5 : 0 7  
1 5 : 0 7  

15:08 
15  :08 
1 5 : 0 9  
1 5 : 0 9  

1 5  : L O  
15  : L O  

1 5 : 1 1  
15:ll - 1 5  : 1 2  

- 1 5 : 1 2  

1 5  : 13 
15  : 13 

1 5  : 1 4  
15  : 1 4  

15  : 15 
15 : 15 
1 5  : 16 
1 5 :  1 6  

56.73 
8 7 . 2  

5 6 . 5 8  
8 6 . 8  

5 6 . 4 7  
8 6 . 5  

5 6 . 6 4  
8 7 . 0  

5 h ? I  
56.?6 
32.9 

5 6 . 5 5  
86  . 8  

5 6 . 5 8  
86 .‘S 

5 6 . 6 2  
8 7 . 0  

5 7 . 2 0  
88.6 

5 6 . 6 7  
8 7 . 1  

5 6 . 5 7  
8 6 . 8  

5 6  . b 0  
8 6 . 3  

56.69 
87.2 

5 7 . 0 3  
88.1 

5 7 . 4 8  
8 9 . 4  

5 7 . 2 5  
8 8 . 7  

5 7 . 1 4  
88.4 

5 7 . 1 8  
88.6 

5 6 . 7 4  
8 7 . 3  

5 6 . 8 3  
8 7 . 6  

5 7 . 1 2  
89.4 

5 6 . 6 5  
8 7 . 0  

5 7 . 0 0  
88.0 

5 7 . 3 7  
8 9 . 1  

5 7 . 5 7  
89.7 



. .  
i_ . -.> 

15: 19 
15 : 19 
15:20 
15:20 
15:?1 
15:21 
15:22 
15:22 
15:23 
15:23 

15:24 
15:24 

15:25 
7 c, 4 5  

1: : 2 6  
15:26 - 15:27 
15:27 
15:29 
15:ZY 
15:29 
15:29 
15:30 
15 : 30 
15:31 
15:31 
15:32 
15:3? 
15:33 
15:33 
15:34 
15:34 
15:35 
15:35 
15:36 
15:36 
15:37 
15:37 
15:38 
15:38 
15:39 
15 : 39 
.15:40 
15 : 4 0  

15:41 
15:41 

15 : 42 
15 : 42 

* -  .L 

J3.i 
56.74 
87.3 

57.20 
88.6 

57.59 
89.7 

57.99 
90.6 

57.77 
90 . 2  

57.32 

56.77 
97.4 

ga .9 

57.45 
8Q.3 

57.53 
89.5 

57.30 

57.99 
90.5 

58.09 
91.1 

57.17 
89.5 

56.95 
87.6 

57.10 
89.3 

57.57 
89.7 

57.70 
90.0 

58.07 
91.1 

57.73 
90.1 

57.51 
89.5 

57.27 
88.8 

57.99 
90.5 

8 a  .9 

15 : 43 
15 : 43 

59.44 
92.1 



15:45 
15 :45 
15 : 46 
15 : 46 
15:47 
15:47 

15:48 
15:48 

15 : 49 
15:49 
13:50 
15:50 
15:51 
L5:51 

15:52 
15:52 
L5:53 
15 :53 
15:54 
15:54 

15:55 
15:55 

15:56 
15 : 56 

1 5 3 7  
15:57 
15:58 
15 :58 
15:59 
15:59 
16:OO 
1 6 : O O  

1 6 : O l  
1 6 : O l  

16:02 
16:02 
16:03 
16:03 

16:04 
16:04 

16:05 
1 6 : 0 5  

1 6 : 0 6  
1 6 : 0 6  

16:07 
.. 16:07 

16:08 
16:08 
16:09 
16:09 
16 : 10 
16 : 10 

16:11 

57.27 

56.79 
87.4 

57.13 
83.6 

57.02 
38.L 

57.15 
88.5 

5 7 . 2 2  

57.0.3 
88.1 

56.93 
8 7 A  

57.36 
89.1 

57.31 
8 3 . 9  

57.21 
88.6 

57.21 

88.8 

88.7 

88.6 

57.19 
83 . 6  

57.49 
89.4 

57.89 
90.6 

58.03 
90.9 

58.13 
91.3 

58.14 
91.3 

58.09 
91.1 

57.86 
90.5 

57.88 
90.5 

58.03 
91.0 

57.95 
90.7 

57.46 
89.4 

57.86 
90.5 

58.10 
91.2 

4 r r . 5 1  

. I  



16: 1 2  
1 6 : 1 3  
1 6 : 1 3  

16:lh 
16:1& 
16: 15 
16: 15 
16:lti 
16 : 16 
i6:1i 
16:17 
?6:18 
: t i : 1 3  

1 6 : 1 9  
16 : : 9  

1 6 : 2 0  
L6 : 2 0  

l t i : 2 1  
1 6 : 2 1  

16:22 
16:22 
lE:23 
16:23 
16:26 
16:24 
16:25 
16 : 25 
16:26 
16:26 
16:27 
16 : 27 

1 6 : 2 8  

1 6 : 2 9  
16:29 

16:30 
16:30 
16:31 
16:31 
16:32 
16:32 
16:33 
16:33 

16:34 
'- 16:34 

16:35 
16:35 
16:36 
16 : 36 

16:37 
16:37 

16:3a 

i6:za 

6 1  . b  

51.46 
72.3 

56.23 
85 . 9  

5 5  .83 
84.7 

57.74 
90.1 

58.1b 
91.3 

5 8 . & q  
9 2 . 3  

55.45 
92.' 

5 8 .  &*> 

9 2 .  2. 

58.51 
93.2 

5 8 . 5 2  
93.2 

58.8.: 
93.3 

55.94 
93.5 

58.93 
93.5 

5 9 . 0 6  
93.9 

59.15 
94.1 

59.26 
94.4 

59.01 
93.7 

5 8 . 9 9  
93.7 

5 8 . 9 3  
93.6 

58.64 
92.7 

58.70 
92.8 

5 8 . 8 8  
93.4 

58.51 
93.2 

93.1 

58.81 
93.2 

58.75 

58.77 



- 

- c . .  

16:40 
16:40 
16 : 4 1  
16:41 

16:42 
16:42 

16:43 
16:43 

1 6 : 4 4  
1 6 : 4 4  
16:&5 
16:45 
?6:46 
lO:46 
16:47 
l6:47 

? 6 : 4 8  
16 : 48 

l6:49 
1 6 : 4 9  
L6:50 
16:50 

1 6 : 5 1  
1 6 : 5 1  
L6:52 
1 6 : 5 2  
16:53 
16:53 

1 6 : 5 4  
1 6 : 5 4  

16:55 
1 6 : 5 5  

16:56 
16:56 

1 6 : 5 7  
1 6 : 5 7  
16:58 
16:58 

1 6 3 9  
1 6 : 5 9  
17:OO 
1 7 : O O  
1 7 : O l  

'- 1 7 : O l  
17:02 
17:02 

17:03 
17:03 
L 7 : 0 4  
1 7 : 0 4  

1 7 : 0 5  

. .  5 * . , ,  
9 3 . 1  

58.89 
93.4 

58.73 
92.9 

58.37 
9 1 . 9  

58.68 
9 2 . 5  

53.39 
93.6 

53.70 
9 2 . 5  

5 8 . 9 8  
9 3 . 7  

5 3 . 9 6  
93.6 

59.15 
9 4 . 1  

58.32 
9 3 . 5  

58.70 
9 2 . 9  

59.69 
9 2 . 8  

58.73 
9 2 . 9  

59.20 
9 4 . 3  

59.44 
9 5  .o  

59.29 
94.5 

59.53 
95.2 

59.21 
94.3 

59.29 
9 4 . 5  

59.30 
94.6 

59.34 
9 4 . 7  

59.49 
95.1 

59.29 
94.5 

59.30 
94.6 

5 9 . 5 1  



~- 

I 

17:07 
17:07 
17:08 
17:08 
17:OS 
17:09 

17:lO 
17: 10 
?7:11 
17:ll 
L7:12 
i7:t2 
17: ?3 
17:13 
!7:14 
L?:14 
: 7 : 1 5  
1 7 : ! 5  

17: 16 
17:lb 
17:17 
17:17 
17: 18 
17:18 
17:19 
17:19 
17:20 
17:20 

17:21 
17:21 
17:22 
17:22 
17:23 
17:23 
17:24 
17:24 
17:25 
17:25 
17:26 
17:26 
17:27 

> + .  i 

59.51 
95.1 

59.71 
95.7 

59.53 
95.2 

59.33 
94.7 

59.29 
94.5 

5? .04 
9 3 .  .3 

59.08 
93.9 

59.27 
Y 4 . 5  

59.71 
95.7 

59.90 
96.3 

59.65 
95.5 

59.44 
95 .o  

59.48 
95.1 

59.90 
96.3 

59.83 
96.0 

59.63 
95.5 

59.68 
95.6 

59.38 
94.8 

59.08 
93.9 

59.70 
95.7 

59.87 

.17:28 64'.9 
t.7:30:1 26.43 
17:30:2 26.41 
17:30:3 26.42 

Q 7  : 3 0 : 3 F INAL ZER 03 
0 T H C  26.42 

17:32:2 57.74 
17:32:3 57.71 
17:32:4 57.54 
1 7 : 3 2 : 5  57.57--- 

0 7  : 3 2  : 5 FTUn I - n . ,. 
~ 



16 : 30 0 . 2 7  

~ : ? c n a m r :  p r c i i m  
qaioc: iJL-?o-! 'Iy '  r e ? i a  

L;l;;t:on: 5EL3IJN eR!*CK 

!5:.!0 U.116 

? y o :  + t  t # :  4 6 0  i - f j  1 -,jz -I) 1 
(23 e r .a t o r : 8G 

0 
T H C  

L 6 : 3 5 : 2  0 . 0 0  
15 :35 : 3 0 . 0 0  
Ls:25:& 0 . O O  

?6:36:0 1 .?O 
1 5 : 3 6 : ~  1 . b 4  
? 5 : 3 6 : 2  2 . 5 9  

L ! i : 3 5 : 5  IJ. 0 0  

16:36:3 3.71 
16 :36: 4 3.70 
15: 36:5 3.70 
16:36:5 I N I T .  ZERO 
0 THC 3.70 

17:01:& 26.91 
L 7 : 0 1 : 5  2 6 . 3 ~  
17:02:0 26.93 
17:02:1 26.91 
17:02:2 26.90 
17:02:3 2 6 . 9 0  
17:02:4 2 6 . 8 .  

1 7 : 0 5 : 1  

17:05:3 55.29 
17:05:2 6 5 . 1 6  

90.20 
17:'07 
17:07 6 4 . 9  

17:OY 4 a . 5 2  
17:05 50.9 



, 1 7 : : 0 : 0 4 1  . .. -.., 2 - -  
._ 4 5 . 6 3  

, .i:li 44.1 

6 2 . 0 3  
3 s  . s  

6 5  .2'? 
g o .  :i 

65.47 
95 .j 

65.G'? 
' f i  . ,? 

65.55 
'31 . o  

65.60 
9 1 . !  

65.59 
91. t 

65.66 
91.3 

65.66 
91.3 

65.64 
91.2 

I f  s 

! 7 : 2 4  65.54 
17:24 91.0 

1 7 : ?  39.96 
. :7:25 30.8 

17:26 6 ?  .89 
?7:?6 84.7 
17:27 75.36 
17:27 114.1 

17:28 74.1L 
L7:?8 1 1 1 . 2  
B E G I N  RISE T I M E  [11-10-199? - -  ? 7 : 2 8 : 2 5 1  

!7:?9 64.92 
17:29 8 9 . 5  
E N D  R I S E  TINE 111-10-1993 - -  17:30:001 
17:30 64.73 
17:30 39.1 
B E G I N  F A L L  TIME'[11-10-1993 - -  17:30:181 

- -  17:?1:01] 

i 7 : 3 2  3 8 . 0  

17:33 65.40 
17:33 30.7 
E N D  F A L L  TIME [ll-l0-?993 - -  17:33:07] 
, ,:>1 _ _  

~~ 



J 

ATTACHMENT 3 

VELOCITY TRAVERSE DATA AND CALCULATIONS 



, 
VELOCITY TRAVERSE 

Project No. Y L O I ' O l C G O /  
Run No. JPt,urrre el Date /I /II /93 
Plant d l d t n  ,&rk 
Sampling Location Drvcr JfqcK 
Operator(s) FawmJr  J. ,UP, I 

Site to Barometer Elevation 11. 

Pitot No. Pitot Cp ,8Y 

Barometric Pressure, in. Hg 

Corrected Barometric Pressure 

TIC No. Temp. Meter No. 
Stack Area, sq.ft. 
Static Pressure, in. H,O 

DATA 

2 
/ 

.r 
Assumed Moisture, Yo 
Assumed %CO, Assumed %O, 
Initial Pitot Leak Check & 
Final Pitot Leak Check PAT 
Comments: 

I 

- 
Traverse Poinl Layout 

Start Time m / z  End Time 10 a 



VELOCITY TRAVERSE DATA 

Barometric Pressure, in. Hg 
Site to Barometer Elevation ft. 
Corrected BaroKetric Pressure 
Pitot No. M S Pitot Cp vi 
TIC No. 4 %-IO Temp. Meter No. 
Stack Area, sq.ft. 
Static Pressure, in. H,O 
Assumed Moisture, Yo 
Assumed %CO, Assumed %O, 
Initial Pitot Leak Check fk55 
Final Pitot Leak Check pms 
Comments: 

I 

Traverse Point Layout 

Start Time End Time 



VELOCITY TA 
Project No. 
Run No. Z a v e c p  pT 3 Date l l / f 1 / q  7 
Plant XlrI& Lbck 
Sampling - Location D r y e r  S+ac)( 

Barometric Pressure, in. Hg 
Site to Barometer Elevation - 

1/(0/ O l e o  S-- O/ 

& 
-2 57,126 

f t .  - 
Corrected Barometric Pressure 
Pitot No. M Pi1 
TIC No. 41 
Stack Area, sc 
Static Pressure, in. H,C 

;ot c p  kY 
Temp. Meter No. 

!AVERSE DATA 

d %O, Traverse Point Layaul 
Initial Pitot Leakcheck f.w 
Final Pitot Leak Check OUS5 Start Time End Time 
Comments: 

I I I I 

I I I I 

L 



-APR I I  ' 9 4  9 : 4 5  MIDWEST RESEARCH KC 
;?LLE NAME - d7'yL'1212 
R ~ N  tl - d r r e r v 2  
LOCATION - drror 
DATE - 11-11-93 
PROJECT # - 4601.01.05.01 

Barometric Preesure ( i n '  Hg 14 
S t a t i c  Pressure ( Inches  H20)= 

Percent Oxygen= 
Pcrcent Carbon Dioxides 
Percent Water= 

Averaae Delta P ( i n  H 2 D b  
Average s tack  Temperature (F)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root O f  Delta P ( i n  H Z O b  
P i t o t  Coeff ic ien t=  
Stack A x i s  #1 (1nches)a  
Stack & x i s  tt2 ( I n c h e s ) =  
Ci rcu lar  Stack 
Stack Area (Square Fee t )=  

Stack Velocity (Actua l ,  Fee t /min)=  
Flow Rate (Actua l .  Cub ic  f t /min)-  
Flow r a t s  (S tandard ,  Wet, C u b i c  ft/min)- 
Flow Rate (S tandard ,  Dry, Cubic ,ft/mln )= 

*. * METRIC U N I T S  * * 
Barometric Pressure ( m m  Hg 1- 
S t a t i c  Pressure  ( m m  H20)= 

Pur  cent Oxyas  n= 
Percent Carbon Dioxide= 
Percent Water= 

fiverage Delta P ( m m  H2O)= 
Averago Stack Temperature (C )= 

Dry Molecular Weioht- 
Wet Molecular Weight- 

Average Square RooC.:of Delta P (mm H20)= 
P i t o t  Coefficient-,,':;:- 
Stack Axis #l (Hetomi)= 
Stack Ax . i s  !$2 (Metors)-. 
Ci rcu lar  S tack  
Stack Area (Squara Meters)- 

. .. . .. . I ' (  

St8c.k Velocity (Actua l ,  m/min)- 
Flow r a t e  ( k t u a l ,  C u b i c  m/min)= 
Flow r a t e  (S tandard ,  Wet. cubic m/min)= 
Flow r a t e ( S t a n d a r d ,  Dry,  Cub ic  m/min)= 

P. 5/ 6 . . ~. ~ 

P R O G . = V E R  06/09/89 
04-11-1994 08:07:03 

2 9 . 1 3  
0.00 

17.6 
2 . 2  
4 .2  

0.618 
100 

29 .06  
28.59 

0.7719 
0 .84  

570 - 57.0 
25.22 / Z 7 z  

2,726 
;j/8%5 

&b-%% 4<369 
%',//YO 

740 
0 

17.6 
2.2 
4 . 2  

15.7 
38 

29.06 
28.59 

3 .a902 
0.84 

-k?z7 XYW 
/ . Y O 8  

AM6 



A ? i  I 1  94 9 . 4 0  MiijrviST F t i S t A K H  KC 
FILE NAME - d r y v e l 2  
RUN 8 - dryerv2 
L O C A T I O N  - dryar 
D A T E  - 11-11-93 
PROJECT U - 4601.01.05.01 
Point 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

# D e l t a  P 
( i n .  H20)  

0.780 
0 . 7 6 0  
0.780 
0 .840  
0.720 
0.420 
0.710 
0.740 
0.690 
0.490 
0.320 
0.170 

Stack T 
( F )  
98 

100 
101 
101 
101 
96 
99 

100 
100 
101 
100 
99 

P. 6 /  6 
PROG .=VER 06/09/89 
04-11-1994 00 : 0 7 :  0 4  

. .  . . .. . .._". ~ . _ . :  " .... .... ........ 
. .  . . . . .  

. .  . . .  . . . . . .  .. . _. . .  .. ..... . . . . 
. . .  - .. , ., . . .. 

.. . .. 



APR I I  ' 94 9 : 4 5  ,., MIDWEST RESEARCH KG 
;- ILL iwnnc - - I  r v u l -  
R U N  - drverv3 
i O C A T I O N  - dryer  
DATE - 11-11-93 
PROJECT It - 4601.01.05.01 

Barometric Pressure  ( i n  i io  I=' 
S t a t i c  Pressure ( Inches H2O 

Percent Oxygen= 
Percent carbon. Dioxide- 
Porcent Water= 

Average Delta P ( i n  H 2 0 b  
Average Stack Temperature ( F ) =  

Dry Molecular Weight=  
Wet Molecular Weight- 

PH(SG.=VEK ob/o.3/aP. 3/ 6 + 

04-11-1994 08:09:28 

' 29.13 
0 .oo 

17.6  
2 . 2  
4 . 2  

0.642 
100 

29.06 
28.59 

Average Square Root of Delta P ( i n  H20b 0.7910 
P i t o t  Coeff ic ien ts  0.84 
s t ack  A x i s  #1 ( Inches)- 
Stack A x i s  #2 ( Inchee)=  A87e 5 x 0  
Circular  s t a c k  
Stack Area (Square Fee t )=  ss22-/7.77t 

g?'o 

Stack Velocity (Actua l ,  Feet/min)- 2,794 
Flow Rate (Actua l ,  Cubic .f t /min )= zBr452 49502 

F l o w  Rate (S tandard ,  Dry, cub ic  ft /min)- 
Flow r a t e  (S tandard ,  Wet, C u b i c  f t /min)- 64-i-;Lzl- 4&4'7*1 - 43,5Y:ra 

* * METRIC U N I T S  4: * 
Barometric P r e s s u r e  ( m m  Ho)= 740 
S t a t i c  Pressure ( m m  H2O)n . '  0 

Percent Oxygen= 17 .b 
Percent Carbon Dioxide- 2 . 2  
Percent Water- 4 .2  

Average Delta P ( m m  H20)= . 16.3 
Average s t ack  TempQratUre (C )= 38 

.. . 

D r y  Holecular Weight= 
Wet Molecular Weights 

29.06 
28.59 

~ v e r a t w  Square Root o f  Delta P ( m m  H20)- 3.9866 
P i t o t  Coeff ic ien t -  0.84 
Stack A x i s  #I (Meters)- - /.@@ 
Stack A x i s  It2 (Meters)-  * /.we 
Circular  Stack 
Stack Area (Square Meters)= ;L;349- / ,dYL 

Stack Velocity (Ac tua l ,  m/min)= 851 

Flow r a t e  (S tandard ,  Wet, Cubic rn/min  1- 5Ze8 
Flow r a t e  (Actua l ,  Cubic m/min)=  

Flow r a t e  (Standard,  Dry ,  ,Cubic m/min)=  

%9%5 <V*' 

la=-< 23 3 



- A %  1 1  ' 94 9 : 4 5  MIDWEST RESEARCH KC 
FILE NNIE - dryve l3  
RUN # - dryorv3 
LOCATION - dryer 
DATE - 11-11-73 
PROJECT # - 4601.01.05.01 
P o i n t  # 

1 
2 
3 .  
4 
5 
6 
7 
8 
9 
10 
11 
12 

Dolta P 
( i n .  HZO) 
0 .a20 
0.740 
0.740 
0 .I310 
0.750 
0.440 
0.720 
0 . 7 6 0  
0.720 
0 . 5 8 0  
0.300 
0.240 

Stack' T 
( F )  
99 
100 
100 
100 

99 
98 
100 
100 
100 
100 
99 
99 

P. 4/ 6 
PROG.=VER 0 6 / 0 9 / 8 9  
04-11-1994 08:09:30 



SUMMARY: Run 1 Run 2 

Velocity,fpm 

Reported 2847 2727 
Combustion Source 2805 2727 
Air 2835 2727 

Flowrate: 

Rep o rl e d 44365 42487 
Combustion Source 42668 41467 
Air 46113 44350 

Run 3 Deviation (%) 

2794 
2794 
2794 

43545 
42500 
45455 

-2.4 
4.4 



DRYER STACK --FLOWRATE CALCULATIONS 

RUN: 
DATE: 

DP 
0.75 
0.71 
0.74 
0.77 
0.75 
0.52 
0.6 

0.66 
0.69 
0.68 
0.62 
0.37 

0.655 

1 
1 1 /11/93 

T (DP)^.5 
0.866 
0.843 
0.860 
0.877 
0.866 
0.721 
0.775 
0.812 
0.831 
0.825 
0.787 
0.608 

99.6 0.805956 

DP 
0.78 
0.76 
0.78 
0.84 
0.72 
0.42 
0.71 
0.74 
0.69 
0.49 
0.32 
0.17 

0.618333 

Calculation of flowrate using Orsat and moisture from Kiln: 

Orsat: 

GO2 
nitrogen 
Md=.4440'C02+.320'02+.280'N2 

Moisture: 
Ms=Md(l-Bws) + 1 ~(Bws)  

Velocity 
Vs=KpCp(DP^ .5)(ls/Ps/Ms) ,. .5 
Pb 
Ps 

Oxygen 

CP 
KP 

Diameter (in) 
Area 

Flowrate 
Os=(l -Bws)'Vs*A'Tstd.PslTs/Pstd 

17.6 
2.2 

80.2 
29.056 

4.2 
28.59165 

2846.619 
29.126 

0 
0.84 

85.49 

57 
17.71156 

44364.96 

2 
1 1/11/93 

T (DP)^.5 
98 0.883 

100 0.872 
101 0.883 
101 0.917 
101 0.849 
96 0.648 
99 0.843 

100 0.860 
100 0.831 
101 0.700 
100 0.566 
99 0.412 

99.7 0.772 

17.8 
2.2 

80.2 
29.056 

4.2 
28.59165 

2726.525 

42486.96 

DP 
0.82 
0.74 
0.74 
0.81 
0.75 
0.44 
0.72 
0.76 
0.72 
0.58 
0.38 
0.24 

0.641667 
0.801041 

3 
11/11/93 

T /DP)^.5 
99 

100 
100 
100 
99 
98 

100 
100 
100 
100 
99 
99 

99.5 

0.906 
0.860 
0.860 
0.900 
0.866 
0.663 
0.849 
0.872 
0.849 
0.762 
0.616 
0.490 
0.791 

.-, c , , ." 
2.2 

80.2 
29.056 

4.2 
28.591 65 

2793.619 

43545.44 



DRYER STACK --FLOWRATE CALCULATIONS 

RUN: 
DATE: 

1 
11/11/93 

Calculation of flowrate using typical combustion source: 

Orsat: 
o w e n  
c 0 2  
nilrogen 
Md=.4440*C02+.320402+.280*N2 

Moisture: (saturated) 
Ms=Md(l-Bws) + 1 ~(Bws)  

Velocity 
Vs = KpCp(DP A .5) (Ts/Ps/Ms) A .5 
Pb 
Ps 
CP 
KP 

Diameter (in) 
Area 

Flowrate 
Qs= (1 -8ws) 'Vs*A'Tstd'PsTTs/Pstd 

Calculation of flowrate using air: 

Orsat: 
o w e n  
c 0 2  
nitrogen 
Md=.4440'C02+.320*02+.280*N2 

Moisture: 
Ms=Md(l-Bws)+ 18(8ws) 

Velocity 
Vs=KpCp(DP^ .5)(Ts/Ps/Ms) .5 
Pb 
Ps 
CP 
KP 

Diameter (in) 
Area 

Flowrate 
Os= (1 -8ws)'Vs~A'Tstd*PsTTs/Pstd 

8 
12 
80 

30.24 

6.5 
29.4444 

2805.095 
29.126 

0 
0.84 

85.49 

57 
17.71 156 

42668.21 

20.9 
0 

79.1 
28.836 

0 
28.836 

2834.532 
29.126 

0 
0.84 

85.49 

57 
17.71 156 

461 13.35 

2 
11/11/93 

17.6 
2.2 

80.2 
29.056 

4.2 
28.59165 

2726.525 

41466.91 

17.6 
2.2 

80.2 
29.056 

4.2 
28.59165 

2726.525 

44349.64 

3 
1 1/11/93 

17.6 
2.2 

80.2 
29.056 

4.2 
28.59165 

2793.619 

42499.99 

17.6 
2.2 

80.2 
29.056 

4.2 
28.59165 

2793.619 

45454.53 
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TABLE 3-25. DRYER EMISSION TESTS RESULTS-- 

(b) Based on average of 120 I-minute readings; corrected to dry basis. 
(c) Runs 1,2, and 3 based on 6,8, and 1 readings, respectively; 

corrected to dry basis. 



C' . 
/ 

I 

1 . Y 

3-1 5 

I 
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7/27/94 16 

TABLE 3-1 2. SUMMARY OF PROCESS RATES FOR GRlNDlNGlSCREENlNG 
OPERATION 

3-16 



INTEROFFICE MEMORANDUM 

MIDWEST RESEARCH INSTITUTE 

November 11, 1994 

Subject: Belden Brick kmi&ion Test--VOST Results 

Enclosed is a copy of the analytical results for the VOST 
runs at Belden Brick and the revised table that presents the data 
in the report. If you recall, there was a problem with the 
footnotes for the VOST data in the draft report. I have revised 
the footnotes to be consistent with the comments made in the 
analytical report tables. I would appreciate if you could do the 
following: 
.I xeviev footiiotes iii LL- -----_'--J 
I .  L U ~  ~ e v z = . e u  table  (Table 3 - i 9 j  and 

let me know if they are acceptable. 

2. Comment on Margie's footnote No. 3 for Sample No. 1069. The 
footnote seems to pertain to chloroethane, yet it is 
iodomethane that is footnoted. Do you think the footnote is 
correct? Should we footnote the table in the test report 
accordingly? Note that iodomethane was detected at a high 
level in the first tenax sample, but was not detected in the 
tenax samples for the other two runs. 

For which of the footnoted compounds should we not report 
the emission rates and emission factors? Or should we 
report the emission rates and factors for all of those 
compounds but footnote the emission ratelfactor table in the 
report? 

4. Regarding EMB's comment on the wide run-to-run range for 
2-hexanone, the TIC sample in the first run (2.64 ng) is 
only slightly higher than the detection limit (1.78 ng); in 
the other two runs it was not detected in the TIC samples 
but was at relatively high levels in the Tnx samples. 
Should we consider the first run as a non-detect? 

We would like to finalize this report soon. Please give 

3 .  

Roy or me a call if you have any questions about what needs to be 
done to finalize it. 

Thank you. 
I 

cc: Roy Neulicht 
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TABLE 3-15. GRINDING/SCREENING AMBIENT PM-10 MEASUREMEN 
(METRIC UNITS) 

Inside building 

Outside (West) 
I Run No. I 1 I 2 I 

TS 



Outside (East) 
Run No. 1 2 3 

Mass collected, gr I 0.1312 I 0.2500 I 0,1512 
Concentration, gr/DSCF 1 2.64E-05 I 4.92E-05 I 2.98E-05 

Start time 

Outside (West) 
t Run No. I 1 I 2 I 

9:45 I 12:30 
~ ~~~ 

Finish time I 11:45 I 14:30 
SamDle time. min I 120 I 120 



TABLE 3-1 6. GRINDING/SCREENING EMISSION TESTS RESULl 



TABLE 3-1 7. GRINDING/SCREENING EMISSION TESl 
El  

Gas temperature, C 
Oxygen, % 
Carbon dioxide, % 
Moisture, % 
Velocity, m/min 

14 13 
21 21 
0 0 
1.5 1.5 
1,455 1,438 

Flowrate, ACM/min 
~ ~~ ~~~ . ~ 

FILTERABLE PM-I 0 
Mass collected, g I 0.0027 1 0.0027 

FILTERABLE PM 
Conceniraiion, giDSCivi i 0.00054 j 0.00046 

755 746 

. . -. -. . . - -- . . . . 

Mass collected, g I 0.0133 1 0.01 09 
Concentration, g/DSCM 1 0.00268 1 0.00186 

Sample time, min 
% isokinetic 
Sample volume, ACF 
Sample volume, DSCF 

TABLE 3-1 7. (ENGLISH UNITS) 

350 420 
92.1 91 .I 
181.97 213.91 3 
175.437 206.567 

Run No. 

8:38 

Gas temperature, F 58 56 

FILTERABLE PM 
Mass collected, gr I 0.2052 I 0.1 682 
Concentration, gr/DSCF I 0,00117 I 0.000814 

3 RESULTS-- 
rRic UNITS) 



(a) Background corrections represent a significant portion of total amounts 
measured. 



ND = not detected. 
(a) Background corrections represent a significant portion of total amounts 

measured. 



I lodomethane 1 159.293 1 13.875 I 74.476 
Trichlorofluoromethane 
Methylene chloride 
Acetone 
Carbon disulfide 

5.532 (C) 9.259 1.362 
993.771 (b) 1261.417 (c) 2543.338 (c) 
42.1 16 51.006 25.523 

1,2-Dichloroethane 
2-Butanone 
1,1,1 -Trichloroethane 
Carbon tetrachloride 

11.1 -Dichloroethane I I I I 

94.625 21 6.682 338.1 32 
7.106 4.913 

I1 .2-Dichloroethene ltotall I I I I 

ne 

I t-1 .2-Dichloroethene I I I I 

1 

I Chloroform I I I I 

IVinvl acetate I I I I 
Bromodichloromethane 
1,2-Dichloropropane 
cis-l,9DichIoropropene 
Trichloroethene 
2-Chloroethyl vinyl ether 
Dibromochloromethal 



Carbon disulfide 
1,l-Dichloroethene 
1,l -Dichloroethane 
1,2-Dichloroethene (total) 
t-1,2-Dichloroethene 

2.1 095978 2.5351 663 1.2654707 1.970078 

1,2-Dichloroethane 
2-Butanone 
1,1,1 -Trichloroethane 
Carbon tetrachloride 
Vinyl acetate 
Brornodichlorornethane 

4.7397829 10.769809 16.7651 19 10.75824 
0.3559408 0.2435943 0.299768 



(a) Results invalid due to contaminated blank sample. 
(b) High background coelutes with the target analyte; detection limit may be higher due to 

(c) Interference coeluted with analyle; mass spectrum did not meet criteria. 
(d) Estimated value; sample concentration exceeded acceptable calibration range. 

matrix-related interference; results biased high. 







(a) Results invalid due to contaminated blank sample. 
(b) High background coelutes with the target analyte; detection limit may be higher due to 

(c) Interference coeluted with analyte; mass spectrum did not meet criteria. 
(d) Estimated value; sample concentration exceeded acceptable calibration range. 

matrix-related interference; results biased high. 



Run No. 
Date 
Start time 
Finish time 

~ UNITS) 
1 2 3 

1 1 /09/93 1 1 /10/93 1 1 /I 0/93 
14:30 09:42 15:53 
19:15 13:57 19:47 

I N-Nitrosodipropylamine <2 <2 

18Hydroxyacetophenone <2 <2 <2 



Acenaphthylene 
2,6-Dinitrotoluene 
2,3,4,6-Tetrachlorophenone 

<2 <2 <2 
<2 c2 <2 
<2 <2 <2 

3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

<2 <2 <2 
<2 <2 <2 
<2 <2 <2 
<2 <2 <2 
<2 <2 <2 

I Hexachlorobenzene I <2 I <2 I <2 I 

2,4-Dinitrotoluene 

I Pentachloroohenol I c2 I c2 I <2 I 

<2 <2 <2 
Diethyl phthalate 53 23 18 

4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 

<2 <2 <2 
<2 <2 <2 
<2 <2 <2 
<2 <2 <2 

Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

<2 <2 <2 
<2 <2 <2 
<2 <2 <2 





(a) Naphthalene found in method blank at 25 to 50 percent of sample level. 
(b) Bis(2-ethylhexyl) phthalate found in method blank at 3 to 22 percent of sample level. 



TABLE 3-20. KILN EMISSION TESTS RESULTS--SEMI-VOLATILES (ENGI -ISH UNITS) 







.I 

" " L a "  I M I  I",", y',"""' 

2,4-Dinitrotoluene 

4-Chlorophenylphenyl ether 
Fluorene 
A-Nitmanilinn 

Diethyl phthalate 8.01 E-06 3.53E-06 2.51 E-06 

_.". 
4.68E-06 

Fluoranthene 
Benzidine 
Pyrene 
u u , y w r j ,  ' L y e  p, 111 ,CI,a,c 

3.3'-Dichlorobenzidine 
3.02E-07 n.,*.,b..̂ ..-..., ..b..b.,.,.,.- 

I r:arDazoie 

- --- -- 
~ J O C - U I  4.i 8507 3.53E-67 

(Dl-n-butyl phthalate 
I I I I 
I 1.97E-06 I 2.15E-06 1 4.32E-06 I 2.81E-06 

(a) Naphthalene found in method blank at 25 to 50 percent of sample level. 
(b) Bis(2-ethylhexyl) phthalate found in method blank at 3 to 22 percent of sample level. 



TABLE 3-21. KILN EMISSION TESTS RESULTS--INORGANIC GASES 

(a) Based on average of 120 one-minute readings. 
(b) Concentration in percent. 

TABLE 3-21. KILN EMISSION TESTS RESULTS--INORGANIC GASES 

(a) Based on average of 120 one-minute readings. 
(b) Concentration in percent. 



TABLE 3-22. KILN EMISSION TESTS RESULTS-THC, METHANEETHANE 

(a) Based on average of 120 one-minute readings. 
(b) Runs 1 and 2 based on average of 2 readings; run 3 based on 

average of 5 readings; corrected to dry basis. 

TABLE 3-22. KILN EMISSION TESTS RESULTS-THC, METHANE/ETHANE 

(b) Runs 1 and 2 based on average of 2 readings; run 3 based on 
average of 5 readings; corrected to dry basis. 



TABLE 3-23. KILN EMISSION TESTS RESULTS-PM, PM-10, 

IMethnd 79 train I 

Gas temperature, C 
Oxygen, % 
Carbon dioxide, % 
Moisture, % 

~ 

22 1 221 224 
17.6 18.4 17.8 
2.2 1 1.7 
4.4 4.3 4.7 

Velocity, m/min I 354 I 422 
Flowrate, ACM/min I 1,055 1 1,259 
Flowrate. DSCM/min I 587 I 701 

339 
1,012 
557 

MASS COLLECTED, g 
Filterable PM I 0.0537 I 0.0430 I 0.0886 
CONCENTRATION. g/DSCM 
Filterable PM I 0.0191 1 0.0120 I 0.0309 

Average 
0.0207 



Run No. 1 I 2 3 

. ... . . . . . . . . - . .. 

Cond. inorganic PM 0.167 1 0.183 I 0.162 
Cond. organic PM 0.0548 1 0.0153 ' 0.0104 

[Total cord  PM 0323 I 0~199 I 0.172 

Start time 
Finish time 
Sample time, min 
% isokinetic 

10:55 14:59 17:07 
1227 16:42 18:39 

90 90 90 
106.8 99 97.4 





I 

.'. 

TABLE 3-24. (ENGLISH UNITS) 



TABLE 3-25. DRYER EMISSION TESTS RESULTS-- 

(a) Run 1 gas parameter data estimated as average of Runs 2 and 3 data. 
(b) Based on average of 120 one-minute readings 
(c) Runs 1,2, and 3 based on 6, 8, and 1 readings, respectively. 

Moisture, % 

TABLE 3-25. (ENGLISH UNITS) 
I Run No. I 1 I 2 I 3 I 

4.2 4.2 4.2 
Velocity, ft/min 
I Flowrate, ACFM I 48,904 I 48,305 I 49,502 I 

2,760 1 2,726 1 2,794 

Flowrate, DSCFM I 44,364 I 42,490 1 43,548 
CONCENTRATION, ppm 
THC, as propane (a) 83.7 89.4 95.9 

Ethane (b) 9.6 7.0 7.9 

THC, as methane (a) 251 268 288 
Methane (b) 106 95.0 111 

(a) Based on average of 120 one-minute readings 
(b) Runs 1, 2, and 3 based on 6,8, and 1 readings, respectively. 

Average 
89.7 
269 
104 
8.2 - 



Interoffice Communication 

MIDWEST RESEARCH INSITlTUTE 

12/5/94 

TO: /%y-NTuli&&ck - _ -  Marinshaw 

%& FROM: Dennis Hooton 

RE: BeldonBrick 

The QA review and associated action items has been completed for the subject repon These items are 
summarized below: 

1. 

, 

VOST blank corrections really only‘impact a few compounds in the volatiles list. These have been 
summarized in the QA Report (enclosed). I also indicate in the QA report that undetected 
compounds would be reported as ’‘< -1-2 ug/dscm.” You may want to include the :‘VOST RAW 
DATA-KILN table, provided by Rick a few weeks ago. in the final report appendices, which lists 
the analytical detection limits (as ng per map) for each chemical. 

2. The SV Lab report was put in final form for the most recent draft. 

3. VOST surrogate recoveries were calculated and added to the revised QA Section (Section 5 of the 
report). In addition. I added results of a performance audit sample 10 Section 5. 

4. Cr and Ni results were verified for all runs and I added a statement io this effect in the QA report. 
Rick provided “historical” data for field blank metal Irains. I could not tell if filters were included in  
all blank runs; however, Cr blank results for the Brick Kiln study are consistent with past tests and Ni 
did show a background level similiar to the Brick Kiln blank in 1 of 3 previous tests. These historical 
data are not discussed in the report and probably don’t need to be discussed. 

5. I reviewed and edited the QA Section of the Repon The text (4 pages) was retyped and 2 additional 
tables (VOST surrogate recoveries and VOST audit sample results) were added. The revised copy is 
enclosed. 

6.  A QA Audit Summary report is enclosed. I revised the text to reflect the additions and improvements 
that were made. The general finding of the QA Report is that with few minor exceptions, the Test 
Data are complete. traceable, and accurately reported. In general, data quality objectives were met 
for all analyses. 

7. Follow-up items from the draft audit report were addressed, specifically: 
Maximum emission rates for undetected volatile compounds are discussed in the final QA Report (see 
item 1 above). 
Footnotes in Table 3-19 actually refer to the “VOST RAW DATA” Table provided by Rick. I would 
recommend’that all the footnote references be omitted and that the 4 compounds listed in the QA 
Report and benzene be simply flagged as “estimated” concenmtions due to blank corrections and, in 
the case of benzene, the use of an extended calibration curve. 
Cd, Co, Pb, Sb, and Se should be flagged as estimated concentrations due to the relatively high 
background corrections (>50% of the total response in most cases). 
Semivolatile Detection limits should be calculated as English units for the table on page 3-36. 



Reeardine Rick's memo of 1111 1/94. nlease note the followine: 

Footnotes on Table 3-19 should be eliminated and the four chemicals listed in the QA report and 
benzene should be qualified as "estimated values. 

Margie's footnote No. 3 for sample No. 1069 refers to chloromethane, not iodomethane. Footnote the 
chemicals Listed below as "estimated" values. 

I would recommend that you repon all data. but flag chloromethane, bromomethane, iodomethane, 
methylene chloride, and benzene as "estimated" values due to analytical difficulties. 

2-Hexanone may be considered as a non-detect or trace amount (below calibration range) for the fust 
run dam. * 

In reeard to EMB's comments (John Brawn, Tern Harrison Memo to Ron Mve&received - 30/27/941 I 
reviewed their memo and believe that we will have addressed most of their concerns with the above 
actions. 

In closing, I will try to collect the metals data from Avie Mainey and the semivolatile data from Marilyn 
whitacre and, along with the VOST data, wnrl Lhes rscfirds tn bfR1  chives in Fass City. They z ~ j  
need you to fill out a form to authorize transfer of the records to archives; so I will fornard this form to 
you when ready. 

Good luck on wrapping up this project! 

6 
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TO: 

FROM: 

DATE: 

FAX TRANSMISSION 

John Hosenfeld, KCO 

Rick Marinshaw, MRI 

February 6, 1995 

RECEIVING FAX NUMBER: 81 6-753-8420 

SENDING FAX NUMBER: 91 9-677-0065 

THIS FAX CONSISTS OF 3 PAGES (INCLUDING THIS PAGE) 

Last November, we sent April some fax copies of calculation sheets and 
data forms for the Belden Brick test and asked her help in obtaining original copies 
for the final test report. We received a package from you back in December with 
replacement sheets that were complete with the exception of the calculation 
sheets for the "dryerv2" run. I am faxing you our copy of the sheets for that run; 
we would appreciate it if you could send us the originals as soon as possible so 
that we can finalize the report. 

Thanks. 



INTEROFFICE MEMORANDUM 

MIDWEST RESEARCH INSTITUTE 

November 11, 1994 

To : April Carender 

From: Rick Marinshaw 

Subject: Belden Brick 

If you recall from your visit here last month, Roy and I 
would like you to help us out with the test report by locating 
and sending to us the originals for some of the data sheets, 
computer printouts, and other documentation needed for the test 
report. Enclosed is a copy of the documents in question; we 
cl?rre!?tly kzve ozly 52:: copies af thcse dociimeiits. 

Please give Roy or me a call if you have any questions about 
this. 
be greatly appreciated. 

We are trying to finalize the report and your help would 

\ 



Concentration of Methane and Ethane 
determined by GC/FID in Dryer Stack Emissions November 11, 1993 

, , 
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GALBRAITH LABORATORIES, INC. 
PHONE 615/5r)6-1335 FAX 615fS6-7209 

FAX l"SHITTAL COVER SHEET 

DATE 3/14/94 

TO: Rick Marinshaw - 
Midwest Research Inst. 

Dear Mr. Marinshaw: 

I don't know if this invoice has been faxed to YOU Dreviously. 

Our Billins Manaqer has been out on medical leave. 

faxing this to you again in case YOU did not receive the first 

copy. 

I am 

If this fax is in duplicate please disregard. 

TOT% NUMBER .OF PAGES INCLUDING COVER IXlTd: 3 

TEUWX YOU, 
Bernadelle L. Mooney 
Account Manager 

WrZaxAITIi: m R A T O R I E S ,  INC. 

. 
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MIDWEST RESEARCH INSTITUTE 
Suite 350 

401 Harrison Oaks Boulevard 
Cary, North Carolina 27513-2412 

Telephone (919) 677-0249 
FAX (919) 6770065 

May 2 7 ,  1994 

Mr. John Jensen 
Belden Brick Company 
Post Office Box 430 
Sugarcreek, Ohio 44681 

Dear Mr. Jensen: 

Enclosed is a set of tables that summarizes the results of 
the emission test conducted at the Belden Brick facility during 
the week of November 8, 1993. Please note that these results are 
considered to be preliminary and must be subjected to additional 
quality control and review by the U. S. Environmental Protection 
Agency (EPA) before being considered final. We are planning to 
forward a copy of the complete draft test report in the near 
future. 
be transmitted to you for your review. 

concerning the enclosed tables. 

Folloving revis.; by EDA, a copy cf t he  draft repcrt will 

Please feel free to contact me if you have any questions 

Sincerely, 

Richard Marinshaw 
Senior Environmental Engineer 

Enclosure 

cc: Ron Myers, EPA (MD-14) 
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FAX TRANSMITTAL lU-. 
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Fpi # Fa I 

NSN ~Y(I-OI-~I~-ABB 
MEMO 

TO: Ron Myers, EIB ,- ,, 

FROM: John Brown, Terry Harrison, E W  

SUBJECT: Review of Belden Brick Test Report 

generally well done. 
although direct comparison with tests at the coal and wood fired 
plant6 can only be approximated:"' 

There is a problem with the indoor and outdoor a-ient PMlO 

y19),-1Ol GENERU SSRVICES MMI-TIOA 
,- 

- ,.- -. 

The Delden report prepared by MRI has bccn rcvicwcd and ie 
The results appear to be reasonably accurat 

data reported. The concentrations given are extremely high and 
resemble numbers more like an uncontrolled stack. The data shown 
in Table 3-15 doesn't match what is summarized in Par. 3.3.21. T 
caLch weights agree with the  raw data 80 perhaps an error was mad 
in the flow calculations. 

control. There are slight differences in the kiln metals results 
compared to Pine Hall and General Shale but these seem to be raw 
material relaLed. 

T:ic gxAaSiii~/scxeezhg bzgb~-se r&sulta indicate good dust 

. ,  . 
Data reported for PM, PMlO, and condensible PM for the stack 

kiln seems reasumble. Ther-e is ILU calculation sheet for run PM- 
filterable PM in Appendix A.2.1. 

compare reasonably with the other plant tests. 
apparent error in the calculation of the dryer THC, methane and 
etnane results as we discussed earlier uveL L l r e  K Q ~ .  Crom John 
Jensen. 
be attributable to the use of the vegetable oil extrusion 
lubricant. 

c 4 3  
The k i l n  data fo r  THC, methue, IiF, aud ~ l w  inorganic gases 

There is an 

Any higher differences after calculation corrections may 

Section 5 on QA/QC does nct.precisely match the EMB guide bu 
covers the subject material adequately. A reference tu the App. 
material on calibration should be included in this section. 

Terry Harrison's comments on the VUST ana Semi-VOST results 

The range of within run results in TaDle 3 - b  for 2-Hexanone 

7- .r 

f OllOW. 

and 0-Xylene and in Table  3-7 for diethylphthalate and 
Bis(2-ethylhexy1)phthalate are large. 
that were much clitterent is suggested. 

Questions sugges i footnotes for Table 3-6; 1- Should it b 
noted that the chior 6- tna e found in the Sample is lox the method 
blank? See page 5 - 6 .  
bromomethane not noted? see page 5 - 7 .  Suggested footnotes for 
Table 3-7; 1- 
Naphthalene, found in method blank @ 0.03 to 2 . 0 ~  sample level. 

Confirmation of the runs 

<Why is the level of blank for 

J 



~~ ~ 
~ 
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2- Bis(2-ethylhexyl)phthalate, found in method blank @ 0.5 sample 
level. 

The method quality control discussion in Section 5.2 for VOS 
is well done but does not include a table of QA results a8 was do 
Cur ’  SemL-VOST. Can t h i s  be added? 

The identity of the last 3 samples in T a b l e  5-5 (1038A. 2038 
anJ. 3038A) is not certain. This may be important as they arc 
reported as failing the percent recovery objective of 50-150%. 

TOTRL P.02 
~ ~ ~~ 



INTER0 FFICE MEMORANDUM 

MIDWEST RESEARCH INSTITUTE 

November 11, 1994 

To : April Carender 

From: Rick Marinshaw 

Subject: Belden Brick Test keport 

If you recall from your visit here last month, Roy and I 
would like you to help us out with the test report by locating 
and sending to us the originals for some of the data sheets, 
computer printouts, and other documentation needed for the test 
report. Enclosed is a copy of the documents in question; we 
currently have only fax copies of those documents. 

this. We are trying to finalize the report and your help would 
be greatly appreciated. 

Please give Roy or me a call if you have any questions about 



July 22, 1994 

TO: Rick M. 

FROM: ROY 

SUBJECT: Belden Brick 

1. The Appendix is assemble and on my desk; a few things need to be done. A list 
is attached. I have indicated the items that I think should be done before mailing, if 
possible. 

2. A memo for Denny Hooten is attached (F:\share\towp\BBQA). Please review and 
edit. I could not find Delteks that had a breakdown to the subtask level, nor the spreadsheets 
we had done back in February indicating the budget status. If you don’t have this info 
handy, call Joann. 

3. Please call Denny and find out if our request is reasonable and when he might get 
to it. If you can convince Ron to go ahead and send the document to Jenson. but wait to 
send the document to EMB until after Denny does his review this would be better. EMB 

1 will probably do a very thorough review; I would like this report to be as complete as 
possible, since it probably is the first MRI report EMB is seeing. Also they (EMB) will not 
then have to review it a second time. 

’ 

I 

4. A found a few items that need to be futed...and I haven’t even completed my 
review: 

a) Need to resolve the correct dates and times for Dryer CEMS runs. Although the 
computer printouts for flow, etc are provided for the dryer, no field data forms to support 
these are provided (Le., traverse and orsat data). We need these. Furthermore, it appears 
that the incorrect stack diameter was used for the dryer stack in calculating flows (both runs) 
(See attached). According to the sample plan the dryer stack is 57 inches diameter not 68 
(68 is kiln). This will decrease the flow and emission rateslfactors by about 30%. Need to 
consult with MIRO and get this right. 

b) Note on one of the dryer data sheets for Methane/ethane results a note indicates the 
results are on a wet basis. I assume this is also true for the kiln location; and possibly for 
THC. The drawing in the report leads me to believe the THC was a “Hot “ system and the 
results are wet basis. Inorganic gases should be dry basis. C o n f m  with Miro. If they are 
wet, it probably is easiest to do the correction from the ppm (wet) tables in the appendix and 
on the spread sheet so that all ppm results reported in the body of the report are on a dry 
basis. Le,, don’t change the format of the current tables, simply recalculate the number. 
The tables in the appendix printed straight from MIro’s data set can be on a wet basis but 
need to be identified as such (correction equation attached). 

pes m - 5 ~  pn20 * / d . l G  %e,J 4o.F -5- Jy rSwJ 
hRT OAS15 DiO~Gi77 P mhL72(M 4$  S W a E f l  Ih %T+k?Q 

--3 T7tc ON 

+lC w e  b3 G u ~ l m  (GOLle 7 )  



FOR APPENDIX: 
Please have WP type some sort of contents page for each Appendix to aid the reader. 

I also suggest a page dividing each sub heading within an appendix to assist the reader (Le., 
a separator for kiln metal and kiln HCL field data sheets.. . .your call 

I suggest that before copying you have Kathy number the comer (or back) of each 
page with a blue pencil; othenvise if the machine jams, it would take hours to figure out the 
Correct sequence. 

.\/ 1. Add sample log (Le., take the one from the analytical request memo. 

2. Do we have a clean version of Semivost results?? 

J 3. Decide what VOST data should go in the appendix; all?, I vote for just the sample 
results. 

Need from h4IRO: 
A- &&,d LJ 7 

1. New flow calculation sheets for dryer using c o m t  stack diametei w~,kJ<, ( r t  - /r 
2. Try and get field data sheets for flow at dryer. 

3. Any preliminary traverse field data sheets for baghouse or kiln 

Many of the pages are FAXes; I think it looks pretty tacky to have fax transmittal date on 
these pages. Have WP white out??? or just leave. Ultimately, we need to get 
originals.. maybe if your lucky you could actually get the orignals this week. 

At a later date: 

1. originals 

2. Need information on claibration gases for CEMS; also better printouts of CEMS 
data.. .indicating dates for calibration checks, etc.. .I can discuss this with you when I get 
back. 



ACTION---GENERAL 

*** 1. Correct Dryer flow rates, etc. 

*** 2. Correct Methane/ethane/THC, as appropriate to dry basis. 

3. Check CEMS data diskette/correct dates and times for kiln and dryer runs. 

4. Miro: reviewlconfum correct BH inlet run 1 end time and actual sample time (see 
attached) 

5 .  Miro: reviewlconfum correct BH outlet run 1 sample volume and run time. (see - 1 

At later date: 

1. have Miro initiaUexplain on ori-&al data sheeet) same sample,number twice (see 
attached) 

2. Add GC/FID to figure 4-8 

3. Explain in text that Met/eth/thc were wet basis 

4. Explain in textlfootnote tables the appropriate filter temps for PM runs. 

5 .  Add clarification on traverse points used for the different runs 

6. Consider deleting ACF from tables 

7. Consider changing english mass in tables from grains to g or mg. 

8. Followup QA on VOST problems, high metals blank; revise sectioon 5 
accordingly. 

9. Provide better summary of QC results in Section 5 

10. Reanalyze filter blank for metals?? 

11. resolve minor discrepancies in duct diameters (text vs. value used in calcualtions) 

12. Confirm configuration of PM-10 train (fig.4-7) One or two filters? filter temps? 
same config at BH and Kiln? 





RUN il - d r ~ e r v 3  
L O C A T I O N  - dryer  
DATE - 11-11-93 
PROJECT il - 4601.01.05.01 

Barometric Pressure ( i n  Ho)= 
S t a t i c  Pressure ( Inches H2O 

Percent Oxygan= 
Percent Carbon. Dioxide= 
Porcent Water = 

AVeragb Del ta  P ( i n  H2O)= 
Average Stack Temperature (F 

D r y  Molecular Weight= 
Wet Molecular Weight= 

Werage Square Root o f  De l ta  P ( i n  H20)= 
P i t o t  Coe f f i c i en t=  
Stack Axis #1 ( Inches)= 

' 29.13 
0 .oo 
17.6 
2 . 2  

. n  29.06 
28 . S 9  

0.7910 / 
Stack A x i s  #2 ( Inches)= 
C i r c u l a r  Stack 
Stack Area (Square Feet)= 

Stack v e i o c i t y  ( n c t u a i  , Feer imin >= 
Flow Rate (Ac tua l ,  Cubic f t / m i n b  
Flow r a t e  (Standard, Wet, Cubic f t / m i n ) =  
Flow Rate (Standard, D r y ,  Cubic f t / m i n ) =  

* * METRIC UNITS * * 
Barometric Pressure ( m m  H o b  740 

0 S t a t i c  Pressure ( m m  H20)p 

Percent Oxyeen= 
percent Carbon Dioxidei 
Percent Water= 

Average De l ta  P (mm H20)a 
Average Stack Temporature (C)= 

~ r y  Molecular Weight -  
wet Molecular Weight= 

17.6 
2 . 2  
4 .2  

0 38 

29.06 
28.59 

Average Square Root o f  De l ta  P (mm H20b 
p i t o t  c o e f f i c i e n t *  
Stack A x i s  (ti (Meters)= 
Stack A x i s  (t2 (Meters)= 
c i r c u l a r  stack 
Stack Area (Square Meters)= 

3.9866 
0.84 
1.727 
1.727 

2.343 

A4vl ILa 



p 

I 



, ..FlLE NAME - baginl 
RUN # - basin1 
LOCATION - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet )= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure ( Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Average Meter Temperature (F )= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F )= 

D r y  Mclecular '.'sight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter ( Inches )= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Circular Stack 
Stack Area (Square Feet )= 

Stack Velocity (Actual, Feet/min)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 

Particulate Weight (g )= 
Particulate Loading, Dry Std. ( gr/scf )= 

particulate Loading, Actual (gr/cu ft)= 
Emission Rate ( lb/hr )= 

PROG .=VER 06/09/89 
05-04-1994 12:56:03 

847.042 
898.530 

1.027 
0.001 

52.878 
52.915 

29.13 
-0.37 

21 .o 
0 .o 
1.5 

54 
0.67 

0.790 
59 

28.84  
28.68 

0.8733 

36.0 
36 .O 

7.07 

2,967 
20,974 
20,753 
20,439 

0.4604 Corr. to 7% 02 & 12% C 0 2  
0.1340 % 2.279735E+37 

0.1305 
23.47 

13.3991 

No Back Half Analysis 



. 
.”,’ ’ n 
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F ILE NAME - b a g o u t l  
RUN # - b a g o u t i  
LOCATION - baghouse 
DATE - 11-11-93 
PROJECT # - 4601 .01.05.01 

PROG.=VER 06/09/89 
05-04-1994 12:46:17 ' 

I n i t i a l  Meter Volume (Cub ic  F e e t  )= 708.505.L(' 
F i n a l  Meter Volume (Cub ic  Fee t  )= 888.673 .' 
Meter Fac to r=  - -  1-:010 
F i n a l  Leak Rate ( c u  f t / m i n ) =  0 -001 
Net Meter Volume ( C u b i c  F e e t ) =  181.970 
Gas Volume (Dry  Standard Cubic F e e t ) =  175.437 

Baromet r i c  P ressu re  ( i n  Hg)= 
S t a t i c  Pressure ( I n c h e s  H20)= 

Percen t  Oxygen= 
Percen t  Carbon D i o x i d e =  
Percen t  Water= 

Average Meter Temperature ( F  )= 
Average D e l t a  H ( i n  H20)= 
Average D e l t a  P ( i n  H20)= 
Average Stack Temperature ( F  )= 

Dry Molecular  Weight= 
Wet molecular  weight= 

29.27 
-0.37 

21 .o 
0 .o 
1.5 

76 
0.67 

1.990 
58 

28.84 
28.68 

Average Square Root o f  D e l t a  P ( i n  H2O)= 1.4092 
% I s o k i n e t i c =  92.1 

P i t o t  C o e f f i c i e n t =  
Sampling Time ( M i n u t e s ) =  
Nozzle Diameter ( I n c h e s  )= 
Stack A x i s  #1 ( I n c h e s ) =  
Stack A x i s  #2 ( I n c h e s ) =  
C i r c u l a r  Stack 
Stack Area (Square F e e t ) =  

Stack V e l o c i t y  ( A c t u a l ,  Feet /min)= 
Flow Rate ( A c t u a l ,  Cubic f t / m i n ) =  
Flow r a t e  (S tandard ,  Wet, Cubic f t / m i n ) =  
Flow Rate (S tandard ,  D r y ,  c u b i c  f t / m i n ) =  

P a r t i c u l a t e  Load ing  - F r o n t  H a l f  

P a r t i c u l a t e  Weight ( g  )= 
P a r t . i c u l a t e  Loading,  Dry S t d .  ( g r / s c f  )= 

p a r t i c u l a t e  Loading,  A c t u a l  ( g r / c u  f t  )= 
Emission Rate ( l b / h r  )= 

No Back H a l f  A n a l y s i s  

-7 
350 .O. 

32 .O 

5.59 

4,773 
26,656 
26,541 
26,140 

0 -0027 C o r r .  t o  7% 02 & 12% Co2  
0.0002 % 4.042677€+34 

0.0002 
0.05 

0.0238 



BLANKS (FRONT-HALF PARTICULATE MATTER) ANALYSIS DATA 
MRI Project No. 4601.01.05.01 Client: EPA/Emission Measurement Branch 
Sampling Location: Kiln Facility: Belden Brick, Suuar Creek, OH 

Analyst : Szvdlo 

Acetone and water samples evaporated at ambient temperature and pressure 
with filtered air; then, desiccated and 

ACETONE BLANK DETERMINATION: Run No. (5) : / ' ? I 4  - /  Beaker No. Pf/Y-134 Sample 

in an 

Time 

105' C for 2-3 hours, desiccated, and weighed to a constant weight. 

Acetone Volume Evaporated: 
__._ 

Beaker + Acetone Wt. (g) z d  5- Gross Wt. (g) I f 6  . 3 952 I z  -d .2-5J 
Beaker Tare Wt.(g) 1 1 6 . W i G r o s s  Wt. (g)J/L. 3 i W b  r V J O  

Acetone Wt. (g) I ' fg.4 Gross Wt. (g) / / b .  3 9 4 &  
Acetone Wt./0.79 = m ~ s  Acetone (A): / H 8  I 35 Gross Wt. ( g )  / / L e  3 9 4 4  

Beaker + Acetone Residue G r o s s  Wt. used for blank determination (9) ' 1 6 .  39+'6 

-9 
Beaker Tare Wt. from tare weight data (g) 

Net Wt. ( B )  , Residue in Beaker (g) 

Acetone Blank ( B  x lOOO/A): ~7,003'7 mg/mL for data entry or for computing combined blank 
COMMENTS : 

WATER BLANK DETERMINATION: Run NO. ( S )  : - Beaker No. & Sample NO. - / 2  
Water Volume Evaporated: Beaker + Evaporated Water Residue Weights: 

Date Time 
e^->- usa.ner i Water Kt. (g! Gross Wt. (g) 

Gross Wt. (g) 
Gross Wt. (g) 

Water Wt. = mLs Water (A) : Gross Wt. (g) 

Beaker + Water Residue Gross Wt. used for blank determination (g) 
Beaker Tare Wt. from tare weight data ( g )  

Net wt. (B) , Residue in Beaker ( g )  

Beaker Tare Wt. (g) 
Water Wt. (g) 

Water Blank ( B  x 1000/A) : 
COMMENTS : 

FILTER BLANK: Run NO. ( S )  : / Filter No. L p = / q  Sample No. 

rng/mL for data entry or for computing combined blank 

Date Time 
,2 -0Z'-97 / i L * i '  z Gross Wt. (g) I * / / z  9 

Gross Wt. (9) 1 .  I 1 2 5 7  I, 

Gross Wt. (g) 1.  I /  2 S' ( I  A 
Gross Wt. (g) I .  I /  2 9  , I  IC L ' 1  

Filter Gross Wt. (A) used for blank determination (g) 1. f124 
Filter Tare Wt. ( B )  from tare weight data (g) /, //29 

Net Filter Wt. (A-B) Difference (g) L'.@oU 

Filter Blank (+) : grams for data entry (retain minus sign if value is negative) 
COMMENTS : 

NOTE: Control filter and beaker weight data and balance check data are on another form. 



.. . - . 
FRONT-HALF RINSES PARTICULATE MATTER ANALYSIS DATA 

MRI Project No. : 4601.01.05.01 
Sampling Location: Kiln 

Client: Emission Measurement Branch (EIB) 
Facility: Belden Brick Co., Sugar Creek, OH 

Analyst: rnl 
Acetone and water samples evaporated at ambient temperature and pres e i>an en losure 
with filtered air; then, desiccated and weighed to a constant weig 

FRONT-HALF RINSES: Run No. f f l ' Y 5 - 1  Beaker No. 1065  Sample 0. 1066 
Sample volume + Acetone Rinses of Bottle: Beaker + Sample Re idue Weishts. 

Beaker + Sample + Rinses Wt . (g) 2 62.c Gross Wt. (g) 42. 62 7 f 
I ,  l3UO 

Sample + Rinses Wt . (g) 169. I, 1 3 5 " '  , y 0 0  
Beaker Tare Wt. (g) 

Water Wt. (A) from Recovery Data: (g) 0.J Gross Wt.(g) 
Acetone Wt. (g) 

Acetone Wt./0.79 = mLs Acetone (B) : -++A- SY 44 
Beaker + Acetone Residue Gross Wt. used for data entry (g) 

Beaker Tare Wt. from tare weight data (g) 
Combined Blank = ((Water Blank x A) + (Acetone Blank x B))/(A + B) = O g 6 0  3 7 mg/d 

COMMENTS : 

FRONT-HALF RINSES: Run No. /q f l s .L  Beaker No. 2064 Sample No. ,2064 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Beaker + Sample + Rinses Wt.(g) 
Beaker Tare Wt. (g) 

Sample + Rinses Wt. (9) 
Water Wt. (A) from Recovery Data: (g) 

Acetone Wt. (g) 
Acetone Wt./0.79 = d s  Acetone (B) : 

Beaker + Acetone Residue 
Beaker 

Combined Blank = ((Water Blank x A) 

2.Y3.7 
Gross Wt. used for data entry (g) /b'3.7065 
Tare Wt. from tare weight data (9) i /7 3 , 6 7 3 5  

+ (Acetone Blank x B) j/(A + B) u,w037 mg/mL 

COMMENTS : 

FRONT-HALF RINSES: Run NO./'fPf-q-3 Beaker NO. 306 i Sample No. 3065 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
Beaker + Sample + Rinses Wt. (g) 226e4 Gross Wt. (g) 49. 3 3 9  7 f Z - U Z - 9 T  I 2 4 g  

Beaker Tare Wt. (g) YY, 3 Gross Wt. (g) qY * 4 3 4 :  (, 1 3 1 0  
sample + Rinses Wt. (g) / A  7, 6 Gross Wt.(g) 44. 3346' ! I  I 7 Y J  

Water Wt. (A) from Recovery Data: (g) fY . u Gross Wt. (9) YS ,3946 $ 1  l b / / d  
Acetone Wt . (g) J 2 7, 6 

Acetone Wt ./0.79 = mLs Acetone (B) : 
Beaker + Acetone Residue <kfs<t. used for data entry (g) 99, 3346 

Beaker Tare Wt. from tare weight data (g) 94.274'3 
Combined Blank = ((Water Blank x A) + (Acetone Blank x B) )/(A + B) = 0.00 3 1  mg/mL 

COMMENTS 

NOTE: control beaker weight data and balance check data are on another form. 
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INTEROFFICE MEMORANDUM 

MIDWEST RESEARCH INSTITUTE 

July 22, 1994 

TO: Dennis Hooton 

FROM: Roy Neulicht 

SUBJECT: Beldon Brick Test Report QA review/audit 
MRI Project No. 4601-01, Task No. 05-05 

Enclosed is the draft report with appendices. Please conduct a QA audit and prepare 
a brief summary of the audit. I believe your review woould be most beneficial if you would 
focus on: 

0 VOSTanalysis 
0 Metals analysis 
0 Semivolatiles analysis 
0 HWHF analysis 

It would be useful if you would cheL.. the results of instrument calibrations and audit 
samples, as well as conduct a spot check that the correct mass of analyte was used in 
calculating the reported concentrations. The mass of analytes used in calculating 
concentrations are reported in the tables in section 3 of tlie report. I have checked the PM 
filter weights and subsequent calcualtions of concentration. 

Any comments you have about blank corrections and reporting non-detect levels also 
would be useful. 
succintly summarizing the key QC results would also be appreciated. 

Note that a few anomolies have been reported by the analysts. Your assessment of 

Your review of Section 5 -- Internal QAlQC results and assistance in 

the impact of these anomalies and how we should report results, qualify results, and discuss 
in the report also would be appreciated. These include: 

0 "Higher than normal" blanks for the filter blanks used in the metals train 

0 Observation of chloromethane, bromomethane, and iodomethane in the system 
blanks during VOST analysis 

Please recall that this test was conducted in support of the emission factor 
development program for EPA (emission factors are used as emission estimating tools). 
Although we desire the results to be as accurate and precise as possible, these data will not 
be used for compliance purposes or regulatory development purposes. Your level of effort in 



conducting the audit should take this into consideration. 
32 hours and $2,945. M y  records show that 12 hrs and $1,140 dollars have been expended 
to date. 

Your budget for this project was 

I will be on vacation during the week of July 25; please contact Rick Marinshaw at 
ext 5359 if you have any questions or need additonal information. Thanks 

f:\share\towp\bbQA 
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Chloromethane (e) 
Dichlorofluoromethane 
Bromomethane (a) 
AcetonMle 

(a) Reaub invalid due to contaminated blank sample. 
(b) The Ion raUo lor mh 50 and 52 does not posltlveiy confirm the presence of chloromethane. 
(c) High background coelutes with the target analyte: detection limit may be hlgher due to matrix related 
(d) Interferenca coeluted with an-: mas8 specbum did not meet criteria. 
(e) Resub biased low due to mass peak saturating the mass swcbomeMc detector. 

73.930895 4.3996363 9.5515938 29.29404 

16.273246 2.8994316 6.390893 
3.77W14 



% 

Bromoform 
QMethyl.2.Pentanone 
2-Hexanone 
Tslrachloroeihane 

1 ,l-Dichlomeihene 
1 ,1-Dichloroeihane 
1.2-Dichloroethene (total) 
1.1 ,2-Dichloroethene 
Chloroform 

5 23E-07 7.16E08 
4 07E-08 2.28E06 1.52E46 

5.63E-08 6 09E-08 

Dibromomemane 
Dibromoeihm 
1.1,2-Trkhloroethane 
1 .QDichlor~2-butene 

trans-1.SDichlom ro ne 
3.89E.05 6.WE-05 1.83E-05 



CONCENTRATION, gr/DSCF Average 
Chloromethane (a) 3.2E-05 1.923E-06 4.174E-06 1.28E-05 
Dichloroflwmnethane 
Bromomethene (a) 7.1E-06 1.267E-06 2.79E-06 
Acetonitrile 1.7E-06 . 

1.1.2-Trichloroethane I I I I 
1,4-Dichlow2-butene 
Benzene I 5.5E-05 I 9.421E-05 I 2.566E-05 I 5.84E-05 

I I I I banz-1 ,SDiehloropropne 
Bromoform 
4-Melhyl-2-Pentanone 7.364E-07 1 .OE-07 4.18E-07 
2-Hexanone 5.8E-08 3.203E-06 2.134E06 1.8E-06 
Tetrachlomethe- 

I I I I 
Toluene [ 2.3E-06 1 3.466E-06 I 3.821E-06 1 3.18E-06 

(a) Resulb invalid due lo contaminated blank sample. 
@) The ion ratio for mh 50 and 52 does not positively confirm the p r a n c e  of chloromethane. 
(e) High baokground coelutes with the target analyte; detection limit may be higher due to matrix 
(d) lnterierence meluted with analyta; m a s  spectrum did no1 meet criteria. 
(e) Resub biased low due to m a s  peak saturating the mass speckometric detector. 

:related 



lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 

UNITS) 

c2 <2 <2 
c2 <2 <2 
<2 <2 <2 
<2 <2 623 



Run No. 
Date 
Start time 
Finish time 

1 2 3 
1 1 109193 1 1 110193 1 1 I1 0193 

14:30 09:42 15:53 
19:15 13:57 1 9:47 

Sample volume, ACF I 106.077 I 104.759 I 116.333 
Sample volume, DSCF I 102.084 I 100.421 I 1 10.755 
GAS PARAMETERS 

% isokinetic 94.8 100.5 I 100.5 

Gas temperature, F 
Oxygen, % 
Carbon dioxide, % 

433 428 428 
17.8 18.8 17.8 
2.2 1 .8 2.2 

Moisture, % 
Flowrate, ACFM 
Flowrate, DSCFM 

4.3 4.3 4.8 
21,559 20,202 22,184 
20,635 19,325 21,118 

Aniline <2 I <2 <2 

2-Chlorophenol <2 (2 <2 

I4-Chloro-3-rnethvlohenol I <2 I <2 I <2 I 

1,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
Benzyl alcohol 
1,2-DichIorobenzene 
2-Methylphenol 
2,2'-oxybis(l -Chloropropane) 
4-Methvlohenol 

iH UNITS) 

<2 <2 <2 
7.4E-05 7.6E-05 1.5E-04 

<2 <2 <2 
( 2  <2 <2 

3.24E-05 <2 <2 
<2 <2 <2 
<2 <2 <2 

N-Nitrosodipropylamine <2 <2 <2 
Hexachloroethane 
Nitrobenzene 
lsophorone 

<2 <2 <2 
<2 <2 <2 
<2 <2 <2 

4-Chloroaniline 

Hexachlorobutadiene 
2,B-Dichlorophenol 

<2 <2 <2 
<2 <2 <2 
<2 <2 <2 



. 

Run No. 

TABLE 3-25. DRYER EMISSION TESTS RESULTS-- 

1 2 3 

I Carbon dioxide, % 2.2 2.2 2.2 

Finish time 

Moisture, % 4.2 4.2 4.2 
Velocity, mlmin 841 831 852 
Flowrate. ACM/min 1.971 1.947 1.995 

12:36 I 15:11 17~27 

Flowrate, DSCM/min I 1,734 I 1,712 I 1,755 
CONCENTRATION. oom I Averaoe I 

Sample time 

(a) Run 1 gas parameter data estimated as average of Runs 2 and 3 data. 
(b) Based on average of 120 I-minute readings 
(c) Runs 1, 2, and 3 based on 6, 8, and 1 readings, respectively 

121 120 120 

- THC, as propane (b) 80.2 85.6 91.9 85.9 
THC, as methane (b) 241 257 276 258 
Methane (c) 102 91 .o 106 99.7 
Ethanz (c) 9.2 6.7 7.6 7.8 
(a) Run 1 gas parameter data estimated as average of Runs 2 and 3 data. 
(b) Based on average of 120 I-minute readings 
(c) Runs 1, 2, and 3 based on 6, 8, and 1 readings, respectively 

Gas temperature, F 

Carbon dioxide, % 
Oxygen, % 

TABLE 3-25. (ENGLISH UNITS) 

100 100 100 
17.6 17.6 17.6 
2.2 2.2 2.2 

Moisture, % 4.2 4.2 4.2 
Velocity, ft/min 2,760 I 2,726 I 2,794 

(a) Run 1 gas parameter data estimated as average of Runs 2 and 3 data. 
(b) Based on average of 120 1 -minute readings 
(c) Runs 1, 2, and 3 based on 6, 8, and 1 readings, respectively 

Flowrate, ACFM I 69,606 I 68,760 I 70,452 
Flowrate, DSCFM I 61,225 I 60,472 I 61,978 
CONCENTRATION. oom Averaoe I 

(THC, as propane (b) I 80.2 85.6 91.9 85.9 I 
THC, as methane (b) 241 257 276 258 

Ethane (c) 9.2 6.7 7.6 7.8 
(a) Run 1 gas parameter data estimated as average of Runs 2 and 3 data. 
(b) Based on average of 120 1 -minute readings 
(c) Runs 1, 2, and 3 based on 6, 8, and 1 readings, respectively 

Methane (c) 102 91 .o 106 99.7 
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0.3 QA/QC AUDIT REPORT 

(To be completed) 



APPENDIX E. 

SAMPLE CALCULATIONS 

(To be completed) 



Project No.: /b / -O/ (Subtask N o . ) D C  

Document Name: &!f 7 7-m WP COMMENTS: 

I I 

h 

CBI: O Y e s  60 
originator: fiaI/)L.1644 Ext. 5?5Y 

WP INITIALS - SPACINQ 

Final 

FORMAT 

0 EPA 
0 MRI 

0 
$?8 t b  Date to WP 

Duedatdtime 7/49 0 ~ ~ ~ h b  

0 Fleuble Formatonly 
0 

nmnl W p p o o F  

WPmNo.: 3/92 I 

FORMAT 

0 EPA 
0 
Date lo WP 

[7 MRI 
Due datemme 0 Notebetow 

Flenble Formatonly 
0 Firm WP PROOF 

Route: InstrucUondcmW 

SPACINQ OUTPUT 

U1 0 Dran 0 Scan 0 Graphics 

0 2 0 Rainbow - Figure - 35 mill slid- REKEYED 0 

WP INITIALS - 

-Teal -General use 1 5  Final 

Copies- -Photo -Transparency BYWP 
-Other - Satellite/dher 

OUTPUT 
W INITIALS - 1 FORMAT 

0 Y a  No 

Route: Inrtnrctlondcanmnt.: r 

' ReCEMngdaUfWnt by: 0 DIskate-Fllenura 0 F:\rhpreuowp\ 

I 
I 



Document Control Sheet (continued) 

Project No.: (Subtask No.) - WP ID No.: I 
FORMAT I O  SPACING OUTPUT 

NP INITIALS - 
Date to WP: 

Due datenlme: 

0 Fiewble 0 Firm WP PROOF 

0 RUSH 0 Yes 0 No 

0 EPA 01 0 Drat7 O S w n  OGraphics 
0 MRI 0 1.5 0 Final -Text -General use 
0 Note below 0 2 Rainbow -Figure -35 mm slides 
0 Formatonly 0 Copies Phdo -Transparency 

- Mha - Satellite/ather 

Receiving document by: 0 Dlskelte-Filenams 0 F:khareUowp\ 

REKEYED 0 
BYWP 

0 Y c l  No I 

Instructlondc-nts: I RoMe: 

ReceMng documml by: 0 Diskette-FileMms 0 FkhareUowp\ 

I 

FORMAT SPACING 
b # . s 2 k * - a  

0 EPA 0 1  
0 MRI 0 1 s  

0 
Date to WP 

- Due datame 0 Ndebekw 0 2 

WP INITIALS - 

REKEYED n u Flexible I 0 F i n  WP PROOF - 

ROME: Instructiondccomnents: 

Date to WP: 

Due datame: 

0 Flexible 0 F i n  WPPROOF 
0 RUSH 

OYes No 

Route: I n s t r u d o n a I c ~ .  

_.~ 

J:\dms\450\dconuol. pm4 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Office of Air Quality Planning and Standards 

Research Triangle Park, North Carolina 2771 1 r---.- 

Mr. John Jensen 
Environmental Engineer 
Belden Brick Company 
Post Office Box 430 
Sugarcreek, Ohio 44681 

JUL 2 9 1994 

Dear Mr. Jensen: 

Enclosed are two copies of the draft test report for the 
emission test conducted at Belden Brick Company (Belden) Plant 6 
by Midwest Research Institute (MRI) on November 8 to 12, 1993. 
We would appreciate your reviewing the report for any errors or 
omissions. You may return a marked up copy of the draft report 
with your comments or‘ provide written comments separately, if you 
wish. Please note that the results presented in the report are 
not considered final at this time; an independent quality control 
audit of the report is being conducted concurrently with your 
review. The report also will subjected to additional quality 
control and review by the U. S. Environmental Protection Agency 
prior to being finalized. Consequently, some of the test results 
may change, but we do not expect major changes to the report. A 
final copy of the report will be sent to you for your records. 

by September 16, 1994. If you need additional time to complete 
your review or have questions concerning the draft report please 
contact me at (919) 541-5407 or Richard Marinshaw of MRI at 
(919) 677-0249, extension 5359. 

We respectively request that you submit your review comments 

We appreciate the information provided by Belden and your 
assistance and cooperation in conducting the emission test. 

Sincerely, 

Ronald E. Myers 
Emispion Inventory Branch 
Technical Support Division 

Enclosure 
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INTEROFFICE MEMORANDUM 

MIDWEST RESEARCH INSTITUTE 

November 11, 1994 

To : Dennis Hooton 

From: Rick Marinshaw 

Subject: Belden Brick Emission Test--VOST Results 

runs at Belden Brick and the revised table that presents the data 
in the report. 
footnotes for the VOST data in the draft report. I have revised 
the footnotes to be consistent with the comments made in the 
analytical report tables. 
following: 

Enclosed is a copy of the analytical results for the VOST 

If you recall, there was a problem with the 

I would appreciate if you could do the 

1. 

2. 

3 .  

4. 

Review the footnotes in the revised table (Table 3-19) and 
let me know if they are acceptable. 

Comment on Margie's footnote No. 3 for Sample No. 1069. The 
footnote seems to pertain to chloroethane, yet it is 
iodomethane-that is-footnoted. Do you think the footnote is 
correct? Should we footnote the table in the test report 
accordingly? Note that iodomethane was detected at a high 
level in the first tenax sample, but was not detected in the 
tenax samples for the other two runs. 

For which of the footnoted compounds should we not report 
the emission rates and emission factors? Or should we 
report the emission rates and factors for all of those 
compounds but footnote the emission ratelfactor table in the 
report? 

Regarding EMB's comment on the wide run-to-run range for 
2-hexanone, the TIC sample in the first run (2.64 ng) is 
only slightly higher than the detection limit (1.78 ng); in 
the other two runs it was not detected in the TIC samples 
but was at relatively high levels in the Tnx samples. 
Should we consider the first run as a non-detect? 

We would like to finalize this reDort soon. Please crive 
Roy or me a call if you have any questions about what needs to be 
done to finalize it. 

Thank you. 

cc: Roy Neulicht 



(a) Resuits invalid due to contaminated blank sample. 
(b) The ion ratio for m h  50 and 52 does not pasitively confirm the presence of chloromethane. 
(c) High background coBIutes with the target analyte; detection limit may be higher due to matrix related interference; resuits biased high. 
(d) Interference coeiuted with analyte; mass specbum did not meet criteria. 
(e) Results biased low due to mass peak saturating the mas8 spectrometric detector. 





INTEROFFICE MEMORANDUM 

MIDWEST RESEARCH INSTITUTE 

10/24/94 

TO: Denny Hooton 

FROM: Roy Neulicht 

SUBJECT: Belden Brick 

Thanks for your time on friday to discuss wrapping up Belden Brick. My notes 
indicate we agreed upon the following action items: 

,/ 1 .  Establish how blank corrections were done for VOST. 

comment #3 of Hooton's memo of 8/11) 
Roy obtain example calculation from Rick Marinshaw and forward to Dennis (see 

2. Semivolatiles: prepare final lab report for appendix [currently have only draft] J Rick coordinate with Marilyn 

3. VOST surrogate recoveries need to be calculated and summarized in report. 

Dennis's time estimate for chemistry to complete is < 4 hrs. 

4. Metals 
-: 

report) 

Dennis to prepare summary table format and request chemistry complete calculations; 

- 

Roy to check if we have complete files in NC (we do not; we only have summary 

Dennis to check calculations of chromium and nickel for all three runs. 
Roy to check with field programs to confirm whether glassware waslwas not chromic 

Rick to send Dennis the "historical" blank data we received from Avie so that he may 
acid washed. 

compare to blank data from this test. 

5 .  QA section of report 

E'q (,,J,(,( r , L 4  6&~,  11/919r 
J 

Dennis to review entire section and add toldelete from, as appropriate. 

6 .  QA audit report. 
Dennis to prepare brief report of his audit for appendix. 

7. Incorporate suggestions from Dennis' memo of 8/11. 
Roy & Rick: 

a) Footnote tables to indicate maximum emission rate resulting from non- 
detects (Roy discuss with Rick.. . .not sure we really need to do this) No 



J o\& 4 b) Table 3-19; apparent error in footnotes; check 
b&7a1e, 

b c) Clarify chloromethane, bromomethanq results in footnote 
I L, see hf J 

d) qualify results for Cd, Co, Pb, Sb, Se- 
L.+ 

e) C o m t  error in table on pg 3-36: in metric "! b9 units not english 

The correct billing number for the project is: 4602-01-02. You indicated it should 
take chemistry less than 4 hours to calculate the VOST surrogates data. We did not discuss 
an estimate for your time; is 8 hours reasonable? Please let me know in advance if you 
expect the KC billing to exceed these amounts. Thanks. 



To : 

From: 

INTEROFFICE MEMORANDUM 

MIDWEST RESEARCH INSTITUTE 

November 9, 1994 

Dennis Hooton 

Rick Marinshaw 

Subjec-: Belden Brick En- is )n Test 

To follow up Roy Neulicht's October 24, 1994 memo to you I 

Metals historical data provided by Avie Mainey; and 

Printouts of the spreadsheet used to blank correct the 

The blank corrections were made by substracting the field 
blank mass from the sample mass for each run, then summing the 
net tenax and tenaxfcharcoal masses to yield the total blank- 
corrected mass. The following is an example. 

am forwarding to you the following: 

VOST data. 

Chloromethane--Run 1 

Tnx-sample Tnx-blank = Tnx-corrected mass 
1,505.996 - 78.509 = 1,427.487 

TIC-SamDle TIC-blank = TIC-corrected mass 
99.018 - 50.549 = 48.469 

Tnx-corrected + TIC-corrected = Total blank-corrected mass 
1,427.487 . + 48.469 - - 1,475.956 

If the tenax blank or the tenaxfcharcoal blank were higher 
than the corresponding mass quantified in a sample, I used zero 
for that term in the blank corrections. 

Either Roy or I will be contacting you soon regarding the 
other changes needed for finalizing the test report. 

cc: Roy Neulicht 



(e) Results invalid due to contsminated blank sample. 
(b) The ion d o  lor mJz 50 and 52 doeJ not pcsWely confirm the presence of chloromeWne. 
(c) High background coelutea wim the target andyte; detection limit may be hlgher due to meW related interference; results biased high. 
(4 Interference coeluted wim analyte; mass speceum did not meet criteria. 
(e) Results biased low due to mass peak saturating the mass spectrometric detector. 
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r, 

September 12, 1986 

MIDWEST RESEARCH INSTITUTE 
bcc: A. Trenholm J. Hennon 425 Volker Boulevard 

R. Neul i c h t  G. Radolovich K a n P a S C i l y . M i L I O ~ ~ ~ 6 4 1 1 0  

J .  Coates E. Conrad 
C. H a i l e  M. Mol loy  
G. Sch ie l  C. Green 
F. Bergman 
G. Cobb 
0. Fiscus 

TelePnone 18161 753-7600 

M r .  Wi lbur  L. Se l l e rs  
Environmental Engineer 
U . S .  Environmental P r o t e c t i o n  

Edison, New Jersey 08837 
Agency Region I 1  

Subject: O i s t r i b u t i o n  o f  Compounds (POHCs) on VOST Traps. 

Dear M r .  Se l l e rs :  

Several people f r o m  EPA, i n c l u d i n g  y o u r s e l f ,  p a r t i c i p a t e d  i n  a meeting 
a t  the  EPA Regional o f f i c e s  i n  New York on August 1 3 ,  1986, t o  discuss 
the  T r i a l  Burn Plan f o r  t h e  MSD i n c i n e r a t o r  i n  Puerto Rico. Ouring 
t h a t  meeting you ind i ca ted  t h a t  a t  l e a s t  O W  p a i r  o f  VOST t raps  should 
be analyzed i n d i v i d u a l l y ,  t o  assess t h e  r e l a t i v e  d i s t r i b u t i o n  o f  the  
POHC on the  f r o n t  t r a p  (Tenax) and back t r a p  (Tenax/charcoal) used i n  
the  VOST t r a i n .  

I b e l i e v e  you s ta ted  t h a t  i f  more than 10% o f  the t o t a l  POHC amount 
from bo th  t raps  was present  on the  back t r a p  it cou ld  i n d i c a t e  t h a t  
"breakthrough" had occurred. Fu r the r ,  i f  t h a t  were the case, the  
backup i n t e g r a t e d  bag samples would need t o  be analyzed and used f o r  
q u a n t i f y i n g  the  POHC emissions, r a t h e r  than the  VOST t raps.  

I understand your  concern about poss ib le  breakthrough, b u t  I b e l i e v e  
the  10% c r i t e r i a  you mentioned i s  t oo  r e s t r i c t i v e ,  and t h a t  i s  the  
reason I am w r i t i n g  t o  you, s ince  i t  cou ld  impact a l l  t r i a l  burn 
a c t i v i t y  i n  Region I1 and perhaps o the r  regions. 

Ouring our meeting you d i d  no t  ment ion what the 10% c r i t e r i a  was based 
on, b u t  it cou ld  poss ib l y  have been taken from one o f  the  conclusions 
presented on pg. 9 o f  Ref. 1, which s ta tes :  

"For the  f i v e  organics s tud ied,  g rea ter  than 90% o f  the CCl,, 
chloroform, perch loroethy lene,  and benzene were c o l l e c t e d  on 
the  Tenax c a r t r i d g e . "  

That conc lus ion was s t a t e d  i n  the  r e p o r t  and was genera l l y  c o r r e c t  
based on the  data i n  Table 7 t o  wk ich i t  r e f e r r e d  (see at tached copy 
o f  Table 7) .  However, t h i s  t a b l e  shows t h a t  i n  a t  l e a s t  two o f  the  

Jayanty, R. K. M . ,  e t  a l .  "Performance Aud i t  Resul ts f o r  POHC: 
VOST and Bag Measurement Methods." A r e p o r t  prepared f o r  EPA 
by Research T r iang le  I n s t i t u t e ,  January 1984. 



MIDWEST RESEARCH INSTITUTE 

Mr. Wilbur L. Sellers 
Page 2 
September 12, 1986 

runs for CCl,, the 10% criterion was not met. Most notably, in Run 3, 
the amount of CC1, on the T/C traps was 8.4 ppb out of a total of 
30.4 ppb, or more than 25%. Moreover, all the data in Table 7 repre- 
sents the work of only one laboratory (Lab 5). I'm not sure why that 
is the only work cited in the report, since four laboratories parti- 
cipated in the referenced work. 

A later report (Ref. 2) presents considerably more data on the POHC 
distribution, as part of a VOST Laboratory Validation sponsored by 
EPA. Table 4-2 from Ref. 2 presents quite a bit of data for chloro- 
form, CCl,, benzene and perchloro ethylene, as well as two other very 
volatile compounds (?.e., vinyl chloride and trichlorofluoromethane). 
It is not surprising that the table shows a relatively low percentage 
on the front (Tenax) trap for those latter two compounds. But, for the 
other four compounds, including CCl,, the percent found on the front 
trap is in the 70 to 90% range in several cases. There are several 
experiments where the percentage is above 90%, but several others where 
it is in the 70 to 90% range. Companion data, in Table 4-5, shows that 
the recovery values (i.e., accuracy) was quite good for all four of the 
compounds; bstter than the 50 to 150% accuracy that i s  usually con- 
sidered acceptable for VOST audit cylinder results. 

In my opinion, these two reports do not support a 10% criterion as in- 
dicative of VOST breakthrough. The data discussed above, and our own 
experience with VOST, show that the amount of a POHC found on the back 
trap can often exceed lo%, without necessarily indicating breakthrough. 
This is especially true when the total amounts are low or for compounds 
1 i ke benzene. 

I have also discussed this 10% criterion with Dr. Larry Johnson at EPA/ 
RTP. He agreed that a 10% limit was probably.too restrictive, and that 
a limit in the 25-30% range would be more reasonable. 

Based on all of the above, I am not sure that any criterion can be 
adopted for front/back distribution, as indicative of breakthrough. 
As is obvious for compounds like vinyl chloride, any such criterion 
probably has to be compound specific. Even for a compound like CCl,, 
I think it would still be very uncertain if any criterion, such as a 
30% limit on the back trap, were applied to make a judgement from re- 
sults for a single pair of traps. That is, the average for all pairs 
could likely meet 30%, but not all individual pairs. 

'L Logan, T. J., et al. "Validation of the Volatile Organic Sampling 
Train (VOST) Protocol; Volume I - Laboratory Validation Phase." 
A report 'prepared f o r  €PA by PEI Associates, Inc., January 1986 
(PB86-145547). 

Ref. 1, pg. 6. 



MIDWEST RESEARCH INSTITUTE 

Mr. Wilbur L. Sellers 
Page 3 
September 12, 1986 

The purpose o f  my writing you is, of course, to try to provide convinc- 
ing data for relaxing the 10% criterion you mentioned. In any event, 1 
would be glad to discuss it further, and learn the basis for the 10% 
criterion that you mentioned during our meeting. 

Sincerely yours, 

i%?/d b- 
Paul Gorrnan 
Principal Chemical Engineer 

PG: kh 

cc: Mr. Michael C. Babos 
Senior Engineer 
Merck Chemical Manufacturing Division 
P.O. Box 3000 
Rahway, New Jersey 07067 

Mr. Larry Doucet 
Doucet and Mainka, P.C. 
2123 Crompond Road 
Peekskill, New York 10566 

Mr. Roberto Torres 
MSDQ 
P.O. Box 601 
Barceloneta, Puerto Rico 00617 

Or. Larry Johnson 
U.S. Environmental Protection Agency 
AEERL, MD-62 
Research Triangle Park, NC 27711 
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(continued) 
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TABLE 4-3 (continued) 
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Y 1  

‘d2 
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‘4 

7 3 . 3  
79.3 

LlSEf0333 J5.3 
L15HO6~4 5 2 . 4  

L15Si333 4 3 . 4  
L 15Si444 41.7 
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LlSN0334 50.3 
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54.8 142 
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94.3 112 
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I :: 
130 

i z a  

: ze 
126 

135 

101 
103 

90.9 
110 

?4.J 
!OS 

115 
10s 
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TO: Ron 

FAX TRANSMISSION 

Myers, EFIG 

FROM: 

DATE: 

Rick Marinshaw, MRI 

January 23, 1995 

RECEIVING FAX NUMBER: 541-0684 

SENDING FAX NUMBER: 91 9-677-0065 

THIS FAX CONSISTS OF 2 PAGES (INCLUDING THIS PAGE) 

Here is an estimate for resampling the dryer exhaust for methane, ethane 
and TOC at Belden Brick. Please let me know how we should proceed. 



JAN 19 '95 16 :54  MIDWEST RESEARCH KC P; I /  2 
I 

MRI Uc1OOUDUIoDoDUO!lO FAX 
MIDWEST RESEARCH INSTITUTE 

425 Volker Boulevard, Kansas City, Missouri 641 10-2299 

Confldentlallty Noiiee: Thk tecdmlle may Ecntain infotmatlilan mat is ptlvate or legally privileged, 
or both. This infmatim ie I n w w  only for the use of tne individual or entlty named on thls facsimile 
cover letter. Any diadosure, copying, dletrlkrtion or use of this Information by any person other than 
the intended recipient is s ~ d y  prohlblted. If you have received WS facsimile In enor, please contad 
me by telephone Immediately at (81 6) 753-7600 so that I can mange for retdeval of the tmnsmitled 
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January 19, 1995 

TO: Rick Marinehaw 

FROM : Bob Gulick 

SUBJECT: THC/Methane-Ethane Sampling at Beldon Brick 

Based on our understanding of the sampling and analysis to be 
performed at Beldon Brick,  the following aseumptions were used to 
determine the cost of the project. 

Beldon Brick will perform their own eampling under the 

0 MRI will supply all equipment and supplies necessary to 

0 Samples will be shipped overnight to MRI f o r  analysis. 

direction of i.iii. 

collect and ship three forty-five liter samples. 

Each of the three samples will be analyzed in triplicate on 
a F I D  Chromatograph for methane and ethane (a total of nine 
samples). The remainder of the sample will then be analyzed 
on a TBC for approximately 10 minutes and the rerults 
averaged. 

0 The results of the analysis will submitted in a data table. 
The total coat for thie project is $1908.00. 

If you have any questions, please call. 
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VOST RAW DATA 

I Catch, ng 

?- 

(a) Results invalid due to contaminated blank sample. 
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InterOfficeCommunication 
MIDWEST RESEARCH INSTITUTE 

Tuesday, April 04,1995 

To: RwrMarinshaW 
FMUC Jon Omtot 
subject: v m  MDL 
ce: 

Ride I am gendtrg you a cupy of theVosT Tenax MDLa which were generated 
yesterday, AprU 3. Theae MDZB were based on an iniU calibration curve range of 50. 
lo00 ng onsolumh 

As you can see, the MDLS bok p d ,  i.e. all fall well below the quantitah Umit of 50 
A% orrcolurm~ with ths cnc@om of n \ o & y h  chleri&. Tknw appeared ta be a 
m&ylene chloride con!aminah present in the volatiles lab which adversely affected 
that compound's MDL detennbtioh As a d t ,  we will probably redo the entire 
MDL analyeis at a kiter date, If yw need a better MDL for methylene chloride before 

If you have any other questions, p l e a  feel fm to call me. 

Jon 

rL-LY-- Ulab LLYY, 7 -*--u*bhl.ob.rm. argg-. -m. 2"- ..-+haMnl - -- ..--- w~&hy~&&yhave. 

L 
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n.l G- 

111,s 
18.5 
8.0 
0.a 
8.0 
7.1 
S.2 
8.7 L- 
8.1 .z- 

1e.o 
4,s 
PJ 
2.0 
0.5 
1.1 
1.7 
0.8 
1.4 
1.a 
r.a 
P.5 
2.1 
a.1 
0.7 
1 .e 
5.2 
0.6 
1 .I 
5.1 
0.8 

1.4 

0.4 
10.8 
3.5 
3.7 

1.1 

0.6 

61,s 4924 47.10 47.14 48.77 45.69 45.481 41.4 1.1 1.2 a,aI 



VOST DATA-BLANK CORRECTED 

Chloroform 
1,2-Dichloroethane 
2 -But anon e 
l,l, 1 -Trichloroethane 

Catch, ng 

90.74 205.924 10.758 330.505 
7.106 f 4.913 

Bromoform I I 
4-Methyl-2-Pentanone 

"S.U 1-1 I- 1 I 

33.904 4.64 
145.766 d 82.175 16.31 

3.65 3.944 
2-Hexanone I I 
Tetrachlor*-"--- 
1,1,2,2-Tetrachloroetnane I I I I I I 
Toluene 1 102.81 1 0.632 I 157.326 I 2.232 I 174.73 1 1.628 

I I I I I I .. 

Styrene 9.654 44.234 1.938 2.492 
m-/p-Xylene 45.595 1.397 61.78 2.794 74.202 3.079 
o-Xylene 39.935 57.334 0.761 65.471 0.967 
Heuarhlnmclthana - 
1,2-voromo-~-cn1oropropane I I I 











MIDWEST RESEARCH INSTITUTE 

INTEROFFICE COMMUNICATION 

To: Rick Marinshaw and Roy Neulicht Date: December 20, 1993 

From: Margie St. Germain 

Subject: EIB Brick Kiln, VOST Analysis Report, Project No. 4601-0105-02 

The quantitation data for the submitted samples from the EIB Brick Kiln are attached. 
As indicated in the test plan, dated October 22, 1993, SW-846 Method 5041 was 
followed using the target analyte listing from SW-846 Method 8240. The method 
objectives listed in Sections 7.16 and 7.17 were met, except for those objectives that 
appear as footnotes on the attached data forms. All supporting raw data are 
organized according to analysis dates, are stored in Room 300-W, and are ready for 
ai&ivai. ~ 

The following chronological listing is a summary of key events that affect the data 
reporting and quality. 

1. Roy Neulicht approved three requested method changes on October 29, 1993. 
a. Bromoform does not have to meet the method objective of the minimum 

average relative response factor (RRF) of 0.250. The average RRF for 
bromoform on the Tenaxkharcoal traps was 0.193 for the calibration curve. 
All other standards met the minimum RRF for bromoform. 
Standards from a previous project were available for use so that costs for 
EIB could be reduced. One client-requested compound (1,2-dichIoroethene) 
was not in the standard. We reviewed data for indications of the presence of 
1,2-dichIoroethene and did not find any in the field samples. 
d6-Benzene was substituted for d4-Benzene. 

b. 

c. 

Samples were received on November 15, 1993, in good condition. Eleven trap 
pairs were received, including two field blank pairs, two trip blank pairs, and 
seven sample pairs. 

The 48-hour preliminary report was waived due to instrument difficulties, as 
discussed with Roy Neulicht on November 16, 1993. Roy Neulicht and Rick 
Marinshaw were briefed on the project status on a daily basis. 

Tenax calibration curve was extended with two standards on November 18, 1993, 
and two more standards on November 19, 1993. The purpose was to bracket the 

2. 

3. 

4. 



5. 

6. 

7. 

8. 

9. 

high levels of benzene in the samples. The addition of calibration points to the 
curve for high level samples is allowed by Method 5041. 

The preliminary results for Sample 1069 were facsimiled to Rick Marinshaw for 
review on November 19, 1993. The results for the sample were comparable to 
the previous studies, as discussed with Rick Marinshaw on November 19, 1993. 

As discussed with Rick Marinshaw on November 20, 1993, the benzene results 
on the Tenax traps ranged from 1,048 ng to 25,800 ng (est.). The remaining 
analyte amounts on the Tenax traps were reproducible. Rick indicated that we 
will not be analyzing the remaining samples. 

Sample 1073 contained very high levels of benzene and the instrument detector 
was saturated. The benzene result should be considered a minimum value. 

Since the Tenax samples contained high levels of analytes, several system 
blanks were required to ensure that the analytical system was free of sample 
contamination. 

Sample Z~~ZI~S~S Weie cofiijieied oii iiovernber 23, i993; aii ariaiyses were 
performed within the 14-day holding time. 

Assessment of Data Quality 

The method was followed and the objectives were met except for the following: 

1. Chloromethane, bromomethane, and iodomethane were observed in the system 
blank samples. The source of the contamination was identified as the methanol 
which was used to prepare the internal standard solution and the internal 
standardkurrogate solution. Chloromethane was observed in the samples at 
10 times the amount found in the system blanks. Bromomethane was observed 
in the samples at the same level or below that found in the system blank. 
lodomethane was not required by the client. 

The calibration curve ranged from 20 ng to 3,000 ng for the Tenax trap analysis, 
with an extension for benzene up to 15,000 ng. Four compounds (chloro- 
methane, bromomethane, 1,1,2-trichlorotrifluoroethane, and methylene chloride) 
did not meet the calibration curve objective of 30% RSD. 

The calibration curve ranged from 20 ng to 1,000 ng'for the Tenaxkharcoal trap 
curve. Eight compounds (chloromethane, bromomethane, dichlorodifluoro- 
methane, methylene chloride, carbon disulfide, benzene, lI1,2-trichloroethane, 
and chloroethane) did not meet the 30% RSD objective. 

2. 



All values below 20 ng are considered estimates. 

Two additional standards with benzene and internal standards were analyzed in 
order to quantitate the high level of benzene in one sample. Since the benzene 
peak was saturated in these two standards, the average response factor was not 
calculated for these two points. The calibration standards were used to estimate 
the level of benzene found in the sample using a single point calibration. 

A high bias was observed in the performance audit samples (PAS) for several 
analytes. 

For the Tenax trap analysis, three compounds (carbon tetrachloride, c is-13 
dichloropropene, and trans-1 ,3-dichloropropene) did not meet the 70% to 130% 
objective listed in the project plan. As discussed with D. Hooton, the analysis 
proceeded since it was a screening analysis for emission factors. These three 
analytes were not observed in the samples. 

For the Tenaxlcharcoal trap analysis, five compounds in one PAS and eight 
compounds in a second PAS did not meet the 70% to 130% objective listed in 
1IlG plujeu ~ I ~ I I .  I I I ~  1et.ultz IUI iiie iwu rna weie tiuiisisteiit wiiii ~ = ~ c i i  oiiier. 
The affected compounds were 1,l -dichloroethane, 1 .2-dichloroethane, trans-l,2- 
dichloroethane, carbon tetrachloride, 1,2-dichIoropropane, c is-13 
dichloropropene, dibromochloromethane, and trans-l,3-dichloropropene. The 
results were discussed with D. Hooton on November 24, 1993. These 
compounds were not observed in the samples. 

The attached data are organized into four sections. 

A. Sample Receipt 
6 .  Quality Control Sample Data: Tenax Only 
C. Quality Control Sample Data: TenaxlCharcoal 
D. Sample Data 

(N 

3. 

4. 

-~ ~ ~ At-- _ _ ^ : _ _ A  _I__ TL- ___..I._ t_- . I_-  1 - " -  .... . .... 
~~ 



~~ ~ 

4601-01-05-02 

VOST Sample Receipt 



0 CHAIN OF CUSTODY RECORD 
MSAMPLE TRACEABILITY RECORD 

Container (Cooler) NO. Wfl  

Field Sample Custodian: Storage Requirements: 
&e water. 5 4 0 ~  

J2mu 0 ~ r y i c e  
0 Room Temp., 5 26°C 
c] Other: 

I 
i 

Page / of 1 Transfer No. 

Checked by (Ini1ials)iDate 

Lock or Seal Intact (Yes or No)/Time 
. .- ._ . .. ." 

1068 IO69 
Pr 1 Tnx Pr 1 TIC Pr 2 Tnx J 
4601-01 J ,4601-01 4601-01 

1073 I074 1075 J I  
Pr 4 Tnr J Pr 4 T I C  c/ Fd B Tnx I/ Paln&X 
4601-01 4601-01 4601-01 

R z  

1070 1071. 1072 
Pr 2 TIC ,/ Pr 3 Tnx J ~ ~ ~ { c  / 4601-01 4601-01 

I 

J I 

~ 

J 
~ 

R e m  

I 

2077 L/ 
d '/ Fd B';!; f/ Tr B Tnx 
601-01 4601-01 4601-01 

AamaRS: 
20:a ,, 

rr B TIC 
1601 -01 

~ 

/ I  
R e m  

?r6 bbn A, Jamfan3 J%'f* 
Sample Transfers: &+w 7 f* 

Religquished By: Received By: Date Time No. Reason for Transfer: 

A 

- 

Tr E'!!! J 1077 
Fd B1@ J Tr B rnx 
4601-01 4601-01 4601-01 

iirclti J Pr z i y i : ~  
2070 J 2071 J 2072 I/ 

I*,_. . #  
LYD, . 

Pr ' Ic  4601-01 
'r I Tnx 
1601-01 4601-01 

r 2 TIC Pr 3 Tnx Pr 3 Tic 
601-01 4601-01 4601-01 

J I 

J 1 1 ! I I 

RermJlw 

R e m  

J 
R e m  



Code: CS-2 
Revision: 0 
Date: 1-1 
Page: 5 of 14 

SAMPLE RECEIPT CHECKLIST 

- . .  MRI Project NO. 41*\ - -  oi 03 
Instructions are on the tack of the'cheMist. 
Samples Received bF. &i L\FAUf 
Airbill No. 3 / A  ' 

. .  
Chainsf-Custody . . . . . . .  . . . . . .  . . . .  :.. . .  . > . .  .. . . .  . 

Is the shipping container intact? 
What kind of container is it? Cfy'h( FG? 
Chain-of-custody form present? Record number above. 

Aitbill present? Record number above. 
Were samples under some kind of custody seal? 
What kind of custody seals were used: - a. Bottle sealed? 

- d.OtheR Specify 
If there are custody seal numbers venfy them versus the chain-of-custody form or if 
they are not on the form, record them on the form or versus the sample number. 
Were the custody seals intact? 
All sample containers intact, none broken or leaking? 
Does the chain-of-custody form or sample inventory indicate the type of sample and the 
sample container? If not, indicate on the form or below. 

- If no;are samples.Still cold? ' Contact project leader to see if the sample 

All samples on chain-of-custody form, sample inventory, or packing list accounted for? 
Do the actual sample labels or tags match all the paperwork? If not, describe on the 
form or below any discrepancies by listing the numbers on the containers versus the 
numbers on the chain-of-custody form. 
Sample labels permanently affixed? If not, affix the label permanently. 
Did you sign, date, and complete all areas of every form received with the samples? 
Did you store samples as indicated by the project leader? 
Did you indicate where samples are stored on the chain-of-custody form? 

. -  .. .- . .  
. .  . .  - Chain-of-custody form property filled out? 1.2 . . . . . .  7 :  . . .  

- 
. .  - _ . . .  . c. Cooler sealed? .. . .  4. .. 

b. Bag sealed? .._ - 

..'. 

Ice packs or ice Still frcaen? . s j y :  .. ..?.:-,.. .I.. . . . . . . .  

temperature needs to be measured. . . .  . . .  

COMMENTS AND ANY REMARKS AS SPECIFIED ABOVE 
W FA&k\TY 

- 
Attach any additional pages needed for comments. 

. . . . .  
i 
. .  



h . 41 

Code: CS-2 
Revision: 0 
Date: 120391 'I 

Page: 6 of 14 

1. 

2. 

3. 

4. 

5. 

6. 

INSTRUCTIONS 

Fill in the form completely. For ares where a Yes/No response is not applicable, mark the 
area "NIA". 

Wherever possible indicate all problems on the chain-of-custody form or sample inventory. 
Any negative answer to the questions should be explained. If there is not enough mom on 
the chainsf-custody form, write the explanations on this form and attach any additional 
sheets needed. 1 .  

Check off each sample received on the sample inventory or chain-of-custody form. If there 
is not a client-supplied inventory, generate an inventory by listing: 

. .  
-- . .. . .  

-. . 

. 
-. . .  _ .  

: . 
a. Shipper. 

. .  .. . 

b. Sample type. . .  

c. Sample shipping container. . .  
. .  

d. Sample conkiner. 

e. Each sample name with the information on the sample label. 

Indicate on the chain-of-custody form where samples are stored. 

If there are any problems that affect the integrity of the sample (e.g., unsigned chain-of- 
custody fon ,  chain-of-custody form in error, mislabeled samples, broken samples. 
contaminated samples, leaking samples, etc.), tell the project leader immediately. The 
sample custodian or project leader must 

. .  

a. Inform the client immediately. 

b. Take any action indicated by client 

c. Document the action in a telephone contact report and telefax the report that day 
to the client. 

d. File the phone contact report in the sample receipt file. 

Create a sample receipt file. Place this form, accompanying comments, the pa&ng list, 
chain-of-custody forms, the airbill, and any phone contact reports in the sample receipt file. 
Within one working day, deliver the sample receipt file to the document control officer. 



November 11, 1993 

MIDWEST RESEARCH INSTITUTE 
Suile 350 

401 Harrison Oaks Boulevard 
Caw, Norlh Camliru 27513-2412 

Telephone (919) 6770249 
FAX (919) 677M)65 

To: M. St. Whitacre, A. Mainey 

From: R. Marinshaw 

Subject: Request for Analysis of Samples From Belden Brick 
Emission Test 
MRI Project No. 4601-01 

Under EPA Contract No. 68-D2-0159, Work Assignment 1-01, an 
emission test was conducted at the Belden Brick Company Plant 
No. 6, Sugarcreek, Ohio, during the week of November 8, 1993. 
The attached tables list all of the samples and analyses 
required. Please refer to the site-specific test plan, dated 
October 22, 1993, for a detailed description of the test 
locations, test methods, and QA requirements for the test. 

emission test are as follows: 
Please take note that the complete charge numbers for this 

Field test 4601-01-05-01 
VOST analysis 4601-01-05-02 

Metals analysis 4601-01-05-04 
QA/QC 4601-01-05-05 
Reporting 4601-01-05-06 

Semi-VOST analysis 4601-01-05-03 

1.0 PARTICULATE MATTER 

Three Method 201A runs were conducted on the inlet to the 
baghouse for the grinding/screening room, and two Method 20lA 
runs were conducted on the outlet to the grinding/screening room 
fabric filter. These samples are to be analyzed for PM less than 
or equal to 10 micrometers (pm) and PM greater than 10 pm. In 
addition, Hi-Vol samplers were used to sample ambient PM-10 
inside the grinding/screening room (three runs)  and outside the 
grinding/screening room (three runs on the east side and two runs 
on the west side). The Hi-Vol filters must be analyzed for two 
runs at each of the three locations. 

The kiln was sampled-for PM emissions using three sampling 
trains. Three Method 201/202 runs were conducted. These samples 
must be analyzed for PM less than or equal to 10 p n ,  PM greater 
than 10 pm, condensible inorganic PM, and condensible organic PM. 
Three Method 26A runs were conducted, and the samples from this 
train must be analyzed for filterable PM. Finally, three Method 
0029 runs were conducted. The samples from these runs must' also 
be analyzed for filterable PM. Please note that the filters for 
the Method 201A train are to be weighed, heated to 320°F, and 
reweighed. Table 1 summarizes the PM samples from the 
grinding/screening room and kiln that must be analyzed. 



‘il 3.0 VOST 

Sample 

The kiln was sampled for volatile organic compounds using a 
Method 0030 (VOST) sampling train. Three runs were conducted. 
Trap pairs 2, 4, and 6 must be analyzed according to Method 8240 
for the compounds listed in Figure 5-9 of the test plan. In 
addition, one pair of field blank traps and one pair of trip 
blank traps must be analyzed. There was no VOST condensate. 
Table 3 summarizes the VOST samples for analysis. 

Sample 

Pair 1 Tnx 1067 

5 

Pair 2 T/Ca 
Pair 3 Tnx ~ 

Pair 3 T/C 
Pair 4 ma 
Pair 4 T/Ca 
Pair 5 huc 

1070 

1071 

1072 

1073 

1074 

2067 



aTrap pairs 2 ,  4 and 6 to be analyzed. 
pair of field and trip blanks to be analyzed. 

I XAD Cartridge # 

4.0 Semi-VOST 

The kiln was sampled for semi-volatile organic compounds 
using a Method 0010 (semi-VOST) sampling train. Three runs were 
conducted. Please note that the back half samples were split 
into two fractions. The two sample fractions for Run 1 (1038 and 
1038A) should be analyzed separately; for each of the other two 
runs, the two fractions should be combined for the analysis. The 
samples must be analyzed for the compounds listed in Figure 5-11 
of the test plan. Table 4 summarizes the semi-VOST samples for 
analysis. 

1063 NA NA 

TABLE 4 .  SEMI-VOST SAMPLES FOR ANALYSIS. 

-~ 
~ 

6 
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4601-01 -05-02 

Quality Control Sample Results 
Tenax Only 



w 
BFB TUNE CHECK REPORT 

1986 CLP Criteria 

Datafile : Kl8Ql Analysis Date : 11/18/93 
Analysis Time : 0751 

BFB TUNING 50ng/u1,2615-17-6, 2 ~ 1  DIR INJ 

W E  ION ABUNDANCE CRITERIA ABUNDANCE TUNE 

50 15.0 - 40.0% OF MASS 95 
75 30.0 - 60.0% OF MASS 95 
95 Base Peak, 100% relative abundance 
96 5.0 - 9.0% of mass 95 
173 Less than 2.0% of mass 174 
174 Greater then 50.0% of mass 95 
175 5.0  - 9.0% of mass 174 
176 >95.0 but < 101.0% of mass 174 
177 5.0 - 9.0% of mass 176 

22.54 PASS 
51.14 
100.00 
7.01 
0.00 

PASS 
PASS 
PASS 

( 0.O)l PASS 
70 .08  PASS 
5.45( 7.811 PASS 
67.80( 96.8)l PASS 
4.29( 6.3)2 PASS 





Datafile : K18Q8 

BFB TUNE CHECK REPORT 
1986 CLP Criteria 

Analysis Date : 11/18/93 
Analysis Time : 1920 

BFB TUNING 50ng/u1,2615-17-6, 21.11 DIR INJ 

W E  ION ABUNDANCE CRITERIA ABUNDANCE TUNE 

50 
75 
95 
96 
173 
174 
175 
176 
177 

15.0 - 40.0% OF MASS 95 
30.0 - 60.0% OF MASS 95 
Base Peak, 100% relative abundance 
5.0 - 9.0% of mass 95 
Less than 2.0% of mass 174 
Greater then 50.0% of mass 95 
5.0 - 9.0% of mass 174 
>95.0 but < 101.0% of mass 174 
5.0 - 9.0% of mass 176 

21.00 PASS 
50.00 PASS 
100.00 PASS 
6.63 PASS 
O.OO( 0.O)l PASS 
68.67 PASS 
5.04( 7.3)l PASS 
65.33( 95.1)l PASS 
4.42( 6.8)2 PASS 
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INITIAL CALIBRATION CHECK 

Result Filename: ICAL K18 
Date proccessed: 11/18/93 
Time proccessed: 1439 
Date analyzed : 11/18/93 

TAM ir&f U C 5 - r  

Time injected : 1009 ----------__--_-__------- 
&i IIlaylCi3 *-& 

LAB FILE ID: RF20.0=K18Q2 RF50.0=K18Q3 RF250.0=K18Q5 RF500.0=K18Q6 
RF999.9=Kl8Q7 

COMPOUND FG RF RF RF RF RF RF 
20.0 50.0 250.0 500.0 999.9 MEAN LINEARITY* 

I 

/3 Chloromethane s p c 2 1 . 9 5 8 5 4 . 6 o 5 8 . 4 7 0 1 1 . 6 7 5 5 . 6  % k a '  
4 Dichlorofluoromethane 1.788 1.474 1.215 1.093 0.836 1.281 28.5 % &  5 

(5 Bromomethane 11.63924.446 3.575 4.891 2.568 9.424 96.7 %6@ 

4.315 2.827 2.139 2.446 1.523 2.650 39.5 % d  
6 Acetonitrile 2.845 2.946 3.035 3.030 1.672 2.706 
7 Acrylonitrile 

/8 Vinyl Chloride @ 3.327 3.754 2.929 3.508 3.021 3.308 
/9 Chloroethane 1.218 2.353 1.860 2.067 1.849 1.869 22.3 %6- 

7.135 6.385 1.154 1.522 0.813 3.402 

,12 Methylene Chloride -2.381 1.899 1.896 1.684 2.691 
*13 Acetone 4.863 5.013 3.582 4.525 3.528 4.302 
*14 Carbon Disuif ide 9.344 6.197 6.177 6.795 5.954 6.893 20.4 %i- 
.15 1,l-Dichloroethene C 2.525 3.270 2.639 3.265 2.314 2.803 fT53-%%1J 
16 1,l-Dichloroethane SPC 2.306 2.322 3.251 2.807 2.5911z.65FilJ 14.8 % 
'17 1,2-Dichloroethene (t 2.186 1.456 0.000 0.000 0.000 1.821 28.4 % 
.18 t-1,2-Dichloroethene 2.671 1.456 1.742 2.263 1.828 1.992 24.0 % 

20 1,2-Dichloroethane 3.488 3.527 4.076 4.894 3.227 3.842 
z2-Butanone 0.621 0.501 0.762 0.768 0.553 0.641 18.9 %W 
23 l,l,l-Trichloroethane 0.550 0.412 0.476 0.471 0.287 0.439 22.4 % 
24 Carbon Tetrachloride 0.346 0.327 0.328 0.323 0.288 0.323 6.6 % 

0.380 0.155 0.121 0.092 0.074 0.164 
27 Bromodichloromethane 0.571 0.526 0.525 0.495 0.302 0.484 

29 cis-1,3-Dichloroprope 0.578 0.480 0.429 0.437 0.357 0.456 17.8 % 

31 2-Chloroethyl vinyl e 

33 Dibromomethane 0.221 0.180 0.204 0.119 0.208 0.186 21.8 % &  
34 Dibromoethane 0.485 0.372 0.433 0.369 0.313 0.395 16.7 % Q 
.35 1,1,2-Trichloroethane 0.400 0.310 0.356 0.306 0.211 0.317 22.2 % 
36 1,4-Dichloro-2-butene 0.003 0.003 0.005 0.010 0.005 0.005 53.7 %@ 
-37 Benzene 1.585 1.396 1.288 1.374 1.613 1.451 9.7 % 
38 trans-1,3-Dichloropro 0.483 0.362 0.318 0.326 0.249 0.348 24.8 % 
3 Bromoform SPC 0.321 0.237 0.308 0.288 0.226i-w 15.4 % 
43 4-Methyl-2-Pentanone 0.380 0.515 0.530 0.732 0.404 0.512 27.3 %w 
44 2-Hexanone 0.273 0.370 0.383 0.526 0.312 0.373 25.9 %W 
45 Tetrachloroethene 0.339 0.444 0.338 0.349 0.516 0.397 20.1 % 
46 1,1,2,2-Tetrachloroet SPC 0.401 0.308 0.321 0.508 0.467f77.' 22.0 % 
47 Toluene C 1.581 1.902 1.525 1.725 2.041 1.755 
48 chlorobenzene SPC 0.950 0.981 1.042 1.080 1.088\1.0281/ 
.49 Ethylbenzene C 0.360 0.324 0.300 0.373 0.397 0.351 r m ] d  
50 Styrene 0.403 0.298 0.367 0.508 0.477 0.411 20.5 % 
51 m-/p-Xylene 0.863 0.821 0.927 1.218 1.164 0.998 18.1 % 

10 Iodomethane 90.8 % &-@@ 
3 n O h  3 9  n Q r  '7 K l K  1 R K e  1 ' 7 l R  1 9nE 7 7 7 0  :11 Trichl nrnf lunrnmethen  -.--- -.-- -.--- *.I.._ _ . I , "  

-19 Chloroform C 3.996 4.978 4.367 4.374 3.134 4.170 

.26 Vinyl Acetate 75.7 %d 0 
28 1,2-Dichloropropane C 0.348 0.253 0.334 0.325 0.294 0.311 &+ty 
30 Trichloroethene 0.430 0.375 0.387 0.398 0.445 0.407 7.2 % 

0.054 0.017 0.016 0.035 0.009 0.026 69.6 %@ 
-32 Dibromochloromethane 0.420 0.354 0.392 0.335 0.211 0.343 23.5 % 



. ., 

4 2  o-xylene 
,.~53 Hexachloroethane 
54 1,2-Dbromo-3-chloropr ___----____-_______________ _____- -____________________ 
2 1,2-Dichloroethane-d4 S 

’25 Benzene-d6 S 
41 4-Bromofluorobenzene S 
’42 Toluene-d8 S 

0.373 0.323 0.392 0.529 0.501 0.424 
0.126 0.118 0.126 0.194 0.208 0.154 
0.020 0.029 0.033 0.061 0.024 0.033 

3.081 3.029 3.792 4.006 2.635 3.309 
1.619 1.270 1.515 1.282 1.022 1.342 
0.338 0.238 0.291 0.337 0.337 0.308 
1.477 1.576 1.348 1.508 1.809 1.544 

-__-----_-___-_____-------------------- _____________-____--------------------- 

% = %Relative Standard Deviation, C-TYPE = 0; 
# = Corelation Coefficient, C TYPE = 1; 
* = Mean Square Error, C-TYPE-= 2. 
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Dichlorofluoromethane 
Bromomethane 
Acetonitrile 
Acrylonitrile 
Vinyl Chloride 
Chloroethane 
Iodomethane 
Trichlorofluoromethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
l,l-I!ichl=r=ethcne 
1,2-Dichloroethene (total) 
t-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
2-Chloroethyl vinyl ether 
Dibromochloromethane 
Dibromomethane 
Dibromoethane 
1,1,2-Trichloroethane 
1,4-Dichloro-2-butene 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
styrene 
m-/p-xylene 
o-Xylene 
Hexachloroethane 
1,2-Dbromo-3-chloropropane 

4.05 85 
5.37 94 
8.07 41 
9.15 53 
4.50 62 
6.00 64 
7.75 142 
6.53 101 
8.60 84 
8.07 43 
7.83 76 
7.35 96 
2.25 5:  
9.05 96 
9.05 96 
11.77 83 
12.80 62 
11.30 43 
12.03 97 
12.35 117 
10.18 43 
14.99 83 
14.44 63 
15.85 75 
14.02 130 
15.64 63 
18.15 129 
14.65 93 
18.39 107 
17.34 97 
22.44 124 
12.72 78 
16.97 75 
21.24 173 
16.18 43 
17.89 43 
17.65 164 
22.30 83 
16.54 91 
19.47 112 
19.70 106 
20.85 104 
19.97 106 
20.84 106 
23.85 117 
27.49 157 

Quantitation Results Date : 12/01/93 
Time : 1539 .................... --_------_-__------- k> 

Raw Filename : K18C4 
Sample Description: CHECK STD 21.11 INJECTION ON VOST 

Analysis Time: 1437 Lab Name: MRI 
Analysis Date: 11/18/93 User: RER 

Compound RT QM AREA Conc REV - 
Chloromethane 4.32 50 1854283(115.10D ng 

0 
8 8 7 8 6 : a  :2 8lb\ 

168755 91 
0 ;-I 0 

0 0.000 ng 0 

0 0.000 ng 0 

0 0.000 nq 0 
4225560-@ ng 68@ 

672128 321.540 
0 0.000 
0 0.000 

1029557 472.878 

698791 493.923 
774094 500.184 
1647997 508.713 
1395290 467.436 
428032 95.761 
1550763 506.501 
1238399 550.709 

0 0.000 
1510885 447.871 
955772 441.057 
1733705 545.269 

. I ~ < C - P O ?  c q c  C C : E  
I " " d , " L  d L " . " d 4  

23981 8 451 

1074224 449.859 
7179 e 
15229 11.727 

97 ULJ 
9.8 @ 

0 
99 1 1 1 . '  
97 1 1  D f  

96 
74 
98 I Id" 
0 

99 @ 

15407 5.602 ng 87 

23566 6 2  ng 86:@ 973291 440 25 ng / /Of  

33261 3.287 ng 54 
1420303 586.035 ng 99 @ 

97 1 0 7  

I D O H  

99 
12197 5.076 ngc/ 96 

50317 4.740 ngd 94 
41239 6.631 ng,/ 89 
62460 

264140 

970178 399.914 ng 

0 0.000 ng 0 
368162- ng 99 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1,2-Dichloroethane-d4 12.80 65 44976 17.498 ng 4 0 6  



Benzene-d6 1 2 . 6 5  84 7196  0 . 7 6 9  n g  

T o l u e n e - d 8  1 6 . 4 0  9 8  28844 3 . 0 8 9  ng 
~74-BrOmof luorobenzene  2 1 . 9 9  9 5  6 3 0 8 1  3 3 . 8 5 3  ng l ~ ~ ) , h ~  

7 8  



Raw Filename : K18C7 
Sample Description: VOST METHOD BLANK,Tfd% 

Analysis Time: 1725 
Analysis Date: 11/18/93 

Lab Name: MRI 
User: RER 

Bromomethane 
Acetonitrile 
Acrylonitrile 
Vinyl Chloride 
Chloroethane 
Iodomethane 
Trichlorofluoromethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 

1,2-Dichloroethene (total) 
t-1,2-Dichloroethene 
Chlorof o m  
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
2-Chloroethyl vinyl ether 
Dibromochloromethane 
Dibromomethane 
Dibromoethane 
lr1,2-Trichloroethane 
1,4-Dichloro-2-butene 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
styrene 
m-/p-Xylene 
o-Xylene 
Hexachloroethane 
1.2-Dbromo-3-chloropropane 

-?;l-Dichloroethane 

3.40 85 
5.07 94 
8.52 41 
9.43 53 
4.32 62 
5.67 64 
7.82 142 
6.27 101 
8.38 84 
7.62 43 
7.88 76 
7.42 96 

1c!.c!3 6-1 
9.18 96 
9.18 96 
11.78' 83 
12.52 62 
11.10 43 
12.12 97 
12.45 117 
10.18 43 
15.04 83 
14.50 63 
15.94 75 
14.08 130 
15.64 63 
18.24 129 
14.73 93 
18.47 107 
17.42 97 
22.54 124 
12.58 78 
17.05 75 
21.32 173 
16.24 43 
17.84 43 
17.74 164 
22.40 83 
16.89 91 
19.55 112 
19.67 106 
20.89 104 
19.97 106 
20.82 106 
23.85 117 
27.50 157 

Compound RT QM AREA Conc REV 
- 

Chloromethane 4.10 50 22 
Dichlorofluoromethane 

0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
c! 
0 
0 
0 

12459 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

30890 
0 
0 
0 

10692 
0 
0 

1144 
0 

899 
3141 
2056 
2337 

0 
1330 

0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 

0.000 ng 
0.000 ng 
0.000 ng 
5.885 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
4.575 ngJ 
0.000 ng 
0.000 ng 
0.000 ng 
5.798 ngf 
0.000 ng 
0.000 ng 
0.823 ng 
0.000 ng 
0.518 ng 
1.546 ng 
0.416 ng4 
1.115 ng/ 
0.000 ng 
8.042 ngJ 

0."!2 "g 

0 
53 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
70 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

66 
0 
0 
0 
85 
0 
0 
52 
0 
65 
67 
84 
80 
0 
62 



B e n z e n e 4 6  1 2 . 5 0  8 4  1322398  2 1 1 . 8 9 5  ng 100' 
d-Bromof l u o r o b e n z e n e  2 1 . 9 9  95  557877  3 6 6 . 1 3 3  ng l o o J  
Toluene-d8  1 6 . 3 2  98  1503846  1 9 6 . 9 6 2  ng 9 2 ~  



Datafile : K19Q1 

BFB TUNE CHECK REPORT 
1986 CLP Criteria 

Analysis Date : 11/19/93 
Analysis Time : 0759 

BFB TUNING 50ng/u1,2615-17-6, 2ul DIR INJ 

W E  ION ABUNDANCE CRITERIA ABUNDANCE TUNE 

50 15.0 - 40.0% OF MASS 95 22.82 PASS 
75 30.0 - 60.0% OF MASS 95 51.68 PASS 
95 Base Peak, 100% relative abundance 100.00 PASS 
96 5.0 - 9.0% of mass 95 

173 Less than 2.0% of mass 174 
174 Greater then 50.0% of mass 95 
175 5.0 - 9.0% of mass 174 
176 >95.0 but < 101.0% of mass 174 
177 5.0 - 9.0% of mass 176 

6.75 PASS 
0.16( 0.3)l PASS 

61.07 PASS 
4.70( 7 . 7 ) 1  PASS 

59.73( 97.8)l PASS 
4.15( 7.0)2 PASS 





I 
,.> 

Date : 12/01/93 
Time : 1543 

Analysis Time: 1437 
Analysis Date: 11/19/93 

Lab Name: MRI 
User: RER 

Compound RT QM AREA Conc REV 

Chloromethane 5.13 50 28 
Dichlorofluoromethane 4.53 85 0 
Bromomethane 
Acetonitrile 

6.32 94 552261 (67.32b ng 699 
10.98 41 0 0.000 ng 0 

Acrylonitrile 10.13 53 10381 4.500 ng 80 
Vinyl Chloride 6.82 62 0 0.000 ng 0 
Chloroethane 7.22 64 0 0.000 ng 0 
Iodomethane 8.62 142 248562 ng 4 6 
Trichlorofluoromethane 7.10 101 0 00 0 ng 
Methylene Chloride 9.48 84 31277 13.353 ng 85J 
Acetone 8.48 43 0 0.000 ng 0 
Carbon Disulfide 8.63 76 0 0.000 ng 0 
1,l-Dichloroethene 7.00 96 0 0.000 ng 0 

1,2-Dichloroethene (total) 10.02 96 0 0.000 ng 0 
t-1,2-Dichloroethene 10.02 96 0 0.000 ng 0 
Chloroform 12.72 83 0 0.000 ng 0 
1,2-Dichloroethane 13.67 62 0 0.000 ng 0 

l,l,l-Trichloroethane 13.02 97 0 0.000 ng 0 
Carbon Tetrachloride 13.33 117 0 0.000 ng 0 
Vinyl Acetate 11.08 43 0 0.000 ng 0 
Bromodichloromethane 15.94 83 0 0.000 ng 0 
1,2-Dichloropropane 15.40 63 0 0.000 ng 0 
cis-1,3-Dichloropropene 16.80 75 0 0.000 ng 0 
Trichloroethene 14.97 130 0 0.000 ng 0 
2-Chloroethyl vinyl ether 15.35 63 0 0.000 ng 0 
Dibromochloromethane 19.12 129 0 0.000 ng 0 
Dibromomethane 15.64 93 0 0.000 ng 0 
Dibromoethane 19.35 107 0 0.000 ng 0 
1,1,2-Trichloroethane 18.29 97 0 0.000 ng 0 
1,4-Dichloro-2-butene 23.37 124 0 0.000 ng 0 
Benzene 14.00 78 0 0.000 ng 0 
trans-1,3-Dichloropropene 17.90 75 0 0.000 ng 0 
Bromoform ' 22.20 173 0 0.000 ng 0 

2-Hexanone 18.84 43 32783 11.093 ng 9 5 d  
Tetrachloroethene 18.62 164 0 0.000 ng 0 
1,1,2,2-Tetrachloroethane 23.24 83 0 0.000 ng 0 
Toluene 17.79 91 0 0.000 ng 0 
Chlorobenzene 20.42 112 0 0.000 ng 0 

C n nnn 
. / .VU"  ng n -1 ~- , 1 - -ni -- ,-hl -..- rrrnathina -- I -.* -..- 10.32 63 v 

2-Butanone 12.23 43 20205 4.022 ng 8 Ob' 

1 7 -  " 7  , - 0  
I, . A d  T d  A d." 93-w-%%uo 

Ethylbenzene 20.69 106 3200 1.151 ng 8 6./ 
Styrene 21.82 104 5755 1.768 ng 78.' 
m-/p-Xylene 20.92 106 7196 0.909 ng 86J 
o-Xylene 21.82 106 4095 1.219 ng 85H 
Hexachloroethane 24.72 117 0 0.000 ng 
1,2-Dbromo-3-chloropropane 28.74 157 2612 9.855 ng 6iJ 

1,2-Dichloroethane-d4 13.63 65 788264 273.689 ng 80/ 
........................................................................ ........................................................................ 



-> 

Benzene-d6 13.67 84 2380656 226.493 ng 1 0 0 d  
,4-Bromofluorobenzene 22.95 95 864531 354.016 ng I O O J  
Toluene-d8 17.37 98 2322695 189.807 ng 93 / 



DAILY CALIBRATION CHECK 

Date proccessed: 11/19/93 
Time proccessed: 1323 

CCAL Filename : K19Q3 Date analyzed : 11/19/93 
Time injected : 1231 

ICAL Filename : ICAL-Kl8 Date analyzed : 11/18/93 - 
Time injected : 1009 

COMPOUND 

3 Chloromethane 
4 Dichlorofluoromethane 
5 Bromomethane 
6 Acetonitrile 
7 Acrylonitrile 
8 Vinyl Chloride 
9 Chloroethane 
10 Iodomethane 
11 Trichlorofluoromethane 
12 Methylene Chloride 
13 Acetone 
14 Carbon Disulfide 
15 1,l-Dichloroethene 
16 1,l-Dichloroethane 
17 1,2-Dichloroethene (total) 
18 t-1,2-Dichloroethene 
19 Chloroform 
20 1,2-Dichloroethane 
22 2-Butanone 
23 l,l,l-Trichloroethane 
24 Carbon Tetrachloride 
26 Vinyl Acetate 
27 Bromodichloromethane 
28 1,2-Dichloropropane 
29 cis-1,3-Dichloropropene 
30 Trichloroethene 
31 2-Chloroethyl vinyl ether 
32 Dibromochloromethane 
33 Dibromomethane 
34 Dibromoethane 
35 1,1,2-Trichloroethane 
36 1,4-Dichloro-2-butene 
37 Benzene 
38 trans-1,3-Dichloropropene 
39 Bromoform 
43 4-Methyl-2-Pentanone 
44 2-Hexanone 
45 Tetrachloroethene 
46 1,1,2,2-Tetrachloroethane 
47 Toluene 
48 Chlorobenzene 
49 Ethylbenzene 

FLAG RF RF %D 
MEAN 250 

SPC 

C 

C 
SPC 

C 

C 

SPC 

SPC 
C 

SPC 
C 

20.736 113.82 
1.281 0.92 2 8.0 
9.424 5.319 w k  
2.705 3.912 
2.650 2.935 -10.7 
3.308 2.509 24.2d 

2.691 1.897 29.5- 
4.302 3.151 26.7- 
6.893 4.933 28.4- 

2.598 

1.679 
1-4 

2.803 
2.655 
1.821 
1.992 1.743 
4.170 4.468 
3.842 4.191 
0.641 0.771 
0.439 0.432 
0.322 0.277 
0.164 0.169 
0.484 0.464 
0.311 0.295 
0.456 0.400 
0.407 0.384 
0.026 0.021 
0.343 0.363 
0.186 0.180 
0.394 0.379 

7.3y 
-8.9. 
7.8 
12.5 
-7.1J 
-9.1 
-20.2 
1.5 
14.0 
-3.1 
4.1 
5.1 
12.3 
5.5 
20.1 
-6.0 
3.6 
3.9 ~~ 

\w 0 0.317 0.320 -1.0 
0.005 0.010 ~-.137T* 
1.451 1.222 15.8 
0.348 0.314 9.7 
0.276 m v  -3.1 
0.512 0.546 -6.6 
0.373 0.404 -8.3 
0.397 0.337 15.2 
0.401 mJ -23.0 
1.755 1.360 22.5Y' 
1.028 W I V  8.5, 
0.351 0 s  -9.0 



50 Styrene 
51 m-/p-Xylene 
52 o-Xylene 
53 Hexachloroethane 
54 1,2-Dbromo-3-chloropropane -_-__________________________________ _____________________________________ 
2 1,2-Dichloroethane-d4 S 

25 Benzene-d6 S 
41 4-Bromofluorobenzene S 
42 Toluene-d8 S 

0.411 0.515 -25.4g”’ 
0.998 1.023 -2.5 
0.424 0.476 -12.4 
0.154 0.150 3.0 
0.033 0.050 m a  
1.342 1.527 -13.9 &J 
0.308 0.340 -10.2 
1.543 1.169 24.3 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _  
3.309 3.751 -13.4 



s 
Date : 12/01/93 
Time : 1543 

Raw Filename : K19C9 
Sample Description: VOST METHOD BLANK,TA.'~ 

Analysis Time: 1721 
Analysis Date: 11/19/93 

Lab Name: MRI 
User: RER 

Compound RT QM AREA Conc REV - 
Chloromethane 4.83 50 1673052 @0,299) ng 27 
Dichlorofluoromethane 4.53 85 0 0 000 ng 

6.10 94 463446 o> ng 
10.60 41 0 0.000 na 
10.18 53 
5.37 62 

o 0.000 ng 
0 0.000 no 

Bromomethane 
Acetonitrile 
Acrylonitrile 
Vinyl Chloride 
Chloroethane 
Iodomethane 
Trichlorofluoromethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 

1,2-Dichloroethene (total) 
t-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trkchloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
2-Chloroethyl vinyl ether 
Dibromochloromethane 
Dibromomethane 
Dibromoethane 
1,1,2-Trichloroethane 
1,4-Dichloro-2-butene 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene ' 
Chlorobenzene 
Ethylbenzene 
Styrene 
m-&-xylene 
o-Xylene 
Hexachloroethane 
1,2-Dbromo-3-chloropropane 

7 7 n : - L ,  ---- L L - - ^  * / ~ - Y I L . ' , I w L w c C ' , a , L c  

6.97 64 o 0.000 ng 
8.62 142 13&819 e%>;; 
7.10 101 0 
9.47 84 17439 7.254 ng 
8.32 
10.30 
6.87 

10.02 
10.02 
12.72 
13.67 
12.22 
13.02 
13.33 
12.22 
15.94 
15.40 
16.80 
14.97 
15.57 
19.12 
15.64 
19.35 
18.29 
23.37 

..A n.. 
LU. Y L  

43 
76 
96 
6 3  
96 
96 
83 
62 
43 
97 
117 
43 
83 
63 
75 
130 
63 
129 
93 
107 
97 
124 

13.73 78 
17.90 75 
22.20 173 
17.75 43 
18.84 43 
18.62 164 
23.24 83 
17.52 91 
20.45 112 
20.67 106 
21.84 104 
20.94 106 
21.80 106 
24.72 117 
28.74 157 

0 
0 
0 
0 
0 
0 
0 
0 

29460 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

373633 
0 
0 
0 

23295 
0 
0 

20869 
75569 
4955 
12984 
11758 
3892 

0 
5139 

0.000. ng 
0.000 ng 
0.000 ng 
o.oir0 11y 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
6.388 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 na 
0.000 

0.000 
0.000 
0.000 
7.786 
0.000 
0.000 
1.482 
9.159 
1.761 
3.940 
1.467 
1.144 
0.000 
19.151 

0 
89 t' 

0 
0 
0 
0 
60J 
0 
83 
0 
0 
0 
ii 
0 
0 
0 
0 
89v 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
95J 
0 
0 
0 
84/ 
0 
0 
82'/ 
93d 
896 
73J 
86f 
83J 
0 
66J 



Benzene-d6 1 3 . 6 7  84 2214826  2 2 9 . 5 0 8  ng 1 0 0 /  
q4-Bromofluorobenzene 2 2 . 9 7  95  1045472  4 2 2 . 8 7 2  ng 100’ 
Toluene-d8 1 7 . 3 7  98  2230384  1 8 0 . 0 3 4  ng 95  j 



4601-01 -05-02 

Quality Control Sample Results 
TenaxlCharcoal 
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BFB TUNE CHECK REPORT 
1986 CLP Criteria 

Datafile : K22Q2 Analysis Date : 11/22/93 

BFB TUNING 50ng/u1,2615-17-6, 2ul DIR INJ 

S 

Analysis Time : 0830 

W E  ION ABUNDANCE CRITERIA ABUNDANCE TUNE 

50 
75 
95 
96 
173 
174 
175 
176 
177 

15.0 - 40.0% OF MASS 95 
30.0 - 60.0% OF MASS 95 
Base Peak, 100% relative abundance 
5.0 - 9.0% of mass 95 
Less than 2.0% of mass 174 
Greater then 50.0% of mass 95 
5.0 - 9.0% of mass 174 
>95.0 but < 101.0% of mass 174 
5.0 - 9.0% of mass 176 

21.53 PASS 
50.50 PASS 

100.00 PASS 
6.25 PASS 
O.OO( 0.O)l PASS 

62.38 PASS 
4.67( 7.5)1 PASS 

59.90( 96.0)l PASS 
3.96( 6.6)2 PASS 





../ 

BFB TUNE CHECK REPORT 
1986 CLP Criteria 

Datafile : K23Q1 Analysis Date : 11/23/93 

BFB TUNING 50ng/u1,2615-17-6, 2ul DIR INJ 

4 

Analysis Time : 0907 

W E  ION ABUNDANCE CRITERIA ABUNDANCE TUNE 

50 15.0 - 40.0% OF MASS 95 
75 30.0 - 60.0% OF MASS 95 
95 Base Peak, 100% relative abundance 
96 5.0 - 9.0% of mass 95 
173 Less than 2.0% of mass 174 
174 Greater then 50.0% of mass 95 
175 5.0 - 9.0% of mass 174 
176 >95.0 but < 101.0% of mass 174 
177 5.0 - 9.0% of mass 176 

22.75 
53.37 
100.00 
7.51 

63.48 
5.06( 
61.24( 
4.32( 

O.OO( 

PASS 
PASS 
PASS 
PASS 

, 0.O)l PASS 
PASS 

8.O)l PASS 
96.5)l PASS 
7.1)2 PASS 



... 

z 
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INITIAL CALIBRATION CHECK 

i Result Filename: ICAL K22 
Date proccessed: 11/27/93 
Time proccessed: 1339 
Date analyzed : 11/23/93 
Time injected : 1056 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

LAB FILE ID: RF20.0=K23Q2 RF50.0=K23Q3 RF240.0=K22Q5 RF500.0=K22Q6 
RF999.9=K22Q7 

COMPOUND FG RF RF RF RF RF RF 
20.0 50.0 240.0 500.0 999.9 MEAN LINEARITY* - w 

J3 Chloromethane S P m 3 . 5 9 9 8 . 6 4 0  5.244 5 . 6 7 m T  114.6 % b  
0..499 0.492 0.492 1.358 129.2 % 
2.925 1.755 1.881 8.901 107.6 %6- J5 Bromomethane 

. 6 Acetonitrile 3.363 3.664 1.946 1.544 1.109 2.325 48.6 % 

4 Dichlorofluoromethane 

2.617 1.554 1.344 1.352 2.166 

7 Acrylonitrile 3.374 3.151 2.211 1.957 1.539 2.446 

0.813 0.593 0.507 2.974 
2 N  1.396 0.964 1.035 0.677 1.223 

9 Chloroethane 
r‘ 8 Vinyl Chloride C a  4.028 2.865 2.406 2.165 2.321 2.757 

114.7 %a@ 
42.9 %e d 1 1  Trichlorofluoromethan 

i 12 Wetiiyieiir: Chloride e . 2 8 4  2.i58 i.49s 1 . 5 3 4  1.501 1.995 w % c D  
#13 Acetone k m  0.682 1.586 4.311 2.778 57.2 %VJ 
d14 Carbon Disulfide 7.341 6.091 3.421 3.898 3.830 4.916 kK-8 $6- 

- 10 Iodomethane 

~~~~~ ~~~~ ~~~~~~ 

>15 1,l-Dichloroethene C 2.112 2.286 2.074 1.722 1.659 1.971 
d16 1,l-Dichloroethane SPC 2.679 2.603 2.364 2.399 2.196- 7.9 % 
v17 1,2-Dichloroethene (t 2.149 2.517 1.540 1.438 1.705 1.870 24.2 % 
418 t-1,2-Dichloroethene 2.149 2.535 1.540 1.438 1.705 1.873 24.5 % 
4 9  Chloroform C 4.260 4.217 3.141 3.110 2.782 3.502 P I \ *  
‘20 1,2-Dichloroethane 3.604 4.538 3.698 3.082 2.472 3.479 22.1 % 
/22 2-Butanone 0.728 0.851 0.495 0.364 0.324 0.553 
Q3 l,l,l-Trichloroethane 0.361 0.425 0.363 0.383 0.379 0.382 
1124 Carbon Tetrachloride 0.216 0.247 0.250 0.242 0.226 0.236 
“26 Vinyl Acetate 0.093 0.122 0.169 0.052 0.021 0.091 
~ 2 7  Bromodichloromethane 0.495 0.497 0.417 0.339 0.231 0.396 
128 1,2-Dichloropropane C 0.254 0.280 0.273 0.241 0.217 0.253 
‘29 cis-1,3-Dichloroprope 0.409 0.473 0.387 0.342 0.279 0.378 
/30 Trichloroethene 0.435 0.432 0.361 0.374 0.409 0.402 
31 2-Chloroethyl vinyl e 0.030 0.017 0.010 0.016 0.046 0.024 

(32 Dibromochloromethane 0.314 0.331 0.307 0.234 0.140 0.265 
33 Dibromomethane 0.201 0.177 0.158 0.117 0.116 0.154 
34 Dibromoethane 0.364 0.389 0.362 0.298 0.196 0.322 
d 5  1,1,2-Trichloroethane 0.331 0.317 0.282 0.214 0.140 0.257 

0.01 0.011 0.012 0.011 0.011 0.012 
Ed7 4 1.749 1.216 1.244 1.452 1.622 

36 1,4-Dichloro-2-butene 
d37 Benzene 

0.273 0.333 0.300 0.249 0.183 0 67 
SPC 0.185 0.207 0.234 0.196 0.143 0.193 

438 trans-1,3-Dichloropro 
/39 Bromoform 
(43 4-Methyl-2-Pentanone 0.587 0.870 0.487 0.534 0.510 
~ 4 4  2-Hexanone 0.420 0.554 0.341 0.395 0.403 0.422 
i45 Tetrachloroethene 0.367 0.582 0.359 0.428 0.495 0.446 
~ 4 6  1,1,2,2-Tetrachioroet SPC 0.456 0.479 0.412 0.420 0.419pJZTZ4 
~ 4 7  Toluene C 1.808 2.131 1.417 1.632 1.959 1.789 
148 chlorobenzene 
~ 4 9  Ethylbenzene C 0.415 0.443 0.375 0.408 0.440 0.416 
J50 styrene 0.470 0.497 0.418 0.445 0.481 0.462 
’51 m-/p-Xylene 1.107 1.170 1.011 1.071 1.102 1.092 

e 
SPC 0.927 1.012 0.916 0.924 0.941(DD( 

41.5, %d 
6.8 % ~~~ 

6.1 % 
63.4 %vJ 

8.4 % 
61.7 %Wf@ m% 
24.2 
30.9 % 
5.3 %O 
3 u  % 
21.2 % 
17.4 % 
26.2 % W  
18.7 %LJ 
21.0 % 
6.7 % 

4.1 % 

6.7 % 

/TKT-%y 
16-64 
5.3 % 



..I 

(52 o-Xylene 0.482 0.519 0.443 0.469 0.504 0.483 
53 Hexachloroethane 0.119 0.145 0.154 0.160 0.168 0.149 

e 54 1,2-Dbromo-3-chloropr 0.066 0.084 0.071 0.078 0.090 0.078 

r/ 2 1,2-Dichloroethane-d4 S 3.459 4.117 3.150 2.598 2.102 3.085 
J25 Benzene-d6 S 1.576 1.071 1.218 1.125 1.720 1.342 
/4l 4-Bromofluorobenzene S 0.403 0.335 0.296 0.285 0.294 0.323 
d42 Toluene-d8 S 1.530 1.705 1.293 1.508 1.814 1.570 

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

% = %Relative Standard Deviation, C-TYPE = 0; 
# = Corelation Coefficient, C-TYPE = 1; 
* =  Mean Square Error, C-TYPE = 2. 



.,.b ., 
DAILY CALIBRATION CHECK 

&' 

-r/L 
Date proccessed: 11/23/93 
Time proccessed: 1450 

COMPOUND FLAG RF RF %D 
MEAN 240 

3 Chloromethane -p 
4 Dichlorofluoromethane 1.358 0.728 46.4 
5 Bromomethane 
6 Acetonitrile 
7 Acrylonitrile 
8 Vinyl Chloride 
9 Chloroethane 

i i r  ioaometnane 
11 Trichlorofluoromethane 
12 Methylene Chloride 
13 Acetone 
14 Carbon Disulfide 
15 1,l-Dichloroethene 
16 1,l-Dichloroethane 
17 1,2-Dichloroethene (total) 
18 t-1,2-Dichloroethene 
19 Chloroform 
20 1,2-Dichloroethane 
22 2-Butanone 
23 l,l,l-Trichloroethane 
24 Carbon Tetrachloride 
26 Vinyl Acetate 
27 Bromodichloromethane 
28 1,2-Dichloropropane 
29 cis-1,3-Dichloropropene 
30 Trichloroethene 
31 2-Chloroethyl vinyl ether 
32 Dibromochloromethane 
33 Dibromomethane 
34 Dibromoethane 
35 1,1,2-Trichloroethane 
36 1,4-Dichloro-2-butene 
37 Benzene ' 

38 trans-1,3-Dichloropropene 
39 Bromoform 
43 4-Methyl-2-Pentanone 
44 2-Hexanone 
45 Tetrachloroethene 
46 1,1,2,2-Tetrachloroethane 
47 Toluene 
48 Chlorobenzene 
49 Ethylbenzene 

C 

C 
SPC 

C 

C 

SPC 

SPC 
C 

SPC 
C 

8.901 
2.325 
2.446 
2.757 
2.166 
2 . Y 7 4  
1.223 
1.995 
2.778 
4.916 
1.970 
2.448 
1.870 
1.873 
3.502 
3.479 
0.553 
0.382 
0.236 
0.091 
0.396 
0.253 
0.378 
0.402 
0.024 
0.265 
0.154 
0.322 
0.257 
0.012 
1.622 
0.267 
0.193 
0.598 
0.422 
0.446 
0.437 
1.789 
0.944 
0.416 

2.987 
4.325 
2.305 
2.802 
1.803 
0.5165 
1.678 
1.623 
2.799 
5.192 
1.945 

1.781 
1.946 
3.991 
4.256 
0.877 
0.404 
0.271 -14.9 
0.075 17.7 
0.'491 
0.322 
0.406 

IEEv 

66.4 

5.8 

16.8 
67.6- 
-37.3- 
18.6 
-0.7 
-5.6 

-86.0 

-1.6 J' 

1.3d 
-18.1 
4.7 
-3.9 
-14.0d 
-22.3 
-58.6 -. 
-5.8 

-24.1 

-7.5 
m R y l .  

0.415 -3.3 
0.030 -24.9 
0.380 -43.1 - 
0.186 -21.3 
0.417 -29.7 
0.341 -32.9- 
0.011 3.0 
1.381 14.8 
0.282 -5.5 

0.674 -12.8 
i m p  -43.8. 

~~ 

0.441 -4.5 
0.397 11.1 

j0.454]/ -3.9 



.,.) 
-, 

50 Styrene 0.462 0.449 2.8 
51 m-/p-Xylene 1.092 1.066 2.4 

N 52 o-Xylene 0.483 0.484 -0.1 
53 Hexachloroethane 0.149 0.157 -5.2 
54 1,2-Dbromo-3-chloropropane 0.078 0.075 2.9 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 1,2-Dichloroethane-d4 S 3.085 3.764 -22.0 

25 Benzene-d6 S 1.342 1.588 -18.3 
41 4-Bromofluorobenzene S 0.323 0.337 -4.5 
42 Toluene-d8 S 1.570 1.354 13.7 



d.8 -., 
Quantitation Results _______________-_- -_  -_ -_________________  

6' 

Raw Filename : K23C5 
Sample Description: VOST BLANK IS SUR MIX lul 261 

Date : 12/01/93 
Time : 1552 

.5-28-4,T/ C 

Analysis Time: 1515 Lab Name: MRI 
Analysis Date: 11/23/93 User: RER 

Compound RT QM AREA Conc REV yz 
Chloromethane 5.73 50 2269221 65.502 nu 22 (I> 
Dichlorofluoromethane 
Bromomethane 
Acetonitrile 
Acrylonitrile 
Vinyl Chloride 
Chloroethane 
Iodomethane 
Trichlorofluoromethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 

t-1,2-Dichloroethene 
Chlorof o m  
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
2-Chloroethyl vinyl ether 
Dibromochloromethane 
Dibromomethane 
Dibromoethane 
1,1r2-Trichloroethane 
1,4-Dichloro-2-butene 
Benzene 
trans-1,3-Dichloropropene 
Bromof o m  
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
chlorobenzene 
Ethylbenzene 
styrene 
m-/p-Xylene 
o-Xylene 
Hexachloroethane 
1,2-Dbromo-3-chloropropane 

i,2-Dichiuroethene jtotaij 

5.40 85 
7.13 94 
10.98 41 
11.15 53 
6.25 62 
7.88 64 
9.73 142 
8.30 101 
10.55 84 
10.47 43 
9.77 76 
8.57 96 
12.02 63 
11.i2 96 
11.12 96 
13.93 83 
14.87 62 
13.22 43 
14.14 97 
14.47 117 
12.13 43 
17.05 83 
16.50 63 
17.93 75 
16.10 130 
17.45 63 
20.27 129 
16.77 93 
20.54 107 
18.97 97 
24.50 124 
14.83 78 
19.00 75 
23.35 173 
18.18 43 
19.89 43 
19.74 164 
24.37 83 
18.82 91 
21.59 112 
21.77 106 
22.94 104 
22.02 106 
22.90 106 
25.90 117 
30.34 157 

0 
782628 

0 
37497 

0 
0 

145202 
0 

55159 
0 
0 
0 
0 
u 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

198065 
0 

6519 

0.000 ng 
80.640 ng 
0.000 ng 
14.058 ng 
0.000 ng 
0.000 ng 
44.776 ng 
0.000 ng 
25.365 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
u.uuu ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0,000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
12.514 ng 
0.000 ng 
3.461 nu 

74330 11.436 ng 
140233 ng 

0 0.000 ng 
35948 7.561 ng 

0 0.000 ng 
0 0.000 ng 

2371 0.524 ng 
26077 5.185 ng 
11589 0.976 ng 
7786 1.481 ng 

0 0.000 ng 
12226 14.460 ng 

0 
64 
0 
86 (1) 
0 

300 (I> 

0 
13 
0 
0 
0 
0 
u 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
85 4 
0 
74. 

94 
0 
96f 
0 
0 
79 v, 
go./ 
89 
84 J 

0 
88 

93f 



.‘.J 

., 

Benzene-d6 14.75 84 3382591 258.254 ng 100 ‘ 
4-Bromofluorobenzene 24.09 95 1122291 319.788 ng 100 J 

8 Toluene-d8 18.47 98 3163660 185.249 ng 93 J 



. I * )  

., 

Quantitation Results Date : 12/01/93 
Time : 1552 __________---------- _________-------____ 

N 

Raw Filename : K23C4 
Sample Description: PREFORMANCE ADUIT SAMPLE 2ul + lulIS, T/c 

Analysis Time: 1421 Lab Name: MRI 'fld-nLA( & w m - d = q T $  

Compound RT QM AREA Conc REV WaA=q-  

. .  

Analysis Date: 11/23/93 User: RER u"r ,,-a343 
cp*e 

Chloromethane ' 5.73 50 2751051 62.339 nq 29 
Dichlorofluoromethane 
Bromomethane 
Acetonitrile 
Acrylonitrile 
Vinyl Chloride 
Chloroethane 
Iodomethane 
Trichlorofluoromethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
ir2-Dicnioroethene (totai) 
t-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
2-Chloroethyl vinyl ether 
Dibromochloromethane 
Dibromomethane 
Dibromoethane 
1,1,2-Trichloroethane 
1,4-Dichloro-2-butene 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
m-/p-Xylene 
o-Xylene 
Hexachloroethane 
1,2-Dbromo-3-chloropropane 

5.40 85 
7.15 94 
10.62 41 
11.15 53 
6.25 62 
7.80 64 
9.72 142 
8.13 101 
10.62 84 
9.40 43 
9.77 76 
8.75 96 
12.05 63 
11.13 Yb  
11.15 96 
13.84 83 
14.90 62 
13.29 43 
14.15 97 
14.49 117 
12.13 43 
17.07 83 
16.54 63 
17.95 75 
16.12 130 
17.72 63 
20.29 129 
16.77 93 
20.54 107 
19.43 97 
24.54 124 
14.85 78 
19.04 75 
23.39 173 
18.24 43 
19.92 43 
19.79 164 
24.39 83 
18.84 91 
21.59 112 
21.82 ,106 
22.97 104 
22.07 106 
22.95 106 
25.90 117 
30.37 157 

0 0.000 
968512 78.341 
89824 27.813 
72771 21.418 

0 0.000 
0 0.000 

248315 60.111 
0 0.000 

1305476 471.280 
0 0.000 
0 0.000 

20144 7.361 
2026479 596.023 
13bSlY2 524.Yb5 
1474374 566.658 
2400061 493.485 
2290804 474.147 
31180 4.918 

2044185 466.526 
1464108 540.381 

0 0.000 
2104587 463.798 
1531215 527.680 
2354791 543.156 
30929 6.704 
12871 47.407 

1589541 522.416 
0 0.000 
0 0.000 

1500296 509.303 
615 4.681 

225361 12.112 
1853117 604.105 
1112792 502.511 ng 

8510 
1587775 413.984 ng 
37249 2.373 ng 

o 0.000 ng 
12603 3.450 ng 
83054 20.471 ng 
46017 4.802 ng 
34132 8.048 ng 
14799 11.311 ng 
30777 45.121 ng 

0 
61 
15 
79 
0 
0 
78 
0 
97 
0 
0 
0 
98 
96: 
92 
99 
95 
71 
98 
98 
0 
99 
97 
99 
96 
74 
98 
0 
0 
65 
68 
48 
99 
97 
95. 
96 
94 
99 
69 
0 
96 
94 
91 
91 
46 
92 



Benzene-d6 14.80 84 3999376 259.741 ng 100 J 
4-Bromof luorobenzene 24.12 95 749763 264.825 ng 100 

6> Toluene-d8 18.52 98 3310867 240.318 ng 94 / 



DAILY CALIBRATION CHECK 

Date proccessed: 11/24/93 
Time proccessed: 0819 Tic 

COMPOUND 

3 Chloromethane 
4 Dichlorofluoromethane 
5 Bromomethane 
6 Acetonitrile 
7 Acrylonitrile 
8 Vinyl Chloride 
9 Chloroethane 

- I n  Iodomethane 
11 Trichlorofluoromethane 
12 Methylene Chloride 
13 Acetone 
14 Carbon Disulfide 
15 1,l-Dichloroethene 
16 1,l-Dichloroethane 
17 1,2-Dichloroethene (total) 
18 t-1,2-Dichloroethene 
19 Chloroform 
20 1,2-Dichloroethane 
22 2-Butanone 
23 l,l,l-Trichloroethane 
24 Carbon Tetrachloride 
26 Vinyl Acetate 
27 Bromodichloromethane 
28 1,2-Dichloropropane 
29 cis-1,3-Dichloropropene 
30- Trichloroethene 
31 2-Chloroethyl vinyl ether 
32 Dibromochloromethane 
33 Dibromomethane 
34 Dibromoethane 
35 1,1,2-Trichloroethane 
36 1,4-Dichloro-2-butene 
37 Benzene 
38 trans-1,3-Dichloropropene 
39 Bromoform 
43 4-Methyl-2-Pentanone 
44 2-Hexanone 
45 Tetrachloroethene 
46 1,1,2,2-Tetrachloroethane 
47 Toluene 
48 Chlorobenzene 
49 Ethylbenzene 

FLAG RF RF %D 
MEAN 240 

SPC 

C 

C 
SPC 

C 

C 

SPC 

SPC 
C 

SPC 
C 

r y i  ~ + - + t  
31.775 111.37bJ 64.2 , 1 ] a~I43  
1.358 0.652 52.0 
8.901 3.978 
2.325 2.649 
2.446 2.057 
2.757 2.836 
2.166 17.957 

1.223 1.973 
1.995 1.805 
2.778 2.005 
4.916 5.810 
1.970 1.657 

1.870 1.775 
1.873 1.939 
3.502 4.052 
3.479 4.106 
0.553 0.687 
0.382 0.378 
0.236 0.257 
0.091 0.199 
0.396 0.457 
0.253 0.290 
0.378 0.399 
0.402 0.418 
0.024 0.029 
0.265 0.356 
0.154 0.233 
0.322 0.386 
0.257 0.324 
0.012 0.015 
1.622. 1.351 

,7 n-1 1 C n _ l  
L . 3 l . I  I.-)"> 

2.448 r m o ?  

55.3 
-13.9 
15.9 
-2.9d 

-729.0 

-61.4 
9.5 
27.8 
-18.2 
15.9y 
-18.9 

5 . 1  
-3.5 
-15.7d 
-18.0 
-24.3 
1.0 

-8.6 
-117.7 
-15.6 
-14.5 J 

-5 .5 
-4.1 
-21.0 
-34.3 
-51.7 
-19.9 
-26.3 
-33.7 
16.7 

A n  r 
. t z .  2 

0.267 0.305 -13.9 
0.193 f - l - l l v  -50.8 
0.598 0.578 3.2 
0.422 0.406 3.7 
0.446 0.381 14.6 
0.437 -23.0 
1.789 1.479 1 7 . 3 ~  
0.944 ( ? i m p  -10.4 
0.416 0.406 2 . 6 ~  



.) 

50 Styrene 0.462 
51 m-/p-Xylene 1.092 
~ 5 2  o-Xylene 0.483 
53 Hexachloroethane 0.149 
54 1,2-Dbromo-3-chloropropane 0.078 

2 1,2-Dichloroethane-d4 S 3.085 
25 Benzene-d6 S 1.342 
41 4-Bromofluorobenzene S 0.323 
42 Toluene-d8 S 1.570 

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

0.538 -16.4 
1.141 -4.4 
0.526 -8.8 
0.174 -17.0 
0.096 -23.9 

3.532 -14.5 
1.657 -23.5 
0.368 -14.1 
1.363 13.2 



~ 

4601-01 -05-02 

Sample Results 

MRI-A\M4601-01 



Date : 12/01/93 
Time : 1544 

., 
Raw Filename : K19C7 
Sample Description: TR BL TNX 1077 

Analysis Time: 1550 
Analysis Date: 11/19/93 

Lab Name: MRI 
User: RER 

Compound RT QM AREA Conc 

Chloromethane 5.22 50 1674631 93.940 nq 31 
Dichlorofluoromethane 
Bromomethane 
Acetonitrile 
Acrylonitrile 
Vinyl Chloride 
Chloroethane 
Iodomethane 
Trichlorofluoromethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 

t-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
2-Chloroethyl vinyl ether 
Dibromochloromethane 
Dibromomethane 
Dibromoethane 
1,1,2-Trichloroethane 
1,4-Dichloro-2-butene 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
m-/p-Xylene 
o-Xylene 
Hexachloroethane 
1,2-Dbromo-3-chloropropane 

- - 1;2-nichlnroetDene !+_n+_al) 

4.53 85 
6.32 94 
10.97 41 
10.18 53 
6.87 62 
7.40 64 
8.67 142 
7.10 101 
9.50 84 
8.52 43 
8.63 76 
7.02 96 
10.92 63 
?n.n2 06 
10.02 96 
12.72 83 
13.72 62 
12.27 43 
13.02 97 
13.33 117 
12.27 43 
15.94 83 
15.40 63 
16.80 75 
14.97 130 
16.54 63 
19.12 129 
15.64 93 
19.35 107 
18.29 97 
23.37 124 
13.78 78 
17.90 75 
22.20 173 
17.17 43 
18.87 43 
18.62 164 
23.24 83 
17.57 91 
20.42 112 
20.70 106 
21.87 104 
20.97 106 
21.84 106 
24.72 117 
28.80 157 

0 
584532 

0 
14059 

0 
0 

180363 
0 

42240 
0 
0 
0 
0 
!! 
0 
0 
0 

29149 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

106433 
0 
0 

11323 
25130 

0 
0 
0 
0 

2708 
5142 
7131 
3132 

0 
0 

0.000 ng 
72.150 ng 
0.000 ng 
6.171 ng 
0.000 ng 
0.000 ng 
61.673 ng 
0.000 ng 
18.261 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 

0.000 ng 
0.000 ng 
0.000 ng 
5.565 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
8.976 ng 
0.000 ng 
0.000 ng 
2.670 ng 
8.141 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.933 ng 
1.512 ng 
0.863 ng 
0.892 ng 
0.000 ng 
0.000 ng 

G.!?!!!! “9 

0 
81 
0 
85 % 
0 
0 
43 ,, 
0 
91j 
0 
0 
0 
0 
0 
0 
0 
0 
84 J 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
82 J 

0 
0 
94 ’ 
92 J 
0 
0 
0 
0 
84 ‘ 
77 / 
84 
85 

0 
0 

I 
r 



Benzene-d6 1 3 . 7 0  8 4  2 5 1 7 1 9 4  2 2 9 . 6 5 5  ng ~ O O /  
4-Bromofluorobenzene 2 3 . 0 0  9 5  8 2 7 9 2 8  324.600 ng 100  

e) Toluene-d8 1 7 . 4 0  9 8  2 4 2 4 7 6 2  1 8 9 . 7 1 6  ng 9 4  J 



Date : 12/01/93 
Time : 1552 

Raw Filename : K23C9 
Sample Description: SAMPLE TR B T/C 1078 IS& SURROGATE 26 

Analysis Time: 1914 
Analysis Date: 11/23/93 

Lab Name: MRI 
User: RER 

Compound RT QM AREA Conc REV ./!{ 3 .,d4 

2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
2-Chloroethyl vinyl ether 
Dibromochloromethane 
Dibromomethane 
Dibromoethane 
1,1,2-Trichloroethane 
lr4-Dichloro-2-butene 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
m-/p-Xylene 
o-Xylene 
Hexachloroethane 
1,2-Dbromo-3-chloropropane 

I '  
Chloromethane 5.55 50 4008813 76.037 ng 43 
Dichlorofluoromethane 5.40 85 0 0.000 ng 0 
Bromomethane 6.97 94 861536 58.332 ng 90 I/ 
Acetonitrile 10.52 41 0 0.000 ng 0 
Acrylonitrile 11.15 53 0 0.000 ng  0 
Vinyl Chloride 6.78 62 0 0.000 ng 0 
Chloroethane 7.38 64 0 0.000 ng 0 

Trichlorofluoromethane 8.00 101 0 0.000 ng 0 

Acetone 9.70 43 0 0.000 ng 0 
Carbon Disulfide 9.77 76 0 0.000 ng 0 
1,l-Dichloroethene 8.63 96 0 0.000 ng 0 
1,l-Dichloroethane 11.47 63 0 0.000 ng 0 

-i,2-Dichioroetnene (totai) 11.12 Y6 0 0.000 ng 0 
t-1,2-Dichloroethene 11.02 96 0 0.000 ng 0 

1,2-Dichloroethane 14.79 62 0 0.000 ng 0 

Iodomethane 9.62 142 143886 29.156 ng 67 

2.. n n- l -c  r " ? "  1"  
A". L,& I _I _I."&- ,,y 5 (!>.-.t& 

- -, n "  0-7 --," n r ,  I 
A J . 2 5  v_I  &&, V .  Y _I I p> w 
13.15 43 37264 5.821 nq 89 J 
14.14 
14.47 
11.35 
17.05 
16.52 
17.93 
16.10 
17.64 
20.27 
16.77 
20.54 
19.42 
24.50 
14.79 
19.04 
23.37 
18.80 
19.85 
19.79 
24.39 
18.59 
21.59 
22.00 
22.92 
22.00 
22.89 
25.90 
30.37 

97 0 
117 0 
43 0 
83 0 
63 0 
75 0 
130 0 
63 0 
129 0 
93 0 
107 0 
97 0 
124 0 
78 2178751 
75 0 
173 0 
43 0 
43 0 
164 0 
83 0 
91 65677 
112 0 
106 20072 
104 ' 10647 
106 26653 
106 4037 
117 0 
157 0 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000. 
0.000 
0.000 
0.000 
0.000 

115.970 
0.000 
o.,ooo 
0.000 
0.000 
0.000 
0.000 
3.036 
0.000 
3.988 
1.905 
2.019 
0.691 
0.000 
0.000 

ng 0 
ng . 99 J 



,.I 

Benzene-d6 14.72 84 3265062 210.006 ng l o o J  
4-BrOmofluorobenzene 24.07 95 1505852 386.058 ng 1 O O J  

k) Toluene-d8 18.43 98 3606374 189.999 ng 93 v' 



Quantitation Results 
.................... 

L) 

Raw Filename : K19C6 
Sample Description: FD B TNX 1075 

Date : 12/01/93 
Time : 1544 

Analysis Time: 1514 
Analysis Date: 11/19/93 

Lab Name: MRI 
User: RER 

Bromomethane 
Acetonitrile 
Acrylonitrile 
Vinyl Chloride 
Chloroethane 
Iodomethane 
Trichlorofluoromethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 

t-1,2-Dichloroethene 
Chlorof o m  
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
2-Chloroethyl vinyl ether 
Dibromochloromethane 
Dibromomethane 
Dibromoethane 
1,1,2-Trichloroethane 
1,4-Dichloro-2-butene 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
m-&-xylene 
o-Xylene 
Hexachloroethane 
1,2-Dbromo-3-chloropropane 

~ i, 2-Bichioroe&ene (cocai) 

3-43 Compound RT QM AREA Conc REV 
11-J 

Chloromethane 5.22 50 1433300 78.509 ng 33 
Dichlorofluoromethane 4.53 85 0 0.000 ng 0 

11.04 41 0 0.000 nq 0 
6.28 94 529854 63.862 ng 7 4 d  

10.14 53 
6.82 62 
7.57 64 
8.61 142 
7.10 101 
9.48 84 
8.43 43 
8.63 76 
6.75 96 
10.92 63 
iu.02 Y t i  
10.02 96 
12.72 83 
13.70 62 
12.25 43 
13.02 97 
13.33 117 
12.25 43 
15.94 83 
15.40 63 
16.80 75 
14.97 130 
16.54 63 
19.12 129 
15.64 93 
19.35 107 
18.29 97 
23.37 124 
13.77 78 
17.90 7 5  
22.20 173 
17.15 43 
18.87 43 
18.62 164 
23.24 83 
17.84 91 
20.42 112 
20.70 106 
21.85 104 
20.94 106 
21.82 106 
24.72 117 
28.74 157 

14610 
0 
0 

196403 
0 

37353 
0 
0 
0 
0 
0 
0 
0 
0 

7122 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

12354 
27167 

0 
0 
0 
0 
0 

7419 
10120 

0 
0 
0 

0 .  

6.262 
0.000 
0.000 
65.576 
0.000 
15.768 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
1.353 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
2.908 
8.785 
0.000 
0.000 
0.000 
0.000 
0.000 
2.178 
1.222 
0.000 
0.000 
0.000 



i: 

Benzene-d6 
4-Bromofluorobenzene 
Toluene-d8 

13.69 84 2492031 226.269 ng l o o J  
22.99 95 889258 348.016 ng 100 
17.40 98 2427152 189.560 ng 94 



Quantitation Results Date : 12/01/93 
Time : 1553 __________---------- __________--------__ 

*, 
Raw Filename : K23C10 
Sample Description: SAMPLE.FD B T/C 1076 IS & SURROGATE 2 

I Analysis Time: 1951 
Analysis Date: 11/23/93 

Lab Name: MRI 
User: RER 

RT QM AREA Conc REV w 4 - 4 3  Compound 
, , -A-  

c 01 C n  1-1 
. , ." I .  .," I.'.& Y 34 b> 

Dichlorofluoromethane 5.40 85 0 0.000 ng 0 

Acetonitrile 11.43 41 0 0.000 ng 0 
Acrylonitrile 11.33 53 0 0.000 ng 0 
Vinyl Chloride 6.25 62 0 0.000 ng 0 
Chloroethane 7.60 64 0 0.000 ng 0 
1- _ .  _ .  .- (\> 
Trichlorofluoromethane 8.57 101 0 0.000 ng 0 

Acetone 9.62 43 0 0.000 ng 0 
Carbon Disulfide 9.77 76 0 0.000 ng 0 
1,l-Dichloroethene 8.62 96 0 0.000 ng 0 
1,l-Dichloroethane 12.02 63 0 0.000 ng 0 

= i,2-EichioroeLhene (Local) ii.i2 96 0 0.000 ng 0 
t-1,2-Dichloroethene 11.12 96 0 0.000 ng 0 

1,2-Dichloroethane 14.72 62 0 0.000 ng 0 

l,l,l-Trichloroethane 14.14 97 0 0.000 ng 0 
Carbon Tetrachloride 14.47 117 0 0.000 ng 0 
Vinyl Acetate 12.13 43 0 0.000 ng 0 
Bromodichloromethane 17.05 83 0 0.000 ng 0 
lr2-Dichloropropane 16.52 63 0 0.000 ng 0 
cis-lr3-Dichloropropene 17.93 75 0 0.000 ng 0 
Trichloroethene 16.10 130 0 0.000 ng 0 
2-Chloroethyl vinyl ether 17.75 63 0 0.000 ng 0 
Dibromochloromethane 20.27 129 0 0.000 ng 0 
Dibromomethane 16.77 93 0 0.000 ng 0 
Dibromoethane 20.54 107 0 0.000 ng 0 
1,1,2-Trichloroethane 19.42 97 0 0.000 ng 0 
1,4-Dichloro-2-butene 24.50 124 0 0.000 ng 0 

trans-1,3-Dichloropropene 19.04 75 0 0.000 ng 0 
Bromoform 23.37 173 0 0.000 ng 0 
4-Methyl-2-Pentanone 18.22 43 0 0.000 ng 0 
2-Hexanone 19.92 43 0 0.000 ng 0 
Tetrachloroethene 19.79 164 0 0.000 ng 0 
1,1,2,2-Tetrachloroethane 24.39 83 0 0.000 ng 0 

Chlorobenzene 21.59 112 0 0.000 ng 0 

Bromomethane 7.08 94 612537 49.642 ng 50 J 

Q 9 i n 7  7 7 7 7 7  1 7  "" 0 

A ^  i n  ~2 O A  
A U b  - - .  =?a '-4 766 "7 ? a  (1' 

m 7 ,  7 "  0 7  I\ -1, - "., 585 I . l  "y 

7 I 1  " 7  _ -  
*. , . I .& 1 d  368: 2 Y s. 4) 

Benzene 14.79 7a 425173 22.377 ng 92 

Toluene 18.59 91 43654 2.145 ng 86 

Ethylbenzene 22.00 106 12380 2.614 ng 92 J 
1- n-, , n A  c n q o  " II 

&*..de I " S  ""I." *.A Y :a CI) 
m-/p-Xylene 22.00 106 16735 1.347 ng 91% 
o-Xylene 22.92 106 2440 0.444 ng 69 
Hexachloroethane 25.90 117 0 0.000 ng 0 
1,2-Dbromo-3-chloropropane 30.37 157 0 0.000 ng 0 ____________-___________________________-------------------------------- _______-_-______________________________------------_------------------- 
1,2-Dichloroethane-d4 14.65 65 1172904 274.260 ng 89 1 



..I 

BenZene-d6 14.72 84 3422922 217.684 ng 100 
4-Bromofluorobenzene 24.05 95 1166369 317.819 ng 100 

-I Toluene-d8 18.43 98 3479814 194.854 ng 94 

(J) O c t  d . i d  



Date : 12/01/93 
Time : 1539 

Raw Filename : K18C8 waL"b I 1-14-43 
Sample Description: SAMPLE PR 2 TNX 4601-01,5~*fJ~~ I O L q  

Analysis Time: 1822 
Analysis Date: 11/18/93 

Lab Name: MRI 
User: RER 

Compound RT .QM AREA Conc REV 
-,c c n  ? l " $ Q 1 7 r ?  'M ..- 

_.ad - v  & L 7  A , "  A Y 38 (1) 
Dichlorofluoromethane 3.48 85 0 0.000 ng 0 
Bromomethane 5.47 94 2521017 388.741 ng 95 I/ 

Acrylonitrile 9.25 53 0 0.000 ng 0 
Vinyl Chloride 3.95 62 0 0.000 ng 0 
Chloroethane 4.23 64 0 0.000 ng 0 

Acetonitrile 8.45 41 140422 75.424 ng 56(2> 

7 1 -  
.&I& " 55 (37 

Trichlorofluoromethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 

t-1,2-Dichloroethene 
Chlorof o m  
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
2-Chloroethyl vinyl ether 
Dibrornochloromethane 
Dibromomethane 
Dibromoethane 
1,1,2-Trichloroethane 
1,4-Dichloro-2-butene 
Benzene 
trans-1,3-Dichloropropene 
Bromof o m  
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
m-/p-Xylene 
o-Xylene 
Hexachloroethane 
1,2-Dbromo-3-chloropropane 

-1,Z-uichioroethene (total) 

6.27 101 
8.62 84 
7.87 43 
7.88 76 
7.40 96 
10.03 63 
9.18 96 
9.18 96 
11.78 83 
12.75 62 
11.32 43 
12.12 97 
12.45 117 
10.18 43 
15.04 83 
14.50 63 
15.94 75 
14.08 130 
15265 63 
18.24 129 
14.73 93 
18.47 107 
17.42 97 
22.54 124 
12.75 78 
17.05 75 
21.32 173 
15.90 43 
17.87 43 
17.64 164 
22.40 83 
16.50 91 
19.55 112 
19.67 106 
20.84 104 
19.94 106 
20.80 106 
23.85 117 
27.47 157 

0 
0 

2941974 
0 
0 
0 
0 
0 
0 
0 

342674 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. o  
0 

20164531 
0 
0 
0 
0 
0 
0 

1147236 
0 

60693 
30893 
297208 
107623 

0 
0 

0.000 n< 
0.000 ng 

993.771 ng 
0.000 ng 
0.000 ng 
0.000 nq 
0.000 ng 
0.000 ng 
0.000 ng. 
0.000 ng 
92.093 ng 
0.000 ng 
0.000 ng 
0 .000  ng 
0.000 ng 
0 .000  ng 
0.000 ng 
0.000 ng 
0.000 ng 
0.000 ng 
0 .000  ng 
0 .000  ng 
0.000 ng 
0.000 ng 

2394.070 ng 
0.000 ng 
0.000 ng 
0 .000  ng 
0.000 ng 
0 .000  ng 
0.000 ng 

102.810 ng 
0.000 ng 

27.219 ng 
11.832 ng 
46.817 ng 
39.935 ng 
0.000 ng 
0 .000  ng 

~ 

0 
0 

0 
0 
0 
0 
0 
0 
0 

90 (2) 

9 8J 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
99 J 

0 
0 
0 
0 
0 
0 
98 
0 
98./ 
76/ 
95J 
98 J 

0 
0 





i 

Raw Filename : K23Cll 
Sample Description: SAMPLE PR2 T/C 1070 IS & SURROGATE 26 

Analysis Time: 2027 
Analysis Date: 11/23/93 

Lab Name: MRI 
User: RER 

REV W&& 
Compound RT QM AREA Conc 

r n "  r,, n,  o ? F  
c -I."* _1" " I "  u y  35 ('1 

Dichlorofluoromethane 5.40 85 0 0.000 ng 0 
Bromomethane 7.15 94 '0 0.000 ng 0 
Acetonitrile 11.02 41 0 0.000 ng 0 
Acrylonitrile 11.37 53 0 0.000 ng 0 
Vinyl Chloride 6.47 62 0 0.000 ng 0 

Trichlorofluoromethane 8.62 101 0 0.000 ng 0 
L",. L U I  L " .  .I ". -----. --. , -- sg--%I~\ 

Acetone 9.62 43 0 0.000 ng 0 
Carbon Disulfide 9.80 76 571899 42.116 ng 91 r/ 

Y - (3 
1,l-Dichloroethane 11.94 63 0 0.000 ng 0 

t-1,2-Dichloroethene 11.37 96 0 0.000 ng 0 
Chloroform 13.69 83 0 0.000 ng 0 
1,2-Dichloroethane 14.74 62 0 0.000 ng 0 

Carbon Tetrachloride 14.42 117 0 0.000 ng 0 
Vinyl Acetate 12.72 43 0 0.000 ng 0 
Bromodichloromethane 17.05 83 0 0.000 ng 0 
1,2-Dichloropropane 16.52 63 0 0.000 ng 0 
cis-1,3-Dichloropropene 17.93 75 0 0.000 ng 0 
Trichloroethene 16.10 130 0 0.000 ng 0 
2-Chloroethyl vinyl ether 17.02 63 0 0.000 ng 0 
Dibromochloromethane 20.27 129 0 0.000 ng 0 
Dibromomethane 16.77 93 0 0.000 ng 0 
Dibromoethane 20.54 107 0 0.000 ng 0 
1,1,2-Trichloroethane 19.42 97 0 0.000 ng 0 
1,4-Dichloro-2-butene 24.50 124 0 0.000 ng 0 
Benzene 14.77 78 4152714 151.025 ng 99 J 

trans-1,3-Dichloropropene 19.04 75 0 0.000 ng 0 
Bromoform 23.37 173 0 0.000 ng 0 
4-Methyl-2-Pentanone 18.22 43 0 0.000 ng 0 

Tetrachloroethene 19.79 164 0 0.000 ng 0 
1,1,2,2-Tetrachloroethane 24.39 83 0 0.000 ng 0 

Chlorobenzene 21.59 112 0 0.000 ng 0 
Ethylbenzene 21.97 106 38731 5.972 ng 93 d 

m-/p-Xylene 21.97 106 46681 2.744 ng 95 J 

uaur 1 r n  ? "  c 1 
"V " 7  " , ? ? I , ?  113,. Y 59 (11 n" 

Iodomethane 9.70 142 266661 32.460 ng 63 v 

r n  " C  * "  1 1 1 7 2 3 A  7 0  7 C O  

n 7 7  n r  n ,  2 7  
J . 3 ,  2" 486 V . A  

0 
~~ -i,2-Dichioroetnene (total) 11.12 96 0 0.000 ng 

2-Butanone 13.10 43 89776 9.581 ng 82 t/ 
l,l,l-Trichloroethane 14.04 97 46018 7.106 ng 85 d 

2-Hexanone 19.82 43 17368 2.640 ng 84 -trWJ- 

Toluene 18.55 91 77412 2.777 ng 83t 

Styrene 22.89 104 8100 1.125 ng EO/ 

o-Xylene 22.87 106 5097 0.677 ng 18 ' 
Hexachloroethane 25.90 117 0 0.000 ng 0 
1,2-Dbromo-3-chloropropane 30.37 157 0 0.000 ng 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  __--_- 
1,2-~ichloroethane-d4 14.62 65 1871803 219.666 ng 98 



<, 
Benzene-d6 14.69 84 4744476 208.500 ng 100 
4-Bromofluorobenzene 24.04 95 1873716 372.769 ng 100 
Toluene-d8 18.42 98 5232962 213.941 ng 92 



b 

Quantitation Results _______------------- . . . . . . . . . . . . . . . . . . . .  
Raw Filename : K19C8 
Sample Description: SAMPLE 1073 RUN1 PAR4 TNX 612 +lul I. 

Date : 12/01/93 
Time : 1544 

Analysis Time: 1637 
Analysis Date: 11/19/93 

Lab' Name: MRI 
User: RER 

d114 
, ,. 34-4 3 Compound RT QM AREA Conc REV 

Chloromethane 4.93 50 1584177 53.379 ng 43 
Dichlorofluoromethane 4.53 85 0 0.000 ng 0 

Acetonitrile 10.05 41 0 0.000 ng 0 
Acrylonitrile 10.07 53 0 0.000 ng 0 
Vinyl Chloride 5.37 62 0 0.000 ng 0 
Chloroethane 6.52 64 0 0.000 ng 0 
Iodomethane 8.53 142 0 0.000 ng 0 
Trichlorofluoromethane 7.10 101 0 0.000 ng 0 
Methylene Chloride 10.98 84 0 0.000 ng 0 

Bromomethane 6.10 94 313663 23.256 ng 8 6 4  

a 7n " >  ? C ,  " 3 7  - -  
" . I "  1 J  A L . V L . 7 A . I  LA.= 9% b) 

Carbon Disulfide 8.63 76 0 0.000 ng 
1,l-Dichloroethene 8.25 
1,l-Dichloroethane 10.92 
1,2-Dichloroethene-(total) 10.02 
t-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
2-Chloroethyl vinyl ether 
Dibromochloromethane 
Dibromomethane 
Dibromoethane 
1,1,2-Trichloroethane 
1,4-Dichloro-2-butene 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
m-/p-xylene 
o-Xylene 
Hexachloroethane 
1.2-Dbromo-3-chloropropane 

10.02 
12.72 
13.77 
12.12 
13.02 
13.33 
12.12 
15.94 
13.77 
16.80 
14.97 
17.09 

96 
63 
96 
96 
83 
62 
43 
97 
17 
43 
83 
63 
75 
30 
63 

19.12 129 
15.64 93 
19.35 107 
18.29 97 
23.37 124 
13.84 78 
17.90 75 
22.20 173 
17.09 43 
18.80 43 
18.64 164 
23.24 83 
17.49 91 
20.42 112 
20.67 106 
21.82 104 
20.92 106 
21.79 106 
24.72 117 
28.72 157 

0 0.000 
0 0.000 
0 0.000 
0 0.000 
0 0.000 
0 0 .000  

2088265 207.277 
0 0.000 
0 0.000 
0 0.000 
0 0.000 
0 0.000 
0 0 .000 
0 0.000 
0 0.000 
0 0.000 
0 0.000 
0 0 .000  
0 0 .000 
0 0.000 

0 0.000 
0 0.000 

267261 36.812 
816802 154.551 
20557 3.650 

0 0.000 
3914193 157.326 
458138 31.433 
204192 41.073 
270184 46.412 
891734 63.002 
344497 57.334 

0 0.000 
55227 116.513 

96912008 4249.583 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0. 
0 
93 J 

96/ 
92 
0 
98Y 
97d 
99./ 
86 r /  

95 J 

99/ 
0 
84 

97 J 

79 (a\ 



, - . 
h 

13.68 84 4227901 200.558 ng 40 Benzene-d6 
4-Bromofluorobenzene 22.95 95 1688253 386.581 ng 100 
To 1 uene -d8 17.35 98 4192940 191.602 ng 93 



Raw Filename : K23C12 
Sample Description: PR4 T/C 1074 IS & SURROGATE 2815-18-4 

Analysis Time: 2101 
Analysis Date: 11/23/93 

Lab Name: MRI 
User: RER 

Compound RT QM AREA Conc REV v.% 
,,-> ,f -5 5 Chloromethane 5.77 50 13491634 139.097 nq 30 

Dichlorofluoromethane 
Bromomethane 
Acetonitrile 
Acrylonitrile 
Vinyl Chloride 
Chloroethane 
Iodomethane 
Trichlorofluoromethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
i,i-Dicnioroetnene (total) 
t-1,2-Dichloroethene 
Chlorof o m  
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
2-Chloroethyl vinyl ether 
Dibromochloromethane 
Dibromomethane 
Dibromoethane 
1,1,2-Trichloroethane 
1,4-Dichloro-2-butene 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 

5.40 85 
7.15 94 
11.10 41 
11.07 53 

6 . 6 0  62 
7.58 64 
9.73 142 
8.60 101 
10.48 84 
9.65 43 
9.82 76 
9.32 96 
12.37 6 3  
11.12 96 
11.33 96 
13.72 83 
14.79 62 
13.10 43 
14.09 97 
14.47 117 
11.65 43 
17.05 83 
16.52 63 
17.93 75 
16.10 130 
17.60 63 
20.27 129 
16.7.7 93 
20.54 107 
19.67 97 
24.50 124 
14.80 78 
19.04 75 
23.37 173 
17.50 43 

0 0.000 
0 0.000 
0 0.000 
0 0 .000  
0 0.000 
0 0.000 

285277 31.420 
0 0.000 

136897 22.485 
0 0.000 

765476 51.006 
0 0.000 
0 0.000 
0 0.000 
0 0 .000  
0 0.000 
0 0.000 

169501 16.454 
0 0.000 
0 0 . 0 0 0  
0 0.000 
0 0.000 
0 0.000 
0 0.000 
0 0.000 
0 0 .000 
0 0 .000 
0 0.000 
0 0.000 
0 0.000 
0 0.000 

3338979 110.449 
0 0.000 
0 0.000 
0 0.000 

0 
0 
0 
0 
0 
0 
71 J 

0 
47 
0 
93 J 

0 
0 
0 
0 
0 
0 
83 I/ 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
99 J 

0 
0 

~ 0 

Tetrachloroethene 19.79 164 0 0.000 ng 0 
1,1,2,2-Tetrachloroethane 24.39 83 0 0.000 ng 0 

Chlorobenzene 21.59 112 0 0.000 ng 0 
Ethylbenzene 21.79 106 8997 1.303 ng 94 U' 

m-/p-Xylene 22.02 106 75014 4.141 ng 94 fl 

Hexachloroethane 25.90 117 0 0.000 ng 0 
1,2-Dbromo-3-chloropropane 30.37 157 0 0.000 ng 0 

n 0 7  " >  n,  c I n ,  ..- 
b / , . " I  5 J  *I>/" A .  I " &  77 (,\) 

Toluene 18.59 91 129877 4.377 ng 80 

Styrene 22.92 104 23648 3.084 ng 85 

o-Xylene 22.90 106 9659 1.205 ng 82 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1,2-~ichloroethane-d4 14.65 65 1974792 209.692 ng 97 J- 



b., 
J Benzene46 14.74 84 5834115 233.198 ng 100 

4-BrOmofluorobenzene 24.07 95 2019056 377.290 ng I O O ~  
'O Toluene48 18.45 98 5754170 220.963 ng 93 



1 . .  . 
J 

Quantitation Results Date : 12/01/93 
Time : 1545 ___----____-___-____ . . . . . . . . . . . . . . . . . . . .  

’e 
Raw Filename : K19C10 
Sample Description: SAMPLE 2069 PR2 TNX 635 

Analysis Time: 1803 
Analysis Date: 11/19/93 

Lab Name: MRI 
User: RER 

Compound RT QM AREA Conc REV 
ww”’7-, 3 

r r n  9 1  c ?” I ,Jq- c _I. _I” I L L d  L ” .  Y -45 (’1 
Dichlorofluoromethane 4.53 85 0 0.000 ng 0 
Bromomethane 6.08 94 245951 12.912 ng 75 4 
Acetonitrile 10.07 41 0 0.000 ng 0 
Acrylonitrile 10.08 53 0 0.000 ng 0 
Vinyl Chloride 5.37 62 0 0.000 ng 0 
Chloroethane 6.52 64 0 0.000 ng 0 
Iodomethane 8.53 142 0 0.000 ng 0 
Trichlorofluoromethane 7.10 101 0 0.000 ng 0 
Methylene Chloride 9.48 84 0 0.000 ng 0 

0 ”- A 1  9971- “” 
v .  “d + 9.a [i\ 

Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 

t-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Qichloropropene 
Trichloroethene 
2-Chloroethyl vinyl ether 
Dibromochloromethane 
Dibromomethane 
Dibromoethane 
1,1,2-Trichloroethane 
1,4-Dichloro-2-butene 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
m-/p-Xylene 
o-Xylene 
Hexachloroethane 
1,2-Dbromo-3-chloropropane 

~ 1,2-Di~hl=r=~theiie jtotaij 

8.63 
8.25 
10.92 
10.02 
10.02 
12.72 
13.72 
12.12 
13.02 
13.33 
12.12 
15.94 
15.40 
16.80 
14.97 
16.54 
19.12 
15.64 

76 
96 
63 

96 
83 
62 
43 
97 
17 
43 
83 
63 
75 
30 
63 
29 
93 

.-,r 
Y O  

19.35 107 
18.29 97 
23.37 124 
13.72 78 
17.90 75 
22.20 173 
16.57 43 
18.79 43 
18.62 164 
23.24 83 
17.49 91 
20.42 112 
20.65 106 
21.80 104 
20.90 106 
21.79 106 
24.72 117 
28.70 157 

0 0.000 
0 O ? O O O  
0 0.000 
0 0. G i r o  
0 0.000 
0 0.000 
0 0.000 

3057771 331.858 
0 0.000 
0 0.000 
0 0.000 
0 0.000 
0 0.000 
0 0.000 
0 0.000 
0 0 .000  

000 0 0  
0 0  
0 0  
0 0  
0 0  

21861060 104 
0 0  
0 0  
0 0  

472509 90. 
21831 3. 

000 n9 
000 ng 
000 ng 
000 ng 
.145 ng 
000 ng 
000 ng 
000 ng 
960 ng 
944 na 

o 0.000 ng 
4272875 174.730 nu 

0 0.000 ri; 
222968 45.630 ng 

0 0.000 ng 
1049303 75.424 nq 
386663 65.471 ng 

0 0.000 ng 
0 0.000 ng 

0 
0 
0 
0 
0 
0 
0 
98 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
99 L/ 
0 
0 
0 
95 J 

91 Y 
0 
98 r/ 
0 
98 ’ 
0 
95 
99 J 

0 
0 



., , . . 
a 
Y 

Benzene-dtj 13.63 84 4423584 229.441 ng l o o J  
4-Bromofluorobenzene 22.95 95 1676817 390.641 ng l O O J  

6%' To lu ene -d 8 17.35 98 4064813 188.978 ng 93 ' 

L 



Raw Filename : K23C8 
Sample Description: SAMPLE PR2 T/C 2070 IS& SURROGATE 261 1 
Analysis Time: 1826 
Analysis Date: 11/23/93 

Lab Name: MRI 
User: RER 

Compound RT QM AREA Conc REV Wb%. 
,,-a?-? 3 

Chloromethane 5.75 50 17478092 243.193 ng 47 
Dichlorofluoromethane 5.40 85 0 0.000 ng 0 

Acetonitrile 11.05 41 0 0.000 ng 0 
Acrylonitrile 11.37 53 0 0.000 ng 0 
Vinyl Chloride 6.63 62 0 0.000 ng 0 

Trichlorofluoromethane 8.52 101 0 0.000 ng 0 

Bromomethane 7.02 94 2176831 108.120 ng 85 

7 -  L 4 >  
Iodomethane 9.73 142 619062 92.021 ng 64 

-,q * 
A . 4 -  ~n a g,4 _ _  J L  ” 

Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 

t-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachlorige 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
2-Chloroethyl vinyl ether 
Dibromochloromethane 
Dibromomethane 
Dibromoethane 
1,1,2-Trichloroethane 
1,4-Dichloro-2-butene 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
m-/p-Xylene 
o-Xylene 
Hexachloroethane 
1,2-Dbromo-3-chloropropane 

1,2-Dichloroethane-d4 14.65 65 1590172 227.882 ng 92 J 

=1,2-Dichloroetiiana (tocai j 

________________________________________-------------------------------- ________________________________________-----------_-------------------- 

9.72 43 
9.80 76 
8.85 96 
12.35 63 
i i . i . 7  9 6  
11.35 96 
13.80 83 
14.79 62 
13.12 43 
14.09 97 
14.47 117 
11.47 43 
17.05 83 
16.52 63 
17.93 75 
16.10 130 
17.82 63 
20.27 129 
16.77 93 
20.54 107 
20.04 97 
24.50 124 
14.79 78 
19.04 75 
23.37 173 
18.15 43 
19.85 43 
19.79 164 
24.39 83 
18.59 91 
21.59 112 
22.00 106 
22.92 104 
22.00 106 
22.90 106 
25.90 117 
30.30 157 

_ _  

0 
283818 

0 
0 
0 
0 
0 
0 

107614 
27427 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3760026 
0 
0 

40922 
101659 

0 
0 

99641 
0 

59234 
24824 
71343 
10068 

0 
23193 

0.000 
25.523, 
0.000 
0.000 
u. uuo 
0.000 
0.000 
0.000 
13.323 
4.913 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

158.626 
0.000 
0.000 
4.640 
16.310 
0.000 
0.000 
3.773 
0.000 
9.640 
3.638 
4.426 
1.411 
0.000 
20.215 

0 
89 
0 
0 
0 
0 
0 
0 
91 
78 + r e  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
99 ‘ 
0 
0 
88 J 
95 J 

0 
0 
87 4 
0 
94 
82 J 

94 
82 J 

0 
88 J 



'i ,$: ' 1  - 
Benzene-d6 14.72 84 4213728 214.809 ng 100 

0 4-Bromofluorobenzene 24.05 95 1823288 382.871 ng 1 0 0 ~  

I 
$)Toluene-d8 18.43 98 4539925 195.910 ng 93 ' 
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D. 3 QA/QC Audit Report 

APPENDIX E--SAMPLE CALCULATIONS 
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METHOD 201A/202 
FIELD LABORATORY SETUP DATA - 

J A I L  c 
MRI Project NO. 4601.01.05 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: 

Y . 

Run No. / Sampling Train No. p / o - L  Sample Box No. 
Set up person(s) : ,7- fl- L Date / / - F - 9 3  
Transfer to Sampler:’ Sample Box Leak Check: cfm @ in.Hg vacuum 

Relinquished By 0‘- /t’-/ Received By %A. Date/Time //-? -53 /236 

TRAIN COMPONENT COMPONENT NO. LOADING DATA 

PM-10 Preseparator * + I,,, 5 J A L k  l: , ’ j$ C *  Initial Weights 

F-lank-off EmDtv Loaded 
%=eke (Liner-Glass) * (grams) * *  - * Filter Type: 
-t Whatman QM-A 

Filter 1.D.No.: 

-nectar - ~ 

1st Impinger 
(Short-stem Mod-GBS) Y 6 7 -  9 5 7 1 .  Y 

4 72.. 2nd Impinger (GBS) 100 mLs c 
3rd Impinged%BS) -Empty 7 4 6 / .  I 

- U-Connector (A) HZO 

U-Connector. (B) HZO 

U-connector (C) - 
4th Impinger (Mod-GBS) -200 g indicating 

Impinger Outlet Connector Inu -2 silica gel 

* Nozzle openings covered with parafilm, and nozzle placed in ziplock bag before and 
after sampling. Probe liner outlet sealed with glass female blank-off, and probe 
liner inlet sealed with Teflon tape and Swagelok cap before and after sampling. 
Sample box inlet covered (not sealed) with aluminum foil before and after sampling. 

* *  Initial weights of additional components exchanged during the run also entered here 
All exchange component openings covered with parafilm. 

Component Changes After Setup And Before Recovery And Other Comments: 



METHOD ZOlA/202 
F I E L D  LABORATORY SAMPLE RECOVERY DATA P /et- 

MRI Project No. 4601.01.05.01 
Client/source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Baghouse Inlet 

Run No. Sampling Train No. p/b - 2  Sample Box No. 
Transfer for Recovery: 

Relinquished By M .  y d d a /  a Received By mc c- Date/Time ] i -s-c/3 1 l .P  
Sample box recovery persdn(s) : J. 4 7 -  Date: ( I -  9 - 5 3  
Probe recovery person(s1 : Date: 

BACK HALF RECOVERY 
Impinger : 5th 6th 7th 8th-1 8th-2 

4% Final Wt. (g) >?:-I S2;dt.f Fd.2 
Initial wt. (9) S 7 t . U  5 '/6 I .  I 

I1.Y 1 
43 

[ Total Condensate Collected (g): 
Net wt. (9) ,7 3 

Description 
and color: 
Impingers: >>>>>>>>>>>>> 1-3 <<< 

Sample Number: >>>> 
Sample Bottle Tare Wt. (9) 
Sample Bottle Gross Wt. (3) 

Components Rinsed: * *  filter support, *** lth-3th impingers, filter holder back, 45/90' 
connector U-connectors A-C 
sample Bottle Final Wt.(g) 

Net Sample Wt. (g) 

< - - - - - - - - - - - -  Before Rinses 
Rinse Solution: MethChlrd 

After Rinses 

FRONT HALF RECOVERY 
I 0 0 2  I003 

7 9 3  IN-STK FILTER 
I. 90 .s 

Sample Number: 
Sample Bottle Tare Wt. (g) 
Sample Bottle Gross Wt. (9) 3 7 8 . 7  

Rinse Solution Acetone Acetone 

Sample Number: 
Sample Bottle Tare Wt. (g) Filter 

Rinse Solution: Acetone Description and Color: 
Components Rinsed****: probe liner, filter holder front 

Sample Bottle Gross Wt.(g) w/Acetone 
Net Acetone Sample Wt.(g) 
Sample Bottle Final Wt. (g) 

Net Sample Wt. (g) 

COMMENTS : 



FILE NAME - baginl 
RUN # - baginl 
LOCATION - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 
Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet )= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet )= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure (Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Average Meter Temperature (F )= 
Average Delta H ( in H20)= 
Average Delta P ( in H20)= 
Average Stack Temperature ( F  )= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter ( Inches )= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Circular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min )= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
particulate Weight ( g )= 
Particulate Loading, Dry Std. (gr/scf )= 

particulate Loading, Actual (gr/cu ft)= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

PROG .=VER 06/09/89 
05-04-1994 12:56:03 

847.042 
898.530 
1.027 
0.001 
52.878 
52.915 

29.13 
-0 -37 

21 .o 
0.0. 
1.5 

54 
0.67 
0.790 

59 

28.84 
28.68 

0 .a733 
94.5 

0.84 
120 .o 
0.172 
36 .O 
36 .O 

7.07 

2,967 
20,974 
20,753 
20,439 

0.4604 Corr. to 7% 02 & 12% CO2 
0.1340 % 2.279735E+37 

0.1305 
23.47 

13.3991 



* * METRIC U N I T S  * * 
FILE NAME - b a g i n l  
RUN.#  - b a g i n l  
LOCATION - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 

I n i t i a l  Meter Volume (Cubic Meters)= 
F i n a l  Meter Volume (Cubic Meters)= 
Meter Factor= 
F i n a l  Leak Rate ( c u  m/min)= 
Net Meter Volume (Cubic Meters)= 
Gas Volume ( D r y  Standard Cubic Meters)= 

Barometric Pressure ( m m  Hg)= 
S t a t i c  Pressure ( m m  H20)= 

Percent 
Percent 
Percent 

Average 
Average 
Average 
Average 

Oxygen= 
Carbon Dioxide= 
Water= 

Meter Temperature ( C  )= 
De l ta  H ( m m  H20)= 
De l ta  P ( m m  H20)= 
Stack Temperature (C )= 

D r y  Molecular Weight= 
Wet Molecular Weight= 

Average Square Root o f  De l ta  P ( m m  H20)= 
% I s o k i n e t i c =  

P i t o t  Coe f f i c i en t=  
Sampling Time (Minutes )= 
Nozzle Diameter ( mm )= 
Stack A x i s  #1 (Meters)= 
Stack A x i s  #2 (Meters)= 
C i r cu la r  Stack 
Stack Area (Square Meters )= 

Stack Ve loc i t y  ( A c t u a l ,  m/min)= 
Flow r a t e  (Ac tua l ,  Cubic m/min)= 
Flow r a t e  (Standard, Wet, Cubic m/min)= 
Flow r a t e  (Standard, Dry, Cubic m/min)= 

P a r t i c u l a t e  Loading - Front  H a l f  

P a r t i c u l a t e  Weight ( g  )= 
P a r t i c u l a t e  Loading, D r y  Std.  (mg/cu m)= 

p a r t i c u l a t e  Loading, Actual  (mg/cu m)= 
Emission Rate (kg /hr  )= 

No Back H a l f  Analys is  

PROG .=VER 06/09/89 
05-04-1994 12:56:04 

23.985 
25.443 

1.027 
0 .oooo 
1 -497 
1 - 4 9 8  

740 
-9 

21 .o 
0 .o 
1.5 

12 
17.0 
20.1 

15 

28.84 
28 -68 

4.4014 
94.5 

0.84 
120 .o 
4.37 

0.914 
0.914 

0.657 

904 
594 
588 
579 

0.4604 Corr.  t o  7% 02 & 12% C 0 2  
307.3 % 1.701412E+38 

299.3 
10.66 

30727.2 



F I L E  NAME - b a g i n l  
RUN # - b a g i n l  

. L O C A T I O N  - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 

P o i n t  # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

F r a c t i o n  

DRY CATCH 
FILTER 

D e l t a  P D e l t a  H 
( i n .  H20) ( i n .  H20) 

0.240 0 -67 
0.540 0 -67 
0.540 0.67 
0.750 0 -67 
1 . loo 0 -67 
1 . loo  0 -67 
0.600 0 -67 
1.200 0.67 
0.960 0.67 
0.700 0.67 
0 .830 0.67 
0.920 0.67 

F i n a l  W t .  Ta re  W t .  B l a n k  W t .  N e t  W t  
(9) ( 9 )  ( 9 )  ( 9 )  

0.0000 0 .oooo 0 .oooo 0 .oooo 
0.3705 0.2889 0 .oooo 0 .0816 

PROG.=VER 06/09/89 
05-04-1994 12:56:05 

S t a c k  
( F )  
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 

Meter  T 
I n ( F )  O u t ( F )  

57 53 
57 54 
57 54 
57 54 
57 54 
57 54 
56 53 
57 53 
57 54 
57 54 
52 48 
51 46 

T 

F r a c t i o n  F i n a l  W t .  Ta re  W t .  V o l .  N e t  W t .  

PROBE RINSE 109.2394 108 .E606 120 .O 0.3788 
IMPINGERS 0 .oooo 0 .oooo 0 .o 0.0000 
Probe R i n s e  B l a n k  (rng/rnl)= 0.0000 
I rnp inger  . B l a n k  (rng/rnl)= 0.0000 

(9) ( 9 )  ( r n l )  (9) 



FILE NAME - baginlt 
RUN # - baginlt 
LOCATION - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet )= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure ( Inches H20 )= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Average Meter Temperature (F )= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F )= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root o f  Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( Inches )= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Circular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, cubic ft/min)= 

Particulate Loading - Front Half 
Particulate Weight (g )= 
particulate Loading, Dry Std. (gr/scf)= 

particulate Loading, Actual (gr/cu ft )= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

PROG.=VER 06/09/89 
05-05-1994 11:15:56 

847.042 
898.530 
1.027 
0.001 

52.915 

29.13 
-0.37 

21 .o 
0 .o 
1.5 

54 
0.67 
0.790 

59 

28.84 
28 -68 

0 .E733 
94.5 

0 -84 
120.0 
0.172 
36.0 
36.0 

7 -07 

2,967 
20,974 
20,753 
20,439 

52 .a78 

4.5862 Corr. to 7% 02 & 12% C02 
1.3347 % 1.701412E+38 

1.3001 
233.80 

133.4729 
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METHOD 201A/202 
FIELD LABORATORY SETUP DATA 1hI-k 

MRI Project No. 4601.01.05 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: . 3- 13aJkausQ J i + , I / C J  Lf 2 

R u n  No. .J Sampling Train No. 0 -1. Sample Box No. 
Set up person(s) : <TY .A- L Date / I -9-73 
Transfer to Sampler: Sample Box Leak Check: cfm @ in.Hg vacuum 

Relinquished By . Received By DiL/c?clJ Date/Time / / Y - Y ~  1330 

TRAIN COMPONENT 3--- COMPONENT NO. LOADING DATA 

PM-10 Preseparator * Initial Weights 
Probe (Liner-Glass) * (grams) * *  

Female Probe Blank-off Empty Loaded 
90° Bypass * Filter Type: 

Filter Holder Front Whatman QM-A 
Filter Holder Back Filter 1.D.No.: 
Short 90' Connector 5P-g 

-5% 9. Y 572. I 1st Impinger too 
(Short-stem Mod-GBS) .56 mLs 

J 7 L .  f 
U-Connector (A) H2O 

u-connector' (B) HZO 
2nd Impinger (GBS) 100 mLs 4 72.5 

7 3rd Impinger (GBS) Empty Y 4 / .  1 
U-Connector ( C )  

4th Impinger (Mod-GBS) -200 g indicating 697-9 
Impinger outlet connector L/H - 2  silica gel 

* Nozzle openings covered with parafilm, and nozzle placed in ziplock bag before and 
after sampling. Probe liner outlet sealed with glass female blank-off, and probe 
liner inlet sealed with Teflon tape and Swagelok cap before and after sampling. 
Sample box inlet covered (not sealed) with aluminum foil before and after sampling. 

** Initial weights of additional components exchanged during the run also entered here 
All exchange component openings covered with parafilm. 

component Changes After Setup And Before Recovery And Other Comments: 



METHOD 201A/202 
FIELD LAB ORATORY SAMPLE RECOVERY DATA Tk1.k 

MRI Project NO. 4601.01.05.01 
Client/source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Baghouse Inlet 

RW NO. a Sampling Train NO. P/o -2- Sample Box No. 
Transfer for Recovery: 

Relinquished B y  
Sample box recov&p 
Probe recovery person(s) : 

L Date/Time //-9-5? 17oi, 
Date: / I - 9 9 3  
Date: 11-5-9 3 

BACK HALF RECOVERY 
4th 5th 6th 7th 8th-1 8th-2 

Description 
and color: 
Impingers: >>>>>>>>>>>>> 1-3 <c< 

Sample Number: >>>> 
Sample Bottle Tare Wt.(g) - _ -  
Sample Bottle Gross Wt.(g) 

Components Rinsed: ** filter support, *** lth-3th impingers, filter holder back, 45/90’ 
connector U-connectors A-C 
Sample Bottle Final Wt.(g) 

Net Sample Wt. (g) 

<------------Before Rinses 
Rinse Solution: MethChlrd 

After Rinses 

FRONT HALF RECOVERY 
Sample Number: 2 001 -2 002 003 

samule Bottle Tare Wt.(g) - IN-STK FILTER 
~- 

sampie Bottle Gross Wt. (g)  ZZ?’ /. 0 
Rinse Solution Acetone 

Sample Number: 
Sample Bottle Tare Wt.(g) 

Rinse Solution: Acetone 
ComDonents Rinsed****: Drobe liner, filter 

/ 2 0 . h  
Acetone 

4-7 

Des iDtion and Color: 
/ Fi ter - -  

older front 
Sample i3ottle Gross Wt. (g) - 
Net Acetone sample Wt. (g) 
Sample Bottle Final Wt.(g) 

Net sample Wt. (g) 

w/Acetone 

COMMENTS : 



FILE NAME - bagin2 
RUN # - bagin2 
LOCATION - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 
Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet )= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure ( in Hg)= 
Static Pressure ( Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Average Meter Temperature (F )= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( Inches)= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Circular Stack 
Stack Area (Square Feet)= 

Stack Velocity ( Actual, Feet/min )= 
Flow Rate (Actual, Cubic ft/rnin)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 

Particulate Weight (g )= 
Particulate Loading, Dry Std. (gr/scf)= 

particulate Loading, Actual (gr/cu ft)= 
Emission Rate (lb/hr )= 

No Back Half Analysis 

PROG .=VER 06/09/89 
05-04-1994 12:59:35 

899 .746 
926.755 

1.027 
0.001 
27.738 
27.028 

29.13 
-0.37 

21 .o 
0 .o 
1.5 

68 
0.67 
0.790 

64 

28.84 
28 -68 

0.8733 
97 .O 

0.84 
60.0 
0.172 
36 .O 
36 -0 

7.07 

2,980 
21,065 
20,663 
20,351 

0.2340 Corr. to 7% 02 & 12% C02 
0.1333 % - .268297E+37 

0.1287 
23.25 

13.3319 



* * M E T R I C  U N I T S  * * 
FILE NAME - bagin2 
RUN # - bagin2 
LOCATION - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 
I n i t i a l  Meter Volume (Cubic Meters)= 
F i n a l  Meter Volume (Cubic Meters)= 
Meter Factor= 
F i n a l  Leak Rate ( c u  m/min)= 
Net Meter Volume (Cubic Meters )= 
Gas Volume (Dry Standard Cubic Meters)= 

Barometric Pressure ( m m  Hg)= 
S t a t i c  Pressure ( m m  H20)= 

Percent 
Percent 
Percent 

Average 
Average 
Average 
Average 

Oxygen= 
Carbon Dioxide= 
Water= 

Meter Temperature 
De l ta  H ( m m  H20)= 
Del ta  P ( m m  H20)= 
Stack Temperature 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of  Del ta  P ( m m  H20)= 
% I s o k i n e t i c =  

P i t o t  Coe f f i c i en t=  
Sampling T i m e  (Minutes)= 
Nozzle Diameter ( m m  )= 
Stack Axis #1 (Meters)= 
Stack A x i s  #2 (Meters)= 
C i r c u l a r  Stack 
Stack Area (Square Meters)= 

Stack Ve loc i t y  ( A c t u a l ,  m/min )= 
Flow r a t e  ( A c t u a l ,  Cubic m/min)= 
Flow r a t e  (Standard, Wet, Cubic m/min)= 
Flow r a t e  (Standard, Dry, Cubic m/min)= 

P a r t i c u l a t e  Loading - Front  Half 

p a r t i c u l a t e  Weight ( g  )= 
P a r t i c u l a t e  Loading, Dry S t d .  (mg/cu m ) =  

P a r t i c u l a t e  Loading, Actual  (mg/cu rn)= 
Emission Rate ( kg/hr )= 

No Back H a l f  Analys is  

PROG .=VER 06/09/89 
05-04-1994 12:59:37 

25.477 
26.242 
1.027 

0 .oooo 
0.785 
0.765 

740 
-9 

21 .o 
0 .o 
1.5 

20 
17 .O 
20.1 
18 

28.84 
28.68 

4.4014 
97 .O 

0.84 
60.0 
4.37 
0.914 
0 -914 

0.657 

908 
596 
585 
576 

0.2340 C o r r .  t o  7% 02 & 12% C02 
305.7 % 1.701412E+38 

295.2 
10.56 

30573 .O 



F I L E  NAME - b a g i n 2  
RUN # - b a g i n 2  
L O C A T I O N  - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 
P o i n t  # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

F r a c t i o n  

DRY CATCH 
FILTER 

D e l t a  P D e l t a  H 
( i n .  H20) ( i n .  H20)  
0 -240 0.67 
0 -540 0.67 
0.540 0.67 
0.750 0.67 
1 . loo 0.67 
1 . l oo  0.67 
0.600 0.67 
1.200 0.67 
0.960 0.67 
0.700 0.67 
0.830 0.67 
0.920 0.67 

PROG.=VER 06/09/89 
05-04-1994 12:59:38 

S t a c k  
( F )  
64 
64 
63 
64 
64 
63 
64 
64 
63 
63 
63 
63 

T Meter  T 
I n ( F )  O u t ( F )  
71 69 
71 68 
71 68 
71 68 
71 68 
71 67 
70 67 
70 67 
69 66 
68 65 
66 65 
65 64 

F i n a l  W t .  Ta re  W t .  B l a n k  W t .  N e t  W t .  
( 9 )  ( 9 )  ( 9 )  ( 9 )  

0.0000 0.0000 0 .oooo 0 .oooo 
0.3323 0.2874 0 .oooo 0.0449 

F r a c t i o n  F i n a l  W t .  Ta re  W t .  V o l .  N e t  W t .  
( 9 )  ( 9 )  ( m l )  ( 9 )  

PROBE RINSE 86.4034 86.2143 97 .O 0.1891 
IMPINGERS 0 .oooo 0 .oooo 0 .o 0.0000 
Probe R inse  B l a n k  (rng/rnl)= 0.0000 
I m p i n g e r  B l a n k  ( m g / m l ) =  0 .OOOO 



FILE NAME - bagin2t 
RUN # - bagin2t 
LOCATION - baghouse 
DATE - 11-09-93 
PROJECT # - 4601 .01.05.01 
Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet)= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure ( Inches H20 )= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Average Meter Temperature (F )= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F )= 

D r y  Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( Inches )= 
Stack Axis #1 ( Inches)= 
Stack Axis #2 (Inches)= 
Circular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feetlmin )= 
Flow Rate (Actual, Cubic ft/rnin)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, D r y ,  Cubic ft/min)= 

Particulate Loading - Front Half 
Particulate Weight (g )= 
Particulate Loading, Dry Std. (gr/scf )= 

Particulate Loading, Actual (gr/cu ft)= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

PROG.=VER 06/09/89 
05-05-1994 11:17:40 

899.746 
926.755 

1.027 
0.001 
27.738 
27.028 / 

29.13 
-0.37 

21 .o 
0 .o 
1.5 

68 
0.67 
0.790 

64 

28.84 
28.68 

0 .e733 
97 .O 

0.84 
60 .O 
0.172 
36 .O 
36 .O 

7 -07 

2,980 
21,065 
20,663 
20,351 

4.1066 Corr. to 7% 02 & 12% C02 
2.3398 % 1.701412E+38 

2.2596 
408.08 

233 -9809 





METHOD 2 0 1 A / 2 0 2  
F IELD LABORATORY SETUP DATA e 

MRI Project No. 4601.01.05 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: 

Run No. 3 sampling Train No. Pld -2 Sample Box No. 
Set up person(s) : S, Jvl .L Date / l - 9 - ? 3  
Transfer to Samplerd Sample Box Leak Check: cfm 13 in.Hg vacuum 

Relinquished By Received By Date/Time 

YqGNO. 

TRAIN COMPONENT COMPONENT NO. LOADING DATA 

PM-10 Preseparator * Initial Weights 

Female Probe Blank-off Empty Loaded 
Probe (Liner-Glass) * (grams) * *  

90' Bypass * Filter Type: 
Filter Holder Front Whatman QM-A 
Filter Holder Back Filter 1.D.No.: 
Short 90' Connector SFL, 

1st Impinger 
(Short-stem Mod-GBS) 50 mLs SF* I 

U-Connector (A) HZO 

U-Connector (B) H20 

U-Connector (C) 

2nd Impinger (GBS) 100 mLs Y 72.3 575-6 

3rd Impinger (GBS) Empty / Y.q.9 

4th Impinger (Mod-GBS) -200 g indicating 7 0 d  .9 
Impinger Outlet Connector silica gel 

* Nozzle openings covered with parafilm, and nozzle placed in ziplock bag before and 
after sampling. Probe liner outlet sealed with glass female blank-off, and probe 
liner inlet sealed with Teflon tape and Swagelok cap before and after sampling. 
Sample box inlet covered (not sealed) with aluminum foil before and after sampling. 

All exchange component openings covered with parafilm. 
** Initial weights of additional components exchanged during the run also entered here. 

Component Changes After Setup And Before Recovery And Other Comments: 



METHOD 201A/202 
FIELD LABORATORY SAMPLE RECOVERY DATA f h l ~ k  

MRI Project No. 4601.01.05.01 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Baghouse Inlet 

Run No. 3 Sampling Train No. P/O -2 Sample Box No. 
Transfer for Recovery: 

Relinquished By Received By -7 h- L Date/Time //-/(-93 / O W  
Sample box recovery pers Date: 
Probe recovery person(s): Date :]/-/)-99 

BACK HALF RECOVERY 
Impinger : 1st 2 nd 5th 6th 7th 8th-1 8th-2 

Final Wt . (9) 569-9 s7f.c 

/s- 0 1 

Initial Wt. ( g )  S P .  I 3- 7s. L 
Net Wt. (9) , / .7 7 7 Collected (g): 

Description 
and color: //L- d- a f l  
Impingers: >,>>>>>>>>>>> 1-3 <<< 

Sample Number: >>>> 
Sample Bottle T a r e  WP.. (g! 
Sample Bottle Gross Wt.(g) <------------Before Rinses 

Components Rinsed: ** filter support, ***  lth-3th impingers, filter holder back, 45/90' 
Rinse Solution: MethChlrd 

connector U-connectors A-C 
Sample Bottle Final Wt. (g) 

Net Sample Wt. ( g )  

Sample Number: 
Sample Bottle Tare Wt.(g) 
sampie Bottle Gross wt. (g) 

Rinse Solution 

Sample Number: 
Sample Bottle Tare Wt.(g) 

Rinse Solution: 
Components Rinsed****: 

Sample Bottle Gross Wt. (9) 
Net Acetone Sample Wt.(g) 
Sample Bottle Final Wt. ( g )  

Net Sample Wt. ( g )  

After Rinses 

FRONT HALF RECOVERY 
-3 001 3 0 0 2  3003 
9x7 IN-STK FILTER SF6 

/ Y 9 * 7  k30-,& 
Acetone Acetone 

Filter 
Acetone Description and Color: 
probe liner, filter holder front 6 c a  31 

w/Acetone / 



FILE NAME - bagin3 
RUN # - bagin3 
LOCATION - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet)= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure ( Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Average Meter Temperature (F )= 
Average Delta H ( in H20)= 
Average Delta P ( in H20)= 
Average Stack Temperature (F )= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (Inches)= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Circular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feethin)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
Particulate Weight (g)= 
Particulate Loading, Dry Std. (gr/scf)= 

Particulate Loading, Actual (gr/cu ft)= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

PROG.=VER 06/09/89 
05-04-1994 13:01:02 

926 -807 
953.435 

1.027 
0.001 

27.347 
27.464 

29.13 
-0.37 

21 .o 
0 .o 
1.5 **Saturated Stack** 

52 
0 -67 

0.790 
55 

28.84 
28.68 

0 .a733 
97 - 8  

0.84 
60.0 

0.172 
36 .O 
36 .O 

7.07 

2,957 
20,899 
20,828 
20,513 

0.2242 Corr. to 7%. 02 8, 12% c02 
0.1257 % 2.138926€+37 

0.1233 
22.10 

12.5715 



* * METRIC U N I T S  * * 
FILE NAME - bagin3 
RUN # - bagin3 
LOCATION - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 

I n i t i a l  Meter Volume (Cubic Meters)= 
F i n a l  Meter Volume (Cubic Meters)= 
Meter Factor= 
F i n a l  Leak Rate ( c u  m/min)= 
Net Meter Volume (Cubic Meters)= 
Gas Volume (Dry Standard Cubic Meters)= 

Barometric Pcessure ( mm Hg )= 
S t a t i c  Pressure ( m m  H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Average Meter Temperature (C )= 
Average De l ta  H ( m m  H20)= 
Average De l ta  P ( m m  H20)= 
Average Stack Temperature (C )= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root o f  De l ta  P ( m m  H20)= 
% I s o k i n e t i c =  

P i t o t  Coe f f i c i en t=  
Sampling Time (Minutes)= 
Nozzle Diameter ( m m  )= 
Stack A x i s  #1 (Meters)= 
Stack Axis #2 (Meters)= 
C i r c u l a r  Stack 
Stack Area (Square Meters )= 

Stack Ve loc i t y  ( A c t u a l ,  m/min )= 
Flow r a t e  ( A c t u a l ,  Cubic m/min)= 
Flow r a t e  (Standard, Wet, Cubic m/min)= 
Flow r a t e  (Standard, Dry, Cubic m/min)= 

P a r t i c u l a t e  Loading - Front  Ha l f  

P a r t i c u l a t e  Weight ( g  )= 
P a r t i c u l a t e  Loading, Dry Std. (mg/cu m ) =  

P a r t i c u l a t e  Loading, Ac tua l  (mg/cu m ) =  
Emission Rate ( kg/hr )= 

No Back H a l f  Analysis 

PROG.=VER 06/09/89 
05-04-1994 13:01:03 

26.243 
26.997 

1.027 
0.0000 

0.774 
0.778 

740 
-9 

21 .o 
0.0 
1.5 **Saturated Stack** 

11 
17.0 
20.1 

13 

28.84 
28 -68 

4.4014 
97.8 

0.84 
60.0 
4.37 

0.914 
0.914 

0 -657 

90 1 
592 
590 
581 

0.2242 Corr.  t o  7% 02 & 12% C02 
288.3 % 1.701412E+38 

282.9 
10.03 

28829.3 



F I L E  NAME - b a g i n 3  
RUN # - bagin3 
L O C A T I O N  - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01 

P o i n t  # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

F r a c t i o n  

DRY CATCH 
FILTER 

05.01 

D e l t a  P D e l t a  H 
( i n .  H20) ( i n .  H20) 

0.240 0 -67 
0.540 0.67 
0.540 0.67 
0.750 0.67 
1 . loo  0 -67 
1.100 0.67 
0.600 0.67 
1.200 0.67 
0.960 0.67 
0.700 0.67 
0.830 0.67 
0.920 0.67 

PROG.=VER 06/09/89 
05-04-1994 13:01:04 

S t a c k  
( F )  
56 
56 
56 
56 
56 
56 
55 
55 
55 
54 
54 
54 

Meter  T 
I n ( F )  O u t ( F )  

57 54 
57 54 
57 53 
56 53 
55 52 
54 51 
54 51 
53 51 
52 50 
51 49 
50 48 
49 48 

T 

F i n a l  W t .  Ta re  W t .  B l a n k  W t .  N e t  W t  
( 9 )  ( 9 )  ( 9 )  ( 9 )  

0.0000 0 .oooo 0 .oooo 0.0000 
0.3241 0 -2794 0 .oooo 0 -0447 

F r a c t i o n  F i n a l  W t .  Ta re  W t .  V o l .  N e t  W t  

PROBE RINSE 115.8773 115.6978 68 .O 0.1795 
IMPINGERS 0.0000 0 .oooo 0.0 0 .oooo 
Probe  R i n s e  B l a n k  (rng/rnl)= 0.0000 
I rnp inger  B l a n k  (rng/rnl)= 0 .OOOO 

( 9 )  ( 9 )  ( m l )  ( 9 )  



FILE NAME - bagin3t 
RUN # - baginst 
LOCATION - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet )= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure ( Inches H20 )= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Average Meter Temperature (F)= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature ( F ) =  

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter ( Inches )= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Circular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feethin)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
particulate Weight ( g )= 
particulate Loading, Dry Std. (gr/scf)= 

particulate Loading, Actual (gr/cu ft)= 
Emission Rate (lb/hr )= 

No Back Half Analysis 

PROG.=VER 06/09/89 
05-05-1994 11:20:19 

926.807 
953.435 

1.027 
0.001 

27.347 
27.464 

29.13 
-0.37 

21 .o 
0 .o 
1.5 **Saturated Stack** 

52 
0.67 

0.790 
55 

28 -84 
28.68 

0 .a733 
97.8 

0.84 
60.0 

0.172 
36.0 
36.0 

7.07 

2,957 
20,899 
20,828 
20,513 

4.5845 Corr. to 7% 02 8, 12% C 0 2  
2.5707 % 1.701412E+38 

2.5223 
451 -93 

257 -0683 



from . . . 
ROY NEULICHT 



7 



METHOD 201A/202 
FIELD LABORATORY SETUP DATA 

MRI Project NO. 4601.01.05 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No. 3 

Run No. ! Sampling Train No. .p/fl Sample Box NO. 
Set up person(s) : Date ]/-E -73 

- - - C %  .A?- L 
Sample Box Leak Check: cfm @ in.Hg vacuum 

Date/Time / I-? 9 3  / T O O  

~~ -. 
Transfer to sampler:._ ,.' ., :, 
Relinquished B+' .&- /idz;' 

., 
Received ?e M- 

~ \,--.-.-/.- __...- <- 
TRAIN COMPONENT COMPONENT NO. LOADING DATA 

PM-10 Preseparator * Initial Weights 

Female Prnh- a7anlr=off Empty Loaded 
* (grams) ** 

/ 

* Filter Type: 
Fi1t-y Whatman QM-A 

~ F r E x c k  Filter 1.D.No.: 

- 
1st Impinger 

(Short-stem Mod-GBS) .a )@J mLs YLY. 9 5 7 7 . 9  y 

U-connector (A) HZO 

U- Connec tor (B) H20 
2nd Impinger (GBS) f - / 7 O  100 mLs 4 7 Y -  f 5- 7 Y .  7 

4th Impinger (Mod-GBS) L7-302 -200 g indicating dS'Y. I 

- 3rd ImpingedflqjdBS) Empty Y L 3 .  / 
U-Connector (C) 

Impinger Outlet Connector - silica gel 

* Nozzle openings covered with parafilm, and nozzle placed in ziplock bag before and 
after sampling. Probe liner outlet sealed with glass female blank-off, and probe 
liner inlet sealed with Teflon tape and Swagelok cap before and after sampling. 
Sample box inlet covered (not sealed) with aluminum foil before and after sampling. 

All exchange component openings covered with parafilm. 
* *  Initial weights of additional components exchanged during the run also entered here. 

Component Changes After Setup And Before Recovery And Other Comments: 

F d L - l . 4 9  



METHOD 201A/202 
FIELD LABORATORY SAMPLE RECOVERY DATA 0-t I C  t 

MRI Project No. 4601.01.05.01 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Baghouse Inlet 

I Run NO. I Sampling Train No. P / 0 7  1 Sample Box No. 
Transfer for Recovery: 

Relinquished By DY- m d  5 Date/Tirne / I T - q >  / 7 o U  
Sample box recovery Date: 
Probe recovery person(s1 : Date: / / - T - o  

BACK HALF RECOVERY. 
5th 6th 7th 8th-1 8th-2 

Final Wt. (g) 
Initial wt. ( g )  

Net Wt. (9) 
[ Total Condensate Collected ( g )  : /a ...i 1 

Description 
and color: 
Impingers: >>>>>>>>>>>>> 1-3 <<< 

Sample Number: >>>> 
~~ Sample Bottle Tare Wt.(g) 

Sample Bottle Gross Wt. (9) 

Components Rinsed: * *  filter support, * * *  lth-3th impingers, filter holder back, 95/90' 
connector U-connectors A-C 
Sample Bottle Final Wt.(g) After Rinses 

Net Sample Wt. ( g )  

<------------Beiore Rinses 
Rinse Solution: MethChlrd 

FRONT HALF RECOVERY 
Sample Number: I006 I007 1 0 0 8 ,  

Sample Bottle Tare Wt. ( g )  j 7 ?  '/ C i r  J IN-STK FILTER 
Sample Bottle Gross Wt. ( g )  J.Z! 7 t .  7 

Rinse solution Acetone *tone 

Sample Number: 
Sample Bottle Tare Wt.(g) 

Rinse Solution: Acetone ion and Color: 
Components Rinsed****: probe liner, filter holder front 

Sample Bottle Grqss Wt.(g) w/Acetone 
Net Acetone Sample Wt. (g) 
Sample Bottle Final Wt.(g) 

Net Sample Wt.(g) 

COMMENTS : 

j * L k J  



FILE NAME - bagoutl 
RUN # - bagouti 
LOCATION - baghouse 
DATE - 11-11-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Feet )= 
Final Meter Volume (Cubic Feet )= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet)= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure ( in Hg )= 
Static Pressure ( Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Average Meter Temperature ( F  )= 
Average Delta H ( in H20)= 
Average Delta P (in H20)=  
Average Stack Temperature (F)= 

Dry Molecular Weight= 
ijei iioiecuiar weignr= 

Average Square Root of Delta P (in H 2 0 ) =  
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( Inches)= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Circular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
Particulate Weight (g)= 
Particulate Loading, Dry Std. (gr/scf )= 

Particulate Loading, Actual (gr/cu ft)= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

PROG.=VER 06/09/89 
05-04-1994 12:46:17 

708 .SO5 
888.673 

1.010 
0.001 

181.970 
175.437 

29.27 
-0.37 

21 .o 
0 .o 
1.5 

76 
0.67 

1 -990 
58 

28.84 
Z8.68 

1.4092 
92.1 

0.84 
350.0 
0.146 

32 .O 
32 .O 

5.59 

4,773 
26,656 
26,541 
26,140 

0.0027 Corr. to 7% 02 & 
0.0002 % 4.042677E+3 

0.0002 
0 .05 

12% co: 
0.0238 



* * METRIC UNITS * * 
FILE NAME - bagouti PROG .=VER 06/09/89 
RUN # - bagoutl 05-04-1994 12:46:18 
LOCATION - baghouse 
DATE - 11-11-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Meters)= 20.062 
Final Meter Volume (Cubic Meters)= 25.164 
Meter Factor= 1.010 
Final Leak Rate (cu rn/min)= 0 .oooo 
Net Meter Volume (Cubic Meters)= 5.153 
Gas Volume (Dry Standard Cubic Meters)= 4.968 

Barometric Pressure ( m m  Hg)= 
Static Pressure ( m m  H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Average Meter Temperature (C )= 
Average Delta H ( m m  H20)= 
Average Delta P ( m m  H20)= 
Average Stack Temperature (C )= 

Dry Molecular Weight= 
Wet Molecular Weight= 

- 

743 
-9 

21 .o 
0 .o 
1.5 

25 
1 7  .O 
50.5 

15 

28.84 
28.68 

Average Square Root of Delta P (mrn H20)= 7 .lo19 
% Isokinetic= 92.1 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( m m  )= 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Circular Stack 
Stack Area (Square Meters)= 

0.84 
350 .O 

3.71 
0.813 
0.813 

0.519 

Stack Velocity (Actual, m/min )= 1,455 

Flow rate (Standard, Wet, Cubic m/min)= 752 
Flow rate (Standard, Dry, Cubic m/min)= 740 

Particulate Loading - Front Half 
Particulate Weight (g )= 0.0027 Corr. t o  7% 02 8, 12% co2 
Particulate Loading, Dry Std. (mg/cu m ) =  

Particulate Loading, Actual (ms/cu m ) =  0.5 

Flow rate (Actual, Cubic m/min)= 755 

0.5 % 9.270783€+37 
54.5 

Emission Rate ( kg/hr )= 0.02 

No Back Half Analysis 



. FILE NAME - bagoutl 
RUN # - bagoutl 
LOCATION - baghouse 
DATE - 11-11-93 
PROJECT # - 4601.01.05.01 

Point # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Fraction 

DRY CATCH 
FILTER 

Fraction 

Delta P Delta H 
(in. H20) (in. H20) 
,1 .900 0 -67 
2.300 0.67 
2.300 0.67 
1 -800 0 -67 
1 .a00 0.67 
1 .a00 0.67 
1.900 0.67 
2.100 0.67 
1.900 0 -67 
2.100 0.67 

PROG.=VER 06/09/a9 
05-04-1994 12:46:19 

Stack T Meter T 
(F) In(F) Out(F) 
57 63 62 
57 76 65 
57 79 70 
57 81 73 
57 81  74 
59 a2 75 
59 83 76 
60 84 77 
60 85 . 79 
60 85 79 

Final Wt. Tare Wt. Blank Wt. Net Wt. 
(9) (9) ( 9 )  (9) 

0 .oooo 0 .oooo 0 .oooo 0.0000 
n .'e94 n .'Else 0 .c!c!c!c c! . "526 
Final Wt. Tare Wt. V o l .  Net Wt. 
(9) (9) ( m l )  (9) 

PROBE RINSE 101.3541 101.3540 56 .O 0,0001 
IMPINGERS 0 .  GOO0 0 .oooo G .O G .OOOO 
Probe Rinse Blank (rng/rnl)= 0.0000 
Impinger Blank (rng/rnl )= 0 .OOOO 



FILE NAME - bagoutlt 
RUN # - bagoutlt 
LOCATION - baghouse 
DATE - 11-11-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume ( Cubic Feet )= 
Gas Volume (Dry Standard Cubic Feet )= 

Barometric Pressure (in Hg)= 
Static Pressure ( Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Average Meter Temperature (F )= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( Inches )= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Circular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
Particulate Weight (g)= 
Particulate Loading, Dry Std. (gr/scf)= 

Particulate Loading, Actual (gr/cu ft)= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

PROG .=VER 06/09/89 
05-05-1994 11:23:08 

708.505 
888.673 

1.010 
0.001 

181.970 
175.437 

29.27 
-0.37 

21 .o 
0 .o 
1.5 

76 
0.67 

1.990 
58 

28 .84 
28.68 

1.4092 
92.1 

0.84 
350 .O 
0.146 

32 .O 
32 .O 

5.59 

4,773 
26,656 
26,541 
26,140 

0.0133 Corr. to 7% 02 8, 12% c02 
0.0012 % 1.986977E+35 

0.0011 
0.26 

0.1168 



I 
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METHOD 201A/202 
FIELD LABOFSTORY SETUP DATA l U  e 

MRI Project No. 4601.01.05 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No. 3 

Run No. L Sampling Train No. P / o  L 3 Sample Box No. 

Transfer to sampler: J Sample Box Leak Check: cfm @ in.Hg vacuum 

Relinquished By Received By Date /Time 

Set up person(s) : .3& A c L. Date //-P-yJ 

TRAIN COMPONENT COMPONENT NO. LOADING DATA 

PM-10 Preseparator t Initial Weights 
Emhe-cLiner--GkcsS) * (grams) ** 

Empty Loaded 
-S * Filter Type: 

- P i . l L U L  - Whatman QM-A 
m l d e r  Back Filter 1.D.No.: 
Pf- S'F q 

1st Impinger 
(Short-stem Mod-GBS) ' a!& mLs Y70,]  570. '/ 

u- Connector (A) HlO 
2nd Impinger (GBS) ?-//Z 100 mLs v7,: p S 7 U . P  

- 962.6 
u- Connector (B ) HZO 

3rd 1mpinged)ldk) B-/Y3 Empty 
U- Connector (C) 

4th Impinger (Mod-GBS) -200 g indicating 7 a  1 
Impinger Outlet Connector silica gel 

* Nozzle openings covered with parafilm, and nozzle placed in ziplock bag before and 
after sampling. Probe liner outlet sealed with glass female blank-off, and probe 
liner inlet sealed with Teflon tape and Swagelok cap before and after sampling. 
Sample box inlet covered (not sealed) with aluminum foil before and after sampling. 

All exchange component openings covered with parafilm. 
* f  Initial weights of additional components exchanged during the run also entered here. 

Component Changes After Setup And Before Recovery And Other Comments: 



METHOD 2 0 1 A / 2 0 2  
FIELD LABORATORY SAMPLE RECOVERY DATA O- t lA 

MRI Project No. 4601.01.05.01 
Clientjsource: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Baghouse Inlet 

Run No. 2 Sampling Train No. Pi 0-3 Sample Box NO. 
Transfer for  Recovery: 

Relinquished By Received By Date/Tirne 
Sample box recovery person(s) : Date: 
Probe recovery person(s) : Date: 

BACK HALF RECOVERY 
5th 6th 7th 8th-1 8th-2 Impinger : 

Final Wt. (9) 
Initial wt. (9) 

Net Wt. (g) 
[ Total Condensate Collected (g): ar. 6 1 

A Description 
and color: 
Impingers: >>>>>>>>>>>>> 1-3 <<< 

Sample Number: >>>> 
Sample nnttle Tare Wt. !”! 
Sample Bottle Gross Wt.(g) 

Components Rinsed: * *  filter support, * * *  Ith-3th impingers, filter holder back, 45/90’ 
connector U-connectors A-C 
Sample Bottle Final Wt. (g) 

Net Sample Wt. (g) 

<------------Before Rinses 
Rinse Solution: MethChlrd 

After Rinses 

FRONT HALF RECOVERY 
Sample Number: 2006 008 

i6gn 7 IN-STK FILTER * Sample Bottle Tare Wt.(g) 
Sample Bottle Gross Wt. (g) 2 6 7. 3 

Rinse Solution Acetone Acetone 

Sample Number: 
Sample Bottle Tare Wt.(g) Filter 

Rinse Solution: Acetone Description and Color: 
Components Rinsed****: probe liner, filter holder front 

Sample Bottle Gross Wt.(g) w/Acetone 
Net Acetone Sample Wt.(g) 
Sample Bottle Final Wt.(g) 

Net Sample Wt. (g) 

COMMENTS : 



FILE NAME - bagout2 
RUN # - bagout2 
LOCATION - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 
Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet )= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure ( in Hg)= 
Static Pressure ( Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Average Meter Temperature (F )= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( Inches)= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Circular. Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
Particulate Weight (g )= 
Particulate Loading, Dry Std. (gr/scf)= 

Particulate Loading, Actual (gr/cu ft)= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

PROG .=VER 06/09/89 
05-04-1994 12:51:08 

898.745 
1110.540 

1.010 
0 -001 

213.913 
206.567 

29.27 
-0.37 

21 .o 
0 .o 
1.5 

76 
0.67 
1.950 

56 

28.84 
28.68 

1.3949 
91.1 

0.84 
420.0 u' 
0.146 
32 .O 
32 .O 

5.59 

4,716 
26,337 
26,322 
25,925 

0.0027 Corr. to 7% 02 & 12% C02 
0.0002 

0.0002 
0.04 

% 3.428217E+34 
0 -0201 



* * METRIC UNITS * * 
FILE NAME - bagout2 
RUN # - bagout2 
LOCATION - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 
Initial Meter Volume (Cubic Meters)= 
Final Meter Volume (Cubic Meters)= 
Meter Factor= 
Final Leak Rate (cu m/min)= 
Net Meter Volume (Cubic Meters )= 
Gas Volume (Dry Standard Cubic Meters)= 

Barometric Pressure (mm Hg)= 
Static Pressure (mm H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Average Meter Temperature (C )= 
Average Delta H (mm H20)= ' 
Average Delta P (mm H20)= I 

Average Stack Temperature (C)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root o f  Delta P (mm H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter (mm )= 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Circular Stack 
Stack Area (Square Meters)= 

Stack Velocity (Actual, m/rnin )= 
Flow rate (Actual, Cubic m/min)= 
Flow rate (Standard, Wet, Cubic rn/rnin)= 
Flow rate (Standard, Dry, Cubic m/rnin)= 

Particulate Loading - Front Half 
Particulate Weight (g )= 
Particulate Loading, Dry Std. (mg/cu m)= 

particulate Loading, Actual (mg/cu m )= 
Emission Rate ( kg/hr )= 

No Back Half Analysis 

25.449 
31.4'46 
1.010 
0 .oooo 
6.057 
5 -849 

743 
-9 

21 .o 
0 .o 
1.5 

24 
17 .O 
49.5 

14 

28.84 
28.68 

7.0301 
91.1 

0.84 
420 .O 
3.71 
0 .813 
0 .813 

0.519 

1,437 
746 
745 
734 

PROG.=VER 06/09/89 
05-04-1994 12:51:10 

0.0027 Corr. to 7% 02 & 12% C02 
0.5 % 7.861686E+37 

0.5 
0.02 

46.2 



FILE  NAME - b a g o u t 2  
RUN # - b a g o u t 2  
L O C A T I O N  - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 
P o i n t  # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

F r a c t i o n  

DRY CATCH 
FILTER 

D e l t a  P D e l t a  H 
( i n .  H20)  ( i n .  H20) 
1.700 0.67 
1.900 0.67 
2 .ooo 0.67 
1.900 0.67 
2.100 0.67 
1.900 0.67 
1.800 0.67 
1.800 0.67 
1.800 0 -67 
2.300 0.67 
2.300 0.67 
1.900 0.67 

PROG.=VER 06/09/89 
05-04-1994 12:51:11 

S t a c k  
( F )  
50 
53 
53 
56 
58 
58 
58 
58 
58 
58 
58 
58 

Meter  T \ T 
I n ( F )  O u t ( F )  
62 54 
70 61 
76 68 
78 71 
80 70 
81 72 
82 74 
82 75 
84 79 
85 80 
85 80 
85 80 

F i n a l  W t .  Ta re  W t .  B l a n k  W t .  N e t  W t .  
( 9 )  ( 9 )  ( 9 )  ( 9 )  

0 .oooo 0.0000 0 .oooo 0 .oooo 
0.2882 0.2861 0 .oooo 0.0021 

F r a c t i o n  F i n a l  W t .  Ta re  W t .  V o l .  N e t  W t .  
( 9 )  (9) ( m l )  ( 9 )  

PROBE RINSE 85.1247 85.1241 98 .O 0.0006 
IMPINGERS 0 .oooo 0 .oooo 0.0 0.0000 
Probe Rinse B l a n k  (rng/rnl)= 0.0000 
I m p i n g e r  B l a n k  (mg/rnl)= 0 .OOOO 



FILE NAME - bagout2t 
RUN # - bagout2t 
LOCATION - baghouse 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 
Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet )= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure ( Inches H20 )= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water= 

Average Meter Temperature (F)= 
Average Delta H ( in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F )= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H 2 0 h  
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter ( Inches )= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Circular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min)= 
Flow Rate (Actual, Cubic ft/min )= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
particulate Weight (g )= 
particulate Loading, Dry Std. (gr/scf )= 

particulate Loading, Actual (gr/cu ft)= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

PROG.=VER 06/09/89 
05-05-1994 11:25:34 

898.745 
1110.540 

1.010 
0 -001 

213.913 
206.567 

29.27 
-0 -37 

21 .o 
0 .o 
1.5 

76 
0.67 
1.950 

56 

28 -84 
28.68 

1 .3949 
91.1 

0 -84 
420 .O 
0.146 
32.0 
32 .O 

5.59 

4,716 
26,337 
26,322 
25,925 

0.0109 Corr. to 7% 02 8, 12% C02 
0.0008 % 1.383142€+35 

0.0008 
0 -18 

0.0813 
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METHOD 201A/202 
FIELD LABORATORY SETUP DATA *z 

MRI Project No. 4601.01.05 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack NO. 3 

Run No. ! Sampling Train No. s'v- 1 sample BOX NO. 0 I I 9SC 
set up person(s) : J: /?7- &. Date / / - / 2 - 9 3  
Transfer to Sampler: Sample Box Leak Check: ' cfm @ in.Hg vacuum 

Relinquished By Received By Date/Time 

TRAIN COMPONENT COMPONENT NO. LOADING DATA 

PM-10 Preseparator * Initial Weights 
Probe (Liner-Glass) * (grams 1 * 

Female Probe Blank-off EmDtv Loaded 
90' Bypass * Filter Type: 

Filter Holder Front .c. Whatman QM-A 
Filter Holder Back / Filter 1.D.No.: 
Short 90' Connector L-EF - 

1st Impinger 
(Short-stem Mod-GBS) @ mLs 9 A P .  6 szf. 7 

U-Connector (A) HZO 

U-Connector (B) HZO 

u-Connector (C) 

2nd Impinger (GBS) 100 mLs 4 75. E X? L .5 

3rd Impinger&BS) Empty L 47c, F 
4th Impinger (Mod-GBS) -200 g indicating 70.3.9 

Impinger Outlet Connector silica gel 

* Nozzle openings covered with parafilm, and nozzle placed in ziplock bag before and 
after sampling. Probe liner outlet sealed with glass female blank-off, and probe 
liner inlet sealed with Teflon tape and swagelok cap before and after sampling. 
Sample box inlet covered (not sealed) with aluminum foil before and after sampling. 

All exchange component openings covered with parafilm. 
+ *  Initial weights of additional components exchanged during the run also entered here. 

Component Changes After Setup And Before Recovery And Other Comments: 



METHOD 2 0 1A/ 2 0 2 
FIELD LABORATORY SAMPLE RECOVERY DATA SfL IC 

MRI Project No. 4601.01.05.01 K#‘/& 5+ack - P ~ Y I U A  &. 
Client/source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No.3 - t ’ f l / d l  

Run No. ! Sampling Train No. s p  ,/ 
Transfer for Recovery: 

Relinquished By Received By J / ’ ? - L  Date/Time / / - / I -  73 /300 
Sample box recovery person(s): Date: 
Probe recovery person(s): Date : 

Sample BOX NO. oIIY?.~ - 

BACK HALF RECOVERY 
8th-1 8th-2 Impinger : 4th 5th 6th 7th 

Final Wt. (g) , $29 5%b ?$d7 7 l r e 3  

37..r 1 

Initial Wt. ( g )  >TLrr7 
Net Wt. ( g )  f L . 7  

and color: c/o  (1- Yo 
[ Total Condensate Collected (g) : 

Description 

Sample Bottle Gross Wt. (9) L#%.~+&,Y <------------Before Rinses 

Components Rinsed: * *  filter support, *** lth-3th impingers, filter holder back, 45/90’ 
connector U-connectors A-C 
sample Bottle Final Wt. (g) After Rinses 

Net Sample Wt. ( g )  

Rinse Solution: MethChlrd 

FRONT HALF RECOVERY 
016 + IN-STK L,ER 5 ~ 7  

Sample Number: (014 
Sample Bottle Tare Wt. (g) / 70,q  

I F3-.Z Sample Bottle Gross Wt.(g) 
Rinse Solution Lcetone Acetone 

t o 1 9  /018 / # 
2C.z .Y Filter 

Description and Color: 

Sample Number: 
Sample Bottle Tare Wt. ( g )  

Rinse Solution: Acetone 

Sample Bottle Gross Wt. (9) ,- w/Acetone 
Net Acetone Sample Wt. ( g )  a 4 . Q  
Sample Bottle Final Wt. (g) 

Net Sample Wt.(g) 
J) 

Components Rinsed****: probe liner, filter holder front 



: .APR i ' 94 13:16 MIDWEST RESEARCH KC:h g i i i i / i i  P. 2/ 6 '% Y - kilnpi 
(, LDCATION - kiln 

04-01-1994 10:00:36 

r: O A K  11.11-93 
PROJECT 1 - 4601.01.05.01 

I n i t i a l  Note; volune (Cubic Feet):  
f i n d l  k t r r  Voluoe (Cubic Feet): 
Hetar Factor. 
f i n a l  Leak Rate (cu f t h i n ) :  
Net netor voluae (Cubic Feet I: 
6as  Volune (Dry Standard Cublc Feet): 

S a r o a e t r l c  Pressure  (in ~ g ) .  
S t a t i c  Pressure  ( Inches  H20): 

Percent  Oxygen: 
Percent Carbon Dlorlde: 
Noisture Col lec ted  (01): 
Percent Ueter: 

Average ne te r  Tenperature (F): 
Average Delta H ( i n  H20): 
Aueraoe Delta P (in H2Q)a 
Avirige Stack Tcnpercture (F): 

Dry Holecular Wight. 
Yet noleculrr UelPht: 

Avorage Squire Root o f  Delta P (in H2O)r 
: Isokinetic.  

?itot toafficients 
5 a w l l n g  Tine ( h i n u t e n p  
N o z z l e  DItaetir ( I n c h u b  
Stack Axis I! ( I n r h e s b  
Stack Rxis 12 (Inches): 
Rectangular Stack 
S t i c k  Area (Square  Feet).  

Stack Velocity ( R c t u a l ,  f e e t l n i n ) ?  
flou Rate (kctutl, Cubic ftlolnl: 
!low r a t e  ( s t a n d a r d ,  Yet, Cubic ftlmin): 

327.801 
3bP.465 

!.027 
0.001 

42.789 
41.464 

29.13 
-0 *12 

17,b 
2.2 

37.5 
1.1 

71 
Om67 

J80 

29.0b 
28,60 

0,2b61 
106.8 

0.81 
90,O 

0.342 
68.0 
68.0 

32.11 

1,152 
37 ,QOl 
22,b36 

0.082 

Flou Rate (S tandard ,  Ory, Cubic f t l a i n l n  

P a r t i c u l a t e  Loading - Front Half 

21,711 

P t r t l c u l a t e  W h t  ($1. 
P a r t i c u l a t e  Loadlne, Dry S t d ,  (grlscf). 0.0012 0.0050 0.0067 
P a r t i c u l a t e  Loading, Actual ( o r l c u  f t l :  

NO Back Half R n a l ~ s i s  

0.0033 Corr .  I O  7\  02 6 12? C02 

0.0007 
F d s s i o n  Rite ( l b l h r  IC 0.23 -----+ j'&SC -t FCLM 



M I D W E S T  R E S E A R C H  KC. 6; .._ A P R  .111#,. I ,I ' 9 4  ...,. .. 13:16 ..,.., ... t .%,L7,*, 
P. 3/ 6 

S3N 2 - kjlnpl 
(1 '  LOCATION - kiln 
. ' D A T E  - 11-11-93 

PROJECT I - 4601.01.05.01 

I n i t i a l  iietar Voluile (Cubic Feet): 327,801 
f i n a l  nctsr voluae (Cubic f e e t ) :  365.465 
Herar Factor: 1.027 

0.001 
Net Heter Volune (Cubic Feet): 12.789 
Cas Volufie (Dry standard Cubic F e e t h  41.464 

b t r o n e t r l c  Pressure (in HE)= 29.13 

f i n a l  Leak Rate ( c u  f t / h i n ) =  

S t a t i c  Pressure ( I n c h e s  H 2 0 ) ~  -0.12 

04-0!-1394 10:54:07 

Percent Oxygen: 
Percent Carbon D i o x i d v  
tioirture Col lec ted  ( m i ) :  
Percent Uater: 

17.6 
2 .2  

37.5 
1.1 

AVCrPEe meter Temperature (F): 7 1  
lvcrage Oelta H (in H20h 0.b7 
Average Delta P ( I n  H20b  0.082 
Averue Stack Tenperature ( f  )= 380 

Average Square Root of  Dslta P (In H 2 l ) =  0.2663 
: I sokin8t ic .  106.8 

Pi;ot Coaffiiien:* 
Sam9ling iime (ninuteo):  
Nozzle Diameter (Inches).  
Stack Aula L1 (Inches): 
Stack A x i s  12 (Inches): 
Rectangular Stack 
Stack Area (Square f e e t ) :  

3 ,84  
3C.C 

0.342 
68.0 
68 .O 

32.11 

Stack Velocity I d r t u r l ,  F e e V s i n b  1,162 

Flou rite (Standard ,  Uer, Cublc f t / m i n l ~  22,616 
F l o v  Rate (S tandard ,  Dry, Cubic f t / a i n ) e  ,21,111 

Partlculora loidlng - Front Half 

P t r t i e u l a t a  Ueight (gb 
Particulate Loading, Dry S t d .  ( g r / s c f ) x  0.0020 0 . 0 0 ~  0,0111 
P a r t i c u l a t e  Loadlno, Actual (gr /cu  f t  I: 

p a r t i c u l a t e  Loading - rota1 Catch Including , Inp iaoers  

f l o u  Rate (Actual ,  Cubic f t / m l n ) =  37,001 

0.0055 

0.0012 

Corr. to 7% 02 L 12% C02 

tmission Rate ( I b / h r  1: 0.38 t- D O S W  .Am T ~ ~ L G  r)M 

. .  . _.. , . 0.0177 - ... 

Percent lopinller Catch: 69.0 
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METHOD 201A/202 
FIELD LABORATORY SETUP DATA 5 L  L- 

MRI Project NO. 4601.01.05 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No. 3 

Run NO. 3 Sampling Train NO. PH l? sample BOX NO. 0 12 0 0 2  
Set up person(s) : - I  L .-.- Date t I - / / - %  

Relinquished By 5. r f l ,  Received By Date/Time l l - / l Y 3  LL4- 

Transfer to Sampler: Sample Box Leak Check: cfm @ in.Hg vacuum 

TRAIN COMPONENT COMPONENT NO. LOADING DATA 

PM-10 Preseparator * Initial Weights 
Probe (Liner-Glass) * (grams) * *  

Female Probe Blank-off Emu t v Loaded 
90' Bypass Filter Type: 

Filter Holder Front F - / K  Whatman QM-A 
Filter Holder Back Filter 1.D.No.: 

4 L.qy - 
Short. 9 W  Cnnnect-nr  ~ 

1st Impinger 
(Short-stem Mod-GBS) & mLs 46/. R S d a . 7  

U-Connector (A) H2O 

U-Connector (B) H2O 

u- Connec tor (C) 

2nd Impinger (GBS) 100 mLs 4 72.2 593.3 

3rd Irnpinger&BS) Empty +dP.  3 

4th Impinger (Mod-GBS) -200 g indicating 
Impinger Outlet Connector silica gel 

~ 

Nozzle openings covered with parafilm, and nozzle placed in ziplock bag before and 
after sampling. Probe liner outlet sealed with glass female blank-off, and probe 
liner inlet sealed with Teflon tape and Swagelok cap before and after sampling. 
Sample box inlet covered (not sealed) with aluminum foil before and after sampling. 

** Initial weights of additional components exchanged during the run also entered here 
All exchange component openings covered with parafilm. 

Component Changes After Setup And Before Recovery And Other Comments: 



METHOD 201A/202 
FIELD LABORATORY SAMPLE RECOVERY DATA XA.. I, 

MRI Project No. 4601.01.05.01 
Client/source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No.3 

Run No. 2 Sampling Train No. fd-3 Sample Box No. 
Transfer for Recovery: 

Relinquished By Received By Date/Time 
Sample box recovery person(s) : Date: 
Probe recovery person(s) : Date: 

BACK HALF RECOVERY 
Impinger: 1st 5th 6th 7th 8th-1 8th-2 

Final Wt. (g) 

[ Total Condensate Collected (g) : F l . 3  1 
Description 

and color: d- & 
&lO&&+,,r-'f f2..- 

Impingers: >;>>>>>>>>>>> 1-3 <<< 
Sample Number: 820F?* 

Sample R n t t l e  Tare Wt. (5) I)- U 7 /-?. ,r 
Sample Bottle Gross wt. (g) 7ZT 

Rinse Solution: MethChlrd 
<------------Before Rinses 

Components Rinsed: ** filter support, *** lth-3th impingers, filter holder back, 45/90' 
connector U-connectors A-C 
Sample Bottle Final Wt. (9) 4 1  6 .? After Rinses I E Z r  

Pf- 0 
Net Sample Wt. (g) 7 

FRONT HALF RECOVERY 
016 

IN-STK FILTER * Sample Number: 
Sample Bottle Tare Wt. (g) 
Sample Bottle Gross Wt.(g) 

Rinse Solution Acetone Acetone 

Sample Number: 
sample Bottle Tare Wt. (g) 

Rinse Solution: 
Components Rinsed****: 

Sample Bottle Gross Wt.(g) 
Net Acetone Sample Wt. (g) 
Sample Bottle Final Wt. (g) 

Net Sample Wt. (g) 

4 2 017 019 018 f # 
-% Filter 2 

probe liner, filter holder front 
Acetone Description and Color: 

A+F+ w/Acetone 

- 

COMMENTS : 



MIDWEST RESEARCH KC . . 
I I . ._ .  . i o \  99.  k l , J ,  ? ,  ..- APR .11111. I ,...,,,- ' 9 4  13:17 

RUN : ~ kiln2 
' 1QCATION'- k i l n  

*' DATE 11-11-93 
P R O W  I - 4601,01 ,05 .01  

I n i t i a l  Heter volume (Cubic Feet) .  
f i n a l  neter Voluna (Cubic Fcet): 
M e r  Factor: 
F ina l  Leak Rate [cu f t h i n ) =  
Net Meter Volune [ c u b i c  Feot): 
Cas V o h e  (Dry Standard Cubic Feet): 

Barometric Pressure  ( i n  Hg)a 

S t a t i c  Pressure 1 Inches HZO): 

Percent Oaygen: 
Percent Carbon Dioxide- 
nolsture Collected (PI). 
Percent Uiter: 

Average Meter iemperatu!a (F)= 
Averioe Delta H (in H2Ob , 

Auerago Delta P (in HZO). 
Ruerage Stack l e a p e r r t u r e  (Fk 

Dry Holrcul r r  Ueightr 

Average Square Root o f  Del ta  P ( I n  H2O)c 
t Isoklnstic: 

Pitot Coeffician:: 
Sanpllng Tine (Hinutas): 
nozzle Diameter ( Inches)*  
S t i c k  Ilris I1 ( I n c h e s l ~  
Stack Axis 12 (1nches)x 
Rectangular Stack 
Stack Area (5quara Feet): 

ml!:e.!.r tl,i$hfS 

0 4 4 i - 1 9 5 4  i 0 : 2 1 : 2 3  

373,900 
416.323 

1.021 
0.001 

43.568 
41.1b3 

29.13 
-0.12 

17 -6  

51 .3  2 .2  J 
5 .5  

17 
0.67 

0.072 
400 

29.06 
2 . 4 5  

0.2670 
99.0 

0 , E Z  
90.0 

68.0  
68.0 

32.11 

om 

Stack Valoclty (Actual, hithin)= l90S4 
F l o r  Rate ( A c t u a l ,  Cubic f t ln in) r  
Flou r a t e  (S tandard ,  Uet, Cuble f t /min)*  
f lou Rate (S:andard, Dry, Cubic f r /o in) i  

P a r t i c u l a t e  Loading - Front Half 

P a r t f e u l a t e  b i g h t  (10: 
P e r t i c u l r t c  Loading, Dry S t d .  (grlsef): 0,0054 0.0223 0 ,0296 
p a r t l c u l a t e  Loadino, Acturl ( g r l c u  f t ) .  
l n i s s l o n  Rate ( Ib/hr 0.89 W& -I F S L  

p a r t i c u l a t e  Loading - Total Catch Including Iwiuers 

33,836 
20,209 
19,104 

0.0147 

0.0031 

torr .  t o  7% 02 6 12% coz 

.. ." 0.0148 - I  

S t d .  ( g r / s c f ) =  0.0055 0,0224 0 ,0297 

P. 4/ 6 

Percent Iapinger Catch: 0 . 6  



1 P I ,  A P E  1 ..._,,,_._ ' 94 13:17 MIDWEST RESEARCH-KCZi 3 i i J 7 , d i  

RUN I - kiln! 04-01-1994 IO:36:08 
6: LOCATIO);'- k i l n  
J DATE - 11-11:;; 

PROJECT I - 4601.01.05.01 

Initial W a r  volume (Cubic  F e e t ) s  373.700 
f i n a l  neter volume (Cub ic  Fee!): 416.323 
Het8r factar: 1.021 

0.001 
Net Heter Volune (Cublc feet):  43.568 
Gag Voluae (Dry Standard Cubic feel): 41.763 

Barometric Proeeure ( i n  Hg). 29.13 

f i n a l  teak Rate ( t u  fthin). 

Stitlc Pressure (Inches H20): -0.12 

Peicent Oxygen: 17.6 
Percent Carbon Oioxlds: 2 .2  
Hoisture Collected ( m I ) *  S! .3 
Percent Ui te ra  5 . 5  

Aveiago Meter ranperature (1): 77 

hvorage Stack Temperature (f)r 400 

Average Delta H ( in  HZO): 
Averale Delta P ( I n  H70b 

0.67 
0.072 

29.06 
io".;; 

Average Square Root o f  D e l t a  F ' ( i n  Z O ) *  0.2470 
t Ieokina t lca  9 9  .o 

Pitot toe f f i c l sn t s  
S a i p l l n g  Tis6 (Hinutas): 
Nozzle Diameter (Inchcib 
Stack Aiio I! (Inchis):  
s t i c k  Axls #Z (Inches): 
Rtctrnvdar Stack 
Stack Area (Square f e e t ) *  

1.82 

0.380 
90.0 

68.0 
68.0 

32.11 

Stack Velocitr (Actua l ,  F e e t h i n ) :  1,054 
FICW tale (Actual, Cubic f:/ain)* 33,836 
Flov ra te  (Standud,  UrL,. tubic ftlainb 20,209 
f low Rate (Standard, Dry.  Cubic fthin): 19,104 

Particulate Loading - F r o n t  Half 

Part lculate  Ueight ( g ) =  0.0187 
Parl iculr to  L o a d h e ,  O r r  S t d .  ( e r / t c f b  0.0069 0.0284 0.4316 
Part iculate  Loading,  Actual ( g r h  ft)= 0,0039 
Emission Rate (Iblhrk 1,13 

Pirtieulate toadino - Total Catch lncludino :opingors 

PaRitu t6 Uolght ( 8 ) : '  .I"' 0 . 0 1 ~  

1,13 

0.0069 
Particulate Load ing ,  Actual ( g r / c u  f t b  0.0039 
f i l e s i o n  Rite llb/hl): 
Percent h p i n a e r  Catch: 0.5 

Corr .  to 78  02 & 121 C02 

_ .  

0.0285 0.0378 Pdrticu P ate  Load ing ,  Dry S t d .  (nr lscf) :  

P. 5/ 6 
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METHOD ZOlA/ZOZ 
FIELD LABORATORY SETUP DATA r h L  

MRI Project No. 4601.01.05 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No. 3 

Sample Box No. Run No. .3  Sampling Train No. 51/ I 
set up person(s) : 3. /72c G Date //- 1 / 4 3  
Transfer to Sampler: Sample Box Leak Check: cfm @ in.Hg vacuum 

Relinquished By Received By Date/Time 

- 

TRAIN COMPONENT COMPONENT NO. LOADING DATA 

PM-10 Preseparator * Initial Weights 
Probe (Liner-Glass) (grams ) * 

Female Probe Blank-off Emptv Loaded 
90' Bypass * Filter Type: 

Filter Holder Front Whatman QM-A 
Filter Holder Back Filter 1.D.No.: 

sfinrt 900 cnnnector  - ! J J  /-i=,/-5- 
1st Impinger 

(Short-stem Mod-GBS) 5 0  mLs s .56 7- 3 
U-Connector (A) HZO 

U- Connector (B) H P  
2nd Impinger (GBS) 100 mLs L / 7  2 .5T 5 78. .c 
3rd Impinger (GBS) Empty 76.2- I 

u- Connector ( C )  
4th Impinger (Mod-GBS) -200 g indicating 679, I 

Impinger Outlet Connector silica gel 
~ 

Nozzle openings covered with parafilm, and nozzle placed in ziplock bag before and 
after sampling. Probe liner outlet sealed with glass female blank-off, and probe 
liner inlet sealed with Teflon tape and Swagelok cap before and after sampling. 
Sample box inlet covered (not sealed) with aluminum foil before and after sampling. 

All exchange component openings covered with parafilm. 
** Initial weights of additional components exchanged during the run also entered here. 

component Changes After Setup And Before Recovery And Other Comments: 



METHOD 201A/202 
FIELD LABORATORY SAMPLE RECOVERY DATA 3X.L- 

MRI Project No. 4601.01.05.01 
Client/source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No.3 

Run NO. 3 Sampling Train NO. s v -  I Sample Box No. 
Transfer for Recovery: 

Relinquished By Received By Date/Time 
Sample box recovery person(s) : Date: 
Probe recovery person(s1 : Date: 

BACK HALF RECOVERY 
Impinger : 1st 5th 6th 7th 8th-1 8th-2 

Final Wt. (g) Sf3+7 :%d,: G g y  
Initial wt. (9) 5 6 9 . 3  yk7.l 

Net wt.(g) /Y.L i I , S  A /J.o 
[ Total Condensate Collected (g) : c -  1 

Description 
and color: 

~~ 

Sampie Bottle Gross Wt.(g) YPo 7 <------------Before Rinses 

Components Rinsed: ** filter support, *** lth-3th impingers, filter holder back, 45/90' 
connector U-connectors A-C 
Sample Bottle Final Wt.(g) 

Rinse Solution: MethChlrd 

L z L L L  After Rinses 
Net Sample Wt. (g) 73e .  ? 

FRONT HALF RECOVERY 
sample Number: 3 0 1 4  2 0 1 5  016 

IN-STK FILTER 
+k%$=2,L.2 
Acetone 

* Sample Bottle Tare Wt.(g) 
Sample Bottle Gross Wt. (g) 

Rinse solution Acetone 

Sample Number: 1017 019 018 / # 
Sample Bot~tle Tare Wt. (g) - 2 6 3 . 1  

Rinse Solution: Acetone 
Filter 

Description and Color: 
Components Rinsed****: probe liner, filter holder front 

Sample Bottle Gross Wt. (g) a L - 9  w/Acetone 
Net Acetone Sample Wt.(g) 
Sample Bottle Final Wt.(g) 

Net sample Wt. (g) /m.r 

COMMENTS : 



.. * APR 1 ' 9 4  13117 MIDWEST RESEARCH KC P. E/ 6 
" :!!E N A K  - iili,;; 

W' : - U : ~ . p 3  
I 

"' LOCATION - kiln 
CdTE - !1-::.93 
PROJECT I 4601.11.OS.Oi 

1ni: ia l  nstar v d u u  (Cubic F e e t ) =  
Final Rete: Volune (Cubic  f e e t ) .  
!Mer Factors  
Fine!  Leak RaLe (cli Wain). 
Net Retar VGluna (Cubic Feet): 
Gas V o l u ~ a  ( D r y  Standard Cubic Fee:)i 

BlfDMtr iC Pressure ( i n  H g ) i  
S t a t i c  Prsssure (Inches H2O)z 

Percent Orvgev 
P s r c n t  Carbon Dioxide: 
R o i s t u r e  Col lec tad  (nl): 
Percent  Ua!er: 

Average Meter T a p e r a t u r e  IF)* 
k w w  Delta H ( i n  HZO): 
Averroe Del ta  P (in W20): 
Average Stack 1ebpc:atu:a (F). 

~ -n." I I ~ I . . . ~ ~ . .  II-;.~,. - " 8 ,  11".."",.1 .E.#".- 

vst Holscular  Uefght: 

Average Square Root o f  Ddta P (in ll2O;a 
! !sokint l ic :  

P i t o t  Coafficien!: 
Sar~llng T i r e  (Hinutas) :  
Norilo O i r n e t e r  (Inches)* 
stick h i s  $1 (Inches): 
Stack Aris 12 (Inches)* 
Rectangular  Stack 
Stack Area (Square f a e l ) :  

$!ad Veloci ty  ( A c t u a l ,  Feetlnin): 

flow rate (S tandard ,  Uet ,  Cubic f:/min)= 
f lou  Rate (S tandard ,  D r y ,  Ccbic !:lain)= 

Paitlculit) Lording - Front iirlf 

P a r t i c u l a t e  Ueisht  (31: 
Par:iculate Loading, Dry :td. ( p i / S c f k  
Pirtlcul i te  t o a d i q ,  AcLual ( g r l c u  f t ) :  
ldseion R I ~ E  ( Ib /h :  

i i O U  Rate [ A c t u a l ,  Cubic fUmin1: 

PROG .-KR 06/09/89 
04-01-1194 12:40:22 

117.07b 

1.027 
0.001 
44.010 
4;,926 

29.13 
-0.12 

17.6 
2.2 

39,4 
4 . 2  

81 
0.61 

0.069 
40'3 

2?.?? 
28.59 

0.2416 
97,4 

0.84 
90,O 

0.380 

68,O 

32.11 

1,072 
34,435 
20,351 
19,493 

459.958 

68.0 

0.0047 
0.0017 0 ,1071  0 .OW 
0.0010 

t o r r .  :o 7; 02 h 1 3  COZ 

0.29 ?w% f k l ~ m  
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MODIFIED METHODS 5/26A/0050 - PARTICULATES, HC1, C1, , AND HF TRAIN (MM5PH) 
FIELD LABORATORY SETUP DATA 

MRI Project NO. 4601.01.05 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No. 3 

Run No. / Sampling Train No. PH -1 Sample Box No. 6) R5I.s- 
Set up person(s): 3\ LU. L, Date / / - f  -?3 
Transfer to Sampler: Sample Box Leak Check: cfm @ in.Hg vacuum 

.. 
Relinquished By 'j . /nL f- Received By XL <L,- Date/Time / I -  9-73 7:30 

TRAIN COMPONENT 

Sampling Nozzle (Quartz) 
Probe (Liner-Glass) 

Female Probe Blank-off 
90' Bypass 

Filter Holder Front 
Filter Holder Back 
Short 90° Connector 

(Short-stem Mod-GBS) 
U-Connector (A) 

2nd Impinger (GBS) 
U-Connector (B) 

3rd Impinger (GBS) 
u- Connec tor (C) 

4th Impinger (Mod-GBS) 
U-Connector (D) 

5th Impinger (Mod-GBS) 
U-Connector (E) 

6th Impinger (Mod-GBS) 
U-Connector (F) 

7th Impinger (Mod-GBS) 
Impinger Outlet Connector 

1st Impinger 

COMPONENT NO. LOADING DATA 

* 
Initial Weights 

(grams) * *  
EmDtv Loaded 

+ Filter Type: - Whatman QM-A 
Filter 1.D.No.: - 
i 

73-22 I 50 mLs ypa.5 &.2 '1.5 

100 mLs Y 77.9 57L  c3 
0.1 N H,SO, 

0 .1 N H,SO, 
100 mLs Y 7 / <  -7 570. a 

0.1 N NaOH 
100 mLs 
0.1 N NaOH 

silica gel 
-200 g indicating 761. Y 

Nozzle openings covered with parafilm, and nozzle placed in ziplock bag before and 
after sampling. Probe liner outlet sealed with glass female blank-off, and probe 
liner inlet sealed with Teflon tape and Swagelok cap before and after sampling. 
Sample box inlet ,co;ered (not sealed) with aluminum foil before and after sampling. 

All exchange component openings covered with parafilm. 
** Initial weights of additional components exchanged during the run also entered here. 

Component Changes After Setup And Before Recovery And Other Comments: 



MODIFIED METHODS 5/26A/0050 - PARTICULATES, HC1, C1, , AND HF TRAIN (MM5PH) 
FIELD LABORATORY SAMPLE RECOVERY DATA 

MRI Project No. 4601.01.05 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No. 3 

Run No. ,/ Sampling Train No. 4,- / Sample Box No. o//s/r 
TRAIN PURGE WITH ASCARITE-FILTERED AIR 

Condensation in front-half? /In, Purged By 

Transfer for Recovery: Moisture Removed? 

Relinquished By Received By 'r,/h - Date/Time rr-?-?3 920 
Sample box recovery person(s) : 3 * / r z e L  Date 11-9-53 

Date / I - S - U  

Date/Start Time Stop Time Purge Rate: (delta H = 1 

. .  Probe recovery person(s) : MP k LuL.eh4Saa- 

- 
BO. P 1 

9'0 

~ ~~ 

[ Total Condensate Collected (g) : 
Description 

and color: c / d  6/LF J-- r/- Lf- 
Impingers: >>>>>>>>>>>>> 1-3 <<<<<<<< >>>>>>> 4 - 6  < < < < < < E < < < < < < < <  % Blue 

Sample Number: I 024 I 0 2 6  
sample Bottle Tare Wt. (g) 2759.9 262.1 
Sample Bottle Gross Wt. (g) 3fln < 4rr.r Before Rinses 

Components Rinsedf: filter support, 4th-6th impingers, 
filter holder back, short 90' connector, U-connectors D-F 
1st-3rd impingers, U-connectors A-C 

sample Bottle Gross Wt. (g) 6.27,.3 -539 7 After Rinses 
Net sample Wt. (g) 3 L 7 -  Y 76.2 ..5- For HC1, C1, , and HF 

Sample Mixed, Then: Computations 
Aliquot Sample Number: >>>>>>>>>>> I O 2 5  >>>>>>>>>>> I027 For Chloride 

Sample Bottle Tare Wt.(g) ?Y. / 
sample Bottle Final Wt. (g) c5J-dy.2 &a. I 4 / 9 L  2;;; After Aliquots 

Net sample Wt. (g) 2 - 6 Y . 3  / 0 3 . 0  /57.9 /Lacs 

Sample Number: I022 / 023 
Sample Bottle Tare Wt.(g) 173.2 Filter 
components Rinsed**: nozzle, probe liner, bypass, Description and Color: 

L , k  
filter holder front 

sample Bottle Gross Wt. (g) 3 6P-C. w/Acetone Rinses &-c, ,~ 
Net Acetone Sample Wt. (g) j q5 .  ./ 

Net Water Sample Wt.(g) 

) 
Sample Bottle Final Wt.(g) -- 
* ASTM Type I water rinses (2X). Thoroughly mix sample and rinses before aliquoting. 

** Acetone rinses with brushing (3X or more) until clean. If any residue remains, follow 

COMMENTS : 
with ASTM Type I water rinses with brushing. 



PILE NAME - phcll 
RUN # - M5PCLKN1 
LOFATION - KILN 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Multiple leak checks, see end of printout 
Net Meter Volume (Cubic Feet )= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure ( in Hg )= 
Static Pressure ( Inches H20 )= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture collected (ml)= 
Percent Water= 

Average Meter Temperature (F )= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F )= 

Dry Molecular Weight= 
--wet moiecuiar weight= ~. . 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter ( Inches )= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Rectangular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min )= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/rnin)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 

Particulate Weight ( g )= 
particulate Loading, Dry Std. (gr/scf )= 
Particulate Loading, Actual (gr/cu ft )= 
Emission Rate ( lb/hr )= 

NO Back Half Analysis 

PROG.=VER 06/09/89 
03-07-1994 09:50:43 

202.080 
286 -871 

1.016 

86.148 
82.567 

29.30 
-0.12 

17.8 
1.1 

80.8 
4.4 

80 
0.87 

0.081 
436 

28.89 
28.41 

0.2640 
78.3 

0.82 
175 .O 
0.418 

68 .O 
68 .O 

32.11 

1,146 
36,805 
21,243 
20 ,307 

Leak Correction= 0 .OOOO 

0.0496 Corr. to 7% 02 & 12% C02 
0 .0092 0.0405 0.1009 
0.0051 

1.61 



* X METRIC UNITS X * 
FILE NAME - phcll 
RUN # - M5PCLKN1 
LOCATION - KILN 
DATE - 11-09-93 
PROJECT # - 4601.01 -05.01 

Initial Meter Volume (Cubic Meters )= 
Final Meter Volume (Cubic Meters)= 
Meter Factor= 
Multiple leak checks, see end o f  printout 
Net Meter Volume (Cubic Meters)= 
Gas Volume (Dry Standard Cubic Meters)= 

Barometric Pressure (mm Hg )= 
Static Pressure (mm H20)=  

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (C )= 
Average Delta H (mm H20)=  
Average Delta P (mm H 2 0 ) =  
Average Stack Temperature ( C  )= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (mm H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( mm )= 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Rectangular Stack 
Stack Area (Square Meters )= 

Stack Velocity (Actual, m/min)= 
Flow rate (Actual, Cubic m/min)= 
Flow rate (Standard, Wet, Cubic rn/min)= 
Flow rate (Standard, D r y ,  Cubic m/rnin)= 

Particulate Loading - Front Half 

particulate Weight (g )= 
Particulate Loading, Dry Std. (mg/cu m ) =  
particulate Loading, actual (mg/cu m ) =  
Emission Rate ( kg/hr )= 

No Back Half Analysis 

PROG.=VER 06/09/89 
03-07-1994 09:50:44 

5.722 
8.123 
1.016 

Leak Correction= 0.0000 
2 -439 
2.330 

744 
-3 

17.0 
1.1 

80.8 
4.4 

27 
22 .o 

2.1 
224 

28.89 
28.41 

1.3306 
78.3 

0.82 
175 .O 
10.62 
1.727 
1.727 

2.983 

349 
1,042 

602 
575 

0.0496 Corr. to 7% 02 & 12% C02 
21.2 92 .E 231.3 
11.7 
0.73 



F I L E  NAME - p h c l l  
RUW # - M5PCLKN1 
L O C A T I O N  - K I L N  
DATE - 11-09-93 
PROJECT # . 

P o i n t  # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
i4 
20 
2 1  
22 
23 
24 
25 

F r a c t i o n  

DRY CATCH 
FILTER 

- 4601 .01.05.01 

D e l t a  P D e l t a  H 
( i n .  H20) ( i n .  H20) 

0.035 0 -37 
0.065 0.70 
0.130 1.40 
0.160 1.73 
0.115 1.25 
0.001 0.10 
0.020 0.10 
0.030 0.32 
0.080 0.87 

. 0 .150 1.63 
0.005 0.05 
0.025 0.27 
0.050 0.53 
0.080 0.86 
0.170 1.80 
0.130 1.40 
0.145 1.55 
0.100 1.08 
0 .Ob0 0 .b5 
0.040 0.43 
0.130 1.40 
0.140 1.54 
0.100 1.04 
0.040 0.40 
0.020 0.20 

PROG.=VER 06/09/89 
03-07-1994 09:50:45 

S t a c k  T Meter  T 

432 75 74 
430 75 75 
432 75 76 
432 79 75 
433 83 76 
420 79 78 
422 80 78 
429 8 1  78 
435 82 79 
438 86 80 
428 78 77 
430 78 77 
436 79 77 
439 81 78 
441 85 79 
439 81 80 
440 82 79 
444 86 80 
445 MM 81 
443 88 81 
437 83 82 
441 86 82 
443 88 82 
442 89 82 
438 87 82 

( F )  I n ( F )  O u t ( F )  

F i n a l  W t .  Ta re  W t .  B l a n k  W t .  N e t  W t .  
( 9 )  ( 9 )  ( 9 )  ( 9 )  

0 .oooo 0.0000 0.0000 0.0000 
1.0962 1.0916 0.0002 0.0044 

F r a c t i o n  F i n a l  W t .  T a r e  W t .  V o l .  Ne t  W t .  
( 9 )  ( 9 )  ( m l )  ( 9 )  

PROBE RINSE 91.8015 91.7563 230 .O 0.0452 
IMPINGERS 0 .oooo 0 .oooo 0 .o 0 .oooo 
Probe R i n s e  B l a n k  (rng/rnl)= 0.0001 
Imp inger  B l a n k  (mg/ml)= 0 .OOOO 

M u l t i p l e  l e a k  checks  used.  F i n a l  r e a d i n g s  f o r  each segment a r e  l i s t e d  be low 

L k  Rate  ( c f m )  Time ( rn in )  
0.0060 35.0000 
0.0050 35 .OOOO 
0.0020 105 .OOOO 
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MODIFIED METHODS 5/26A/0050 - PARTICULATES, HC1, C1, , AND HF TRAIN (MMSPH) 
FIELD LABORATORY SETUP DATA 

MRI Project No. 4601.01.05 
Client/source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No. 3 

Run No. 2 Sampling Train No. P k f -  / Sample BOX NO. 0 I ( si 5- 
set up person(s) : T.M- L Date / / - v - p 3  
Transfer to Sampler: Sample Box Leak Check: cfm @ in.Hg vacuum 

Relinquished By 7. M 6 Received By Date/Time I I -  1 0  -93 ?/< 

TRAIN COMPONENT COMPONENT NO. LOADING DATA 

Sampling Nozzle (Quartz) 
Probe (Liner-Glass) * 

Female Probe Blank-off 
90' Bypass * Filter Type: 

Filter Holder Front Whatman QM-A - 
Filter Holder Back - Filter 1.D.No.: 

Short 90' Connector io 
1st Impinger 

(Short-stem Mod-GBS) S-22 50 mLs 
U-Connector (A)  0.1 N H,SO, 

2nd Impinger (GBS) 100 mLs 

3rd Impinger (GBS) 100 mLs 
U-Connector (B) 0.1 N H,SO, 

U-Connector (C) 0.1 N H,SO, 

U-Connector (D) 

U-Connector (E) 0.1 N NaOH 

4th Impinger (Mod-GBS) Empty 

5th Impinger (Mod-GBS) 100 a s  

6th Impinger (Mod-GBS) 100 mLs 

U-Connector (F) 0.1 N NaOH 
7th Impinger (Mod-GBS) -200 g indicating 

Impinger Outlet Connector k i f -7  silica gel 

Initial Weights 
(grams) ** 

EmDtY Loaded 

* Nozzle openings covered with parafilm, and nozzle placed in ziplock bag before and 
after sampling. Probe liner outlet sealed with glass female blank-off, and probe 
liner inlet sealed with Teflon tape and Swagelok cap before and after sampling. 
Sample box inlet covered (not sealed) with aluminum foil before and after sampling. 

** Initial weights of additional components exchanged during the run also entered here 
All exchange component openings covered with parafilm. 

component Changes After Setup And Before Recovery And Other Comments: 



MODIFIED METHODS 5/26A/0050 - PARTICULATES, H C 1 ,  C1, , AND HF TRAIN (MM5PH) 
FIELD LABORATORY SAMPLE RECOVERY DATA 

MRI Project No. 4601.01.05 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No. 3 

Run No. 2 Sampling Train No. P1-t - t Sample BOX NO. o / t ~ - ~ ~  
TRAIN PURGE WITH ASCARITE-FILTERED AIR 

Condensation in front-half? Purged By 

Transfer for Recovery: Moisture Removed? 

Relinquished By Received By &- - Date/Time ]/-/d-$> /croS 
Sample box recovery person ( s )  : a L . -  / 7- J V I -  Date i / - I o + 3  
Probe recovery person(s) : Date 

Date/Start Time Stop Time Purge Rate: (delta H = ) 

BACK HALF RECOVERY 
Impinger : 1st 2nd 3rd 4th 5th 6th 7th 

Final wt. (9) 577-3 LOL,.? 5'97.3 7 953 
777.f 

Y2.Y 2.2 / 7. R Net Wt. ( g )  29.3 / O , l  
Initial Wt. ( g )  .+fY.4 ,577- 6 

[ Total Condensate Collected ( g )  : 9 W k r  /05*.9 1 
Description 

and color: c / u -  ,/e, / e.-r c. Y * r -  ,- /-- c liar 20 
Impingers: >>>>>>>>>>>>> 1-3 <<<<<<<< >>>>>>> 4-6 <<<<<<<<<<<<<<< % Blue 

Sample Number: 2024 2026 
Sample Bottle Tare Wt. (9) d 6 d  .s -&%A.il 
Sample Bottle Gross Wt. ( g )  .=L. 6 4 b 2 . 6  *Before Rinses 

Components Rinsed*: filter support, 4th-6th impingers, 
filter holder back, short 90' connector, U-connectors D-F 
1st-3rd impingers, U-connectors A-C 

sample Bottle Gross Wt. ( g )  &? C .SL'/, 0 After Rinses 
Net Sample Wt. ( g )  3f I .b  Z h u 0 . 3  For HC1, C1, , and HF 

Sample Mixed, Then: Computations 
Aliquot Sample Number: >>>>>>>>>>> 7025 >>>>>>>>>>> J 027 For Chloride 

Sample Bottle Tare Wt.(g) 79.0 PZb 
Sample Bottle Final Wt. (9) ~530.6 2// ._? Y/7.f J M . 4  After Aliquots 

Net Sample Wt. ( g )  2 6f- I i i a . 3  /5 7. I 103 .3  

FRONT HALF RECOVERY 

Sample Number: r 2  022 2 023 
Sample Bottle Tare Wt.(g) /??.A Filter, 
Components Rinsed**: nozzle, probe liner, bypass, Description and Color: 

filter holder front 
Sample Bottle Gross Wt. ( g )  2 yf,t w/Acetone Rinses k A  L1:L 
Net Acetone sample Wt.(g) 
Sample Bottle Final Wt.(g) 

Net Water Sample Wt. ( g )  /2s.6 
w/added Water Rinses 

- 
f ASTM Type I water rinses (2X). Thoroughly mix sample and rinses before aliquoting. 

* *  Acetone rinses with brushing (3X or more) until clean. If any residue remains, follow 
with ASTM Type I water rinses with brushing. 



>FILE NAME - phcl2 
RUN # - M5HCLKN2 
LQCATION - KILN 
DATE - 11-10-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Multiple leak checks, see end of printout 
Net Meter Volume (Cubic Feet)= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure ( Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide" 
Moisture collected (ml)= 
Percent Water= 

Average Meter Temperature (F )= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature ( F  )= 

Dry Molecular Weight= 
~ wet Moiecuiar weight= ~~ 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( Inches )= 
Stack Axis #l (Inches)= 
Stack Axis #2 (Inches)= 
Rectangular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, . >et/min)= 
Flow Rate (Actual. Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 

particulate Weight (g )= 
Particulate Loading, Dry Std. (gr/sc-f)= 
particulate Loading, Actual (gr/cu ft )= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

PROG.=VER 06/09/89 
03-07-1994 10:11:07 

287.300 
394 .783 

1.016 

109.203 
104 -337 

29.26 
-0.12 

18.8 
1.8 

105.9 
4.6 

82 
1.31 
0.076 

431 

29.04 
ail .54 

0 -2610 
100.8 

0.82 
175 .O 
0.417 
68 .O 
68 .O 

32.11 

1,128 
36,230 
20,994 
20,036 

Leak Correction= 0.0000 

0.0473 Corr .  to 7% 02 .& 12% C02 
0.0070 0.0444 0.0465 
0.0039 

1.20 



i 

FILE NAME - phcl2 
RUN # - M5WCLKN2 
LOCATION - KILN 
DATE - 11-10-93 
PROJECT # - 4601.01.05 

* X METRIC UNITS :K :i: 
PROG.=VER 06/09/89 
03-07-1994 10:11:09 

,01  

Ini.tial Meter Volume (Cubic Meters )= 8.135 
Final Meter Volume (Cubic Meters)= 11.179 
Meter Factor= 1.016 
Multiple leak checks, see end of printout Leak Correction= 0.0000 
Net Meter Volume (Cubic Meters)= 3.092 
Gas Volume (Dry Standard cubic Meters)= 2 -954 

Barometric Pressure (mm Hg )= 
Static Pressure ( m m  H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (C)= 
Average Delta H ( m m  H20)= 
Average Delta P (mm H 2 0 ) =  
Average Stack Temperature (C)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

- 
~ 

743 
-3 

18.8 
1.8 

105.9 
4.6 

28 
33.4 
1.9 
222 

29.04 
28.54 

Average Square Root of Delta P ( m m  H20)= 1.3154 
% Isokinetic= 100.8 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( m m  )= 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Rectangular Stack 
Stack Area (Square Me.ters )= 

0.82 
175 .O 
10.59 
1.727 
1.727 

2 -983 

Stack Velocity (Actual, m/min)= 344 

Flow rate (Standard, Wet, Cubic m/min)= 594 
Flow rate (Actual, Cubic m/min)= 1,026 

Flow rate (Standard, Dry, Cubic m/min)= 567 

Particulate Loading - Front Half 
Particulate Weight ( g )= 0.0473 Corr. to 7% 02 & 12% C02 
particulate Loading, Dry Std. (mg/cu m ) =  16 .O 101.9 106.7 
Particulate Loading, Actual (mg/cu m ) =  8.8 
Emission Rate ( kg/hr )= 0.54 

No Back Half Analysis 



& 

F I L E  NAME - p h c l 2  
RiIN # - M5HCLKN2 
L O C A T I O N  - KILN 
DATE - 11-10-93 
PROJECT # - 4601.01 

P o i n t  # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
1 2  
13 
14 
15 
16 
17 
18 
i9 
20 
21 
22 
23 
24 
25 

F r a c t i o n  

DRY CATCH 
FILTER 

PROG.=VER 06/09/89 
03-07-1994 10:11:10 

,05.01 

D e l t a  P D e l t a  H 
( i n .  H20) ( i n .  H20) 

0.015 0.28 
0.025 0 .43  
0.065 1.10 
0.100 1.70 
0 .loo 1.75 
0.025 0.44 
0.055 0.98 
0.130 2.26 
0.165 2.90 
0.120 2.10 
0.015 0.26 
0.020 0.35 
0.030 0.52 
0.050 0 .87 
0.135 2 .35  
0.115 2 .oo 
0.110 1.90 
0.080 1.40 
0 .ij.io 0 .e9 
0.030 0.52 
0.125 2.16 
0.130 2.25 
0.095 1.65 
0.075 1.31 
0 -040 0.70 

Stack  
( F )  

390 
390 
410 
433 
439 
420 
429 
437 
437 
440 
422 
422 
431 
433 
436 
430 
439 
445 
446 
439 
443 
442 
443 
442 
439 

T Meter  T 
I n ( F )  O u t ( F )  

76 75 
76 75 
77 75 
81 76 
81 76 
81 78 
82 78 
85 79 
89 80 
89 81 
80 79 
79 78 
80 79 
83 79 
86 80 
80 80 
83 80 
87 80 
84 81 
89 8 2  
85 83 
88 8 4  
92 8 4  
94 85 
95 86 

F i n a l  W t .  Ta re  W t .  B l a n k  W t .  Ne t  W t .  
( 9 )  ( 9 )  ( 9 )  ( 9 )  

0.0000 0 .oooo 0 .oooo 0 .oooo 
1 .1240 1.1171 0.0002 0 .0067 

F r a c t i o n  F i n a l  
( 9 )  

PROBE R I N S E  88.5456 
IMPINGERS 0 .oooo 
Probe R i n s e  B l a n k  ( m g / r n l ) =  
Imp inger  B l a n k  (rng/rnl)= 0 

W t .  Ta re  W t .  V o l .  N e t  W t .  

88.5050 177 .O 0.0406 
0.0000 0 .o 0 .oooo 

( 9 )  ( m l )  ( 9 )  

0.0001 
,0000 

M u l t i p l e  l e a k  checks  used.  F i n a l  r e a d i n g s  f o r  each segment a r e  l i s t e d  below 

L k  Rate  (c f rn )  Time ( m i n )  
0.0070 70 .OOOO 
0.0100 105 .OOOO 
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MODIFIED METHODS 5/26A/0050 - PARTICULATES, HC1, C1, , AND HF TRAIN (MM5PH) 
FIELD LABORATORY SETUP DATA 

MRI Project No. 4601.01.05 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No. 3 

Run No. ,3 Sampling Train No. P H  -3 Sample BOX NO. O/ 2 063 
Set up person(s) : J. fi' f-7-L- .. 
Transfer to Sampler: Sample Box Leak Check: cfm @ in.Hg vacuum 

Relinquished By M, L Received By Date/Time ] i - / O - 9 3  

Date ( f - l O - q 3  

.) 

TRAIN COMPONENT 

Sampling Nozzle (Quartz) 
Probe (Liner-Glass) 

Female Probe Blank-off 
90° Bypass 

Filter Holder Front 
Filter Holder Back 
Short 90" Connector 

1st Impinger 
(Short-stem Mod-GBS) 

U-Connector (A) 
2nd Impinger (GBS) 

U-Connector (B) 
3rd Impinger (GBS) 

u- Connector (C) 
4th Impinger (Mod-GBS) 

U-Connector (D) 
5th Impinger (Mod-GBS) 

U- Connect or (E) 
6th Impinger (Mod-GBS) 

U-Connector (F) 
7th Impinger (Mod-GBS) 

Impinger Outlet Connector 

COMPONENT NO. LOADING DATA 

* Initial Weights 
* (grams) * *  

Empty Loaded 
f Filter Type: 
Whatman QM-A - 

---- Filter 1.D.No.: 
LF" 

50 mLs YBF .o 53L. 0 
0.1 N H,SO, 
100 mLs 972.2 T77 .a 
100 mLs Y 77.6 577. Y 

Empty 970. I 

100 mLs W7.L 5SF.G 

100 mLs 977- 7 3-7B.Y 
-200 g indicating 7Yd.3 

0.1 N H,SO, 

0.1 N H,SO, 

0.1 N NaOH 

0.1 N NaOH 

silica gel 
~ 

* Nozzle openings covered with parafilm, and nozzle placed in ziplock bag before and 
after sampling. Probe liner outlet sealed with glass female blank-off, and probe 
liner inlet sealed with Teflon tape and Swagelok cap before and after sampling. 
Sample box inlet covered (not sealed) with aluminum foil before and after sampling. 

All exchange component openings covered with parafilm. 
** Initial weights of additional components exchanged during the run also entered here. 

Component Changes After Setup And Before Recovery And Other Comments: 



MODIFIED METHODS 5/26A/0050 - PARTICULATES, HC1, C1, , AND HF TRAIN (MM5PH) 
FIELD LABORATORY SAMPLE RECOVERY DATA 

MRI Project No. 4601.01.05 
Client/source: Belden Brick company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack NO. 3 

Run No. 3 Sampling Train No. )3H ~ 2. sample BOX NO. O l l O a 3  

TRAIN PURGE WITH ASCARITE-FILTERED AIR 

Condensation in front-half? Purged By 

Transfer for Recovery: Moisture Removed? 

Relinquished By 
Sample box recovery person(s) :x-- 
Probe recovery person(s) : Date 

Date/Start Time Stop Time Purge Rate: (delta H = ) 

- 
Received By J . 4 2 -  Date/Time i ( - / a - f 2  20 3 b  - - -  

Date J J - N - ~ ~  

Impinger : 1st 2nd 3rd 4th 5th 6th 
Final Wt. (g) 53'r-? 617.7 -597-1 YM.6 m? 

Initial Wt. (g) 52X.b  5-724 577.y Y 70-1 s, 6 q 7 . y  
Net Wt. (g) 7.4 L/5.7 ) Y . 7  5.5 / 3  2 .4  /7 7 

[ Total Condensate Collected (g): /0-2.7 1 
Description 

and color: sz1 
Impingers: >>>>>>>>>>>>> 1-3 < < c c < < < c  >>>>>>> 4 - 6  <<<<<<<<<<<<<<< % Blue 

Sample Number: , 3  024 + Before Rinses Sample Bottle Tare Wt. (9) ,262 7 
S76 -6  sample Bottle Gross Wt. (g) 

Components Rinsed*: filter support, 4th-6th impingers, 
filter holder back, short 90' connector, U-connectors D-F 
1st-3rd impingers, U-connectors A-C 

Sample Bottle Gross Wt. (g) 675.O 547.7 After Rinses 
Net Sample Wt. (g) L/ /J .g  287.f For HC1, C12 , and HF 

Sample Mixed, Then: Computations 
Aliquot Sample Number: >>>>>>>>>>> ,3025 >>>>>>>>>>> 3027 For Chloride 

Sample Bottle Tare Wt.(gl $7. 4 97.0 
sample Bottle Final Wt. (g) S ~ &akLQ.- YW<9 . wi?/&After Aliquots 

Net Sample Wt. (g) * //xq /7Y. d //3S 
FRONT HALF RECOVERY 

Sample Number: 3 0 2 2  33023 
sample Bottle Tare Wt.(g) / 7<?, 0 Filter 
Components Rinsed**: nozzle, probe liner, bypass, Description and Color: 

filter holder front ~ 

Sample Bottle Gross Wt, (g) 3/6.? w/Acetone Rinses 1 9  e-, *4- 

Net Acetone sample Wt.(g) J J 
Sample Bottle Final Wt. (g) w/added Water Rinses 

Net Water Sample Wt. (g) /3%r 
* ASTM Type I water rinses (2x1. Thoroughly mix sample and rinses before aliquoting. 

** Acetone rinses with brushing (3X or more) until clean. If any residue remains, follow 

COMMENTS : 
with ASTM Type I water.rinse.5 with brushing. 



FILE NAME - PHCL3 
RbN # - M5HCLKN3 
LOCATION - KILN 
DARE - 11-10-93 
PROJECT # - 4601.01.05.01 
Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet )= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure ( Inches H20 )= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (F )= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F)= 

Dry Molecular Weight= 
wet moiecuiar Weignt= 

Average Square Root o f  Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter ( Inches )= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Rectangular Stack 
Stack Area (Square Feet )= 

Stack Velocity (Actual, Feet/min )= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, D r y ,  Cubic ft/min)= 

Particulate Loading - Front Half 
Particulate Weight (g)= 
particulate Loading, Dry Std. (gr/scf)= 
Particulate Loading, Actual (gr/cu ft)= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

1 
PROG .=VER 06/09/89 
03-07-1994 10:49:59 

395.400 
499.517 

1.016 
0.006 

105.783 
100 .lo1 

29.26 
-0.12 

18 .O 
2 .o 

105.1 
4.7 

87 
1.25 
0.072 
440 

29.04 
28 .si 

0.2526 
100.5 

0.82 
175 .O 
0.417 
68 .O 
68 .O 

32.11 

1,097 
35,241 
20,222 
19,269 

0.0600 Corr. to 7% 02 & 12% C02 
0.0092 0.0431 0 .OS54 
0.0050 

1 .52 



* * M E T R I C  U N I T S  * :Y 
'. 

FILE NAME - PHCL3 
RUW # - M5HCLKN3 
LOCATION - KILN 
DATE - 11-10-93 
PROJECT # - 4601.01.05.01 

I n i t i a l  Meter Volume (Cub ic  Meters)= 
F i n a l  Meter Volume (Cub ic  Meters)= 
Meter Fac to r=  
F i n a l  Leak Rate ( c u  m/min)= 
Net Meter Volume (Cub ic  Meters)= 
Gas Volume ( D r y  Standard Cubic Meters)= 

Baromet r i c  Pressure ( m m  Hg)= 
S t a t i c  Pressure (mrn H20)= 

Percent  Oxygen= 
Percent  Carbon D i o x i d e =  
M o i s t u r e  C o l l e c t e d  (ml)= 
Percent  Water= 

Average Meter Temperature 
Average D e l t a  H ( m m  H20)= 
Average D e l t a  P ( m m  H20)= 
Average Stack Temperature 

Dry Molecular Weight= 
Wet Molecular  Weight= 

c )= 

C )= 

Average Square Root o f  D e l t a  P ( m m  H20)= 
% I s o k i n e t i c =  

P i t o t  C o e f f i c i e n t =  
Sampling Time (M inu tes )=  
Nozzle Diameter ( rnm )= 
Stack A x i s  #l (Me te rs )=  
Stack A x i s  #2 (Me te rs )=  
Rectangular Stack 
Stack Area (Square Meters)= 

Stack V e l o c i t y  ( A c t u a l ,  m/min )= 
Flow r a t e  ( A c t u a l ,  Cubic m/min)= 
Flow r a t e  (Standard,  Wet, Cubic m/min)= 
Flow r a t e  (Standard,  D ry ,  Cubic m/min)= 

P a r t i c u l a t e  Loading - F r o n t  H a l f  

P a r t i c u l a t e  Weight ( g ) =  
P a r t i c u l a t e  Loading, Dry S t d .  (mg/cu m)= 
p a r t i c u l a t e  Loading,  A c t u a l  (mg/cu m)= 
Emission Rate ( kg/hr )= 

No Back H a l f  A n a l y s i s  

PROG.=VER 06/09/89 
03-07-1994 10:50:00 

11.196 
14.144 

1.016 
0 -0002 

2.995 
2.834 

743 
-3 

18 .O 
2 .o 

105 .1  
4.7 

3 1  
31.8 

1.8 
226 

29.04 
28.52 

1.2729 
100.5 

0.02 
175 .O 
10.59 
1.727 
1.727 

2.903 

335 
998 
573 
546 

0.0600 Cor r .  t o  7% 02 & 12% C02 
21.2 98.7 126.9 
11.6 
0.69 



PILE NAME - PHCL3 
RUN # - M5HCLKN3 
L O F A T I O N  - K I L N  
DATE - 11-10-93 
PROJECT # - 
P o i n t  # 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
1 4  
15 
16 
17 
18 
i9 
20 
21  
22 
23 
24 
25 

F r a c t i o n  

DRY CATCH 
FILTER 

F r a c t i o n  

4601.01.05.01 

. .  
0.125 2.14 
0.130 2.25 
0.110 2 .oo 
0.055 0.90 
0.040 0.65 
0.110 1.90 
0.120 2.05 
0.090 1.57 
0.040 0.70 
0.030 0.50 
0.010 0.17 
0.010 0.18 
0 -020 0.35 
0.060 1.05 
0.130 2.26 
0.025 0.43 
0.070 1.23 
0.110 1.95 
0.i50 i -65 
0.070 1.25 
0.010 0.15 
0.030 0.54 
0 -050 0 -88 
0.100 1.75 
0.100 1.77 

D e l t a  P D e l t a  H S t a c k  T Meter  T 
( i n .  H20) ( i n .  H20) ( F )  I n ( F )  O u t ( F )  

442 78 78 
443 
444 
439 
439 
433 
441 
440 
442 
441 
433 
436 
441 
446 
448 
439 
437 
443 
44;: 
442 
439 
416 
439 
441 
444 

81 
88 
86 
87 
84 
89 
93 
94 
92 
86 
86 
87 
89 
93 
88 
89 
93 
Y/ 
99 
91 
90 
91 
91 
99 

78 
79 
81 
81 
81 
82 
83 
84 
84 
85 
85 
85 
86 
87 
87 
87 
88 
8/ 
89 
88 
88 
88 
88 
88 

PROG.=VER 06/09/89 
03-07-1994 10:50:01 

F i n a l  W t .  Ta re  W t .  B l a n k  W t .  Ne t  W t .  
( 9 )  ( 9 )  ( 9 )  ( 9 )  

0 .oooo 0.0000 0 .oooo 0 .oooo 
1.0873 1.0844 0.0002 0 -0027 

F i n a l  W t .  Ta re  W t .  V o l .  Ne t  W t .  
( 9 )  ( 9 )  ( m l )  ( 9 )  

PROBE RINSE 110 -8962 110.8388 189 .O 0.0573 
IMPINGERS 0 .oooo 0 .oooo 0 .o 0.0000 
Probe R i n s e  B l a n k  ( m g / r n l ) =  0.0007 
Imp inger  B l a n k  (mg/ml)= 0 .OOOO 
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MODIFIED METHODS 5/29 - PARTICULATES AND MULTIPLE METALS TRAIN (MM5PM) 

FIELD LABORATORY SETUP DATA 

MRI Project No. 4601.01.05.01 
ClientlSource: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kin Stack No. 3 

Run No. 1 Sampling Train No. /YIM - / Sample BOX NO. 0l0 996 
Set up person(s): 3- f l -  CIA, Date //-g-? 3 
Transfer to Sampler: J Sample Box Leak Check: cfm @ in.Hg vacuum 

Relinquished By 3, ,H- Received By 3 - Date/Time 11- 7- f3  7.3C 
L/ 

TRAIN COMPONENT 

Sampling Nozzle (Quartz) 
Probe (Liner-Glass) 
Female Probe Blank-off 
crarm* 
.ymlru 

90" Bypass- 
Filter Holder Front 
Filter Holder Back - 
1 st lmpinger Cv Short-stem Mod-GBS) 
U-Connector (A) 
2nd lmpinger (Mod-GBS) 
U-Connector (6) 
3rd lmpinger (GBS) 
U-Connector (C) 
4th lmpinger (Mod-GBS) 
U-Connector (D) 
5th lmpinger (Mod-GBS) 
U-Connector (E) 
6th lmpinger (Mod-GBS) 
U-Connector (F) 
7th lmpinger (Mod-GBS) 
U-Connector (G) 
8th lmpinger (Mod-GBS) 
lmpinger Outlet Connector 

EL,... n n o  P ̂ __^^.^ -0 
Y I I V I L  Y" b " I I I I T c , L " I  

-* 

COMPONENT NO. LOADING DATA 

Filter Type: 
Whatman QM-A - 

F- - 2 / 0  Filter I.D.No.: 3 L 

1 0 0 m L s ~ 2 m L s  
5 %  HN03/10% H, 0, 
l O O m L s + 2 m L s  
5 %  HN03/10% H, 0, 

100 mLs 2 mLs*** *  
4 %  KMnO,/lO% H, SO, 
100 mLs + 2 mLs* * * *  
4 %  KMnO,/lO% H, SO, 
100 m L s * * * * *  

I 

1 .O N NaOH 
-200  g indicating 
silica gel 

Initial Weights 
(grams) 

Empty Loaded 

<--Exchange when necessary 

~ 

Note: Components in italics used only when mercury is a target metal. 
t Nozzle openings covered with parafilm, and nozzle placed in ziplock bag before and after sampling. Probe 

liner outlet sealed with glass female blank-off, and probe liner inlet sealed with Teflon tape and Swagelok 
cap before and after sampling. Sample box inlet covered (not sealed) with aluminum foil after sampling. 

* * *  Initial weights of additional components exchanged during the run also entered here. All exchange 
component openings covered with parafilm or Teflon tape. 

* * * *  Use 200 mLs & 2 mLs and document below if  reagent is exhausted before the end of a previous run. 
Prepare additional reagent blanks accordingly. 

* * * * *  Used for acid trap and is not recovered as a sample. Replace with acidic KMnO, if the acidic KMnO, in the 
previous impinger is exhausted before the end of a previous run, and prepare additional reagent blanks 
accordingly. 

Component Changes After Setup And Before Recovery And Other Comments: 



MODIFIED METHODS 5/29 - PARTICULATES AND MULTIPLE METALS TRAIN (MM5PM) 
FIELD LABORATORY SAMPLE RECOVERY DATA 

MRI Project No. 4601.01.05.01 
ClientlSource: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack, No. 3 

Run No. / Sampling Train No. n/ l /n  - / Sample BOX NO. 0 / 0 9 9 6  
Transfer for Recovery: 

c 
Relinquished By: Received By J /1.1 c & Daterrime I l -Y-??  LJd 

Sample box recovery person(s): rflc /- .7-,5&* c- Date: 1 I - /0-?3 
Probe recovery person(s1: /PI. Lui.d,&- Date: / 1 - y - g 3  

[ Total Condensate Collected (g): 

. -  
Sample Number: I O 3 1  * 1 0 3 2  1033 * > > > >  I 0 3 4  
c ..-..,.. lJ-*.,- TI-^ 1111 ,..> Llrrcl u .-_ n 
" " " ' p "~  Y V L L l r  , ' n o r  " " L . , y ,  

Sample Bottle Gross Wt.(g ;&? L/7p.c  before Rinses 
Rinse Solution: 0.1N HNO, 0.1N HNO, acidic KMnO, 8 N HCI 
Components Rinsed: * *  filter support, * *  4th * * *  5th-6th impingers, 
filter holder back, 45/90" connector impinger U-connectors D-F 
or short 90' connector, 1st-3rd 

Sample Bottle Final Wt.(g) g7S0 sv/* b P 4 3  (3 '7d .y  After Rinses 

n LaLi 

6 fd,-,)nsrd C S C + Z & ~ A M / ~ V / ~  -+o ~ - P + c -  C ~ - A / ~ , J ~ ~ L . + ~  goz 

Net Sample Wt.(g) ' 3  73.4 ,h'/.y 42/ .b  -&xU 
impingers, U-connectors A-C .a 

FRONT HALF RECOVERY 

Sample Number: I 0 6 5  / 029 / 030 
Sample Bottle Tare Wt. igl / Z'Lh / 7/./ Filter 
Rinse Solution: Acetone 0.1 N HNO, Description and Color: 
Components Rinsed"": nozzle, probe liner, cyclone and flask or bypass, filter holder front 
Sample Bottle Gross Wt.(g) wlAcetone 
Net Acetone Sample Wt.(gl 
Sample Bottle Final Wt.(g) aY3.L A m  
Net Sample Wt.(g) m _%23 

/ 

Do not fill bottle; vent pressure after recovery (before and after shipment). Keep samples iced to minimize 
pressure buildup. 
Using 100  mLs 0.1 N "0,. rinse components (2X). 
Check pH with a glass rod and pH indicator strips; adjust with conc. HNO, . 
Using a total of 150 mLs (250 mLs if cyclone and flask are used) acetone, rinse components (3X or more 
with brushing) until clean. If some residue cannot be removed, rinse components again with a total of 100 
mLs (200 mLs if cyclone and flask are used) ASTM Type I water i3X or more with brushing). Combine 
water and acetone rinses. Then, using a total of 100 mLs (200 mLs if cyclone and flask are used) 0.1 N 
HNO,, rinse components (3X or more with brushing); combine these rinses and keep separate. Follow with 
water, then acetone rinses and discard those rinses. 

/.- 
* *  
* * *  
* * * *  

COMMENTS: 
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FILE NAME - metals1 
RUP * ' MM5KILN1 
LOCATION - KILN 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Feet)= 944.772 
Final Meter Volume (Cubic Feet)= 1044.190 

PROG .=VER 06/27/89 
03-04-1994 15:05:13 

Meter Factor= 
Multiple leak checks, see end of printout 
Net Meter Volume (Cubic Feet)= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in H g ) =  
Static Pressure (Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (F)= 
Average Delta H ( in H20)= 
Average Delta P ( in H20)= 
Average Stack Temperature (F)= 

Dry Molecular Weight= 
~~~ ~~ Wet Molecular Weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter ( Inches )= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Rectangular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feetlmin )= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
Particulate Weight (g )= 
Particulate Loading, D r y  Std. (gr/scf)= 
Particulate Loading, Actual (gr/cu ft )= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

1.027 

102.102 
99.211 

29.30 
-0.12 

17.6 
2.2 

96 .O 
4.4 

74 
1.22 

0.081 
429 

29.06 
28.57 

0.2613 
92.7 

0.84 
175 .O 
0.417 

68 .O 
68 - 0  

32.11 

1,160 
37,260 
21,657 
20,713 

Leak Correction= 0.0000 

0.0537 Corr. to 7% 02 .% 12% C02 
0.0083 0.0343 0.0455 
0.0046 

1.48 



* * METRIC UNITS * * 
F ~ L E  NAME - m e t a l s 1  
RUN # - MM5KILN1 03-04-1994 15:05:15 
LOCATION - KILN 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 

I n i t i a l  Meter Volume (Cub ic  Meters)= 26 -752 
F i n a l  Meter Volume (Cubic  Meters)= 29.567 
Meter Fac to r=  1.027 
M u l t i p l e  l e a k  checks, see end o f  p r i n t o u t  Leak C o r r e c t i o n =  0.0000 
Net Meter Volume (Cub ic  Meters )= 2.891 
Gas Volume (Dry  Standard Cubic Meters)= 2.809 

PROG.=VER 06/27/89 

Baromet r i c  Pressure ( m m  Hg )= 
S t a t i c  Pressure ( m m  H20)= 

Percent  Oxygen= 
Percent  Carbon D i o x i d e =  
M o i s t u r e  C o l l e c t e d  ( m l ) =  
Percent  Water= 

Average Meter Temperature ( C  )= 
Average D e l t a  H ( m m  H20)= 
Average D e l t a  P ( m m  H20)= 
Average Stack Temperature ( C  )= 

Dry Molecular  Weight= 
Wet Molecular  Weight= 

744 
-9 i 

17.6 
2.2 

96 .O 
4.4 

23 
30.9 

2 .o 
221 

29.06 
28.57 

Average Square Root of D e l t a  P ( m m  H20)= 1.3168 
% I s o k i n e t i c =  92.7 

P i t o t  C o e f f i c i e n t =  
Sampling Time (M inu tes )=  
Nozzle Diameter ( m m  )= 
Stack A x i s  #1 (Meters)= 
Stack A x i s  #2 (Me te rs )=  
Rectangular Stack 
Stack Area (Square Meters )= 

0 .84  
175 .O 
10.59 
1.727 
1.727 

2.983 

Stack V e l o c i t y  ( A c t u a l ,  m/min)= 354 
Flow r a t e  ( A c t u a l ,  Cubic m/min)= 1,055 
Flow r a t e  (Standard,  Wet, Cubic m/rnin)= 613 
Flow r a t e  (S tandard ,  D ry ,  Cubic m/min)= 587 

P a r t i c u l a t e  Loading - F r o n t  H a l f  

P a r t i c u l a t e  Weight ( g ) =  0.0537 C o r r .  t o  7% 02 & 12% C02 
P a r t i c u l a t e  Loading, Dry S t d .  (mg/cu m)= 19.1 78.7 104.3 
p a r t i c u l a t e  Loading,  A c t u a l  (mg/cu m )= 10.6 
Emission Rate ( kg/hr )= 0.67 

No Back H a l f  A n a l y s i s  



F I L E  NkME - m e t a l s 1  
R ~ N  # - MM5KILN1 
L O C A T I O N  - K I L N  
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 

P o i n t  # D e l t a  P D e l t a  H S t a c k  T Meter  T 
( i n .  H20) ( i n .  H20) ( F )  I n ( F )  O u t ( F )  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

F r a c t i o n  

DRY CATCH 
FILTER 

0.160 
0.130 
0.100 
0.065 
0 -035 
0.130 
0.120 
0.110 
0.020 
0.001 
0.020 
0.020 
0.030 
0.075 
0.140 
0.030 
0.020 
0.125 
0.170 
0.220 
0.020 
0.020 
0.055 
0.115 
0.085 

2.40 
1.96 
1.52 
1 .oo 
0.53 
1.98 
1.82 
1.70 
0.30 
0.01 
0 -30 
0 -30 
0 -45 
1.13 
2.10 
0.46 
0 -30 
1.90 
2.60 
3.30 
0.30 
0.30 
0.80 
1.70 
1.30 

433 
432 
431 
429 
427 
431 
4.34 
434 
431 
429 
422 
422 
432 
437 
438 
406 
422 
437 
442 
442 
408 
408 
433 
437 
436 

71 
70 
77 
78 
79 
74 
76 
81 
83 
79 
72 
73 
73 
75 
77 
72 
72 
72 
76 
80 
74 
74 
74 
75 
77 

70 
70 
71 
71 
72 
73 
73 
74 
75 
75 
71 
72 
72 
74 
72 
71 
70 
70 
72 
72 
71 
71 
71 
70 
70 

PROG.=VER 06/27/89 
03-04-1994 15:05:15 

F i n a l  W t .  Ta re  W t .  B l a n k  W t .  N e t  W t .  
( 9 )  ( 9 )  ( 9 )  ( 9 )  

0 .oooo 0 .oooo 0.0000 0.0000 
1.0939 1.0830 0 .oooo 0.0109 

F r a c t i o n  F i n a l  W t .  Ta re  W t .  V o l .  N e t  W t .  
( 9 )  ( 9 )  ( m l )  ( 9 )  

PROBE RINSE 92.5844 92.5408 214.5 0.0428 
IMPINGERS 0 .oooo 0 .oooo 0 .o 0.0000 
Probe R i n s e  B l a n k  (mg/ml)= 0.0037 
Imp inger  B l a n k  ( m g / m l  )= 0 .OOOO 

M u l t i p l e  l e a k  checks  used.  F i n a l  r e a d i n g s  f o r  each segment a r e  l i s t e d  below 

L k  Rate  ( c f m )  Time ( rn in )  
0.0010 70 .OOOO 
0.0050 105 .OOOO 
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MODIFIED METHODS 5/29 - PARTICULATES AND MULTIPLE METALS TRAIN IMM5PM) 
FIELD LABORATORY SETUP DATA 

MRI Project No. 4601.01.05.01 
Client/Source: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kin Stack No. 3 

Run No. 2 Sampling Train No. h n / l  - 7 Sample Box No. @ la 00 I 
Set up personls): .T. m. - Date /l-r 9 3  
Transfer to Sampler: J Sample Box Leak Check: cfm @ in.Hg vacuum 

Relinquished By Received By ,I2 M, L Dater ime 11- 1 0 4 3  7/X 

TRAIN COMPONENT 

Sampling Nozzle (Quartz) 
Probe (Liner-Glass) 

* Female Probe Blank-off 
Cyclone* 
Flask** 
90' Bypass 
Filter Holder Front 
Filter Holder Back 
45/90" Connector 
Siiuri 90' Connecror: ' 
1 st lmpinger 
(2-L*+ Short-stem Mod-GBS) 
U-Connector (A) 
2nd lmpinger (Mod-GBS) 
U-Connector (6) 
3rd lmpinger (GBS) 
U-Connector (C) 
4th lmpinger (Mod-GBS) 
U-Connector (D) 
5th lmpinger (Mod-GBS) 
U-Connector (E) 
6th lmpinger (Mod-GBS) 
U-Connector (F) 
7th lmpinger (Mod-GBS) 
U-Connector (G) 
8th lmpinger (Mod-GBS) 
lmpinger Outlet Connector 
Replacement 8th lmpinger* 

I) 

1 

x 

Filter Type: 
Whatman QM-A 
Filter I.D.No.: 4 
L17' 

l O O m L s + 2 m L s  
5 %  HNO,/10% H, 0, 
1 0 0  mLs 2 mLs 
5 %  HNO,/10% H, 0, 

COMPONENT NO. LOADING DATA 

Utt-// <--Exchange when necessary 

~~ 

100 mLs -t 2 mLs*** "  
4 %  KMn0,/10% H, SO, 
100 mLs -t 2 mLs* * * *  
4 %  KMn0,/10% H, SO, 
100  m L s * * * * *  
1 .O N NaOH 

6-15'2 - 200 g indicating 

Initial Weights 
(grams) 

Emptv Loaded 

Note: Components in italics used only when mercury is a target metal. 
Nozzle openings covered with parafilm, and nozzle placed in ziplock bag before and after sampling. Probe 
liner outlet sealed with glass female blank-off, and probe liner inlet sealed with Teflon tape and Swagelok 
cap before and after sampling. Sample box inlet covered (not sealed) with aluminum foil after sampling. 
Optional for low/high particulatelmoisture gas streams as applicable. 

* * *  Initial weights of additional components exchanged during the run also entered here. All exchange 
component openings covered with parafilm or Teflon tape. 

* * * *  Use 200 mLs 
Prepare additional reagent blanks accordingly. 

* * * * I  Used for acid trap and is not recovered as a sample. Replace with acidic KMnO, i f  the acidic KMnO, in the 
previous impinger is exhausted before the end of a previous run, and prepare additional reagent blanks 
accordingly. 

2 mLs and document below if  reagent is exhausted before the end of a previous run. 

Component Changes After Setup And Before Recovery And Other Comments: 



MODIFIED METHODS 5/29 - PARTICULATES AND MULTIPLE METALS TRAIN (MM5PM) 
FIELD LABORATORY SAMPLE RECOVERY DATA 

MRI Project No. 4601.01.05.01 
ClientlSource: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack, No. 3 

Run No. 2 Sampling Train No. /vl /n-2 Sample Box No. Old 00 1 
Transfer for Recovery: 

Relinquished By: Received By 3 /rrL Date/Time l l - /o-%? /&&a 
Sample box recovery personk): 2- M. L Date: //-/a - ~ 3 
Probe recovery person(s): Date: 

Net Wt.(g) / b .  2 .W.% /7.5/ Y - !  1.7 
[ Total Condensate Collected (9): /J 0-0 1 

Description 
and color: c: 1-c c/+- 
ImDinoers: > > > > > > 1-3 < < < < < 4 < < <  5-6 % Blue 
. I  

2 0 3 2  2 0 3 3  * > > > >  2 0 3 4  
2 G1.5- i 72.3 

Rinse Solution: 0.1N HNO, 0.1N HNO, acidic KMnO, 8 N HCI 
Components Rinsed: * *  filter support, * *  4th * * *  5th-6th impingers, 
filter holder back, 45/90" connector impinger U-connectors D-F 
or short 90" connector, 1 st-3rd 

Sample Number: ,2031 
Satlipit: Boiiie Tare L"i.igi 3 . f  
Sample Bottle Gross Wt.(g ;;f.a 0 <.....____...................Before Rinses 

impingers, U-connectors A-C 
Sample Bottle Final Wt.(g) e988 277-2. figf,? 3?7-.3 After Rinses 

Net Sample Wt.(g) AL22.w 4kl-U 2 i G L u U  
FRONT HALF RECOVERY 

Sample Number: -3 065 2 0 2 9  2 0 3 0  . 
Sample Bottle Tare Wt.(g) / 7 5 . /  W r Z / . B  Filter 
Rinse Solution: Acetone 0.1 N HNO, Description and Color: 
Components Rinsed****: nozzle probe er, cyclone and flask or bypass, filter holder front J;P$ wL:G 
Sample Bottle Gross Wt.(g) dfc-.&/Acetone 
Net Acetone Sample Wt.(g) 
Sample Bottle Final Wt.(g) 
Net Sample Wt.(g) u 

Do not fill bottle; vent pressure after recovery (before and after shipment). Keep samples iced to minimize 
pressure buildup. 
Using 100 mLs 0.1 N HNO,, rinse components (2X). 
Check pH with a glass rod and pH indicator strips: adjust with conc. HNO, . 
Using a total of 150  mLs (250 mLs if cyclone and flask are used) acetone, rinse components (3X or more 
with brushing) until clean. If some residue cannot be removed, rinse components again with a total of 100 
mLs (200 mLs if cyclone and flask are used) ASTM Type I water (3X or more with brushing). Combine 
water and acetone rinses. Then, using a total of 100  mLs (200 mLs if cyclone and flask are used) 0.1 N 
"0,. rinse components (3X or more with brushing): combine these rinses and keep separate. Follow with 
water, then acetone rinses and discard those rinses. 

* *  
* * *  
* * + *  
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FILE NAME - metals2 
RUN # - mm5k12 
LOC.ATI.ON - KILN 
DATE - 11-10-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Multiple leak checks, see end of printout 
Not Meter Volume (Cubic Feet)= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure ( in Hg )= 
Static Pressure (Inches H20)=  

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (F )= 
Average Delta ti (in H20)= 
Average Delta P ( in H20)= 
Average Stack Temperature (F )= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter ( Inches )= 
Stack Axis #1 (Inches)= 
Stack Axis $42 ( Inches)= 
Rectangular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 

Particulate Weight (g )= 
Particulate Loading, Dry Std. (gr/scf)= 
particulate Loading, Actual (gr/cu ft)= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

PROG.=VER 06/27/89 
03-04-1994 16:00:03 

49.800 
177.838 

1.027 

131 -495 
126.906 

29.30 
-0.12 

18.4 
1 .o 

120 .o 
4.3 

78  
1 .71 
0.106 

429 

28.90 
28.43 

Leak Correction= 0 .OOOO 

0.3201 
99.3 

0.82 
175 .O 
0.417 

68.0 
68 .O 

32 .ll 

1,385 
44,462 
25,840 
24,738 

0.0430 Corr. to 7% 02 & 12% c02 
0.0052 0.0281 0 .0627 
0.0029 

1.11 



X * METRIC UNITS X * 
FILE NAME - metals2 
RUN # - mm5k12  
LOCATION - KILN 
DATE - 11-10-93 
PROJECT # - 4601.01.05.03 

Initial Meter Volume (Cubic Meters)= 
Final Meter Volume (Cubic Meters)= 
Meter Factor= 
Multiple leak checks, see end of printout 
Net Meter Volume (Cubic Meters)= 
Gas Volume (Dry Standard Cubic Meters)= 

Barometric Pressure ( m m  Hg )= 
Static Pressure (mm H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (C )= 
Average Delta H ( m m  H20)= 
Average Delta P ( m m  H20)= 
Average Stack Temperature ( C )= 

D r y  Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P ( m m  H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( m m  )= 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Rectangular Stack 
Stack Area (Square Meters )= 

Stack Velocity (Actual, m/min)= 
Flow rate (Actual, Cubic m/min)= 
Flow rate (Standard, Wet, Cubic m/min)= 
Flow rate (Standard, Dry, Cubic m/min)= 

particulate Loading - Front Half 
particulate Weight (g )= 
particulate Loading, Dry Std. (mg/cu m ) =  
particulate Loading, Actual (mg/cu m )= 
Emission Rate ( kg/hr )= 

No Back Half Analysis 

~~~~ ~~ 

PROG .=VER 06/27/89 
03-04-1994 16:00:04 

1.410 
5.036 
1.027 

3.723 
3 -593 

744 
-3 

18.4 
1 .o 

120 .o 
4 .3  

25 
43.4 

2 .7  
221 

28.90 
28.43 

1.6131 
99.3 

0.82 
175 .O 
10.59 
1.727 
1.727 

2.983 

422 
1,259 

732 
700 

Leak Correction= 0.0000 

Corr. to 7% 02 8, 12% C02 0.0430 
12 .o 64.5 143.7 

6.7 
0 .50 



F I L E  NAME - m e t a l s 2  
RUN # e -  mm5k12 
LOCATION - KILN 
DATE - 11-10-93 
PROJECT # - 4601.01.05.01 

PROG.=VER 06/27/89 
03-04-1994 16:00:05 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

~~ - 19 
20 
21 
22 
23 
24 
25 

0.115 
0.135 
0.100 
0.060 
0.040 
0.125 
0.125 
0.100 
0 -040 
0.015 
0.150 
0.150 
0.150 
0.140 
0.135 
0.115 
0.115 
0.115 
0.115 
0.115 
0.105 
0.100 
0.100 
0.100 
0.100 

1.80 
2.10 
1.60 
0 -95 
0.63 
2 .oo 
2 -00 
1.50 
0.64 
0.24 
2.50 
2.50 
2.50 
2.30 
2.20 
2 .oo 
1.80 
1.80 
1.80 
1 .OO 
1.70 
1.60 
1.60 
1.60 
1.60 

P o i n t  # D e l t a  P D e l t a  H S t a c k  T Meter  T 
( i n .  H20) ( i n .  H20) ( F )  I n ( F )  O u t ( F )  

433 68 67 
430 
428 
430 
431 
432 
432 
436 
431 
431 
409 
421 
431 
431 
432 
414 
423 
431 
436 
439 
425 
420 
434 
438 
438 

71 
76 
78 
79 
75 
79 
75 
84 
83 
75 
79 
83 
86 
87 
78 
79 
82 
84 
86 
81 
84 
86 
88 
88 

60 
71 
71 
71 
73 
74 
71 
75 
76 
74 
74 
75 
76 
77 
77 
76 
77 
77 
78 
80 
80 
80 
80 
80 

F r a c t i o n  

DRY CATCH 
FILTER 

F i n a l  W t .  Ta re  W t .  B l a n k  W t .  N e t  W t .  
( 9 )  ( 9 )  ( 9 )  ( 9 )  

0 .oooo 0 .oooo 0 .oooo 0.0000 
1 -1205 1.1103 0.0000 0.0102 

F r a c t i o n  F i n a l  W t .  Ta re  W t .  V o l .  N e t  W t .  
( 9 )  ( 9 )  (rnl) ( 9 )  

PROBE RINSE 103.7065 103.6735 244 .O 0.0328 
IMPINGERS 0 .oooo 0 .oooo 0 .o 0 .oooo 
Probe R i n s e  B l a n k  (rng/rnl)= 0.0007 
I rnp inger  B l a n k  ( r n g / m l  )= 0 .OOOO 

M u l t i p l e  l e a k  checks  used.  F i n a l  r e a d i n g s  for  each segment a r e  l i s t e d  be low 

L k  Rate  ( c f m )  Time ( m i n )  
0.0010 70.0000 
0.0010 105 .OOOO 
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MODIFIED METHODS 5/29 - PARTICULATES AND MULTIPLE METALS TRAIN (MM5PM) 
FIELD LABORATORY SETUP DATA 

MRI Project No. 4601.01.05.01 
CIientlSource: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kin Stack No. 3 

Run No. 3 
Set up person(s): 
Transfer t o  Sampler: Sample Box Leak Check: cfm @ in.Hg vacuum 

Relinquished By Received By DatelTime 

~ 

Sampling Train No. /V&?7-/ Sample Box No. 0 / I  49 6 
Date / /  - / O  - Y 3 

TRAIN COMPONENT 

Sampling Nozzle (Quartz) 
Probe (Liner-Glass) 
Female Probe Blank-off - 
P 
90" Bypass- 
Filter Holder Front 
Filter Holder Back 
4y89eemmcmrsr 
Snorr 90" Connecror= 
1st lmpinger (e Short-stem Mod-GBS) 
U-Connector (A) 
2nd lmpinger (Mod-GBS) 
U-Connector (6) 
3rd lmpinger (GBS) 
U-Connector IC) 
4th lmpinger (Mod-GBSI 
U-Connector (D) 
5th lmpinger (Mod-GBS) 
U-Connector (E) 
6th lmpinger (Mod-GBS) 
U-Connector (F) 
7th lmpinger (Mod-GBS) 
U-Connector (GI 
8th lmpinger (Mod-GBS) 
lmoinaer Outlet Connector 

Filter Type: 
Whatman QM-A 

S'/ Filter I.D.No.: 
LF-6 

Initial Weights 
(grams) 

Emotv Loaded 

47q.2- 

COMPONENT NO. LOADING DATA 

<--Exchange when necessary 

100 mLs L 2 mLs 
5 %  HNO,/10% H, 0, 
100 mLs +. 2 mLs 
5 %  HNO,/10% H, 0, 
Empty 

100 mLs+ 2 mLs* * * *  
4 %  KMn0,/10% H, SO, 
100 mLs& 2 m L s * * * *  
4 %  KMn0,/10% H, SO, 
100 m L s * * * * *  
1 .O N NaOH 
-200 g indicating 

LJH-SK silica gel 

4727 5P-w 

4 b  t 9  
J.587 57/,3 

7929 

Note: Components in italics used only when mercury is a target metal. 
Nozzle openings covered with parafilm, and nozzle placed in ziplock bag before and after sampling. Probe 
liner outlet sealed with glass female blank-off, and probe liner inlet sealed with Teflon tape and Swagelok 
cap before and after sampling. Sample box inlet covered (not sealed) with aluminum foil after sampling. 

* * *  Initial weights of additional components exchanged during the run also entered here. All exchange 
component openings covered with parafilm or Teflon tape. 

* * * *  Use 200 mLs +- 2 mLs and document below if reagent is exhausted before the end of a previous run. 
Prepare additional reagent blanks accordingly. 

*I*** Used for acid trap and is not recovered as a sample. Replace with acidic KMnO, if the acidic KMnO, in the 
previous impinger is exhausted before the end of a previous run, and prepare additional reagent blanks 
accordingly. 

Component Changes After Setup And Before Recovery And Other Comments: 



MODIFIED METHODS 5/29 - PARTICULATES AND MULTIPLE METALS TRAIN (MM5PM) 
FIELD LABORATORY SAMPLE RECOVERY DATA 

MRI Project No. 4601.01.05.01 
ClientlSource: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack, No. 3 

Run No. 3 Sampling Train No. M/h - 7 Sample Box No. 0 I /  99 L 
Transfer for Recovery: 

Relinquished By: Received By J- M C  DatelTime I f  -16-53 aff 
Probe recovery person(s): Date: 
Sample box recovery personls): J-. /Mc L. Date: I ,  - -  /I 5 3  

BACK HALF RECOVERY 
Impinger: 1 S t  2nd 3rd 4th 5th 6th 7th 8th-1 @&-& 
Final Wt.(g) ' f Y f . 5  L.26.7 5 Y n . 3  470Y 935- 61f-2 $60.! m.1 
Initial Wt.(g) 4 7 Y . 2  S f / - Y  S7P.S Y6F. Y 
Net Wt.(g) ,-2Y 3 yF.3 1 J . f  /.9d 

0. 797.7 
c7',3 6 / / . o  Lz 3 , I  / I 6  

[ Total Condensate Collected (g): /&<. I I 
Description 

and color: c/&r 
Impingers: > > > > > > 1-3 < < < < < 4 5-6 % Blue 

3d/ A ? 
in. 7 
-- 3 0 3 3  * > > > >  3 0 3 4  

A60 -1 ,TJ .3 - .  Sample Number: 3 0 3 1  * 3 0 3 2  
; 72.7 b o - ,  

Sdiiipie Buiiie Tare Wt.iyi  I 1 1 . 1  

Rinse Solution: 0.1N HNO, 0.1N HNO, acidic KMnO, 8 N HCI 
Sample Bottle Gross Wt.(g TIP(. .6 /7Y-'O yp3.9 <............................Before Rinses 

Components Rinsed: * *  filter support, * *  4th * * *  5th-6th impingers, 
filter holder back, 45/90" connector impinger U-connectors D-F 
or short 90' connector, 1 st-3rd 
impingers, U-connectors A-C p~7S.k' 

Sample Bottle Final Wt.(g) Af3  5 .?%.G After Rinses 2 1y.L- 
ydd.7 Q 2 7 2 2  3 P . F  Net Sample Wt.(g) 

FRONT HALF RECOVERY 

Sample Number: -7 065 3 029 3 030 
Sample Bottle Tare Wt.(g) l7.2-3 / 7s-7 Filter 
Rinse Solution: Acetone 0.1 N HNO, Description and Color: 
Components Rinsed****: nozzle, probe liner, cyclone and flask or bypass, filter holder front 
Sample Bottle Gross Wt.(g) 

Sample Bottle Final Wt.lg) wladded Water e 
,2 7 x 2  w/Acetone 

Net Acetone Sample Wt.(g) a75. Y 

Net Sample Wt.(g) /e,,4 LLZl  
~ 

x Do not fill bottle; vent pressure after recovery (before and after shipment). Keep samples iced t o  minimize 
pressure buildup. 
Using 100 mLs 0.1 N "0,. rinse components (2X). 
Check pH with a glass rod and pH indicator strips; adjust with conc. HNO, . 
Using a total of 150  mLs (250 mLs if cyclone and flask are used) acetone, rinse components (3X or more 
with brushing) until clean. If some residue cannot be removed, rinse components again with a total of 100 
mLs (200 mLs i f  cyclone and flask are used) ASTM Type I water (3X or more with brushing). Combine 
water and acetone rinses. Then, using a total of 100 mLs (200 mLs if cyclone and flask are used) 0.1 N 
"0,. rinse components (3X or more with brushing); combine these rinses and keep separate. Follow with 
water, then acetone rinses and discard those rinses. 

* *  
* * *  
***I 

COMMENTS: 





FILE NAME - metals3 
PUN W -  mm5k13  
LOCATION - KILN 
DATE - 11-10-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet )= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet)= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure ( in Hg )= 
Static Pressure ( Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature ( F  )= 
Average Delta H (in H20)= 
Average Delta P ( in H20)= 
Average Stack Temperature (F )= 

Dry Molecular Weight= 
wer: moiecuiar weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( Inches )= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Rectangular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min )= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
Particulate Weight (g )= 
Particulate Loading, Dry Std. (gr/scf)= 
Particulate Loading, Actual (gr/cu ft)= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

~ 

PROG.=VER 06/27/89 
03-07-1994 08:33:21 

179.500 
282.327 

1.027 
0.008 

105.603 
101.263 

29.30 
-0.12 

17.8 
1.7 

105.1 
4.7 

8 1  
1.21 

0.076 
435 

28.99 
ie.4e 

0.2567 
99.5 

0.82 
175 .O 
0.417 

68 .O 
68 .O 

32.11 

1,113 
35,729 
20,645 
19,683 

0.0886 Corr. to 7% 02 & 12% C 0 2  
0.0135 0.0590 0.0935 
0.0074 

2.27 



., . *I * * METRIC UNITS X * 
FILE NAME - metals3 PROG.=VER 06/27/89 
RUN # - mm5k13 
LOCATION - KILN 
DATE - 11-10-93 
PROJECT I+ - 4601 .01.05.01 
Initial Meter Volume (Cubic Meters)= 5.083 

Meter Factor= 1.027 

Net Meter Volume (Cubic Meters)= 2.990 
Gas Volume (Dry Standard Cubic Meters)= 2 .E67 

03-07-1994 08:33:22 

Final Meter Volume (Cubic Meters)= 7.994 

Final Leak Rate (cu m/min)= 0.0002 

Barometric Pressure (mm Hg)= 
Static Pressure ( m m  H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (C)= 
Average Delta H ( m m  H20)=  
Average Delta P (mm H20)= 
Average Stack Temperature (C )= 

Dry Molecular Weight= 
Wet Molecular Weight= 

~ ~~ 

744 
-3 

17.8 
1.7 

105.1 
4.7 

27 
30.7 
1.9 
224 

28.99 
28.48 

Average Square Root of Delta P ( m m  H20)= 1.2935 
% Isokinetic= 99.5 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( m m  )= 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Rectangular Stack 
Stack Area (Square Meters )= 

0.82 
175 .O 
10.59 
1.727 
1.727 

2.983 

Stack Velocity (Actual, m/min)= 339 
Flow rate (Actual, Cubic m/min)= 1,012 
Flow rate (Standard, Wet, Cubic m/min)= 585 
Flow rate (Standard, Dry, Cubic m/min)= 557 

Particulate Loading - Front H a l f  

Particulate Weight (g )= 0.0886 Corr. to 7% 02 2. 12% C02 
Particulate Loading, Dry Std. (mg/cu m ) =  30.9 135.2 214.3 
Particulate Loading, Actual (mg/cu m)=  17 .O 
Emission Rate ( kg/hr )= 1.03 

No Back Half Analysis 



1, 
F I L E  NAME m e t a l s 3  
RUN # - rnm5k13 
L O C A T I O N  - K I L N  
DATE - 11-10-93 
PROJECT # - 4601.01.05.01 

P o i n t  # 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
i9 
20 
21 
22 
23 
24 
25 

~~~ 

F r a c t i o n  

DRY CATCH 
FILTER 

_ .  
0.010 0.16 
0.035 0.60 
0.040 0.60 
0.150 2.40 
0.125 2 -00 
0.010 0.16 
0.015 0 -24 
0.040 0.65 
0.080 1.28 
0.130 2.10 
0.025 0.40 
0.070 1.10 
0.100 1.60 
0.140 2.20 
0.070 1.10 
0.140 2 -20 
0.130 2.10 
0.105 1.70 
0 .070 i .li 
0.030 0.48 
0.155 2.50 
0.120 1.90 
0 -070 1.10 
0.030 0.48 
0.005 0.08 

D e l t a  P D e l t a  H S t a c k  T Meter  T 
( i n .  H201 ( i n .  H20) ( F )  I n ( F )  O u t ( F )  

403 75 75 
421 75 74 
434 
438 
437 
425 
427 
416 
435 
440 
426 
442 
444 
444 
444 
444 
443 
441 
438 
438 
439 
432 
443 
438 
432 

76 
78 
83 
80 
82 
82 
84 
84 
80 
81 
84 
86 
88 
80 
84 
86 
at7 
87 
82 
85 
87 
87 
85 

74 
75 
76 
77 
78 
78 
78 
8 1  
80 
79 
79 
80 
80 
80 
80 
80 
air 
80 
80 
80 
80 
80 
80 

PROG.=VER 06/27/89 
03-07-1994 08:33:23 

F i n a l  W t .  Ta re  W t .  B l a n k  W t .  Ne t  W t .  
( 9 )  ( 9 )  ( 9 )  ( 9 )  

0 .oooo 0 .oooo 0 .oooo 0.0000 
1 .1285 1.1002 0.0000 0.0283 

F r a c t i o n  F i n a l  W t .  Ta re  W t .  V o l .  Ne t  W t .  
( 9 )  ( 9 )  ( r n l )  ( 9 )  

PROBE RINSE 99.3346 99.2743 0.0 0.0603 
IMPINGERS 0 .oooo 0 .oooo 0 .o 0.0000 
Probe R i n s e  B l a n k  (rng/rnl)= 0.0007 
I rnp inger  B l a n k  ( m g / m l ) =  0.0000 
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MODIFIED SW-846, MOO1 0 - SEMIVOLATILE ORGANICS TRAIN FOR SV-POHCS (MM5SV) 
FIELD LABORATORY SETUP DATA 

MRI Project No. 4601.01.05.01 
ClientlSource: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No.3 

Run No. 

Transfer to Sampler: 

Sampling Train No. I/ - / Sample BOX NO. 0 / I  7 9 5  
Date // - p  - 4 3  

Sample Box Leak Check: cfm @ in.Hg vacuum 
- 

Relinquished By " %, /1 I L L -  Received By J -f--- DatelTime / I -  Y-F-3 73u 

TRAIN COMPONENT COMPONENT NO. LOADING DATA 

Sampling Nozzle (Quartz) I) 

Probe (Liner-Glass) 
Female Probe Blank-off 
SSlJeRey 
s 
90" 6ypass.F 
Filter Holder Front / 

Filter Holder Back c 

Con ti ens e r 
Therm0 w e l l ' c f r  

XAD-2 Resin Cartridge 
U-Connector (A) 
1 st lmpinger ( c c i m b d e  r i )  

U-Connector (61 
2nd lmpinger (Mod-GBS) 
U-Connector (C) 
3rd lmpinger (GBS) 
U-Connector ID) 
4th lmpinger (Mod-GBS) 

57-L 

Short-stem Mod-GBS) 

U-Connector (E) 
p 5 t h 4  , '  - 

a - 
lmpinger (Mod-GBS) - 

Outlet Connector 

Initial Weights 
(grams) * 

EmDtv Loaded 

Filter Type: &2 
Whatman OM-A 

I nermocoupie No.: 
-. 

-65  grams XAD-2 Resin 

Empty 

100 mLs 
ASTM Type II Water 
100 mLs 
ASTM Type II Water 
Empty 

-200 g indicating silica gel 

Note: Components in italics used only with MRI-style organic module. Do not use for PAHs. 
Nozzle openings covered with hexane-rinsed aluminum foil, and nozzle placed in ziplock bag before and 
after sampling. Probe liner outlet sealed with glass female blank-off, and probe liner inlet sealed with 
Teflon tape and Swagelok cap before and after sampling. Sample box inlet covered (not sealed) with 
hexane-rinsed aluminum foil before and after sampling. 

Initial weights of additional components exchanged during the run also entered here. All exchange 
component openings covered with hexane-rinsed aluminum foil. 
Cartridge weighed with blank-offs in place; then, covered with aluminum foil to seal out light during 
storage and sampling. 

* * *  

* * I *  

Component Changes After Setup And Before Recovery And Other Comments: $-a ,j 3/*>3 s.2-p/L- f/;.lrSPtf /*>e +?!om 4 / / / C /  L7G/&+<~OU+%!P ccI.7&L.esIJ 

,>/k< E m h k  1 ~ ~ 3  rh ,> &/=fleda 



MODIFIED SW-846, MOO1 0 - SEMIVOLATILE ORGANICS TRAIN FOR SV-POHCs (MM5SVl 
FIELD LABORATORY SAMPLE RECOVERY DATA 

MRI Project No. 4601.01.05 
ClientlSource: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No. 3 

Run No. / Sampling Train No. 5 v- Sample  ox NO. 0 ,  I PS 3’ 
Transfer for Rkcovery: 

Relinquished By Received By J . M -  DatelTime 11-9-73 J D O O  
Sample box recovery person(s1: 7 . m - L  z /--- Date l f - 9 - Y 3  
Probe recovery person(s): w l.-t*.,-- Date //-9--?2 

- 

RESIN CARTRIDGE AND IMPINGERS RECOVERY 
3rd 4th 5th m 

Y P 6 .  I 5%- &$9 57gv .ic 2 m  75% 7 
Impinger: XAD Cartridge 
Final Wt.(g) 

J . 0  z3*,5 
Initial Wt.(g) 4FY- / 4 6 L .  7 
Net Wt.ig) 

-LiLEL= 
9 7 . 0  1 

FA7;< 5 2- - 
[ Total Condensate Collected ig): 

> > > > > >  % Blue 
< < < < < < < < < < < Impingers: XAD Cartridge > > > > > > > > > 1-4 

Sample Number: I039 I 040 <--Recovery of 2nd-4th lmpingers and 
Sample Bottle Tare Wt.ig) Y 7F.Y U-connectors C-E Optional 
Sample Bottle Gross Wt.(g) %S?D Before Rinses 
Components Rinsed* *: 1 st-4th impingers, U-connectors A-E 

Sample Bottle Final Wt.(g) Z6?,7 After Rinses 
Net Sample Wt.(g) L2LA 

FILTER RECOVERY AND TRAIN RINSES 

FILTER 
Sample Number: I 0 3 7  Description and Color: dirk L*~L.’C~ 
TRAIN RINSES Sample Number: l 0 3 6 1 0 3 8 k  /& 

%7 $ 7  

Sample Bottle Tare Wt.(g) /7/.3 l 7 Y - b  /95P 
Components Rinsed***: nozzle, probe liner, cyclonelflask or bypass, filter holder, short 90‘ connector, 

condenser, thermowell U-connector 

Sample Bottle Final Wt.(g) fgo,p 
Net Sample Wt.(g) - /EL!- -3L.L 

Pour any residual condensate from condenser into cartridge inlet, replace blank-offs and remove aluminum 
foil, then weigh; replace aluminum foil to cover entire cartridge. 
Methanollmethylene chloride (1 :1 vlv) rinses (3x1. 
Methanollmethylene chloride (1 :1 vlv) rinses with brushing (with 5 minute soaks of underlined 
components) 3X or more until clean. 

* *  
* * *  

$‘*//C 1 0 ~  /a c h / C J  &k7 C*‘n/un I# & /lb J&J 



KILE NAME - semvl 
RUN * - M5SVKL1 
LOCATION - KILN 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Multiple leak checks, see end of printout 
Net Meter Volume (Cubic Feet)= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure ( in Hg)= 
Static Pressure ( Inches H20 )= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature ( F )= 
Average Delta H (in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F )= 

Dry Molecular Weight= 
wei i-ioiecuiar weight= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( Inches)= 
Stack Axis #l (Inches)= 
Stack Axis #2 (Inches)= 
Rectangular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min )= 
Flow Rate (Actual. Cubic ft/min)= 
Flow rate (Standard, Wet, cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
particulate Weight (g )= 
particulate Loading, Dry Std. (gr/scf)= 
particulate Loading, Actual (gr/cu ft)= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

PROG.=VER 06/09/89 
03-07-1994 09:12:38 

460.067 
563.962 
1.021 

106.077 
102.084 

29.30 
-0.12 

17.8 
2.2 

97 .O 
4.3 

79 
1.38 

0.082 
433 

29.06 
23.59 

0.2608 
94.8 

0.84 
175 .O 
0.419 
68 .O 
68 .O 

32.11 

1,160 
37,260 
21,559 
20,635 

Leak Correction= 0.0000 

0.0000 Corr. to 7% 02 & 12% C02 
0 .oooo 0 .oooo 0 .oooo 
0 .oooo 

0 .oo 



* * METRIC UNITS * * 
FILE NAME - semvl 
R8N # - M5SVKL1 
LOCATION - KILN 
DATE - 11-09-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Meters)= 
Final Meter Volume (Cubic Meters)= 
Meter Factor= 
Multiple leak checks, see end of printout 
Net Meter Volume (Cubic Meters)= 
Gas Volume (Dry Standard Cubic Meters)= 

Barometric Pressure (rnm Hg )= 
Static Pressure (mm H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water- 

Average Meter Temperature (C )= 
Average Delta H ( m m  H20)= 
Average Delta P ( m m  H20)= 
Average Stack Temperature (C )= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P ( m m  H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter ( mm )= 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Rectangular Stack 
Stack Area (Square Meters )= 

Stack Velocity (Actual, rn/min )= 
Flow rate (Actual, Cubic m/min)= 
Flow rate (Standard, Wet, Cubic m/min)= 
Flow rate (Standard, Dry, Cubic m/min)= 

Particulate Loading - Front Half 

particulate Weight (g )= 
Particulate Loading, Dry Std. (rng/cu m ) =  
particulate Loading, Actual (mg/cu m ) =  
Emission Rate ( kg/hr )= 

No Back Half Analysis 

~ ~ 

PROG.=VER 06/09/89 
03-07-1994 09:12:39 

13.027 
15.969 

1.021 

3.004 
2.891 

744 
-3 

17.8 
2 .2  

97 .O 
4.3 

26 
35 .O 

2.1 
223 

29 -06 
28.59 

1.3142 
94.0 

0.04 
175 .O 
10.64 
1.727 
1.727 

2 -983 

354 
1,055 

610 
504 

Leak Correction= 0.0000 

0.0000 Corr. to 7% 02 & 12% C 0 2  
0 .o 0 .o 0 .o 
0 .o 
0 -00 



i 
F I L E  NAME - semvl  
RUN # - M5SVKL1 
LBCATION - KILN 
DATE - 11-09-93 
PROJECT # . 

P o i n t  # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

20 
21 
22 
23 
24 
25 

~~ . A  
17 ~~ 

F r a c t i o n  

DRY CATCH 
FILTER 

- 4601 .01.05.01 

D e l t a  P D e l t a  H 
( i n .  H20) ( i n .  H 2 0 )  

0.005 0.08 
0.015 0.21 
0.025 0.40 
0.085 1.40 
0.165 2.80 
0.005 0.08 
0..025 0.41 
0.070 1.20 
0.160 2.73 
0.145 2.50 
0.020 0.34 
0.070 1.20 
0.115 2 .oo 
0.175 3 .OO 
0.070 1.20 
0.145 2.50 
0.120 2 .oo 
0.055 0.85 
ii .025 3.42 
0.005 0.08 
0.145 2.50 
0.150 2.40 
0.165 2.70 
0.060 1 .oo 
0 -025 0.40 

S t a c k  
( F )  

425 
422 
426 
428 
430 
425 
422 
429 
432 
437 
424 
429 
436 
438 
439 
437 
439 
441 
44 i 
438 
438 
439 
441 
440 
438 

PROG .=VER 06/09/89 
03-07-1994 09:12:40 

T Meter  T 
I n ( F )  O u t ( F )  

72 71 
74 73 
73 73 
75 74 
78 75 
78 77 
79 78 
80 79 
82 79 
85 80 
78 77 
77 77 
79 78 
82 78 
85 82 
79 79 
8 1  79 
82 79 
8 2  80 
82 00 
8 1  80 
82 80 
83 80 
85 80 
84 80 

F i n a l  W t .  Ta re  W t .  B l a n k  W t .  N e t  W t .  
( 9 )  ( 9 )  ( 9 )  ( 9 )  

0 .oooo 0 .oooo 0.0000 0 .oooo 
0 .oooo 0 .oooo 0 .oooo 0 .oooo 

F r a c t i o n  F i n a l  W t .  Ta re  W t .  V o l .  N e t  W t .  
( 9 )  ( 9 )  ( m l )  ( 9 )  

PROBE R I N S E  0 .oooo 0 .oooo 0 .o 0.0000 
IMPINGERS 0 .oooo 0 .oooo 0 .o 0.0000 
Probe R i n s e  B l a n k  (mg/ml)= 0.0000 
I rnp inger  B l a n k  ( r n g / m l ) =  0 .OOOO 

M u l t i p l e  l e a k  checks  used.  F i n a l  r e a d i n g s  f o r  each segment a r e  l i s t e d  be low 

L k  Rate  ( c f m )  Time ( m i n )  
0.0100 35 .OOOO 
0 -0060 35 .OOOO 
0.0050 105 .OOOO 
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MODIFIED SW-846, MOO10 - SEMIVOLATILE ORGANICS TRAIN FOR SV-POHCs (MM5SV) 
FIELD LABORATORY SETUP DATA 

MRI Project No. 4601.01.05.01 
ClientlSource: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No.3 

Run No. 2 Sampling Train No. s U - 2  Sample BOX NO. 0 I /  5-12 
Set up person(s): Z, L D a t e _ / / - ?  -43 
Transfer to Sampler: / Sample Box Leak Check: cfm @ in.Hg vacuum 

Relinquished By Received By DatelTime 

TRAIN COMPONENT COMPONENT NO. LOADING DATA 

Sampling Nozzle (Quartz) Initial Weights 
Probe (Liner-Glass) (grams) 
Female Probe Blank-off Empty Loaded 
Cyclone* 
Flask** 
90" Bypass* 
Filter Holder Front Filter Type: 
Filter Holder Back Whatman OM-A #-3 
Short 90" Connector 

Therm0 well U-Connector 

-. 
I iieririowupie i io.: *--A - - ^ - -  

CVI IUGl  IDG, 

XAD-2 Resin Cartridge 
U-Connector lAl 
1 st lmpinger 
(2-Lx Short-stem Mod-GBS) 
U-Connector (6) 
2nd lmpinger (Mod-GBS) 
U-Connector IC1 
3rd lmpinger (GBS) 
U-Connector (D) 
4th lmpinger (Mod-GBS) 
U-Connector (E) 
5th lmpinger (Mod-GBS)** 
U-Connector (F) 
6th lmpinger (Mod-GBS) 
lmpinger Outlet Connector 

4 72-2 -65 grams XAD-2 Resin 

Empty 2.Ci-L 
100 mLs Y73.7 573.1 

100 mLs yp/-o - 

Empty 96 9-9 

ASTM Type II Water 

ASTM Type II Water 

- 

-200 g indicating silica gel 
-200 g indicating silica gel 

7 0 F .  c 

Note: Components in italics used only with MRI-style organic module. Do not use for PAHs. 
Nozzle openings covered with hexane-rinsed aluminum foil, and nozzle placed in ziplock bag before and 
after sampling. Probe liner outlet sealed with glass female blank-off, and probe liner inlet sealed with 
Teflon tape and Swagelok cap before and after sampling. Sample box inlet covered (not sealed) with 
hexane-rinsed aluminum foil before and after sampling. 
Optional for lowlhigh particulatelmoisture gas streams as applicable. 
Initial weights of additional components exchanged during the run also entered here. All exchange 
component openings covered with hexane-rinsed aluminum foil. 
Cartridge weighed with blank-offs in place; then, covered with aluminum foil to seal out light during 
storage and sampling. 

* * *  

***I 

Component Changes After Setup And Before Recovery And Other Comments: 



MODIFIED SW-846, MOO10 - SEMIVOLATILE ORGANICS TRAIN FOR SV-POHCS (MM5SV) 
FIELD LABORATORY SAMPLE RECOVERY DATA 

MRI Project No. 4601.01.05 
ClientlSource: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No. 3 

Run No. d Sampling Train No. sL/- 2 Sample BOX NO. 0 1 1x1 2 
Transfer for Recovery: 

Relinquished By Received By J .P?, L DatelTime / / - / 6 - Y . 3  
Sample box recovery person(s): 7. 01 - CC Date / I -  / c  -93 
Probe recovery person(s1: Date 

1 Y3L c 

RESIN CARTRIDGE AND IMPINGERS RECOVERY 
Impinger: XAD Cartridge 1 S t  2nd 3rd 4th 5th 6th 
Final Wt.(g) Y7X. Y 3-6 7.3 57Y.b Y 7 1 . 3  727- I 
Initial Wt.(g) Y 72 .,2 
Net Wt.(g) 3 - 2 -  7 y 1 2  /.y 

Y Y 3 . 0  573.1 5;;; 96 9.9 7 O P  X 
/t=.L 

[ Total Condensate Collected (g): q/,. 7 1 
Description 

and color: C U ~ ; & ,  c f e u  d e v  d - ~  & 
Impingers: XAD Cartridge > > > > > > > > > 1-4 

> > > > > >  % Blue 
< < < < < < < < < < < 

'Sample Number: 2 039 2 0 4 0  <--Recovery of 2nd-4th lmpingers and 
Sample Bottle Tare Wt.(gl Y 77.7 U-connectors C-E Optional 
Sample Bottle Gross Wt.(g) 
Components Rinsed' *: 1 st-4th impingers, U-connectors A-E 

Sample Bottle Final Wt.(g) 

76S/ Before Rinses 

877-3 After Rinses 
Net Sample Wt.(g) 2iE.I-d 

FILTER RECOVERY AND TRAIN RINSES 

, a  d L .  FILTER 
Sample Number: 2 037 Description and Color: I r d . 
TRAIN RINSES Sample Number: aO36/038 a d r 4  
Sample Bottle Tare Wt.(g) /7y-6 /71.7 17s. L 
Components Rinsed'**: nozzle, probe liner, cyclonelflask or bypass, filter holder, short 90" connector, 

condenser, thermowell U-connector 

d 5 / -  ( r )  Sample Bottle Final Wt.(g) 
Net Sample Wt.(g) 76.5 a LzL 

Pour any residual condensate from condenser into cartridge inlet, replace blank-offs and remove aluminum 
foil, then weigh; replace aluminum foil to cover entire cartridge. 
Methanollmethylene chloride (1 :1 vlv) rinses (3X). 
Methanollmethylene chloride (1 :1 vlv) rinses with brushing (with 5 minute soaks of underlined 
components) 3X or more until clean. 

* +  
* * *  

COMMENTS: 4-4 spc -.- 1- ao3v.4 * /T;;%r 5y/.3 Ad) o+ B 

-K+ LL U f  of ~ I L  LIL- .,i-~ iqA i'-Bi3- ~ u / - ~ z u ~  

%9&* FtIk+- 9 p - k  PlhFe 4, & 4 # / M = C /  -I 



!FILE NAME - semiv2 
RUN # - m5svkn2 
LOCATION - KILN 
dATE - 11-10-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Feet)= 
Final Meter Volume (Cubic Feet )= 
Meter Factor= 
Multiple leak checks, see end of printout 
Net Meter Volume (Cubic Feet )= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg)= 
Static Pressure (Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml)= 
Percent Water= 

Average Meter Temperature (F )= 
Average Delta H ( in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F )= 

Dry Molecular Weight= .,. 1.. 1 
W V L  I ~ I V I V L U L ~ I  w w i y i i i =  

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter ( Inches)= 
Stack Axis #1 (Inches)= 
Stack Axis tt2 (Inches)= 
Rectangular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feet/min)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 

Particulate Weight (9 )= 
particulate Loading, Dry Std. (gr/scf)= 
particulate Loading, Actual (gr/cu ft)= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

PROG.=VER 06/09/89 
03-07-1994 09:20:31 

565.230 
667.834 

1.021 

104.759 
100.421 

29.30 
-0.12 

18.8 
1.8 

96.7 
4.3 

01 
1.32 

0.071 
428 

29.04 
28.56 

0.2453 
100.5 

0 -83 
175.0 
0.417 
68.0 
68 .O 

32.11 

1 ,081 
34,708 
20,202 
19,325 

Leak Correction= 0.0000 

0.0000 Corr. to 7% 02 & 12% C02 
0 .oooo 0 .oooo 0 .oooo 
0.0000 

0 .oo 



! 

* * METRIC UNITS * * 
FILE NAME - semiv2 PROG.=VER 06/09/89 
dUN # - m5svkn2 03-07-1994 09:20:33 
LOCATION - KILN 
DATE - 11-10-93 
PROJECT # - 4601.01.05.01 
Initial Meter Volume (Cubic Meters)= 16.005 
Final Meter Volume (Cubic Meters )= 18.910 
Meter Factor= 1.021 
Multiple leak checks, see end o f  printout 
Net Meter Volume (Cubic Meters)= 2.966 
Gas Volume (Dry Standard cubic Meters)= 2 .E44 

Leak Correction= 0 .OOOO 

Barometric Pressure ( m m  Hg)= 
Static Pressure ( m m  H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected ( r n l ) =  
Percent Water= 

Average Meter Temperature (C )= 
Average Delta H ( m m  H20)= 
Average Delta P ( m m  H20)= 
Average Stack Temperature (C )= 

Dry Molecular Weight= 
Wet Molecular Weight= 

~~ 
~~ 

744 
-3 

18 .E 
1.8 
96.7 
4.3 

27 
33.4 
1 .E 
220 

29.04 
28.56 

Average Square Root of Delta P ( m m  H20)= 1.2362 
% Isokinetic= 100.5 

Pitot Coefficient= 
Sampling Time (Minutes )= 
Nozzle Diameter ( rnm )= 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Rectangular Stack 
Stack Area (Square Meters )= 

0.83 
175 .O 
10.59 
1.727 
1.727 

2.983 

Stack Velocity (Actual, m/min )= 329 
Flow rate (Actual, Cubic m/min)= 983 
Flow rate (Standard, Wet, Cubic m/min)= 572 
Flow rate (Standard, Dry, Cubic m/min)= 547 

Particulate Loading - Front Half 
Particulate Weight ( 9 )= 0 .oooo Corr. to 7% 02 8, 12% C02 
Particulate Loading, Dry Std. (mg/cu rn)= 0 .o 0 .o 0 .o 
particulate Loading, Actual (mg/cu m ) =  0 .o 
Emission Rate ( kg/hr )= 0 .oo 

No Back Half Analysis 



1 

F I L E  NAME - serniv2 
RUN # - m5svkn2 
LOCATION - KILN 
DATE - 11-10-93 
PROJECT # 

P o i n t  # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
i? 
20 
21 
22 
23 
24 
25 

F r  ac.t i o n 

DRY CATCH 
FILTER 

-. ~~ 

- 4601.01.05.01 

D e l t a  P D e l t a  H 
( i n .  H 2 0 )  ( i n .  H20) 

0 -005 0.09 
0 -075 1 .45  
0.150 2.60 
0.110 2.20 
0.100 2 .oo 
0.010 0.18 
0.010 0.22 
0.030 0.54 
0.050 0.91 
0.135 2.45 
0.005 0 -09 
0.020 0.40 
0.065 1.10 
0.125 2.40 
0.125 2.40 
0.125 2.30 
0.130 2.40 
0 .OB0 1 .45  
O . O b 5  i . i O  
0.030 0.54 
0.125 2.30 
0.120 2.18 
0.060 0.99 
0.030 0.50 
0.005 0.10 

PROG.=VER 06/09/89 
03-07-1994 09:20:34 

S t a c k  T Meter  T 

417 73 72 
403 74 72 
407 75 73 
435 81 74 
434 83 77 
412 79 78 
414 80 78 
431 81 79 
434 81 79 
439 84 80 
400 80 78 
391 80 79 
431 81 79 
432 83 80 
434 86 81 
433 82 8 2  
436 84  82 
441 85 8 2  
G40 e6 63 
439 86 83 
442 8 4  8 4  
440 86 83 
441 88 8 4  
440 88 8 4  
436 87 85 

( F )  I n ( F )  O u t ( F )  

F i n a l  W t .  Ta re  W t .  B l a n k  W t .  N e t  W t .  
( 9 )  ( 9 )  ( 9 )  ( 9 )  

0.0000 0.0000 0.0000 0.0000 
0 .oooo 0 .oooo 0 .oooo 0 .oooo 

F r a c t i o n  F i n a l  W t .  Ta re  W t .  V o l .  Ne t  W t .  

PROBE RINSE 0.0000 0 .oooo 0 .o 0.0000 
IMPINGERS 0 .oooo 0 .oooo 0 .o 0 .oooo 
Probe R i n s e  B l a n k  (mg/rnl)= 0.0000 
I m p i n g e r  B l a n k  (rng/ml)= 0 .OOOO 

M u l t i p l e  l e a k  checks  used. F i n a l  r e a d i n g s  f o r  each segment a r e  l i s t e d  below 

L k  Rate  ( c f m )  Time ( m i n )  
0.0080 70 .OOOO 
0.0060 105.0000 

( 9 )  ( 9 )  ( m l )  ( 9 )  





? z 
f 



MODIFIED SW-846, MOO1 0 - SEMIVOLATILE ORGANICS TRAIN FOR SV-POHCs (MM5SV) 
FIELD LABORATORY SETUP DATA 

MRI Project No. 4601.01.05.01 
ClientlSource: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No.3 

Run No. -2 Sampling Train No. / Sample BOX NO. 0 lI 79.~- 
Set up personls): Ti: M .L Date t , - M - Y 3  
Transfer to Sampler: Sample Box Leak Check: cfm @ in.Hg vacuum 

Relinquished By 7 A'?& Received By DatelTime //-/0-93 /Y 00 

TRAIN COMPONENT COMPONENT NO. LOADING DATA 

Sampling Nozzle (Quartz) 
Probe (Liner-Glass) 
Female Probe Blank-off 

Initial Weights 
(grams) 

Emptv Loaded 
Cyclone"" * 
Flask** 
90" Bypass 
Filter Holder Front F-/O 2 Filter Type: 
Filter Holder Back Whatman QM-A 

* 

L F 7  Short 90" Connector 

Thermo well U-Connector 

I L  ..-. . .I. . 
I ,ic,,,,uLu"p,c I1U.. 

- . - A  -.... 
LVIIve, ,bet 

XAD-2 Resin Cartridge 
U-Connector (A! 
1 st lmpinger 
(2-L* Short-stem Mod-GBS) 
U-Connector (6) 
2nd lmpinger (Mod-GBS) 
U-Connector IC) 
3rd lmpinger (GBS) 
U-Connector ID) 
4th lmpinger (Mod-GBS) 
U-Connector (E) 
5th lmpinger (Mod-GBS)** 
U-Connector (F) 

lmpinger Outlet Connector 
6- - S )  

-65  grams XAD-2 Resin 476.7 * * * *  

Empty 466.7 

100 mLs y167.2 S 9 . L  

100 mLs 472.9 ,T7l. 7 
ASTM Type II Water 

ASTM Type II Water 
Empty Y6P-Y 
-200  g indicating silica gel 
- 2 0 0  q indi- 

7 3 .  'I . .  

Note: Components in italics used only with MRI-style organic module. Do not use for PAHs. 
* Nozzle openings covered with hexane-rinsed aluminum foil, and nozzle placed in ziplock bag before and 

after sampling. Probe liner outlet sealed with glass female blank-off, and probe liner inlet sealed with 
Teflon tape and Swagelok cap before and after sampling. Sample box inlet covered (not sealed) with 
hexane-rinsed aluminum foil before and after sampling. 
Optional for lowlhigh particulatelmoisture gas streams as applicable. 
Initial weights of additional components exchanged during the run also entered here. All exchange 
component openings covered with hexane-rinsed aluminum foil. 
Cartridge weighed with blank-offs in place; then, covered with aluminum foil t o  seal out light during 
storage and sampling. 

**I 

I*** 

Component Changes After Setup And Before Recovery And Other Comments: 



MODIFIED SW-846, MOO1 0 - SEMIVOLATILE ORGANICS TRAIN FOR SV-POHCS (MM5SVl 
FIELD LABORATORY SAMPLE RECOVERY DATA 

MRI Project No. 4601.01.05 
ClientlSource: Belden Brick Company 
Source Location: Sugar Creek, Ohio 
Sampling Location: Kiln Stack No. 3 

Run No. <!? Sampling Train No. S V  - / 
Transfer for Recovery: 

Sample Box No. 0 / 149 C 

Relinquished By Received By 3 ,A. DatelTime / I  - /u- 93 /2ULLCl 
Sample box recovery persods): J&L & / Jr $4- Date // -/.3-9 3 
Probe recovery person(s): Date 

RESIN CARTRIDGE AND IMPINGERS RECOVERY 
Impinger: XAD Cartridge 1 S t  2nd 3rd 5th 6th 

Initial Wt.(g) 966.7 S 6 P . 2  57 
Final Wt.(g) Y 7 7 . 4  W L . P  571.1 5 7 2 . 1  &:2 7 c y . 9  

7.33.v 
/. 4 -2LlL-L - 3 f ,7 1 

Net Wt.(g) -:F9 go. I 
[ Total Condensate Collected (9): / I  

Description 
and color: c/- c/- j,, J L  de0 

> > > > > >  % Blue 
Impingers: XAD Cartridge > > > > > > > > > 1-4 < < < < < < < < < < < 

Sample Number: 3 039 
Sample Bottle Tare Wt.(g) 7 7 s  U-connectors C-E Optional 
Sample Bottle Gross Wt.(g) 
Components Rinsed**: 1st-4th impingers, U-connectors A-E 

Sample Bottle Final Wt.(g) 

3 040 

76 4.7 Before Rinses 

<--Recovery of 2nd-4th lmpingers and 

rT4. 7 After Rinses 
Net Sample Wt.(g) ,357.a 

FILTER RECOVERY AND TRAIN RINSES 

FILTER 
Sample Number: 3 037 Description and Color: ,-l,cc, -l. .L 

1 

Sample Bottle Tare Wt.(g) / 7 / . f  /7S,? "7f* N 
TRAIN RINSES Sample Number: 3 0 3 6 1 0 3 8  

Components Rinsed'"': 

Sample Bottle Final w t . (g )  ;Igo,6 2 s l o - P  
Net Sample Wt.(g) - 6 Y - f  ;735!py /%a) *It* 

nozzle, probe liner, cyclonelflask or bypass, filter holder, short 90" connector, 
condenser, thermowell U-connector 

_L 

/ o ra  
Pour any residual condensate from condenser into cartridge inlet, replace blank-offs and remove aluminum 
foil, then weigh; replace aluminum foil to cover entire cartridge. 
Methanollmethylene chloride (1 :I vlv) rinses (3x1. 
Methanollmethylene chloride (1 :I vlv) rinses with brushing (with 5 minute soaks of underlined 
components) 3X or more until clean. 

* *  
*It 

COMMENTS: 



' FILE NAME - semiv3 
RUN it - m5svkn3 
hOCATION - KILN 
DATE - 11-10-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Feet )= 
Final Meter Volume (Cubic Feet)= 
Meter Factor= 
Final Leak Rate (cu ft/min)= 
Net Meter Volume (Cubic Feet )= 
Gas Volume (Dry Standard Cubic Feet)= 

Barometric Pressure (in Hg )= 
Static Pressure ( Inches H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected (ml )= 
Percent Water= 

Average Meter Temperature (F )= 
Average Delta H ( in H20)= 
Average Delta P (in H20)= 
Average Stack Temperature (F )= 

Dry Molecular Weight= 
wei i-ioiecuiar weigiit= 

Average Square Root of Delta P (in H20)= 
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter ( Inches)= 
Stack Axis #1 (Inches)= 
Stack Axis #2 (Inches)= 
Rectangular Stack 
Stack Area (Square Feet)= 

Stack Velocity (Actual, Feetlmin )= 
Flow Rate (Actual ~ Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ft/min)= 

Particulate Loading - Front Half 
particulate Weight (g )= 
Particulate Loading, Dry Std. (gr/scf)= 
particulate Loading, Actual (gr/cu ft)= 
Emission Rate ( lb/hr )= 

No Back Half Analysis 

PROG.=VER 06/27/89 
03-07-1994 08:46:59 

670.062 
784.002 

1.021 
0.005 

116.333 
110.755 

29.30 
-0.12 

17.8 
2.2 

118.7 
4.8 

85 
1.54 
0.085 
438 

29 -06 
28.53 

0.2707 
100.5 

0.83 
175 .O 
0.419 
68 .O 
68 .O 

32.11 

1,200 
38,537 
22,184 
21,118 

0 .oooo Corr. to 7% 02 & 12% C02 
0 .oooo 0.0000 0 .oooo 
0 .oooo 

0 .oo 



' * I  

* * METRIC UNITS * * 
FdLE NAME - semiv3 
RUN # - m5svkn3 
LOCATION - KILN 
DATE - 11-10-93 
PROJECT # - 4601.01.05.01 

Initial Meter Volume (Cubic Meters)= 
Final Meter Volume (Cubic Meters)= 
Meter Factor= 
Final Leak Rate (cu m/min)= 
Net Meter Volume (Cubic Meters)= 
Gas Volume (Dry Standard Cubic Meters)= 

Barometric Pressure ( m m  Hg )= 
Static Pressure ( m m  H20)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Moisture Collected ( m l  )= 
Percent Water= 

Average Meter Temperature 
Average Delta H (mm H20)= 
Average Delta P (mm H20)= 
Average Stack Temperature 

D r y  Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P (mm H 2 0 ) =  
% Isokinetic= 

Pitot Coefficient= 
Sampling Time (Minutes)= 
Nozzle Diameter ( m m  )= 
Stack Axis #1 (Meters)= 
Stack Axis #2 (Meters)= 
Rectangular Stack 
Stack Area (Square Meters)= 

Stack Velocity (Actual, m/min)= 
Flow rate (Actual, Cubic m/min)= 
Flow rate (Standard, Wet, Cubic m/min 
Flow rate (Standard, Dry, Cubic m/min 

)= 
)= 

Particulate Loading - Front Half 

Particulate Weight ( g  )= 
Particulate Loading, Dry Std. (mg/cu m ) =  
particulate Loading, Actual (mg/cu m ) =  
Emission Rate ( kg/hr )= 

No Back Half Analysis 

PROG .=VER 06/27/89 
03-07-1994 08:47:01 

18 -973 
22.200 
1.021 

0.0001 
3.294 
3.136 

744 
-3 

17 .8  
2 . 2  

118.7 
4 . 8  

29 
39.1 

2 .1  
226 

29.06 
28.53 

1.3643 
100.5 

0.83 
175 .O 
10.64 
1.727 
1.727 

2.983 

366 
1 ,091  

620 
598 

0.0000 Corr. to 7% 02 & 12% C02 
0 .o 0 .o 0 .o 
0 .o 

0 .oo 



> 

.FILE NAME - serniv3 
RUN +t - rn5svkn3 
L O C A T I O N  - KILN 
DATE - 11-10-93 
PROJECT # - 4601.01.05.01 

P o i n t  # 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

20 
21  
22 
23 
24 
25 

. A  
1 7  

F r a c t i o n  

DRY CATCH 
FILTER 

F r a c t i o n  

PROBE RINSE 

D e l t a  P D e l t a  H S t a c k  T Meter  T 
( i n .  H 2 0 )  ( i n .  H 2 0 )  ( F )  : 

0.135 
0.135 
0.135 
0.030 
0.025 
0.140 
0.145 
0.105 
0.065 
0.025 
0.010 
0.035 
0 -075 
0.145 
0.135 
0.010 
0.010 
0.025 
0.095 
0.155 
0.020 
0.065 
0.120 
0.185 
0.090 

2 -43 440 
2 -43 441 
2.43 443 
0.55 436 
0.50 436 
2.54 438 
2.64 440 
1 .91  440 
1.18 443 
0.45 442 
0.18 429 
0.64 432 
1.36 443 
2.63 445 
2.43 446 
0.18 431 
0.18 430 
0.45 436 
i .73 440 
2.83 44 1 
0.36 431 
1.22 417 
2.19 442 
3.39 443 
1.64 444 

F i n a l  W t .  T a r e  W t  
( 9 )  ( 9 )  

0 .oooo 0.0000 
0 .oooo 0 .oooo 

F i n a l  W t .  Ta re  W t  
( 9 )  ( 9 )  

0 .oooo 0.0000 
IMPINGERS 0 .oooo 0 .oooo 
Probe R i n s e  B l a n k  (mg/ml)= 0.0000 

.. 

,. 

Cn(F) O u t ( F )  
80 78 
8 1  79 
84 80 
83 81 
83 8 1  
82 81 
86 83 
87 8 4  
88 8 4  
88 8 4  
85 85 
85 8 4  
85 8 4  
87 85  
90 85 
87 86 
86 86 
86 86 
87 8b 
88 86 
87 86 
87 86 
88 86 
90 86 
9 1  86 

PROG.=VER 06/27/89 
03-07-1994 08:47:01 

B l a n k  W t .  Ne t  W t .  
( 9 )  ( 9 )  

0 .oooo 0.0000 
0 .oooo 0 .oooo 

V O l .  Ne t  W t .  
(rnl) ( 9 )  
0 .o 0 .oooo 
0 .o 0 .oooo 

I rnp inger  B l a n k  (rng/rnl)= 0 .OOOO 



from . . . 
ROY NEULICHT 



VOST SAMPLING DATA 
SW-046, METHOD 0030 

Project No. Y6 6/, O / ,  US 0 I RunNo. 

Facility L3c)din 6r;& Cc, VIJaflM VOST Console No. / 
Source K J ‘ I ~  A+ 3 VOST Unit No. C 
Sampling Location / ( ) In  S3 Stzu l  Meter Calibration Factor (Y) 7 
Barometric Pressure (in. Hg) MA Tenax Inlet Thermocouple No. If-2 
Site to Barometer Elevation (ft) h’b Temperature Meter No. Y- 0783 
Corrected BP (0.1 id100 ft) 
Desired Probe/STL Temperature (“C) / U o  Temperature Meter No. Y- 0783 
Desired Flow Rate (Litershin) 1 4 0  Probe Length (in) 3 6 
Desired Sample Volume (Liters) 2 0  Probe Liner Material G/srr 
Heated Sample Transfer Line Length (in) 30 Liner Material %flom 

Client UJ GPfl Era Operator J, Surrr. a n  
/ 

2 9 . 1 6  Temperature Controller No. NR- m z ]  omct)abJoD 

TenaxTube No. 3697 Sample NO. 1017 
Tenadcharcoal Tube No. S’A5S Sample No. /Ob& 

Field Blank Tenax Tube No. /556 Sample NO. /OS 
Field Blank TenaxICharcoal Tube No. 4 & 9  Sample No. /076 

Trip Blank Tenax Tube No 277E SarnplPNo / a 7 7  
Trip Blank TenaxICharcoal Tube No. 2 3 D  ,G Sample No. /078 

Condensate Sample No. &”- L-+jICtje1/ 

Leak Check from Probe Inlet: 
Before Sampling 0 in. Hg change at 93, 8‘ in. Hg vacuum for b 0 sec. 

After Sampling NA in. Hg change at in. Hg vacuum for sec. 

Leak Check from Valve at Inlet to First Condenser: 
Before Sampling 0 in. Hg change at S’5’.,8 in. Hg vacuum for r5 0 sec. 

After Sampling 0 in. Hg change at /Z7 2 in. Hg vacuum for 60 sec. 

%,I. E”-””-, 

COMMENTS: f l d ~ d  B)*Ju Lx/uJe/ a + I 544 
T&p, P i n c t d r  +or Dbm - Yj.736 
5&m 3J 4 p rvbr p~r7a/ /PL#HC. s~w//;, , ,  ,- 

a 



VOST SAMPLING DATA 
SW-846, METHOD 0030 

Project No. A/60/- D I .  0 6  D /  RunNo. 1 
Client u6 €Pie E ZR Operator 4 SUP-->* 
Facility l3ddrm Br,kh CD. 7&..& VOST Console NO. 1 ’ 
Source A - / n  63 VOST Unit No. 6 
Sampling Location KjYn 3- rk Meter Calibration Factor (Y) 1. 0 0 7  

Barometric Pressure (in. Hg) N4a Tenax Inlet Thermocouple No. L’- 2 
Site to Barometer Elevation (ft) H4 Temperature Meter No. r-0784, 
Corrected BP (0.1 in/l00 ft) P 9 J L  Temperature Controller No. Nf? -Oval O m v p L d 0 0  
Desired Probe/STL Temperature (“C) 190 Temperature Meter No. Y- 0 783 
Desired Flow Rate (Litershin) / # O  Probe Length (in) 3 L  
Desired Sample Volume (Liters) 2 0  Probe Liner Material & h ~ 5  
Heated Sample Transfer Line Length (in) 30 Liner Material fi#/ C& 

Tenax Tube No. g39E Sample NO. job5 
TenaxICharcoal Tube No. b52 Sample No. yo70  

Field Blank TenaxICharcoal Tube No. 3b9 Sample No. /Q7L 

Trip Blank Tenadcharcoal Tube No. 3,9025 Sample No. /wB 

Field Blank Tenax Tube No. I 5 5  6 Sample NO. YO 7 5  

Trip R!mk Tenax Tiuhe No, 2*.& Sa.mp!a Nn. 1077 

Condensate Sample No. H n b  &ikf fd ,  

Leak Check from Probe Inlet: 
Before Sampling N& in. Hg change at in. Hg vacuum for sec. 

After Sampling N& in. Hg change at in. Hg vacuum for sec. 

Leak Check from Valve at Inlet to First Condenser: 
Before Sampling 0 in. Hg change at 93,P in. Hg vacuum for 60 sec. 

After Sampling in. Hg change at 12, p in. Hg vacuum for 6 0  sec. 



VOST SAMPLING DATA 
SW-046, METHOD 0030 

y i  Project No. Mho/ 1 u/. O&O/ RunNo. 1 
Client UJ E,&i E28 Operator J .  S u ~ m -  
Facility GUdM /3r,’& Lo. Y h f &  VOST Console No. 1 
Source # >Y/7 A+3 VOST Unit No. 6 
Sampling Location M)Q #3 5fl>* Meter Calibration Factor (Y) / . o b 7  
Barometric Pressure (in. Hg) N !  Tenax Inlet Thermocouple No. lf-2 
Site to Barometer Elevation (R) N7? Temperature Meter No. Y’-MBV 
Corrected BP (0.1 inll00 ft) 
Desired Probe/STL Temperature (“C) / r / o  Temperature Meter No. Y -  D 7 8 J  ” 
Desired Flow Rate (Litershin) 1 1  0 Probe Length (in) 36 
Desired Sample Volume (Liters) go Probe Liner Material &PJA 
Heated Sample Transfer Line Length (in) 30 Liner Material fifhw 

$9./t Temperature Controller No. Ng- D d  Bmiya 6JOO 

I I I 

Tenax Tube No. /gs 0 Sample No. 1071 
Tenax/Charcoal Tube No. j9/ Sample No. &=?2 

Field Blank Tenax Tube No. 16a Sample No. 1076 
Field Blank TenaxICharcoal Tube No. 9/59 Sample No. 1076 

Trip R!ank ?enm T?!be Nn; .3ng Samp!e Ne. 1 0 7 7  
Trip Blank Tenadcharcoal Tube No. 930s Sample NO. /07P 

Condensate Sample No. N0.C cdl~&?&’ 

Leak Check from Probe Inlet: 
Before Sampling N& in. Hg change at in. Hg vacuum for sec. 

After Sampling NZ’ in. Hg change at in. Hg vacuum for sec. 

Leak Check from Valve at Inlet to First Condenser: 
Before Sampling 0 in. Hg change at 33,8 in. Hg vacuum for 6 D sec. 

After Sampling 8 in. Hg change at /&2 in. Hg vacuum for 6 0 sec. 



VOST SAMPLING DATA 
SW-846, METHOD 0030 

Project NO. . / L ~ l . o / ,  06h/ Run No. / Date //-//-= 
Client LJJ EiiH .Erg Operator 3. ~ v y m  3- d 
Facility Dddte L h ’ r h  CU- s?w& VOST Console No. / 
Source X ,‘/n H3 VOST Unit No. 6 
Sampling Location A% HS S9a& Meter Calibration Factor (Y) /.a07 
Barometric Pressure (in. Hg) M 9  Tenax Inlet Thermocouple No. v-Z 
Site to Barometer Elevation (ft) AW Temperature Meter No. )T- 0 781c 
Corrected BP (0.1 in/l00 ft) 99/6 
Desired Probe/STL Temperature (“C) /+a Temperature Meter No. Y- 0783 
Desired Flow Rate (Literdmin) /, 0 Probe Length (in) .?G 
Desired Sample Volume (Liters) 2 0  Probe Liner Material d h j S  
Heated Sample Transfer Line Length (in) 3 0  Liner Material f i & c ~  

Temperature Controller No. Nfl- D V ~ )  b ~ 1 t 6 z  6roo 

Clock Dry Gas Dry Gas 
Time Meter Meter 
24-Hr Reading (L) Temp. (“C) 

Tenax Tube No. Sample No. / 073 
Tenax/Charcoal Tube No. S’f~t2-6 Sample No. 1079 

Field Blank Tenax Tube No. )g6 Sample No. /07E7 
Field Blank Tenax/Charcoal Tube No. VLq Sample No. /07b 

Trip Blank TenaxKharcoal Tube No. 330@ , Sample No. 1078- 
Trip Blank Tenax Tuhe Nn 277d szmple Nc. -1h7.7 

\ *  

Condensate Sample No. H b s  C o I k J - , d  

Probe/STL Tenax Pump Rotameter 
Temp. (“C) Inlet Vacuum Setting 

Temp. (“C) (in. Hg) 

I I I I I 
I 



VOST SAMPLING DATA 
SW-846, METHOD 0030 

Da* 
Project No. CM C G L ? ~  RunNo. 9 
Client UJ E/& EZG Operator J ,  Su6H7, ,/ 
Facility l?cl&# L?/J~A Cb. PW& VOST Console NO. I 
Source XIY~ +3 VOST Unit No. 5 
Sampling Location f i ) . )~  .3 S+aA Meter Calibration Factor (Y) / , O D 7  
Barometric Pressure (in. Hg) Ht3 Tenax Inlet Thermocouple No. V-S 
Site to Barometer Elevation (ft) 
Corrected BP (0.1 in/l00 ft) 
Desired Probe/STL Temperature (“C) / d o  Temperature Meter No. v- 07& 
Desired Flow Rate (Literdmin) /. 0 Probe Length (in) 36 
Desired Sample Volume (Liters) Probe Liner Material &)ZJJ 
Heated Sample Transfer Line Length (in) 30 

Temperature Meter No. k’-/-078+‘ 
99dL Temperature Controller No. NR-Dm) C’*yQ &oO 

Liner Material 7Wk.m 
- 

Tenax Tube No. 96-c7 Sample No. gob7 
TenaxKharcoal Tube No. 62 190 Sample NO. SOL# 

Field Blank Tenax Tube No. SA53 Sample No. 307g 
Field Blank Tenax/Charcoal Tube No. /47 Sample No. 9076 

Trip Blank Tenax Tube No. 202% Sample No. 9 0 7 7  
Trip Blank TenaxKharcoal Tube No. /pLJd Sample No. 907p 

Condensate Sample No. NhG PuA%%td 

Leak Check from Probe Inlet: 
Before Sampling ~Z&flwfl) in. Hg change at in. Hg vacuum for sec. 

After Sampling A@ in. Hg change at in. Hg vacuum for sec. 

Leak Check from Valve at Inlet to First Condenser: 
Before Sampling 0 in. Hg change at a d in. Hg vacuum for 60 sec. 

After Sampling 0 in. Hg change at /%% in. Hg vacuum for 60 sec. 

Clock Dry Gas Dry Gas Probe/STL Tenax Pump Rotameter 
Time Meter Meter Temp. (“C) Inlet Vacuum Setting 
24-Hr Reading (L) Temp. (“C) Temp. (“C) (in. Hg) 

I I I I c I I 

I 1 



VOST SAMPLING DATA 
SW-846, METHOD 0030 

27 ’J-’J-93 
Project No. 4‘6 01. OLE CJ / RunNo. 
Client OJ $fl& ..GZt3 Operator J/ Sw- a 
Facility I3&& &J&A Co, f?’d& VOSTConsoleNo. / ’ 
Source X,‘h #3 VOST Unit No. 5 
Sampling Location X,2- fl3S9274k Meter Calibration Factor (Y) /,u07 
Barometric Pressure (in. Hg) A/& Tenax Inlet Thermocouple No. V - 2  

Corrected BP (0.1 in/l00 ft) * S ? A 6 f l  
Desired Probe/STL Temperature (“C) /*D 
Desired Flow Rate (Literdmin) Probe Length (in) 36 
Desired Sample Volume (Liters) Probe Liner Material G ~ J J  
Heated Sample Transfer Line Length (in) SO Liner Material ~ J O O  

Site to Barometer Elevation (ft) I Temperature Meter No. Y-078u 
Temperature Controller No. ~ ~ ~ - P U - ? J D M ~ Z & / D ~  

Temperature Meter No. f-078G 

Clock Dry Gas Dry Gas 
Time Meter Meter 
24-Hr Reading (L) Temp. (“C) 

Tenax Tube No. 636 Sample No. S’LJCb9 
TenaxICharcoal Tube No. / 8 / 9  Sample No. 9~370 

Field Blank Tenax Tube No. 3/53 Sample No. 90s 
Field Blank Tenax/Charcoal Tube No. /47 Sample No. 9076 

Trip Blank Tenadcharcoal Tube No. / R D ~  Sample No. 7078 
Trip RIhnk Tonay T&g No. -YOSL Samp!o Nn. 9077 

Condensate Sample No. hG2&JIL&’@ 

Probe/STL Tenax Pump Rotameter 
Temp. (“C) Inlet Vacuum Setting 

Temp. (“C) (in. Hg) 



VOST SAMPLING DATA 
SW-846, METHOD 0030 

Project No. &O/.D/. bSo/ RunNo. S 
Client UJ &R& ErB Operator J. Su/or= 
Facility -&&I* I?,-,’& co . Pl?d& VOST Console NO. 1 ‘ 
Source Nda #3 VOST Unit No. 

Tenax Inlet Thermocouple No.- 5 v-) 
Sampling Location /(;lnfl3 Meter Calibration Factor (Y) 
Barometric Pressure (in. Hg) ~ 4 9  
Site to Barometer Elevation (ft) 
Corrected BP (0.1 in1100 ft) 9%/6 Temperature Controller No. MGd 8iW P bho 
Desired Probe/STL Temperature (“C) /SO 
Desired Flow Rate (Literdmin) / ,O Probe Length (in) 3b  
Desired Sample Volume (Liters) 

Temperature Meter No. Nj Y-Q78* 

Temperature Meter No. fi U78P 

Probe Liner Material 
Heated Sample Transfer Line Length (in) 30 Liner Material Td/ 04 

Clock Dry Gas Dry Gas Probe/STL Tenax 
Time Meter Meter Temp. (“C) Inlet 
24-Hr Reading (L) Temp. (“C) Temp. (“C) 

Tenax Tube No. 2 32 ?Z Sample No. 967) 
Tenadcharcoal Tube No. $741 Sample No. Z7Q71 

Field Blank Tenax Tube No. 5’1 s’3 Sample No. 2076 
Field Blank Tenadcharcoal Tube No. h7 Sample No. $7076 

Trip Blank Tenax Tube No. 202% Sample No. 51077 
Trip Blank Tenadcharcoal Tube No. /d‘D6 Sample No. $078 

Condensate Sample No. f i n e  C o ) ) c d e & ‘  

Pump Rotameter 
Vacuum Setting 
(in. Hg) 



from . . . 
ROY NEULICHT 
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MAR 25 '94 1 \ : 4 3  MIDWEST RESEARCH KC P. 3/ 3 *' 

Concentration of Methane and Ethane 
determined by GC/FID in Kiln Stack Emieeione November 11, 1993 



MAR 2 4  ' 9 4  1 1 : 1 4  MIDWEST RESEARCH KC P. 2/ 8 

REFERENCE METHOD MONITORS 

PERFORMANCE SPECIFICATION 

1 



MP,R 24 ' 94 1 1  : 14 MIDWEST RESEARCH KC P. 3/ 8 

KILN 

Callbration error Check 
c .I 

Cal. gas value Measured value Yo Error PasdFail 

8.20 
11.98 

0 

424 
218 
1 02 
0 

448 

124 
0 

248 

380 
239 
103 
0 

90.2 
51,3 
29.5 

6.20 
11.95 
O,13 

424 
221 
1 02 
0.3 

454 
254 
127 
8.5 

380 
241 
100 
0.0 

90.7 
50.4 
28.4 

0 
0.3 
1.1 

0 
0.7 
0 

0.1 

4 m  
I I" 

1.3 
0.7 
1.6 

0 
0.5 
0.0 
0 

0.8 
1.8 
0.3 
0 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 

Paen 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 

Pass 
Pas8 
Pass 
Pass 

2 





MAR 24 ' 94 1 1  : 14 MIDWEST RESEARCH KC P. 5/ 8 

KILN 

Blas Check 
4 

Cal. gas value Measured value % Error Pass/Fail 

a& 
6.20 6.13 0.6 Pass 

se 
21 0 225 1.7 Pass 

a 
230 248 2.2 Pass 

SQa 
230 230 2.7 Pass 

51 -3 50.8 0.0 Pass 

Percent Drlft (Run 1) 

!a 
I - 

Final % Error PasdFail Initial 

Zero 
Span 

Zero 
Span 

Zero 
Span 

Zero 
Span 

0.13 
11 -05 

0.3 
425 

8.8 
454 

0.0 
380 

0.13 
11.93 

GQ 
0.5 
426 

ma 

d so 

0.0 
454 

0.0 
380 

U C  

0 Pass 
0.2 Pass 

0.04 Pass 
0.2 Pass 

0.1 Pas8 
0 Pass 

0 Pass 
0 Pass 

Zero 0.0 0.7 0.8 Pass 
Span 90.7 90.6 0.1 Pa88 

t a 



M I D W E S T  R E S E A R C H  K C  P. 6/ 8 M R R  2 4  ' 94 1 I : 1 4  

KILN 

Percent DrlR (Run 2) - 
Initial Final % Error Passkail 

Zero 
Span 

Zero 
Span 

Zero 
Span 

7a.r 
LTI Y 

Span 

0.13 
11 .O3 

0.6 
426 

0.0 
454 

0.0 
380 

SB, 
0.12 
1 1 .e5 
- co 
0.8 
422 
d NO 
5.4 
452 

"2 
381 
- THC 

sa 

0.1 
0.2 

0.1 
0.9 

0.3 
0.4 

6; 1 
0.3 

Pass 
Pass 

Pass 
Pas6 

Pass 
Pass 

Pass 
Pass 

Zero 0.7 0.6 0.1 Pass 
SPen 90.6 00.6 0.1 Pass 

5 



MIDWEST R E S E A R C H  K C  P. 7/ 8 MAR 24 ' 9 4  1 1 : 1 5  

Percent Drlfl (Run 3) - 
Initial Final % Error PasdFaIl 

Zero 0.12 0.10 0.2 Paee 
Span 11 -95 11.94 0.1 Pass 

E9 
Zero 0.8 000 0.2 PUS 
Span 422 423 0.2 Pass 

u 
Zero 5.4 6.0 0.1 PeSS 
Span 452 446 1.3 Pass 

mQ 
& V I  7, .L " 0.2 0.0 a. 1 Pass 
Span 381 378 0.8 Pass 

m 
Zero 0.6 0.7 0.1 Pass 
Span 80.6 80.6 0.1 Pass 

8 



from . . . \ 

ROY NEULICHT 



b: ' 

.I I 

I (  

RUN 1 Dwer RUN 2 Dryer RUN 3 Dwer 
lime 

1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 

1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 

~ 4 nc4 
IU0I 

~ 

THC 
(PPm) 

64.6 
66.0 
67.1 
68.1 
67.7 
67.6 
68.1 
68.7 
68.6 
68.8 
69.5 
70.6 
71 .O 
71.4 
71.5 
72.7 

75.2 
74.3 
73.5 
72.1 
71.1 
70.3 
68.9 
67.1 
67.5 
66.7 
65.6 
64.6 
64.7 
64.0 
63.4 
63.0 
62.7 
61.8 
62.7 
61.4 
60.6 
60.0 
59.7 
59.3 
59.5 

-7- 0 
t 0.0 

Time 

1311 
1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 

1328 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1351 
1352 

4 en-7 
I U L I  

THC 
(PPm) 

84.3 
84.9 
85.2 
85.2 
86.8 
86.5 
86.2 
84.8 
85.1 
85.3 
84.1 
84.5 
84.3 
85.0 
85.7 
86.1 

84.8 
84.2 
84.4 
84.7 
85.0 
84.2 
86.5 
86.4 
85.4 
85.4 
85.5 
84.7 
86.4 
87.3 
86.6 
85.8 
84.3 
86.5 
86.7 
83.3 
78.8 
80.6 
85.7 
78.3 
66.6 

01 -7 
"V.,  

Time 

1527 
1528 
1529 
1530 
1531 
1 532 
1533 
1534 
1535 
1536 
1537 
1538 
1539 
1540 
1541 
1542 

1544 
1545 
1546 
1547 
1548 
1549 
1550 
1551 
1552 
1553 
1554 
1555 
1556 
1557 
1558 
1559 
1600 
1601 
1602 
1603 
1604 
1605 
1606 
1607 
1608 

,="- 
I 0vu 

THC 
(PPm) 

89.1 
89.6 
89.8 
89.2 
90.8 
91.4 
88.8 
87.9 
88.6 
89.9 
90.3 
91.4 
90.4 
89.8 
89.1 
90.8 

90.6 
89.1 
87.7 
88.8 
88.4 
88.7 
88.9 
88.4 
88.1 
89.3 
89.2 
88.9 
88.9 
88.8 
89.7 
90.8 
91.2 
91.5 
91.6 
91.4 
90.8 
90.8 
91.2 
91 .o 
89.6 

-0 1 
SL.-t 



2 
< 

J 

1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 

1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1200 
1201 

. . o m  
I130 

59.1 
59.4 
59.5 
59.4 
59.1 
59.1 
58.7 
58.7 
58.4 
57.9 
55.6 
54.4 
55.6 
47.4 
49.4 
75.7 
86.8 
84.1 
85.0 
Si .5 
94.1 
95.0 
95.3 
94.8 
94.2 
93.8 
92.6 
94.9 
95.2 
93.9 
93.8 
94.2 
93.7 
93.0 
93.2 
92.6 
93.9 
94.2 
93.4 
93.4 
93.5 
92.7 
94.2 
94.1 
95.1 

1353 
1354 
1355 
1356 
1357 
1358 
1359 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
1408 
1409 
1410 
1411 

1413 
1414 
1415 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 

. ..n 
I4 IL 

63.8 
67.9 
73.8 
75.5 
82.5 
86.1 
85.3 
86.3 
89.0 
89.2 
89.0 
88.4 
87.3 
87.9 
88.4 
89.3 
88.9 
89.8 
88.9 
8i.G 
86.4 
85.5 
86.1 
86.9 
85.8 
85.6 
85.7 
85.1 
85.5 
86.1 
86.2 
85.2 
84.6 
85.2 
86.3 
85.3 
84.6 
84.3 
84.7 
85.1 
86.3 
85.8 
84.7 
84.7 
86.6 

1609 
1610 
161 1 
1612 
1613 
1614 
1615 
1616 
1617 
1618 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 

1629 
1630 
1631 
1632 
1633 
1634 
1635 
1636 
1637 
1638 
1639 
1640 
1641 
1642 
1643 
1644 
1645 
1646 
1647 
1648 
1649 
1650 
1651 
1652 
1653 

. e,-." 
I oco 

90.8 
91.4 
66.8 
61.3 
72.4 
86.1 
84.9 
90.4 
91.6 
92.6 
92.5 
92.6 
93.5 
93.5 
93.6 
93.9 
93.8 
94.2 
94.5 

94.1 
94.0 
94.0 
93.0 
93.2 
93.7 
93.5 
93.4 
93.5 
93.3 
93.7 
93.4 
93.7 
93.3 
92.2 
93.1 
93.7 
93.2 
94.0 
93.9 
94.5 
93.8 
93.2 
93.1 
93.3 

m. " 
JY.0  



1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
1234 
1235 
1236 

Average 
Minimum 
Maximum 

95.1 
96.5 
96.8 
96.5 
96.8 
97.1 
97.4 
97.0 
95.9 
94.3 
95.0 
95.7 
96.4 
94.9 
95.8 
97.2 
96.6 
95.0 
95.9 
95.2 
95.3 
95.6 
96.7 
96.6 
95.7 
95.9 
95.8 
95.8 
96.0 
95.0 
94.2 
94.3 
94.0 
94.0 
94.0 

80.2 
47.4 
97.4 

1438 
1439 
1440 
1441 
1442 
1443 
1444 
1445 
1446 
1447 
1448 
1449 
1450 
1451 
1452 
1453 
1454 
1455 
1456 
1457 
1458 
1459 
1500 
1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
151 1 

86.3 
87.9 
89.2 
88.8 
86.8 
87.2 
88.8 
88.5 
89.0 
89.9 
88.6 
88.8 
88.6 
87.4 
87.1 
86.8 
87.3 
88.4 
88.2 

87.1 
87.2 
88.9 
87.4 
87.1 
86.6 
87.4 
88.4 
89.7 
89.0 
88.7 
88.8 
87.6 
87.8 

07 n 
V I  ." 

85.6 
63.8 
89.9 

1654 
1655 
1656 
1657 
1658 
1659 
1700 
1701 
1702 
1703 
1704 
1705 
1706 
1707 
1708 
1709 
1710 
1711 
1712 

1714 
1715 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 

4 7 4 C J  
I ,  IU 

94.6 
95.3 
94.9 
95.5 
94.6 
94.9 
94.9 
95.0 
95.4 
94.9 
94.9 
95.5 
95.1 
95.5 
96.1 
95.5 
95.0 
94.8 
94.1 

94.8 
96.1 
96.6 
95.9 
95.3 
95.4 
96.6 
96.4 
95.8 
96.0 
95.1 
94.3 
96.0 
96.5 

n r  0 
J.t.0 

91.9 
61.3 
96.6 



MAR 25 '94 11 :42  MIDWEST RESEARCH KC P. 2/ 3 

Concentration of Methane and Ethane 
determined by GC/FID in Dryer Stack Emieeione November 11, 1993 



P. 5/ 6 " 'APR 1 1  ' 94 9:45 MIDWEST RESEARCH KC 
'i'LLE NAME - ~ Y ' Y V C I Z  . 
RUN # - dryarv2 
'LOCATION .- dryer 
DlctTE - 11-11-93 
PROJECT # - 4601.01.05.01 

Barometric Pressure ( in HQ )= 
Static Pressure ( Inches HZO)= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Per cent Water = 

Average Delta P (in H20b 
Average stack Temperature ( F  )= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P ( i n  H20)- 
Pitot Coefficient= 
Stack Axis #l (Inches)= 
Stack &xis 82 ( Inches)= 
Circular Stack 
Stack Area (Square Feet)= 

stack veiocitr (Actuai, Feet/min)= 
Flow Rate (Actual, Cubic ft/min)= 
Flow rate (Standard, Wet, Cubic ft/min)= 
Flow Rate (Standard, Dry, Cubic ,ft/min)= 

Barometric Pressure ( m m  Hg I= 

Percent Oxygen= 
Percent Carbon Dioxide= 
Percent Water- 

Average Delta P ( m m  H20)= 
Average Stack Temperature (C)= 

Dry Molecular Weight= 
Wet Molecular Weight= 

Average Square Root of Delta P ( m m  H20)= 
Pitot Coefficient= 
Stack Axis #l (Meters)= 
Stack Axis tt2 (Meters)= 
circular Stack 
Stack Area (Squarz Meters)= 

Stack Velocity (actual, m/min)= 
Flow rate (Actual. Cubic m/min)= 
Flow rate (Standard, Wet, Cubic m/min)= 
Flow rate. (Standard, Dry, Cubic rn/min)= 

% * METRIC UNITS * 
Static i Pressure . .. . ( m m  H20)= . ,. 

29.13 
0 .oo 

17 .6  
2 . 2  
4 . 2  

0.618 
100 

29 .Ob 
2 0 . 5 9  

0 -7719 
0.84 
68 .O 
68 .O 

25.22 

2 ,726  
68 ,760 
63,148 
60 ,472 

x 
740 

0 

17.6 
2 . 2  
4.2 

15.7 
38 

29 -06 
2 8 . 5 9  

3.0902 
0.84 
1.727 
1.727 

2.343 

831 
1,947 
1,788 
1,712 

PROG.=VER 06/09/89 
04-11-1994 08:07:03 

1 I 



9 1 A P R  1 1  ' 9 4  9:46 M I D W E S T  R E S E A R C H  KC P. 6/ 6 
,' FILE NAME - dryvela 
-RUN # - dryerv2 04-11-1994 08:07:04 

PROG .=VER 06/09/89 

LOCATION - dryer 
DATE - 11-11-93 
PROJECT # - 4601.01.05.01 
P o i n t  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

# Delta P 
(in. H20) 
0.780 
0.760 
0.780 
0.040 
0 -720 
0.420 
0.710 
0.740 
0.690 
0.490 
0.320 
0.170 

Stack T 
( F )  
98 
100 
101 
101 
101 
96 
99 
100 
100 
101 
100 
99 

. .  . . .  . . . . . .  . .  . ... . .  . .  . .  
. .  _ .  , ... . . .: _ , _ _ . .  ..... -.. 

.. .. . .. . . .. . . I  

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



04-11-1994 08;09:28 RUN tl - dryerv3 
LOCATION - dryer 
DATE - 11-11-93 
PROJECT 4t - 4601.01.05.01 

Barometric Pressure ( i n  Ha)= ' 29.13 
S t a t i c  Pressure ( Inches H20b 0.00 

Percent Oxygen= 
Percent Carbon.Dioxide= 
Percent Water= 

17.6 
2.2 
4.2 

Average Delta P ( I n  H20)= 0.642 
Average Stack Temperature (F)= 100 ' 

Dry Molecular Weight= 
Wet Molecular Ueisht -  

29.06 
28.59 

Averaee Square Root o f  De l ta  P ( i n  H20)= 0.7910 
P i t o t  Coe f f i c i en t=  0.84 
Stack A x i s  #1 ( Inches)= 68.0 
Stack A x i s  #2 ( Inches)= 68 .O 
C i r c u l a r  Stack 
Stack Area (Square Feet)= 25.22 

Stack  . I - > - - : - . .  V S A U L A  L, t r  , rnb.cUP., -... - 1  r,,c/",i"J.. I """I ,11-,,  , 2 ;79& 

Flow Rate (Ac tua l ,  Cubic f t / rn in)= 70,452 
Flow rate (Standard, Wet, Cubic f t /m in )=  64,721 
Flow Rate (Standard, D r y ,  Cubic f t /rnin)= 61,978 

* * METRIC UNITS * * 
Barometric Pressure ( m m  Hg )= 740 
S t a t i c  Pressure ( m m  H2O)= 0 

Percent 
Per cent 
Percent 

fiverage 
Average 

.. . 
O x  yeen= 17.6 
Carbon Dioxide= 2.2 
Water= 4.2 

Delta P ( m m  H 2 0 h  
stack Temperature (C )= 

Dry Molecular Weight= 
Wet Molecular Weieht= 

fiverage Square Root o f  De l ta  P ( m m  H20)= 
p i t o t  Coe f f i c i en t=  
Stack Axis 81 (Meters)= 
stack A x i s  #2 (Meters)= 
c i r c u l a r  Stack 
Stack Area (Square Meters)= 

Stack Ve loc i ty  ( A c t u a l ,  m/min)= 
Flow r a t e  (Ac tua l ,  Cubic m / m i n ) =  
Flow r a t e  (Standard. Wet, Cubic rn/rnin)= 
Flow r a t e  (Standard, D r y ,  Cubic m/min)= 

16.3 
30 

29.06 
28.59  

3.9866 
0.84 
1.727 
1.727 

2.343 

851 
1,995 
1,833 
1,755 



’ ‘ A P R  1 1  ’ 94 9 : 4 5  MIDWEST RESEARCH KC 

’RUN # -. drvorv3 
FILE N A M E  - dl’yvel3 

LOCATION - dryer 
DATE - 11-11-92 
PROJECT # - 4601.01.05.01 
P o i n t  

1 
2 
3 ,  
4 
5 
6 
7 
8 
9 
10 
11 
12 

8 Dclta P 
(in. H20)  
0 .a20 
0.740 
0.740 
0.810 
0.750 
0.440 
0.720 
0.760 
0.720 
0.580 
0.380 
0.240 

S t a c k  T 
( F )  
99 
100 
100 
100 
99 
98 
100 
100 
100 
100 
99 
99 

P. 4/ 6 
PROG , =VER 06/09/87 
04-11-1994 08:09:30 



MAR 24 '94 / ] : I 5  MIDWEST ~ESEARCH KC P. 8/ 8 

DRYER-TOTAL HYDROCARBON 

Calibratlon Error Check 
Cal. gas value Measured value % Error PasdFail 

00.20 90.2 0 Pass 
51.3 50.8 1 .o Pass 
29.5 20.1 1.4 Pass 

a a 0 Pass 

Bias Check 

51.3 51.1 0.4 Pass 
Cal. gas value Measured value Oh Error PasdFail 

Poroont Drift 
Initial Final % Error Pass/Fail 

Run 1 
Span 90.20 81 3 2  1.2 PWS 
Zero 0 0.6 0.7 Pass 

Run 2 
Span 01.32 91.12 0.2 Pass 
Zero 0.8 0.4 0.2 Pass 

Run 9 
Span 91.12 91-24 0.1 Pass 
Zera 0.4 0.8 0.4 Pass 

w , 



I 

I 

THE BELDEN BRICK COMPANY 

PLANT # 6 

SUGARCREEK. OHIO 44681 

FOR MONDAY 11/8/93 

THROUGH FRIDAY 11/12/93 

PREPARED BY: 

JOHN C. JENSEN 
ENVIRONMENTAL ENGINEER 
THE BELDEN BRICK COMPANY 



FLANT NUMHER........ 6 

K I L N  NUMHER ......... 3 DRYER TUNNELS # ' S . .  .6. 7. 8 t o  1 s t a c k  

RAW MATERIAL...... .. 5o% # 4 Shale From S h a n e s v i l l e  F i t  # 2 
C - .  ai.) /. # 4 Shale  From S h a n e s v i l l e  F i t  # 3 

PROCESS WEIGHT BOTTOM 

TYPE O F  HRICI:::. ...... 503-505 
K I L N  SCHEDULE. ...... 1 0  

BRICK PER CAR.. .... .2496 
S I Z E  HRICI::. ........ . S t a n d a r d  

____------ _____-____ _ -____________  -----_____-___ 

( c a r s  /d  av ) 
976 
S t a n d  a r-d 

3472 

BRICK WEIGHT ( l b s ) .  .4.7462 6.0525 

PROCESS WEIGHT ...... 4936 246 1 

TOTAL FROCESS WEIGHT ( K i l n )  ................................. 7397 
( 1 b B / h t- ) 

"EYER 

P u l l  T imes . .  ...... . .Dryer -  # 8 
Dt-vet- # 6 
Dr-vet- # 7 
Dt-vet-  # 8 
Dt-vet- # 6 
D r v e r -  # 7 
Dt-vet- # 8 
Dt-vet- # 6 
Ut-vet- # 7 
Dt-vet- # 8 

-___-_____-_--- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

E x i t  ?emu ..................... 269 265 274 

I n l e t  Temn (= , tack )  ............ 95 1 CIO 1 i:10 

t:: I Lrd # .: T u e s  Wed Thut-  

G a s  C o n s u m D t . i o n  (24hr-5-cu. f t .  ) 23t:l56(:l Z&~,S-D zIe,BBo 

I n l e t  Temo .................... 106 124 140 

peak l e m ~  ..................... 2 i:I40 2i:140 2tjz 1 

push  T i m e s . .  .................. 5:50 AM 5:30 AM 7:10 AM 

_ _ _ _ _ _ _ _ _  ____----- --------- ___------- ___---_-- ---_----- --------- _____-__-- 

8 :  10 AM 7:50 AM 9:JO AM 
10:3.0 AM 10:li:I AM 11:50 AM 
12:5i:l AM 12:31:1 F'M 2: 1Cl F M  
3:Oi:) PM 2 : 5 0  FM 4:3i:) F M  
5:215 F M  5:  1 0  F'M 6:50 PM 
7:40 FM 7:30 P M  11:30 FM 

9:50 P M  

. . .  . . . . . .  ..... . . -_ _ _  



,) .51:13-5(:)5 THE HELDEN BRICK COMPANY DATE: 
S t a r h a r d  
C o r e d  

1 

2 

3 

4 

5 

6 

7 

8 

? 

1 0 

&vet -age.  .. 5.5726 _ _ _ _ _ _ _ _ _ _  _ -________  
Loss o f  wgt i n  d r y e r .  

i. Wgt lost ................... 14.83”. 

, .  , .  
_ _ _ _ _ _ _ _ _ _  -___---_-_ 

loss o f  wqt i n  kiln ............................... 0 .  281i:I ___----_-_ _______-__  
”. wgt. lost ........................................ 5. ‘32% __-___-_-_ _ _ _ _ _ _ _ _ _ _  

. . . . . . .  __ . .- . . . . . . .  - .  . .  . . . . . .  ___ . _- .. 



I’ “Cic i d ,  
S i n q I e s  
Sol ids 

THE BELDEN BRICK COMPANY 
FLANT # 6 SUGARCREEK O H I O  

BRICK WEIGHTS (LBS)  ____________________-_--_----- ____________________---------- 

.- ...... ................... 
~~ . . . . .  



,:Fi lqname: THE HELDEN FRICI:: COMPANY 
TRtC-LOADS. EFA F L A N T  # 6 - G R I N D I N G  FLANT 

RECORD OF TRUCKLOADS RECEIVED 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ave Load = 25 T o n  

.., 

TOTAL TONS F I R E C L A Y  RECEIVED.. . .  .............................. 



Beg i n n  i n q  
o f  S h i f t  

End 
o f  S h i f t  



THE BELDEN BR ICC:: COMFANY DATE: 
Tuesday PLANT # 6 - GRINDING PLANT 

FIRECLAY SCREENS PRODUCTION 11 /9/93 ! _______-_- ___------- -_-_-________----------------- __________________------------ 
F u l l y  HFM.............. 37.726 +Sample shou ld  be taken every 

P u l  l y  Diameter- inches..  1 6  +Samole shou ld  be taken f o r  

B e l t  Width inches...... 20 +Fat-’t o f  samDle shou ld  be 

B e l t  Speed FFM......... 157 +Sampling should con t inue  f o r  

15 minutes. 

10 seconds. 

bagged every  1-1/2 hout-e. 

_____----- ---------- 
_ _ _ _ _ _ _ _ _ _  -__------- 
_--------- _-______-- 

4 hOUt’S. ____-___-_ --_------- 
Empty Tub Wgt pounds... 2 0 .  25 _ _ _ _ _ _ _ _ _ _  ---------- 

Ave Wgt.. .... 
Ton/Ht’. ...... 
T o t a l  tons o f  f i r e c l a y  ground ( i n  8 hout-s 



This  r-epresents the  weight o f  dubt c o l l e c t e d  dur ing the  above date 

Hopper. under- dust  co l lec to r -  should be emptied and cleaned be fore  t e s t  
begins. 

Hopper- under dust  co l lectot .  shou'ld be emptied and cleaned a f t e r  t e s t  
ends. That dus t  m u s t  a l s o  be weighed and logged on t-epor-t. 



.,Fi lepame: 
TRK-LOADS. EPA 

Ave Load = 25 

THE BELDEN BRICK COMPANY 
PLANT W 6 - GRINDING PLANT 
RECORD OF TRUCKLOADS RECEIVED 
.............................. Ton 

TOTAL TONS FIRECLAY RECEIVED...... .. , .  



NOTES : 



THE BELDEN BRICK COMPANY DATE : 
PLANT # 6 - GRINDING PLANT Thursday 

1111 1/93 FIRECLAY SCREENS PRODUCTION 

Pully RPM.............. 37.726 *Sample should be taken every 

Pully Diameter inches.. 16 +Sample should be taken for 

Belt W i d t h  inches...... 20 *Part of sample should be 

Belt Speed FPM......... 157 *Sampling should continue for 

Empty Tub Wgt pounds ... 20.25 

4 ,  . 
' I  

_ _ _ _ _ - _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ p  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  = - - - - - - - - -_ 

15 minutes. 

---------- - - - -_----_ 10 seconds. 

- - - - - - - - - -  ---------- bagged every 1-1/2 hours. 

= = = = = = = e = =  4 hours. 

- - - - - - - - - -  ---------- 

* = = = = = = E = =  

Ave Wgt. ..... 234.79 - - - -  - - - - -  - - - - - - - - - 
Ton/Hr....... 42.26 _ - - - - - - - - ---- ----- 
Total tons of fireclay ground (in 8 hours) ..................... 338.10 

= = = = = = = = = =  



This represents the weight of dust collected during 

THE BELDEN BRICK COMPANY DATE : 
'f. PLANT # 6 - GRINDING PLANT Thursday 

FIRECLAY DUST COLLECTOR 1111 1/93 

.> . , 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - -  5 = = = = = = = 1 5  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
' Y  

the above date 

eaned before test 

eaned after test 
ends. That dust must also be weighed and logged on report. 

Hopper under dust collector should be emptied and c 
begins. 

Hopper under dust collector should be emptied'and c 

Total dust removed from dust collector (Ibs) ..... 







'November 11, 1993 

MIDWEST RESEARCH INSTITUTE 
Suite 350 

401 Harrison Oaks Boulevard 
Caw, North Carolina 27513-2412 

Telephone (919) 677-0249 
FAX (919) 677-0065 

M. St. Germain, M. Whitacre, A. Mainey 

R. Marinshaw d 
To: 

From: 

Subject: Request for Analysis of Samples From Belden Brick 
Emission Test 
MRI Project No. 4601-01 

Under EPA Contract No. 68-D2-0159, Work Assignment 1-01, an 
emission test was conducted at the Belden Brick Company Plant 
No. 6, Sugarcreek, Ohio, during the week of November 8, 1993. 
The attached tables list all of the samples and analyses 
required. Please refer to the site-specific test plan, dated 
October 22, 1993, for a detailed description of the test 
locations, test methods, and QA requirements for the test. 

Please take note that the complete charge numbers for this 
emission test are as follows: 

Field test 4601-01-05-01 
VOST analysis 4601-01-05-02 

Metals analysis 4601-01-05-04 
QA/Qc 4601-01-05-05 
Reporting 4601-01-05-06 

Semi-VOST analysis 4601-01-05-03 

1.0 PARTICULATE MATTER 

Three Method 201A runs were conducted on the inlet to the 
baghouse for the grinding/screening room, and two Method 201A 
runs were conducted on the outlet to the grinding/screening room 
fabric filter. These samples are to be analyzed for PM less than 
or equal to 10 micrometers (pm) and PM greater than 10 pm. In 
addition, Hi-Vol samplers were used to sample ambient PM-10 
inside the grinding/screening room (three runs) and outside the 
grinding/screening room (three runs on the east side and two runs 
on the west side). The Hi-Vol filters must be analyzed for two 
runs at each of the three locations. 

The kiln was sampled for PM emissions using three sampling 
trains. Three Method 201/202 runs were conducted. These samples 
must be analyzed for PM less than or equal to 10 pm, PM greater 
than 10 pm, condensible inorganic PM, and condensible organic PM. 
Three Method 26A runs were conducted, and the samples from this 
train must be analyzed for filterable PM. Finally, three Method 
0029 runs were conducted. The samples from these runs must also 
be analyzed for filterable PM. Please note that the filters for 
the Method 201A train are to be weighed, heated to 320°F, and 
reweighed. Table 1 summarizes the PM samples from the 
grinding/screening room and kiln that must be analyzed. 



TABLE 1. PM SAMPLES FOR ANALYSIS 
Ir I 

Back-half rinse (Methylene chloride) 

II Samule I Run 1 I Run 2 I Run 3 

1020  2020  3020 

~~~ ~~.~~~ ~ ~~~~~~ ~ ~ 

Grinding/Screening Room fabric filter inlet--Method 201A 

Hi-Vol filter #- (Inside) 1 0 1 1  2 0 1 1  3 0 1 1  

Hi-Vol filter #- (Outside--east) 1013 2013 3013 

Hi-Vol filter #- (Outside--west) 4011 5 0 1 1  NA 

2 



TABLE 2. (Continued) 

ters for Method 201A tra 
and reweighed. 

3 



2.0 PROCESS SAMPLES 

Three process samples were collected from the conveyor that 
transports from the grinding/screening room to the fine material 
storage bins. These samples must be analyzed for moisture. In 
addition, a sieve analysis must be conducted on these samples 
according to the procedures described in AP-42, Appendix E, 
Procedures for Laboratory Analysis of Surface/Bulk Dust Loading 
Samples. Table 2 summarizes the process samples to be analyzed. 

TABLE 2.  GRINDING/SCREENING ROOM PROCESS SAMPLES 

Process samDle 

4 



Sample 

Pair 4 T/Ca I 1074 

Sample 

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

Pair 1 Tnx 
Pair 1 T / C  

Pair 2 Tnxa 

Pair 2 T/Ca 

Pair 3 Tnx 

Pair 3 T/C 

Pair 4 Tnxa 

Field blank. Tnxb I 1075 

1067 

1068 

1069 

1070 

1071 

1072 

1073 

Pair 5 Tnx 
Pair 5 T/C 

Pair 6 Tnxa 
Pair 6 T/Ca 

Pair 7 Tnx 

Pair 7 T/C 

5 

2067 

2068 

2069 

2070 

2071 

2072 

Field blank T/Cb 

Trip blank Tnxb 

Trip blank T/Cb 

Field blank Tnxb 

Field blank T/Cb 

Trip blank Tnxb 

TriD blank T/Cb 

1076 

1077 

1078 

2075 

2076 

2077 

2078 



aTrap pairs 2, 4 and 6 to be analyzed. 
pair of'field and trip blanks to be analyzed. 

4.0 Semi-VOST 

The kiln was sampled for semi-volatile organic compounds 
using a Method 0010 (semi-VOST) sampling train. Three runs were 
conducted. Please note that the back half samples were split 
into two fractions. The two sample fractions for Run 1 (1038 and 
1038A) should be analyzed separately; for each of the other two 
runs,  the two fractions should be combined for the analysis. The 
samples must be analyzed for the compounds listed in Figure 5-11 
of the test plan. Table 4 summarizes the semi-VOST samples for 
analysis. 

TABLE 4. SEMI-VOST SAMPLES FOR ANALYSIS. 
II I I I II 
Sample I Run 1 I Run 2 I Run 3 

Kiln Stack--Method 0010 (semi-VOST) 
I I I 

bCombhe both back half rinse sample fractions for analysis. 

6 



5.0 Hydrogen Fluoride/Hydrogen Chloride (HF/HCl) 

The kiln was sampled for HF/HCl using Method 26A. Three 
runs were conducted. The front half of the sampling train is to 
be analyzed for PM as shown in Table 1. The HF/HCl aliquot9 from 
the sampling train are to be sent to Galbraith Laboratory fo'r 
analysis. Table 5 summarizes the HF/HCl samples for analysis. 

TABLE 5. HF/HC~ SAMPLES FOR ANALYSIS 

~ 

7 



6.0 Metals 

The kiln was sampled for metals using Method 0029. Three 
runs were conducted. The front half of the sampling train is to 
be analyzed separately for PM as shown in Table 1 prior to the 
metals analysis. 
should be analyzed separately for the following 11 metals: 
arsenic, cadmium, cobalt, chromium, beryllium, antimony, lead, 
mercury, manganese, nickel, and selenium. Please note that the 
samples from the back half of the sampling train (Impingers 1 to 
3) were split into two fractions. The two sample fractions for 
Run 1 (1031 and 1031A) should be analyzed separately; for each of 
the other two runs, the two back half fractions should be 
combined for the analysis. Table 5 summarizes the metals samples 
for analysis. 

The front and back halves of the sampling train 

0.1 N HNO, 

Filter 
5% HN07/10% H 2 0 2  

4% KMnO,/lO% H2S0, 

 AS^ Type 1 water 

ABLE 6. METALS SAMPLES FOR ANALYSIS 

1055 NA NA 

1056 NA NA 

1057 NA NA 

1058 NA NA 

1059 NA NA 

I 1060 8N HC1 + 200ml H,O NA NA 

separately. 
bCombine both back half (Impingers 1 to 3) sample fractions for 
analysis. 

8 





BEAKER TARE WEIGHT DATA 

MRI Project No. 4601.01.05.01 
Sampling Team Leader: Szydlo Analyst : Szvdlo 
Beaker size and Tme: 150-mL borosilicate qlass 

Balance Check 
Balance Reads : /do, 0fi 7y /uo, ad78 / d U ,  UU 79 

COMMENTS : 



BEAKER TARE WEIGHT DATA 

MRI Project No. 4601.01.05.01 
Sampling Team Leader: Szvdlo Analyst : Szydlo 
Beaker Size and Type: 150-mL borosilicate glass 
Beaker Treatment: Followins cleaning according to test protocol, heat at 105' C for - 

3 hours; desiccate; weigh to a constant weight 
Weight Unit: grams 

Date/Time 
Balance Check 
Weight Value 

2001 



, J U L  1 4  ' 9 4  15:23 MIDWEST RESEARCH KC P. 5/22 

FILTER TARE YSIGRT DATA 

~- 
Filter Size and T y p e ~  4.9-idoh diawtor Whatman Q W A ,  quirt= fiber 
Filter Treafwnt: Heat at  lOSo C far 3 hour.; demic~ate; reiph t o  a conetant reight 
Yeight Units gram 



MIDWEST RESEARCH KC P. 6/22 . JUL 14 ' 9 4  1 5 : 2 4  

FILTER TARS WEIGHT DATA 

RRI Project No. 

Filter Size and Type: 4.9-inoh diameter Yhataan ON% quartz fiber 
Filter Treatment: Hemt rt 10So C for 3 houra) deaiccrtel roigh to a aonatant rs ight  

Baapling Team Le Anmlynti fdularrls / h a p &  oh; 

Weight Unit: gram. 



JUL 14 ' 9 4  15:23 MIDWEST RESEARCH KC P. 3/22 ,. 

FILTER TARE WEIGHT DATA 

c(60r - C t - 0 r - O  
S ivd la  On/ 

RRI Projoct No. 

Filter Si20 end T y p :  4,9-ih& dismtcr Whatman ON-A, quartz fiber 
Filter Trertunt: Wort a t  loSo C far 3 hours; deaiecrte) voigh t o  a conatant re ight  

Smpllng Term Leader8 Analyst: Eokaf,2r / w E m  

U8iQht UnAt: grmm 

Filter 
wo. 
I f  I 

2 

3 
4 

6 
7 
B 

Uacd PO t h  e Tar% 



. J U L  1 4  ' 9 4  15:23 MIDWEST RESEARCH KC P. 4/22 

FILTER TARE WEIGHT DATA 

FWf 63 NA Rf Yak' 
HRI Project No. 
sampling Teal Leader8 Anrlyrt : 
F11t.r Sirs and Typo: 
Filtor Treatment! Hoot a t  lOSo C for 3 hour.; demiccatm; .eigh t o  a constant rsight  
Weight U n i t :  gram 

a t m n  QII -A,  quart2 fiber 



P. 7/22 JuL 14 ' 9 4  15:24 MIDWEST RESEARCH KC 

FILTER TARS USIGHT DATA 

MI ~ r o p c t  NO. 96uf - 01- 6s -o/ 
Sanpiing team Loader I <7 c/3cO Anal yet I Y A  &n oh) 
Filter S l u  and Type; 4.S-inch diameter Whrt8sn OM-A, quartz Librr 
Piltrr t r r a t m t :  Heat a t  10So C for  3 hour.; deniecate) weigh to  a conetant weight 
Wright Unit: prom. 

Y 

m D  "I Aversge Weight 
V or Weight to be 

Bnlrncr Reads: 

v 

COHHPNTS : 

b e d  afi tho Tare 



JUL 14 ' 9 4  15 :24  MIDWEST R E S E A R C H  K C  P. 8/22 

FILTER TARS WEIGHT DATA 

MRI Project NO. G6.I - 0l-Cs-C I 
Filter 612. rnd Type: 4.9-inch diam.tet Whrtmsn OM-A, qunrtz fiber 
Filter Treatment: Heat a t  lOSo C for 3 houri; d R i i O O a t C :  veigh to a COnnbnt veight 
Ueight Unltr  grama 

SaDPling term Leaderi s7 Y 3 L  0 Analyat : did RfV @& 

Uaed 8; the Tare 





from . . . 
ROY NEULICHT 



FILTER PARTICULATE MATTER ANALYSIS DATA 

MRI Project No. 4601.01.05.01 Client: EPA - Emission Inventory Branch (EIB) 

Sampling Location: &+R- Facility: Belden Brick Co., Sugar Creek, Ohio 

B G p e U J C  rhJ Analyst: szydlo 

Filter samples h.s&ad at 160' r Fmr 3 2 hvnrs , desiccated, and weighed to a constant 
weight. 

FILTER + SAMPLE: Run No.B&/&*-i Filter No. f F z  Sample No. /uJI 

d c  5 5 ,  >er'.sdfs+' r/8 krru +'s 

Date Time 
Gross Wt. (g) , 3 7@j //-Z2-63 V880 
Gross Wt. (g) . 3 7d6 //-32-9? / Y U U  
Gross Wt. (9) . 3 7 U j  / / - Z  I-.)? d#UU 

~~~ 

Gross Wt. (g) , 3 7 d i  / 1 - 2 3 - Y I  IYLfll 

Filter + Sample Gross Wt. used for data entry (g) - 3 741 
Filter Tare Wt. from tare weight data (g) , Z b Y 9  

COMMENTS : 

~~ 

FILTER + SAMPLE: R u n  No./5/M/<#*z Filter No. 5p3 Sample No. zflfl 7 
Date Time 

Gross wt. (9) , 3 3 Z 3 //- Z Z  -Yl /SdO 
Gross Wt. (g) . T 3 2  z ,/-ZZ-fY / Y d 6  
Gross Wt. (g) . 3 -1 2 f I , -  t s- 97 d J U U  
Gross Wt. (g) . 7 3 2 3 I / - 2  7 - Y J  / Y / U  

Filter + Sample Gross Wt. used for data entry (g) . 3 3 2 7  
Filter Tare Wt. from tare weight data (9) , Z67y 

COMMENTS : 

~ ~ 

FILTER + SAMPLE: Run No. f i r e  1 6 / 8 3  Filter NO. Sample NO. 3 @3 
Date Time 

Gross Wt. (g) d .  3 9 Y Z  / I -  2 2 - 9 I fld/cY 
Gross Wt. (g) 0 ,  4 tl Y I  I / -  13 - 9 7  ,r/ d b  
Gross Wt.(g)N. 7 g Y f  / l - 2 3 - f >  d r # a  
Gross Wt . (g) 0 .  2 w - 2  > - ? >  I W P t  

& 
Filter + Sample Gros: :t: used for data entry (9) 3-f%'-& , & V ,  

Filter Tare Wt. from tare weight data (9) , Z 7 9 W  

COMMENTS : 

NOTE: Control filter weight data and balance check data are on another form. 



FRONT-HALF RINSES PARTICULATE MATTER ANALYSIS DATA 

MRI Project NO.: 4601.01.05.01 
Samplins Location: xi-ln- 

Client: Emission Measurement Branch (EIB) 
Facility: Belden Brick Co., Sugar Creek, OH 

Acetone and water samples evaporated at ambient temperature and pressure in an enclosure 
with filtered air; then, desiccated and weighed to a constant weight. 

FRONT-HALF RINSES: Run NO. 1 Beaker No. 1001 Sample No. loof 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
Beaker + Sample + Rinses' Wt. (g) 292.0 Gross Wt. (g) #b./7000 12-06-93 0 8  of9 

Beaker Tare Wt . (g) 82.0 Gross Wt. (g) K6. I 6 9 4  I Z  - 0 6 - 9 3  I Z  00 
sample + Rinses Wt. (g) / 50 Gross Wt.(g) €36.1699 1 7 - b 6 - 4 3  l7QG' 

Water Wt. (A) from Recovery Data: (g) - Gross Wt. (g) 
Acetone Wt. (g) I Go 

Acetone Wt./0.79 = mLs Acetone (B): / W O  . 
Beaker + Acetone Residue Gross Wt. used for data entry (g) 86. / b e 9  

Beaker Tare Wt. from tare weight data (g) 82.04+'1 
Combined Blank = ( (Water Blank x A) + (Acetone Blank x B) )/(A + B) = mdmL 

COMMENTS : 

FRONT-HALF RINSES: Run No. I Beaker No. / d o 2  Sample NO. I Q o Z  
Sample volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
Gross wi. i y ;  IU / . L  237 I' - f%-s -  , " O V "  

..ne -*a,, .- 

Gross Wt. (9) 

-~ - 9 ," -" Beaker + sampie + Rinses w~.igi L L N ,  I 

Sample + Rinses Wt. (g) 

-~ 

Beaker Tare Wt. (9) 108.4 
1 2 0  

Water Wt. (A) from Recovery Data: (9) - 
Aqetone Wt. (g) I20 

Acetone Wt./0.79 = mLs Acetone (B) : I C d  
Beaker + Acetone Residue Gross Wt. used for data entry (g) lag, 239Y 

Beaker Tare Wt. from tare weight data (g) / O S . % &  6 
Combined Blank = ( (Water Blank x A) + (Acetone Blank x B) )/(A + B) = mg/d 

COMMENTS : 

FRONT-HALF RINSES: Run No. I Beaker NO. Sample No. 
Samule Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: - Date Time 

Beaker + Sample + Rinses Wt.(g) Gross Wt. (9) 
Beaker Tare Wt . (g) Gross Wt. (g) 

Sample + Rinses Wt. (g) Gross Wt. (g) 
Water Wt. (A) from Recovery Data: (9) Gross Wt. (g) 

Acetone Wt. (9) 
Acetone Wt./0.79 = mLs Acetone (B): -. 

Combined Blank = ((Water Blank x A) + (Acetone Blank x B) )/(A + B) = mg/mL 

Beaker + Acetone Residue Gross Wt. used for data entry (g) 
Beaker Tare Wt. from tare weight data (9) 

COMMENTS 

NOTE: Control beaker weight data and balance check data are on another form. 



FRONT-HALF RINSES PARTICULATE MATTER ANALYSIS DATA 

MRI Project No. : 4601.01.05.01 
Sampling Location: &i+w 

Client: Emission Measurement Branch (EIB) 
Facility: Belden Brick Co., sugar Creek, OH 

Acetone and water samples evaporated at ambient temperature and pressure in an enclosure 
with filtered air; then, desiccated and weighed to a constant weight. 

FRONT-HALF RINSES: Run No. 7 Beaker NO. ZoG' l  Sample NO. Z # 0 /  
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
Beaker + Sample + Rinses Wt. (9) 2 32- 0 Gross Wt. (g) )I;- if779 12 -06-93  0 9 0 0  

Beaker Tare Wt. (g) 1 1 2 . 0  Gross Wt. (g) g777 I Z - & - $ 3  I 2 0  0 
Sample + Rinses Wt. (g) 1.2 0 Gross Wt. (g)ll;. $775 I z -Ob -41 J 7 0 0  

Gross Wt. (g) z Water Wt.(A) from Recovery Data:(q) 
Acetone wt. 

Acetone Wt./0.79 = mLs Acetone (B) : 
Beaker + Acetone Residue Gross Wt. used for data entry (g) //5.5?777 

Beaker Tare Wt. from tare weight data (g) I / Z . O O ; /  
Combined Blank E ((Water Blank x A) + (Acetone Blank x B))/(A + B) = - mg/mL 

COMMENTS : 

FRONT-HALF RINSES: R U ~  NO. 2 Beaker NO. ZCIL7.Z Sample NO. ZOO.? 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
~~~~~~ ~~~ ~~ ~~ _^_,_^_ YL.U,.SL + ,.---- laLILlpLr i Rinses Wt. (9; 9 / I  e L 7 e~ 0 Gru8s .&., { y j  IL -cb-9 -  > &a- e G  

Beaker Tare Wt. (g) 8 6 , Z  Gross Wt.(g) KL . & I f f 3 3  I 7  I t 0  0 

e, ,,...- ._ 
u u , 7 u j r 7  

Sample + Rinses Wt. (g) 7 L . h  Gross Wt. (g)-.g?L .r /  03Y I 2  - 0 6 - 9 1  / 7 & r 7  
Water Wt. (A) from Recovery Data: (9) - Gross Wt. (9) 

Acetone Wt ./0.79 = mLs Acetone (B) :. 4 7 

Combined Blank = ( (Water Blank x A) + (Acetone Blank x B) ) /(A + B) = 

COMMENTS : 

Acetone Wt. (g) 

Beaker + Acetone Residue Gross Wt. used for data entry (g) 9676. Yo34 
Beaker Tare Wt. from tare weight data (g) 9 6 . 2 1  4 3  

mg/& - 
FRONT-HALF RINSES: Run NO. Beaker No. Sample No. 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
Beaker + Sample + Rinses Wt.(g) Gross Wt. (g) 

Gross Wt. (g) 
Sample + Rinses Wt. (g) Gross Wt. (g) 

Water Wt.(A) from Recovery Data:(g) Gross Wt. (g) 

Beaker Tare Wt. (g) 

Acetone Wt. (9) 
Acetone Wt./0.79 = mLs Acetone (B): . .  

Combined Blank = ( (Water Blank x A) + (Acetone Blank x B) ) /(A + B) = mg/mL 

Beaker + Acetone Residue Gross Wt. used for data entry (9) 
Beaker Tare Wt. from tare weight data (g) 

COMMENTS 

NOTE: Control beaker weight data and balance check data are on another form. 



' FRO?AT-HALF RINSES PARTICULATE MATTER ANALYSIS DATA 

MRI Project No.: 4601.01.05.01 
Sampling Location: W 

Client: Emission Measurement Branch (EIB) 
Facility: Belden Brick Co., Susar Creek, OH 

Acetone and water samples evaporated at ambient temperature and pressure in an enclosure 
with filtered air; then, desiccated and weighed to a constant weight. 

FRONT-HALF RINSES: Run NO. 9 Beaker NO. 3dO/ Sample NO. 3@0/ 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
I 2  -67L-97 0 # / 5  - Beaker + Sample + Rinses Wt. (9) 16 4.6 Gross Wt. (g) I D  

Gross Wt. (g) -id$%% I Beaker Tare Wt. (g) l tYZ.1 

Water wt. (A) from Recovery Data: (g) - Gross Wt. (9) 

1 2 - 0 6 - 9 7  / 7 f +  
Sample + Rinses Wt. (g) G Z .  S Gross Wt. (gILad.43 Id  I 2  - 0 6 - 9 7  1 7 1  5 

Acetone Wt. (g) 6 2, % 
Acetone Wt./0.79 = mLs Acetone (B) : 74 .I 

Combined Blank = ( (Water Blank x A) + (Acetone Blank x B)) /(A + B) = - mg/a 

Beaker + Acetone Residue Gross Wt. used for data entry (g) / l?L I 43lY 
Beaker Tare Wt. from tare weight data (g) i O Z .  07f5 

COMMENTS : 

FRONT-HALF RINSES: Run No. 3 Beaker NO. ~ G ' I ~ Z  Sample NO. 3 0  a7 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 

Acetone Wt./0.79 = mLs Acetone (Bj: 6R 
Beaker + Acetone Residue Gross Wt. used for data entry (g) //5,tr773 

Beaker Tare Wt. from tare weight data (g) //$,697g 
mg/d Combined Blank = ((Water Blank x A) + (Acetone Blank x B))/(A + B)  = - 

COMMENTS : 

FRONT-HALF RINSES: Run No. Beaker No. Sample No. 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
Beaker + Sample + Rinses Wt.(g) Gross Wt. (9) 

Beaker Tare Wt . (9) Gross Wt. (9) 
Sample + Rinses Wt. (g) Gross Wt. (9) 

Water Wt.(A) from Recovery Data:(g) Gross Wt. (9) 
Acetone Wt. (g) 

Acetone Wt./0.79 = mLs Acetone (B): 
Beaker + Acetone Residue Gross Wt. used for data entry (g) 

Beaker Tare Wt. from tare weight data (9) 
Combined Blank = ((Water Blank x A) + (Acetone Blank x B))/(A + B) = mg/mL 

COMMENTS 

NOTE: Control beaker weight data and balance check data are on another form. 



from . . . 
ROY NEULICHT 



FILTER PARTICULATE MATTER ANALYSIS DATA 

MRI Project No. 4601.01.05.01 Client: EPA - Emission Inventory Branch (EIB) 
Sampling Location: Facility: Belden Brick Co., Sugar Creek, Ohio 

@ d f l i 9 L 4 5 <  od+fb)  Analyst: Szydlo 

Filter samp 
weight. 

!S -+ l l " 0  % -, desiccated, and weighed to a constant 
4 ~ 3 5 / > ~ 4 + 4 d f i #  r/y h u m + ,  

mple NO. /U@F 
Time 

Filter + Sample Gross Wt. used for data entry (9) v*28! fY 
Filter Tare Wt. from tare weight data (g) O . Z Y 6 8  

COMMENTS : - 
~~~ 

FILTER + SAMPLE: Run NO./?./M~/C~*Z Filter NO. 9k-Y Sample NO. ~ d O g  
Date Time 

Gross Wt. ( g )  I zg8z //-22-93 U d d O  
Gross Wt. ( g )  . 2 H f l  I / I -  Z Z - F J  8 Y d O  
Gross Wt. (9) . 2 H Z  3 / l - Z 7 - T J  dtrff@ 
Gross Wt. ( g )  . 2 B6'2 1 1 - 2 5 - 4 3  / H 6 4  

Filter + Sample Gross Wt. used for data entry ( g )  * 2 f? B ' 
Filter Tare Wt. from tare weight data (9) , 2 B6/ 

COMMENTS : 

FILTER + SAMPLE: Run NO. Filter NO. Sample No. 
Date Time 

Gross Wt. ( g )  
Gross Wt. (9) 
Gross Wt. (g) 
Gross Wt. (9) ___ 

Filter + Sample Gross Wt. used for data entry (g) 
Filter Tare Wt. from tare weight data (g) 

COMMENTS : 

NOTE: Control filter weight data and balance check data are on another form. 



FRONT-HALF RINSES PARTICULATE MATTER ANALYSIS DATA 

MRI Project No.: 4601.01.05.01 Client : Emission Measurement Branch (EIB) 
Sampling Location: e Facility: Belden Brick Co., Sugar Creek, OH 

Analyst : Szvdlo 

Acetone and water samples evaporated at ambient temperature and pressure in an enclosure 
with filtered air; then, desiccated and weighed to a constant weight. 

FRONT-HALF RINSES: Run NO. I Beaker NO. io06 sample NO. I d d b  
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
Beaker + Sample + Rinses Wt.(g) Gross Wt. (g) Ii93- 32 5g I,? -06-Y '  U d 3 U  

I ,  I 2  3 0  
I ,  I 7 3 0  

Beaker Tare Wt.(g) Gross Wt. (g) 

Water Wt. (A) from Recovery Data: (g) Gross Wt. (9) 
Sample + Rinses Wt. (g) 

Acetone Wt. (9) 

Gross Wt. (9) I d  

Acetone Wt./0.79 = mLs Acetone (Bi: 
Beaker + Acetone Residue Gross Wt. used for data entry (9) io 3. 3257 

Beaker Tare Wt. from tare weight data (9) 1 0 3 . 3  is1 
Combined Blank = ((Water Blank x A) + (Acetone Blank x B))/(A + B) = w/mL 

COMMENTS : 

FRONT-HALF RINSES: Run NO. I Beaker No, / O f f  7 Sample No. f 0 0  7 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
&&er + Sampie + Rinses Wt . igj i V i .  7 Gross WL. igi i d i .  3 ;YO I Z  -06-93 d g 3  U 

Beaker Tare Wt. (g) Gross Wt. ig) ( 0 1 .  3 ;YJ /I - -  UL 47 I ' 2  3 0  
Sample + Rinses Wt.(g) Y?, Gross Wt. (g) J i 7 /  I '3  5 4  I l 2 - d 6 - q 3  1 '7 yv 

Water Wt. (A) from Recovery Data: (g) - Gross Wt. (9) 

Acetone Wt./0.79 = mLs Acetone IB) : 67.0 

Combined Blank = ((Water Blank x A) + (Acetone Blank x B))/(A + B) = - 

Acetone Wt. (9) 7TT  
Beaker + Acetone Residue Gross Wt. used for data entry (g) / o f .  3 - s i  

Beaker Tare Wt. from tare weight data (g) io/.  33YO 
w/mL 

COMMENTS : 

FRONT-HALF RINSES: Run NO. Beaker No. Sample NO. 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
Beaker + Sample + Rinses Wt.(g) Gross Wt. (9) 

~ 

Beaker Tare Wt. (9) 
Sample + Rinses Wt. (g) 

Acetone Wt. (g) 

Gross Wt. (9) 
Gross Wt. (9) 

Water Wt. (A) from Recovery Data: (g) Gross Wt. (9) 

Acetone Wt./0.79 = mLs Acetone (B): 
Beaker + Acetone Residue Gross Wt. used for data entry (g) 

Beaker Tare Wt. from tare weight data (g) 
combined Blank = ( (Water Blank x A) + (Acetone Blank x B) )/(A + B) = mg/mL 

COMMENTS 

NOTE: Control beaker weight data and balance check data are on another form. 



FRONT-HALF RINSES PARTICULATE MATTER ANALYSIS DATA 

MRI Project No.: 4601.01.05.01 Client : Emission Measurement Branch (EIB) 
Sampling Location: Facility: Belden Brick Co., Sugar Creek, OH 

Analyst: Szvdlo 
/3ac,h#LI,C @?Cr+ldJ * L  d 

Acetone and water samples evaporated at ambient temperature and pressure in an enclosure 
with filtered air; then, desiccated and weighed to a constant weight. 

FRONT-HALF RINSES: Run No. 2 Beaker No. Z oU6 Sample No. 2 U 0 6  
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 

'I I2 3u 
Beaker + Sample + Rinses Wt. (g) / 53.  Gross Wt. (g) I d 6 ,  5b'/ 7 1 ~ - d b - 9 >  

Sample + Rinses Wt. (9) Gross Wt. (9) -%w l U 6  # I  I7 30 
Beaker Tare Wt. (g) 106.6 Gross Wt. (g) 

Water Wt. (A) from Recovery Data: (g) - , Gross Wt. (9) 

Acetone Wt./0.79 = mLs Acetone (B): 1 6 4 . 5  
Acetone Wt. (9) 7 

Beaker + Acetone Residue Gross Wt. used for data entry (g) J(76.$'817 
Beaker Tare Wt. from tare weight data (g) IL06. 57?$ 

Combined Blank = ((Water Blank x A) + (Acetone Blank x B) )/(A + B) = - w/mL 

COMMENTS : 

FRONT-HALF RINSES: Run No. 2 Beaker NO. ,? UO 7 Sample NO. 2 a87 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: _ .  

~~ D*ca I xme 
Beaker + Sample + Rinses Wt. (9) / 3$87 Gross Wt. (g) 56. 1242 12-UL-913 ud3u 

LLz?!.- 
9 1 7 3 0  

Beaker Tare Wt. (g) R5.i Gross Wt. (g) 
Sample + Rinses Wt. (g) Gross Wt. (g) 

Water Wt. (A) from Recovery Data: (g) - Gross Wt. (g) 

Acetone Wt./0.79 = mLs Acetone (B) : 3 4 
Acetone Wt. (g) 

Beaker + Acetone Residue Gross Wt. used for data entry (g) 8 5 . l Z Y 7  
Beaker Tare Wt. from tare weight data (g) S i . 1 2 Y I  

mg/mL Combined Blank = ((Water Blank x A) + (Acetone Blank x B))/(A t B) = - 
COMMENTS : 

FRONT-HALF RINSES: Run NO. Beaker No. Sample No. 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
Beaker + Sample + Rinses Wt.(g) Gross Wt. (g) 

Beaker Tare Wt. (g) Gross Wt. (g) 
Sample + Rinses Wt. (9) Gross Wt. (9) 

water wt.(~) from Recovery Data:(g) Gross Wt. (g) 
Acetone Wt. (g) 

Acetone Wt./0.79 = mLs Acetone (B): 
Beaker + Acetone Residue Gross Wt. used for data entry (g) 

Beaker Tare Wt. from tare weight data (g) 
Combined Blank = ((Water Blank x A) + (Acetone Blank x B))/(A + B) = mg/d 

COMMENTS 

NOTE: Control beaker weight data and balance check data are on another form. 
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FILTER PARTICULATE MATTER ANALYSIS DATA 

MRI Project No. 4601.01.05.01 Client: EPA - Emission Inventory Branch (EIB) 

Sampling Location: Kiln - PHI0 Facility: Belden Brick Co., Sugar Creek, Ohio 

Analyst: Szydlo 

Filter samples heated at 160' C for 2 - 3  hours, desiccated, and weighed to a constant 
weight. 

FILTER + SAMPLE: Run No./-f/3H-I0" Filter NO. L / = B  Sample NO. i o / $  
Date Time 

Gross wt. (9) 1, I 0 3 7 I Z  -01 -97  U ~ U ;  
Gross wt. ( g )  I ,  I 17 3 B , I  8 

Gross Wt. ( g )  I .  I 0 3 7 (, L7q 3; 
Gross Wt. ( g ) J , /  d 37 , I  I ,  

~ 

Filter + Sample Gross Wt. used for data entry ( g )  /.I037 
Filter Tare Wt. from tare weight data ( g )  / 0 2 2  

COMMENTS : 

FILTER + SAMPLE: Run NO. ~ ~ ~ ~ i + - l o * z  Filter NO. L/=M sample NO. 2~7fg 
Date Time 

Gross wt. (g) 1 ,  966' 12 - O / - Y 3  0,907 
Gross Wt. (g) / #  I O 6 1  I ,  I ,  

Gross Wt. (g) I ,  I U 6 0  11 u u  3 7  
Gross wt. (g) 1 ,  t (7 60 * I  I #  

~ 

Filter + Sample Gross Wt. used for data entry ( g )  / , / d 6 0  
Filter Tare Wt. from tare weight data ( g )  1 ,  t u  5 4 

COMMENTS : 

FILTER + SAMPLE: Run No.Kpfl-lPy Filter No. if 14 sample No. 3 0 1 8  
narc Time _ _ _ _  

Gross wt.(g) /~0!3;2 / Z - O / - Y ~  @ B O O  
Gross Wt. (9) I ,  o Y 6 2  * I  I D  

5 2  8 ,  

Gross Wt. (9) J .  d q 4 2  I ,  0 9 3 0  
___ 

Filter + Sample Gross Wt. used for data entry ( g )  I ,  09; 
Filter Tare Wt. from tare weight data ( g )  / , O Y 3 7  

COMMENTS : 

NOTE: Control filter weight data and balance check data are on another form. 



FRONT-HALF RINSES PARTICULATE MATTER ANALYSIS DATA 

MRI Project No.: 4601.01.05.01 
Sampling Location: Kiln - PnlOi 

Client: Emission Measurement Branch (EIB) 
Facility: Belden Brick Co., Sugar Creek, OH 

Analyst: Szvdlo @ 
v 

Acetone and water samples evaporated at ambient temperature and pressure in an enclosure 
with filtered air; then, desiccated and weighed to a constant weight. 

FRONT-HALF RINSES: Run No.Kt?HP/O-l Beaker No. 1 0 1 7  Sample No. 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
Beaker + Sample + Rinses Wt. (g) 2q9.0 Gross Wt. (g) I /  7. 3749- 12-03-93 I400 

Beaker Tare Wt. (g) I 17. 0 Gross Wt. (9) I1 7,3i'r/y I 2  - 0 3  -93 zuou 
Sample + Rinses Wt. (g) 1 3 2  .o Gross Wt . (g) I /  7, 3 7rjY I 2  - u y - 4 3  U 8 U U  

Water Wt. (A) from Recovery Data: (g) - Gross Wt.tg)j/7,37YY 1 2 - O H - 4 3  I 4  0 0  
Acetone Wt. (g) I 32, V 

Acetone Wt./0.79 = mLs Acetone (B) : /67 . I  

Combined Blank = ((water Blank x A) + (Acetone Blank x B))/(A + B) = - mg/d 

Beaker + Acetone Residue Gross Wt. used for data entry (g) f I 7 .  3744 
Beaker Tare Wt. from tare weight data (g) //7.3722 

COMMENTS : 

FRONT-HALF RINSES: Run No.e/n p/8-f Beaker No. / d  f g  Sample No. l o / $  
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
D^-L^- I o.....-,- . " 2  _^^^  r.,c I - ,  ?F.?,O cr0-r. !.!n?, I - \  $Z,K?_P<@ ,--zz-+: : i :A-  

Beaker Tare Wt. (g) 3 . D  Gross Wt. (g) 0 0  
YCUI.CL 7 1 - L L L y A . F  T I . .L I I ICI  . . C .  \y, - 

0 0  
00 

'''w jf;:;::; :i" Sample + Rinses Wt. (g) I 6 0 . 0  Gross Wt.(g) 
Water Wt. (A) from Recovery Data: (g) - Gross Wt. (9) I 2  u y - 9 4  t q  

Acetone Wt. (9) I 
Acetone Wt./O.79 = mLs Acetone (B): &*/2.5 

Beaker + Acetone Residue Gross Wt. used for data entry (g) 5'2.9948 
Beaker Tare Wt. from tare weight data (9) Y Z , q 9  3 0  

Combined Blank = ( (Water Blank x A) + (Acetone Blank x B) /(A + B) = - mg/mL 

COMMENTS : 

FRONT-HALF RINSES: Run N o . K / &  pfU-1 Beaker No. / U l Y  Sample No. 1014 
Samule Volume + Acetone Rinses of Bottle: Beaker + Samule Residue Weiahts: 

Beaker + Sample + Rinses Wt.(g) 
Beaker Tare Wt. (9) 

sample + Rinses Wt. (9) 
Water Wt. (A) from Recovery Data: (g) 

Acetone Wt . (g) 
Acetone Wt./0.79 = mLs Acetone (B): 

Beaker + Acetone Residue 
Combined Blank = ((Water Blank x A) 

COMMENTS 

Beaker 

5ate Time 
197, Gross Wt. (9) 55,9287 12-01-43 I r j d U  

-03-9J Z d # O  49,O Gross Wt. (g) 9 
W 8 # 2  U Y - ? V  ugou 

"94 l y D u  
Gross Wt.(g) - Gross Wt. (9) 

do 7 I,,,- 
3 

! G:&: Wt. used for data entry (g) 98- 9282 
Tare Wt. from tare weight data (g) 9 8 . J  /6 0 

+ (Acetone Blank x B) ) /(A + B) = - mg/a 

NOTE: Control beaker weight data and balance check data are on another form. 



FRONT-HALF RINSES PARTICULATE MATTER ANALYSIS DATA 

MRI Project NO.: 4601.01.05.01 Client : Emission Measurement Branch (EIB) 
Sampling Location: Kiln Facility: Belden Brick Co., Sugar Creek, OH 

Analyst : Szvdlo 

Acetone and water samples evaporated at ambient temperature and pressure in an enclosure 
with filtered air; then, desiccated and weighed to a constant weight. 

FRONT-HALF RINSES: Run No. /T','/M 6'I'-t Beaker No. 2 017 
Sample volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Sample No. 2 0 1  7 
"! 

I 

Beaker + Sample + Rinses Wt.(g) 
Beaker Tare Wt. (g) 

sample + Rinses Wt. (9) 
Water wt.(~) from Recovery Data:(g) 

Acetone Wt. (g) 
Acetone Wt./0.79 = mLs Acetone (B): 

Beaker + Acetone Residue 

0 7 r 7  

I 0 8 .  I 
Gross Wt. used for data entry (g) /02,6&27 

Beaker Tare Wt. from tare weight data (g) lOL.5881 
Combined Blank = ( (Water Blank x A) + (Acetone Blank x B) ) /(A + B) = 0 .  000i mg/d 

COMMENTS : 

FRONT-HALF RINSES: Run NO. 6;/d /')L'-r? Beaker NO. Z d /  5 Sample NO. 20'5 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
ea 1 7 . e ~  i2  -*-'*.. -"I 7 ,  :e;;  

4 2 Y U  / z - o y - q >  O B 0 0  
- 0 Y . Y I  / y g o  

R e a k e v  + SzEple + ?-,irises ~ t . ( ~ !  / g L G q  crCZZ ?!:,/-\ \ y ,  u a 1  --I . - . 
241 / 2  - 0  1 - 4  3 - Beaker Tare Wt. (g) 

Sample + Rinses wt.(g) 
Water Wt. (A) from Recovery Data: (g) - ~ Gross Wt. (g) R 3 ,  %24/ b2 

Acetone Wt./0.79 = mLs Acetone (B) : 

Combined Blank = ((Water Blank x A) + (Acetone Blank x B))j(A + B) = 0 . 0 0 d f  mg/mL 

COMMENTS : 

Acetone Wt. (9) 7 2 . 9  

Beaker + Acetone Residue GLZL zt. used for data entry (g) 
, 

8 3, 9241 
Beaker Tare Wt. from tare weight data (g) 9 3.92YO 

FRONT-HALF RINSES: Run No. d ' /u l ' / # -z  Beaker No. 2 0 l Y  Sample No. zC7/M 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

n a t e  Ti  me ---- 
Beaker + Sample + Rinses Wt. (9) f.66. I Gross Wt. (9) /OZ.5228 1 2 - 6 3 - q 7  / Y O #  

26 12 - t r y - $ ?  Z O O d  

Water Wt.(A) from Recovery Data:(g) Gross wt. (g)/G,?.6ZZF I Z  - o y - q /  l4#@ 
2 4  I 2  -dY - 91 ogoo 3355 E",: ;:: I$:;f:Z-f Beaker Tare Wt. (g) 

Sample + Rinses Wt. (9) 
Acetone Wt . (g) 6 ? ,6- 

Acetone Wt./0.79 = mLs Acetone (B): 0.5 

Combined Blank = ((Water Blank x A) + (Acetone Blank x B))/(A + B) = #. . ruoi  mg/d 

Beaker + Acetone Residue Gross Wt. used for data entry (9) / O z . 5 Z Z 6  
Beaker Tare Wt. from tare weight data (g) /i92,gl&% 

COMMENTS 

NOTE: Control beaker weight data and balance check data are on another form. 



FRONT-HALF RINSES PARTICULATE MATTER ANALYSIS DATA 

MRI Project No.: 4601.01.05.01 
Sampling Location: Kiln 

Client : Emission Measurement Branch (EIB) 
Facility: Belden Brick Co., Sugar Creek, OH 

Analyst : Szvdlo 

Acetone and water samples evaporated at ambient temperature and pressure in an enclosure 
with filtered air; then, desiccated and weighed to a constant weight. 

FRONT-HALF RINSES: Run No.K,'/rr f1fl-3 Beaker No. 3017 Sample No. 301 7 
Samule volume + Acetone Rinses of Bottle: Beaker + SamDle Residue Weishts: - - 

Date Time 
Beaker + sample + Rinses Wt. ( g )  246, 7 Gross Wt. (9) 146.6633 IZ - 0 3 - 9 3  /YdO 

Beaker Tare Wt. (9) 1 0 6 . 7  Gross Wt. (g) 106.66 34 1 2 - 0 3 - 9 3  Z C O O  
1 4 2 ,  Sample + Rinses Wt.(g) 0 Gross Wt. ( g )  

Water wt. (A) from Recovery Data: (9) - Gross Wt. (9) 00 
Acetone wt. (g) I 42.0 

Acetone Wt./0.79 = m ~ s  Acetone (B) : / 79,7 

Combined Blank = ( (Water Blank x A) + (Acetone Blank x B) )/(A + B) = +& mg/mL 
COMMENTS : 

- - % M Y  Beaker + Acetone Residue Gross Wt. used for data entry ( g )  
Beaker Tare Wt. from tare weight data (g) I&' 

Q . o e o L  

FRONT-HALF RINSES: Run NO.Xt'/n PIfl-3 Beaker NO. 3012' 
Samule Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weiqhts: 

Sample NO. 3 f l I ;  
- . 

Date ~ Time - 4 m n  .-l .,. - _ I _ _  Beaker + sampie + Kinses wc. igj I -17 t Gross wc. igi It .+. - J . J U V  i-i - o j - 9 3  iygo 
Gross Wt. ( g )  112. 4902 I l - b l - Y 7  2600  

/ / Z  - 0 Y - 4 7  O f d O  
0 Water Wt. (A) from Recovery Data: ( g )  e Gross Wt. (g) I t Z e  q?o/  I 2  -0W-97 I Y P  

~~ 

%&+ Gross Wt. (9) / / 2 .  Y90 
Beaker Tare Wt.(g) 

Sample + Rinses Wt. (g) 
Acetone Wt. ( g )  -"?T 

Acetone Wt. /0.79 = mLs Acetone (B) : l o g ,  7 
Beaker + Acetone Residue Gross Wt. used for data entry ( g )  I/.?- 990)  

Beaker Tare Wt. from tare weight data (g) / /  
Combined Blank = ((Water Blank x A) + (Acetone Blank x B) )/(A + B) = 

COMMENTS : 
i 9 , O O O l  

3u/4 3 u/y 
FRONT-HALF RINSES: Run No./d%P/O-? Beaker NO. Sample NO. -& 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 

Gross Wt.(g) ?$t i? l9  I , ? - C 3 - 9 7  Z @ d z  
Gross Wt. ( g )  I * 'Y . IZZ  U XQO 

Beaker + Sample + Rinses Wt. (g) l 6 Z q  Gross Wt. ( g )  #/22[ l Z - 0 3 - g Y  / Y B  
Beaker Tare Wt. ( g )  

sample + Rinses Wt. ( g )  
Water Wt.(A) from Recovery Data:(g) Gross Wt. (9) g4.12 ZJ 

Acetone Wt. (9) 
Acetone Wt./0.79 = mLs Acetone (B) : 

Beaker + Acetone Residue Gross Wt. used for data entry ( g )  8 4 , l Z Z O  
. Beaker Tare Wt. from tare weight data ( g ) w m g / m L  84, //YO -cH Combined Blank = ( (Water Blank x A) + (Acetone Blank x B)) /(A + B) = 

COMMENTS 

NOTE: Control beaker weight data and balance check data are on another form. 

u, C7fYIfy 
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GALBRAITH LABORATORIES, INC. 
i /  n 

PHONE 61 51546-1 335 FAX 61 51546-7209 

LABORATORY REPORT 

S. Szydlo 
Midwest Research Institute 
425 Volker Boulevard 
Kansas City, Missouri 64110 

Sample Received: 12/06/93 
Report Date: 12/21/93 
Purchase Order #: 011064 

~ ~~~ ~ 

Sample ID Lab ID Analysis Results 

1019 E-3337 Volume Received 198 mls. 
PH 2.52 
Aqueous Layer mc 1.40 mg . 
Aqueous Layer mr 164.7 mg. 
Aqueous Layer mi 168.1 mg . 
Organic Layer mo N.A. 
CPM = (mo+mi-mc) 166.7 mg. 

1020 E-3338 Volume Received 211 mls. 
PH 1.91 
Aqueous Layer mc N.A. 
Aqueous Layer mr N.A. 
Aqueous Layer mi N.A. 
Organic Layer mo 54.8 mg. 
CPM = (mo+mi-mc) 54.8 mg . 

2019 E-3339 Volume Received 233 mls. 
PH 2.55 
Aqueous Layer mc 1.53 mg . 
Aqueous Layer mr 181.7 mg. 
Aqueous Layer mi 184.9 mg * 
Organic Layer mo N.A. 
CPM = (mo+mi-mc) 183.4 mg. 

2020 E-3340 Volume Received 191' mls. 

Aqueous Layer mc N.A. 
Aqueous Layer mr N.A. 
Aqueous Layer mi N.A. 

PH 2.56 

Organic Layer mo 15.3 
CPM = (mo+mi-mc) 15.3 

Page 1 of 2 
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GALBRAITH LABORATORIES, INC. x 
PHONE 6151546-1335 FAX 61 51546-7209 

LABORATORY REPORT 
S. Szydlo/Midwest Research Institute 

Sample ID Lab ID Analysis Results 

3019 E-3341 Volume Received 230 mg . 
Aqueous Layer mc 0.47 mg. 
Aqueous Layer mr 159.5 mg . 
Aqueous Layer mi 162.3 mg. 
Organic Layer mo N.A. 
CPM = (mo+mi-mc) 161.8 mg. 

PH 2.61 

3020 E-3342 Volume Received 212 mg. 
pK 2.60 
Aqueous Layer mc N.A. 
Aqueous Layer mr N.A. 
Aqueous Layer mi N.A. 
Organic Layer mo 10.4 mg. 
CPM = (mo+mi-mc) 10.4 mg. 

1066A E-3343 Volume Received 115 mls. 

1066B E-3344 Volume Received 110 mls. 

mc = 0.0205 x conc. SO, mg/ml x mls. of sample 

mi = mr x vol. of sample 
volume of sample - mls. aliquot taken 

for SO4 

Authorized Release of Data: 

k z & L  
Project Manager 

CM: sla 

LEZER AND SHIPMENTSBY U.S. MAIL-P.O. BOX51610. KNOXVILLE.TN37950-1610,OTHERCARRlERS-22323 SYCAMORE OR., KNOXVILLE. TN37921-1750 

ESTABLISHED 1950 
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FILTER PARTICULATE MATTER ANALYSIS DATA 

MRI Project NO. 4601.01.05.01 Client: EPA - Emission Inventory Branch (EIB) 

Sampling Location: Kiln Facility: Belden Brick Co., Sugar Creek, Ohio 

Analyst: Szydlo 

Filter samples , desiccated, and weighed to a constant 
weight. d e s s 1 2 d < d  f e r  r g  hr t .  

FILTER + SAMPLE: R u n  No. l 2 / / L / - l  Filter No. ,LF1 Sample NO. / O Z 3  
Date Time 

Gross Wt. (g) / . U 4 6 0  / I - Z l - 9 >  l z # s  
Gross Wt. (g) 1 .  C, 462 / / - Z I - t f Y  I S U U  
Gross Wt. ( g )  I .  D 9 b Z  / i - z z - v J  ~ L p a u  
Gross Wt. (g) I .  0 4 6 2  l l - 2 1 - 9 1  I 3 0 0  

Filter + Sample Gross Wt. used for data entry (g) I . 0 9 6 2  
Filter Tare Wt. from tare weight data (9) 1, 0416 

FILTER + SAMPLE: Run No.PHLI-2 Filter No. / /=/ I7 Sample No. ZUt3 
Date Time 

Gross Wt. (g) I ,  I t  Y d  1 / - 2 2 - 9 3  1 3 0 0  

Filter + Sample Gross Wt. used for data entry (g) I * / t Y G '  
Filter Tare Wt. from tare weight data (g) /, / I  7 /  

COMMENTS : 

FILTER + SAMPLE: Run No. /3Hfi./ - 3 Filter No. L A - 9  Sample No. 3 f l Z  3 
Date Time 

Gross wt. (9) /. d b B  3 //- z I - YI I Z V 0  
Gross Wt. (g) 1,  d ff 73 , / - 2 / - 7 3  1 # / V  
Gross Wt. (g) /, g B 72 
Gross Wt. (g) I ,  0 577 I l - Z z - 9 l  13P. 

/ I  - 22 - 4 3  uploo 

Filter + Sample Gross Wt. used for data entry (g) 1, G76r73 
Filter Tare Wt. from tare weight data (g) /. 0"U.v 

COMMENTS : 

NOTE: Control filter weight data and balance check data are on another form. 



FRONT-HALF RINSES PARTICULATE MATTER ANALYSIS DATA 

MRI Project No.: 4601.01.05.01 
Sampling Location: Kiln 

Client: Emission Measurement Branch (EIB) 
Facility: Belden Brick Co., Sugar Creek, OH 

Analyst: Szvdlo 

Acetone and water samples evaporated at ambient temperature and pressure in an enclosure 
with filtered air; then, desiccated and weighed to a constant weight. 

FRONT-HALF RINSES: Run No. I3u - '  Beaker No. 2 Sample No. 102 f 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
Beaker + sample + Rinses Wt. ( g )  2 96,z Gross Wt. (9) 91. g U / 6  1.2 - 0 3  -Y4 0 Buff 

Beaker Tare Wt. (9) / I 6 . 6  ' Gross Wt. ( g )  q l ,  X a/  4 , I  0 900 
Sample + Rinses Wt. (9) / 5 ' / , 6  Gross Wt. ( g )  91, R O l i  I ,  I d e o  

Water Wt. (A) from Recovery Data: ( g )  @,,a Gross Wt. (9) e / ,  ffal? ( 1  1 1  0 0  
Acetone Wt. ( g )  1 8 1 ,  b 

Acetone Wt./0.79 = mLs Acetone (B): 22!3,9 
Beaker + Acetone Residue Gross Wt. used for data entry ( g )  y/.gol5 

Beaker Tare Wt. from tare weight data ( g )  41. 7 5 6 3  . 
Combined Blank = ((Water Blank x A) + (Acetone Blank x B) ) / ( A  + B) = Y..oUo 7 w/mL 

COMMENTS : 

FRONT-HALF RINSES: Run No. PH - 2 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Beaker No. 2012 Sample No. 2uzL 
"=te Time 

Beaker + Sample + Rinses Wt. (9) 2 2 8 8 1  Gross Wt. ( g )  SY. 5456 12-03-YY @#0L' 
Beaker Tare Wt. (9) 9 # ,j Gross Wt. ( g )  5?Sp, 5457 # q u o  

Sample + Rinses Wt. (9) / 3 I 6 Gross Wt. ( g )  S g .  5r56 d l  1 0 0 0  
Water Wt. (A) from Recovery Data: ( g )  0 8 0  Gross Wt. ( g )  S U  . 6 4 6 G  I I (  ou 

Acetone Wt. ( g )  I 3 q ,  6 
Acetone Wt./0.79 = mLs Acetone (B) : 1 7 L .  7 

Beaker + Acetone Residue Gross Wt. used for data entry (g) 98,54'66 
Beaker Tare Wt. from tare weight data (9) 5s. 5&0 

Combined Blank = ( (Water Blank x A) + (Acetone Blank x B) )/(A + B) = 0.000 7 mg/mL 

COMMENTS : 

FRONT-HALF RINSES: Run No. PH - 3 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Beaker No. 3022 Sample No. 3022 

Date Time 
Beaker + Sample + Rinses Wt. (9) 2601 L? Gross Wt. ( g )  / l U .  blY63 1 2 - U 3 - Y L I  O g f f U  

l7 quo 
, 2 Gross Wt. (9) l D 0 D  

I l O l 7  

Beaker Tare Wt. (9) Gross Wt. ( g )  1 / 1 9 )  (1961 
Sample + Rinses Wt. ( g )  /qC? 

water Wt. (A) from Recovery Data: ( g )  0. 0 Gross Wt. ( g )  I t 0  
Acetone Wt. (9) 1u9. 2 

Acetone Wt./0.79 = mLs Acetone (BJ: IB'K,A 
Beaker + Acetone Residue Gross Wt. used for data entry ( g )  /IC'. 6'962 

Beaker Tare Wt. from tare weight data ( g )  I j U -  53gg 
Combined Blank = ( (Water Blank x A) + (Acetone Blank x B) ) /(A + B) = fl.0~70 7 w/mL 

COMMENTS 

NOTE: Control beaker weight data and balance check data are on another form. 



r, -111 
BLANKS (FRONT-HALF PARTICULATE MATTER) ANALYSIS DATA 

MRI Project No. 4601.01.05.01 Client: EPA/Emission Measurement Branch 
Sampling Location: Kiln Facility: Belden Brick, Sugar Creek, OH 

AnalysC: Szvdlo 

Acetone and water samples evaporated at ambient temperature and pressure in an enclosure 
with filtered air; then, desiccated and weighed to a constant weight. Filters heated at 
105' C for 2-3 hours, desiccated, and weighed to a constant weight. 

ACETONE BLANK DETERMINATION: Run NO. (S) : p# - 1 
Acetone Volume Evaporated: 

Beaker No. /os/  Sample NO. Iuz 
Beaker + Evaporated Acetone Residue Weights: 

Date Time 
Beaker + Acetone Wt. ( g )  2 0 3  I 9 Gross Wt. (g) 8 9  . 0 1 V 6  / 2 - U 3 - Y "  

Beaker Tare Wt. (g) Gross Wt. (g) K 9  r U l Y 7  , I  

I 1  Acetone Wt. (g) I IY  Gross Wt. (g) 
Acetone Wt./0.79 = mLs Acetone (A) : / b / G , *  Gross Wt. (57) 

Beaker f Acetone Residue G r o s s  Wt. used for blank determination (g) 
Beaker Tare Wt. from tare weight data (9) 

Net Wt. (B) , Residue in Beaker (g) , U O O /  

Acetone Blank (B x 1000/A) : d a U O 0 7  
COMMENTS : 

mg/mL for data entry or for computing combined blank 

Beaker No. - Sample No. WATER BLANK DETERMINATION: Run NO. ( s )  : ---- 
Water Volume Evaporated: Beaker + Evaporated Water Residue Weights: 

Date Time 
Beaker + Water Wt. ( g )  -. Gross wt. (9) - 

Beaker Tare Wt. (g) 
Water Wt. (9) 

Gross wt. (g) 
Gross wt. (g) 

Water Wt. = mLs Water (A) : Gross wt. (g) 

Beaker + Water Residue Gross Wt. used for blank determination (g) 
Beaker Tare Wt. from tare weight data (9) 

Net Wt. (B) , Residue in Beaker (g) 

Water Blank (B x lOOO/A) : mg/mL for data entr r for computing combined blank 
COMMENTS: /J, 01- dd*/ 4 4 ,  d j . 1  /e/ p&&lJ*, /'-//A. 

FILTER BLANK: Run NO. (5)  : /HZ3 Filter No. /+-/Z Sample No. / V f Z  
Date Time 

Gross Wt. (g) 1, (I 7952 //- 2 I - Y? / z  / I  
Gross Wt. (g) / ,  0 7 8  6 / /  - 2 1  -91 I 8 8 Q  
Gross Wt. (g)/, 0 7L1 5 / / -zz - 9 3  dyuu 
Gross Wt. (g) I .  u 7 tl 5 / I - 2 2 - 9 ?  

Filter Gross Wt. (A) used for blank determination (9) / . d 7 6 f  
Filter Tare Wt. (B) from tare weight data (9) /. d 7tl3 

Net Filter Wt. (A-B) Difference (9) . 00' @ 2 

Filter Blank (+) : grams for data entry (retain minus sign if value is negative) 
COMMENTS : 

NOTE: Control filter and beaker weight data and balance check data are on another form. 



P.2  JAN 26 '94 16:31 GRLBRRITH LRBS 615-546-7209 

GALBRAITH LABORATORIES, INC. 
PHONE 61 Y546-1335 FAX 61 5J546-7209 

LABORATORY RBPOBT 

S. SZydlo 
Midwest Research Institute 
425 Volker Boulevard 
Kansas City, Missouri 64110 

sample Received: 12 /06/93 
Report Date: 12/15/93 . 

Sample ID Lab ID Analysis Sample Vol. ml Results 

102s E-3331 chloride 110 18.7 rgD1 
HCl/Sample 2117 fig 

2025 E-3333 chloride 112 21.3 figm 
HC1 f Sample 2449 Irg 

3025 E-3335 Chloride 114 
HCl/Sample 

Independent check Standard 98.4% Recovery 
Matrix Spike 97.0% Recovery 

1027 E-3332 Chloride 106 0.6 w / m l  
c12 128 Irg 

2027 E-3334 Chloride 110 1.0 P W Q l  
c12 216 fig 

3027 E-3336 Chloride 12 0 
c12 

Independent Check Standard 102.5% Recovery 
Matrix spike 94.1% Recovery 

Notes: 

CM: le 

The remainder of your results will follow. 

L ~ E R  *NO SHlPH6NTSBV US. MAIL-P.O. 80x51610, MDXVILLETN 379Sp1610.OTn6RW\RRIERS-2323SYCIMORE DR.. KNoXVlLLE.lN37~l-175d 

ESTIBLISHEO 1850 
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from . . . 
ROY NEULICHT 



FILTER PARTICULATE MATTER ANALYSIS DATA 

ElRI Project No. 4601.01.05.01 Client: EPA - Emission Inventory Branch (EIB) 

Sampling Location: Kiln Facility: Belden Brick Co., Sugar Creek, Ohio 

Analyst: Szydlo 

/. 
Filter samples ldeeE fvL - 3 hrxrrs , desiccated, and weighed to a constant'\-,. 
weight. cdc>l />afcd f e r  dYh,-, 

FILTER + SAMPLE: R U ~  NO. nn5nn-1 Filter NO. L F s  sample NO. 1 0 3 0  
Date Time 

Gross Wt. (g) 1 ,  ~ 9 3 9  - z / - y 3  /so# 
Gross wt. (g) /, U 9 Y 1  //-2/-99 / 2 D R  

Gross Wt. (9) 1, 0 9 3 9  , I  -2.2- y 3  utlau 
Gross wt. (g) /. 6 g 3 4  / / - Z Z - Y I  f 3 P O  

Filter + Sample Gross Wt. used for data entry (g) '. O 9 3 9  
Filter Tare Wt. from tare weight data (g) /.@830 

COMMENTS : 

FILTER + SAMPLE: Run No.HH5nff-5 Filter No. L F 6  Sample No. 3 0 3 0  
Date Time 

Gross Wt. (g) I *  I2 6'7 //-.2/-97 ' / Z u D  
Gross Wt. (g) 1 . 1 2  %+ / 1 - 2 f - 9 9  / H  d0 
Gross Wt. (g) 1. I 2  $3 3 I I - L Z - Y I  U X U d  
Gross Wt. (g) 1 . 1 2  KY f l - X Z - 9 >  1 3  O @  

Filter + Sample Gross Wt. used for data entry (g) I * 2 g5 
Filter Tare Wt. from tare weight data (g) /./dot 

COMMENTS : 

FILTER + SAMPLE: Run NO. W r r i n n - ~  Filter NO. LFY Sample NO. 2 0 3 0  
Date Time 

Gross wt. (9) 1 .  / Z l Z  //- I / - 9 3 I2 00  
Gross wt. (g) / . / 7 d <  / / - . z / - 9 7  i r p  0 0  
Gross Wt. (g) 1 .  1 I 94 11-22 -$?I (780'0 
Gross wt. (9) i .  I ?  0 ;  f f  -LZ - 7 3  1 3 8 0  

Filter + Sample Gross Wt. used for data entry (g) /./Z& 
Filter Tare Wt. from tare weight data (g) / . 1 / . 9 3  

COMMENTS : 

NOTE: Control filter weight data and balance check data are on another form. 



FRONT-HALF RINSES PARTICULATE MATTER ANALYSIS DATA 

MRI Project No.: 4601.01.05.01 
Sampling Location: Kiln 

Client : Emission Measurement Branch (EIB) 
Facility: Belden Brick Co., Sugar Creek, OH 

Analyst : Szvdlo 

Acetone and water samples evaporated at ambient temperature and pressure in an enclosure 
with filtered air; then, desiccated and weighed to a constant weight. 

FRONT-HALF RINSES: Run No. /yes  -1 Beaker No. 1 0 6 5  Sample No. 1064 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date Time 
Beaker + Sample + Rinses Wt. (g) 42. 6267 / 2 - 0 1 - 9 7  / 2  30 

Water Wt.(A) from Recovery Data:(g) 0.0 Gross Wt. (g) I y o u  

I, I 3 0 0  
sample + Rinses wt. (g) Gross Wt. (9) ~l 4 ,  1 3 3 0  

Beaker Tare Wt. (g) 

+%- 58 44 
Acetone Wt. (g) 

Acetone Wt./0.79 = mLs Acetone (E): 
Beaker + Acetone Residue Gross Wt. used for data entry (g) 

Beaker Tare Wt. from tare weight data (g) 
Combined Blank = ((Water Blank x A) + (Acetone Blank x B))/(A + B) = $ 6 0 0 3 7  mg/mL 

COMMENTS : 

FRONT-HALF RINSES: Run No. /q#5-.-? Beaker No. 2066 Sample No. 2 0 6 5  
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

”2te Ti-: 
J L - g Z - Y 3  /2, 3 5  

I, 309 

I Y d 5  
‘ 1  

Beaker + Sample + Rinses Wt. (g) Gross Wt. (g) /03, ‘7065 
Gross Wt. (g) / O ? ,  7 U 6 j  %%$ Gross Wt. (9) / D  3 .  706y 

Beaker Tare Wt . (g) 
Sample + Rinses Wt. (9) 

2gb.Z  

w 
Water Wt. (A) from Recovery Data: (9) 0 , O  Gross Wt. (g) / U  3. 7 366 

Acetbne Wt. (g) I42e-5 
Acetone Wt./0.79 = mLs Acetone (E) : 2,Lf3,7 

Combined Blank = ((Water Blank x A) + (Acetone Blank x B))/(A + B) = ~7,0037 mg/mL 

Beaker + Acetone Residue Gross Wt. used for data entry (g) /03.7065 
Beaker Tare Wt. from tare weight data (g) 1 ~ 7 3  , 6 7 3 5  

COMMENTS : 

FRONT-HALF RINSES: Run NO.P/Y-;-? Beaker No. 3U6 6 Sample NO. 3065 
Sample Volume + Acetone Rinses of Bottle: Beaker + Sample Residue Weights: 

Date 
Beaker + Sample + Rinses Wt. (g) 226d4 Gross Wt. (g) 49. 3347 / I - U Z - 9 3  

Beaker Tare Wt. (g) 4 Y, ? Gross Wt. (g) q 4 .  3 3 9 ;  I ,  

‘ I  

17 , 0 Water Wt. (A) from Recovery Data: (g) Gross Wt. (g) 4 4 .  7746 ( I  
Sample + Rinses Wt. (g) /.?, 7 , b Gross Wt. (g) q q ,  7348 

Acetone Wt. (g) /2 7 , b  
Acetone Wt./0.79 = mLs Acetone (E): 

Beaker + Acetone Residue G%f;%t. used for data entry (9) gy. 3?4L 
Combined Blank = ( (Water Blank x A) + (Acetone Blank x B) ) /(A + B) = 0.00 37 I 

Beaker Tare Wt. from tare weight data (9) 94.274 3 

COMMENTS 

NOTE: Control beaker weight data and balance check data are on another form. 



BLANKS (FRONT-HALF PARTICULATE MATTER) ANALYSIS DATA 
MRI Project No. 4601.01.05.01 Client: EPAjEmission Measurement Branch 
Sampling Location: Kiln Facility: Belden Brick, Sugar Creek, OH 

Analyst: Szvdlo 

Acetone and water samples evaporated at ambient temperature and pressure in an enclosure 
with filtered air; then, desiccated and weighed to a constant weight. Filters heated at 
105' C for 2 - 3  hours, desiccated, and weighed to a constant weight. 

ACETONE BLANK DETERMINATION: Run No. ( s )  : /?t4- /  Beaker No. M I Y - l J d  Sample No. 1~765 
Acetone Volume Evaporated: 

n.F t.F. Time 
Beaker + Evaporated Acetone Residue Weights: 

~~ ~ _ _ _ _  
Beaker + Acetone Wt. (g) 266. Gross Wt. (g) //6 .3952 12-02-97 IYOJ 

Acetone wt. (g) /48, S Gross Wt. (g) / I C .  3 9 4 6  1 ; f f g  
Acetone Wt./0.79 = mLs Acetone (A) : / X 8  # 35 Gross Wt. (g) 116 .  1944 )<I/ 

Beaker Tare Wt. (g) /16,4f#!!Gross Wt. (g) !IC. 3 q q d  h i Y J 0  

Beaker + Acetone Residue Gross Wt. used for blank determination (g) 116, 3.34'6 
Beaker Tare Wt. from tare weight data (9) 

Net Wt. (B) , Residue in Beaker (g) 

Acetone Blank (B x lOOO/A): 0.0037 mg/mL for data entry or for computing combined blank 
COMMENTS : 

~~~ ~~ ~~ 

WATER BLANK DETERMINATION: Run N0.b): - Beaker No. &Sample NO. - / 4 t t  
Water Volume Evaporated: Beaker + Evaporated Water Residue Weights: 

Date Time 
Beaker + Water Wt. (g) Gross Wt. (g) 

Beaker Tare Wt. (gJ Gross Wt. (g) 
Water Wt. (9) Gross Wt. (g) 

Water Wt. = mLs Water (A) : Gross Wt. (9) 

Beaker + Water Residue Gross Wt. used for blank determination (g) 
Beaker Tare Wt. from tare weight data (g) 

Net Wt. (B) , Residue in Beaker (g) 

Water Blank (B x 1000/A) : mg/mL for data entry or for computing combined blank 
COMMENTS : 

FILTER BLANK: Run No. ( S )  : I Filter No. Lp/? Sample No. 
Date Time 

Gross Wt. (g) I .  1/29 1 2  -02-97 ISl7U 
Gross Wt. (g) 1 .  I /.Zq I, 

Gross wt. (9) I .  I /  I 8 ( f  

Gross Wt. (g) I ,  / I  14 d l  IC vu? -t- 
Filter Gross Wt. (A) used for blank determination (g) 1. I'l 2 4 

Filter Tare Wt. (B) from tare weight data (g) / , / / d g  
Net Filter Wt. (A-B) Difference (g) ( 1 . c r g U  

Filter Blank (+) : grams for data entry (retain minus sign if value is negative) 
COMMENTS : 

NOTE: Control filter and beaker weight data and balance check data are on another form. 



Interoffice Communication 

MIDWEST RESEARCH INSTITUTE 

March 14, 1994 

To: R. Morenshaw 

From: A. M a i n + k S Z i  

cc. R. Neulicht 
A. Carender 

Re: Metals analysis Summary for the EIB Emissions Test at Plant 6 Belden 
Brick Company in Sugarcreek, Ohio (Project No. 4601-01-05-04) 

INTRODUCTION 

The Emissions Inventory Branch (EIB) emissions test for the Belden Brick kiln required metals 

methods as specified in the Draft Test Plan, dated October 22, 1993. 

A total of eleven metals are reported as analyzed in the stack gas samples received from the 
emissions test (Reference Tables 1 and 2). All data were obtained using CVAA (for Hg) and 
ICP-AES for all other analytes. 

-~ ~ ..?lysis nf !he kiln S k C k  g2ses. ???ese s2mp!es were digeskd .sing Methnd 25, .nd sw-n46 

SAMPLE PREPARATION WTHODS 

The stack gas samples and blank reagents from the emissions test at the Belden brick kiln were 
digested using Draft Method 29 as indicated in the Draft Test Plan. Boric acid addition was not 
utilized as specified in the Test Plan, since the ICP was fitted with a Hydrofluoric acid (HF) 
resistant inlet system prior to analysis. The boric addition was previously used to allow ICP 
analysis without risk of damaging (HF etching) the torch. 

In addition, the front-half filter, probe rinse and back-half impinger samples were digested and 
analyzed separately as requested by the program manager. The flow chart presented in the test 
plan (page 5-15) designates that these FH and BH samples are proportionally combined and then 

~ 

analyzed. 

Further digestion was performed for mercury (Hg) in the stackgas samples using SW-846 
Method 7470. This method was slightly modified in order to allow sufficient digest volume for 
multimetals analysis by ICP. , 



. 
STACK GAS ANALYSIS 

Multiple metals analysis was performed on a Thermo-Jmell Ash Model 61E ICP-AES and Hg 
was analyzed using a PSA Merlin Plus Mercury Analyzer. Analysis methods utilized for 
multiple metals and mercury are SW-846 Methods 6010A and 7470, respectively. Each 
instrument was calibrated and verified using a calibration check standard (from an alternate 
supplier), prior to analysis of stackgas samples. In addition, method continuing calibration 
standards and blanks were routinely analyzed to verify calibration of the instrument. 

An HF resistant inlet system to the ICP was utilized for the analysis of front-half digests 
containing HF, in order to prevent damage to the standard inlet system of the ICP. 

Quarterly instrumental detection limits (IDL's) for each analytical system were utilized during 
these analyses. The quarterly IDLs are determined from seven analyses of a low standard on 
three non-consecutive days. 

METALS ANALYTICAL RESULTS 

Tables 1 and 2 present metals analysis results for the Belden Brick emissinns test. There W ~ F  

a discrepancy between the traceability records and the identifier on the samples. Results are 
reported using the identifier on the actual samples. 

The method blanks are used for monitoring potential laboratory contribution during processing 
and analysis. Levels of analytes in the method blank were beneath the detection limit for most 
analytes. The few analytes detected were close to the detection limit (Le. less than 
approximately 2 times the MDL). 

Reagent blanks were also analyzed to monitor potential for contribution from reagent supplies 
and equipment used in sample collection. All backhalf and Hg impinger reagents were detected 
near or less than the instrumental DL. Results for the filter and acetone rinse reagent blanks 
were detected near concentrations found in the train samples. These levels, as reported in Table 
1 (1056/MMBI R. Blanks) were not expected. Available historical data for the front-half reagent 
blank results were faxed to you on March 10, 1994 to provide background information. 

INSTRUMENTAL QUALITY CONTROL 

Instrument calibration was verified using multielement standards obtained from an alternate 
supplier than those used for calibration. In addition, all correlation coefficient requirements were 
met per the analytical method. Instrumental drift was monitored throughout each analysis at less 
than 7% for all analytes (method criteria is *lo% from target). All initial calibration 
verification analyses met SW-846 Method 6010A and Method 7470 criteria and were within 5% 
from the target concentration (method criteria is +lo% from target). 



In addition, the interference check standard results (ICP only) were within the limits set by 
Method 6010A (method criteria is &20% from target). Serial dilution tests were not required 
per Method 6010A, due to the low levels in the resulting digest by ICP. 

METHOD QUALITY CONTROL 

Method quality control results are reported in Table 3 (for ICP analytes) and Table 5 (for Hg). 
Accuracy was monitored using spiked laboratory reagents (LCS), recoveries ranged 93% to 
111 % (criteria is 70 - 130%). Further accuracy was monitored using a front-half representative 
NIST filter containing certified levels of Cd, Mn and Pb. The-resulting front-half recoveries 
ranged 70% to 1 lo%, with the exception of Pb, which was at a target level below ICP detection 
capability. 

Precision, based on duplicate samples were not a requirement for this work, based on QA/QC 
objectives in the Draft test plan. However, precision was monitored for Hg analysis, results for 
duplicate analysis were less than 5% relative percent difference. 

Metals analyses were performed for all samples from the Belden Brick kiln stack gases for the 
Emissions Inventory Branch. These results as reported in appended Tables, met all QA/QC 
objectives in the test plan. One difficulty is noted; results for the filtedacetone reagent blank 
had higher levels than expected, for most analytes. These levels are near those reported for the 
stackgas samples. 
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ROY NEULlCHl 
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INTEROFFICE COMMUNICATION 

MIDWEST RESEARCH INSTITUTE 

~ * - -  

January 5, 1994 

TO: R. Marinshaw 

FROM: M. Whitacre 

SUBJECT: Results of Semivolatile Analysis, EIB, Belden Brick 
Emission Test, MRI Project No. 4601-01. 

This memo describes the analysis for semivolatile organic analytes 
in samples collected from the Belden Brick Kiln. Supporting 
information is attached to this memo in tabular format. 

SAMPLE RECEIPT 

Samples were received on November 15, 1993. the samples were J 
stored at 4 ‘C Drier to extraction. Reaqent blanks were received 

I . I1 - 
with the MM5 samples. 

SAMPLE PREPARATION 

Tnese bianks were archived in L’ne coici 

The MM5 samples were extracted accordins to EPA SW-846 Method 
The extractions were started on November 16, 1993 and GC/MS 
analysis completed on December 1, 1993. All holding times were met 
for extraction and analysis. 

For the MM5 samples, the fortified with 
the 8270 Base/Neutral and and Soxhlet- 
extracted with methylene back half 

extracted with methylene The two extracts were combined 
and concentrated using and nigrogen evaporation to 

rinse, and condensate were combined in a separatory funnel and 

a volume of 10 mL. The 5 mL for archive and 5 
mL were further concentratgd to 1 mL 

3J6) 
Three additional samples labeled filter support rinse+ wer 
collected in the field. These‘rinses were spiked with th 
surrogate spiking mixes and concentrated by Kuderna-Danish and 
nitrogen evaporation to 10 mL. The samples were split, 5 mL for 
archive and 5 mL were further concentrated to 1 mL. 

The samples were analyzed by quadrupole gas chromatography/mass 
spectormetry (GC/MS), on the TRIO-1A using a DB-5 60-m column 
according to SW-846 Method 8270. Two of the MM5 sample trains, were 
diluted. & 1 ,A,oc”~ &&J &w‘ & 
RESULTS 

d+&& ->C?&L&. 

The results of the semivolatile analysis and the surrogate 



recoveries of the MM5 and support rinse samples are 
presented in Tables 1 and 2. recoveries meet the 
Qualiiy Assurance Project Plan (QAPjP) objective of 50%-150% for 
the- + During the analysis of the filter support rinses, the 
internal standard areas decreased by a factor of three. This 
is attributed to sample matrix effects since the extracts were a 
black color with visible particles suspen.ded in the solvent. 
Akd . . o L a h d  d h d %  ?>+, &A& 

QUALITY CONTROL -?"ti i d & d  oh&M'. 
During the extraction of the XAD/filter samples, a XAD method 
blank, 28425, and one XAD QA spike, 00482, were also extracted. 
water QA spike, 00483, was extracted with the condensate samples. 
The method blank contained 5 compounds. A Performance Audit Sample 

,awe, 

(PAS), 00481, provided by D. Hooton was by GC/MS. The 
results and surrogate recoveries of the QA samples are 
given in Table53A. Both the PAS and the objective of 

d 3  50% to 150%. 

For the initial calibration curve analyzed on 10/25/93, all CCC's 
and SPCC's passed Method criteria. Two analytes were greater than 
30% RRF (Benzidine @ 42% and 3,3'-Dichlorobenziaine @ 30.1%) ', 

All CCC's and SPCC's for the CCAL (continuing calibration check) 
analyzed on 11/30/93 passed Method criteria. Four analytes were 
greater than 30% difference from the initial calibration curve 
(Benzoic acid @ 47% , 2,4-Dinitrophenol . @ 30.3% ',, 
3,3'Dichlorobenzidine @ 30.1% , and Benzidine @ 86%). 

\ 



m o l  
iiline 
;(2-chloroethyl) ether 
Zhlorophenol 
3-Dichlorobenzene 
$-Dichlorobenzene 
nzyl alcohol 
!-Dichlorobenzene 
Methylphenol 
2'-oxybis( 1-Chloropropane 
Methylphenol 
Nitrosodipropylamine 
?xachoroethane 
trobenzene 

Nitrophenol 
Q-Dimethylphenol 
?nzoic acid 

iphorone si.. 

2,CTrichlorobenzene 
3phthalene 

exachlorocyclopentadiene 
4,6-Trichlorophenol 
4,5-Trichlorophenol 
Chloronaphthalene 
Nitroaniline 
methylphthalate 
maphthylene 
5-Dinitrotoluene 
3 . r , ~ - r ( k ~ d c l w ~ a =  





Benzidine 
Pyrene 
Butylbenzyl phthalate 



I - 
I 

- 

i '  
I I I  

. -  



Table 2 

surrogate Recopers @) 

sample m 
Analste Run1 Run1 RI Run2 Run3 103BA 203BA 303BA 

M-1,2-Dichlombe1~!1~ 57 57 72 67 31% 29“ 32- 
DG-Nitrobamm 63 61 73 67 64 49- 56 
2 - Fluombiphenyl 76 76 83 82 128 340” 495” 
D14-4-Terphenpl 94 91 91 102 280”- 423” 485” 
2-Fluomphenol 62 62 75 68 3ge 42” 42” 

M-2-chlOrophl 60 61 71 67 6.4” 4 P  48” 
DG-Phenol 60 61 75 68 1 3” 1 3” 10” 

2.4,6-Trib10mphl 106 115 111 118 220” 850 * :xck &k 
Q )  ’bu -4 -4.~~4 ob@ $ -/roo%. - +Tc 

, c*(ar  ;bA.w--4 W r d  ‘es40wJ4 ks 

fqp ; r -d  . &-@c,,i$fi - &E -1- 0 - ’  L A. S 6 - d .  &. \4. 



Ill 
' i  

Bis(2-chloroethyl) e t t b  
2-ChlorophGl- -- 
I ,9Dichlorobenzene , . 
1 ,4-Diqhlorobenzene 

Isophorone-- ~ . - - ~- 

Benzoic acid 

4:Ch orp2;methylphenoI- 
'-Jyd*,')ra~~e~yPnaphthalene 

-HexachloroCyclopntadiene- 
2,4,6~TrichlorophenoI 
2;4;5TfiEFmhenol 
2-Chloronaphthalene 
$Nitmil ine 
Dimethylphthalate 
Acenaptiffijdene 
2,6-Dinitrotoluene 

&3,f (# - ~ k C L c L I d - , o ~ p ~ f l R c ~  





/ I /  -1 

~ 4-Nitrophenol 
Di benzof u ran 

' I  2,4-Dinitrotoluene 
! Diethyl phthalate 

- 
- 1  

- 

i l :  
I '  

Di-n-octyl phthalate 
Benzo[b]fluoranthene 

~ I Benzo[qfluoranthene 
Benzo[a]pyrene 

' Indeno[l,2,3-cd]pyrene 
Dibenz[a,h]anthraCene 
Benzo[g,h,r]pevlene 



I 
I . 



1 

J I  ’ 4 

Table 4 

QA Surrogate Recopers @) 

sample ID 

analste Method Blank 00482 

DQ-l.2-Dichloroben~ene 51 56 
E-Nitrobenzene 
2-Fluorobiphenyl 
D14-4-Terphyl 
2 -F lmrophl  
DG-Phenol 
M-2 -chlorophenol 
2 ,4 ,6 -Ribrom0phl  

a) Bo -4 -4 

55 62 
60 73 

100 93 
4 P  4 9- 
51 54 
50 52 
B7 98 

n u b d  o b j t c k d ’  p6 50 - /<-00/u 

00483 

45” 
67 
66 
87 
4 lm 
27m 
60 
92 



i 



101107 lcill Wallick #4 CLAY 11i14/%1 1 18 -- 
PIT 7 

10il(lE lilll WALLICk #4 CLAY 05/3liSS 1 5 '  - 11/02/85 1 5.C." 
f?rB 04/114/7i? #1 4 '6"  

l l i14/90 1 5 
05/28/91 Y 5'6" 
05/28/71 E 13'5 
111/22/5'1 1 20' 
05/27/72 1 0-25 
10/20/92 1 24' 

4.31 69.20 23.91 2.36 0.01 0.11 11.23 0.17 201350 R E M  b HAhGEFi 

i .10 bi.64 2 5 . 2  ;.17 0.04 1.14 c1.10 0.b5 I ~ E I ~  KEAM HRAGER 
b . 3  54.40 27.71 1.47 11.01' I).!? 0.20 0.tB i 3 7 M  HEAtl & HAAGER 
7.10 S2.64 28.(13 1.W (1.02 0.2 ii.2 !1.10 1972bb REAk & HAAGEH 
i.30 b8.50 23.85 6.3s 1d.01 0.22 0 . 0  0.i1l :i:i131? REAM h HAAGER 
7.53 72.70 14.75 0.57 0 . 0 2  C1.02 0.05 (l.U 205728 REAM k HARGEH 
6.44 70.01 23.41 0.37 l0.01 0.03 10.05 ~:!.i:ll 2i15iZY REA14 R. HRAGEK 
7.33 65.00 34.37 0.39 0.01 0.10 0.01 b.61 '20827'7 RE&M k HAHGER 

7.52 71.10 20.50 0.79 0.01 !L14 0.M 0.01 217084 REAM I. HAAGEF: 
5.35 71.10 2 0 . Z  0.33 0.111 0.12 0.33 0.11 ziZao5 REAM i HAAGER 

1 i~ l l lO  1011 WALLICI; U4 CLAY 01/27/89 1 8 8" b.6Y 64.84 28.71) I j34 0.01 it,]: 0.17 0.12 13W2 REA11 .$. HAAGER 
1l/[l?/89 1 8'7" 6.30 66.28 25.58 1.60 (1.02 0.19 0.bi  6.02 19h78  KERN h HAAGEk ADZz -' 



101134 1011 M s w  

f i r -  9 

101135 In11 nOanAW - 
475 

101143 lull MEN 
A7 3 



. 

101143 1011 5ELOEM #4 SHGiE - -  

101151 1011 S H D L  #4 CLA'i - 
A72 

lGll51 1011 SHANVILL 114 SHALE 

4rz- - 

(1-5 
5-10 
1015 
1:10 
22 
17 2 
15'1 
1: 
14' 
17' 
13' 
0-19 
15' 

8.19 52.88 77.46 5.X LCI? i!.iil 1.66 1.37 i ; o m  REAII i, HAR~EF; 

7.36 58.40 32.15 5.75 0.07 0.01 0.81 0.55 176611 fiEAll i. HhAGEH 
a.46 58.74 27.81' 5.95 10.10 0.~11 1.24 o.t;b lib6.i: REAri ij HAAGER 
7.12 57.60 2b.lb 5.28 Q.OB ir.10 1.05 0 . 6 2  167777 REM k HAWER 
7.13 61.44 23.45 7.45 G.dS 0.02 0.33 0.19 153715 LEAN h HAAGER 
1.X 55.56 20.44 S.64 6.06 0.07 0.97 0.71 153716 REAM t HHACiER 
7.04 56.60 28.45 7.37 ~:1.109 0.01 0 .27  0.07 l i i274 REAP1 8. HRAGEF: 

5.14 63.41) 29.66 j.92 0.03 iJ.02 0.04 0.02 176640 KEAil h HAAGE8 

8.22  61.24 22.51 5.56 0.05 b.16 1.62 G.8i:l 197271 REAM k HliAFEFi 
9.57 60.60 25.d: 2.08 11.05 3.!7 1.60 1.21 201341 REAP1 k HAAGEh 
6.20 60.10 27.37 2.10 (1.1:14 0.10 1.30 0.57 205734 K'ERtl L HUAGER 
7.27 61.8il 28.50 1.67 10.03 (1.01 I).# 0.17 212714 REAM k HAAGES 
7.82 b5.60 2 0 3  4.42 0.M 0 . l i  1.19 0.61 217075 REiril t HAAGER 

0-5 
5-10 
1015 
1520 
22 
22 ' 
22 
21 ' 
14'9 
21 ' 
16' 
15' 
15 

7.42 52.60 24.00 5.28 0.05 *).01 0.41 6.09 176643 6,EAM k HAAljER 
6.61 64.36 23.85 4.55 0.04 (1.01 0.10 i!.05 176644 HEMI h HkkrjEF: 
5.94 63.00 26.14 4.30 c8.03 d.1!1 U.2: rj.u5 lie645 KEA11 A HAAl3ER 
b.95 64.24 23.b8 5.10 (0.i16 0.04 0.5(1 !1.34 176046 REAM 1. HAAGER 

6.38 b2. Xi 24.12 5.48 (8.08 0.04 0.53 0.48 iEi7882. REAil i. HAAGER 
6.35 57.04 30.33 5.i9 0.05 0.d6 1031 13.71 187254 KEA11 & HAAGER 
5.41 64.64 25.35 5.10 0.04 0.01 O.08 0.(14 I W W  RE# HRAGER 
7.27 62.Y: 23.41) 6.41 10.08 Il.iil 0.27 i1.10 195711 HEhM I- HAAGE3 
5.50 67.36 21.08 4.88 0.01 (1.E 0.20 0.09 197276 R E M  i! HkAGER 

6.99 b2.00 %.7$ 2.03 $.06 0.03 (1.21 C.14 205722 REM h HARGER 
b.85 b6.X 21.16 2.1:. Ci.05 CIA?. 10.49 u.16 !ii62s1 hEAN ;. HAAGER 

5 . 5 2  bi.t.2 26.15 5.52 0.09 0.C2 0,ao 0.14 IEi662 REAM ?,: HAHGER 

7.75 65.M 24.!5 1.83 0.03 0.01 0.13 0.04 201356 EAII !,, HAAGES 





from . . . 
ROY NEULICHT 



MIDWEST RESEARCH INSTITUTE 

Tare Weisht Final Weight 
Screen 4 Screen ) (Screen + Sample ) 

3/8 i n .  

Silt and Moisture Analysis' 

L Run No. f 
MRI Project NO.*/ Recorded by 

Net  Weight (Sample) 1 96 1 

Muterial: fiic e/% 
Total Sample Weight: f?.fi.L 

9 (Excl. Container} 
Number of Splits: 

Date In /Z-&-fi Date Out (2-7-@ 
Time In 1376 Time Out- 
Drying Time a h ?  9 6  
Split Sample Balance : 

Oven Temperature kG.2  

Make +A V A - i  t+ 
Capacity Y/@4 
Smallest Division "0. / 4 .  

MOISTURE CONTENT: 
( A )  Wet Sample Wt. 
(8) Dry Sample Wt .  
( C )  Difference Wt. 2( e 6  

4a*5 
,&,? 

Sample NO:B 114 -93 Q 
(404  

Split Sample Weight (before drying) 
Pan +Sample: fH% 7 
Pan: /d5f 
Wet Sample: fcF6.9 

Material Weight (after drying ) 
Pan + Material: 42@* ' 
Pan: , 
Dry Sample: q64 :? 

Siev inq 

Time: Start: 1 Weighr (Pan O n l y )  I 
I In i t ia l  (Tcre): ! 422-7 I 

! 
! 
i 

30 min: 

40 min: I 

Net  Weight <20 mesh: 
Net  Weight <ZOO mesh: 

x l o o = & %  N e t  Weight (200 Mesh 

Total N e t  Weight 
% Silt:= x 100- 

'Indicate Units with a l l  Weights 

/78 

.. 



~ . 
MIDWEST RESEARCH INSTITUTE 

,-- 
Run No .  f 
MRI Praiect NO.- 

Silt and Mckture  Analysis' 

Recorded by L 

Tare We is h t  

3 /a  i n .  

Material: fire Ciw 
r 

Total Sample Weight: V 5 i z ~ ~ 4 ~  
(Excl. Container) 
Number of Splits: 

Date I n  Iz-b-@ Date Out kt-'-79 
Time In Time O u t  /&@ 

Split Sample Balance : 

3 
Oven Temperature B5 2 

Drying Time Whd i+-n.- 

Make &?&,LA 
Capacity qm4 
Smal I es t Division o - l a .  

-I 

J 

Fi nal Weight 

I ! I  

h IISTURE CONTENT: 
A )  Wet Sample 'Nt. 57?,& 
8) Dry Sample Wt. 5-933 
C )  Difference Wt. 25'2 

= %% ?6 Moisture 
c x 100 

A '  

Sample NO: (1-4-93 :/OS? 
(PI9 

Split Sample Weight (before drying) 

Pan: /&2.7 
Pan f Sample: 74)- "I 

Wet Sample: 5 7 9 N  

Material Weight (after d 
Pan + Matericl: 
Pan: /Iz..;r 
Dry Sample: s& ,8 

Sieving 

Time: Start: 1 Lveighr (Pan  O n l y )  I 

I 7Z7?@ _. 

In i t ia l  (Tcre): ~ .gzcr I 

40 min: i +@q I 

I ,,-,/ I ! 
I 

20 min: 

30 min: f@f E 

Net Weight <ZOO mesh: 

x 100 = &y- % 
N e t  Weight <ZOO Mesh 

Total N e t  Weight 
,oo = % Silt:= 



MIDWEST RESEARCH INSTITUTE 

Si l t  and Moisture Analysis' 

L Run N o .  i 
.~ 

Material: gw. c1, 
Total Sample Weight: 
(Excl, Container) 
Number of Splits: 

Oven Temperature @: c 
Date In 12-64? Date Out (z-?-4? Material Weight (after d 
Time In -a Time Out /@o Pan + Material : 

W%, ? a. 
3 

Q Wet Sample: 

Drying Time mnh Pan: &Lo 
Split Sample Balan e .  Dry Sample: % y, 5- 

Make 5kJLJTJk 
y/po rj CaFacity 

Smallest Division &.la 

IISTURE CONTENT: qzzd In i t ia l  (Tcre): 
A )  Wet Sample Wt. 

C )  Difference Wt. 
I -. 

. , . .. ./ 
L" rnlll: 8) Dry  Sample Wt. 4677,7 

/ 7 c Y  ; ! 
30 min: I 527-f 

Tare Weight 

h 

Final Weight 

= '$24 96 Moisture 
c x 100 

A '  

3 / 8  in.  

I 40 min: I e?& I 

I I 1 

I i I 

Ne t  Weight <20 mesh: 
Ne t  Weight <200 mesh: 

x 100 =.&% 
Net  Weight <200 Mein 

Total N e t  Weight 
,oo = % Silt:= 

'Indicate Units with a l l  Weights 

/7a 



. 
MIDWEST RESEARCH INSTITUTE 

S i l t  and Moisture Analysis’ z 
Recorded by 

Run No.  

- 
Tare We ish t 

Total Sample Weight: L/@?l4. 

Oven Temperature 2 

J 

3 
( E d .  Container) 
Number of Splits: 

Date In /Z-b-9* Date O u t  f.L-7-91 
Time In &‘/S Time O u t  /m 

Split Sample Balance. 

Drying Time /4h I- 

Make .5-&/h 
Capacity q/m* 
Smallest Division 0.6 

MOISTURE CONTENT: 

(8) Dry Sample Wt. 

si?%? ( A )  Wet Sample Wt. _ _  
( C )  Difference Wt. U P 2  

G&& ‘I 

Final Weight 

3.59 76 Mcisture 
c x 100 - - 

A *  

3 / 8  in. 

\. 
Split Sample Weight (before dving) 
Pan +Sample: 752. c/ 
Pan: I@- 4 
Wet Sample: ray .9 
Material Weight (after drying) 
Pcn +Mate r id :  7 . . 9 a Z  
Pan: &e5 
Dry Sample: 548 .? 

ni t ia l  (Tcre ): 

30 min: 

40 min: 

I I 

IO mesh 

20 mesh 

40 mesh 

100 mesh 

140 mesh 

200 mesh 

Pan 

x 100 =&% 
N e t  Weight <ZOO Mesh = 96 Silt:= 

Total Ne t  Weight 

I q&ZY 2. c/ lo- %I 
~ 5 ~ 8  I 1773 I?/-6 

49-50 /&P r G  ($3 
3p/,q 4/ suo,  

Y@3 
3 U W  lt871Z- /u%7 fl.Y I 

&52 
4%. cJ 
q00.0 fD* 5 /w- r’ 
74w 
5 $E 979 7 22.9 

*Indicate Units with a l l  Weights 

4/78 



n I' 
MIDWEST RESEARCH INSTITUTE 

Tare Weisht i i  nal Weight 
Screen (Screen ) (Screen + Sample ) 

3/8 in. 

Silt and Moisture Analysis' 

L Run N o .  G?- 
P MRI Project Na.-c% Recorded by 

Net  Weisht (Sample) 1 95 1 
I /  
I 

.C 

Material: ffi C/& 
I 

Total Sample Weight: qc3r: 7 
( EX~I .  Cdntainer j 
Number of Splits: 

Date In  1 ~ - b - q 3  Date O u t , A - y 4  
Time In Pf@ Time Out- 

Split Sample Balance : 

Oven Temperature /u5 2 

Drying Time / ' 4 k  d L 7 M l L  

Make &h,b 
Capacity L/@ 
Smallest Division a*/,. 

MOISTURE CONTENT: 
( A )  Wet Sample '"4. 
( 0  ) Dry Sample Wt. 

1/z9 

151 - -8 

. .-a 
( C  ) Difference Wt . 

q,# ?& Moisture 
c x 100 - - 

A *  

\ -  I 
Split Sample Weight ( eiore drying) 
Pan +Sample: 2 f 3 J  
Pan: /dG 
Wet Sample: 5( 7 *9 

Material Weisnr (after d 
Pan + Matericl: 
Pan: /6% L 
Dry Sample: ' f 3 9 . 9  

Sieving 

I Time: Start: I Weighr (Pan On ly )  1 
Ini t ial  (Tcre): I 4bOJ I 

30 min: 

40 min: 

Net  Weight <20 mesh: 
Net  Weisht <ZOO mesh: 

*Indicate Units with a l l  Weights 

4/78 

~~ 



. 7 
\ 

MIDWEST RESEARCH INSTITUTE 

S i l t  and Moisture Analysis’ 2- 
Recorded by as Run No. 

MRI Project NO.._-/( 

Material: fik e/& 
Total Sample Weight: L/d%z. 4 

3 (Excl . Container) 
Number of Splits: 

Oven Temperature 
Date In &ddL Date Out 
Time In l‘h% Time Out 
Drying Time W-L- 

1&7J?3 

Make 

Smallest Divisron O.ia  
J 

MOISTURE CONTENT: +Lb,@ 
a ( A )  Wet Sample ‘“f. .l,l 

( 8 )  Dry Sample Wt.  7 7 f P f  4 

( C )  Difference Wt. / G  r 2  4 

= 34f3 o/o Mcisture 
c x 100 

A ’  

Split Sample 

Pan: /&2- 
Wet Sample: t h d . 0  a 

Pan +Sample: 

J 

Material Weignt (after 
Pan f Matericl: 
Pan: 
Dry Scmple: qLI9.g 4 

W e i g h  (Pan O n l y )  

I n i t ic l  (Tcre ): 

SIZE DISTRIBUTION 

Net  Weight <200 mesh: 

x 100 =&I% Net  Weight <ZOO Mesh ,oo = % Silt:= 
Total N e t  Weight 

*lndiccte Units with all Weights 

4/78 







f l l W  W-Tpr 
Fi l ter  Equilibration D a t a  

Comments: 



4hfw-6-4 
Balance Check Data 

Calibration Data 

Balance Data Class s I Balance I I 
Balance 

Date Time Type 

ltz?3aLLNykttk?- 

MRI Weight Reading Difference Meets 

1.D. No. (mg) (mg) (ms) Q.A.  7 BY 

I-1-1 
I I I 

I-1-1 
I I I I 

i i i i i i 

Comments: 





- 

I 

DRY IGAS HETER SARPLE CALIBRATION DATA 

DATE: 

CALIBRATED BY: 

M E R  BOY NWBER: 

BAROnETER PRESSURE: 

UET TEST HETER NUMBER: 

WET TEST M E R  PRESSURE DROP: 

ROTANETER S E T i l N 6 :  

WE? TEST NEiER GAS 'IOLUliE: 

WET E S T  W E R  I U S  TEMP: 

RUN1 
W N 2  
RUN3 

1-2538 

RUNl 
RUN2 
RUN3 

RUNl 
RUN2 
RUN3 

RUN1 
RUN2 
RUN3 

RUN1 
INITIAL: 
F IHRL: 
VOLUilE= 

RUN2 
INITIAL: 
f INAL: 
votunE= 

RUN3 
INITIAL: 
FINRL: 
VOLUHE= 

RUN I 
RUN? 
RUN3 

1 1  / 17/93 

HARilON 

VOST-1 

3 . 4 7  
29.47 
19.47 

1.8 
1.8 
!.8 

75 
75 
7: 

15 
I: 
15 

0 
15.01 
15.61 

15.01 
'..,I 
14.96 

.,.a ,> 

29.97 
4 5 . 1 1  
15. I 4  

76 
76 
75 

RUN1 102.7 LITERS PER NINUTE= 
RUN2 '314.5 
RUN3 'j!!.j 

NfJl 1.0655U 
RUN? 1.00562 
RUN3 .3'38116 

RUNl ,9975736 
#Uti? ,98152 
RUN3 .996544 

i= I .  064681 



l?un 2 



I I n i t i a l  D G m  Voiiime 
IFinaI IlGM Volume 

c 
J .  56%! Net I l G i l  Volume !:Om! 

:5.41? I 

I. 004 
1.724 

5.395 ! 

! 



!?IEi"OD 5 COI4SCIL.E: C A L I H R A T I O N  WITH C R I T I C A L  O R I F I C E  

i: V in 

5.400 
5. 406 
. '$3'3 

1.027 



11 E Ti4 O 11 5 I: 0 N $0 1. E C A L I H R A T i 0 I4 W I T H C f? I T 'I C: A 1.. i) f ?  J: F' :[ C E: 

I 
8i!). 100 
916.263 

L. 108 

$2 
9 3 
73 

:A<!. 9 
i; 0 3 

i . :1 0 0 
27.41  

70 
7 0 

.70.0 
13 

7 l:< 
I .  

$2 
d .., 
73 
80 

6 0 0 
1. L'O!! 
2 2 .  4 .l 

,. h 

I., J. I. ?I 

'7 
71 

70.5  
1 '3 

! 5 .  ,363 
5. $f,b> 

.l . !) i i: 
I.. 333 

1.612 
1.. 334 

I ? .  '36 t 
J. d 9;  
1.012 
1. L334 

c r.-* 



Run 1 

"70 .  E,O!? 
'37r3. 083 
'i. 483 

R u n  2 K i m  3 

5.411 
5.330 
1.015 
1, 872 



R u n  :I F;:iin 2 Fi LI 1-4 3 



155.632 
148.500 
7. !L3z 

Ini i iwt  1:IGil Temp. 
I I1 i e t  

i ri .i t i  a 1 
'I 1 I1 a 1 

i i i  i .I: i .i i 

. .  

C1LI.k I e t  

.c : 
I I !i i.i '. 

A v g .  [:GI3 Temp 
Time, sei.:. 
Ur.i.iii-r DtI, i n .  1120 
Bairo. Press., i n .  I iy 
Room temp., Deg. F- 
P imp  Vac:tiiiin, :i.n. Hg 

80. 0 
s:!. 0 

:.,.o 
79.0 
/9.8 

coo. 0 
1.90 

2:). 47 
70.0 

1. '3 

7 '? 

-.,- 



w = -2. s i2  3 = 

.50 :: 

-- B nay I . 

Y 



P i t o t  

S i t o t  





A-JIOC P L U I C  I ' 
I noli: 





C oime nt s : 

i 
3-SiDf P u n t  

I 
I ! 



GOOSENECK THERMOCOUPLE CALIBRATION DATA FORM 

Date /1/,,/93 ' Job Number 4kGl -O/-ofiu/ 

Ambient Temp. 70" F Barometer 29. ul in.Hg 

Calibrator FOWL? cdc Reference Thermometer 424gk 
Pyrometer No. Y- OY/j-- Serial Number - - 
Calibration Method: Ambient Water Bath with ASTM Thermometer 

. 

, 

. 

.. 

Goose. 1 neck 
T.C. 

I I  
. 35- 
36 
37 

L 

z 
32 

XG 



STACX THERUOCOUPLE CALIBRATION DATA FORU 

Jcb N o .  4601- O/-GF o/ Stack Thermocouple NO. 76. (/ 
Date It- /d- F 3  Barometer Z?.  Y /  in.Hg 

Ambient Temp. F Pyrometer No. 

Calibrator Eouti t72! Reference Instrument: Heated 
Stainless Steel Core with 

Avg. Stack Temp. q30f F Calibrated Pyrometers 

ye r J C  0 

* Tref.temp., F t 460) - (pyro.temp., F t 460) 

(ref.temp., F t 460) 

- 
* 100 1.5% - 



STACX THERUOCOUPLE CALIBRATION DATA FORM 

* 

Job No. Y 6 O l - O l - O S  - Of Stack Thermocouple No. 96- 7 
Date 11- / I ! -  73 Barometer I 29,y’in. Hg 

\/ 

Ambient Temp. me F Pyrometer No. 

- 
(ref.temp., F t 460) - (pyro.temp., F t 4 6 0 7  

(ref.temp., F t 460) d 

* 100 1.5% 

Calibrator E&Ja/c/s Reference Instrument: Heated 
Stainless Steel C o r e  with 

Avg. Stack Temp. (/30‘ F Cal i brat ed Pyr come trr s 



STACX THERMOCOUPLE CALIBRATION DATA FORM 

Job No. 46Ol -o/ds-G/ Stack Thermocouple No. 9s - LA 
Date I / -  16- 7-7 
Ambient Temp. 70 F Pyrometer No. 

Ca 1 i br at or Ed LL'd fd5 Reference Instrument: Heated 
Stainless Steel Core with 

Avg. Stack Temp. Y30' F Calibrated Pyrometers 

Barometer 2s. L/( in. Hg 

Y O K / C -  

* Reference 
Instrument 
Temperature 

F 

Pyrometer Temperature 
Temperature Di f f erence 

F F 

Temperature 
Difference 

* - 
Tref.temp., F t 4 6 0 )  - (pyro.temp., F + 4 6 0 )  

* 100 I 1.5% 
-. (ref.temp., F t 4 6 0 )  .4 



STACX THERMOCOUPLE CALIBRATION DATA FORH 

Job No. &dol . -Gl-o5--0/ Stack Thermocouple No. 76- 2. 

Ambient Temp. f i  F Pyrometer NO. Yo b7.5- 

Date h + 3  Barometer 79 Y l  in.Hg 

Calibrator &&lC2C& Reference Instrument: Heated 
Stainless Steel Core with 

Avg. Stack Temp. F Calibrated Pyrorne ters 930 ' 

- 
ef.temp., F t 460) - (pyro.ternp., F t 460) 

* 100 1.5% 
(ref.temp., F f 460) - 








