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INTRODUCTION

Stationary source sémpling was performed on July 18-19,
1979 at Chatham Brick and Tile Company, Sanford, North Carolina
to determine the particulate emissions from kiln #2 which
is exhausted by two stacks - the waste heat stack and the
dryer stack. Three sets of tests at each site were performed
simultanebusly.

Immediately following is the ""Summary of Results' section,
presenting a summary for all the tests. Detailed results of
the six particulate tests appear in Appendix A.

A description of the process, including an air flow
schematic, is given in the "Process Description and Operation"
section.

The last section, "Sampling and Analytical Procedures,"
briefly describes the sampling strategy used. For a detailed
description of the equipment and procedures, see Appendix D,

Calibration data is given in Appendix E.
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SUMMARY OF RESULTS

Presented in Table 1 below are the emission rates as’
determined by the six particulate emission tests performed

on the waste heat and dryer exhaust stacks.

TABLE 1

PARTICULATE EMISSIONS
pounds per hour

Simultaneous :

Tests Waste Heat Stack Dryer Exhaust =~ Total
164 | 1.35 0.81 2.16
2§ 5 . 1.12 ' 0.38 1.50
3§6 1.80 0.49 2.29

Average 1.42 0.56 1.98

According to North Carolina Regulation 2D.0515, the
maximum allowable emission rate is 13.2 pounds per hour.
This is based on a process rate of 5.75 tons per hour and
includes an estimate of the sawdust being burned. Determination
of the process rate is given in the "Process Description and
Operation" section.

Tables 2 and 3 on the following pages give the individual
test summaries for the tests performed at the waste heat stack

and the dryer exhaust.
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TRBELE 2
@ PARTICULATE TESTS SUMMARY OF RESULTS

Waste Heat Stack

RUMN MNUMBER : 1 ! 2

2
DATE 718772 7/18/79 7/192/7%
STACK TEMPERATURE. DEG. F 341. 244. 323.
STACK FLOW RATE 12027, 11288, 12328,
SCFM#+ DRY
STACK FLOW RATE 19477. 19577. 19522,
ACFM, WET
- VOLUME OF GAS SAMPLED 50.91 49.83 52.24
SCF# DRY
FERCENT ISOKINETIC 102.3 101.3 102.6
PARTICULATES. EPA METHGQD S¢
MILL IGRAMS -~ CATCH 4z.2 25.4 7.8
GRAINS PER DSCF# L0131 L0110 . 0170
FOUNDZ PER HOUR 1.25 1.12 1.80

# &8 DEG F, 29.92 IN. HG




PARTICULATE TESTS SHUMMARY OF

TABLE =

Dryer Qutlet Stack

RUN NUMBER
DATE
STACK TEMPERATURE, DEG. F.

STACK FLOW RATE
SCFM® DRY

STACK FLOW RATE
ACFM, UWET

VOLUME OF GAS SAMPLED
SCF* DRY

FPERCENT ISOKINETIC

PARTICULATES, EPA METHOD 5:

At e

MILL IGRAMS ~ CATCH
GRAINS PER DSCFs
POLINDS PER HOUR

% 42 DEG F, 29.92 IN. HG

4
7/18/7%

124,

19.1
. 0058

.81

RESULTS

S
7/18/79
124,

14377.

17594,

g.6
. 00320

.38

&
7/19/79
114,

15246,

17527.

49.00




PROCESS DESCRIPTION AND OPERATION

Chatham Brick and Tile Company in Sanfofd, North Carclina
manufactures bricks, which involves the screening and blending
of the raw materials and the drying and firing of the final,
shaped product. The bricks travel through a tunnel consisting
of three zones - brick dfyer, firing zone, and cooling zone.
The bricks are placed on cars which travel on rails through
the kiln. When the car enters and leaves the tunnel, ambient
air is allowed to enter uncontrolled. The dryer exhaust
stack is located at the beginning of the tunnel.

The car enters the brick dryer where excess water is
evaporated off. Hot air used to dry the brick is supplied by
the firing zone of the tunnel. The firing zone is located
near the miadle of the kiln. Natural gas and sawdust are
used to heat the firing zone. As shown in Figure 1, ambient
air is used to cool the bricks. The beginning of the firing
zone is exhausted by a fan.

Potential emissions from the kiln consist mainly of
particulate matter in the form of dust generated by the

handling of the bricks, and of combustion products from the

"sawdust. No pollution control equipment is presently in use.
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During the testing performed at the two stacks, 2263

bricks per hour were being fired in the kiln. With an
average brick weight of 4.6 pounds, this converts to a
proﬁess rate ns_of brij er hour. When the

estimated sawdust usage rate of 0.55 tons per hour is added,

—

o the total process rate is 5.75 tons per hour.
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SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical ﬁfocedures used were those
recommended by the United States Environmental Protection
Agency and the North Carolina Department of Natﬁral Resources
and Community Development. Complete details of the equipment
and procedures used are described in Appendix D, which is

extracted from the Federal Register, August 18, 1977.

Method 1 was used to determine the number and location
of the sampling points. A stack extension was added to both
stacks. The waste heat stack cross section was divided
into 40 equal areas with eight points on each of five traverse
axes, as-shown in Figure 2. The centroid of each area was
sampled for two minutes, resulting in 80 minute tests. The
dryer exhaust stack was divided into 36 equal areas, with
nine points on each of four traverse axes, as shown in Figure 3.
The points were sampled for two minutes each, for a total
testing time of 72 minutes for each run.

Velocity measurements were in accordance with Method 2.
Molecular weights for the stack gases were determined by
Method 3 procedures. Particulate emissions were found using
Method 5 analytical and sampling procedures.

All sampling equipment used was manufactured by Nutech

Corporation or Entropy Environmentalists, Inc.
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AFFENDIX A

(COGMPUTER PRINTED)

PARTICULATE TESTS RESULTS

WITH EXAMPLE CALCULATIGNS




Ll

VMSTD

EXAMPLE PARTICULATE CALCULATIONS TEST NO. 1

Waste Heat Stack

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS
UMETD = 17.64 # VM = Y # (PE+PM/13.6) / (TM+460)
17.464 # S2.956 # 1.006 # (29.77 + 1.520/13.6)

——— —_ - -—— = 50,910 DSCF
562.0

1}

VOLUME OF WATER VAPOR AT STANDARD COMOITIONS
VWV = .04707 # VW

VWV = ,04707 % 77.0 = 3.624 SCF
PERCENT MOISTURE IN STACK GAS
PMV = (100 # VWV)/(VMSTO+VWV)

100. # 2.62

va BT e i e ey ——— e e e g e — 2 6.6 PERCENT
S0.910 + 3,62

MOLE FRACTION OF DRY STACK GAS

MD = (100.-PMV)/100.

AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS

MWD

It

(PCO2 # ,44)+(PO2 # .32)+(PN2+PC0O) # .28
MWD

( 1.8%#0,44)+ (1. 7%#0.32)+{({72.5+0.0)%#0.28) = 29.04 LB/LE MOLE

- MOLECULAR WEIGHT OF STACK GAS

MW = MWD # MD + 12 # (1-MD)

MW

27.04 # 934 + 13 # (1- .934) = 28.30 LB/LB MOLE




STACK GAS VELOQCITY AT STACK CONDITIONS
& = 85.4% # CP # SORTC(DPS # (TS+440))/(PS # MW)]

VS = 85.49 # .84 % SORTL( .528 # 801,)/(29.74 % 28.30)1 = 50,9 FPS

STACK GAZ VOLUMETRIC FLQW AT STACK CONDITIONS

&A

VS # AS # &0 / 144

It

GA 50. 9% 928, # &0 / 144 = 194677. ACFM

STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS

as

"

(17.64 3 QA # PS # MD) / (TS+460)

(IS 5 meem e e o e e e = 12037. SCFM
£801.0

PERCENT ISCOKIMNETIC

PERI = ( 17.3 % (TS+460) # VYMSTD)/(VS # TT # PS # MD # DN # DN)
17.2 % 801. #50.910
PERI = - —————————— —— ~~-——= = 102.2 PERCENT
S0.9 # 80.0 #29.76 % 924 % 247 & .247

PARTICULATE LOADING —-- EFA METHOD S
(AT STANDARD CONDITIONS)

CAN = 0.01543 # FMF/VMSTD
CAN = 0.01543 % ( 43.2/ S0.91) = ,0131 GR/DZCF

PARTICULATE LBS/HR-——-EPA METHOD S

CAl 0.00857 # CAN # QS

CAW = 0.00857 # ,Q121#% 12037, = 1.35 LBS/HR




PLANT: Chatham Brick & Tile ComPanvy. Sanfard,

FARTICULATE FIELD DATA & RESULTS TABULATION

TEST TEAM LEADER: Frank J. Phoenix

TEST 1 Waste Heat Stack

TEST 2 Waste Heat Stack

TEST 3 Waste Heat Stack

RLIN NUMBER

TEST DATE

;; ——————— TIME-START

TF . TIME-FINISH

TT NET TIME OF TEST.MIN.

FMNP NET SAMPLING POINTS

DN SAMPLING NOZZLE DIA.. IN.

CP PITAT TUBE COEFFICIENT

Y DRY GAS METER CAL. FACTOR

FM AVERAGE ORIFICE FRESSURE
DROF, IN. HZ20

VM VOLUME OF DRY GAZ SAMPLED
CU. FT. AT METER CONDITIONS

™ AVERAGE GAS METER TEMP.
DEGREES F

VMSTD VOLUME OF DRY GAS SAMFLED
AT STANDARD CONDITIONS#, SCF

Vi TOTALL HZ0 COLLECTED IN
IMFINGERS & SILICA GEL., ML.

VIV VOLUME OF WATER VAFOR
AT STANDARD CONDITIONS#, SCF

PMV FPERCENT MDISTLRE BY VGL.

MD MOLE FRACTION DRY GAS

PCO2 PERCENT COD2 BY VOL..DRY

PO2 FERCENT 02 BY VOL..DRY

7/13/79

220
1048

20.0

30.910

77.0

Nl

7/18/79

1115
1312

80.0
4Q.
. 247
.84
1.004

1.51
53.466

109.
49,8264

79.5

1

7/19/79

1028
1240

£0.0




PCO

PN2

MWD

MW

PB

TS

nrs

ve

AS

A

FERI

FmE

CAN

cAW

PERCENT CO BY VOL.,DRY
PERCENT NZ BY VOL..DRY
MOLECULAR WT-DRY STACK GAS
MOLECULAR WT-STACK GAS
BAROMETRIC PRESSURE. IN. HG.

STATIC PREZS OF STACK GAS
IN. Hz20

STACK FRES.ABS., IN. HG.
AVERAGE STACK TEMP. DEG. F

AVERAGE VELOCITY HEAD OF
STACK GAS, IN. HZO

AVE STACK GAS VELOCITY. FFS
STACK AREA. SQUARE INCHES
STACK FLOW RATE, DRY SCFM=
ACTUAL, STACK FLOW RATE, ACFM
FPERCENT ISOKINETIC

PARTICULATES, EPA METHOD 5:

e e e 48 e s T TP PP e e Akl Y P SR e S . e S S St St

MILLIGRAMS — CATCH
GRAINS PER DSCF*

FOUNDS PER HOUR

# &8 DEG F, 29.92 IN. HG

0.0
79.5
29.04
28.20
29.77

-2

29.7&
341.

528

S0.9
922,
12037.
194677,

102. 2

22.76

344.

S0.6&
9z8.
118883.
19577.

101.3

35.4

L0110

L0170
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PARTICULATE FIELD DATA & RESULTS TABULATION

PLANT: Chatham Brick & Tile Comepany. Sanford,

TEST TEAM LEADER: Chris M. Wrenn

TEST 4 Drver Cutlet Stack

TEST S Drver Outlet Stack

TEST 6 Lrver Out]ét Stack

RUN NUMBER 4

TEST DATE 7/18/779

;; _______ TIMEQSTART F20

TF TIME-FINISH 1043

Tf' NET TIME OF TEST.MIN. 72.0

FMNP NET SAMPLING POINTS 36.

DN SAMPLING NOZZLE DIA.. IN. . 282

cr FITGT TUBE COEFFICIENT -84

Y ORY GAS METER CAL. FACTOR 1,000

PM AVERAGE ORIFICE PRESSURE 1.79
OROP, IN. H20

VM VOLUME COF DRY GAS SAMPLED 53.444
Cul, FT. AT METER CONDITIONS

™ AVERAGE GAS METER TEMF. 95.
DEGREES F

VMSTD VOLUME OF DRY GAS SAMPLED 50.792
AT STANDARD CONDITIONS#, SCF

v TOTAL H20 COLLECTED IN 49,5
IMPINGERS & SILICA GEL. ML.

ViV VOLUME OF WATER VAPCOR 2.33
AT STANDARD COMDITIONS#, SCF

PMV PERCENT MOISTURE BY VOL. 4.4

MD MOLE FRACTION DRY GAS . 956

PCO2 FERCENT C02 BY V4L..DRY i.e

PQ2 PERCENT 02 BY VOL..DRY 18.7

N.

7/18/79

1119
1257

72.90
26,
» 252
.24

1.000

ta
€
—

S2.086

A

.15

&.0

. 940

18.7

7/19/79

1134
1254

72.0

48,993

59.0




PCO
PMZ
MWD
MW
PB

PSI

FPS
TS

nrPs

vs
AS
as
BA

FPERI

FMF
CAN

CAW

FERCENT CO BY VOL.,DRY
PERCENT N2 BY VOL.,DRY
MOLECULAR WT-DRY STACK GAS
MOLECULAR WT-STACK GAS
BAROMETRIC PRESSURE, IN. HG.

STATIC PRES OF STACK GAS
IN. H20

STACK PRES.ABS., IN. HG.
AVERAGE STACK TEMP. DEG. F

AVERAGE VELOCITY HEAD OF
STACK GAS> IN. HzO

AVE STACK GAS VELDCITY, FPS
STACK AREA, SRUARE INCHES
STACK FLOW RATE, D[IRY SCFM#
ACTUAL STACK FLOW RATE. ACFM

PERCENT ISOKINETIC

MILLIGRAMS - CATCH

GRAINS FER DSCF#*

POUNDS PER HOUR

# &8 DEG F., 29.92 IN. HG

0.0
79.95
29.04

28.355

- 29.77

29.72

124,

<499

42.0

1080.

16272,

18917.

2.2

19.1

L0058

.21

29.7a

124,

429

1080.
14277.
17596,

9. 4

0.0
79.3
29.04
28. 44
30.00
.2

38.%
1080.
15246.
17527.

6.5

12.0
0038

.49
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Plant Name ('LMTLPAM BRrick ‘4— Tie CO .

NTROSY AN
& .
PATORIMPNTAL TR, e, .

Sampling LOC&thTI_“[ﬂ.—SfT" HeA T STAE
L
Run and/or Sample No. Leak Test? v~ Date 7~/ oOperator cw
Time of Time €0y 0, co %0, %0 | #Np
. Sample of Reading |Reading Reading : :
Collection | Analysis A B C B-A C-B 100-C
ll:o0 .
30 iS:ee [.&§ ze.% - [8.7 - —_
[ 8 18-7 79.<
Avg. Avg.
Run and/or Sample No. Leaﬁ Test? Date Operator
Time of Time Cop 02 co %05 %C0 %No',
Sample of Reading |Reading Reading )
| Collection | Analysis A B C B-A C-B 100-C .
Avg. Avg.
Run and/or Sample No. Leak Test? Date Operator
Time of Time Co 03 co %0, %CO ZNo
Sample of Reading |[Re~ Reading
Collection | Analysis A J C B-A C-B 100-C
Avg. Avg.




PRELIMINARY FIELD DATA
Stack Geometry

® | 27—
iy Plant Name CHATHAM  BRwK 4 Twne
5 Plant Location_{anNFo2 O N, €.
33" Sampling Location WASTE HEAT STAz K
1 Date(s) ")/n -9 T/’l‘]
T gugwuoT T A. Dist. from inside of far wall to outside of
near wall: 32" inches
B. Walt thickness: /u;, inches
Inside diameter of stack (A-B): _~— inches
Stack Area: 1‘7/8 square inches

Sketch of stack cross section .
showing sampling ports. Comments:

§ porrs ~k oA
STACK ExTEWSCOm SpenTE r f

26 :
@ oo | — Point % of Distance Distance
— boe 9, ' . Diameter from inside|from out-
L — wall side of port
: T \ Vfla 2
u3 |- o ~ | ¢
g p=
\ . 3 //(L 10
A\ i y s 14
v e g
1y
t
¢ //G, 21 3—:
g g/b 26 )
. g “Ife 30
Sketch of stack dimensions and
0 location of sampling ports.

NTROPY

NVIRONMENTALISTS, INC ...,

B\ PECIALIOTS N
/8) OURCE
76\ amsung




e e 2 7B 87 [35igio] B | 5
QYo a/rs /e ¢’ . L RPN
Mwm M@ 2 ? col |7 [ere | se ol & Lk
he ww LY €co/ (o¢t | W/ ZAR TR AR b
A %7 0y 1q] | 541 (&S5 .mm” ‘900 =< 1
Ee | — — g 0@ o] [To°] 2% LoD 1o b2
e Tv7 | Ht| € Tol J[URT [URT [=<5 | €29% H )
< - — < 197 Thy’ b>’] 3" ¢'s 9@ Al L
l%.wm - - T | Vol [3L7] f{ot-l [ o3 [ 9T 09 a! 9
~LE 69 o914 < aof (3% Wi {95 | 24180 8 S
bhe - — < o0l | 75T [ 9871 | 25 3-099 2 h
ANe - — < pol 9 | 9%) gr' A'Lbb H £
b2& 09 |._ssT 3 By | 11 | £ oh” 1, S'8bb i~ t
=T | = — X Bt [ £9 | €9 [z [bph'lbb [0~ ) 8
£33N — - _ z oo/ 9L |gb- P33 £-709 #! g
PR E 09 | oxx £ 6L | Zo] [ 4071 8BS I"3bb &1 L
14 <. - — (3 bp [0 [S=1 | »h L Ebb ol 9
She | - — < 86 | ATl [z th 1 "Tbd 3 S
$ £ a9 | sST 3 [ St | s hie’ H'ibb ? Lad
X3 Z = € A orrl 1 o/'T 1 bE" € ‘obl p £
=g — - ] % | &1y [ stg | J& | Lt-BBL] =< 1
OIE 89 | 097 =) IS I3 8 [ese-g8&| - ' ¥
T 4o de ER abneg do jen3oy padjsa | OCH ‘u) {34 "N ‘4833 auig L Jutod
.mwmw . ..m..m”_wwsn ._.._hﬂ_p Wn:uuw, ..W:%m»: .ﬁmv.c_. ._Sﬁcqovcmz =89 £40 e
ms dung abeaaay | Jajawouey 39}3440 30144 .W.*..‘q .%mh

¥8°T 30 HY 3% _$9 dy ‘bay
wyo ggg° = BH ‘ur .|U. ®p 933V
wyo B OJY = BH "uT GT <@ @1I0399

(212z0u wox3j) 3s8] Yeo urex] buriduresg

A% aeyzy ¥ siopsg  :53S55L eI 303Td
ﬁ sayout ‘‘erq ﬁ«zudw 4 °TZZON
K3 buty3zeg 3esH P J_w 4 °gqoag
I|‘V|m5uwwm 3e3H P |~| # xog ayduwes

INNI.P 9o1ARq "duel 9 §'PINISTON ‘35
. _Q~ Jojoel o I, 'duR], jusTquy
“2{lh (bg 9%

‘IM 2aeL § 93114
€82 = Y= Yo .w_.. # xog x338W mmi ‘ut’ sseag -xeq
%\V o7 : :md.:m W_m ¢ d £ sauediorjaeg ummarﬁ ? L ®3ea
oz s PUS .FQ FISPM :uotaeoor butidues

T # un ey ATL 9IMv
Adg wWuy JuH 9 uoriesor/Aueduoy

Yivg a1314 31VINI1Ldvd

hm ~|@:qh~ - 0CH °uT’-°ssaxg 513e3S -

Ancmu-n w

NVIROMNMENTALIBTS, INT




m ) - (£9C ) A
/he m co/ 1 esT | - 8T35° D
_ ISGES [ FLIP
' aR :
— L
N [of cpo| 0-1 i
5CC | IO | o9 | ==92¢ R/ | Cb7 ¢ | @7 | 40 #p0 g
(e 37 | 09 | 5F | gos | O/ [ /B SL- | 1669 L
e 79 29¥° a4 g0, | €/°F c/e | _S¢ - bl Lcd 9l ]
S4E | 37 | Gap | 24 |-Hol |[ele | i | ST [T7959] 8 S
e | 39 (092  S¢ | Bos | €81 | €d7 | $qg- | JL HEC] 9 )
€L | F9 09@ | CFE | Lo/ |27 | CH-r | 0S T ab 20| A 3
g | &9 R | Se| 907 &£1v | 217 Q- | g€V ~ 2 B
beZ | J7 | g9&k | o8| 9o/ | 1270 [ ILe] 5S¢ [95¢€ )5} 9-1 ) 2
FEE J2 | 09x | S | L7 [T+ 7 | e/ | A5 | 10 980| H 3
%St 1 | s 7 | 09X 0% 97; | €@ | @/ | 3L | JE 30| =) L
Nnn Lol g 39 |77 | SF | gi/ | @ |l S8 | &G '9p9 | 9 "
v %9 | €5 | X9 [o09¢ | S+ | Sor | €4 Z [Che | 59" b b0 | B PN
ISE| 42 |oop | OF | So/ | Cie | cre | SL7 [z 880 9 h
LB | XF | P9 | S | €0/ | a7 | L7 | 9 | BLiee] 4 £
cHE | 49 Ok 0C | Co7 | €5/ | CF 1 | 06 | 09| = PR
PEC | 82 dre | s | Lo/ 1 SE |58 o0f ' | (2°6/0]| o~ v o4,
P | 29 | @i | 0g | €o7 | 987 | V7| &X " | 90 &/0] A 8
FHL ] OTZ | T | wes | Pbs | BL/ o7 &5'9/0 ] L
2 | ko [ 92° | 5B | o | el tes m AR IR 74 b
4o de do abney do | LeNIN paaiseg | OCH "up {"34 h) "J9lay suiLy o4
dun] ~dum | *dul) By -uy ‘dus) O Uy {dv) sey A4q 32019
¥Ie3s w3bu | duy xog wnnaep FEPE ¥ {K) RERL Ll ]
dung a3e1onay I9)3WOUBK SITITIO 103114
[ o Ty I B VEL Iy &md
- %0 @ ®




’ S 1T38 Tasr [T [N 37T (0T 1 ol S
ssf | 39 | ez Y o ST S6T |97 st 9 i
PHPE [ 39 |aaz | © ol (251 | 251 | 5% 1L 14 v
£ 1257 [aa< | € A =l [RAT | 05° | @bl [ T | %
s |17 | o2 € ol [ 3 | Jo [ pC [ SLrfoe | 9 g
The | 59 | 95T | S M 1Tes] [ 6] | 98 €L90 | b 3
038t |~t9 [z | K T Tz [ vz | 3t 9599 | TI L
9S¢ 99 |[tsz 5 o] [ BT [ evZ |- a3 B’'c9e o/ 9-
gSC | 99 | o7t | of] | C |37 | 9L | k190 X S
i 93¢ | 19 991 + 0/ | eb] | Eb] 89 Lo%0 7 14
) 238 | 19 097 h } 0 7197 [~ B tbso 6 €
HE | 29 |09z < bal [7TAT X1 < L'LSo | e G
Jhe [ =7 [ 997 £ | 89 [ sIT [ &7 % | AR 9ke | 9~ g
ﬁﬁ =9 A h 307 |~ | apl oS’ | 5°Sss0| #I ¥
LT~ Lre [ 79 |[1xi= | .8 Xo] T pg] 18T | 2T "gg0] €I L
‘2 'Lho JIhE | 09 |esT | 5 [0l (AT [9NZ | W[ €zs50] 9
..m.ﬁ Q Bm!&v 09 |92 O 1 g0l |1 8bT | 84T | oL F3ko| 3 3
3% ¥ (AT 109 oot ol [ %9l 98T [a8T [ 55 | B k9] 9 ¥
EhE | $9 | oLz ol T30 95T [385T [ S8 | 9 3he| ¥ ¢
e\ TFEE a3 | Q8< € |27 [ ] [ 7p 7 [ S5 phho z e
[ dsg | & oof A Sel | HL~° bL’ 8T [ L<hEF0 0 1y
do da do abneg do L en3 oy pa.ttsa O%H 'up ['34 *n3 *433dy QWL Ju}0d
‘dws) ‘dus ) ‘dud| TR T sdua ] - 0¢H “u} (dv) seg AaQ %0047
LTS Jabupdug x0g wnnoep NELE N {H¥) J3JAWOURY
. dumg abetaay 43BUWOUBY 8244540 303}d

LY]

j\-yL.:'chl) quép@;aé) f}’ﬂj_‘wS

¥8°T 30 Hy 3¢ §J° dy ‘bay
wzo “@g* = bH ‘ut @] 9 I9IIV
wgd> &7 = BH -ur ST 3P °1039g

(e12zou woaz) 3ISaL YeaI urex]l burrdues

1833y A oI0Fod :S5359L 9T 303TJ
Lee  s8ydut ‘Cerq qITA \n% # °TZZON

K butizes 3esy 47 # °qoad

% but33ss e p -f1 # xod ardueg

P ooo MNN 901ASQ ‘dwel ¥ 4‘3INISTON *38F

S2% " shbe 5077 03001 0 B a,'duer Iustauy

‘I erey ¥ 293114
- Xog JAo933y . H cﬁ._..-.mmm.Hm cregq

Y-y, FYSTUTA a{a.q squedroriaeg 1sel g a3eq
\ﬂg 1 azess >yIBZS IFTH ZLISPT7 :uotaesor butidues
= 4 uny Gy 2L Iy

ATY WeHIHPS uotiecor/Aueduc)

Yiva Q7314 3LvINdIldvd

28 ®uv M\..\omm *ur’-sseag o13eys -

. &NGAM w

NVIRONMENTALIB T, WwC

NTRDSY




T TBet ( w
Are bol | 787 |~ 58S . 5T “
T 995'¢s (3P _
QB | Op
_ _ . CS9bLp Q-1
1928 | 89 [ Ssy | S | bosr [bb0o 1660 | Sc- (2SS fbp| 4! 5 .
7 Yo 358 [ 5@ [ o/ [/ (/7 e [§§°L60 ] €) L
IHE | 39 | Ss& ([ S& | o7 (€77 €7 (@b Tt 90| ol 9
433 §9 1 S5Scre log @/ (7 I 7 [ 5b- PP & G
5% | 839 | s55c O o/l &/ TIZT7 (S5b [ F9€b9] T | m
3ZE | ¥9 |SSF8 ([ S¥ [ 977 [gr7 s/ 71e¥” 146°€bo| +
2re | 99 |5S@ | 9T | ai7 (980 980 ([ S? [b9lpo | ©T T
cIe J9 | SSse | e o// | /70 [[9°0 | e@* I.mWN.&“Q o~ 13 ]
95% | 39 (38 | 5S¢ | @7 | 967 |95/ [ 55 LRz Pl 5
S < g9 | s5s&2 | . S°E 77 9.7 | o2/ | 007" [-€¢ 88C] €1 I
rse 87 (9@ | 5% 70| a¢l (oL 7 |9 124 989 9! F !
75% | s9 | o9 | SE i Q7| ecf | 9 |e¢ S L 1T S 1
BEL | 59 [o09@ | 9% 177 ol /| QL% TR WN "tR0 9 P
P | 59 | Y7 | @°¢ 1 ehb/ | e/ | b’ ‘8| b 3
eS| 59 | e | s i <777 | sr/7 | OB |9 180 € Z
—E57% |59 | 09 | @@ o7 | FL o P& 0| G [€s5°080 | 9! Tq
2S¢ | s9 | o9F | £'¢ 120 | ez | QLS | 9 | Te BLo] -+ 3
Vg | 59 | 9I¥ | P 7 [ 867 | 3671 | 027 [LFPLio| €/ /
P5E 29 Z1IEE XL LR (LT 8 oL 'G§LT| o/ 9
do do do abney de Lenyy paatsaq | oCH ‘up |34 "n) "Jarey aupj WO
*dwa) *duR ‘duwa) By ruy *duR) 0H ‘uj (dv) sy £4g %2019
yae3s Jabujduy x0q LNNORA Jo3 8 (Hv) - |aosomouey
dund afetoay 103Uy AITFTIO 30114 L
B "G AT P g WRLED) AR
L ®



P _ e
L SeC | 59 | Ge | 0% [ 6b |o/ e | 0iplsiolls e/l 8 3
-~ oce | &9 | @gk | 0% | Gb | I8 7T [18/ |59-0| $9°¢C/] ) b
$rg | 59 e | o¢g Hw gc-1 | el 7 1ad 7 B IT/|  » ¢
E/E| 59 || 5C 7P epi | O0P° 7 |& o |[¥s 98 (% @
2/ | 59 (A52 | a5 | L |€77 €777 [0H o ere’bli | o-/ e
Jeg | 59 | S| 9T | #L BSTBS7 1550 08 L/ 4 X
IPC 159 (G | 0% | 6 15577 557 oS O1LH" T €1 T
bz | 39 &S og €6 #5877 &Mdl. XS-U | Jo %/ 0/ )]
EE€E | 39 |32 | T°L | €5 oL/ |9L7T 1997 | bs &/ A K
g | 5 RSE | S& | 76 G | 887 |58 0 [ v¥E 77 9 5
B3 \wm A YA TL [0%7 | 0p7 %S 0| 5567077 + ¢
bV +/E | 57 [ Qe | V& ww 2 @i/ |0k 7| gk 60/ T z
Wevxeg| =f JoE | &9 1Q@Swe [ 078 L (R0 527 € 7P| 506807 0-/ I'q
22z | SO |G| S €| 06 [/ / [“€r7 @B p| 247287 b/ 3
Wmmw‘,qwa JCe | 59 |5 [ S& [ V. | 787 [ 1&27 | e 7| 85 90/ T/ /
.Wm§ bCE 29 Se| o 74 el | 81 | 5P V| Pe ‘597 o/ 9
ST g2 | 39 | &G | Or| 94 I/ (827 (S0 e el 3 ¥
| ovre | ST | e | ¥ SY 1J6o|dbag [Sco | PPga/| 9 2
L7e ] s? | Se | oe ] S8 (€17 Tt/ | ol >5'70/ ¢ g
S0 | S9 | 0¥ P [BLo 820 (320 | b4’ »© z
S| SS9 (eS| 97 | ¥ | 5o |/50 | 870 | aF 0o/ © ¥
T do 4o o abney - do LEN3oy paaysag | OH "ub [34 "Ny ‘uejay ETT IU}04
‘duway . ‘duf *duaj BH “u} “dusy Q¢H "u} (dv) seg A4g ¥30])
pF1:5 1 Ja3buidwur x09 wnnoep 4933y {H") JDIUCURY
duing abedaay J9IDUWOURY 3344440 103 }d

v8"T 30 HY 3@ G 7 dy -bay
wyo Qg @ = BH ‘UT &% 9 933V
ujis> g¢°0 = bH *ut ¢T <@ 23094

(9Tz2zou woxj) 3Is3] ¥NeaT urexl butydures

V- I933VY A sxoyeg :s3SaL NI 303Td
h.“ﬁvu S§3YIUT ‘T YITM Www $# 8TZ2ZON

Butiyjes 1esH aqoxd
¢ R

m but3l3iss JESH P w # xog stdues

@

\VQBQ d\h\ aoTawg dusy @ $£/9IN3STOW '35

2o~ 030ea 5 \WW d,'dusl, JusTquUy

gy bbLE

“IM ARl ¢ I93T1d

y 4 xod I939W §mm ‘ut‘°ssaag °aed

Obe s tustuTg %mu:mmﬂowuumm ummarh‘W\uk ajeqg
B322:0¢ :aaeis  NOPIE LUFF FLSH (7 :uotieso] buridwes
g4 uny NI @ o FL Ay
¥ Xy WLy  uor3ecor/Aueduod

Yiva Q7314 31¥INdI1yvd

N‘%\\ Oy \M\.i 0CH *uT'-'ss®ag oT1EI§

AhraciaLmTe w

NVIRDNMENTALIRTE, NG




Tl _

£T¢ : o \AST . 955 I
m m | m P o
! LSTERS L A
e €IE PSSl VA "
S72 1 S oe|v'e o/ | SS- 7/ 15357 D37  8b TS/ Al '
L uw TR S | 2o/ ((&ET 18 D20 |bP IS/ €/ |
9t | 57 |G o Lt Q7P o/ S0 DX by/ o7 M :
Zrs | So |G| oF [ b5 | S56°/ ([ ShH/ T-ARY- s AW i >
2PE | 59 |Gw (e B (T ([QrE Bl d b5 9/ 9 [ #
Sec [ .59 |[@sv | % | Zb | OFP7 (e 7 (&7 | 258/ $H ¢
/s [ 39 || 0226 [€77 e/l Chpo | SIpb/ T T
EIT | €9 [Q5~° | 0P | 9p (IX-0 [LF o log'd | [Ored/i o-/ 73]
ot | 59 (@5 | S F | Lb |eL 7 (LT (976 (99°7P/| P/ ]
B | 57 | 5 | S h | &b [ o7rE (o7 ISUT E.qw\w T/ | £
CEC | .59 QST >°Pp .mw Sz e (el XXV’ 1 o7 oN j
0 | 59 |05 | SF | LL S T ke |58 d |8 lsl] & >
9 [ 39 |G| op| 9b | Ve 0reSLO LhRBell 9 | P
EREAEESEEES &W oC /] |9/ |G 0 -bP €</ » g
g | D9 [ ST | 9’ ob 7 (Op ] ISP |/ e? | T
[ZiE] %39 | S| S & S [ 350 % oe o bgoie! 0-71] 74
gEr | ST &[5 F 925 o777 [0l 7 (@970 [ D" h¥/| b Ny o
Cer T Tg || 9F | 9L [0/ 22| 0/ |SLo g8 7z7] T ] £ |
Fes | So (G | TF£ 2L | S &€ | 3E X2 |58 @ | B7 €/ ov 9
do do do abney do penyy, pR41sag 0°H U} ['34 "n) "%y L 1uje
~dwa ] *dua) “dun] 64 -uj ‘dus ) O°H "u} {dv) s99 440 12013
¥IR3S J4a36uydwy xog wnnaep 4339y (Hv) 1319W0UBy
dumg adeioay 1330uoUe IITITI) 10314

& v . TOD T v T L7,



BNINAWYSE
aTHNONS,
NI BLEINYTIONG ‘\.\.

T T e T I DL e

suiur swdut susut HOLVO NIVUL TVIOL

Swdur s suB HOLVD Dvd TY1OL
JUBTq I93BM

sudw suiw swBw ; 1p3e) ,siodutduy

: S TEWSY

Jy3Tom umMoq TTOg

HyBron Sa1qeIdLIIX lélﬂﬁi

(3724 doeq 193171YF ‘sisdurduwy) :stsdTeuy FTej| 3oed :o1dureg yo uoradradsag
suduTg LS suluT reg suBuTZEh © HDILYD INOYd 'TVIOL
o 50 o YUBTQ 8U033JY $-¥d3
suBW L3¢ swdwZrgg  sudu pch yojed> ajerotired | (syeratur Wﬁ “odueTeg Ueds § 0157) :POYISN STSATRUY
= = = "M A1Q X0 sSursury
— — T ajeTnotaIeg 19311 s~ mEmE'ﬂrli IYSTOM queTd e 4
ENEL S2%h TR ystem aagl 193TTd sqw— sTu S&l POS[ UMTOA
x4 L'8bh I'Sts 93BINOTIIE] B I9ITTL .
(FTeY IUOIF ISITTI “OUOTIAD ‘eqoad ‘oTzzoN) 1STSATeUY JTEH JUOXd suidu suBu™ B0 3TON qUeTd Z 4
. : STw . stu QI Pas aumyoA
STW ¢°LL STw ¢'bL sTw gz HOLVD JaALSION TVLIOL sudu ——— SuSW LY — WBToN YUeTd T 4
w8~ &g sudT & 87 susTQ ST Iajem paqrospy s s pasn aumToA
“os2e = 0&eC 0'¢ZZ JyStom palel
&332 CGhT TOORZ WBrem 8D BOITIS STW/Sw T STu/3uTZ00T UOTIBIIUIDUO)
d:..l?d' STW Ky STUTTZY 19jem paamde) T —o00Z aumyop JueTd
00T —TouUT 00T SUMTOA PIIE], - O RT onpISay YUelq
¥ [T 292 SUNTOA 193EM 198uTdu] 133Ep auo0132y :SUOTIBTNOTED JUueTq

1 POIDITTO) BANISTOY

mNNww\H paziAteuy sieq “OrZ0  xog jusiedy

& -z 7 Jaquny 3S3], YOIS FUIH ISTM IPIS -V uoriedo] Surrdues -
AT 31T : 1591, 30 °1e( IOIYE WEHIGHD eueN uweld
@ :4IHS dNNVETD oz&aém AIVINDILYVE @




CUSTODY SHEET FOR REAGENT BOX # @240

Date of Makeuwp [‘[%i [32 Individual Water Tare Volume 200 _ _ nls
Initials m Individual Silica Gel Tare Weight __225 ans
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Plant’Name _ CHATHAM BRI&K
Sampling Location &"él&e wask. Heat Stack
Box/Test  |Date |Initials|Locked? | Date |S. Gel | Initials|Locked?
Kumber Used — — |Cleanup|Spent? — —
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Date Initials Locked?
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Received 1n Lab

/ .

Zero § Span Balance

" Sampling Method: _ﬂM

7-20 MG?__ v’ Initials%_
Filter Tare Used
i Weight on
(mgms) Test
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APPENDIX B-2




" PRELIMINARY FIELD DATA

v B

sketch of stack cross section
showing sampiing ports. '

STAK E(TENS00~
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34"

looeo |

Sketch of stack dimensfons and

o ~ location of sampling ports.
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Stack Geometry

.

‘Plant Name_am_,&amk d TiLE Co

Plant Location (An/CoRD | N.C

Sampling Location Dlicd. OuiteT SThaekl

Date(s) 7/17 — 17/7‘)

"\A.

near wall:

‘Dist. from inside 0‘1; fqr wall to outside of

inches

B. Wall thickness: _ Ase .

1nche§

4

Inside diameter of stack (A-B):

Stack Area: [o 80

- g—

-inches

square inches
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@ CUSTODY SHEET FOR REAGENT BOX # p2a3
Date of Makeup (ef22/19  Individual Water Tare Volume _ 200 mls
Initials : mag) - "Individual Silica Gel Tare Weight _225 gns

Locked? e 1

Plant’ Xaise C%ﬂ' 7L ﬁd’ﬂ? j/’/ 5/4
Sampling Location j ,f,'/d'e. aﬁ%m &W W

Box/Test Date InitialsiLocked? | Date 5. Gel Imtlals Locked’?
Number Used — — Clegmup|Spent? —

;’é&,é, Vo | g0/, i/ t/
cvl |V 205 | (J |

% Date Initials Locked?
Transferred to Lab ;517 (\()) 4 Zero § Span Balance

m? v | Tnitiais _m_fﬁ(___

Received in Lab

Sampling Method: EPR~S Fl;tEI wéiif- U.Sﬁc C
s Tees
- e ; =L
MATKS ! .
e AN 3814 _.dois- 1

3848 .4US. SHE
.aﬂ.(f.- H .-H_‘Ll‘i_ _-_GL -

@ E NTROPY
NVIRDNMENTALISTS, INC -.-

_,,pec;uss'rs [N
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FRANK J. PHOENIX
CHRIS M. WRENN
W. CHRIS GOODALL
JOHN T. NASH
DONALD J. DEITZ

TEST PARTICIPANTS

APPENDIX C

PROJECT DIRECTOR

SAMPLING TEAM LEADER

ENGINEERING TECHNICIAN

ENGINEERING TECHNICIAN

ENGINEERING TECHNICIAN

NTROPY
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CALIBRATIONS

GENERAL

All measuring equipment Entropy uses is initially cali-
brated before use. Equipment which can change calibration is
both checked upon return from each field use and is also
periodically recalibrated in full. When an instrument 'is
found out of calibration, it is so noted in the report and
appropriate adjustments are made to the final results. The
equipment is then repaired and recalibrated or retired as

» needed. Specific equipment is handled as follows:

PITOT TUBE

All pitot tubes used by Entropy, whether separate or
attached to a sampling probe, are constructed in-house or by
Nutech Corporation. Prior to their initial ‘usage, they are
calibrated using EPA geometry standards. In general, if a
type "S" pitot tube is assembled correctly, and positioned
properly in relation to the probe nozzle, it will have an
average Cp of 0.84. As long as it is not damaged, it should
not change its calibration. The recalibration schedule for
pitot tubes is related to the physical condition and usage of
the pitot tube, not a fixed time schedule. Each pitot tube

. is inspected upon return to the laboratory from each field use.

DRY GAS METER AND ORIFICE METER

All Entropy meter boxes are calibrated upon purchase and
at least once every six months against a secondary test meter
(one calibrated against a wet test meter) according to their
usage history. Basic procedures are outlined in the EPA Publi-
cation No. APTD-0576. The only differences are in the choice
of flow rates used and the volumes metered at each flow rate.
After each field use, quick checks are performed to insure all@
changes of less than 5%. These checks compare the orifice
against the dry gas meter. If greater than 5% changes occur,
recalibration and repair are instituted.

NOZZLES

Each nozzle is calibrated upon purchase, and thereafter
whenever it becomes apparent that the nozzle has become damaged.
Each nozzle is inspected upon return to laboratory from each
field use. The diameter is measured on four different axes,
with the high and low readings differing by no more than 0.004
inches as a tolerance.

TEMPERATURE MEASURING INSTRUMENTS

After each field use, the thermocouples or thermometers
are calibrated against an ASTM precision mercury-in-glass
thermometer across a wide range of temperatures. If the initial




LI

®

reading is not within * 1.5% of the absolute temperature
reading of the standard thermometer, the instrument is
adjusted until it is in the acceptable range.

MAGNEHELIC GAUGES

After each field use, each magnehelic gauge is calibra-
ted against an inclined manometer at three different settings
(low, medium, high) over the range of the individual gauges.
If the readings differ more than * 5% from the manometer
readings, the magnehelics are recalibrated.

'BAROMETER

After each field use, each barometer is checked against
a mercury barometer.
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NOZZLE CALIBRATION DATA
NOZZLE # 9°5

----------------- DIAMETER, in.------=----=-----~
DATE INITIALS 1 2 3 4 AVERAGE
245-17 W/ 250 247 259 29 . 299
1931_3 -78 3LE A5 252 252 . 250 252
3-24-99 M 251 28D 254 252 252
S/25/p5 o6 AME  2¥g 24D s> 2#7
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DATE INITIALS

2-15-77 W
/2 -13-78 JLEe
2-26-99 MM

NOZZLE CALIBRATION DATA
NOZZLE # 50®@

DIAMETER, in.

1 Z 3 4 AVERAGE
. 254 . 25Y .25Y 2.8Y 25Y
. 288 .252 L2355 L2855 289
2£3 250 283 .252 252

e






