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INTRODUCTION 

This report presents the results of particulate emission testing 
performed on the baghouse exhaust at Blythe Industries, Inc., 
Poplar Tent Road, Concord, NC on June 27, 1989. 

The purpose of this test was to determine compliance with 
applicable emission rate codes of the state of North Carolina. 

The test was conducted by ANALYTICAL TESTING CONSULTANTS, INC. 
Kannapolis, N. C. Members of the test team were Dan McCombs, 
Richard Westbrook. and Joe Wengryniuk. 
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SOURCE DESCRIPTION 

The system tested was the exhaust of the bag collector exhaust 
which is utilized for particulate emissions control of the kiln 
dryer. Production rates were determined by periodic recording of 
the system computer production read-out. 
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RESULTS SUMMARY 

SYSTEM BLYTHE INDUSTRIES 
POPLAR TENT ROAD 
CONCORD, NC 

TEST DATE JUNE 2 7 ,  1 9 8 9  

PARAMETER RUN #1 

Qs, FLOW, ACFM 4002k 

Qs dry, FLOW SCFM 22073 

Vrn std, CUBIC FT. 30 .5k  

%I 1 0 7 . 9  

PMR AVG, LB/HR 3 . k  

Cs. GR/SCF .0175 

PROCESS INPUT, TON/HR 

ALLOWABLE, GR/SCFD 

i 

\ 
,I 

RUN # 2  

52553  

28218  

3 7 . 1 9  

1 0 2 . 8  

1 . 3  

. 0 0 5 1  

RUN (13 

48479  

26376  

3 6 . 5 9  

1 0 8 . 2  

1 . 8  

.0077  

AVERAGE 
47019 

25556 

2 . 2  

.0101 

2 6 7 . 7  

. 0 4  



RESULTS, CONCLUSIONS AND COMMENTS 

Results of the particulate emission testing are presented in the 
preceding Test Summary. Additional information may be reviewed 
in the Calculations and Data Sheets sections of this report. 

The emission concentration measured during this testing was well 
below the NSPS standard of .04 gr/scf. 

The averages f o r  the visible emission observations were not 
calculated, but were significantly below the 20% opacity maximum 
limit. 
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SAMPLING AND ANALYTICAL PROCEDURES 

Particulate testing and analysis were performed according to 
procedures developed by the U. S. Environmental Protection Agency 
(EPA) and referred to as Method 5. Sampling port locations and 
number of test points to be used were determined according to 
Method 1. Gas sampling was performed in accordance with EPA 
Method 3 .  Fyerite Analyzer method. Stack volumetric flow rates 
were determined utilizing EPA Method 2, and moisture content by 
EPA Method 6. 
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REFERENCES 

1. CODE OF FEDERAL REGULATIONS, Title 10, Part 60, Appendix A, 
July 1, 1988. 
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CALCULATIONS 

Particulate Emission Rate Calculation 
Square Root of DP 
Nomenclature 
Calculation Formulae 
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PARTICULATE EMISSION RATE CALCULATION 

DATA/CALCULATION 
DATE 
AVG DH (IN H20) 
P ATM (IN HG) 
PM (IN HG) 
PS (GAUGE) 
PS (IN HG) 
tM (DEG F) 
TM (DEG R) 
VM (FT3) 
VM STD (FT3) 
VLQ (ML) 
W STD (FT3) 
V STD (FT3 ) 
%M 
MD 
MWD 
M 
tS (DEG F) 
TS (DEG R )  
SUM SQRT DP 
N DP 
AVG SQRT DP 
CP 
VS (FT/SEC) . 
AS (FT2) 
QS, ACFM 
Q STD (FT3/MIN) 
Q STD DRY, SCFM 
WT (GM) 
PMRC (LB/HR) 
DN (IN) 
AN (IN2) 
TIME (MIN) 
PMRA (LB/HR) 
%I 
PMR AVG (LB/HR) 
%C02 
%02 
%CO 
em2 
CS (GR/SCFD) 
PROCESS INPUT, TON/HR 
ALLOWABLE, GR/SCFD 

RUN 1 RUN 2 RUN 3 AVERAGE 
6/27/89 6/27/89 6/27/89 

0.8 1.62 1.2 
29.18 29.18 29.18 

29.23882 29.29911 29.26823 
1.3 1.3 1.3 

29.27558 29.27558 29.27558 
90 92 95 

550 552 555 
32.55 39.7 39.32 

30.53658 37.18590 36.59227' 
181.4 254.7 237.5 

8.547141 12.00086 11.19044 
39.08373 49.18676 47.78271 
21.86879 24.39856 23.41943 '23.22893 
0.781312 0.756014 0.765805 

29.24 29.24 29.24 
26.78194 26.h.9760 26.60765 

271 268 267 268.6666 
731 . 728 727 728.6666 

25.072 32.813 30.353 
24 24 24 

1.044666 1.367208 1.264708 

72.42797 95.10165 87.72942 85.08635 

40023.69 52553.17 48479.27 47018 71 
28250.88 37324.54 34442.17 33339 20 
22072.75 28217.88 26376.01 25555 55 

0.84 0.84 0.84 

9.21 9.21 9.21 

0.0346 0.0124 0.0183 
3.308811 1.24i880 1.745141 2.099 

0.19 '0.19 0.19 
0.028338 0.028338 0.028338 

11 

60 60 60 
3.570507 1.279603 1.888447 2.246186 
107.9090 102.7892 108.2117 
3.439659 1.262242 1.816794 2.172898 

3.5 3.5 3.5 3.5 
17 17 17 17 
0 0 0 0 

79.5 79.5 79.5 79.5 
0.017483 0.005145 0.007716 0.010115 

267.7 
0.04 
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SUM SQRT DP CALCULATION 

DATE 6 /27 /89  

RUN 1 

0.62 0.787400 
0 . 5 5  0.741619 
0.52 0.721110 
0 .42  0.648074 
0.38 0 . 6 1 6 4 4 1  
0.52 0.721110 

1.3 1.140175 
1 . 6  1 .264911  
1 . 2  1.095445 
1 . 8  1.341640 
1.5 1.224744 
0.9 0.948683 
1 .8  1.341640 
1 . 8  1.341640 
1 . 5  1.224744 
1.4 1.183215 
1.1 1.048808 
1.2 1.095445 
1 . 4  1.183215 
1.5 1 .224744  
1 .4  1 .183215  
1.4 1.183215 

0.82 0.905538 
' 0 .82  0.905538 

25.07232 

DP SQRT DP 
RUN 2 
DP SQRT DP 
0.68 0.692820 
0.58 0.761577 
0.58 0.761577 

0.5 0.707106 
0.44 0.663326 

0.6 0.774596 
0.6 0.776596 
0.6 0.774596 

0.55 0.741619 
0.55 0.741619 

1 1 
1 1 

1.4 1.183215 
1.5 1.224744 
1.5 1.224744 
2 . 1  1.449137 

3 1.732050 
3.2 1.788854 
3.2 1.788854 
3.6 1.897366 

7 2 .6k5751  
8 2.828427 
8 2.828427 
8 2 .828427  

32.81343 
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RUN 3 
DP SQRT DP 

8 2.828427 
7 2.645751 

5.5 2.345207 
5.5 2.345207 . . I 1 

1.2 1.095445 
1 .4  1.183215 
1 . 5  1.224744 
1.5 1.224744 
1 . 5  1.224744 
1 . 2  1.095445 
1.2 1.095445 

0.98 0 .989949 .  
0.98 0.989949 
0.85 0.921954 
0 .85  0.921954 

0 . 9  0.948683 
0 . 9  0.948683 

0.85 0.921954 
0.84 0.916515 
0.84 0.916515 
0.75 0.866025 
0 .75  0.866025 

0.7 0.836660 
30.35325 



NOMENCLATURE 

AN 

AS 

CP 

% E A  

F 

DH 

HI 

% I  

M 

% M  

MD 

MWD 

N DP 

P ATM 

PM 

PS 

PS GAUGE 

P STD 

PMRA 

PMR AVO. 

PMRC 

PMRU 

DP 

QS 

(square inches), Cross sectional area of nozzle 

(square feet), Cross sectional area of stack 

Pitot tube calibration coefficient 

Percent Excess Air 

(scfd/lO 6 BTU), F factor 

(inches of water) Average orifice meter reading 

(million BTU/hr), Heat Input Rate 

Percent Isokineticity 

(lb/lb mole), Molecular Weight of wet gas 

Percent Moisture 

Mole fraction of dry gas 

(lb/lb mole) molecular weight of dry gas 

Number of sample points 

(in Hg), Local atmospheric pressure 

(in Hg), Absolute pressure in dry gas meter 

(in Hg), Absolute stack pressure 

.. 

(inches of water), Measured static stack pressure gauge 

(29.92 in Hg), Standard pressure 

(lb/hr), Pollutant mass rate based on ratio of areas 

(lb/hr), Average pollutant mass rate 

(lb/hr), Pollutant mass rate based on concentration 

(lb/million BTU), Specific emission rate 

(inches of water), Velocity pressure . 
(cubic feethin.), Actual stack volume flow rate 
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Q STD 

TM 

TS 

T STD 

VLQ 

VM 

VM STD 

vs  
W STD 

WT 

(cubic feethin.), Stack volume flow rate at standard 
conditions 

(degrees R), Average dry gas meter temperature 

(degrees R), Average stack temperature 

(528 degrees R), Standard temperature 

(ml), Liquid volume 

(cubic feet), Sample volume measured by dry gas meter 

(cubic feet), Sample volume at standard conditions 

(ft/sec), stack velocity 

(cubic feet), VolFe of water vapor collected, 
corrected to standard conditions 

(gm). Total weight of particulate collected 

TIME (MIN.)Duration of test 
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CALCULATION FORMULAE 

1. 

2. 

3. 

6. 

5 .  

6. 

7 .  

8. 

Absolute pressure in dry gas meter 

PM = P ATM + DH/13.6 

Absolute Stack Pressure 

PS = P ATM + PS gauge/13.6 

Sample volume at standard conditions 

VM STD = (VM) (T STD/!I'M) (PM/P STD) 

Volume of water collected, corrected to standard conditions 

W STD = (.00267) (VLQ) (T STD/P STD) 

Total sample volume at standard conditions 

V STD = VM STD + W STD 

Percent moisture in stack gas 

7 3  = (100) ( W  STD)/V STD 

Mole Fraction of dry gas 

MD = ~100-~&~/100 

Molecular weight of the wet gas 

+ 18(1-MD) M = (MWD) (MD 

9. Stack velocity 

vs = ( 8 5 . k 8 )  CP)((TS/(PS)(PM))'/e((Sum DP)'/= N DP)) 

10. Stack volume flow rate 

QS = (60)(VS)(AS) 
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11. Stack volume flow rate, standard conditions including 
moisture 

Q STD = (T STD/P STD)(PS/TS ) ( Q S )  

12. Stack volume flow rate standard conditions dry 

Q STD DRY = ( Q  STDI(1-7') 

13. Pollutant mass rate, concentration basis 

PMRC = (.1323)(WT)(Q STD)/V STD 

14. Pollutant mass rate ratio of areas basis 

PMRA = (.1323)(WT)(AS)(144)/(Time 
15. Percent Isokineticity 

%I = (100) (PMRA)/PMRC 

16. Average pollutant mass rate 

PMR AVG = (PMRA + PMRC)/2 
11. % EXCESS AIR 

(AN 

%EA = (100) (%oxygen - (.5)(%carbon monoxide) 
(.264)(%nitrogen) - %oxygen + ( . 5 )  (%carbon monoxide) 

18. Heat input rate 

HI = ((.6) ( Q  STD DRY)/F)((20.9 - %oxygen)/20.9) 

19. Specific emission rate 

PMRU = PMR AVG/HI 
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DATA SHEETS 

Method 5 Sampling Data Sheets 
Impinger Data Sheets 
Temperature Data Sheets 
Chain of Custody Sheets 
Source Test Survey 
Equal Area Determinations 
Laboratory Reports 
Visible Emission Observations Sheets 
Process Data 
Calibration Information 
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Kannapolir. N. C. A t l a n t a .  Ga. 

NODULE SWrQLING DUTA SHEET 
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CLIENT a 1” 7% ,UP L4cs DATE 6 
LOCATION nucMJ d C  SOURCE 
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T i m (  

?t I 
01 

Run # 

Probi 
Temp - 
,*. 

et 

- 
"Hot 

Temp 
F. 

h X '  

'Run # 2 - 
Prob 
Temp 

F. 
- 
Q\(. 

L 

/i ' 
f :t 

- 
Prob 
Temp 

F. 

T- 
i 

- 
6 

-# 



CHAIN OF CUSTODY FORM 

Run No. /, 2. 3 
Sampling L o c a t i o n  &< c E%L*k.J- 

U 

Container  
N o .  Contents 

Probe, n o z z l e  and - cyclone washings 

Impinge r 
s o l u t i o n s  - 

I 13 y 'I 24 -Dry Catch 
Wash 

S o l u t i o n  
TYr'-Wld$3atch I 

I 

Impinger 
weshings 

S i l i c a  g e l  

- I -Wet Catch. 
k'a s h 

+3 $ 3 3  

Sample 

ered b 

I 

I 

I 

Note: L i q u i d  l e v e l s  t o  be marked w i t h  g r e a s e  p e n c i l  on all sample - containers end t o  b e  chzcked when d e l i v e r e d  to lzb. 

Date  

D e l i v e r e d  t o  lab by: 4 0  
R e c e i v e d  i n  lab by: /Qw 
A n a l y s i s  completed by Date t/~?/e". . 
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No. ooo/ 
OBSERVATION O A E  i START 7ME i EN0 TIME 

CI lY 

G7m-d 
STATE DP 
N . L .  

I 

I OPERA; hG MODE 

27 

DESCRIBE EMISSION POINT 

s c  P 

01 010 I D  I 

HEIGHT ABOVE GROUND CNEL I HEIGHT REIATIVE TO OBSERVER 

Yo ' I Sun qo' End 40' 
DISTANCE FROM OBSERVER I DIRECTION FROM OBSERVER 

Stan A@#E 
EMISSION COLOR I IF WATER DROPLET PLUME 

Stan - End - I Anached o Detachd C 
POINT IN THE PLUME AT WHICH OPACTTY WAS DETERMINED 

s(an R/Ue End 
BACKGROUNDCOLOR 1 SKY CONDITIONS 

x Emission Poinl 

Sun Lootlo" Lins 

AOOITIONAL INFCAMATION 1 
I 

0 
D I  

OBSERVERS NAh'E (PRIN 

I 

A N A L Y T I C A L  T E S T I N G  CONSULTAITTS, INC. I 
ORCiANUATION / '  

, I  L L 

CONTINUED ON VEO FORM NUhSER Ioli(ok 1 



No. 0003 
VISIBLE EMISSION OBSERVATION FORM 

EMISSION COLOR 

Stan End 

PHONE (KEY CONTACT) SOURCE ID NUMBER 

IF WATER DR LET PLUME 

Anachm D Daladed 0 

I 

I PROCESS EC..?’/EhT I OPEWT NG M O X  

BACKGROUNDCOLOR 

Stan E M  
WIND SPEED 

Stan End 

CONTROL EOUlFMENT OPEWTING MODE 

DESCRIBE EMISSION POINT 

SKY CONDITIONS 

S n  End 
IND DIRECTION 

Stan End 

/ 
HEIGHT ABOVE GROUND LEVEL I HEIGHT RELATIVE TO q$EfiVER 

- 
WET BULB TEMP /I AMBIENT TEMP 

Stan End 

DISTANCE FROM OBSERVER 

Stan End 
e. , 
,c DESCRIBE EMISSIONS 

RH. percel 

OBSER 

~~ 

SOURC LAYOUT SKETCH Draw Nmh h w  

Plums P n 

DATE 

i 

/ -  v 

J o’ao> CONTINUED ON YE0 FORM NUI.’BER 

- 

\ / 

I 
1 

x Emission Point 

I 

I /  Sun Localion Line 

-, - 
START 7 M E  END TIME 1 *8tr  

0 15 COMMENTS 

OBSERVER’S NAME (P INT) I n/l/ f A  L , # L  



VISIBLE EMISSION CBSERVATION FORM 
NO. 0003 

START ;IME END TIME 

OB LC 
COh!MENTS 

I OBSERVATION DATE 

6/27/d 5 
0 15 

CITY STATE D P  

G m o d  AI- c, 
PHONE (KEY CONTACT) SOURCE IO NUMBER 

OPERATING MODE 

OPERATING MODE 

PROCESS EOUI?MENT 

CONTROL EOUIi!AENT 

S- W d b  -4 

I Stan 00 ' End ' 
DISTANCE FROM OBSERVER DlRECTlON FROM OBSERVER 
Stan /m/  EM/-  ' w 
DESCRIBE EMISSIONS 

EMISSION COLOR IF WATER DROPLET PLUME 

S D n p d  d / A E n d  %- I Anashed 0 Detached C 
POINT IN THE PLUME AT WHICH OPACIW WAS OEERMiNED 

S M  5 End %#d&*x.'/  

DESCRIBE PLUME BACKGROUND 

SOURCE LAYOUT SKETCH Draw N w h  A m ?  

. 

Nind - 
x Emission Point 

~001T10NAL INFCRllAllON 

IBSERVER'S NAME IPRINTL 

ANALYTICAL TESTING CONSULTANTS, INC. i 
DA E Er2Ne ?y 

CONTINUED ON VEO FORM NUh?BER 



VISIBLE EMISSION OBSERVATION FORM 

I B r ” d I  POIllion 



1 

VlSlELE EMISSION OBSERVATION FORM 

COI.’PAVY ,U.g# ~ 

(v 

~ c m n G w c o d  

STRE ADDRESS - 
COMMENTS 204, /e/ 

STATE ZIP 
hr-C. 

SOURCE ID NUMBER PHONE (KCT CONTACT) 

OPERATING MODE 

&--Y/ 
OPEPATING MODE 

1 PROCESS EOUIPUENT 

* / C Y  

CONTROL EOUIFMENT 

&9/LO4f3 c / W c m J  

DESCRIBE EMISSION POINT 

FAek E,+.+ 

HEIGHT ABOVE GROUND LEYEL HEIGHT RELATIVE TO OBSERVER 

Stan PO‘ EM 40‘ 
DlRECTlON FROM 00SERVER 

YO/ 
DISTANCE FROM OBSERVER 

Stan /Q’ EM /a ‘ sun W End a 
DESCRIBE EMISSIONS 

sm P A  UL# $4 End 
EMISSION COLOR IF WATER DROPLET PLUME 

stand,& ~ n d  tuh.Yc Oelached 0 
POINT IN THE PLUME AT WHICH OPACllY WAS DETERMINED 

S W  r h c  E.-.& End J % d E x , ’ 6  

DESCRIBE PLUME BACKGROUND 

sun Tkkr End s k ~  

sm 0h-t End h’h~ sun c/& ~ n d  c/& 
Sun 0-< ~ n d  0-T Stan NW ~ n d  do 
AMBIENT TEMP WET BULB TEMP RH. percsnl 

B A C K G R O U ~  COLOR SKY CONDITIONS 

WIND SPEED WINO DIRECTION 

- 
S W  85’ End $7 ‘ I  
Stack SOURCE LAYOUT SKETCH D n w  N m n  Anow 
r m  c 1 Plume Sun -+ 
wine - - . /e 

I 



No. ODD6 
OBSEiiVAnON DATE i START TME I END TIME 

PHONE ( K E Y  CONTACT) 

CITY I STATE I DP 

SOURCE ID NUMBER 

I 
ADD~TIONAL I'IFOAVATION 

P R S S S  EOUIPV.ENT 1 OPERATING MODE 

I 
ANALYTICAL TESTIITG CONSULTAITTS, IRC . I 

G B  dL 

! CONTlNUED ON VEO FOSM NU1.'OER 

I 

DESCRIBE EIAISSION POINT 

5 

HEIGHT ABOVE GROUND LEVEL I HEIGHT R E U n v E  TO OBSERVER 

vu (stan q~ I End YG' 
DISTANCE FROM 00SERVER I DlRECTlON FROM OBSERVER 

slan ( i z / '  E& (JV 1 I slan End 

DESCRIBE EMISSIONS 

End Jarcll 
1 IF WATER DROPLET PLUME 

5811 w 
EMISSION COLOR ' 
s l a n ~ 4 . r f c  ~ n d  >- 1 ~ n a c h . d ~  Detached C 
POINT IN THE PLUME AT WHICH OPAClTY WAS DEERMINED 

I DESCRIBE PLUME BACKGROUND 

I 
slack SOURCE UYOUT SKETCH D n w  N m h  Ana* 
n m  c 

Emission Point -9 

Sun Localion Line 
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I : .  , . :. :. . .  

FR1MAF:Y MODULE CALIBEATION CALCULATION 

DATE 6/2/89 
F BAF: 2'3.85 
MODULE I D  RNW 1 
BY PAHLAS 

0F:I FIC:E vu Vd Tw 

0. 5 4.15 4.27 73 
1 5.91 6.08 73 

1.5 7.31 7.51 73 
2 8.33 8.59 73 
3 10.21 10.57 73 

. 

Td TIME D HB Y 

c ja - 10 1.583864 1.007125 
93.5 1 0  1.560546 1.006945 
94.5 IO 1 .52729'3 1 .008'304 
95 10 1 . 5 C 6 8 1 0  1.004808 

95.5 10 1 .E62985 0.9'3'3332 
1. 560301 1. 005423 



DATE 
P BAR 
MODULE ID 
VACUUM 
BY 

POSTTEST MODULE CALIBRATION CALCULATION 

OR1 F I CE vw 

1 6 . 1 1  
1 6 .11  
1 6 . 1 1  

7 / 3 / 8 9  
2 9 . 1 1  

RNW #1 
5 - 

FINK 

Vd Tw Td TIME D H@ Y 

6 . 1 5  79 86 10 1 . 5 5 7 8 0 5  1 .000185 
6 . 1 8  79 87 10 1 . 5 k 9 2 6 1  1 . 0 0 0 8 1 9  
6 . 1 9  79 88  10 1 . 5 6 6 6 3 6  1 . 0 0 1 0 2 9  

1 .551167  1 . 0 0 0 6 7 8  



NOZZLE 
NUMBER 

31 
32 
33 
34 
35 
36 
37 
38 
61 
62 
63 
44 
65 
66 
67 
51 
52 
53 

55 
61 
62 
63 
64 
65 
66 
71 
72 
81 
82 
83 
84 
85 

( :,, 54 

NOZZLE CALIBRATION SHEET 

DIAMETER 

0.173 
0.190 
0.191 
0.192 
0.190 
0.192 

0.2 
0.2 

0.250 
0.250 
0.250 
0.250 
0.251 
0.250 
0.252 
0.300 
0.300 
0.312 
0.313 
0.312 
0.376 
0.375 
0.376 
0.377 
0.376 
0.375 
0.440 
0.440 
0.500 
0.501 
0.500 
0.502 
0.502 

0.173 
0.190 
0.191 
0.192 
0.190 
0.192 
0.201 

0.2 
0.250 
0.250 
0.251 
0.251 
0.250 
0.250 
0.250 
0.300 
0.300 
0.312 
0.313 
0.312 
0.375 
0.375 
0.376 
0.370 
0.374 
0.375 
0.640 
0. 660 
0.500 
0.502 
0.500 
0.502 
0.503 

0.174 
0.191 
0.190 
0.192 
0.190 
0.191 
0.2 

0.201 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.253 
0.300 
0.300 
0.312 
0.312 
0.313 
0.376 
0.375 
0.375 
0.378 
0.375 
0.376 
0.460 
0. G40 
0.500 
0.501 
0.500 
0.503 
0.503 

0.173 
0.190 
0.192 
0.191 
0.190 
0.191 
0.201 
0.199 
0.250 
0.250 
0.250 
0.251 
0.250 
0.250 
0.253 
0.300 
0.300 
0.313 
0.312 
0.312 
0.376 
0.375 
0.376 
0.376 
0.375 
0.376 
0.440 
0.440 
0.500 
0.501 
0.500 
0.502 
0.501 

NOVEMBER 14, 1988 

0.172 
0.190 
0.191 
0.192 
0.190 
0.192 

0.2 
0.2 

0.250 
0.250 
0.251 
0.250 
0.269 
0.251 
0.252 
0.300- 
0.300 
0.313 
0.312 
0.312 
0.378 
0.375 
0.376 
0.376 
0.375 
0.375 
0. 660 
0.460 
0.501 
0.500 
0.501 
0.502 

0.173 
0.191 
0.191 
0.192 
0.190 
0.192 
0.199 

0.2 
0.250 
0.250 
0.250 
0.250 
0.269 

, 0.250 
0.252 
0.300 
0.300 
0.312 
0.313 
0.312 
0.376 
0.375 
0.377 
0.376 
0.374 
0.375 
0.440 
0.440 
0.500 
0.501 
0.501 
0.503 

0.501 0.502 



AVERAGE 

0.173 
0.190 
0.191 
0.192 
0.190 
0.192 
0.200 
0.200 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.252 
0.300 
0.300 
0.312 
0.312 
0.313 
0.376 
0..375 
0.376 
0.377 

. 0.376 
0.375 
0.440 
0.440 
0.500 
0.501 
0.500 
0.502 
0.502 

NOZZLE 
NUMBER 

31 
32 
33 
36 
35 
36 
37 
38 
41 
62 
43 
44 
45 
46 
47 
51 
52 
53 
54 
55 
61 
62 
63 
64 
65 
66 
71 
72 
81 
82 
83 
84 
85 

i .  

0.173 0.174 
0.190 0.190 
0.191 0.192 
0.191 0.193 
0.190 0.190 
0.192 0.192 

0.2 0.2 
0.201 0.201 
0.250 0.250 
0.250 0.250 
0.250 0.250 
0.251 0.250 
0.250 0.250 
0.251 0.251 
0.251 0.251 
0.300 0.300 
0.300 0.300 
0.312 0.312 
0.313 0.311 
0.312 0.313 
0.375 0.376 
0.375 0.375 
0.377 0.376 
0.377 0.377 
0.374 0.374 
0.374 0.376 
0.440 0.440 
0.440 0.440 
0.500 0.500 
0.502 0.501 
0.500 0.500 
0.501 0.501 
0.502 0.503 

0.173 
0.189 
0.190 
0.192 
0.190 
0.191 
0.201 

0.2 
0.250 
0.250 
0.250 
0.250 
0.249 
0.250 
0.250 
0.300 
0.300 
0.312 
0.312 
0.312 
0.376 
0.375 
0.376 
0.377 
0.374 
0.375 
0.460 
0.640 
0.500 
0.500 
0.500 
0.502 
0.502 

0.174 
0.191 
0.191 
0.192 
0.190 
0.193 
0.201 
0.2 

0.250 
0.250 
0.250 
0.250 
0.251 
0.250 
0.252 
0.300 
0.300 
0.313 
0.313 
0.313 
0.376 
0.3’75 
0.376 
0.377 
0.373 
0.375 
0. 640 
0.440 
0.500 
0.501 
0.500 
0.502 
0.501 



TYPE S PITOT TUBE INSPECTION DATA FORM 

*33 

no P i t o t  tube assembly l e v e l ?  J yes 

P i t o t  tube openings damaged? - yes (explain below) ./ no 

o =  0 O (<loo), rY2 = n " ( < l o o ) ,  B, = ( < 5 O ) ,  1 

B, = I) O ( < 5 O )  

Y =  0 "  , e =  b 0 A = / . O  c m  ( i n . )  

z = A s i n  y = t) cm ( i n . ) ;  ~0.32 c m  (<1/8 i n . ) ,  

w = A s i n O =  0 c m  ( i n . ) ;  (-08 cm (<1/32 i n . ) ,  

5 c m  ( i n . )  P,,. 5 crn ( i n .  ) 

= 3/8 c m  ( i n . )  Dt 

Comments : 

Calibration required? yes J no 

Quality Assurance Handbook I .  .. 



TYPE S PITOT TUBE INSPECTION DATA FORM 

- *& 
P i t o t  tube assembly l e v e l ?  v yes no 

. , ..::.... .~ :,.. , , P i t o t  tube openings damaged? - yes (explain below) v no . . ., .. ,. ....,. 
::.: ... .,. . 

'yl = 0 O ( < l o o ) ,  a* = D O (<loo), B, = ( < S O ) ,  

B, = 0 O ( < 5 O )  

Y =  0 0 ,  e =  tr O ,  A = / . b  cm ( i n . )  

z = A s i n y =  0 c m  ( i n . ) ;  CO.32 cm (<1/8 i n  

w = ~ s i n e =  D cm ( i n . ) ;  <.08 cm (<1/32 i n .  

' 5 0  c m  ( i n . )  pb - 56 cm ( i n . )  

D t  = % c m  ( i n . )  

Comments : * 

Calibration required? yes  4 no 
1. I 

Quality Assurance Handbook -5 - 



#=36 
TYPE 5 PITOT TUBE INSPECTION DATA FOm 

. /  

J Yes no 

yes ( exp la in  below) / no 

P i t o t  tube assembly l e v e l ?  

P i t o t  tube open ings  damaged? - 
f f l  = 0 (<loo), ff2 - - 0 O (<loo), p, = 0 O ( ( 5 0 ) .  

Y =  0 , e =  0 0  , A = /. / cm ( i n . )  0 

z = A s i n  y = 0 cm ( i n . ) ;  ( 0 . 3 2  cm (<1/8 i n . ) ,  

w = A s i n B =  6 cm ( i n . ) ;  (-08 crn (<1/32 i n . )  

. sx cm ( i n . )  P,, . XC cm ( i n . )  

D =  t '4 cm ( i n . )  

Comments : 

(. 

C a l i b r a t i o n  r e q u i r e d ?  Yes J no 

Q u a l i t y  Assurance Handbook M2-1.7 

..: . .  
\ .  ' ,. , 
i . .  



SThCK TEMPERATURE SENSOR CALIBRATION DATA FORM 
z 

{ a 
Thermocouple number 3 & / - Date 

Ambient t e m p e r a t u r e  b.3 "F Barometric p r e s s u r e  32 i n .  Hg 

C a l i b r a t o r  @& Reference: mercury-in-glass L, 

Reference 
p o i n t a  

number 
b Source  

( s p e c i f y )  

Reference 
thermometer 
temperature,  

"F 

:her 

Thermocouple 
potentiometez 
temperature ,  

"F 
Temperature, 
d i f f e r e n c e ,  

% 

a 

bType of c a l i b r a t i o n  system used. 
Every 30'12 ( 5 O O F )  f o r  each r e f e r e n c e  po in t .  

_ ( re f  temp, OC + 273) - ( t e s t  therrnom temp, O C  i 27311 
ref  temp, 'C + 273 l o o <  - 1.5%. 

Qual i ty  Assurance Handbook Ei2-2.10 



d 
S T h C K  TEMPERATURE SENSOR CALIBRATION DATA FORM 

3 Y  
Date 3-1\21 s?c Thermocouple number 3 @- 3. 

( 

Ambient t empera tu re  6 3 Barometric p r e s s u r e  2 9, 32 i n .  Hg 

Calibrator-p, .  Reference: mercury-in-glass / 

Reference 
p o i n t a  Source 

i 

L 
Reference 

thermometer 
temperature,  

OF 

) the r  

Thermocouple 
po ten t i  ome tei 
temperature,  

O F  

91 

Temperaturec 
d i f f e r e n c e  , 

% 

. 

a 

bType of c a l i b r a t i o n  system used. 
Every 3 O o C  (SOOF) f o r  each r e fe rence  po in t .  

( r e f  temp, O C  + 273) - ( t e s t  thermom temp, Oc + 27311 1oo(1.5%. 
r e f  temp, ' C  + 273 

Q u a l i t y  Assurance Handbook K2-2.10 

. .  :. . .  , :: ... 
\ .. 



\ ( '  

lkf3l.e I ,  

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM - 
I .. 

i ' . ..:. . .... 

.Date . .  l.0//7/& 

Ambient t e m p e r a t u r e  ' 6! "F Barometric p r e s s u r e  - i n .  Hg 
C a l i b r a t o r  Reference: mercury-in-glass 

Thermocouple '.number ":d & 
:... 

... . .. . .  . : 

b I Source  
Reference 

p o i n t -  

Reference 
thermometer 
tempera ture ,  

"F 

&! 73 

3 Z k  

t h e r  

Thermocouple 
potentiometer 
temperature,  

"S 
I 

2 7 4 '  

Temperaturec 
d i f f e r e n c e ,  

% 

Every 3OoC (SOOF) f o r  each r e f e r e n c e  p o i n t .  a 

bType of  c a l i b r a t i o n  system used. 
'[(ref temp, 'c + 273) - ( tes t  thermom temp, OC + 27311 loo(1.5%. 

r e €  temp, O C  + 273 

Q u a l i t y  Assurance Handbook M2-2.10 



Reviewer: Arias ShmWf 
Review Date: 4 If3!42 

A. Background Information 

1. Facility name: a/+ e Z n  &iff ;e5 , Z A C  . 
Location: Concord, ~ n f t h  CnotTna 

2. Source category: Asnhdf:~ Concrete P f a ~ - k  
3 .  Test date: Sbne 27, 1489 
4 .  Test sponsor: B&e %&nes. $? L.  

5 .  Testing contractor: Ana Iu t l / t , f  I %s+,nq &su Ihnh, zrlc. 

6 .  Purpose of test: 
J 

7 .  Pollutants measured 

PM-10 co so2 NOX voc Pb @ 
Others (list) : 6 Jderm i n e  c ~ , ~ . l  i a n e  w+h a m 1 i M M  e 
eM/ss:no m ?e wdcs of she %&eo F hbrfh Pi7 m / h &  . I - 

8 .  Process overview: On an attached page provide a block 
diagram of the unit operations and associated air 
pollution control systema at the facility. 
process tested with letters from the beginning of the 
alphabet (A, B, C, etc.) and APC systema with letters 
from end of alphabet (V, W, X, etc.). Also identify test 
locations with Arabic numerals (1,2,3, . . .) . Using the 
ID symbols from that sketch complete the table below that 
identifies processes or unit operations tested. 

Identify 



DRAFT/WP 
d3006-4/971130 
03/30/92 2 

!, 

i 

B. Process Information 

1. Provide a brief narrative description of the process. 
With as much detail as possible, (e.g., if a furnace or 
conveyor system is used, identify the type of unit) 
describe the equipment used for those operations tested. 
(Note: 
adequate, attach copy or reproduce here.) 

If process description provided in test report is 

75 A-iM 60, f m  e m l ~ ~ ~ ~ ~ s  co~trcl 

.lz7 r n ~ t 2 -  ""spz"4t W r L f e - e f C .  



I 

D m m  
d3006-4/971130 
03/30/92 3 

2. For each process tested list feedstock materials and 
products. Indicate if activity factors are for feed (F) 
rate or product (P) rate. 

I I 

2 

3 

4 

1 

2 

3 
4 

. 

- 
Basis for data: Sorw &>f SusrCLy 



DRAFT/WP 
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C. Air Pollution Control Systems Tested 

1. For each air pollution control system pollution control 
system identified in A.O, note the following 

Note: Be as specific as possible in identifying APCD. For 
example, indicate "pulse jet fabric filter" rather than simply 
"fabric filter." 

2. For each system identified above, provide a narrative 
description. For fugitive systems describe capture 
techniques as well as the removal techniques (use a 
separate page if necessary) 



DRAFT/- 
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3 .  Using the attached parameter list f o r  guidance complete 
the table below. (Use additional pages as needed.) 



DRAFT/hT 

03/30/92 6 

D. Sampling and Analp 

d3006 -4/971130 

Y/N 
Y/N 
YiN 

s Methods 

Y/N 
YM 
Y/N 

1. Complete the following table 

Y/N 
YiN 
Y/N 
Y/N 

rest location Pollutant 

Y/N 
Y/N 

. Y/N 
Y/N 

S & A method 

YiN 
Y/N 
Y N  
Y/N 
Y/N 

Referen4 

~~ 

Y/N 
Y/N 
YIN 
Y/N 
Y/N 

Y/N 
Y/N 
YiN 
Y/N 
YIN 

I 

Y/N 

YiN 
YiN 
Y/N 
Y/N 

I I Y / N  -1 

I I I YiN I YiN I1 



DRAFT/WP 
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2 ,  If a method used was not a reference or Conditional 
method, provide a narrative discussion including any data 
manipulation needed to make results correspond to 
reference or conditional method results. 

3. Describe any deviations identified above. 



DRAFT/WP 
d3006-4/971130 
03/30/92 8 

E. Emission Data Documentation 

1. Tabulate the following stack gas data from the test 
report. (Use additional pages as needed.) 



DRAFT/WP 
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I Mass flux rata 



DRAFT/- 
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3. Present example emission factor calculations below. 

‘ 1  



DRAFT/- / *  
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4 .  Tabulate emission factors 

b3006-4/971130 



DRAFT/hT 

03/30/92 12 
d3006-4/971130 

Tvpe of 
APCD 

Fabric filter 

ESP 

Venturi (or other high 
energy) scrubber 

Packed-bed scrubber 

Carbon absorber 

Parametem 
Cleaning mechanism 
Bagtype 
Cleaning fresuency 
Air to cloth ratio ( N C )  
Pressure drop 
Ida temperature 

Type (wet or dry) 
Number of fields 
Rapping cycle (if dry) 
Specific Collection Area (SCA) 
Particulate resistivity (if known) 
spark rate 
Current and power levels 

Pressure drop 
Liquidlgas (UG) ratio 
Misteliminatortype 

packingdepth 
UG ratio 
caustic use (Y/N) 
PH 
Mist eliminator type 

Bed depth 
Superficial gas velocity 
Bed temperature 
Desorption mechanism (media) 
Flue-gas moisture 
Cycle length 
Timeon-line after breakthrough 




