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Source test: Tire Retreading 

Source Evaluation Results 
Goodyear Tire & Rubber Company 
Jacksonville, FL 

Envisage Environmental 
September 1 987 

EPA
Text Box
Note: This material is related to a section in AP42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/The file name refers to the file number, the AP42 chapter and then the section.  The file name "rel01_c01s02.pdf" would mean the file relates to AP42 chapter 1 section 2.  The document may be out of date and related to a previous version of the section.  The document has been saved for archival and historical purposes.  The primary source should always be checked.  If current related information is available, it will be posted on the AP42 webpage with the current version of the section.
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Y 
PO Box 152 Richfield Ohio 44286 Envisage Environmental Incorporated Phone (216) 526 0990 

October 1, 1987 

The Goodyear Tire & Rubber Company 
1144 East Market Street 
Akron, Ohio 44316-0001 

The following report is the result of the USEPA 
Reference Methods 1-5 Particulate Emission Evaluation 
conducted on September 16, 1987. The test was con- 
ducted at the Goodyear Tire and Rubber Company, Truck 
Tire Center, 1475 Picketville Road, Jacksonville, 
Florida on the Retread Buffer Cyclone exhaust. 

The results are true and accurate to the degree 
specified in the pertinent sections of the Federal 
Register, in force at the time of testing, concerning 
Source Sampling for Particulate Matter. 

Looking forward to answering any questions you may have 
and assisting you in the future. 

Respectfully submitted, 

Tom E. Holder 
Environmental Engineer 
ENVISAGE ENVIRONMENTAL INC. 
8 7- /70 / 
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INTRODUCTION ' .. 

Envisage Environmental Inc. conducted an E.P.A. Methods 
1-5 Particulate Emission Evaluation at the Goodyear 
Tire and Rubber Company, Truck Tire Center, 1475 
Picketville Road, Jacksonville, Florida on September 
16, 1987. The testing was completed by Messrs. Tom 
Holder and Eric Wolfendale and consisted of three ( 3 )  
test runs to establish the particulate emission rates. 
Three ( 3 )  test runs for particle size distribution 
utilizing Andersen Inc. cascade impactors were also 
performed. USEPA Reference Method 9, Visible Opacity 
Determinations were also conducted simultaneously with 
the three particulate test runs. The purpose of this 
test program was to ascertain compliance with EPA 
regulations. 

A part of this facilities operation is the grinding (or 
buffing) of used truck tires as part of the retread 
operation. The amount of tread removed varies with 
each tire and a random selection was weighted prior to 
and after buffing. The buffer is equipped with a water 
spray to cool the tires and to facilitate particulate 
collection. The unit is equipped with a B&J Manu- 
facturing Cyclone. 

Included in this report are the particulate emission 
rates, particle size distribution' and opacity readings 
from the three test runs and the various temperature, 
volumetric, and velocity measurements associated with 
these tests. 





3 
DESCRIPTION - OF PROGRAM 

The tests were conducted in the horizontal extension 
leading to the atmosphere through ' three ( 3 )  sample 
ports. Four ( 4 )  sample points were utilized in each 
sample port making a total of twelve (12) sample points 
per test run. The sample was drawn for five (5) 
minutes at each sample point for a total test time of 
sixty (60) minutes per test run. A diagram of the 
sample point locations is included in this report. 

The samples were withdrawn from the gas stream 
isokinetically with a two foot Pyrex lined probe. The 
probe was attached to a standard EPA Method Five Sample 
Train. The probe and filter compartment were heated 
and monitored throughout each test to ensure that no 
condensation formed prior to the impingers. An ice 
bath was used to ensure that the impinger exit gas 
temperature was maintained below seventy ( 7 0 )  degrees 
Fahrenheit. 

Flue gas composition was determined by drawing an 
integrated air bag sample during each run and analyzed 
with a Hays Republic Model 621A "Orsat" Gas Analyzer. 
The average of these readings for each test run were 
used in calculating the emission rates. 

Calibration of equipment used, to include the dry gas 
meter, orifice meter, and the " S "  type pitot tube was 
conducted August 18 ,  1987. Calibration sheets are 
included in this report. 



DESCRIPTION - OF PROGRAM - con‘t 

All analytical procedures were performed in accordance 
with the methods specified in the Federal Register, 
Title 4 0 ,  Part 60, Volume 4 3 ,  with amendments. During 
the laboratory analysis, a blank was performed on the 
residue left from the acetone and distilled water used 
in the evaluation. The acetone blank was recorded and 
incorporated into the results. The distilled water 
blank was less than could be measured on a 0.1 
milligram analytical balance and therefore was con- 
sidered to be zero. 

A set of sample stack testing equations used for data 
reduction and analysis is included in this report for 
convenience and to aid in understanding the presented 
data. Incorporated figures are from the first test run 
conducted on this date at this facility. 

Enu._age - Environmental - Incorporated - P O  B~i152RlC”f,.id 0h1014299 
Prime W b ,  5264990 
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OPERATIONAL PARAMETERS 
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OPERATIONAL PARAMETERS 

Coodyear T i r e  & Rubber Company 
1475 P i c k e t v i l l e  Poad 
J a c k s o n v i l l e ,  F lor ida  

Run # 1 

Tare Final Removed - # - 
1 NA NA NA 

2 111 108 37 
3 132 108 
4 117 108 
5 112.5 108 

Average f o r  2 t i r e s  = 10.6  
Tota l  f o r  6 7 t i r e s  = 53 pounds 

Run # 2 

1 NA NA 
2 90 74 
3 71 60 

26 I 

4 71 61 
5 
6 
7' 
8 88 

I 

l$ 
Tota l  f o r  a r t i r e s  = 113.6 pounds 

6 6 1 4 9  $3 C W '  

y r#J 0- It3 ,Y I 

Run # 3 - No t i r e s  weighed - 6 t i r e s  buf fed  
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TEST RESULTS SUMMARY 

Goodyear T i r e  C Rubbu Company 

147S Picketvi11e Road 

Jeck.onvll1e. Clorlda 

Retrrad Wfu Cyclone Exhaumt 

PartlculaL. Emission Evaluation 

Conductd - Sptembor 16, 2987 

PARAllETER 

Pounds/hour 

Grains/dscf 

System Flow Rates 

F.rt/ucond 

ACTH 

SCTll 

Rolsture Content 

Volume percent 

Sanple Location Temperature 

Degrees Fahrenheit 

Run I 1 

0.073 

0.0010 

17.- 

2.332 

2,132 

1 .% 

109 

Run I 2 

0.163 

0.0088 

19.38 

2,400 

2,165 

2.26 

114 

Run I 3 

0. i2o -\ 

0 . h  

50.31 

2.4qs 

2.103 

,9 
2.55 

116 



SUMMARY 

Goodyear T i r e  & Rubber Company 
1475 P i c k e t v i l l e  Road 
Jacksonv i l l e ,  F lor ida  

Run # 1 
T o t a l  Rubber Removed - 53 pounds 
Emiss ions  - 0.073 pounds/hour 
E f f i c i e n c y  - 99.86% - &cy #,tl'wP ' "'r * c J " l @ ~  

Run # 2 
T o t a l  Rubber Removed - 113.6 pounds 
Emissions - 0.163 pounds/hour 
E f f i c i e n c y  - 99.86% 

Run # 3 \ f 
Average Rubber Removed Runs 1 & 2 - 
Emissions - 0.120 pounds/hour 
E f f i c i e n c y  - 99.86% 



TEST RESULTS DETAILED 

Envisage d Environmental - Incorporated 
P O  80.1$?Rc".cs O ~ O . . Z ~  - P"0"C 121CI 5260993 
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DATE: S a p t u b u  16, 1987 *.bo1 

Tlae of Day 

1 Ga. Voluae-dry,std. h.td 

2 COndmMte Vapor VOl. Yustd 

3 Gas Stream Wolsture Bua 

4 Nol.wt-flue g.. (dry)  N d  

s Nol.Ut-fIu. g.. <at)  N. 

6 Flu. G a s  V e l a l t y  V. 

7 Flue  Gas Volume-actual 4ocF)r 

6 Flue  G a s  Volume-Std. -11 

9 Partlculak Cone. ca 

- Fro& 

- Fllter 
- xap1ngu. 
- Tota l  

10 E~lsslon Rat. 

- Probe 

- Flltar 
- Impingu. 
- T o t a l  

11 I m k l a e t l c  R s k  I 

E 

hit. RUN 0 1 

CU. ft .  

CU. f t .  

v o l . d r  

l b l lb  mo. 

I b l l b  mo. 

ftlmmc 

cu. ft .  

CU. f t .  

g r / . d  

grlscf 

w/.d 
gr/& 

Ib/hr 

I b l h r  

Iblbr 

l b l h r  

U 

- Total8 #, k M  inc luda  impingmr wight.. 

1110 
1211 

51.90 

1.10 

0.01% 

28.64 

28.62 

47.98 

2.332 

2,132 

0.0022 

0.0018 

0.0003 

0.0010 

0.040 

0.033 

0.006 

0.073 

102.0 

RUN 0 2 

1340 
1445 

51.1s 

1.15 

0.0226 

28.84 

m.59 

49.36 

2,- 

2,165 

0.0011 

0.0017 

0.001: 

0.0088 

0.077 

0.087 

0.021 

0.163 

99.0 

13 

RUN I 3 

1510 
1m5 

51.74 

1 A 3  

0.025s 

26.64 

28.56 

50.91 

2.445 

2,163 

0.0027 

0.0097 

0.0002 

0.0061 

0.05: 

0.020 

0.001 

0.120 

99.3 



PARTICLE SIZING DATA 



PARTICLE SIZE CISTRIBUTD 13 -- - 
EMISSIONS SUMMARY 

Goodyear T i r e  & Rubber Company 
1475 P i c k e t v i l l e  Road 
J a c k s o n v i l l e ,  F lo r ida  

Run # 1 

Approximately 9 3 e . l e s s  t h a n  10  microns 

Therefore:  Approximately 0.068 pounds/hour l e s s  

t han  10  microns.  

Run # 2 

Approximately 89% l e s s  t h a n  10 microns 

Therefore:  Approximately 0.145 pounds/hour l e s s  

than  10 microns.  

Run # 3 
Approximately 90% l e s s  t h a n  10 microns 

Therefore :  Approximately 0.108 pounds/hour l e s s  

t han  10 microns.  



stag. tar- 

w 

0 0.1a63 

I 0.1533 

2 0.1330 

3 0.1525 

1 0,1634 

5 0.1502 

6 0.1642 

7 0.1197 

h c k  0.2161 
-UP 

total 

Clnml 

(9) 

O.la63 

0.1510 

0.1330 

0.1529 

0.1642 

0.1513 

0.1652 

0.1512 

0.2201 

u m t  

(9) 

O.oo00 

0.m7 

O.oo00 

0.- 

O.ooo6 

0.0011 

0.0010 

0.0015 

0.0029 

O.OCn8 

I i n  C u m u h t l v r  
siu rL.u than 
Rang. Sfzr Rang. 

0.0 

9.0 

0.0 

5.1 

10.3 

11.1 

12.6 

19.2 

29.5 

100.0 

91 .O 

91 .O 

85.9 

'15.6 

61 .5 

48.7 

29.5 

0 

affutcn si- 
Diamatu tu) 
cut Ranga 

12.5 > or = 12.5 

7.6 7.8 - 12.5 
5.3 5.3 - 7.8 

3.6 3.6 - 5.3 

2.3 2.3 - 3.6 

1.2 1.2 - 2.3 

0.71 0.71 - 1.2 

0.18 0.M - 0.71 
0 0 - 0.- 
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PART.ICLE SIZXIIG DATA 

Stage Tare 

(4) 

0 0.1609 

1 0.1255 

2 0.1603 

3 0.1535 

4 0.1575 

5 0.1534 

6 0.1584 

7 0.1535 

Back 0.2177 
-UP 

Total 

Coo6ye.r Tire  L Rubkr 00. 

Jmckmnville, Florida 

Ihtread B u f f u  Cyclone firhueat 

R V n l Z  

Final  net k i n  C u a u h t i w  

(9) (g) Range S i u  Range 
Size k h u  man 

0.1621 0.0012 

0.1256 0.0001 

0.1610 0.0007 

O.!sIO o.ooo5 

0.1583 O.OOO8 

0.1540 o.oO06 

0.1592 0.0008 

O.ISI5 0.0010 

0.2233 0.0056 

0.0113 

10.6 69.1 

0.9 88.5 

6.2 62.3 

4.4 77.9 

7.1 m.6 

5.3 65.5 

7.1 58.4 

8.8 49.6 

49.6 0 

E f f e C t V .  size 

Diammter tu1 
cut Range 

12.5 > or = 12.5 . ' .  

7.6 7.8 - 12.5 

5.3 5.3 - 7.6 

3.6 3.6 - 5.3 

2.3 2.3 - 3.6 

1.2 1.2 - 2.3 

0.71 0.71 - 1.2 

0.48 0.46 - 0.71 

0 - 0.48 0 





Stag. Tar. 

(9) 

0 0.1618 

1 0.1517 

2 0.1602 

3 0.1516 

4 0.1606 

s 0.1504 

6 0.1616 

7 0.1521 

Back 0.2134 
-UP 

Total 

PARTICLE SIZIUG DATA 

Coodpar T i r e  C Rubkr CO. 

Jack.onvil1.. F lor ida  

Ratroad Buffmr Cyclonm Exhuest 

R u n 1 3  

Cine1 N e t  x i n  Cumulative 

(9 )  (91 Range Slzo Rang. 
S i u  X La. Than 

0.1627 o.oO09 

0.1532 0.0015 

0.1610 0.0008 

0.1520 o.ooo1 

0.1606 o.oo00 

0.1506 o.OoO2 

0.1621 O.ooo5 

0.1522 O.OoO1 

0.2262 0.0128 

0.0172 

5.2 94.8 

8.7 86.0 

4.7 81.4 

2.9 79.1 

0.0 79.1 

1.2 77.9 

2.9 35.0 

0.6 74.4 

74.4 0 

EffOctrn size 

Diamotor ( U )  
c u t  Rang. 

12.5 > 01 - 12.9 
7.8 7.6 - 12,s 

5.3 5.3 - 7.8 

3.6 3.6 - 5.3 

2.3 2.3 - 3.6 

1.2 1.2 - 2.3 

0.71 0.71 - 1.2 

0.48 0.48 - 0.71 

0 - 0.48 0 
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VISIBLE EMISSIONS 

- Envisage Environmental - Incorporated 
P O  80“ IS2RIC”llllld O”lomza5 - Phone 1216) 526-0993 



2 j  
-rii e- 

krvisago 
Environmental Name of Company I-0 IJO- r ko 

;;;;tz!!2M E a t  Owner. Manager or Agent 

Address 

Observation Point h 2 S L c I :  

Observation BQJn fk,&?. M Ended W M :  Date ?-/h* 6’ 
Distance from stack feet. Observer f $  d 



Envisage 2 1 1  Environmental 
Incorporated 

Name of Company ~~~~- .t &Tce,J 

Address 
Po b r  152 Richleld Ohio 44286 

ph, (2161 5260990 uer+ Owner. Ma-r or Agent 

Observation Point -?ccki- Lof a s C I ~  
Observation Began 13yb M Ended- M: Date 4- I 6  - x? 

Was Uncombined Water 

Present? OYes 

- .  .. 



-. 
C .  .. - .. 



SAMPLE POINT 

LOCATION DIAGRAM 

Envisage - Environmental - Incorporated - P O  80.>52RCcnl.d om04.ze6 
P"onel2t6, 526.0959 



2 ' I  
SAMPLING LOCATION 

Goodyear T i r e  & Rubber Company 
J a c k s o n v i l l e ,  F lo r ida  

Retread B u f f e r  Cyclone Exhaust 

Envisage - Environmental - Incorporated 
P O  80.112Rc"lem O"01.2e6 - P"D"C,216,1&aR3 
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SAMPLING TRAIN DIAGRAM 

- Envisage Environmental - vnane 216 526.0990 

- Incorporated 
P O  B o r 1 , ? 9 c " l s o O n o . ~ z n 5  



'3 j. 
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STACK TESTiNG 

EQUIPMENT SPECIFICATIONS 

Envisage - Environmental - Incorporated - P O  BO.,52!+cnl*o O n o u z M  
Pnonc,?!b 5- 

i 



fOUIPMEY7 LYD SPECIFICAIZOWS 
II.S.E.P .L .  REFERENCE METHODS 1-6 3 d 

Control Unit (Mmtmr box) Equipment 60eIgnmtlon 

Control Unit *'a MB-oi L 02 
Control Unlt MB-03 
Control Unit *'e 1111-01 - OI 

Jnviemge tnvironmentel Inc. (E.t.1.) 
hderaen Samplere 
Remmufmcturmd R . l i . t .  

%DPh BOX 

Xmplngere - p r  aemple treln (each wt changed for mech tmmt run) 

Lanpth 
& &bc 

I foot 

7 foot 
10 foot 
12 foot 
15 foot 
24 foot 

a foot 

a foot 

Tamporeture Soneora 

ega fnglneorlng (I typo thumocouple) 4: Therm0 tlectrlc (I typ. thmrmocoupl.) 
tlehmr Scientific 
fieher klentific 

?reeeure Ge9.e 

Dr er Incline Renometer d yer Incllne. Manometer 
Dryer Mmgnehelle 
Dryer Ilegnehelle 
Duymr 'U' tub. Manometer 
Dryer 'U' Tub. 11enomt.r 
Dryer Ilicrotector  micro-menometer) 

Cbemlcala L Roegent. 

Imopropanol 
hat, 

drogen Peroxide 
etonm 

2 M o d i f i d  Smith-Greenburg typo 
2 Smlth-Croonburg t y p  

-res. Ouertz. Teflon 
SS, Pyres, Ouartx, Toflon 
W, ? y r u .  Teflon 
SS, Wrn. Tmfloa 
S. P y n x .  tefloa wn, Tmflon 
W, ?ynz. Tmfloa 
IS, TofLon 

Equipment Bealgnetion - TW 

n-or & 01 
?V-03 - OI 
Mercury fhermometer 
BImetmlic Tl~ermobetor 

TIP. 

Oil. 0 - 0.29 inch wbter 
011..0 - 10 inch ueter 
Mmgnetic/Mechenleel o - 1 inch weter 
MegneticlMechenlcel 0 - 10 inch Water 
Mercury. 36 inch 
Water. 72 inch 
Water. 0 - 1 incb water 

Ddonizedldletill.6 
Reagent *redm ( BO 8 eolutlon for armplini 
Remgent srmde ( % eolutlon for uepling 
Reagent grade t 

Lemtone-lmolubl~ L Il0.t etablm 

0.001 8 realdue) 
6 - 16 B@*h 



LABORATORY SECTlON 

Envisage 
Environmental 
Incorporated 
P O  BO“,S*RIS”,ICld O”LO442ffi 

Phone 12161 5264893 



DATE: 16, 1987 

1 Saapllng Time 

2 Barometrlc Premmuro 

3 Statlc Promm~re 

Stack Premmuro 

4 Gaa Meter Volumo 

5 Stack Area 

6 Nozzlo Dlametu 

7 Metu lupuature 

8 Stack Temperature 

9 Veloclty Hoed 

10 Orlflw Prommure 

11 Carbon dloxide 

12 0xyg.n 

13 Carbon monoxldo 

I4 Nltrogen 

15 Pitot OD.ffiCleat 

16 Yater Co1l.ct.d 

Sabple Wight: 

17 - Rob. 

18 - Clltor 
19 - I.pingu. 

LABORATORY SUMMARY S U E T  

Coody.ar T l r e  L Rubbor -pony 

Ibtroad Buffu Cyclone Erhaumt 

Partlculato Emlamlon Tent 

onit. 
mlnutem 

in. Mg 

ln .  H20 

in. Ug 

CU. it. 

aq. it. 

d e .  i n .  

degrees F 

degrua R 

d e g r r s  F 

degrmem R 

in. 1120 

i n .  1120 

L 

L 

L 

I 

.I 

(I 

g 

9 

RUN I 1 

60.0 

30.0s 

0.26 

30.07 

59.62 

0.81 

0.25 

119.8 

579.8 

109.1 

569.1 

0.612 

2.75 

0.0 

20.9 

0.0 

79.1 

0.85 

23.3 

0.0077 

0.0065 

0.0011 

RUN # 2 

60.0 

30.02 

0.28 

30.04 

59.57 

0.81 

0.25 

126.9 

586.9 

114.3 

574.3 

0.831 

2.89 

0.0 

20.9 

0.0 

79.1 

0.65 

26.6 

0.0145 

0.0164 

0.0039 

3 j 

RUN I 3 

60.0 

30.00 

0.26 

30.02 

60.57 

0.81 

0.n 

130.0 

590.0 

118.3 

578.3 

0.843 

2.93 

0.0 

.20.9 

0.0 

79.1 

0.85 

90.4 

0.0096 

0.0132 

0.0007 



e30 i 
l 

i e 

i 
I 

UEIGWT OF PFIRTICtlLClTE COLLECTED 

0. 6eBe i 0.8865 J 1 FILTER 

I I I I 

* 
Corrected for Retone BXank 

Convert weight of water to vo!umc by d iv id ing  
weight increase by d e n s i t y  of water: 

Envisage - Environmental - Incorporated - P O  BO.152Ucnlalc on014286 
Phone 2,c  ,)50990 



3 ‘l 

UEIDM OF PFlRTICLhATE COLLECTED 

.. 
C o r r e c t e d  for ketone Blank 

c 
Convert  weight o f  water to volume by dividing 
weight increase by density o f  water: 



P t M T  Goodyear 

DOTE September 16, 1987 

RVN M). 3 

cc)GE No. I f  

3 d  

UEIGCIT OF PFIRTIIXBTE COLLECTED 

Corrected for Accrtae Blank 

Convert weight of water to volume by dividing 
ueight increase by density of water: 

Increase g 
(1  g/mIl 

------------ = Volume Water, nI 



TEST 

GAS 

I .I 

ORSAT DATA 

co 
2 

0 
2 

n o t  i r  a c t u a l  - C 0 2  r o r d l n q )  

co 
n o t  lr a c t u a l  - 02 rom'dlng) 

N 
2 

nmt i 8  I00 - 
CO r r s d i n a )  

1 

LCtU.1 
Iomdinq 

20.9 

N o t  

- 
0 

!O .9 

- 

- 
ctu.1 
madinq 
7 

20.9 

3 

tctu.1 
l m d l n q  

20.9 20.9 

0 

Envisage - Environmental - Incorporated 
P O  80" 152RIF"llCUI O"l..mm 
Pnane 1216) 52MFAJ 



ORSAT DATA 

TEST 1 1 

GAS 

CO 
2 I 10 

0 I I 

I 2 
not i o  actual - C02 roadins) I;... 

not i a  octual 

net i o  100 - 
CO raading) 

Comnmnta: 



4 1  
ORSAT DATA 



CALIBRATION SECTION 



METER BOX CALIBRATION 

r 

in. HZO 

Prss.Barosmter <P 1 in. Hg 

Vol.Mster Box (V ) CY. it. 

Vol.Test Ifetmr(V 1 CY. ft. 

Temp. Meter Box ( T  > F 

R 

b 

t 
0 

a 
0 

0 
Teap. Test Mstsr i T  ) F 

R 

t 
0 

Time (t) minutms 

METER FACTOR ( Y )  

- Average 

METER COEFFICIENT <^Ha) 

- Avsragm 

0.5 

29.99 

3.960 

3.911 

79.6 

539.6 

74 .O 

534.0 

10.0 

0.997 

1.826 

- 
1 .o 

29.99 

5.615 

5.500 

84.5 

544.5 

74.0 

534.0 

10.0 

0.9% 

1.830 

"t 

3.0 

29.99 

9.7% 

9.515 

91.3 

S51.3 

74.0 

534.0 

10.0 

1 .m 

1 .oo -----_ 
1.812 

I .83 ____-_ 

5.0 

29.99 

12.659 

12.150 

96.9 

556.9 

74.0 

534.0 

10.0 

0.989 

ps5 I 

I .e33 

7.0 

29.99 

14.895 

14.355 

100.5 

560.5 

74 .O 

534.0 

10.0 

0.995 

1.827 



'S" TYPE PITOT TUBE CALIBRATION 4 

"S" T y p  P i t o t  Tu& <Pro&) 8 09 2 foot R o b  ------------------- 
Calibration Dato: Augud 17, 1987 

_-I-------------------- 

uhere: 

C 

'atd 

L 

'std 2 

I Coefficiat of Typ. S p i t o t  tu&, d i80ns ion leu  

I Coclf f iCiat  of Standard P i t o t  fub. (0.991. d i 8 m s i O n l U a  

P 

= V e l o c i t y  head ~oaaurrd by atandard p i t o t  tub, iachea It 0 

P̂ I Valocity bead Dosmurd by T Y p  S p i t o t  tube, inch.. H 0 2 P 

Side A 

Side B 

Side A 

Side B 

Sido A 

Side B 

i 0.851 
I 

I 
0.46 I 0.34 

0.851 
I 

0.46 I 
I 0.34 

0.851 
i 
I 
I 
I 
I 

0.84 
i 
I 
I 0.84 1 0.651 

0.62 

0.61 I 



4 .j 
NOZZLE DIAMETER CALIBRATION 

I.D. of nOZZle8 are checked periodically .by inside 
micrometer on At h A S t  12 different diameters. If 
deviation exceeds +0.001" on an average or 0.00288 
maximum, nozzle is'reworked. Sharpening occurs after 
each test. 

CALIBRATION FREQUENCY 

The frequency of calibration is dictated by the Federal 
Register, Volume 02, Number 160, August 18, 1977. The 
regulations state that you m18t "use methods and 
equipment which have been approved by the Administrator 
to calibrate the orifice meter, pltot tube. dry gas 
meter, and probe heater. Recalibrate after each test". 

The methods of CAlibr8tio~h are determined from 
"WintenAnce, Calibration, and Operation of Isoklnetic 
Source Sampling Equipment," published by the U.S. EPA 
Office of Air Program Publications APTD-0576. Per the 
above listed regulations, the equipment VAS checked 
after the stack test and the values of Y, Cp (Test) and 
nozzle diameter had not appreciably changed from the 
acceptable tolerances. 



4 9.i 

FIELD DATA SHEETS 

Envisage - Environmental - Incorporated 
P O  Bo. I S 2 R C " l O . a  011104.286 - P"onc121611- 
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EMISSIONS SAMPLING 



A 

A 
n 

*a 
B 

c 

C 
P 

a C 

D 

I 

'I 

'5 
I 

K 
P 

d 
I 

I 

I 
0 

a 

8 

a 

a 

m 

m 

a 

2 
Croaa Hctional  araa of atack or duct* it  . 
Croaa metion.1 aro;of n o a l e ,  it . 
Yator vapor in 9aa atroam, proportion by volumo. 

1 

Pitot tub. eoofflcient, dimmnalonlou. 

Concoatration of particulata mattar  i n  9aa otrou, dry 
baala-corractod to  8tandaZd conditione, pldod.  

l o l o c u l u  n i 9 h t  of 9.a. dry boai., lb/lb-BOlo. 

Total oaount of partieulata B a t t n  COll&.d, 9. 

Ioloculu wisbt of 90.. mt boaia, lb/lb-8010. 



- Uoloculor roight of r o t o r ,  18 lb/lb-mol.. 
U 

8 

Donoity of uotor, 0.0022 lbI.1. 

Aver090 of tho equuo rooto of tbo roloeity hood roodingo, 
t biz; 8 t ia.a o >. 2 

Voluootric f l w  rot0 ot 9oo otroom eondlticlu. 4.C.F.E. 

Dry VOlUBetXiC *ea f l w  roto corrdd to okndord 
conditiono, SX.F.8. 

a 0  
Idool goo conmtont, 21.aS la. llg-ft I 

toto1 oooplisg time, minutoo. 

1-lb-001.~ 

0 . Avor.90 dry goo ootor tomp.raturo. 1. 



V 8 

V 
Dtatd) 

V 

rfotd) 
V 

1¶.6 

' Eo2 

' O2 
8 

a m  

8 I  8 
2 



. 

EMISSION SAMPLING 

CALCULATIONS 



V I 

.<.td) 

Uhara : 

V I 

mcstd) 

V I 

T I 

T I 

P a 

*a I 

13.6 = 

P I 

atd 

bor 

a t d  

Examplo: Run 1 -_------ 

V I 

T I 

-U I 

P I 

B 

bar 

V I 

mcatd) 

I 

CEPA Equation 5-l> 

V o l u a  of 4.8 rsllpla aoaaurd a t  m a t u  box Ccorrrctd to 
standard wndition8). f t  . 
Voluma of gaa ~ m p h  maaaurd a t  notor box (matar 
m n d l t i o n a ) ,  it . 
Standard abmoluta toaporaturr. 528 Rsnklne. 

dvarage d r y  gaa motu hmpmretura ,  

Barcuotric Prouurm, in. Ug. 

Avuage prurw diffumtisl a u o n  orifice, i n .  H 0. 

Spodflc g r a v l t y  of marcury Wg). 

M M l u t a  pra8aura a t  atandud condition=, 29-92 in. Hg. 

3 

3 

0 

0 
R. 

2 

3 
59.62 f t  

579.6 R 
0 

2.75 in .  U 0 
2 

30.05 in. Hg 

I I 
528.0 

59.62 < 0.9106 1 

2.75 I 
I 

I 
I 30.05 
I 13.6 I 

I 

_-___- 

29.92 

I 



V I 
U(Std) 

Vhara: 

V I 

V I 

P I 

I I 

R I 

r . 
P I 

U(8td) 

IC 

U 

U 

std 

atd 

Exampla: Run 1 _------- 

V I 

IC 

V I 

utatd) 

. 

V 
IC 

- - 
I I 
I P  I 
I V I  

I 1 ------ 
I I 
I #  I 
I U I  - 

(EPA Equation 5-2) 

9 
Voluaa of uatar vapor in gas ~ m p h  (standard condltlona) it . 
Uolrua of u a t u  collrctd in implngus C aillca gal, ml. 

Dumlty of uatu ,  0.0022 Ib/Bl. 

llolmculu wight of v a t u ,  18 lbllb-mola. 

Idml gaa constant, 21.63 In. Hg-ft / 

Stendard absolul. taaporatura, 526 Ranklna. 

Abaoluta prauura at standard conditions, 29.92 in. Hg. 

9 0  
R-lb-mol.. 

0 



B m 
Y 8  

fEPA Equatlon 5-9) 

B I 

U8 

V m 
uC8td) 

V I 

u(8td) 

V - .  
B(8td) 

B m 
Y8 

m 

-tu vapor in gas 8 t . r ~ .  proportion by velum.. 

3 
1.10 ft 

3 
n.m ft 



U I 

d 

II I 

0.440 - 
0.320 = 

0.280 = 

d 

L C O  = 
2 

X O  = 
2 

r 0 0  I 

rtl = 
2 

*a i 
2 

K O  I 

2 

.CO I 

x Y  - 
2 

0.440 <W > 0.320 <rO > 0.m ( f i  
2 2 2 

(EPA Equation 3-2) 

IIoJ.cular w i g h t  of gas, dry basis, Ib/lb-Bolo. 

Uol.cular wight of CO d l v l d d  by 100. 

Uolocular w i g h t  of 0 d l v l d d  by 100. 

Uol.cular w l g h t  of Y or CO <SOB* for both compound.) 
d lv ldod  by 100. 

P u c a t  by volume of 00 i n  gas stroam (dry basis). 

k r a u t  by voluao of 0 i n  gas s t r w  (dry baaisl. 

hrcont by v o l ~ m o  of 00 i n  gas s t r w  (dry basis). 

h r c o n t  by V O I U B ~  of tl In gas stroam (dry basis). 

2 

2 

2 

2 

2 

2 

0.0 

20.9 

0.0 

79.1 

0.440 f 0.0 0.- f 20.9 I + 0.280 ( n.1 ) 

0.400 6.666 22.118 - Envisage - Incorporated 
Environmental - P O  ~ 3 ~ ~ 1 ~ 2 ~ ~ ~ n i ~ e r n  om044286 
P”onc,216)5260993 



5 :f 

II I 

8 

Uhoro: 

U I 

8 

II I 

d 
B I 

U8 

II I 

Y 

II I 

d 

B t 

Y8 

II I 

8 

I 

I 

H < ! - B  ) H < B  ) 
d U8 U U8 

<-A Equation 2-51 

26.84 lb/lb-mol. 

0.01% 

28.84 < 1 - 0.01% J 

28.271 0.353 

16 0.01% 



I 

ft  I <Ib/lb-aole)Cln.Hg) I >  

U C I  P - rn P i t o t  t u &  a n m t a n t ,  85.49 ---- I ----0-------------- I 
C R1Cin.H 0 )  I 

2 - K 

C = P i t o t  tu& comff lc len t ,  d i m . n s i o n l e u .  
P 

-P = Avuaga  of t h e  s q u a r e  root. of th. t n l o c l t p  baed 
I -- 

readings ,  C \ l p  ) < in.H 0 ). 099 
2 

0 
T - Averagm m b s o l u t m  gaa mtraam t e m p r a t u r a ,  R. 

P 

P = Bmroamtrlc Rassura, i n .  Ug. 

P = Pressure dlffurntlal  from gas mtram to s t ~ o r p h u a ,  

a 
= A b m l u h  gaa sba- prmssum,CP P /13.6) in-ilg. bar  g s 

bar 

9 ( a t a t l c  pressure) in.H 0. 
2 

M * Molecular weight of gas, wot bas la ,  Ib/lb-mole. 
s 

C = 0.85 

I /2 P 
"P * 0.812 1n.H 0 

2 
c. -9 

T I 569.1 -u 
a 

= P + P /13.6 30.05 0.26 jM.6 = 30.07 1n.Hg P 

U 9 28.62 lb/lb-BOlm 
a bar g 

a 



61 

Q = 

Yhoro: 

A = 

V I 

60 c 

l l w v  x 60 
l 

Vollu.trlc flw r o b  a t  gam stroam conditlonm, A.C.F.U.  

Cromm u c t i o n a l  area of mtack or duct ,  ft . 
Avusga gan ntroem velocity, fttuc. 

Conversion factor from -dn to minut... 

2 
A I 0.81 f t  

V I 4’1.98 fttuc 
l 



I I P  I 

0 I 

8d 

Mare: 

0 
8d 

60 

fl 

V 

A 

T 

r 
P 

P 

P 

Y8 

8 

8td 

8 

8 

bar 

9 

8td 
P 

I 

5 

I 

I 

I 

I 

* 

I 

I 

I 

I 

(EPA Equation 2-10] 

Example: Run 1 __-_---- 
B 

V 

A 

T 

P 

Y8 

8 

8 

8 

0 
d 

= 0.01% 

I 47.98 ft18.C 

I 0.81 ft 

569.1 R 

2 

0 

= P P j19.6 = 30.05 0.26 113.6 = 30.07 1n.Hg 
bar 9 

528.0 30.07 

569.1 29.92 
___-_- 

I 60 < 1 - 0.01% I I 47.98 ) < 0.81 ) - Envisage Environmental - Incorporated 
P 0 Box I52R1chlieJd Oh014286 - Phons 12W 5- 



C . 

Yhara: 

C = Concentration of particulatm matta i n  gam strum, dry  
a 

baaia-corrutd to mtanderd COnditlM.. g r / d . d .  

w Total amount o f  port l cu la t .  m a t t u  Colloctd In probm uamh 
n 

and on f i l ta .  g. 

V V O l U E  Of go0 mO6SUr.d at box <aUr.ctrd t0 
m<mtd) 9 

mtandard coaditiona), ft . 

II I 

n 

V . 
.<atdl 

C I 

8 

< pr0bm) c f i I t a ’ >  
0.0077 0.0065 = 0.0142 g 

3 
54-90 ft  

I 



I 

mere: 

L * Partlculetm Emlulon Rat., Ib/hr. 

Q = Dry  volumetric gam flow rato corrrtd to 8tandard 
8d 

COndltlM8, S.C.F.N. 

C I. 0.0010 gr/drd 
a 



i 

I 

i 
i 
I 
! 

I 

I I 

Uhoro: 

I 

T 

K 

V 

V 

T 

P 

VI 

t 

V 

P 

D 

A 

8 

3 

IC 

B 

B 

bar 

8 

8 

n 

n 

bmt of 1 8 0 k i M t k  . U p l i n ( l ,  1. 

AWrOgO Ob8olut. gB8 B t r O 8 B  toBp.r . tUr . ,  
0 
R. 

S O  
Constant. 0.002669 In.Hg-ft h 1 -  R. 

VO~UD. of v a t u  colloctd in impingum C .ilia gel, 81. 

Gas ~ ~ p h  V O ~ U B B  moosurd a t  motor box (motor condlt lona) ,  ft . 
Avorego dry gam motor tomp.raLuro, 

Baromatric Prossuri, in. Hg. 

Avuago pro88uro d i f f u m n t i s l  ~QO.. orifia, i n .  B 0. 

Total 8ampllng tho ,  minut... 

3 

0 
R. 

2 

Avuago gam 8troOB volocfty. ft/.rC. 

AbMlUto 9.8 8tr.m pro8surr. in.Hg. 

Nominal d i s r r t u  d probm n o u h  t i p ,  incho8. 

Cro.8 .rctlonal orma of amzIo, ft  . 2 

Examplo: Run I -------- 
0 

T I 569.1 R 
8 

V I 23.3 B 1  

3 
IC 

V I 59.62 ft 
B 

0 
T = 519.8 R 

2 
A - O . O O 0 ~  ft  

n 
1-  

-H I 2.75 1n.H 0 

t I. 60.0 min. 

V I 47.98 fttuc 

P I 30.07 in.Hg 

P I 30.45 in.Hg 

2 

8 

8 

bor 
-. 

1 
I- 59.62 - 1  I- 0.26 'I I 

23.3 I I -------- I I 30.45 ----- l l  
I- 519.8 - 1  I- 13.6 -I I 

I 

. 102.0 x ------- 
Envisage - Environment - Incorporated - ;";"".4;;wB;5;;;;c ot 




