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Envisage Environmental Incorporated £5.% 8 2655 " “

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. flsllre

Tom E. Holder
Environmental Engineer
ENVISAGE ENVIRONMENTAL INC.

ga7-170/
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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 rumns 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 wused 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
collgction. The wunit 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.
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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 wused t¢o ensure that the impinger exit gas
temperature was maintained below seventy (70) 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.
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DESCRIPTION OF PROGRAM - con't

All analytical procedures were performed in accordance
with the methods specified in the Federal Register,
Title 40, Part 60, Volume 43, 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.
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OPERATIONAL PARAMETERS

Coodyear Tire & Rubber Company
1475 Picketville Poad

Jacksonville, Florida
Run # 1
£ Tare Final Removed /)
1 NA NA NA %’&/A
2 111 108 3 0,073 r
3 132 108 26
Ly 117 108 ]
5 112.5 108 4 /

K2.5 JU= /.G beSrie

Average fortzbtires =

10.6

Total for 6ptires = 53 pounds ~ 7

Run # 2 b rer g,/ gt
assum?%\fv/ ra_,.
1 NA NA Scrapped in H‘w
2 90 70 16 sorp ey ,1//3/0”
3 71 60 11 il
Y 71 61 10
5 82 67.5 15.5
6 75 57 18 TC*ILL-/:"/M/Z/M
2 104 89 15 0./63 /
8 103 88 15

Average for 7 tires
Total for 8,tires

995
= 1u.#--/ 109,87 #o- 7 e )4 S lve

113.6 pounds

‘ w4

Run # 3 - No tires weighed - 6 tires buffed

"

g
%%
)
3
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TEST RESULTS SUMNARY

Goodyear Tire & Rubbar Company

14735 Picketville Road

Jackaonvilie,

Florida

Retread Buffer Cyclone Exhauat

Particulate Emiasion Evalustion

Conducted - Septesber 16, 1987

PARANETER
Particulate Eanissjions

Pounds/hour

Graina/dsecf

Systea Flow Rates
Feet/sacond
ACFN

S5Cri

Moisture Content

Volume parcent

Sanple Location Temperature

Degrees Fahrenheit

10

Run # 1 Run # 2 Run # 3

0.073 0.163

0.120 N
0.0040 0.0088  0.0064
47.98 49.38 50.31
2,382 2,400 2,445
2,132 2,165 2,183
¥
1.96 2.26 2.95%
109 114 118
4
| s
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SUMMARY

Goodyear Tire & Rubber Company
1475 Picketville Road
Jacksonville, Florida

Run # 1
Total Rubber Removed - 53 pounds
Emissions - 0.073 pounds/hour p}d"t
Efficiency - 99.86% - th¥ e} §
_ h'?-ghcjom&
Run # 2
Total Rubber Removed - 113.6 pounds
Emissions - 0.163 pounds/hour
Efficiency - 99.86%
Run # 3
Average Rubber Removed Runs 1 & 2 - .3 pounds

Emissions - 0.120 pounds/hour
Efficiency - 99.86%
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DAYE: Septesber 16, 1987 Syabol

W N -

LY

O O N 0

10

11

Tine of Day

Gas Volume-dry,std.
Condensate Vapor Vol.
Gas Streas Moisture
Nol.Wt-flue gas (dry)
Mol .Wt-flue gas (wet)
Flue Gas Valocity
Flue Gas Voluae-Actual
Flue Gas Volume-5td.
Particulata Conc.

-~ Proba

- Filter

- Impingers

- Total =
Enilllonikatn

~ Probe

- Filter

- Impingera

- Total »

Isokinetic Rate

TEST RESULTS
Goodyear Tire & Rubber Company
Retread Buffar Cyclone Exhaust

Particulate Emisaion Teat

Units RUN # 3 RUN » 2
1110 1340
1214 1445
vastd cu. ft. 54.90 S4.15
Vwstd cu. ft. 1.10 1.25
Bus vol.dec 0.0196 0.0226
Had 1b/1b mo. 28.84 28.84
Ns 1b/1b mo. 28.62 28.59
Vs ft/sec 47.98 49.38
ACFR cu. ft. 2,332 2,400
SCFN cu. ft. 2,132 2,163

Cs
gr/sct 0.0022 0.0041
gr/sct 0.0048 0,0047
gr/sct 0.0003 0.0011
gr/sct 0.0040 0.0088

E

1b/hr 0.040 0.077
1bshr 0.088 0.087
1bshr 0.006 0.021
lbshr 0.0739 0.163
1 X 102.0 29.0

» Totals DO NOT inciude impingsr weights.

18

RUN # 3

1540
1645

54.74
1.43
0.0253
28.64
28.56
50.31
2,443

2,188

0.0027
0.0037
0.0002

0.0064

ol“l
0.070
0,004

0.120

29.3
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PARTICLE SIZE DISTRIBUTION 10

—

EMISSIONS SUMMARY

Goodyear Tire & Rubber Company
1475 Picketville Road
Jacksonville, Florida

Run # 1
Approximately 937 .less than 10 microns
Therefore: Approximately 0.068 pounds/hour less

than 1C microns.

Run # 2
Approximately 89% less than 10 microns
Therefore: Approximately 0.145 pounds/hour less

than 10 microns.

Run # 3
Approximately 90% less than 10 microns
Therefore: Approximately 0.108 pounds/hour 1léss

than 10 microns.
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PARTICLE SIZING DATA

Goodyear Tire

& Rubber Co.

Jacksonville, Floridas

Retread Buffer Cyclone Exhaust

- - -

Run # 2
Conducted: Septasber 16, 1987
Teaperature (F): 109.1
Sanple Rate (cu.ft/ain): 0.38
Saaple Time {(ainutes)? 5.8

Stage Tara Final Net X in
Size
<g) (g’ <g) Range

0 0.1963 0.193 0.0000 0.0
1 0.1533 0.1540 0.0007 9.0
2 0.1370 0.1370 0.0000 0.0
3 0.1325 0.13529 0.0004 5.1
4 0,163¢ 0.1642 0.0008 10.3

5 0.1502 0.1518 0.0011 t4.!
6 0.1642 0.1652 0.0010 12.8
7 0.1497 0.1512 0©0.0015 19.2

Back 0.2181 0.2204 0.0023 29.5

-up
Total 0.0078

Cunulative Effectve

X Leas Than
Size Range

100.90

91.90

91 .o

85%.9

61.3

48.7

29.3

cut

Dianstar

12.5

7.8

1.2

0.71

¢.48

Size
Range
{u)
> or = 12,5

7.8 - 12.5
5.3 - 7.8
8.6 - 5.3
2,3 - 3.6
1.2 - 2.3
0.73 - 1.2
0.48 - 0.7¢

0 - 0.48
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PARTICLE SIZING DATA

Goodyesr Tire & Rubber Co.

Jacksonville, Florida

Retread Buffer Cyclone Exhuast

Run # 2

Conducted:
Teaperature <FJ):
Sample Rate (cu.ft/min):

Sasple Tise (ainutes):

Stage Tare Finsal Net X in
Size
(g) <g) <g) Range

0 0.1609 0.1621 0.0012 10.6
! 0.1255 0.1256 0.0001 0.9
2 0.1608 0.1610 0.0007 6.2
S 0.1535 0.1540 0.0005 4.4
¢ 0.1575 0.1563 0.0008 7.1
5 0.1384 0.1540 0.0006 5.8
6 0.1564 0.1%92 0.0008 7.1
7  0.1535 0.1545 0.0010  @.8

Back 0.2177 0.2233 0.0056 49.6

Total 0.0113

Septeabsr 16, 1987

Cunulative
X Less Than
S5ize Range

89.4

?7.9

70.8

63.5

38.4

49.6

1

Effectve Size

cut Range
Diaseter <u)
12.5 > or = 12.5
7.8 7.8 - 12.5
5.3 5.3 - 7.8
3.6 3.6 - 5.3
2.3 2.3 - 3.6
1.2 I.é - 2.3
Q.71 0.7 -~ 1.2
0.48 0.48 - 0.7
g o - 0.48

Envisage
Environmental
Incorporated

P.Q. Box 152 Richlield, Ohio 44286
Phone (216) 526-0990




(R6L ‘Pl sequisidas +
(8UQISIT]  SZIE ST
CA ¢ o'g ¢'Z A 4O 80
]
= e]!
QT
] %
- J¥
= ~ G
, P
- ll\\‘
l-t\\\ll_ﬁ ;
— :
== L.
T
p—— ezl . - 138
S s e o e ) 'IV\‘..\. _ -U MW
DO L
‘o) Jeqdny F edl ] JDDAPO oL
z # uny

Uenngulsiq ez1s

. )

D13

—

Environmental
Incorporated

P.Q. Box 152 Richiisld, Ohio 44286
Phone (216) 526-0890

o
o
aQ

£
»
£

u

St

*

b

SARCINWNA

q'o
» “.D

1S ubut S8

BIIC DIID




PARTICLE SIZING DATA

Goodyear Tire & Rubber Co.

Jacksonville, Florida

Retread Buffer Cyclone Exhuast

Run # 3

Conducted:
Tenperature <F):
Sample Rate (cu.ft/min):

Sample Time (mipnutes)?

Stage Tare Final Net X in .
Size
(g) (g) {g) Range

0 0.1618 0.1627 0.0009 5.2
1 0.1517 0.1582 0.0015 8.7
2 0.1602 0.1610 0.0008 4.7
3 0.1516 0.1520 0.0004 2.3
4 0.1606 0.1606 0.0000 0.0
S 0.1504 0.1506 0.0002 1.2
€ 0.1616 0.1621 0.0005 2.9
7  0.1521 0.1522 0.0001 0.6
Back 0.213¢ 0.2262 0.0128 74.4

Total 0.0172

Septeaber 16, 1987

- e -

P L L LT P L ey

Cunulative
X Lass Than
Size Range

94.8

86.0

é1.4

79.1

77.9

75.0

74.4

Effectve

cut

Dianster

12.5

7.8

5.3

3.6

1.2

o.71

20

Size
Range

3.6

2.3

1.2

0.71

0.48

L{T}]

= 12.5

- 32.5

- 7.8

- 5.3

- 0.7

-~ Q.48
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Observation Point R’A‘a—é"f ﬁ# M
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SAMPLING LOCATION

Goodyear Tire & Rubber Company
Jacksonville, Florida

Retread Buffer Cyclone Exhaust

lt'(m) W
e d
- —an L toek
= 7 _2 Extension
—r"
3
y-v)

INLET M,
K-74 )
! X eoocom
ﬂarl !I
i_.l'
P U
- . ~
Sca.u‘old-'ns
x r
11 9 Jil 0
Envisage
Environmental
Incorporated

£.0. Box 152 Richlield, Ohio 44286
Phone {216) 526-0950




30”

PIC

Ports

m

)

%

o] %@

ns "

85"

St+acK Extension

¥

23

Envisage
Environmental

|
— incorporated
.

P.0. Box 152 Aichlietd, Ohio 44286
Phane {216) 526-0990

L o Cyclon e




29

sLehTl

Environmental
incorporated
P.0, Box 152 Richfield, Onio 44286
Phone (216) 526-0990

L
o
2
>
=
w

L
-

SLE b

su'g

4

2%l

h

psneyxyg auoToL) JaJing pead}ay
epTaoTd ‘STITAUOSHOEL
Auedwon aaqqny ® aaT] aesfpood

NOILVOOT INICd AIJWVS




SAMPLING TRAIN DIAGRAM
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STACK TESTING

EQUIPMENT SPECIFICATIONS
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EOUIPMENT aND SPECIFICATIONS

0.85.5.P.A. REFERENCE WMETHODS 1-6 E;;‘

Control Unit {(Neter box)
Jﬂnvtoogc Environsental Inc. (E.E.I1.)
Anderasn Sasaplers
Rensnufactured R.A.C.
Senple Box

.!Il.
V:.-Qnutccturcc R.A.C.
E.E.1. C(apecisl deaign)

. L] t L] l -
E.E.1.
/robn Length
y ‘ o Hool
E.1. 3 foot
E.E.1. S foot
E.E.1. 3 foot
E.E.I. " 7 foot
E.E.1. 10 foot
5.E.1. 12 foot
E.E.1. 13 foot
i.E.1. 2¢ foot

Teaparsture Sensors

dﬁ‘-cc Enginesring (K type theraocouple)
Therso Electric (K type theraoccouple)
Fishar Scientific

Fisher Scientific
Pressure Gages

Dwyer Incline Banoneter
yer Incline. Nanometer
Dvyer Hagnehslie
Duyer Kagnehelic
Duysr *U” Tube Nanoseter
Puyer “U” Tube Nanoseter
Dwyar Ricrotector (Nicro-asnometer?

Chenjicals & Reagents

oter

Isopropancl
drogen Paroxide
etone

’/zllien Gel
t

opcock Gresse

Ispingers - par sasple train (ssch st changed for esch test run)

“@ ypes

Equipment designetion

Contrel Unit #°s NB-01 & 62
Control Unit # RB-03
Control Unit #°s HA-04 - OB

Sl-Ol. “ - 07
Sk-03
SB-08

2 Vodified Suith-Greendburg type
2 Saith-Gresnburg type

. rex, Buartz, Teflon
as, Pyrex, Busrtz, Teflon
as, Pyrex, Teflon
s, "’r“' Yeflon
S8, Pyrex, Teflon
Pyrex, YTeflon
8S, Pyrex, Teflon
35, Teflon

Equipaent deaignation - Type

PY-01 & O2

7Y-03 - OB

Kercury Theraoaneter
Binstelic Theraoneter

Type

0il, 0 -~ 0.23 inch vater

011,.0 ~ 10 inch vater
Kagnetic/Nechanical 0 - 3 inch water
Kegnetic/Nechanical © = 10 inch wvater
Rercury, 3 inch

Vater, 72 inch

Vater, 0 = 1 inch wvater

Deionized/distilled )
Resgent grade ¢ 80 % solution for seapling
Reagent grasde { 3 % sclution for senpling
Reagent grade ¢ 0.001 % residue)

6 ~ 36 pesh

Acetone-inacluble b Hest stable

Envisage
Environmental
incorporated

P.0. Blox 152 Richfield, Onig 44286
Phane (216) 526-0990




LABORATORY SECTION
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DATE: Sepeaber 16, 1987

1

2

w

N 00 oA

10
11
12
13
14
13

i6

17
18

19

Saapling Time

Barosetric Pressure

Static Pressure
Stack Pressure
Gaa Neter Volume
Stack Area
Nozzle Diasater

Neter Temperature
Stack Temperaturse

Velocity Head
Orifice Pressure
Carbon dioxide
Uxygen
Carbon ;onoxidc
Nitrogen
Pitot Coafficient
Vater Collected
Sanple Waight:

= Probe

- Filter

- Iapingers

LABORATORY SUNNARY SHEETY
Goodyear Tire & Rubber Compeny

Retread Buffer Cyclone Exhaust

Particulate Emission Test

Syabol

t

b

Ps

Va

™

Ts

~“p

“H

(174

N2

Vic

tnits

ninutes

in.
in.

in,

degrees F
degress R
degrees F

degrees R

in.

in.

Hg
H20
Hg

ft.

in.

H20

H20

ml

RUN ¥ 1

60.0
20.05
.26
30.07
$9.62
0.81
0.25
119.8
579.8
109.1
563.1
0.812
2.75
0.0
20.9

0.0

o.“

23.3

0.0077
0.0065

0.0011

RUN ¥ 2
60.0
30.02
Q.28
30.04
59.57
0.81
.25
126.9
586.9
114.3
S74.3
0.831
2.89
0.0
20.9

0.0

0.83

26.6

0.0143
0,0164

0.0039

RUN »# 3
€0.0
30.00
0.26
30,02
60.57
0.81
0.23
130.0
590.0
118.3
578.3
0.843
2.93
0.0

. 20.9
0.0
79.1
0.83

80.4

0.0096
0.0132

0.0007




FLANT

Goodyear

DATE September 16, 1987
RUN NO. :
CASE NO. -

CONTAINER
T CTED
NUMBER WEIGHMT OF PARTICULATE COLLE
FINAL WEISHT TARE WEIGHT WEIGHT GAIN
e3a 3. 6867 2. 6208 a. 8865 FILTER
e 128, 50&3 iea, 5¢12 a.Qa1t IMPINGERS
it 1@1. 4567 181. 4490 @, @877 , ( PROBE
__ ] [ 00153
L 3
Corrected for Acetone Blank
VOLUME OF LIGUID WATER COLLECTED
IMPINGER SILICA GEL
VOLUME WEIGHT
’ (m1) (gl
FINAL 15 239.3
INITIAL eow 231, &
NET LIQUID COLLECTED 15 a.3
T
TaTAL NET VOLUME 3.3 J/ g ! m
Convert weight of water to volume by dividing
weight increase by density of water:
1
~-ocrea¥e e o Volume Water, ml
(1 g/mi)
Envisage
Environmental

incorporated

P.0. Box 152 Richfietd, Ohio 44286
Phone [216) 526-0990




PLANT

Goodyear

DATE
RUN NO,
CRSE NO.

September 16,

1987

2

1@

3/

CONTAINER
NUMBER WEIGHT OF PARTICULATE COLLECTED
FINAL WEIBHT TRRE WEIGMT WEIGHT GRIN
236 a.63@5 2.6148 a.a164 7 FILTER
703 187.6693 187. 6654 Q.0a38 IMPINGERS
18 194.2619 104, 2674 ®.0145 _- | PROBE
] t i D.o348 i t
+*
Corrected for Acetone Blank
VOLUME OF LIGUID WARTER COLLECTED
IMPINGER SILICAR GEL
VOLUME WEIGHT
({ml) t{g)
e
FINAL =t 237.6
INITIAL o £31, @
NET LIQUID COLLECTED ea 6.6
- - —-1-
TOTAL NET VOLUME 2.6 e I m
Convert weight of water to volume by dividing
weight increase by density of wateri
_INCrease 8 . yolume Water, ml
(I g/mk)
Envisage
Environmental

Incorporated

P.O. Box 152 Richfield, Ohio 44286
Phone {216) 526-0990




PLANT Googdyear

DATE September 16, 1987
RUN NO. k)
CASE NO. 1t
: 1 ' - !
TAINER WEIGHY OF PARTICULATE COLLECTED
NUMBER L
FINAL WEIGHT TARE WEIGHT WEIGHT GRIN
259 @.6235 9.6104 @.at3z 1 FILTER
e ' 131. 1614 13t. 1607 @.eex07 |/ IMP INGERS
13 98. 5186 ' 98. 5a3¢ 2.2236 prROBE
_— : R.0235 i
[ ]
Corrected for Acetone Elank
VOLUME O©OfF LIGUID WATER COLLECTED
IMPINGER SILICA BEL
VOLUME | WEIGHT
(ml) (g}
FINAL eet £40. 4
INITIAL 200 £31.0
NET LIGUID COLLECTED et 9.4
=T
TOTAL NET VOLUME 3.4 g [ m
Corwvert weight of water to volume by dividing
weight increase by demsity of water:
I
--poreae e . Volume Water, ml
¢l g/mi)
Envisage
Environmental

Incorporated

P.C:. Box 132 Richtisld, Ohio 44286
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ORSAT DATA -

Plant_Goodyayc Iocksenydle ...
A W —
Sanpling Time___L O i

LD
Senpling Location (Cyelone. Exfevsl__..
Sample Type__T.fegusbad Iy oo
Analytical Method _ (saf® __—_______

Anbient Tesmperature_ B0 S_.__ oo

Operator___ LU ___ -
Euh #'(
TEST 1 2 3 Av.ra;:T
Net
GAS Actual Net Actual Nat Actual Net (Volune
Reading Reading Reading
———
Cco
( 2 O 0 O &
]
2

{(net is actual Zo‘q Zoq ROC)\ ’209 209 20‘6; 20?

- CO2 reading) 1

€O

{net is actusl fD
- 02 reading)

" 79.

(net is 100 -
CO reading)

Connenta?

Envisage
Environmental
incorporated

P.0. Box 152 Richlield, Chio 44286
Pnone (216) 526-09%0
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ORSAT DATA

annt_JSbczgtfm::jgﬁkiﬁuamédﬁs‘ ______
Date___Seofoaber. 16,1982 oo o
Sanpling Time_ _ 4/ AU e cccemee
Sampling Location ore_ Exhauir . __

Sample Type___Jn it iice, Mdas_.__.
Analytical Method_ Disad . oo .-

Ampient Temperature__G0. S . oo
Operator

EUV‘\ :H-‘Z

- — e e - -

TEST 1 2 3 Av.r.Q:T
Net
GAS Actual Net Actual Net Actual Net [Volume
Reading Reading Reading t-l

“2 0 O o | o

(notzll actusl 20.9 FJO 9 202 | 209

- CO02 reeading)

co

(net is actual
- 02 reading)

.2 7;?4

(net is 100 -
CO reading)

Connents?

Envisage
Environmental
Incorporated

P.O. Box 152 Richfiald, Ohic 44286
Phone {216) 526-0990
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ORSAT DATA

Plant & ey Tocksonulle .

Date___ S “Ker _ /¢, _/_‘Zé? ..........
Sampling ?1-. _____________

Sanpling Location Z‘ c{ep_ﬂ. E uﬁf_'_

Sample Type____&_ L -s cg.ré -
Analytical Hethod__ _dysat oo o
Anbient Tempersture__ 5 S
Operator____ Bl o cecmm———
EU#\ #3 '
TEST 1 2 ' 3 Av.rlg.l
Net
GAS Actual Net Actual Net Actual Net |Volume
Reading Reading Reading

2 O O oo

(n.tzla actual 020‘7 pOC} 2&‘3 ;0'?

- CO2 reading)

=le]

(net is gctu.l
- 02 reading)

" 79.1

{nat is 100 -
CO reading)

Coanents:

Envisage
Environmental
Incorporated

P.C. Box 152 Richiield, Ohio 44286
Pnone (216) 526-0990




CALIBRATION SECTION
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BETER Bp! CALIBRATION 4 . j
r
Netar Box Nuaber: NB - O4

Calibration Date: August 18, 1987

t b
4 [ I e L T L R
- N -y
v | p -2t P«
a 1 P iz i ¢ T -6
0.0317 ~H 17T, . 460 ¢ '|
“H B eecccmsssssmsa= |] =—cccanmrrmcm e ————
b P ¢ Tmo+ 460 ) | v
i t
Delta H ¢~N) in. H20 0.5 1.0 3.0 5.0 7.0

Pres.Barometer (Pb) in. Hg 29.99 29,99 29.99 29.99 29.99
Vol.Meter Box (V.) cu. ft. 3.960 5.615 2,751 12,659 14,895

Vol.Test HQt..r(Vt) cu, ft. 3.911 S.300 9.313 12,150 14,355

Tesp. Neter Box (T)) °F 79.6 84.5 91.3 96.9  100.5
°r 539.6 S44.5 551.3 S56.9  560.5
Teap. Test Neter (T ) °F 74.0 74.0 74.0 74.0 74.0
°g 534.0 534.0 S534.0 S$34.0  534.0
Time <t) minutes 1g.0 10.0 10.0 10.0 10.0
METER FACTOR (Y) 0.997 0.996 1.000 0.989  0.995
- Average _1.00 0\6‘ 5 ’+
METER COEFFICIENT ¢“H ) 1.82¢ 1.830  1.812  1.833  1.827
- Avarage -{29?-
Envisage
Environmental

incorporated
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“5% TYPE PITOT TUBE CALIBRATION 4.}

»S* Type Pitot Tube (Probe) # 09 2 foot Probe

Calibretion Date: August 17, 1987

/ p
/ std
C = € . =---==-
[ std / -p
\/ P (EPA Equation 2-2)
vhere:
cP = Coefficient of Type S pitot tube, dimensionless
cstd = Coafficient of Standard Pitot Tube (0.99), dimensionless
“Pstd = Valocity head measured by standard pitot tube, inches 820
*Pp = Velocity head msasured by Type S pitot tube, inchea HZO
~ ~ c
Pstd Pp ! -]
Side A 0.26 0.34 0.866
Side B 0.26 0.3% 0.853
Side A 0.34 Q.46 ¢,.851
Side B 0.54 Q.46 0.85¢2
Side A 0.62 0,84 0.831
Side B 0.62 0.84 0,831
Average - 0.83

Envisage
Environmental
incorporated

P.0. Box 152 Richlield, Onio 44286
Pnone (216) 526-099%0




4.

NOZZLE DIAMETER CALIBRATION

I.D. of nozzles are checked periodically . by inside
micrometer on at least 12 different diameters. If
deviation exceeds +0.001" on an average or 0.002"
maximum, nozzle is reworked. Sharpening occurs after
each test.

CALIBRATIOR FREQUENCY

The frequency of calibration is dictated by the Federal
Register, Volume 42, Number 160, August 18, 1977. The
regulations state that you must "use methods and
equipment which have been approved by the Administrator
to calibrate the orifice meter, pitot tube, dry gas
meter, and probe heater. Recalibrate after each test”.

The methods of calibration are determined f£from
"Maintenance, Calibration, and Operation of Isokinetic
Source Sampling Equipment," published by the U.S. EPA
Office of Air Program Publications APTD-0576. Per the
above 1listed regulations, the equipment was checked
after the stack test and the values of Y, Cp (Test) and
nozzle diameter had not appreciably changed from the
acceptable tolerances.

Envisage
Environmental
Incorporated

P.0. Box 152 Righlield. Ohio 44266
Phone (216) 526-0990




FIELD DATA SHEETS
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EMISSIONS SAMPLING

NOMENCLATURE

- Envisage
Environmental
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“N

PARTICULITE SARPLING NOMENCLATURE

--------- - e - -

Cross sectional arss of stack or duct, tt’.

- 2
Croas sectional aree of nozzle, ft .,
Vater vapor in gas streas, proportion by wolume.
Nonograph correction fector, dimensionless.
Pitot tube coefficient, dimensionless.

Concentration of particulate mastter in gas stress, dry
bssis-corrected to standard conditions, gr/dsct.

Roainsl dianster of probe nozzle tip, inches.
Particulate Enission Rate, 1b/hr.
Average pressure differentisl across orifice, in. 0 0.

2
Orifice seter calibration factar, in. lzo.

. Percent of Isokinetic sampling, K.

5

f8 1 C(1b/1b-mole)Cin.Ng) |
Pitot tube constant, 83.49 ~-=- | --oreco--o-ooiSs

4 I) (in.l 0y

Nolecular wveight of gss, dry basis, lb/lb-mole.
Tota) sacunt of particulate astter collected, g.

Nolecular weight of ges, wet basis, 1b/lb-mole.

Envisage
Environmental
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Egtticulato Saapling Nosencleture - continued 0%

------------------- Eaaes

l. =  HNolecular weight of water, 18 1b/lb-aole.
’bur =  Barosetric Pressure, in. Hg.
4 s Presaure differential fros ges streas to atmosphere,

' . (stetic pressure! 1n.lzP.

4 L &) Rg.

. = Adsolute gas streams pressure, ’b.r . P'IIS §) in.Ng
P.t‘ =  Absclute pressurs st standard conditions, 29.92 in. Hy.
P. * Danaity of water, 0.0022 lb/al.

‘P.' . lvor.gc eof the square Toots of the velocity head resdings,
’ € \i*p ) ¢ 4n.B 0.
e s  Volusetric flov rate st ges stress conditions, A.C.F.H,
- = Dry volusetric gas flow rete corrected to standerd
od
conditions, S.C.F.X.
3 o
R = 3desl gas constant, 21.85 in. Hg-ft / R-1b-nole.
t s Total ssapling tise, minutes.
: °
T. = . Average dry gas aster tesperature, R.
-]
T. s  Average sbsolute gas streas tesperaturs, R.
®
T ed s Standard absolute temparsturs, 528 Rankina.
)

vl s  Volune of water collected in ispingers & ailics gel, nl.
e

Envisage
Environmental
incorporated

PG, Box 152 Richiigld, Onio 442685
Fnene (216) 526-0990




Particulete Saspling Noaencleture - contipued ES(‘

L L P Y L T T A T L L L Lo

v
a

L'} .
alptd)

v
]

v ®
wistd)

13.6

% CO

%0

% CO

Volune of gas sanple messured at meter box (meter conditions), ﬂ.’.

Voluse of gas sanple aoo;urod at meter box (corrected to
stendard conditions}), ft .

Average gas stress velocity, ft/sec.

Volune of water vapor in gas .nplo (standerd conditions) It’.
Specific gravity of sercury (lg).

Pearcent by volume of coz in gas stresa (dry basias).

Percent by voluae of 02 in ges straan (dry basis).

Percent by volume of CO in ges stresss (dry basis).

Percent by volume of ’2 in ges stresns (drf basis).

Envisage
Environmental
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EMISSION SAMPLING

CALCULATIONS

| s

Environmental
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1) Valuse of dry ges sanpl.d through seter box st stendard conditions,

' = v
aistd) ]

— oy oy . -
—— iy . —
]

]

]

'

]

]

]

]

1
1
1
]

]

]

oy . ——
T vy S — -

¢EPA Equation 5-1)

Vhere:
v ¢ td)- Volume of gas sample loagprod at metar box (corrected to
[ 14
standard conditions), ft .
V. = Volume of gas s;upl. neasured at meter box (meter
conditions?, ft .
o :
T td = Standard absolute temperature, 3528 Rankine.
s
o
T = Average dry gas aster tempersture, R.
a .
4 & Baroaetric Pressure, in. Hg.
bar
“H s  Aversge prassure differential across orifice, in. nzo.

18,6 = Specific gravity of mercury <Hg).

| 4 td = Absolute pressure at standard conditions, 29.92 in. Hg.
s .

Example: Run 1

3
v = 859.62 f£t
. +
o

T = 379.8 R

[

o - | - 2.75 in. RO

P a 30.0% in. Hg

bar
t- -t t
: 528.0 : :

V = 59-62 } ==mme=- ' ]

alatd) t ] ]
: 379.8 : ;

)
7]
s
L ]

o™
N

£ 0.9106 ) ¢ 1.0111 )

Envisage
Environmental
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2) Volume of w

L T L T ¥ T

v =
wistd)
vhere:

v =
wistd)
v ]

le

P =
L

X =
L

R ]
T =
atd

P =
std

Y
wistd)

“

J

atar vapor coll.ctod at standard conditlnnl,

i ] 1 t
t [ 4 t t ¢CR)Y CT y
¢ v t ! std ]
| =emm=- I {f ~=m—cmccca—— -—=
1lc t ' t t
t n t 1 | 4 {
{ v t i std t

(EPA Equation 5-2)

Voluses of water vapor in gas sample (standard conditions) fts.
Volume of wvater collected in impingers & silics gel, al,
Dansity of water, 0.0022 lb/ml.

Molecular waight of water, 18 1lb/lb-mole.

Ideal gas constent, 21.88 in. Hg-ftsf oR-lb-nol..

Standard absolute temperature, 328 ° Rankine.

Absolute pressure at standerd conditions, 29.92 in. Hg.

23.3' nl

23.3 RS | e=selemoioaoo—oliocoll t
t TTieo 1o 29.92 t

8
1.10 £t

Envisage
Environmental
incorporated

P.O. Box 152 Aichtiald, Ohio 44286
Phone (216) 526-0990
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3) Moisture content of ges stresa,

A T T T T L T g P P T

wistd)
8 [ 3 - e N e SR AP W S G -
va . L4
nistd) wistd)
{EPA Equation 3-3)
Vhere:
B = Water vapor in gas stress, proportion by volume.
va

3
v p th' Voluse of water vapor in gas sasple (standard conditiona) ft .
wia

Volume of gas sample measured at metar box (corrected to
atandard conditions), ft .

v =
ni(std)

Examnple: Run 1

-——-—-— - - -

3
v = 1.10 ft
viatd)
3
v a 54.90 ft
n{atd)
1.0
B 2 | mesesseseccssccassr=mcsece
vs 54 .90 . 1.10
L] 0.019¢6

Envisage
Environmental
Incorporated

P.0Q. Box 152 Richfield, Ohio 44286
Phone {216) 526-0990




o4

4) Dry Moleculer Weight of gas in ges strean,

" = 0.440 (mz) * 0,820 (&'02) e 0,280 (ﬂz s xC0)

{EPA Equation 3-2)

L = Nolecular weight of gas, dry baais, lb/lb-mole.
0.440 = Nolecular weight of 002 divided by 100,
0,320 = Nolecular weight of 02 divided by 100.

0.280 = Molecular weight of '2 or CO (same for both compounds)
divided by 100.

x 002 =  Percent by volume of 002 in gea stresm (dry basis).
x0 = Perceant by volume of 02 in gas streaa (dry basis).
xXCO = Percent by volume of CO in gas streas (dry besis).

x N = Parcent by volume of '2 in gas streas (dry basis).

Exanple: Run i

x €0 w 0.0
2
x 0 - 20.9
2
x OO0 - 0.0
x N ] 79.1
2
.d = 0.440 ¢ 0.0 ) e 0.320¢ 20.9) + 0,280 ¢ 79.1)
= 0.000 . 6.688 [ 22.148
= 23 84 1b/itb-mole
""" ' -7
Environmental
_ Incorporated
_ #.0. Box 152 Richtisld, Ohip 44286
Phane {216) 526-0990
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3 lolnculnr H.tght of _geas_ in gas strean,

x
.
x
-~
[
'
o
g
[
N
"~y
w
A

(EPA Equetion 2-3)

¥here:

» = Nolacular waight of gas, vet basis, lb/lb-mole.
s

'd = Nolecular weight of gas, dry baaia, 1lb/lb-mole.

B = Vater vepor in ges stream, proportion by voluss.
va

x = Molecular weight of water, 18 lb/lb-mole.

L

Exanmple: Run 1

ld = 28.84 1b/lb-mole

B = 0.0196

v

l. -. 28.84 (1 - 0.0196) e 18 (¢ 0.019 )
= 28.271 . 0.333
= 28 62 1br/lb-mole

Envisage
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6) Aversge Gas Stream Velocity,

i - o i o A

1
: T
s
v = K ¢ *p t ----=--
s -] ] avyg i P N
g
(EPA Equation 2-9)
Where:?
V- = Average gas streas velocity, ft/sec.
- - 1/
ft { ¢ibrlb-molel)lin.Hg) /2
K = Pitot tube constant, 85.49 —oe= | —--Om-so-os--olofe |
P sec | < RJ(in.Hzo) !
cp = Pitot tube coefficient, dimensionless.
“P. =  Averags of th? square roots of the velocity head
V9 readings, ¢ \i*p ) ( 1n.820 ).
‘ o
T. = Average absojiute gas stream tesperature, R.
P =  Absolute gas atreas pressure, (P e P /23.6) in.Hg.
s bar g9
| =  Baromstric Pressure, in. Hg.
bar
P b Pressure differantial from gas stream to stsoaphere,
s (stetic preasure) in.Hzp.
N s Molecular weight of gas, wet basis, lbs/lb-sole.
s
Exomple: Run 1
o] = .85
P 1,2
“P = ¢.812 in.H O
avyg 2
o
T = 569.1 4
s
P = P + P /13.6 = 30.03 o 0.26 713.6 = 30.07 in.Hg
. bar 9
| = 28.62 1b/lb-mole
s
e s€9.t
v = ( 85.49 )¢ 0.85 ) ( 0.812 ) { ~==-===--—cccoccscc===-
s A\l ¢ 80.07 ) { 28.62 )
. 47.98 ft/sec Envisage
....... Environmental

incorporated

P.0, Box 152 Richield, Ohio 44286
Phone [216) 526-0930
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?) Volumetrie Flou Rate et Gas Stream Conditions,

(-] = A X v % 60
s
Where!
a = Volumetric flow rate at ges streas conditions, A.C.F.NM.
2
A = Cross sectional ares of stack or duct, ft .
v = Avarage gos streas velocity, ft/sec.
)
60 = Conversion factor from seconds to minutss.

Example: Run 1

A s 0.81 ft
v = 47.98 ft/mec
[ ]
¢ = ( 0.81 ) ( 47.9%8 ) 60
= 2,332 ACFN

Envisage
Environmential
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8) Volumetric Flow Rate at Standard Conditiona,

t T 1 t P t
i std | I [} t
@ = &0 i -8B ) v A § === { —rvmme i
sd ve - 1 T 1 t P !
i . t { std 1
(EPA Equation 2-1Q)
Where:
Q.d = Dry volumetric gas flow rate corrected to standard
conditions, S.C.F.NM. "
60 = Conversion factor from seconds to minutes.
B =  Water vapor in gas streas, proportion by volume.
vs
v = Average gas streas velocity, ft/sec.
s
2
A = Cross sectional sres of stack or duct, ft .
o
T ed = Standard absolute temperature, 528 Rankine.
s
-]
T - Average absolute ges stresm temperature, R.
s
4 =  Absolute gas stream pressurs, (P + P /18.6) in.Hg.
s bar 9
| 4 = Baronetric Preasure, in. Hg.
bar
P = Pressure differential from gas strear to atmosphere,
g (atatic pressure) .tn.llzo.
td =  Absolute pressure at standard conditions, 25.92 in. Hg.
s

Exanple: Run 1

B = 0.0196
i
v = 47.98 ft/seac
a8
2
A = .81 £t
[ -]
T = 369.1 R
[ )
P = P e P /13.6 = 30.05 o 0.26 /13.6 = 30,07 4in.Hg
s bar g
528.0 30.0?
a = 60 (3§ - 0,019 ) 4 47.98 ) L4 0.8 ) | ecmmear cecwea
sd S569.1 29.92
= 2,132 SCFN
-------- Envisage
Environmental
Incorporated
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9) Gas Strten

64

Particulate Oonmntuuon.

¥here:

v v
mnistd)

Exanple’ Run

- g -

] -
n .

v =
niatd)

C =
a

(EPA Equation 5-6)

Concentration of particulate satter in gas stream, dry
basis-corrected to standard conditiona, gr/dscf.

Total amount of particulete matter collected in probe wash
and on filter, g.

Volume of gas sample asssured st meter box (corrected to
standard conditions), ft .

{ probe ) {( filtaxr )
0.0077 . 0.0063 = 0.0142 g
k]
54.90 ft
¢ 0.0142 ¢
ls.‘3 ‘ '''''' '
I $4.9 |

Envisage
Environmental
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10) Particulate Emission Rate,

£ a c l- 1 pound ¢ l- 60 minutes -l
- mErmeoaeseoseemee §f 00 ] eeomee —— - --

sd s i 7000 grains | ! i hour t

Vhaere:

E = Particulate Emission Rate, 1lb/hr.

O.d = Dry volumetric gas flow rete corrected to standard

conditfiona, S.C.F.N.
¢ = Concentration of particulate matter in gas stresa, dry
s

basis-corrected to standard conditions, gr/dsct.

Examnple: Run |

3

e = 2,132 ft

ad

c . 0.0040 gr/dact

. -

E ¢ 2,132 ) < 0.0040 ) :_“’-%
’ ) t 7000 |

= 0.07 1lb/hr

Envisage
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11) Percent of Isokinatiec Sampling

- -

n s . (EPA Equation 3-7)

- Parcent of lsokinetic sampling, %.

= Average absclute gas atreaa temperaturs, °R.

= Constant, 0.062659 ln.Hg-ftslll-OR.

& Volume of water collected in impingers & silica gel, al.
= Gas sample volume measured at meter box (meter conditions), fts.
= Average dry gas meter tesperatures, oR.

=  Baroastric Pressurd, in. Hg.

= Average pressure differential across orifice, in. sz.

a Total sampling time, minutes.

- Average gas streams velocity, ft/sec.

= Absolute gas streas pressure, in.Hg.

= jNominal diameter of probe nozzle tip, inches.

2
= Croas sectional area of nozzle, ft .

{
o
= 569.1 R “H = ) Z2.75 1n.Hzp
= 23.3 nl t - 60.0 min.
3
- 59.62 ft v = 47.98 ft/aec
s
o
= 579.8 R P = 30.07 in.Hg
s
2
= 0.0003408 ft P = 30.035 4in.Hg
bar
t~ - - - S
t $9.62 1 0.26 t i
¢ 100 ) It 0,002669 ¢ 23.3) | ~ceenc- - 830.0% ¢ -~--- (|
: 579.8 _| 1_ 13.6 _i :
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