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INTRODUCTION




INTRODUCTTON

This report presents the final results of the emissions tests

performed for W.R. Grace.

The purpose of the tests was to determine the particulate

emissions of the unit. The results of the tests can be found in

Section II of this report.

The emissions testing was performed by Total Source Analysis,
Inc., whose main office is located at 139 W. Herrick, Wellington,

Ohio.

The tests were performed on August 27/29, 1991. The testing was
performed in accordance with EPA reference methods as published
in the July 1, 1990 Federal Register, - "Standards of Performance

for New Stationary Sources" and subsequent revisions.

The testing equipment and sampling procedures are described in
Section III of this report. The raw field data and equations

used in determining final results are presented in the Appendix.



SUMMARY OF TEST RESULTS




SUMMARY OF TEST RESULTS

e e e e e

The following charts present the results of the particulate

emissions tests performed at W.R. Grace.

PARTICULATE
RUN # DATE L.OCATION DSECFM LB/DSCF I.BS /JHOUR
1 g=27-91 Dryer Stack 19,644 1.21E-05 14.30
2 8§-27-91 Dryer Stack 19,461 1.49E-05 17.43
3 8-27-91 Dryer Stack 19,586 1.74E-05 20.48
AVG. 19,564 1.48E-05 17.40
RUN # DATE LOCATION DSCFM LB/DSCF LBS /HOUR
4 g8=-28-91 West Stack 4,462 2.34E-05 6.27
5 g-28-91 West Stack 4,533 2.14E-05 5.83
6 g8-28-91 West Stack 4,606 2.60E-05 7.19
AVG. 4,534 2.36E~05 6.43
RUN # DATE LOCATION DSCFM LB/DSCF L.BS /HQUR
7 8-28-91 East Stack 4,595 1.11E~08% 3.06
8 8=-28-91 East Stack 4,411 $.13E-06 2.41
9 8§-28-91 East Stack 4,444 1.60E~05 4.29
AVG. 19,564 1.21E~05 3.25
RUN_#£ DATE LOCATION DSCFM LB/DSCFE LBS/HOUR
10 g8-29-91 Unit 4 Stack 1,860 9.21E-06 1.02
11 8-29-91 Unit 4 Stack 1,908 1.27E=-05 1.45
12 g8-29=-91 Unit 4 Stack 1,928 1.82E-05 2.10
AVG. 1,899 1.34E-05 1.52
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Run Number 2
Data set (01) (02)
Date 3~27-91 8-27-21
Location DRYER DRYER
STACK STACK
Start time 10:40 13:00
End time 11:45 14:03
Barometric Pressure In. Hg 29 .65 29.65
3tatic Pressure In. H20 1.20 1.20
Volume of Condensate Mls 275 290
Volume Sampled DCF 50.847 50 .809
Meter Correction Factor 1.02 1.02
Sauare Root of Delta P 1.306 1.308
Orifice Pressure In. H20 2.62 2.92
Meter Temperature Deg. F 8% 92
Flue Temperature Deg. F 174 175
Percent C02 % 0.00 Q.00
Percent 02 % 20.90 20.90
Diameter of Nozzle In 0.225 0.225
Area of Flue Sq Ft 5.94 5.%4
Sample Time Min 60 60
Weight Gain Grams 0.2737 0.3349
Absolute Flue Pressure In. Hg 29.74 29 .74
Corrected Sample Volume DSCF 49.73 49 .46
Moisture in Flue Gas % 20.7 21.%
Molecular Welght Lb/LbMole 26 .60 26 .49
Velocity of Flue Gas Fps 83.97 84 .33
volume of Flue Gas ACFM 29,926 30,054
Volume of Flue Gas DSCFM 19,544 19,461
Dust Concentration Lb/DSCF 1.21E-05 1.49E-05
Dust Concentration Lbs/Hour 14 .30 17 .43
Dust Concentration Grs/ACF 5.66E-02 s .89E-02
Dust Concentration Grs/DSCF 8 _.49E-02 .10
Isokinetic Rate % 90.6 31.0
Averages:
Stack Temperature 175.0 Pe
Vol Flue Gas ACFM 30,069
Part Emis Lb/DSCF 1 .48E-05
Grs/ACF 6 .86E-02
Lbs/MBtu Q

- 3
(03

3-27-91
DRYER
STACK
14:35
15:15
29 .65

1.20
309
55.231
1.02
1.315
2.91
37

176
0.00
20 .90
0.225%
5.24
650
0.4212

29 .74

53 .23
21.4

26 .51

84 .31
30.228
19.586
1.74£-05
20 .48
8.03E-02

12
- e

37 .4

rcent 02

DSCFM
Lb/Hour
Grs/DSCF

20.7
19.564
17 .40
S10
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RuUn Number 4 5 - )
Data set (04) (0S5) (06)

Date 3-28-91 8-28-91 8-28-91
Location WEST WEST WEST
STACK STACK STACK
sStart time 0B:15 09:4%5 11:05
End time 09:15 10:47 12:07
Barometric Pressure In. Hg 30.24 30.24 30.24
statlic Pressure In. H20 0.80 0.80 0 .80
volume of Condensate Mls 39 42 38
volume Sampled DCF 50.711 50.486 49 .290
Meter Correction Factor 1.02 1.02 1.02
Square Root of Delta P 0.795 Q.809 0.823
Orifice Pressure In. H20 2.60 2.62 2 .49
Meter Temperature Deg. F 82 85 30
Flue Temperature Deg. F 110 109 112
Percaent CO2 % Q.00 0.00 Q.00
Percent 02 % 20.90 20.90 20 .90
Diameter of Nozzle In 0.254 0.254 0.254
Area of Flue Sq Ft 1.77 1.77 1.77
Sample Time Min 60 60 &0
Welght Gain Grams 0.5444 0.4939 0.57%94

absolute Flue Pressure In. Hg 30.30 30.30 30.30
l Corrected Sampie Volume  DSCF 51.22 50.72 49 .06
Moisture in Flue Gas % 3.5 3.8 3.5
Molecular Weight Lb/LbMole 28.46 28.43 28 .46
velocity of Flue Gas Fos 48 .41 a7 .22 48 .13
il volume of Flue Gas ACFM 4,929 5,01s 5,117
Volume of Flue Gas DSCFM 4,462 4,533 4,606
Dust Concentration Lk/DSCF 2.34E-05 2.14E-05 2.60E-0%
ll Dust Concentration Lbs/Hour 6.27 5.83 7.19
Dust Concentraticn Grs/ACF .15 .13 .15
Dust Concentration Grs/DSCF 1é .15 .18
; Isokinetic Rate % 96.1 93.7 B89.2

Averages: B .
Staclk Temperature : 110.7 Percent 02 : 20 .9
Vol Flue Gas ACFM : 5,020 DSCFM : 4,534
Part Emis Lbh/DSCF : 2.36E-05 Lb/Hour : 6 .43
Grs/ACF .15 Grs/DSCF ¢ 15
Lbs/MBtu : 0




Run Number

Data set
Date 3-
Location
start tLime
End time
Barometric Pressure In. Hg
Static Pressure In. H20
volume of Condensate Mls
Vvolume Sampled DCF 4
Meter Correction Factor
Sguare Root of Delta P
Oorifice Pressure In. H20
Meter Temperature Deg. F
Flue Temperature Deg. F
Percent COZ %
Percent 02 %
Diameter of Nozzle In
Area of Flue Sg Ft
sample Time Min
Weight Gain Grams 0
Absolute Flue Pressure In. Hg
Corrected Sample Volume DSCF
Moisture in Flue Gas %
Molecular Weight Lb/LbMole
Velocity of Flue Gas FpS
volume of Flue Gas ACFM
volume of Flue Gas DSCFM
Dust Concentration Lb/DSCF 1.1
Dust Concentration Lbs/Hour
Dust Concentration Grs/ACF 5.8
Dust Concentration Grs/DsCF 7.7
Isokinetic Rate %
Averages:
Stack Temperature 131.3
Vol Flue Gas ACFM 5,178
Part Emis Lb/DSCF : 1.21E-0S
Grs/ACF : 7 .43E-02
Lbs/MBtu - 0

— N

28-21

EAST
3TACK
12:30
13:34
30.24

41
9.491
1.02
0.836
2.49
93
131
.00
20.90
0.232
1.77
60
.2468

30.29
43 .99

3.8
28.43
49.74
5,282
4,595
1E-0Q0S
3.06
S5E-02
7E-02
107 .0Q

-
-

Total Source Analysis. Inc.
Particulate Tes

ANalysSis

3
(08)

3-28-921
EAST
STACK
13:50
14:51
30.24
0.70
39

41 .317
1.02
0.807
1.72
95

132
Q.00
20 .90
0.232
1.77
60
0.1636

30.29

40 .68
4.2
28.37
43.10
5,108
4,411
9.13E-9D6
2.41

35 .59E~0Z
5 .3%9E-02
92.5

Pe

: 3
(09%9)

3=28—-91
EAST
STACK
15:00
16:02
30.24
0.70
39

40 .240
1.02
0.813
1.70
100
131
0.00
20 .90
0.232
1.77
60
0.2916

30.29

39 .94
4.4

28 .36

43 .43
5.143
4,444
1.60E-05
4 .22
3.84E-02
-1l

30.2

rcent 02

DSCFM
Lb/Hour
Gra/DSCF

20.7
4,487
3.25
3.48E-0%Z



Run Numper
Data set

pate
LLocation

Start time

End time
Barometric Pressure 1
static Pressure In
volume of Condensate
Volume Sampled
Meter Correction Factor
Square Root of Delta P
Orifice Pressure In
Meter Temperature D
Flue Temperature D
Percent COZ2
Percent 02
Diameter of Nozzle
Area of Flue
sample Time
Weight Gain
absolute Flue Pressure I
Corrected Samcle volume
Moisture 1in Flue Gas
Molecular Weight Lb/L
velocity of Flue Gas
volume of Flue Gas
volume of Flue Gas
Dust Concentration Lb
Dust Concentration Lbs
Dust Concentration Gr
Dust Concentration Grs
Isokinetlic Rate
averages:
Stack Temperatura
Vol Flue Gas ACFM
Part EmLs Lb/DsSCF
Grs/ACF
Lbs/MBtu

Total Sourc2 Analvsis.
Particulate Test Anaivsi

0

inc.
3

10 11 .12
(10) (11) (12)
8=-29-91 3—-29-91 3-29-91
UNIT 4 UNIT 4 UNIT 4
STACK STACK 3TACK
08:00 09:20 10:45
09:02 10:22 11:50
n. Hg 30.16 30.16 30.16
. H20 0.05 0.05 Q.08
Mls 33 26 32
DCF 43.769 45 .292 45 .333
1.02 1.02 1.02
0.324 0.332 0.340
. H20 1.93 2.09 2.2
eg. F 83 90 96
eg. F 83 a8 98
% 0.00 0.00 0.00
% 20.90 20.90 20.90
In 0.365 0.365 0.365
sg Ft 1.77 1.77 1.77
Min 60 60 60
Gr ams 0.1836 0.2595 Q.3672
n. Hg 30.16 30.16 30.16
DSCF 43.95 44 .32 44 .43
% 3.4 2.7 3.3
oMole 28.47 28.54 253 .43
FpS 18.50 19.02 19.68
ACFM 1,965 2,020 2,090
DSCFM 1.860 1,908 1.928
/DSCF 9 .21E-06 1.27E-0% 1.82E-05
/Hour 1.02 1.45 2.10
=/ACF 6 .18E-02 8.43E-02 Sl
/DSCF 6 .44E-02 3.915~02 .12
% 95 .8 35 .4 93.5

89 .7 Percent 0Z

2,025 DSCFM

1 .33E-05 Lb/Hour

8.85E-02 Grs/DSCE

20.9
1.89%9
1.53

.36E-02



SAMPLING AND ANALYTICAL PROCEDURES




TESTING EQUIPMENT - EPA METHOD 5 SAMPLING TRAIN

A Nutech Corporation Stack Sampler was used at the sampiinq
location(s). The particulate sampling train consisted basically
of a glass or stainless steel probe; a variable-heat-controlled
filter oven with a calibrated Type K (Chromel/Alumel)
thermocouple located at the impinger outlet; a 1/2-hp shaft
sealed carbon vane vacuum pump assembly with a vacuum gauge; a
control unit with an elapse time indicator, a temperature
selector switch, a temperature indicator (potentiometer),
temperature controllers, gauges, a calibrated dry gas meter, and
an umbilical and various interconnecting hoses, fitting and
valves. An appropriately sized glass or atainless~steel nozzle,
a calibrated Type K temperature sensor, a static pressure tube, a
calibrated S type pitot tube and a variable-heat-controlled
stainless-steel liner with a calibrated Type K (Chromel/Alumel)

thermocouple are integral parts of the probe assembly.

The vacuum punp was used to control gas sampling rates. The
control unit was used to control probe and oven temperatures.
The control unit was also used to monitor elapsed sampling times,
temperatures, velocities, static pressure, gas sampling rates and

sampled gas volume.




Analvzer (Orsat)

Flue gas concentrations were determined with a Gas Analyzer
(Orsat) which measures the percentage of carbon dioxide,
percentage of oxygen and percentage of carbon monoxide to the

nearest tenth of a percent.

Programmable Calculator

A Hewlett Packard, Model 32S, programmable calculator was used to

determine the isokinetic sampling rate at each sampling point.




Prior to the field testing, the following p;pcedures were
performed: All instruments were checked and calibrated: Gelman
Spectro Grade, glass-fiber-mat filters with 99.95 percént
retention of 0.3-micron particles were individually numbered,
placed in similarly numbered glass petri dishes, desiccated for
24 hours and weighed on a Sartorious analytical balance to the
nearest 0.l-milligram, and weighed a minimum of every six hours
until two consecutive weights within +0.5 milligram were
obtained, or heated for two to three hours at 220 degrees F,
cooled in a desiccator and weighed. Several 250 milliliter
crucibles were desiccated for a minimum of 24 hours and weighed
in the same manner as the filters and petri dishes. Also,
several 200-gram quantities of Type 6-16 mesh indicating silica
gel were weighed on an Ohaus beam balance and placed into

separate airtight polypropylene storage bottles.

The number of sampling peints and positions of the points in the
flue at the sampling location(s), and the sampling time at each
point were determined prior to the particulate testing. The
sampling procedures were performed in accordance with the Envi-
ronmental Protection Agency's Reference Method 5, "Determination
of Particulate Emissions from Stationary Sources" in the July 1,
1990 Federal Register, "Standards of Performance for New Station-

ary Sources" and subsequent revisions.



H B K N B B E R R W

Before each test run a particulate sampling_train was prepared
inpart at the sampling location(s) in the following manner: An
appropriately sized sampling nozzle was installed onto the inlet
of the sampling probe and capped. The probe was then dimensioned
and marked with glass-cloth tape at increments that corresponded
with the predetermined sampling positions in the flue. A stand-
ard impinger assembly was prepared by adding 100 milliliters of
distilled water to each of the first two impingers. The third
impinger was left dry and the fourth was filled with approximate-
ly 200 grams of type 6-16 mesh indicating silica gel. The entire
inpinger asseﬁbly was then placed in an ice bath. A disc filter
was removed from its petri dish and placed inside of a filter
holder. The filter holder was then placed inside of a filter
oven and assembled to the sampling probe outlet and the impinger
unit inlet. Next, an umbilical and sampling hoses were connected
to the sampling probe, filter oven, impinger unit, a vacuum pump
and the control unit, accordingly.

The probe and oven were then heated to and held at 248 degrees

plus or minus 25 degrees.

10



As soon as the probe and oven temperatures had stabilized the
entire sampling train assembly was leak-cheéked at a minimum of
15 inches of mercury vacuum for one minute and the leakéqe rate
recorded. A leakage rate of less than .02 c¢fm and no vacuum loss

was considered acceptable.

After the particulate sampling train had been assembled, the
probe and oven heated, and the entire system leak-~-checked, as

previously described, the particulate sampling was performed.

Three test runs were performed at the sampling location(s) . The
sampling data for each test run was recorded on a field test form

during each of the sampling periods.

After the completion of a test run, the following procedures were
performed: A final leak-check was performed at maximum vacuum or
greater incurred during the test for one minute and the leakage
rate recorded. The flue gas moisture collected in the first
three impingers was measured and recorded. The moisture laden
silica gel in the fourth impinger was transferred to an
appropriately marked, airtight polypropylene bottle and retained
for later weighing. The weight gain of the silica gel moisture
collection was added to the measured moisture condensed for that
test run. The sample nozzle, probe and filter holder were capped
and taken to a clean area for sample recaovery. At the recovery
area, the disc filter was carefully removed from the filter

holder and transferred to its petri dish for later weighing.

11



The sampling nozzle, probe and filter holder were washed with
nanograde acetone, glass components were washed three times,
stainless steel components were washed six times and viéually
inspected for cleanliness. The acetone washing and acetone blank
were collected and labeled polypropylene sample bottles and

retained for later evaporation, desiccation and weighing.

Flue gas concentrations (percentage of CO,, percentage of 0,, and
percentage of C0) were determined by taking several Orsat samples
of the gas collected, simultaneously with the particulate
sampling, throughout the test run, by an integrated gas sampling
train. The integrated gas sample was collected from the
discharge of the particulate control unit. The sampling train
was set at a predetermined constant flow rate to obtain an
adequate sample or by taking direct readings from the sampling
points. The concentrations for each test run were recorded on a

field test form.

12



H B B B i B E E

ANALYTICAL PROCEDURES ~ EPA REFERENCE METHOD 5 (PARTICULATE)

After the field testing was completed, the following procedures
were performed: Each silica gel moisture collectidn was weighed
in it's storage bottle on an Ohaus beam balance with sensitivity
of 0.l-gram. Each disc filter and petri dish was oven dried at
220 degrees Fahrenheit for two to three hours and cooled in a
dessicator for two hours before weighing. Each acetone washing
and acetone blank was transferred from its sample bottle to a
preweighed crucible for evaporation. When the acetone in a
c:ucible had completely evaporated, the crucible was transferred
to a desicecator for further drying at room temperature. Each
acetone blank collected was used to determine the amount of
residual weight each crucible retained due to acetone impurities.
Each disc filter and petri dish, acetone washing and acetone
blank was weighed on a Sartorious analytical balance with a

sensitivity of 0.l=-milligram.

All test instruments were recalibrated to determine the deviation

percentage.

13
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Sample Calculations
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%l

in. Hg
os
Ib-mole
%M
mmiBtu
mmeal
mm Hg

NOMENCLATURE

= actual cubic feet

= actual cubic feet per minute

= affactive area of flue in square feet

= actual cubic maters

= actual cubic meters per minute

= inside area of sampling nozzie in square feet

a water vapar in gas stream, propartion by
volume

= percent carbon by weight, dry basis

= percent carbon monoxide Dy volume, dry basis

= parcent carbon dioxide by vatume, dry basis

= pitot tube coeffeciant

a dust loading per heat input in pounds (grams)
per million Btu (calories) per Fr constant

a dust loading per heat input in pounds (grams)
per million Btu (calories) per Fr calculated

= dry standard cubic feet

= dry standard cubic feet per hour

= dry standard cubic metars

= dry standard cubic meters per hour

= feet per second

= ratio facior of dry flue gas volume to heat valug
of combusted fuel in dry standard cubic feet
(maters) per million Btu (calories)

= grams

= gram-mole

= grains

= orfice pressure drop in inches water, average

a percent hydrogen by weight, dry basis

a heat of combustion in Btu per pound, dry basis

= hour

= percent isokinetic

= inches mercury

= pounds

= pound-mole

= percent maisture by volume

= million Btu

= miilion calories

a millimeters mercury

= meters per second

= molecular weignt in pounds (gram) per pound
(gram) mole (wet basis)

= percent nitrogen by weight, dry basis

= percant aitrogen by difference, dry basis

= percant oxygen by difference, dry basis

= percent oxygen by volume, dry basis

= barometric pressure in inches mercury

= standard absolute pressure (29.92 in Hg)

= absolute pressure in flug in inches (millimeters)
mercury

JBF

Py

%S
scf
scm

Tstd

Tg

Vg
\

Vie

Vit
Vw
Vwe

Vwsg

= static pressure in flue in inches water, average

= square root of velacity head in inches water,
average

= parcent sulfur by weight, dry basis

= standargd cubic feet

= standard cubic maters

= absolute te'mperature of air in degrees
Rankine at standard conditions (528 degrees)

= absolute temperature of flue gas in degrees
Rankin, average

= absolute temperature at meter in degrees
Rankine, average

a velocity of flue gas in feet (meters) per second

a volume of condensate through the impingers in
milliliters

= voluma of liquid collected in condenser in
milliliters plus weight of liquid absorbed in
silica gel in grams indicated as milliliters

= volume of metered gas measured at meter
conditions in cubic feet (meters)

= volume of metered gas corrected to dry standard
conditions in cubic feet (meters)

= volume of flue gas at actual conditions in cubic
feet (Meters) per minute

= volume of flue gas corrected to dry standard
conditions in cubic feet (meters) per hour

= total volume of flue gas sampled at actual
conditions in cubic faet (meters)

= volume aof water vapor in metered gas corrected
to standard conditions in cubic feet (meters)

a volume of water condensed in impingers
corrected to standard conditions

a volume of water collected in silica gel corrected
to standard conditions

= total weight of dust callected per unit volume
in grains (grams) per actual cubic feet (metars)

= total weight of dust collected per unit volurme
in pounds (grams) per dry standard cubic feet
(meters)

= total weight of dust collected in grams

a total weight af dust coilected per unit volume
in pounds (grams) per hour, dry basis

= {otal weight of dust collected in pounds

= total weight of dust collected per unit volume
in grains (grams) per dry standard cubic faet (meters)

= impinger silica gel weight gain in grams

= metered gas volume corraction factor

= total elapsed sampling time in minutes

Total Source Analysis, Inc.
Enuironmental Testing Consultants
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EPA DUST LOADING Farmulas

(1) ABSOLUTE FLUE PRESSURE (in. Ha)
Pg = (£Pf+13.6) + Py

(2) WATER VAPOR VOLUME IN METERED GAS CORRECTED TO STANDARD CONDITIONS (scf)

Vwe = .04707 x V| szg = 04715 x ng
Vw = Vwc + Vwsg

(3) METERED GAS VOLUME CORRECTED TO STANDARD CONDITIONS (scf)

Vs = 17.684 x Y x Vm 20 +1SAHI13.6)
m

(4) PERCENT MOISTURE IN FLUE GAS

Bws = _ Vy %M = Bws x 100
(Vms + Vw)

(5) AVERAGE RESULTS OF FLUE GAS ANALYSIS
YNy dry = 100 - (0/0C02 + %Og + %CQO)

(6) APPROXIMATE MOLECULAR WEIGHT OF FLUE GAS (WET BASIS) (lb/lb-mole)
Ms = (18 x Bws) + ((.440 (%CO,) + .320 (%0;) + 280 (%Ny + %CO)) x (1. ~ Bus)

Vg = 85.49 x Cp x (VAP ) avg. TS
PSX MS

(@) FLUE GAS VOLUME AT ACTUAL CONDITIONS (acfm)
Vo = Vg x A x 60

(9) FLUE GAS VOLUME CORRECTED TO DRY STANDARD CONDITIONS (dscth)

Qsq =_Tstd x Ps x Vg x (1 - Bws) x 60
29.92 Tg

——— . m .

(10) TOTAL FLUE GAS VOLUME SAMPLED AT ACTUAL CONDITIONS (acf)

Vi = [vm x Y x_Ts x( Py + (AHHS-G)H + (o.oozsfx Vig x 1;5_)
Ps Ps

Tm

Total Source Analysis, Inc.
Enuironmental Tesang Consultants
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EPA DUST LOADING FORMULAS (Continued)
(11) DUST CONCENTRATION FOR INDIRECT HEATING UNIT ACTUAL CONDITIONS AND STANDARD

CONDITIONS

Wg =gms

Wp = 0.002205 x Wg (lb)

Wq =_"p (Ib/dsct)
Vms

Wh =Wg x Qgd (Ibfhr dry)

Wy =7000 x Wp (griact)

Vit
Ws =7000 x W4 (gridsct)

O = 9780 % 20.8 x Wq jr/mm8tu with constant $780F)
(20.9 ~ %0z

- 106 x [(3.64 x %iH) +(1.53 x %C) +(0.57 x %S) +(0.14 x %N) - (0.46 x %Q)| (dscf/mmBtu)

Fr
Hc

oy = 208 x W4 x Fr qyymmatu with calculated Fr)
(20.9 - %0z)

(12) PERCENT OF ISOKINETIC SAMPLING

Y%l = 1.667 x Tg x ]0.00267 x V|g + \:Vr;\_ x Y X (F’b -~ AH/‘]Q.G)]
m
@ x VS x PS xX An

<&>

Total Source Analysis, Inc.
Znwremental Tesang Consuitants
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Particulate Field Data Sheet

Cllent - Data Page ~ Of
wW.R. &rAac e C'ﬂ ?6@- ) §-2Z- %/ dj 2
Project Noér /_-_ /5_:5-_ - Qperator T ‘S‘MT U ] Orsat Analysis
Sampling Lacation - . ' Run No.
: Dryer STAK / €02 +0: 02 0
Filter No. R Acetone No. - Condensats
G1- /2.7 -‘ 25V ad 0 209 ]
Barometric Pressure : | Static Pressure | Probe Number
S as. (4” “l 2 J-/ —
Nozzie Diameter - | Noxzzie Number - Pitot Coetticient | Pitot Number
L2238 2 - o 7Y 4/ '
Mater Corr. Factor Mater-Qrifice
1. 03 w (aes )
Sample Pt. Time Assumed % Moisture * Betare After
i/ 255 Leak Test - o> e s % pos 0T
Temperature °F Vac. Pr Dry Gas
- L Meter Reading
e | o |2 | an | s | e | | owen | MR |09 |y
STapIl 1o 140 ek 121. 916
A ) 2. [1ygn\Rrf /80 12579 , losy g1 [ |25 Is—
211G V26slzyy 170 lese| [ lzsg| L5 [ _1129.23/
Y/ WUsyolz 729 e 25| | 126/ &% 3D &2
J12:0 Ldrd12400/6C 1259 | | 12/ | S 17 2 138 27
< /. Unya229/09 2551\ PsC| 3 I 2 /IR 7%
.7 | 304|2.581/%6 253 25 Bl % Q|14 7.7/
O ) 1.7 3pY 2556w 125Y 256 i 2 s/ 26
> 1/ & 125129317/ 9 25751 | 1259 2.0 D s 2=
2 /.7 0.3c2.63/6d 252 25g Al < /s e 251
J 1/, G 3241299 /%% 25 & 25-7 yAIVA X UCY L2
/. gl aalasl/22 1253 | | 129 s/ 2 /6%.7%
&g 1251232 /72 (2557 \\ 25 ¢, S/ 2 /72,763
WY IRl \\
; =
PRI AN IVEY ' Yl 50, ¥4
/
I
J
!
Piiot Tube Leak Check:  Before 0L After 2
Integrated Bag Leak Check: Before O L _After S (T

Total Source Analysis, Inc.
Enwvironmental Testing Consultents
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Particulate Field Data Sheet

g
:
1
:
:
i
i
3
:
:
i
]
A
i
i
i
l
]
B

Cllent Late Pa ot
) R, (rrAace B-2Z-3/ @ 2
Project No.7/- [5_5'_ OPorn:orj_ S T70 U Orsat Analysis
jampllng Location o oo STHC‘( Run No. c 02 . Oz 02 co
Filter No. i Acetonae No. Condensate .
G- 179 \ ALS A 203
Barometric Pressure Static Pressure | Probe Number
26.¢5 2 -/
Nozzie Diameter Nozzle Number Pltot Coaetilclient | Pitot Number
225 2- 6 R ¥-/
Mater Corr. Factor Meter-Orifice
/.02 o (s.¢ce _
Sampie Pt. Time Assumed % Moisture Before After
St 'n) 22.7, | teakTest ooe®" Ao#Eie’
Temperature °F Vac. Pr Dry Gas
L Meter Reading
Sgg:g:e AP | Yap | AH | Stack | Probe Igft' Qven M?r:er Mc?fx?r (. HG cu. R
STArT 11100 daq Lo 113.¥Y=2(
A 1. g raslles/ LR 255 | 12477 310 / [7°7. s
2 /. G 1l aesi2os /sy 25| [ 12521 i / [Tl T 2
3 7. % 2 avA3I0 /280 25 [ 256 Sl 2 /vE. £y
¢ 2.0 NS¢ 3y U e bl2S% \ 1257 2 2 U9l lx
= 1/ 9 1130923\ /S0 lest| \ s8] T 2 2. /S5 S5
L 11 G lhaeslrollss 2577 \\ 255 9l | R /99.% 3
[ /- U265REC 12 ¢ o5 ! | |25 SN 3 oo /3
5 |/.% 1£39218.99/>2¢ 257 235¢C 212 2 RO 7
N /-7 /3641373185 (252 2551 713 R 2,8 2%
¢ 2./ /.97 [S¥ |25 5] 25" 7 A2 3 2% 3 &
5 /g 11.34a|>.@2 /65 |24 25 viCul 2 ey 2.3
. /. ¢ |/ 7grlz3sl/o2glasst | lzsy gls” 3
g[ma 2.03 Joy
TAVG 12,3081 2420425 712 30 £09
|
Pitot Tube Leak Check: Before O L After o<
Integrated Bag Leak Check: Before £ L After G

Total Source Analysis, Inc.
Environmental Testing Consuitents
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Particulate Field Data Sheet

Clant Date N Page Of
Ww. R rrace (RT P ) «-28-~5/ ! 2
Project No. Operator
Sy /5 NS L TTO ", Orsat Analysis
Sampling Locatlon Aun No.
Drver s7rck €O, +02 02 co
Flitar No. Acatane No. Condenaate _
: S/ 077 XSSl A /Al
Baraometric Presaure Static Preasure | Probe Number
25, 657 /-2 Ye /
Nozzie Diameter Nozzie Number Pitot Coetficient | Pltot Number
224 2 -G 5 ¥ t=/
Matar Corr. Factor Mater-Orilice
/.o o (D08 7 .
Sample Pt, Tline Aasumed % Moiature Beafore After e
S ) Sers, | lekTest oo s p o 0f) 27
Temperature °F Dry Gas
Vac. Pr .
Meter Reading
Shamt | ap VAP | au | Stack | Probe Bl | oven M B | ™ i cu.
S7ArTT 1 23S L _ 229, 27
A/ 11§ lrazglesylipgnlesol [ 1255 215~ [ |223.45
S [ & /392 laoaline 252 | ezl S5 | =z @37 %7
S 1) 7 . 3oyl2egsd 2] |25¢ =G rRe ~? YR &
Y 1/.9 lhawgla/gligy | 25C 25 A O 1299 =
5 /. 8 l/.ava|l3oal/sn 257 2SC S| 3 253 £ L
e |/ (o 26126 % [[e G |256 \\ 259G 71l s =257, 739
n /175 lacsReg|/2¢ [asg | | lasT S|K 2 |242 3%
2 (/-7 lxod2.951/25 |257¢ 259 71 3 26t 20
N[y 1 yen2351/93 | 255 256 S |5 S 1270. 5
112, /11 979362] 175 125¢ e oly |3 [ox-&5
2. O /.94 3.357/22 | 2575 25¢ S | S R 250,33/
L1/ Dl dogl2.g5l 2% (256 253 %19 = 2% Y S5
570f 1 3745 \\
AnCl/ 51491 196 917 N 23
(
\
Pitot Tube Leak Check: Before @/( After A<
Integrated Bag Leak Check: Before oL After = LZ

Total Source Analysis, Inc.
Enviranmental Testing Consultants
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Particulate Field Data Sheet

b

‘\l Cllent Qate Pa o
E W. R Grac & ( HF??) ¥ -26-S5/ @ 2
Project No. Qporator
g /- /55 T 50‘7_7-0,({ Orsat Analysis
§ Sampiing Locatlon Run No. o 0 co
E 00F ¢ sclole WIEST SThek 02 v 2
! Filter No. Acetone No. Coandensate ,
| 7/-25/ 25n (. L 04
! Barcmetric Pressure Static Presaure | Probe Number _
- 30.2% - ¥ {=/
_‘ Nozzie Diameter Nozzie Number Pitat Coatflcient | Pitot Number
‘. 25/ .G ¢ 7=/
_ Mater Corr. Factor Metar-Orifice
; /05 o ( 3¢5 )
Sampile Pt. Time Assumed % Molsture k Test Balore . After 4
Smind T2 Lea 00 3@ PO KL ED /2,
; Temperature °F Ory Gas
Vac, Pr .
4 ) Maeater Reading
5 i Imp. Met Met
éé?ﬁf AP | YaP | aH | Stack | Probe 8& Qven ?ner c?u?r (- HG) Vi e R
. STArT18./5" ' Los AKS 0CD.
W4/ .S Lg06 [26€1/0G 1256 | | l25Y Tlo / _l289. 2%
2 75 |.%66 1300 lzsol | losc| $1O 2 1292, 9.2
3 LT3 LSSy | 2.99 W p 1258 253 s |/ = 29%. £S5
4 | 66& 1§11 2o/ |25 256 S|/ A |30 0 %
s 1,5 gz 2y /0 1257 | 1257 %o =307 /5
(.53 L72elzr ZI/1D 1259 \\ 25L| S/ =300 . 76d
D/ 720 lexdleeclit/ 256 | 2S¢ <=2 = I35 I
2 .22 %45 |55/ |=2s72| | |25 = 2 |32 %5
N 2O (g3 2lzg6lpya |25%r | 1252 Fl o w2 132 2L
¢ 162 [ye7 25 ) |2s¢] | l2es] 71X Y S %. &
s YA (225 (/D |o5¢] | 12573 %l & v 133,357
L Ly lLLyel)20 [/ |257¢ \\ 273 T L L DS 771
- \
STop | i /5 \
UG 745V L0 110 el A0, 71/
l
¢/
¥
Pitot Tube Leak Chack: Before .4 After o C
F integrated Bag Leak Check: Before lo¥e After 0@ -

Environmental Testing Consullants
~ A

F Total Source Analysis, Inc.



Particulate Field Data Sheet

Total Source Analysis, [nc.
Environmental Testing Consultents

Cllant Date Page f
W.R. Crace (RPT ) 3-2%- 9 7 2
Project No. 01 )~ /{; Operator j-, 5 . 7_7_0 , Orsat Analysis
Sampling Location Run No.
C Yo Jomite  WIEST STA § | +% Q2 c0
4 Filter No. Acetone No. Candensate e
71-(3% 25 aq (. 0
Barometric Pressure Static Pressure | Probe Numbaer
0.2 ¢ " y=/
Nozzie Diameter Nozxia Number Pitot Coelficiant | Pitot Number
25y . gy -
Matar Corr. Factor Meter-Oritice
/.02 o (3. Gy )
Sample Pt. Time Assumed % Moiature T Before ¢ After L
S a) 2, Leak Test oy €45 L L)
Temperature °F Dry Gas
Sample Imp. Meter | Meter (\(:CH(P_;; Meter Reading
Point | AP yaP | AH | Stack | Probe | gy | Oven In Out ' in Cu. Ft.
Stan] | B 447 Lo ‘ 336.5573
O .60 772571245110 |25 [ 259 51 / VO . &3
2 .67 g5/ 12,52 /() 1256 259 | %3 VAR 4o )
3,623 .7299128%1/// 285% 256 1 ¥ oy Y7 2.0
Y 17 57 1.866 |2.021/05F |25 % 25~ B 1 Z < 135352
S 16 2 losdlios 2T | (26 Fls” | X 1387 .23
C s l72/a 1225109 [2567T \\ 25 C gl s7 | 2 13¢e/5 2/
A [ <S5 L 2¢glzellros s | |25¢ 7z 2D |esT s
Y .77 lg27R /106 less] | |25« | & 2 370 L5
S 128 et 3.0 ag 125v | | 25/ CalA R Yoo
J .20 8>x>ag6/pg 1252 | |256 S 2 o 37922
s legleagys /oS [es6] | 12sml S~ =2 1383.3¢
L Ss 1292 120/1/021255 25~ &l ‘> 3 DT 203G
$70/° /0792
Arc 1,8cq 12 62/09 § s 7R e
Pitot Tube Leak Check:  Before oA After @(-
Integrated Bag Leak Check: Before CL _After < /\":
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a
-
H
|
i
|
|
i
-

Particulate Field Data Sheet

TMant Oate o Page 01 2
WoR, Crrce Cﬁ’?ﬁ/ 5-2% -7/ )
Praject No. Qpearator
= /e ] < 5,— j‘ g e 77——0 d) Orsat Analysis
Sampling Lacation Run No.
cyclpnom WEST STkl 4 €O, +02 02 o
flllor No. Aceatone No. Condensate A
57254 D 2wt | [ 2] )
Barometric Preasure Static Presaure | Probe Number
30.2 ¢ 251 Y-/
Nozzle Diameter Nozzie Number Pltot Coetficient | Pltot Number
2 5Y | 5 ¥ -
Metar Corr. Factor Moter-Orifice .
/-0 ol 3.0y )
Sample Pt, Time Aasumed % Malsture T Belora . After _
Sain)d 7 Leak Test  p ol @) e oo eI Y
Temperature °F vac. Pr Met[;:ygcgzzing
3 | Imp. M M i
Pomt. | AP | VaP | AH | Stack | Probe Out | Oven ?Aer cgﬁ?r (in- HG) 41 cu. £,
stapl 1 7:08] Lo 3872.23/
A4 7 1.3 1, 79¢12.30\/44 |A5% [ 1267 19 2 290 /7
Y [ 27 LsEs 12590//2 1286 | | 1259 T 2129573 S
S o580l 274171 1257 | l2¢co ] T/ 2 1397. ¢ %
7 | 7elggyResly /2 |25/ | 12551 7./ 2 _foY. 07
S o¥ lsooa¥l//] 12| | 125°C 21/ ~ Y0g.0 7
Cl ca Lo/ laol/72 125l | 25y g0 S 19// & &
A /16O 225712/ /1R | 25% 262 ) 2 SIS
D L 7olex2.cllrrd 125% 25 21 S 149 72
N 723 lssl2621//3 |2SY 250 S/ 3 | 423.95
J 1.5 522 |3// U5 |SSC 25~/ 51/ S YT STS
val 7, T0l 23| /145 1257 Y 251 S/ 3 432 ...
L1 6O 2281045 /15 |257¢ SS¥ ¢/ 3 Y3622/
Sreep 12:017 \\
\
Arl °23 38013 dlr 49, 296
}
2
Pitot Tube Leak Check: Before 2 __After O A
Integrated Bag Leak Check: Before OL ___After OL

Total Source Analysis, Inc.
Environmental Tesung Consultents
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g Particulate Field Data Sheet
Mant Date Page  Of
g wW.R. O race ARTR «-25-3/ ! 2
Project No. Oparator
S f- /S 0. S o 7.7-0/(/ Orsat Analysis
Sampiing Location Run No. co
| Syclosree EAST _STACK A B
Fllter No. Acatane No. Condensate -
9/- 123 \ C 2
I Barometric Preasure Statlc Pressure | Prabe Number ‘
30.2 Y : A
Nozzie Diameter Nozzie Number Pitot Coefilclent | Pltot Number
2S¢ . T {-/
I Meter Carr. Factor Motar-Orifice (
/. O 0o L3.C% )
Sampie Pt. Time Ansumed % Molsture Betore After -
! Sm.A/ 7% Leak Test o0 SE) /5% p 3T
Temperature °F vac. Pr Dry Gas
' L Meter Reading
! Seme | ap | vap | an | Stack | Probe ‘Ot | oven M B | MG 1 in cu. R
STAM 2. (63 437 OF [/
rt [ LeE 279 /27 |25 f] , 1255 51/ IR 7V
2 1.<9 L26%]2091150 l2sC [ |25/ Vil D | dEe T e
ST 5 Lsbblzebl sy l2ss | | 1257 72 2 1999.2 4
i ST o leea o ing less | | 1252l gl2. | =2 45%. LO
1. 7% .%54 |z56 /34 |zso | | ZS Y gl=z 7 |¥$7.90
G L7¢ 1872 lz.70|/2( |25/ \\ 25\ 713 2. 46Z.0%
5 7 | ed 1.906 |23/ /D0 1252 | Joss SI3 = gL o
S 156 Ledllets | /as 1256 | \ 12&ol Sl RYE7 ~ W4
S L7s %66 126613/ 1265F \ |25 2 Sl L 474 4O
7 1. Cyle2s |lzF/ {3/ 1256 YA G ¥ o 1478252
. 70l.83712.9% | ( 2/ 257 | [ess A % | Y8R .6 O
[ ol 29% l22¢ (32 25 ol 71 ¥ 3 |YB8&-574
4P 1/ 3¢
AR ANy (13 L6 4 f
Pitot Tube Leak Check: Before DL _After 2 &
Integrated Bag Leak Check: Before O _After Cre

Total Source Analysis, Inc.
Environmental Testing Consultants
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Particulate Field Data Sheet

['Cllant ‘Data , Pa 1' (3! 2
H W.R. l-rRAcE (Rre ) 8-2€ -2/ T
Project No. Operatar )
9/_ /5..5_, 3- S.. 7'7(.')&\-/ Orsat Analysis
Sampling Locatlon Run No. c
ﬂ CyClonlt ERST _STACL 0. +02 Oz °
Filiar No. ' Acatone No. Condensate
Te =275 /[ 2]
Barometric Praasure Static Pressure | Probe Number
i S0.2 ¥ 7. 77 7~/
Nozzie Dlameter Nozzie Number Pltot Coetficient | Pitot Number
257/ . g v/
I Mater Corr. Factar Metar-Oriflce )
/. OR /o (3.¢%
Sample P!, Time Assumed % Moisture Belore L After .-
;] Se.a) 73 Leak Test ) seees A ENy 7
Temperaturg °F Dry Gas
Sample Imp. Meter | Meter (\;,:cng) Meter Reading
I Point | AP | YAP | AH | Stack | Probe | gy | Oven In Out in Cu. Ft.
STAcl 1158 Léa 999. o 75|
i L (el 781 12/6 113 [ |25 26 D 7132 [ YI2. T 7
21, £9 1,768/ /32 |96 ¢ 257 AEAY 2. |Y9L-0 F
21.25 |LECOLIAI/D Nz2s<e 253 LA 2 1999. 72
l J .25 1.l |/fGa)R |25/ 2/ | g5 2 15033
5. O|. 77543133 (252 2S5/ clg—— | D 1S0e. =X
b .55 L. 2ex s/ |72/ |25¢ g5zl S5 | = 1522 7
1 a4 /127 lev3 18/ 725 [25¢ 2s/ |9l 1 2 [s/5.3<|
2166 |82 U6F|/ DG 257 I5¢ S LT 2| §7/¢. 7%
I SN ARNE Y AT AV RV X, 253 Sl 3 | 520.0€]
v L 2€.sex /55 /30 |5/ Zs" > A - |52 753
ST 621767 1) 561 /3/ <572 25 ¢ 7l & 2 [ s=7 Z5
i C 1. ST Y173/ (253 eSS 2| SIS 1 Z 153n 2
I sz 26‘/ i
l NP AV WY g~ /). R) 7
- /
I Pitot Tube Leak Check: Before 2. After o=
l Integrated Bag Leak Check: Before 3/:-"__ After @é
I Total Source Analysis, Inc.
K Environmental Testing Consultents
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Particulate Field Data Sheet

Hent Oate Pags ~ Qf
. . GrAc £-25-2/ U 2
Project No. Opaorator .
c?/_ /5-5-4 j 5(_47_70/(_/ Qrsat Analysis
Sampling Location Aun No.
Cyclowe fAST  £715<K 7 | % o O
Fiiter No. Acetone No. Candenaata -y
G/ - C A0
Barometric Pressure Static Pressure | Prabe Number
50.2¢ | ¢ 2 -/
Nozzie Diameter Nozzie Number Pltot Coefliciant | Pitot Number
25 ] y -/
Mester Carr. Factor Meter-Orifice
[ e>) w (3.¢%5)
Sampie Pt. Time Assumed % Moisture Betora Atter
" S i) ° Leak Test , - @/5' ‘ (@ 0’
Temperature °F Vac. Pr Dry Gas
o Meter Reading
Sggnig:e AP | Vap | aH | Stack | Probe oGt | oven e M&?r (in-HG) | s cu.
ST 3 OO, <oy S3Ls LY
A /1.62 .79 sg\ze |25 | 25% 9% 2 |50 L3
2.9 g3/ usol/33 |E5F T 2579 odlg | A 153790
D 751866119 r2€ 2557 25| 919 3 | S LT
« .25 leLollso (3¢ |125E& es 2l 71 S R 26
ClLe/ 128/ lsC (3 Y 1257 2Ss| /e =3 |sYg -5
1.5 722% 1 561/35 1257 25¢ 220 2 |55/ 55
A /T3 baeglier Y3215 |\ l2stgl /200 RA_|55¢ 23
~ L. oS5 .g6C1/-92] 730 1>s—/1 |\ 1256 40 =2 55853
Ao/ s l/galiog 25 ] 11257 bl /L = |s5¢e oF]
| L | gaslzydli2zl2sg] | 18531 Jo/ 15652 3
LS 106 1671228 1282 250 /017 3 AR S
£ 1S9 2L /S vz 128D zsd 72V 3 §72.(5Y)
5/0io Y02 Amn
IR AN 7 0lp LA By
/
|
I
}I{
Pitot Tube Leak Check: Before oL After (:'{
integrated Bag leak Check: Before D& After e

I Total Source Analysis, lnc.

Environmental Testing Consuliants
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Particulate Field Data Sheet

Client Date Page Of
W. R _Grace  (ATP] ! 2
Projact No.q (- /5_{ OPcrntor—J 5“7—7_0” Orsat Analysis
Sampling Location Run Na.
un i Y  grac £ €O +0z 02 co
Fliter No. Acetone No. Condensste
(- 222 204, C 2
Barometric Preasura Static Pressure | Probe Number )
30. /6 .04 ¢ =/
Nozzie Dlameter Nozzie Number Pltot Caefliciant | Pltot Humber
Y . B¥ ‘77 -/
Metar Corr. Factor Meter-Orlifice
Yo /0 ( 365 )
Sample Pt. Time Assumned % Molsture Leak Test Belore B After v
Sn ) 7% e oot OO YENy
Temperature °F Dry Gas
Sample lmp. Meter | Meter (\II:Cng) Meter Reading
Point | AP | yap | AH | Stack | Probe | out | Oven In Out : in Cu. Ft.
AarT | %00 [£65 §$23.2/%
A /1, /2 . 3¥¢la /7129 1252 1 125¢ 715 [ 1577 2.3
2 1./s 387127/ 8K 125¢ z&/ 21% /[ 158/ 51
N1/O L3 Vgl lsY 1287 260 21 g 8 |5FsToL
Y /5 36 123sT| 84 |25¢ 2% RO 2 |5§92.0%
s o2 Recl 6386 |25 7 \ |25~ 1O 3 1o .¥a
L o2 lz2as|F271 85 1257 2s 2l I 2|53 ¥/
~ /173 36/ ks lva [257¢ 252 vl e 21592 XD
2 .72 laveleszls2 RSC 2ss WY A |bo3. 2
N LD LIYEe 2472 Y¢ RBs /[ 285G ril D \Co72. /D
1 /0O lae Vgt F2 1266 2> gle 2 _l6/0. ¢
c oY Lo 2183 |255 25 < | & A AN
L Lo laLe 21 g3 124% 257% &l 7 2 16/L-3E2
<zl | 3-89
[
YA RERTIVEREE [ Y A 43 44
|
Pitot Tube Leak Check: Before gL After =2 £
Integrated Bag Leak Check: Before 5_4_ Alfter O

Total Source Analysis, Inc.

Enuironmental Testing Consultants
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Particulate Fieid Data Sheet

Clant "Dalo Page/ Of
. R race (#1P/ 525/ 0) °
Project No. c[('- /5_5!_‘ Qparator T, 8%7'7‘04_/ Orsat Analysis
Sampling Location S > /C Run No./ / : Cco, +0, on co
Fiiter No. ﬁ / . 2 30 Acetane Nao. Condensate /¢ P / /;l '-L'/_. ’:7
Baromaetric Prassure Static Pressyre Probe Number
R0./¢ " O5 -/
Nazzie Olamater Nozzie Number Pltot Cosfliciant | Pitot Number
65 B S=/
Meter Corr. Factor Mater-Orifice
/Ol /O ( .6<€ )
Sampie Pt, Time Assumed % Moisture Betore . After
S I L 5 P oy Y
: Temperature °F Dry Gas
: Vac. Pr .
- . Meter Reading
areie | ap | VA | aw | sk | pone | ‘B8 | own | VBT MR |49 | Phcun
STAN D 2 ek /2. 93/
A 1Y 324 12.¢3l8% |25yl , [256 %z R 62209
S /7 1332 1/-591s% 1256 | [ 26X <% 3 1625 73
S/ lawé 2/ 15F 12s¢ 11 2575~ < 5 2 1629.5
d /[ 12332129999 [257 | | 25, VAo, 2 1633.2%
S1.09 lxen /2239 [25¢c ] | 25~ 7o 2 1636 7¢
Cl.oslagr 1.5y 90 128/ \\ 252 AN, 2 63952
A lyo Larée 1025|187 Iz56 25 21/ 3 _1&7Y3. 3
2176 12721287 1%8% |57 25% S|/ R LYE. IS
/¢y 1. 37¢ 2.8 8% 12551 25 S/ N 165 XH LS
Y |./( RO 7Y | 25E 2591 Sl D> 3T 165%. &5
Sl/o el g 12syl | s 2l 12 e 6 Q.
Ll.02 logsdlt3d1 &9 129 & esyl 2z 1/ I 163 22T
5100 /027 |
Al 230251 ¢ a1 AR |
4
3 pitot Tube Leak Check: Before 0 pd _After O/C-
Integrated Bag Leak Check: Before O & After [ &

Total Source Analysis, lnc.
Environmental Testing Consultanis
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Particulate Field Data Sheet

TTlHent Uate Pag \O¢
. A Grace  CRTA) S-2%-5 Q)
Project No.Cz/- / 5_{ Oporntorj‘ S'q 77_0 U Orsat Analysis
Sampling Location Run No.
cw, 7 ¥ srrnck (R €0 +0: O co
Fliter No. Acetone No. Condonsate . o
Gr—=276 200 | / 2 9
Barometric Pressure Static Prossure | Probe Number _
306 OS5 -/
Nozzie Dlameter Nozzie Number Pltot Coofficlent | Pitot Number
D65 &Y Y~/
Mater Corr. Factor Meter-Oritica
o o (3.¢s )
Sarnpis Pt. Time Assumed % Moisture Betors After
Sonn) A Leak Test HhosEVrt oD v s i3
Temperature °F Ory Gas
Vac. Pr .
: Meter Reading
ot | AP | VAP | an | Stack | Probe | G5 [ oven | My | NSl [(nHE) TG T
AT 10 45T Lo LY (GO
Al | tD M/ bV e les/l [ bea will ! / C6T O%
2 /513871287 20 |z52] [ |=2¢¢ G ¥ 2 16679y
23 e 1589[0587] SO |l | 2l 21y 2 78 <22)
Y 1./ .36 1229|955 |56 zsgl| SlsT N 1679.9,7
< 1 /0 |3k 1.9/ 98 257 25¢ 15 = 1L 83.52
b | OF 1300 l6e | /o R125& zsd|l 214 = lesC. 9N
n / |./¢ [ 37X |25%1/03 |25¢¥ 254 & w169l /20
21, /12 1346 122 11/0N | 25/ 25 ¥ 7 & X 4925705
D 1332 120%| /0| 25/ 25 ¢z 3 6955
v | .1/ |.3222081/00 253 25 ord B4 ¢ 1702 -¢
S 1o L3rp /351021280 25/ Gl s | ve. =2 2|
L 1S 283 45/ 0 D2 25 ¥ 2| 2 ¢/ -0, 5273
Zax? (L. 50
A1 AL A X A A A2
'd
7 Pitot Tube Leak Check: Before c & _After 2 f
Integrated Bag Leak Check: Before &~ After ﬂﬁ

Total Source Analysis, Inc.
Environmental Testing Consultants
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Dry Gas Meter Calibration Sheet

at standard conditions

@

Total Source Analysis. Inc.
Environmemal Tesang Consuitanes

30

Cllent ) B .'e"’/mc@. Run By Timn *?J- AT
Project No. G/ /575 - o0H Date ___1-3-9"
Module _L_ Barametric Press _~ 1. 42
Qrifice
S7To P= 30§
AH Vw Vw Vw vd vd vd tw tai | tdo Pw | Time
in. H2Q initial final ft.3 initial final ft.3 °F °F | °F lin HoQl @ min.
5 1262.02012459401 3.9201708.3531 7122531 3.905 | 19 | 6 [0.0
1.0 206,167 [Z71.35]15.468 [712.48371794215.459] 79 | 37 /0.0
20 |271. 765 1279.3081 1.540718070] 72554 7.5 /4] 19 |_ %18 /0.0
ag 1279589 (2901951 10.606[7253t011 3% 4221 /0.562 ] 719 il /0.0
5.0 1290452 13034%/2.47¢736.613749,522 /2.849] 79 uira /0.0
Mc (Y) A Ha (For Smail Ortice Only)
AH Vw Rb (td + 460) 0.0317 AH (tw + 460) @ 2
AH | 13.6 Vd (Pb +A H/13.6) (tw + 460) Pb (td + 460) vw
s | o388 [ O2 AR AP A
1.0 | o737 o) /. P B
20 | a7 L OZ 2. 00 S I
a0 | 204 .02 & 019F5
6.0 | 441 [, D7 7, DDy
Average LOZ Lo G S,
AH = Qrfice Setting
Vw = Volume of Gas of Wat Taest Meter
vd = Volume of Gas of Ory Gas Meter
Pw = Pressure of Wet Test Meter
tw = Temperature of Fluid in Wet Test Meter
tdi = Inlet Temperature of Dry Gas Meater
tdo = Qutlet Temperature of Ory Gas Meter
td = Average Temperature of Dry Gas Meter
c] = Time required to pull specified cubic feet
Mc = ODry Gas Meter Carraction Factor
AMa = Qrfice setting that would pull .75 c¢fm of air



Nozzle Calibration

Sized By —%."‘)C 2 \\,\j Ao ,.l -

/\_) 1) -:-n - ‘,'\
I Qimension | Avg.
Date | Nozzie A 8 | ¢ | Oifterence Diameter
7-9-g/1 == B3 (.18 | 135 ] Lo | 135
| 2-2 |79 l.i1a | ,i78 1 000 | .i75
| 2-32 2 L mo L itel o | o
| 24 0 iy o P b M IS ™ L3y s All Dimensions are in inches.
| z-c | == 1 76 LagL LN ’
| m-t 222 ] 2901 2200  on /
2-7 1 oed | 202 o] ps
- e . ZU';_ ’ 2‘-{’:‘ , 2
Z-2 24¢ | . 24¢ | 2wz | pos
Z-/0 U2 | e | 2T 29 i
| 21/ 282 | 222 | 2221 .00/
| z-12 IR ETEINTY
| 212 |21z [.z2/2 1.2:2 | a0/
| =2_u |, 2y | 214 MY | L ppl
| 25 [ 22 1.22~ |.272 ~
| z-it 1257 1 272 1 757 | Lo/
Z-= 1263 | 265 .72~ 1 o0/
Z2-!'3 | .270 | 2721 | 779 ool
| 2-19 1,252 1268 .26 | omn
L 2-25 lzon | 170 l.7290] oo
| Z -z i ‘.-i’:a: ’ '3'9:-' D
| o_z2 .27 | 270 |30 | Nol=li
| 2-z=7 | =727 | d4Girl ;71 0o/
| Z2-24 l.dart dgr h 4e” ! Ham
| 2=27 1 40d | 4q< [ 146 | g |
| Z-26 1. 4971 . 448 1.9487 1 .9n
| Z2-27 1.¢94 1| 595 | <65 pomn
| 2-22 17279 | 95 Laga | oy,
| -z | N | 70 Thi L e e
.5 2= l.9ma | G0 S0 | om s
| 2-cr Tyas | 445 [ e | pmom
| z-72 1,773 13sa .92 1  may
| _2-22 1068 loo) lloo7 | 2= ¢
_2-2% o2y 11o2cTlioas nn
| z2-2Z7 1 Sollise 11,1SO | onns

Toatal Source Analysis, Inc.
Enwronmentai Tesang Consultants
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Analyticai Data Sheet

Ciient - R-GRACE Projec: Na. 2\-\56-0oH Dae __2 /3 /2|
B .. ._ o (bryec stock) o
Sitar No. Q(=\Xx7 Siter No. Oy =\H 9
Acatone No. \ Acatone No, s
AmQuat 1GwId [0St aunng ransgort _9 AmQuOt IQuid 0S¢ Sunhg (ransoort o
Acstons o1ank volume, M \OQ Acptgne Qlank volume, mi 100
Acatone wasn voluma. Mt 2OQ -4 Aceignie wasn valume, \90 4

ACBlONe Jlank concantration. TGHMg (eauanan -i" "

) -

3. ¥ wlo

Acaione w~asn Jank, mg (equauon 3-31°7°

ACBtONe 0IANK CaNcanraugn. MUMQ (equauon =477
Acgtone wasn Jlanx. Mg (equavon 3-3)°°

-Xx\lo~
0.6

Acstone wasn 21ank. mq (eguanon 3-3)°°

Acerone zlank CINGCRAIranon, TIG/Mg ‘aquaton 3°° _3._L..

- ¥ L@"é

Acatone J1ank CIACANtraton. MGG (2guanon J-i)
Acatone wasn 21ank, mg (eguanon 3-3)°°

‘Newgnt af Pamcuiaia Callecieg ‘Newgnt of Pamculate Collecieg
Cantainer 3 Cantaina¢ g
Numoer . Numaaer
Tinay ‘Wenant | Tare Weant ! wmgnt Gain | Sinal 'Wengnt Tare Wagnt | ‘Nemanit (3ain |
, O 4R3F 103991 01347 ! 10- 53652 '0.3494 ' 0-1856 |
: 78 - \\0& 1 77-97\0 ' 9-{39& 2 149 . 4205 g9-272061 0. I %
. : | i ] ] i : | .
Lass acana clanx 92- 900 | Las3 acatong glanx 0. Ogo &
‘Wengnt ot paricuiata marer v ! ‘Wagnt of Jarticulate madier . LY |
Valume at Lguid | Valume of Liguidt \
I ‘Nater Collecteq ‘Nater Callected
Imainger Silica Gel Imanger Sikca Gat |
Volume, Wagnr, Volume, Wagnt.
mt, 7 mt. o]
Sinatl i 27V- 2 Snanl | 2747 |
It | 22500 | imall i A5, g |
_iguid canecieg! [ AN D Lawag colecteal ! 27
Tatal Yowme Callegteat ! 4t i Total Valuma Zalaciagl | 2| alll
Run Na. 3 Run No. Blowlk ACCTone
Fitar Na. 9\ - 097 Fiter Na.
Acatone No. 3 Acatane NQ,
Amount liquid 198t dunng ransoomn Q Amoumt liguid (931 dunng (ransoon
AcCETONA TIank volume, mi 100 ACBIONSe D1ank vatlume, mit \wo
Acatane wasn vaiuma, i 2925 Acatons wasn volume, Ml

- Q1o —b

‘Nengnt ot Particuiala Galleciea Negnt of Farticliale Calecies :

Comtainar 3 l Cantainer 3 |
Numoar Numoer -

| Tina Werant | “ars Wargnt | ‘Nawgnt Sain | l Sinal ‘Wewnt | ~ars ‘Newgnt | ‘Nasgrt Sain |

10-516% i O-3IRT7 1917275 ! : |67 - 4495 6 7. 4492 0-0003 |

2 66  Yp5966-1615 Q- QUgyg 2 l ! ! ,

B} ' ; 1 | 1 i ) | )

L3585 AcRIQne 2lanx
‘Newgnt of 2amicwarg marter

0-0007

(O- 4o

KO

L2535 acaewne c1anx
‘Wargnt af camculala marer

Vawume of L.gwia ! ‘aotume g1 Lguia i
‘ ‘Natar ‘Jolleciaa l I ‘water Collecieg |
| imownger | Siiica Gel imainger Silica Get |
I Vgluma, wWewgnt, ‘ I Yalume, WNewgnr, l
it 1 | nt, 3
Snaii | 139 ! Snail I |
nnail P AB0- O Tmna ! |
Lguid cstiacied) | 239 Lguig collect=g| ! |
Tatal Yolume Calectedl ! 1 | Ralll Total Yalume Callactagt | 17| -

**See Fedaral Register. Mathag 3. 4.6, & 8.7

*Convart weignt af walar 10 volumae Gy dhding (0tal wengnt ncraase ay dansny of water (1g/mi); ;

32

Increase. 3
qmi

= Volwme Water. Tl



Analytical Data Sheet

P1~155-oH __ Date 2/ 3/9)

Ciient W -R. GRACE Projec: No.
Aun Na, H (V\[ e=T SToecek \
Fiiter No, 2y~ 251
Acstane Na. Y
Amount Iguig 195t dunng ranscon Q
"Acelone glank volume, M \ OO
ACEtane wasn voiuma, mi \RS

AGuiONe J1aNK cancentration. MQIMG (equanan 3w _3 ¥ X (0
ACatone wasn Jlank. mg (@quaucn 3-3)° " o

‘Newgnt of Pimculale Collectaa '
1
)

Cantainer 3
Numuoer

! Sina Wenant | Tare wargnt | ‘Newgnt Gan
0.5 L\ 7 1 Q- 347 10.1630
B0. 4749 5130-0995 1 9. IRXI0

[0-QX0 6 |

vafia g -

Lass acetone otanx
‘Nagnt of particulata maner

Vaturne of Lguid
‘Watar Callacted
Imoinger Siiica Get
Valuma, Wemgnt,
. 1
Snai | L63.9
trtian I 150 O
_.auid zatecteg! 439
Tata) ouma Calectaat ! A el
Runt Na. 6
Fiter Na. O{- 2 3y
Acsene No. A
AMOUt liguid oSt Quang Tansoorn o)
ACBION® 312NK volume, Tl 160
ACBlONS wasn voluma. Mt \7 0

Acarane slank cIncentranon. MQ/Mg (equangn S _&Q &

Acgione wasn Jtanx, mg (equanon 3-3)°°

Aun Na. 5

Fuer No, 2\ ~\3 R

Acatone No. S_

Ameunt lquag '9st quang ransoor )
Acatone olank «alumne. M L0
Acatane wasn volume, mi WA
Acstone Qlanx concantration. mgimg (squaton 5 _ 3+ % X (07

ACRION® wasn 3AanK. Mg (eduavan 5-31°° 0-5

‘Waignt of Pamculate Callectea
Cantawner 3
Numger |
l =inal Warant Tire Wewant | ‘Aewqot Gain |
! P 0-d9S (0 3HR7 T0- 148
2 6 3-97R91 £ 3.430P10.3H420 ¢
] 1 : }
Las3 acatone olanx £.000.3%
‘Nmgnt at garmcwate macar - 39
| Vaolume of Lawd
‘Narer Coileciea
Imownger Silica Gel
Valumae, Wagnt,
! ™, q
Tnali A5 7
‘ritran P ASO0 O |
_duid cateciaal | \2+-\
Tatal Yaluma Gailecieal | 1! -
Aun No. :
Sitar Na.
Acatone Na,

Amount liqwd last cunng transcer
Acaione olanx vaiuma, mi
Acatone wasn votuma, mi
Acatone oclank <angcentranon. Mgrmg teguation 3.0t
ACBIONG wasn Jiank. Mg (equangn 3.3)° "

‘Nengnt ar Aimicuiata Citlecieg ! Weignt ar Particuiate Conecieq '

Cantaner 3 l Cantainer 3 |
Numger - NumQer

l =ngzt ‘Neant | ~ars wagm | wagnt Gain | ‘ Sinal ‘Wewgnt | Tirg ‘Newym | ‘Magnt Gan |

! 0 0-5262 | 0.3459 1 0. | S/0_| , ! . | x

2 ‘75‘ %:375 75. 0086'0 3 | 2 [ i [ ;

] ! ] ! | !

|
‘5%&5— >3

-285 acetone 2l1ank
‘Neignt Qr Jarticulaie matter

285 acetone 2tank
‘Newgnt 2f Jameuiate matter

! Yawme 2t Lguid ' ’ Yalume af Liguia |
! Water ‘Sailecteg ‘Nater Colleceq
| imainger Silica G ' imanger Silica Gen
Voluma, Wargnt. Yolume, ‘Newqgne,
™, 1 l ™. P |
T F 264 | Znail ‘
i 2580 | ‘moayt J
_LGWa catiecteat | -7 ! Jauid conec:eat |
Toral Yotume Collectadt ! Nl - Tatal Vawme Cgllecied) i 17! Rl

" "See Fedaral Register, Metnod 5. 5.5, & 6.7,

33

“Canvert weignt of waiar 10 volume Oy GIVIGINg (atal wekgnt increasa Qy densiy of water (1g/m); J0C70358. 3
Tgrmt

Voume Water, mi



S N e

| Anaiyticat Data Sheét

Client _W- R.GRACE Projec: Na. 158 ~atl Oate 3 3/91
Run Na. \ O LLK STO‘- C‘() Run No. \ \
=iter Ng. A 9\72‘ Siter Ng, 2\~ 280
Acatone Nag, \O Acatone No. \ \
AMIOUMT QWIS '@ST duang (ransgon 9] Amount Iduid 195t SUnAg [ransoon 0
Acsiune giank volume, M (o0 Acatonsg olans vaiume, mt 0o
Acetane wasn volume. Tt 130 AcION® wasn vaiume, m \70

ACOICRe DIANK cancantration. MQMg (aquatien :-u“ ._3_83_(.__5

Acatone wasn Jlank. mg (eguation 3-3)°"

ACBTON® 01ANK CoNCANIrauon. MQIMG (eduation -7 ___ 3. g&! oFé
Aggione wasn Jlank. mg (aguaton 3-5)°° n-5

‘Neignt of Partcuiaa Callectea Wergnt or Pamculiate Collecieg
Cantainer 3 Cantainer ]
Numuver Numoer
| Zna g | <sre wargnt | ‘wWevant Gan | Sina waignt | Tare wenant | wenanr Gam |
~ 19-5/a3 10:.3464 1 0- 065 | : Q- 4165 i 0-39\4 10-7%5
P nLo9.9.gL29|\o9-g(ognorltz l 2 106-550721106. 34572/ 0- \ QSO __
2 : i | ] ' I i
Lass acatone otanx Q. 900 Lass acetane cianx 10-0005 !
‘Waignt of parmicuiate marer O_L& 'Wewgnt al zamewiate maer 0- 2595 |
Voluma of Laua ' Volume of Lgwa '
Watar Callectea ‘Water Cailecrea
imainger Silica Gat 'mongear Silica Get '
Valume, Wargnt. Volumae. ‘Nagnt, |
. 1 . 3 !
Zinai| | Q&% A Taal AR 4 |
LE] | A850- 0 nmant P ABOo o
Liguid collecieg| | 1. % | Liguid calecieal ! R
“atal Yolume Calacieal ! 1° ! - Taral Yolume Zallecied| | 3! all
Run Ng, L2 Aun Na,
Riter No. o\~ 2746 Flter No.
Acaraone Na. VA Acmtane Ma,
AMouns liqud lost unng transgort 0 Amount liqud 1951 cunng transoort
Acatone olanx votume, mi \00 Acatane tlank volumae,
Acatone wasn vouma, mt ] 20 & Acatone wasn volume, mi
ACSIaNe 3ANK ISACANIANON. MG/MG (@QUANOR Fwil®” ¥ X (o ACatone Jlanx can¢anranon. MgMg (eguanon Fet
AcEione wasn clanx, mqg (eauanan 3-3)°° Q- Acalons wasn J1anx. mg (equaton 3-3)°°
]' ‘NeIgNT 3t PAMCUWIAE Collecied ‘Negnt o1 Pamcuiaie Carlecied ,
Containar | 3 ' Cantainer 3 }
Numoear ' Numoer
Snar weant | Tare waignt | ‘Naant Gan | ' Tna Wmant | "are wagnr | Negmr Gam |
. el ; ]
- 0. H70Z_10.3U5 X 1 0- (0.6 = . = ' |
? N0 6. 32SAN0EEIRNKX 10-TF 2L | 2 [ 1 |
3 ' ! I | ' |
-355 acatena Jlamx 8-0004 L2ss acetone Ziank '
‘Newgnr of Jamcuiate mattar : 2 ‘Nengnt of Saricuiata manar :
, Votume of Lawa ! Jalume of Lguig |
‘Nater Zlleciea l ‘Nater Collecied
] iminger Silica Ga | imomnger 3ilica Gen
’ Voluma, Werqm ’ Yawme, ‘Nargnt,
. ™. 2
Fnan I .159 o & Sinail | f
nrean L) vl ‘mnan | !
Lguid cgilecteal | Q.9 | Liguig Zatlecteql I :
“otal alums Zallecieal ! 1) ™ Tatal Yawma Callecieql ! 77! -

“Convert weignt of waiar (o volume Dy dviaing (Sl wenght INCrease Oy densiy of water (1g/mn: JDSI8388. 3 \ouime water. m
1grm

**See Feaeral Regisier, Methoa 3. 5.8, 1 5.7,
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Analytical Data Sheet

Client _W - -R. GRACE Project No. 2\ -\88 —oy Dare 3/ 3¢90
Aun Na. 7 __ (C- Yclone €osT STl ) Fun No. P
Siter No. - 193 Fiitar Na, 2{= 275
Acmtene Na. rd Acaigne Na. X
AMaunt 1aua 'ast qunng Tansoor O Amfigunt lquig oSt cunng ‘ransgart 0
Adﬂ!aﬂe glanx vowume, Mt \ o0 ACBION® 013N% volyme, i \GQ
Acatane wasn voluma. T Y AcBone wasn volume, m [ ¥e)

Acmaone 31ank cIncantranon, /Mg (equatign -t 3-8 X1 -6
Ace{one wasn olank, Mg (eguaton 3-31°° 0-

ACgione Diank cancentration. MQ/MQ (eguaton 3~ " - Xlo 6
Acgione wasn Dlanx. mg (equanen 3-5)°° 0-&f

‘Naignt ot Parculate Callected ‘Newgnt 21 Parmcwiate Callectea
Santainer 3 ' Cananer 9
Numoaer ] Numoer
‘ Tna Newant | Tare Waenr l ‘Neawnt Gamn ) Sinal Wewant ' Tars Wenagnr | ‘Nawgnt Gain |
: 0. 4217 T0.302\ 1 0-0738 | | | 9- 3764 03 10- 0298 |
2 r\o:\ 79_711\09- 5'3'38' 0.-17 c+ 2 O 4 - 754310 &IUR 1 0. 1395 |
1 ] i ! !
L2353 acatone olanx O"f' L2s3 acatone olanx 0000 :
Wengnt af parucutata matter Q_‘_ﬂ____ ‘Nengnr gt Jarticuiate matcer 0- !
Volume of Liquid I Valume of Laug
‘Natar Cailacteq ‘Nater Collecieq
Imainger Silica Gt Imainger Silica Gel
Valuma, Wegnt, Votume, Wangnt.
Ll 3 ™, o4
Tinai | 2.64.9 Snaii f 261-\ |
‘rmial | | ~50.0 | inmail i D0 |
Liguig catiecteal -9 Liguid callectaq! | TEE
Tatal Yoluma Calecteql ! 11 i Tatal Valume Cojlecieal ! 1° ! -t
Run No. 9 Run No. '
Fiter No. IN-277 Fiter No,
Acstons No. 9 Acmone Na.
Amouit liguid !ast dunng ransoort Q Amount liguid 1ast dunng transoort
AcBrona slank valume, mit 100 Acatone Blank votuma, m
Acarane wasn waumea, it 1 50 Acgione wasn volume. mi

ACetgne dlank Sancantranon, MQIMG (2Guanen S-0° " - 2;( le —6

Acatone wasn alanx, g (2ayaton 3-3)°° Quf

ACBION® DIANX ITACENIFANN. TGIMG (2QUAlON §-i1°°
Acatong wasn s1ank. Mq (agquation 5-3)°°

Waignt ar Aamcuiare Calec:eq |

i ‘Newgnt o Pamicuiate Colleciea !

Contamner | 3 ’ Cantainer 3 |
Numoar - Numger ; -

| Fmar Naagnt | Tare Weigne | ‘Neignt Gan ! l Simal Weignt | “ara ‘Wangnt | ‘Newgnt Gan |

: .O S| (0-3HR9 1 D. 054! : I | ! !

2 9. 997’7" 9. 76|6IO 2L3IS X! 2 i ! | :

3 i ] ' 1 ! }

=253 acetone tank ’0 0004 235 3cgtone J1ank | !

‘Nengnt of oameuwate maner O- ! ‘Newgnt gt samcuiate maner ' !

l Yowme a9t Lagua
‘Nater Zoilectag

l ‘olume or Liguig ‘
‘Natar Callecieq

' imainger Silica Gen | imainger Silica Get
Voluima, Welqm. , , Volume, Wagnr,
. B ! p]
Taan I ')._59 ! Snan |
‘na | RB0-0 tenan I J
Lauid soitacteal I 9.0 1 duid collecieq) | '
“atal Yotuma Collectegl ! | - Tatat Veatume Collaciag| J 171 Rl

.-

See Federal Aegister. Metnad 3. 5.5, & 5.7,

"Ganvert wergnr of water 10 valuma Oy AviaINg [Otal welgnt increase oy danssty ot water (1g/mil; .’.’.‘.‘E’*ﬂ_{ = Vowme Water. mt
1gim





