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#*° %,  UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

= I REGION Il
§ 841 Chestnut Buiiding
e w,‘,«’ Philadelphia, Pennsylvania 19107 0CT 2 3 1989

Stack Test Review of the Glasgow Camparny Plant #7 (Asphalt Plant)
Philadelphia, Pa.

CDS# 39-7160-01579 .

\eS Gaslo) - R

Jim Gouvas 3ES-11 .~

: Susan Insetta, Chief 3AM-21

AEP&SC

Vic Guide, Chief 3ES-11 [/ v
POS

A review of the stationary source stack sampling report titled "Source
Emissions Campliance Test Report Asphaltic Aggregate Dryer Stack, Glasgow
Carmpany, Philadelphia, Permsylvania June 1989" submitted by Roy F. Weston,
Inc. (RFW) West Chester, Pa. has been completed.

The tests (EPA Method 5 & PaDER Back Half) was conducted on
the Asphalt Plant Aggregate Dryer Stack May 22, 1989.

The Dryer Dryer Stack Particulate emissions are regulated by PaDER
Regulation 123.13. The following is the EPA calculated Emission Standard
by test run:

Run # Measured Emission Rate (1b/hr) Allowable Fmission Rate (1b/hr)
#1 3.23 11.40
#2 2.99 11.20
#3 3.17 10.74

The Dryer Stack was in compliance with the PaDER emission standards
for all test runs. (See the attachments for the emission rate campliance
determination calculations)

I have reviewed the test report’s field testing procedures, calculations,
ard quality assurance procedures. I have found them in agreement with

procedures required by EPA/PaDER Test Methods. The calculations, as presented,

appear to be correct and the test report acceptable in content. The
attachments are comparisons of emission rate calculations made by the
writer using the raw data from the report’s field testing data sheets.

Attachments: 1. Emission Rate Calculation Camparisons (EPA vs REW)
2. EPA-Fmission Rate Campliance Determination Calculations
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SOURCE EMISSIONS COMPLIANCE TEST REPORT

ASPHALTIC AGGREGATE DRYER STACK
GLASGOW COMPANY
Philadelphia, Pehnsylvania

JUNE 1989
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Project Director
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ROY F. WESTON, INC.
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1.0 SUMMARY

Glasgow Company contracted Roy F. Weston, Inc. (WESTON) to conduct
a source testing and analysis program'at its Philadelphia, Penn-
sylvania asphalt production facility. The primary objective of
the program was to determine the particulate emissions compliance
status of the Unit One asphalt aggregate dryer stack relative to
the Pennsylvania Department of Environmental Resources (DER) allow-
able particulate emission limit for that source.

Testing procédures used during the survey conformed to U.S.
Environmental Protection Agency (EPA) specifications modified as
approved by the DER for application in Pennsylvania.

A summary of test results compared to the DER allowable emission
concentration limits is presented in Table 1.

1 wstandards of Performance for New Stationary Sources," Code
of Federal Regulations, Title 40, Part 60, Appendix A,
Reference Methods.

2

"Source Testing Manual", Pennsylvania Department of
Environmental Resources, Revision No. 1, January 1983.
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‘TG0T = M pue uol/qr 9 = 4 ‘sxoym ‘M X J =
pue (M) oumu ebxeyo sseooxd ‘ (¥ad) ernmiod wumm :mwmm

.>H0>ﬁuommm0u Iy/suoiy

d9L°0 = ¥ad

v°T16 pue 0°TOT
t(d) x030e3 ebaeyo sseooad

Tug @3ernorlaed a{qemoTTV YIAVd uo paseq g

*Lxnogsm
S9YOUT Z6°6C pPue 4,89 JO SUOTITPUOD paepuels e 3003 OFqno paepuels Axp aed suieab = Josp/ab 1
obexaay
eI 1T €ET°¢E 020°0 —— —— setaeg
vL°01 91°¢ 6T0°0 €0ST - LZV1 68/22/S 29aYL
T2°11 66°2 610°0 LIET - 002T 68/22/s om],
ov°11 €C°¢t 120°0 €Y0T -~ ST60 68/22/S |uo
¥H/ET ,9TqeMOTTY UH/91 408a/499 aoryad A7 (o] YIGHNN
Jyaavd QRINSVIR NOIL NEONOD LSAL LSIL
dLvd NOISSIWA SSVYW QRANSYIN
AOVLS ¥IAXIA JLVOIIOOV OILTVHASVY
SEINSHY ILSAL FONVITINOOD FALVINDILUVd JO0 XJVHHAS
T TI9VL
VINVATXASNNEd ‘VIHdTIAVIIHd
ANVdHOD MOOSYID
AR i BE St B e T S S T T A

1-2

_



i ni

G

IWESTSAN

2.0 INTRODUCTION

‘The Glasgow Company retained WESTON to conduct a source testing

and analysis program at its Philadelphia, Pennsylvania asphalt
production facility. The primary objective of the program was to
determine the concentration and mass rate of particulate emissions
from the Unit One aggregate dryer stack for comparison with the

Pennsylvania Department of Environmental Resources (DER) allowable
limit for that source. '

WESTON's Air Quality Testing Services personnel performed the
particulate emission testing on the dryer stack on May 22, 1989.

The particulate tests were performed according to EPA procedures,
modified as approved by the DER for application in Pennsylvania.

A summary of the compliance test results compared to DER allowable
emission concentrations and mass emission rates are presented in
Table 1 of Section 1. Detailed test data and results are presented
in Table 2, Section 7, of this report. _ Descriptions of the test
location, test equipment, test procedures, sample recovery
techniques and analytical methods used during the survey are also
included herein. Raw test data, laboratory reports, sample
calculations, process operations data, equipment calibration

records and a list of WESTON project participants are provided in
Appendices A through F, respectively.

glsoOla.rpt 2-1
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3.0 DESCRIPTION OF TEST LOCATION

Unit one Asphalt Agaregate Drver Stack

Two 3-inch ID test ports, 90° apart, were installed in a straight
section of the metal (38" ID) stack. The ports were placed > 4
diameters downstream from the ID fan discharge and > 1 diameter
upstream from the stack discharge point. Twenty four traverse
points (12 per port) were selected based on the minimum require-
ments of EPA Reference Method 1 to permit representative sampling

at this test location. Figure 1 illustrates test port placement
and traverse point locations.

glsoOOla.rpt 3-1



GLASGOW COMPANY
PHILADELPHIA, PA

e e —— T
- - 4'
PORT X | ‘*»
| PORT 13’
Y .
STACK CROSS-SECTIONAL VIEW §
TRAVERSE TRAVERSE
POINT POINT LOCATION
NUMBER (INCHES)

1 1.00

2 2.80

: e Y

[ 9.80

[ ] 13.80 —

k 4 24.89

. 1.0 o ID FAN

10 32.50 DAYER

11 38.80

12 37.00

FIGURE 1

ASPHALTIC AGGREGATE DRYER
PORT AND TRAVERSE POINT LOCATIONS
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4.0 DESCRIPTION OF SAMPLING TRAIN

Particulate

The sampling train utilized to perform the particulate sampling was
an EPA Reference Method 5 train (see Figure 2).

A calibrated stainless steel nozzle was attached to a heated
(~250°F) 4 ft. borosilicate probe. The probe was connected to a
heated 250°F borosilicate filter holder containing a 9-cm Reeve
Angel 934 2H glass fiber filter (preweighed to a constant 0.1 ng
weight). The first and second impingers each contained 100 ml of
distilled water, the third impinger was dry, and the fourth
impinger contained 300 grams of dry preweighed silica gel. The
second impinger was a standard Greenburg-Smith type; the first,
third, and fourth were of a modified design. All impingers were
maintained in a crushed ice bath. A Nutech control console with
a leakless vacuum pump, a calibrated dry gas meter, a calibrated
orifice, and inclined manometers were connected to the final
impinger via an umbilical cord to complete the train.

Flue gas velocity was measured with a calibrated "sW type pitot
tube (provided with extensions) fastened on the sampling probe.
Flue gas temperature was monitored with a calibrated direct read-
out pyrometer equipped with a chromel-alumel thermocouple posi-
tioned near the sampling nozzle. Filter box and impinger exit gas
temperatures were monitored with a calibrated direct readout py-
rometer equipped with chromel-alumel thermocouples positioned in
the heated filter chamber and in the sample gas stream after the
last impinger. Stack gas stream composition (carbon dioxide,
oxygen, and carbon monoxide content) was determined utilizing an

Orsat apparatus to analyze multi-point integrated samples of the
flue gas for each test period.

glsoOla.rpt . 4-1
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5.0 IEST PROCEDURES

5.1 PRELIMINARY TESTS

Preliminary test data was obtained at the stack sampling location.
Stack geometry measurements were recorded + and traverse point
distances calculated. A preliminary velocity traverse was
performed at the location utilizing a calibrated "S'"-type pitot
tube and a Dwyer inclined manometer to determine velocity profiles.
Flue gas temperatures were observed with a calibrated direct
readout pyrometer equipped with a chromel-alumel thermocouple.

Water content was measured by conducting an EPA Reference Method
4 moisture test.

A check for the presence or absence of cyclonic flow was conducted
at the test location prior to formal testing. The cyclonic flow
check proved to be negative (a<<20) thus verifying the suitability
of the test site for obtaining representative samples.

Preliminary test data was used for nozzle sizing and nomagraph set-

‘up for isokinetic sampling procedures. Calibration of probe

nozzles, pitot tubes, metering systems, probe heaters, and
temperature gauges was performed as specified in Section 5 of EPA

Reference Method 5 test procedures (see Appendix D for calibration
records).

5.2 FORMAL TESTS

A total of three particulate test runs were conducted on the stack
during the test progran.

Sampling for the first two tests consisted of twenty four traverse
points, 12 per port axis. Readings were taken every two and one
half minutes at each traverse point, resulting in a total test

glsoola.rpt 5-1
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length of 72 minutes. The third test was shortened due to the
reduced production schedule. Only 12 traverse points were sampled
along one axis for a test length of 36 minutes.

puring particulate sampling, gas stream velocities were measured
by inserting a calibrated "sS"-type pitot tube into the stream
adjacent to the sanpling nozzle. The velocity pressure differen-
tial was observed immediately after positioning the nozzle at each
point, and the sampling rate was adjusted to maintain
jsokineticity. Flue gas temperatures were monitored at each point
with the pyrometer and thermocouple. Multi-point integrated

samples of the flue gas were collected during each test for Orsat
analysis.

Temperature neasurenments were made at the f£ilter holder chamber,
the final impinger exit, and at the dry gas meter. Leak checks
were performed as per EPA Reference Method 5 instructions prior to
and after each run and/or port change.

glsOOla.rpt 5=2
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6.0 ANALYTICAL PROCEDURES

Complete laboratory results are presented in Appendix B of this
report.

6.1 PARTICULATE SAMPLE RECOVERY

At the conclusion of each test, the sampling train was dismantled,
openings sealed, and the components transported to the field

laboratory. Sample integrity was assured by maintaining chain-of-
custody records.

A consistent procedure was employed for sample recovery as follows:

o The glass fiber filter(s) was removed from its‘holder
with tweezers and placed in its original container (petri

dish), along with any loose particulate and filter
fragments (Sample 1l).

o The probe and nozzle were separated and the particulate
rinsed with distilled water into a borosilicate container
with a teflon-lined closure while brushing a minimum of
three times. Particulate adhering to the brush was
rinsed with distilled water into the same container. The
front-half of the filter holder and connecting glassware
were rinsed with distilled water while brushing a minimum
of three times. The rinses were combined (Sample 2).

° The sampling train components in the previous step were
acetone rinsed and brushed in like manner and the
particulate rinsed into a borosilicate container with a
teflon-lined 1id (Sample 3).

glso0la.rpt 6-1
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o The total liquid content of impingers one, two and three
was measured volumetrically and the sample placed in a
borosilicate container fitted with a teflon-lined closure
(Sample 4). Also included in this sample was a distilled
water rinse of the impingers and connectors.

-] The components from the previous step were acetone washed
and the sample was placed into a separate borosilicate
container with a teflon-lined 1id (Sample 5).

o The silica gel was removed from the last ;mpinger and
immediately weighed to the nearest 0.5 g.

o Samples of acetone and distilled water were retained for
blank analysis.

Each sample bottle was level to clearly identify its contents.
The height of the fluid was marked on each bottle. The samples

were then placed in a locked shipping crate prior to transport to
the WESTON laboratories.

6.2 PARTICULATE ANALYSIS
The particulate analysis proceeded as follows:

o The filters (Sample 1) and any loose fragments were
desiccated for 24-hours and weighed to the nearest 0.1
milligram to a constant (+ 0.5mg) weight.

o The front-half water and back-half impinger contents and
water wash samples (Samples 2 and 4) were filtered
separately using pre-weighed 0.22 micron membrane
filters. The membrane filters were desiccated for 24
hours and weighed to the nearest 0.1 milligram to a

glsoOla.rpt 6-2
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constant (+ 0.5mg) weight. The resulting filtratés,
along with a distilled water blank, were evaporated in
an oven at 100°C in tared beakers, then desiccated to
constant 0.l-mg weight.

o The front-half and back-half acetone wash samples
(Samples 3 and 5, respectively) and an acetone blank were
evaporated at ambient temperature and pressure in tared
beakers, then desiccated to constant 0.l1-mg weight.

The total weight of material measured in the front-half water-
soluble, water-insoluble, and acetone-rinse fractions, plus the
weight of material collected on the glass fiber filter, plus the
back-half insoluble fraction represents the "total" Pennsylvania
particulate catch for each train (see Table 2). Blank corrections
were made where appropriate for all sample weights.

The back-half water soluble and acetone soluble éatch fractions are

reported, but the weights are not included in the emission
calculations.

glsO00la.rpt 6-3



7.0 TEST RESULTS AND DISCUSSION

A summary of compliance tes£ results is pregented in Table 1, page
2 of this report. Detailed test data and test results summaries
are included in Table 2 of this section.

The third test was shortened to only 12 traverse points along one
axis for a total sampling time of 36 minutes. The test was
gshortened due to 2 limited amount of production needed on the day
of testing. It should also be noted that during this third test
there was a mechanical problem resulting in an interruption of
production for approximately 8 minutes during sampling.

A representative of the CcCity of Philadelphia Air Management
Services Department was present to observe the testing.

All test data and test results shown herein are believed to be
representative of process emissions encountered during the survey
periods except for the process incongruities noted during the third

test. No other process, sampling or analytical difficulties were
noted during the test periods.

The average concentration measured during the program was 0.020
gr/dscf. The average particulate mass emission rate measured was

3.13 lbs/hr which was below the calculated average DER allowable
limit of 11.12 lbs/hr.

glsoOla.rpt 7-1
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ASPHALTIC AGGREGATE DRYER STACK

TEST DATA:

Test run rumber
Test location
Test date

Test time period

SAMPLING DATA:

Sampling duration, min.

Nozzie diameter, in.

Cross sectional nozzle area, 8q.ft.
Barometric pressure, in. Hg

Avg. orifice press. diff., in H20
Avg. dry gas meter temp., deg F
Avg. abs. dry gas meter temp., deg. R
Total liquid collected by train, ml
Std. vol. of H20 vapor coll., cu.ft.
Dry gas meter calibration factor
Sample vol. at meter cond., dcf
Sasple vol. at std. cond., dscf (1)
Percent of isokinetic sampling

GAS STREAM COMPOSITION DATA:

€02, X by volume, dry basis

02, X by volume, dry basis

0, X by volume, dry besis

N2, X by volume, dry basis

no{ocular wt. of dry gas, lb/lb mole
#20 vapor in gas stream, prop. by vol.
Mole fraction of dry gas
Molecular wt. of wet gas, Lb/lb mole

GAS STREAM VELOCITY AND VOLUMETRIC FLOW DATA:
Static pressure, in. H20

Static pressure, in. Hg

Absolute pressure, in. Hg

Avg. temperature, deg. F

Avg. absolute temperature, deg.R

Pitot tube coefficient

Total rumber of traverse points

Avg. gas stream velocity, ft./sec.
Stack/duct cross sectional area, sq.ft.
Avg. gas stream volumetric flow, wacf/min.
Avg. gas stream volumetric flow, dscf/min.

LABORATORY PARTICULATE REPORT:
Frt-half acetone rinse, g
Frt-half water sol., g
Fet-half water insl., g
Fitlter, g
Back-half water insl., g
Back-half water sol., g
Back-half acetone rinse, g

Total catch weight, g
Total Pa. part. cstch, 9(2)

PARTICULATE EMISSIONS:(3)
Concentration, gr/dscf
Mass rate, lbe/hr

SOURCE OPERATIONS DATA
Total aggregate, ton/hr
Total aggregate, lb/hr

GLASGOM COMPANY
PHILADELPHIA, PA

TABLE 2
SUMMARY OF PARTICULATE TEST DATA AND TEST RESULTS

2
UNIT 1 DRYER STACK
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¢1) Standard conditions = 68 deg. F. (20 deg. C.) and 29.92 inches Hg (760 mm Hg)
(2) Pennsylvania DER particulate catch does not inctude back-half
water soluble and back-half acetone rinse catch fractions.

(3) Based on Pennsylvania catch weight
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GLASGOM
Philadelphia, Pa.

Test Data
Run number 1 2 3
Location , uUnit 1 DRYER STACK
Date 5-22-89 5-22-89 5-22-89
Time period 0925-1043 1200-1317  1427-1503
Operator Mills/Marz Mills/Marz Mills/Marz

Inputs For Calcs.

$q. rt. delta P 0.853903 0.853040 0.878468

Delta W 1.55917 1.71417 1.85167
Stack temp. (deg.F) 202.M 196.25 211.00
Meter temp. (deg.f) 8.19 89.21 89.04
sample volume (act.) 50.237 52.203 26.780
sarometric press. (in.Ng) 29.96 29.96 29.96
volume W20 fmp. (ml) 128.00 106.00 39.00
veight chnge sil. gel (@) 25.50 18.00 . 10.00
X co2 2.530 2.130 1.130
% 02 16.530 16.870 17.000
X Co 0.000 0.000 0.000
xiN 80.940 81.000 81.870
Ares of stack (sq.ft.) 7.88 7.88 7.88
Sample time (min.) 72.00 72.00 36.00
Static pressure (in.H20) -0.26 -0.33 -0.65
Nozzle dis. (in.) 0.231 0.236 0.236
Meter box cal. 1.0030 1.0030 1.0030
Cp of pitot tube 0.8 0.86 0.84

Laboratory Report Data ‘
frt half acetone rinse, 9 0.00500 0.00650 0.00400
frt half water sol., ¢ 0.00730 0.00630 0.00660
Frt half water frel., 0 0.02060 0.01110 0.00500
Filter, g 0.03080 0.03660 0.01600
gack-hatf water insl., ¢ 0.00280 0.00120 0.00060
Back-half water sol., 9 0.01650 0.02380 0.00660
Back-half acetone., @ 0.00420 0.00280 0.00250



Ory molecular weight of gas stream, 1b/lb-mole.

M =  0.4ho(% co,) + 0.320(% 05) + 0.280(xNz + % CO)

MW = (0.4b0 x253) + (0.320 x/t53) + (0.280 (Bg9¥+ O )
o A VA

Where:

MW = Ory molecular weight, Ib/ib-mole.

ZCOZV = Percent carbon dioxide by volume, dry basis.

%0, = Percent oxygén by volume, dry basis.

N7 = Percent nitrogen by volume, dry basis.

zco = Percgnt carbdn monoxide by volume, dry basis.

0.440 ' = Molecular weight of carbon dioxide, divided by 100.

0.320 f = Molecular weight of oxygen, divided by 100.

0.280 = Molecular weight of nitrogen or carbon monoxide,

divided by 100.

Actual molecular weight of gas stream (wet basis), 1b/1b-mole.

Mg = (M, x M) o+ 18 (1 - M)

M = 2907 X ./B7L  + 18 (1- 372 )
" 2765

Where:

Mws . = Molecular weight of wet gas, ib/lb-mole.

18 = Molecular weight of water, 1b/1b-mole.

Average velocity of gas stream at actual conditions, ft/sec.

1
Vs = 8543 xcC, x ( JAP) avg. x Ts (avg)
P Ps x MW,



Where:

Vw(std)

wC

)
wsg

0.04707

0.04715

Moisture content.

wS

wS

Where:

B
ws

Volume of water vapor in the gas sample corrected to
standard conditions, scf.

Volume of liquid condensed in impingers, mi.
Weight of water vapor collected in silica gel, g.

Factor which includes the density of water

(0.002201 1b/ml), the molecular weight of water

(18.0 1b/1b-mole), the ideal gas constant

21.85 (in. Hg) (ft3)/(1b-mole) (°R); absolute
temperature at standard conditions (528°R), absolute
pressure at standard conditions (29.92 in. Hg), ft3/ml.

Pactor which includes the molecular weight of water
(18.0 1b/1b-mole),_the ideal gas constant

21.85 (in. Hg)(ft3)l(lb-mole)(°RX , absolute
temperature at standard conditions (5289R), absolute
pressure at standard conditions (29.92 in. Hg), and
453.6 g/1b, ft3/g. :

vw(std)
+

Vin(std)

223
723 + 4542

Proportion of water vapor, by volume, in the gas
stream, dimensionless.

'vw(std)

- Z?.Iilfg o /g?.i?_fzf

Mole fraction of dry gas.

1 - 8

wSs

1 -90,128 - 19;5;;721'

Mole fraction of dry gas, dimensionless



, EPA METHOD 5
PARTICULATE SAMPLE CALCULATIONS .

Client é/ajéogﬂ Plant //'/M/A‘/d

7
Test Run No. Test Date 53"3/%?7

N Test Location %gﬁ .ﬂrye&- one : _Test Period(C¥75 — /0‘/?
L r4 7 ’

“7 1. Volume of dry gas sampled at standard conditions (68°F, 29.92 in. Hg), dscf.

17.64 x Y x Vm x '(Pb + :?g?g—)

vm(std) - —
(T +  460)
m
y 17.64 X x x ( + ) .
V(std) /.003 50,137 * (299, *
0 Y
( i;ﬁ(/7+ 460) | ﬁ/i?’/ »,
i Where:
i vm(std) = Volume of gas sample measured by the dry gas meter,
' corrected to standard conditions, dscf.
v - Volume of gas sample measured by the dry gas meter
m .
at meter conditions, dcf.
- Pb = Barometric pressure, in. Hg.
! ZH = Average pressure drop across the orifice meter,
in. H,0.
f; - Average dry gas weter temperature, Of.
Y = Ory gas meter calibration factor.
17.64 : = Factor that includes ratio of standard temperature
(5289R) to standard pressure (29.92 in. Hg), ©R/in. Hg.
13.6 - Specific gravity of mercury.

2. Volume of water vapor in the gas sample corrected to standard conditions, scf.

o \

_ Vyu(sta) o= (0.04707 x V) + (0.04715 x W
v, (std) = (0.04707 x )9% ) + (0.04715 x)5.5) = 723



APPENDIX C

SAMPLE CALCULATIONS
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ROY F. WESTON

oW
O\L

0y
o\g
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o7

00
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ool

plant
. " Test

rait ICULATE SAMPLE
Sampling Location
Test Period

FHA

Comments . —
ACETONE BLK s- 1S 17 ‘ TR 3067 | 2. 3¢ 11,3067 |u1.3067 | ©-600 &
WATER BLK g‘§‘§liiw-ﬁ~»ﬂ§§§ ...., L
\terti  ATor e . . BHAS al
M.Sm. FHA=Front hal ‘wash ' Biv=B half wetp impinger contents + water was .-n ha
scetone wash FH TOTAL=Front helf o-na.. .to.n-.n ._.o;—.l._.ono_ 2.-_: nonor to_e_.n H
. - JRS PR P . R Y R
ey H ! ! ! _w, .

w.r.u.lwr

Imbnb@pmwﬂ
Date - - -

TAce Prooy,

s

__n.uuac\
S Tv

Process#_

H,. .=.€

Arsmwbju

T ....nmv
20

r-1)

Sampling Location_ >~ :.W&,QP\.N\H# |

Test Period__

m.:wt.t

13.3¢

Run *l(WﬂMLva
Stack ¥ Proceas#_

Final (2) Frel O30 O uit.. . et uf-
U B.I85% ui , 00 T

2 ...d.. !

B T YLV 7 Sila S 2 TN G T S S s

!

r.

f

Date_ > .'.w, o -/
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© CLIENT: GLASGOW
WORK ORDER: 2373-01-02-0000

" SAMPLE

ROY F. WESTON INC.
INORGANICS DATA SUMMARY REPORT 06/09/89

007

SITE ID ANALYTE
~ -001 BLNK FILT 97013 PARTICULATE
002 BLANK WATER PARTICULATE
003 BLNK ACETONE PARTICULATE
_004  RUN 1 FRNT HALF H20  PARTICULATE
© _005  RUN 1 FRNT HALF ACET PARTICULATE
- -006 RUN 1 BACK HALF H20  PARTICULATE
) RUN 1 BACK HALF ACET PARTICULATE
. .008  FILTER #9600 RUNI PARTICULATE
009 RUN 2 FRNT HALF H20  PARTICULATE
. .010  RUN 2 FRNT HALF ACET PARTICULATE
-011 RUN 2 BACK HALF H20  PARTICULATE
012 RUN 2 BACK HALF ACET PARTICULATE
-013 FILTER #9642 RUN 2 PARTICULATE
014 RUN 3 FRNT HALF H20  PARTICULATE
.015  RUN 3 FRNT HALF ACET PARTICULATE
. .016  RUN 3 BACK HALF H20  PARTICULATE
017 RUN 3 BACK HALF ACET PARTICULATE
RUN 3 FILTER #9674  PARTICULATE

1 .018

WESTON BATCH #: 8905L425

REPORTING
RESULT  UNITS  LIMIT
0.0001 grams 0.0000
0.0007 grams 0.0000
0.0002 grams 0.0000
0.0059 grams 0.0000
0.0054 grams 0.0000
0.0110 grams 0.0000
0.0044 grams 0.0000 .
0.0309 grams 0.0000
0.0048 grams 070000
0.0068 grams 0.0000
0.0152 grams 0.0000
0.0030 grams 0.0000
0.0367 grams 0.0000
0.0050 grams 0.0000
0.0045 grams 0.0000
0.0055 grams 0.0000
0.0027 grams 0.0000
0.0161 grams 0.0000



ROY F. WESTON, INC.

GLOSSARY OF TERMS - INORGANIC REPORTS

DATA QUALIFIERS

U - Indicates that the parameter was not detected at or
above the reported limit. The associated numerical
value is the sample detection limit.

* - Indicates that the original sample result is greater
than 4x the spike amount added. The USEPA-CLP has
determined that spike results on samples where this
occurs may be unreliable and, therefore, the control
limits are not applicable.

ABBREVIATIONS
MB - Method or preparation blank.
MS - Matrix Spike.
MSD - Matrix Spike Duplicate.
REP - Sample Replicate.
Ic - Indicates a method ICS or Blank Spike.
NC - Not calculable, result below the detection limit.

The test code listed indicates the spécific analysis or
preparation procedure employed. The codes may be
interpreted as follows:

MAAW
MAAS
MICW
MICS

M %TQO-

M**SO~-

M*2EP-

I **TQ-

Metals prep test for AA digestion, water matrix.
Metals prep test for AA digestion, soil matrix.
Metals prep test for ICP digestion, water matrix.
Metals prep test for ICP digestion, soil matrix.

This type of code indicates a total metal analysis
(eg. MAGTO indicates an analysis for total silver).

This type of code indicates a solublé metal analysis.
(eg. MAGSO indicates an analysis for soluble silver).

This type of code indicates an EPTOXICITY metals

analysis (eg. MAGEP indicates an analysis for eptox
silver).

- This type of code indicates a non-metallic total

analysis. There is also a complimentary soluble
analysis for each of these codes (eg. ICNTO
indicates an analysis for total cyanide).

A suffix of -R or -8 following these codes indicates a
replicate or spike analysis respectively.
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m@m ROY F. WESTON INC.

LIONVILLE LABORATORY

CLIENT: GLASGOW SAMPLES RECEIVED: 05-23-89
RFW #: 89051425
W.0. #: 2373-01-02-0000

The following is a summary of the quality control results and
a description of any problems encountered during the analysis

INORGANIC NARRATIVE

of this batch of samples:

1.

Ma

ud Sodsoden <[12[81
rk F. ‘Saunders Date
Wet Lab Unit Leader

Lionville Analytical Laboratory

The analytical methods applied by the laboratory in
the analysis of air samples contained in this batch
were derived from the Federal Register, 40 CFR, Part

60, revised July 1,1988,
Apbient Air, EPA - 600/4-84-041, May 1987, and NIOSH
Manual of Analvtical Methods, 2nd & 3rd Editions.

Debra K. White

3 //u/ﬁ' 4',,/:_/_?7’

Inorganic Section Manager
Lionville Analytical Laboratory



Inter-Office Memorandum %@K‘

TO: Jeff O'Neill

-
FROM: Ben Shapiro DATE: 15 June 1989
PROJECT. Glasgow W.O.NO: 2373-01-02
SUBJECT: ANALYTICAL Results for RFW Batch 8905L425
- . ACTION:
i Enclosed are the analytical results for the above listed RFW batch.
w ?izgré?cluded are the raw data and a copy of the chain of custody

If I can provide any further information, please call.

E—

RFW 04-08-004/A-5/85
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APPENDIX B

LABORATORY REPORTS



Plant _IAS g

Run no.

Date >

GAS ANALYSIS DATA FORM

Sample lecatIorr %— /

—2‘

Operator m ! ZLS

Sample type: single-point or@uitipoinE? grab or@

Analytical method /ﬁﬁ'j J Comments -
- | fem— g, — 0.5

Sample | 24~hour % €02 % 02 i = % €0 . 7{«’4/

point clock time| Reading 1V| Reading 2 Nﬂ Reading 3 ot ,/-fﬂoar
BT 'IQ'ITV/ 25 | /9.0 lWs|ltio |o@ | !4
T 3 A b (9. 0 /é—;/ /7. o | 14
| —— o5 Z.2 k7] /52 |co]|!lt
Afé 2.53 - A/b'fjf 0.0 HG .
DT %d"g 2, 2 /9. O | //zf /9.0 O»Q 4
DT Pt 2.2 | /9.0 | 45| /e | 0D |
T\ faA 2.0 /2. 0 | /20| /Ze oo |4
A 213 ¢ .87 ERG
oif kw3 | 42 /LR /70| /3.2 | 0.0 |id
v.788 L2 /82 70| /852 | 00 |16
vl | — | 4o /L0 /7.0l /80 |00 |2°
A\/ﬁ | .13 7] |3 <0 0.6 TigF

Averages cecee cme-

% Ay, Frerom

% N2
L F

® Net % 0, = Reading 2 - Reading |
Net % CO = Reading 3 - Reading 2

= 100 - (%coz+%oz+%co) -

= 0.440 (%COZ) + 0.320 (% 02) + 0.280 (‘%lN2 +%C0) =



- SAMPLE RECOVERY AND INTEGRITY DATA FORM

_i plant Q%M sample date “;,A?,Zﬂ
2

°  sample location 477&‘ / Run number
i Sample recovery person M.}—LS Recovery date 5:/12:46
Filter /thimble number(s) %29
”‘ /ézl MOISTURE
S impingers - § silica gel
- Final volume (wt) __’\-—_{59 m (g) Final wt iﬁ g
Initial volume (wt) Qﬂd__ mt  (g) Initial wt 300 g
. Net volume (wt) ;c’ mt  (g) Net wt [ O 9
Total moisture 49 (g9)

Color of silica gel

”7 Description of impinger water Cletr M

, RECOVERED SAMPLE |
P Blank filter container number QQ/ ?70/3 Sealed ; \_/
[ v
gBlank thimble container number Sealed
7 Fllter/thimble container number__ /¥ <£ 2624 Sealed ] /
- Filter/thimble container number Sealed
. Filter/thimble container number Sealed
- Filter/thimble container number Sealed
- Description of particulate
i Front-half water rinse : Liquid level
container number (s) 0/‘/ marked ? -

o Front-half acetone rinse : Liquid level

: container number (s) OQ marked ? | O
. impinger contents and back-half é Liquid level

- water rinse container number(s) o/ marked ? N

Back-half acetone rinse Liquid level

. container number 0/7 marked ? —
1 Water blank Liquid level
container number 002 marked ? —
T Acetone blank Liquid level
(s container number 5223 marked ? e

_ Samples stored and locked j[ Jd

Remarks

: Date of laboratory custody

Laboratory personnel taking custody {'Ai\v.« A 2259 <1y
—
Remarks




PARTICULATE FIELD DATA FORM

>lant O?ru\.on,r(..
u.n< 5 vr——/:/
_ocatlion v /J

)perator (Své\r—._ﬁ vsﬁ(‘,\

wn No._ Yy Date $-23--21%
wmbient temp., F 2y

laro. press. :.vv. in. Hg. 29 1\t
;ample box no.

feter box no. fi{jee 1
leter box AHe /9272

a

m:amnl..\uo." -
Pitot tube identification no. P4
Pitot tube cal. factor (Cp)__ .¥Y
Nozzle identificatlon no. 2 .

Avg. nozzle dlameter (Dp),Tn.
Pyrometer ldentification no. RcHhR
Thermocouple _._o:n_:nun_o: o, —

Assumed moisture, % m

Assumed temperature, °F.Q& Y

Static pressure ?mnun.nv.._:. H20 —, 03
C factor Reference Ap

feter box cal. (Y) /cw 5 _v Initial leak rate .0/S cfm @ W in. Hg
‘robe length, ft. &/~ . : Final leak rate . oo0S cfm @ in. Hg
>robe liner anoﬂ.n_hﬁr. Cross section Plan or elevation | Fllter no. %77
>robe heater setting Comments:
K.:\ 2373 Test point schematic f&.r«.cn‘-oﬁ\?:m ol \
rFaverse | Sampling | 2&-hr. Oriflce Gas meter
point time, clock meter reading, | Dry gas meter wo.:.oo i Imoinger | Filter
number | min. time Velocity | pressure fe.3 temperature noaﬁo_.o ump 3_. ge
ure vacuum,|exit gas | box
head differential (Tm) (Te) In.H temp temp
(ar), (AH), " { Tnlet [Outlet o.q. ’ o—..nm. oF e of. r
, R in. Hpo | in. H20 2 oF. | ©F F 9 .
Y c 721 30708 | " _
1 3 y 47 ].0 1 2¢9.Y4 F 54 bl /9.8 2-0 L1 EN
L Y + 5D L1 3i1,]b o) e 205 2,0 L 2.30
3 il PN Y 3, 3.0 G0 9 204 2.5 A% 230
Y 12 L S 1. AS 1 8S 28l ge 10 D 2.5 XY 2.32-
S g ™ (- 50 31¢-39 1 29 27 204 2.5 LS 2 2.1
b 12 . 573 4 2 (@14 42 el Pwnr 2.S %) D2
) 2.\ 24 .94 231.¥S5 1 | £ . o1 23|
2 24 L1 A5 333, 6 13 R s 233
o 21 [~ 2-19 32 4D (2 o ) 251
v EY) i) 2.5 5A%. 0 3% 32 L 225
(1 » N 256 2% .7 Sy 24 ey 213!
12, b [-8% 2y Ay G4 |89 L 229
T NANY (4 2. 13 ‘
Total © Avg. vg. AH otal Uy V¥ Max.temp] Min. 291 &
L7

omments:




T

o

.

<
SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant %M sample date 5'/95‘ sd

S;lmple location W “_L Run number >
Sample recovery person /"7/2‘) Recovery date _57'/‘7 7—//}7
Filter /thimble number (s) j‘é‘/'Z.

_ /70 MOISTURE
|mpingers 11 Silica gel
Final volume (wt) ﬁgOA ml (g) Final wt 3/% g
initial volume (wt) __o&© ml  (g) Initial wt_ 30 g
Net volume (wt) /Oé ml/(g) Net wt Zz

Total moisture /& 7( (9

color of silica gel ﬁ/lz 44 ﬁM

Description of impinger water

RECOVERED SAMPLE

Blank filter container number 49_! WO/'i Sealed A
g8lank thimble container number Sealed
Filter/tEs#WpFE container number Qé Z %95?’7—- Sealed _
Filter/thimble container number Sealed
Filter/thimble container number ' - Sealed
Filter/thimble container number : ~ Sealed

Description of particulate

Front-half water rinse Liquid level
container number (s) , W? marked ? (/

Front-half acetone rinse - Liquid level
container number (s) _o/o marked ? A

Impinger contents and back-half A Liquid level
water rinse container number (s) // marked ? |

Back-half acetone rinse Liquid level ,
container number a/% marked ? (O

water blank , Liquid level
container number /2_")2— marked ? N

Acetone blank Liquid level
container number 00 2 marked ? o

. ——

Samples stored and locked v YN,

Remarks

Date of laboratory custody \)\i\,"ﬁk (,~.Lf!\ < ;}.,\3751 3'#»-,%

Laboratory personnel taking custody ) ‘

Remarks




~ D?.mn%cs_ Iy SN
ez S22-79 Sheet .v/ of X
Ly averse dﬂi:au Zh-hr, Orifice Tas meter - -
poln time, clock meter readin : Source !
9. 0 H
number | min. time Velocity | pressure ft.3 nmﬂvmwwn“ﬂmnw tempera- | Pump Impinger | Filter
head differential (Tm) ture vacuum, lexit gas | box
: (ar), (AH), infet [Outiet (Ts), in.Hg. temp., temp. .
v . ady | e W0 | in. 20 L3098 | °F of. | ©°F gauge |OF. OF.
) 3 7 LIP ERF AL/47E A 7 _
2 Y Ao
2 % .10 L 78 RS, ﬁn\u 7P £ \.:m. == 2 25
T = ~ L2 2.5 « 229
2 N IA 11 AR 20 92 |3% 203 2.4 o .
3 2 | 15 Rl 279.C 9|33 202 21232
< 14 210 (€3 294,71 g3 31 203 & 128
C 1 w31 /.¢c0 213 % S %7 2of Y s YN L T
0 W,w o %u:w \_J..m 2°9¢.0 72 g RO .rw . VFM MW%:
. A :
M 2 -4 2 .03 .4 92 %% 202 2.5 A 9
3 L o5~ 1T o 15 . 7=
: 2 2o ¢ A 1D 20> 2.5 2R3
Q ! 1 .74 ,wObr.Ibv 272 ap 262 m\\ VA\\ =T
W ww v .49 3ed. 7 9L | 20 204 mrmx L Gd MW.%
! 1S 1\ 306-9 Y4 19D 205" 25T Ly 330
|
TI54— L1 25925 9044 A%
CMM
Total © Avg. ¥ & Avg. AR ¢[lfotal Vn o
$§2.205

(" nts: .
0 b ] goes — - RS FEEE - »\} PR o R pon .y (R o~ s



PARTICULATE FIELD DATA FORM

__m:.n C lasGou)
ity .ﬁf../rz\—ﬂh«wrio

ocation <dg.

perator _mwwvw ZND_KDB _E\qu
un No. wu o o Date £-22-39
mbient temp., F <O

aro. press. (Pp), In. Hg. 29646
ample box no. N A

eter box no.___py .Y e @
eter box AHe R FSYN
eter box cal. (Y) .f0L
robe length, ft._ y'

robe liner material_TRpve

robe heater setting 2&

Cross section

Plan or elevation

Test point schematic

. Sheet | of <

Pitot tube identification no. \uu\
Pitot tube cal. factor (Cp) . 2
Nozzle identification no. P

Avg. nozzle diameter (Dn), In._ 239—,23¢
Pyrometer identification no.  tyun\e«t
Thermocouple identification no.
Assumed moisture, £ 1.0
Assumed temperature, OF, L35 .
Static pressure (Pstatic),.In. H20 —,373
C factor Reference Ap
initial leak rate -ol7 cfm @ _IS Tn. Hg
Final leak rate . coscfm@ _ T in. Hg
Filter no. XY

Comments:

——

oksfT P F CEL — ok—

k= 23y Ling b cle —, W
raverse | Sampling 24-hr. Orifice Gas ﬁmﬂm Source
point | time, clock meter reading, | Dry gas meter -
number | min. time Veloclity | pressure ft.3 temperature ”“.._.Mo..ok ﬂonﬁdca. “_“__."..MMM Mn.:_»no..
head differential (Tm) (T2) In.H ’ temp temp
(ar), (aW), 15 n_nn ?n.on o3 uu.._um. of "1 |of.
w o 1206 in. Hp0 in. H20 asd Yas~ F.. F. F
! 3 42 a3 26C 28T | W/ 3> 98 A© s L..mO
- L 250 [, 16 24 XDRE m% et 1 497 20 &S 2219
S 5 . 53 /-23 25982 |¢8 gt | oo 20 | pe 2 28
2 L8 Sl [-20 26/.73 24 2y | 196 2.0 e | %20
S 1$ ) 1 50~ 203 68 90 pe ) 2.5 w7 A 3D
® 9 » O /-39 265 27 99 7S LTS 2.5 | 672 236
2 2 . 37 .M.ovw 2613 w% g “MMH w.omu Pﬂllwthnl
' \ - 9% . 27873 2 <7 ‘ oS :
T i i1 RS A0 S R R $o T ec o3 5
t0 30 193 2. xd 2725, %/ 63 21 ¥ r.a -0 b 228 -
T 33 .97 2-AL 23.4 2 g ¥ | 1%9 3.0 oY vum
Bl 3¢ a5 2.3\ 5809300 | 9¢ | 7® /129 Zo b 1234
2302 I 15 26-L5% T %X
Avg. T ?6. — AR otal Vm Avg. m Avg. Tg Min. 2<%
" mments: mip yT LY el ol 205




SAMPLE RECOVERY AND INTEGRITY DATA FORM

Plant é/ﬁs@r/—' sample date /"“'ZZ"'

Sample location f?ﬂcé “‘/ : Run riuuber AAf
Sample recovery person Mlls Recovery date 3’/71/19
Filter /thimble number (s) 7/ 7A
(90 MO 1S TURE
Impingers 138 Silica gel
Final volume (wt) 3Z_K mi  (g) Final wt '%93,59
Initial volume (wt) __JQ) ml (g) Initial wt_ 328 g q
Net volume (wt) / IE ml _(9) Net wt é{,é g g
Total moisture __/S53.8 ,(g)

Color of silica gel 7/‘/ P/’né W 646@

Description of impinger water __ (h+ = Gl SS

RECOVERED SAMPLE

Blank filter container number QD/ 2 77ﬂ/5 Sealed ’/

Blank thimble container number Sealed o
Filter/sisbmite container number__( DO i [ 1]9) " Sealed U
Filter/thimble container number ‘ Sealed
Filter/thimble container number Sealed
Fllter/thimble container nurrber Sealed
Description of particulate |{M FM 2 Wta@ _
Front-half water rinse 7/ Liquid level
container number (s) O marked ? \ /|
Front-half acetone rinse { Liquid level
container number (s) marked ? [
Impinger contents and back-half Liquid level
water rinse container number (s) 004 marked ? 4
Back-half acetone rinse Liquid level
container number 90’7 marked ? \/
water blank ’ Liquid level
container number ol marked ? T
Acetone blank Liquid level
container number 003 marked ? el
Samples stored and locked J/ e
Remarks

Date of laboratory custody

Laboratory personnel taking custody £;>Lf,gc\&J\ cb%'ﬂ/\ 5!:‘.“};?\0,
\‘3 1]

Remarks
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MOISTURE DETERAMINATION FORM

Plane __ (el s o/~

Date

Sample locatio '
.Operator //é

Barometric

Run no.

5/03/ 57

felem

pressure (P ), in. Hg. ﬁz

Comments: _..Zhdl!é’ leg# 5}1&4( —ok
Bl [pih cHed —ok
Orifice
meter Dry gas meter
_ pressure temperature (Tp)
24<hr. Gas meter | differential
clock reading, (AH), Inlet Qutlet
time ft.3 in. Hz0 °F. °F.
St'o-p o»o 22, /yﬁ | [ g/ v/
stare 07457 /92 210 | /,5” 55 5%
Total Vg Ave. OH Avg. T
10,195 ).S s "
Impinger volume Silica.gel weight
Final, ml 99{ Final, g ?&é
Initial, ml _0Q0 Initial, 9 _ Z®
+Net, ml 2= Het, g ___.é; .
. Calcuiations | : _
M e, = 2996 ) Ave. T = _¥6
(2) Total v, = /0,190 (5) Het ml = g‘_?:b/
(3) Avg. AH = /IS (6) et g = £
- Py + AU j_ 1
(7) vm(std) = 17.64 x vlll. 13.6 17.611b X/ac ,70 Q?qé+ ) ?3?
(Tm + h60) (g6 + hho) ™
(8) Y (std) ™ (.94707 x Net mi) + (.04715 x Net g) = / ,/é |
(04707 x 257 ) + (.0B715 x £ )
(9) W~ 100 x V w (s td) = 100 x /, ﬁ/é = /9 ?é %
w(std) + m(std) /‘/é + ‘



GAS VELOCITY AND VOLUME DATA FORM

Plant ££AS&, ’ Location _ S7%#c€
Date Run no. ﬂam__ 2h-hr. clock time

- QOperator Ll

Stack dlameter or dimensions, in, g .
garometric pressdre, in. Hg 3 6 Cross sectional area, ft. %E

Pitot tube identification no. ’/}<' Cp v
Traverse | Velocity Stack statlc Cyclonic flow determination
Point” |head (ap),| Temperatur gressure ap at 00 Angle ()
Number in. Hzo (T.), (P static) reference which yields
) . o:. in. Hzo a null 2p
7 " U BERES §
2 e {4 33% —
3 L 5% 37 oL re<s
Y A BYd
L'd L by 222
. ﬁ I __;l? — 4 S/
2 | /Lo 2 o
gf /-2 23
. LT 23/
22 1A %
[) /- A 30 -, Uf 4{
A A 23D .
Y I X5 W™ :
{ 92 2 2k <
3 27 2y
J;ﬁ R 225
5 9.5 2 Ak
7 —s ST
A N 22U Z [,
7.3 PEXY
/- D 223
r’t/? Eﬁ 223 — —
f - 23"3 - 00 ‘_S
J_? /.05 2. )~ A
,/.7 og— 7777
AVg. ¥ ap |Avg. 18 Pvg. P static Avg.ok

Must be <10 degrees to be acceptable.




gitseon’ vt |

1 PLANT .
DATE :
3 SAMPLING LOCATION STk
| INSIDE OF FAR WALL TO
4 T oursioe oF oRT, oistance a4/ /4
_, INSIDE OF NEARWALLTO 1
; QUTSIDE OF PORT. (DISTANCE B -
" 4TACK 1D.. (DISTANCE A - DISTANCE B 22, ,
NEAREST UPSTREAM DISTURBANCE &9 [t _
-~ NEAREST DO#NSTREAM DISJURBANCE 137 _DylA
CALCULATOR . _,_ SCHEMATIC OF SAPLING LOCAT
| A= 23725 ,
11 TRAVERSE | PRODUCT OF TRAVERSE POINT LOCA [ON |
; POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF PORT !
NUMBER OF STACK LD. STACK L0. (TO NEAREST 1 8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5) |
i % /7 -
Xy / 1P/ sz 7 | 797 7 35 %/i |
2z | 067 2, Z}’% 275, & _
T3> jlg Z /L gz
< 27 , 726 67 0y |
% 250 | l9%e G4 = |
B 256 | [35°8 /34 (7 j
. 2 Y144 /72 JPTeN 2% !
R 750 . % 32 _
49 i .323 3,274 3 3927
(g Zx2 73. %4 BL | 27 |
" (g1 233 35, ¢s¥ o 37 i
S L 979 27 oo 7z | Y05
. =
; |
b i
I %
| : ; I
. X i
bed|
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Vs

Where: -

85.49

Average gas stream

Qs(act)

Where:
Qs(act)

A

Average gas stream

Qs(std)

Where:

Qs(std)

85,49 x 84 x 357903« [ ¢e2.7/ T
54.56 F%c

29.949 x 97465

Average gas stream velocity, ft/sec.

Pitot tube constant, ft/sec «x

{(lb/lb-mole)(in.ﬂgz] :
R il'l. Hzo

Pitot tube coefficient, dimensionless.
Absolute gas stream temperature, 9R, = Ts,oF + 460
Absolute gas stack Pressure, in. Hg, = Pb + Pstatic

13.6
Velocity head of stack gas, in. Hy0

volumetric flow rate at actual conditions, wacf/hr.

3,600 x M «x Ag

- 268 WAy,
3,600 x54.36 x 79% a (556 /k

or
25937 Whki/ph,y

Volumetric flow rate of wet stack gas at actual
conditions, wacf/hr.

Cross-sectional area of stack, ft.2

dry volumetric flow rate at standard conditions, dscf/hr.

Ps

17.64 x_ Mg x = x Qs(act)
s
, el
'7-6" X 0'37L X 62‘6 X _;22‘_?_‘;—— = /03/501 U4
66271 or
| [Sevs %
Volumetric flow rate of dry stack gas at standard

conditions, dscf/hr.
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10.

11.

12.

Isokinetic variation ¢

Where:

i =
e =
Dn =
17. 327 =

5456 *72 *29.94 *57¢ * (23

alculated from intermediate values, percent.

17.327 X Ts X vm(std)

Vs X 8 x P, x My X (Dn)2

17.327 x42,7] x 45,112 = /02,5

)2

Percent of isokinetic sampling.
Total sampling time, minutes.
Diameter of nozzle, inches.

Factor which includes standard temperature (528°R),
standard pressure (29.92 in.Hg%, the formula for

calculating area of circle D . conversion of
square feet to square inches (144), conversion of
seconds to minutes (60), and conversion to percent

(100), (in. Hg) (in2) (min) -
MR (wed)

Particulate concentration, gr/dscf.

C‘ =
Where:

C‘ =
Mt =
15.432 =

M
15.432 x V-__—_-
m(std)

15.432 x 0665 = 06209

H49.i v

Particulate concentration, gr/dscf.

Total weight of particulate caught by train, g.

Conversion factor of gr/g.

Particulate concentration, gr/wacf.

C2 =
Where:
C2 =

Q (std)
c X s(std) . X W — )
! . Qs(act) L A

Pacticulate concentration, gr/wacf.

-5-
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13.

14,

Particulate mass emission rate, 1b/hr.

PuR, | = 0.000142857 x ¢, x U (sta)

= 0.000142857 x 6209 x [08lS02 =~ 3,23

Where:
PMRt = Partlchlate mass emission rate, 1b/hr.
0.000142857 = Conversion factor relating grains to pounds

(7,000), 1b/gr.

Conversion Factors:

From To Multiply by
in. - mm. 25.40

ft.z m.z 0.3048

ft. m. 0.092903
ft.3 m.3 0.028317
gr/fe.3 a/m.3 . 2.28833
1bs/hr. g/hr. 453.59 )

Temgerature
% = 5/9 (F-32)

°R = °F 4+ 460

°k = % 4+ 273
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APPENDIX D

PROCESS OPERATIONS DATA
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E/ef/ /6’Mmu'f-'e; — ord( r_7 73’/— 0/!

» Und -4 ny t//% ouse Gr 2. 7&/‘@ #ygéae/f_
o Pﬁs{'a(t * ﬂv-e Y
= Time AP TF TFDoper 2Burner VAl fo uk
i T 40 o0 350 °F §0% 3%

CoqE gy g 310° 0%  « 300° ,
498 39 hoge 365° 0% S’ )
/0 %397 Qs 608 000
oy 215’ 3400 608 300°

/o 42 JI5T 3550 L 300°

WE 42 s 3¢ 603 300°
9% 89 Qa0° 350° S0% 300°
¥ 39 20’ H0° S0% 300°
S0 89 Q5° B4 (0% 300
RE 4o o050 350° - 508 300°
LB 39 930" 350 504 _300°

e 34 guse 50 0% 300°
Q ¥ 3y 230° 370° GOo% 300°
A 30 o sy 0% 300
2231 Q050 sy 504 300°




-y

.

DESIGNERS 5 CONSULTANTS SHEET 2 of ‘;

CLIENT/SUBJECT G LASGOw TAC W.0.NO
TASK DESCRIPTIQ o7, Heo[HE TASK NO
PREPARE B,Y:f;aL s, pEpT_1 22O DATE3) May, 1921 APPROVED BY
MATH CHECK BY DEPT DATE
METHOD REV. BY DEPT _ DATE DEPT DATE — |
PER TEST ) - Y TImeof AcTahrt TEST
TEST | TEST 2 TEsT 2
TZins 9.25-2 )0 .42 11100 ©131% 14,23 =2 \§ 02
.3 hes : 1,283V s O ok
Hée 0T |36.780 Tons - 129, (40 To¥s 54, 815 7018
108,215% Tousfhe 101, 01818 Y0NS/ he 1,258 3% 12l
210,430, 7689 \bs/he  20%, 013642 thafhe 192,35, 60 = Wsfhr

| Aoz E w2 265 foin”
= PxW % (- 2)

ey
£ = é%ﬂ/’(ms;:”?b E =066
o= 63150 #=ila %,
pen G

w3 £ = é%; (07/.34%>

z =593 AP

A= '/0.77%’ | |

e

acw 1N0.NME.00% /A8 /88
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APPENDIX E

EQUIPMENT CALIBRATION RECORDS



NOZZLE CALIBRATION DATA FORM

7 Date 7//22/3? Calibrated by
. L 4

2

. Nozzle diameter, inches®

R Nozzle b c

’ identification D D D AD, D
number ! 2 3 avyg

2/ & 235 | 237 | 237 | 00— 236

' {

. a8 232 30,231 09% 3/

Where:
301 2,3 = three different nozzle diamters, inches; each diameter must be
*E measured to nearest 0.001 in. _
b AD = maximum difference between any two diameters, inches.
B 4D must be < 0.004 in.
c - -
Davg nozzle diameter = average of D], D2 and D3.



.

Now Colndern77e

’)tmu BOX CALIBRATION DATA  AND CALCULATION FORM

| _ : N 7a
ate 5= Masy 14 LL | Meter Box Number i A
“arometric pressure, P, = 29272 In. Ng Calibrated by M‘_‘_
™ Gas volume Temperatures
veifice Wettest | Dry gas| Vet test Dry gas meter
_manometer | meter meter meter Inlet Outlet | Avg Time
G;tA':g (vw) ) (vd) ’ (tw) ’ (‘d‘) ’ (tdo) ’ (td) (_9) ’ AH
: . . ' e;
In. #0 £e3 fe3 °F °F °% | °F min | Y1 | in.H
i 105116 7] 77
v-5 > netsol _© 1w gl n " A& | 1ooq| 25T
100,44 77 77 |
.5 10 5%% 75~ |72 #;Z ol 718 | 5 |se0e| 199X
.0 10 AN A I I 2 ML VPP W
0 10 12005 7 N5 solrn | 7| s09 |-9947|ie97
4.0 10
| Avg Y AHe
. #0038 | /94X
. | "V, Pylty + 460) 0031741 | (8 + 460) €]°
4, | an Y= 2N AHR, = : =
‘i 173.6 vd(Pb + -‘-3-.-5-) (tw + 460) i Pp (ty + 60 v, J
H20 , . !
o 398.49° 78 & ooy 16/555 900001 635-/d:F L3S
(0.5 | 0.036815 0002 wo74t T ¥
. ' 5937275~ 5 t0 (7 +8&00 "~ 9 |
0 | 0.073s| I T pq 20T 0P(T ovo0sd T r.4%9
S o f ’ - ; o ’ % v T -
s | ome 5293447910 r.ob ¢ A it 002 535 £993
. . ' \9’4“' 4'.78"/0 10635 ‘”’0037 .9" - /?13 v
.‘z“o 0.147 e VAL adI-X) /00 2928 i;a!"' 974 .
. %7.7=24,78 - 10 0957 10000057 L3 =109 :
0 | o221 AT e 3Rt | deo v L7997
.0 | 0.294 . S~

1~flf there is only one thermometer on the dry gas meter, record the temperature under ty-
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@y =

TYPE S PITOT TUBE INSPECTION DATA FORM

]352577 TVAE /2:;' ' v

Pitot tube assembly level? _ yes __ no

Pitot tuke openings damaged? yes (explain below) +~ no

ay |_° (<10°), By = _] ° (<5°),

B, = _ O ° (<5°) .
v=_t es_ ] o as_ 95 @)

Asiny=_,033 cm (dE); <0.32 cm (<1/8 in.),

w=asine=_10/7 e (@) <.08 cm (<1/32 in.)
A Y7 cm (InD) Py . Y7C cm-¢inY)
Dt= 1277-—' cm

= W e (<10°),

?

Calibration required? yes ¢ no



/?W;nﬁ}?
reFrUSw number

7 _
ent: temperature 47 _°F Barometric pressure .57 in. Hg

STACK TEMPERATURL .SE:’ISOR CAL)BRATION DATA FORM

,, .
. " a
o W N
AL ‘. '
b, 'S, .
.A .
5y ‘e
oo’ .
‘3 ’ -
Xy .
:
.
e
%0y.24
d

/ /7[)’7
CLe )

Wizt 9

Reference: mercury-in-glass WS
: 7

. . other _';
Reference Therh:ocouple
a |thernometer potentioneter Temperature
Source temperature, temperature, difference,
(specify) °F °F %
5 ZF 347 " ?*0,6’/%
67 F 677 0
PTF 7% F +—0. //%

i Lo

_'“.':‘i‘);ée':':of calibration system used.

Fc(ref temp, °F +

459.67) - (test thermom temo, °F 4+ k59.6)

{ g

% I

R

xef temp, °F + U59.67

] 100<1.5%.
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APPENDIX F

PROJECT PARTICIPANTS



— PROJECT PARTICIPANTS

The following WESTON employees participated in this project:

Barry L. Jackson
Project Director

- Jeffrey D. O'Neill
Section Manager

Jack Mills
Project Scientist Assistant

= Rick Marz
Project Scientist Assistant

Ted Barker
Senior Field Technician

Nancy Robertson
Senior Laboratory Technician

EconENVIRONomics

EconENVIRONomics

EconENVIRONomics

EconENVIRONomics

EconENVIRONomics

EconENVIRONomics








