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the pollutant analyses at the MRI laboratories. Dr. Chatten Cowherd, Jr.,
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II. INTRODUCTION

Under the Clean Air Act of 1970, as amended, the Environmental
Protection Agency is charged with establishment of performance standards
for stationary source categories which may contribute significantly to air
pollution. A performance standard is a standard for emissions of air pollu-
tants which reflect emission limitations attainable thiough_the best emis-
sion reduction systems that have been adequately demonstrated (taking into
account economic considerations).

The development of realistic performance standards requires
accurate data on pollutant emissions within the various source categories.
In the petroleum refining industry, the catalyst regeneration system at
the Standard Oil of California's refinery in El Segundo, California, was
designated by EPA as representative of a well controlled operation, and
was thereby selected for the emission testing'program. This report presents
the results of the testing which was performed by Midwest Research Institute
at the Standard 0il refinery.

At Standard's El1 Segundo refinery, effluent from the catalyst
regenerator, which is part of the fluid catalytic cracking sys£em, is |
treated in the following sequeﬁce of steps prior to being discharged to
the atmosphere. Flow from the regenerator‘paéses in two parallel streams
through Buell cyclones followed by heat exchangers. The two stréams are
then combined into a single stream which passes through a Cottrell electro-

static precipitator and then through a CO boiler. These treatment steps



eliminate most of the entrained particulate matter and the carbon monoxide
produced by the regeneration process, prior to the discharge of effluent
gases through the CO boiler stack. Measured pollutant emissions from the
catalyst regeneration process consist of particulates, carbon monoxide,
sulfur dioxide, and oxides of nitrogen.

On 9 December 1971, two members of the MRI field team arrived
at the testing site. Their first assignment was to transfer the testing
equipment from the airport to the job site. They also carried out general
preparatory tasks and supervised the alteration to the stack and work plat-
form which was performed by Standard Oil. The NDIR (nondispersive infrared)
instrument was delivered to Beckman for recalibration and installation of
cells (at MRI's expense) to increase the sensitivity for the determination
of carbon monoxide. High wind conditions on 9 and 10 December 1971 forced
a postponement of the installation of the sampling rails for the particu-
late train until 13 December 1971. The remainder of the MRI field team
arrived on the morning of 13 December 1971, with the exception of one man
who arrived the following day.

Source testing was performed on 14, 15 and 16 December 1971. At
the CO Boiler stack location four particulate runs were conducted. During
each period of particulate sampling, three separate gas sampling trains
were operated for the determination of nitrogen oxides, sulfur dioxide, and
gas composition by Orsat analysis. At the other test location--the feed
duct to the CO boiler--moisture determinations were made and integrated gas

samples were collected for Orsat analysis.
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Samples of the stack effluent were collected at an elevation of
about four stack diameters above the inlet breeching (inside diameter of
the stack was 13 £t 10 in.) A network of 40 sampling points was used for

the collection of particulate samples, as specified by the Federal Register,

"Standards of Performance for New Stationary Sources," 17 August 1971.
Samples of the boiler feed gases were collected through a valve which was
attached to the 4 ft diameter duct at a distance of about 40 ft from any
flow obstruction.

A number of factors delayed sampling activities in the course of
the testing: (1) the chemicals which were to have been delivered to site
by the supplier did not arrive on time. Consequently, MRI made a pickup
on the morning of 14 December 1971, resulting in a delay of about 4 hr;

(2) a process upset occurred during the change-over period of the first
particulate test on 14 December 1971. This caused a 2-hr delay in sampling
activities; (3) a team from Standard Oil was testing simultaneocusly with
the MRI team, causing several interruptions in the MRI testing activity.
This resulted in delays of 2-1/2 to 3 hr on 2 days, 14 and 15 December
1971.

The following sec?ions of this report treat: (1) the summary
of results; (2) the description of the process; (3) the location of sampling
points; (4) process operating conditions; and (5) sampling and analytical

procedures.



IIT. SUMMARY OF RESULTS

Tables I, II, and III present a summary of results from the
particulate and gas emission testing. As shown in Table I, there is a
significant variation in the measured particulate grain loading and emis-
sion rate. The partial grain loading rate (gr/SCF dry) varies from 0.0307
to 0.0653, with an average of 0.0437 for the four runs; the‘total grain
loading rate varies from 0.044 to 0.177, with an average of 0.114 for.
the four runs. The partial emission rate (lb/hr) of the particles collected
varies from 51.4 to 110, with an average of 73.4 for the four runs; the
total emission rate varies from 77.3 to 296, with an average of 191 for
the four rums.

The filters shown in Figure 1, indicate the probable cause of
the above variations. Filters Nos. 51, Test 1; 52, Test 2; and 55, Test 4;
show a reddish brown to black coloration, indicating the presence of organic
matter that is not present on the grayish colored Filters Nos. 53, 30% of
- Test 2; and 54, Test 3. Runs Nos. 1 and 4 had high grain loading values
and used Filters Nos. 51 and 55, respectively. Run No. 2 used Filter No.

52 (70% of the time) and Filter No. 53 (30% of the 'tme), and had below
average grain loading. Run No. 3 used Filter No. 54 which collected no
dark material, and had the lowest partial grain loading.

Table II shows the stack gas composition, measured in conjunc-

tion with the particulate test runs for CO, NOx as NOy, and SOp. CO was



TABLE I

SUMMARY OF RESULTS (PARTICULATE EMISSIONS)

CO Boiler Stack Standard 0Oil of California, El1 Segundo

IC PERC IMPINGER CATCH

| NAME DESCRIPTIUN UNITS
) DATE OF RUN
0S . STk FLOWRATEs DRYsSTD CN DSCFi4
QA ACTUAL STACK FLOWRATE ACFM
PMOS  PERCENT MOISTURE 3Y VOL
“PCO2 PERCENT CO2 BY VOLs ORY
PO2 PERCENT 02 BY VOLs DRY
= €O - CONC OF CO s DRY PPM
~PARTICULATES -- PARTIAL CATCH
—MF " PARTICULATE WT-PARTIAL MG
CAN PART. LOAD=PTLsSTD CN  GR/DSCF
—CAT~ - PART. LOAD-PTL,STX CN GR/ACF
CAW PARTIC EMIS=-PARTIAL LB/HR
“PARTICULATES == TOTAL CATCH
MT PARTICULATE WT=TOTAL MG
~——CAD © PART. LOAD-TTLsSTD CN  GR/DSCF
CAU PART. LOAD=TTL,»STX CN GR/ACF
—CAX PARTIC EMIS~TOTAL LB/HR

1
12-14-71

196403
590164
24e7
7.0
124
0.0

219,85
« 04555
«01515

16.63

663.43
«13744
« 04571
231.23

66.9,

e
12-15-71

186383
244673
232
7.0
124
0.0

211.33
« 03234
«01106
51.63

636,98
e 097406
« 03333
155,61

66.8

3
12-16-71

204987
568075
2046
10.2
Te&
0.0

109.42
«03116
«01124

54.71

157.04
004472
«01613
78453
- 3063

4
12-16-71

195766
586199
25.9
13.1
3.8
5.0

228.85
006445
« 02151
108.08

619.46
017445
« 05822
292.55

63.1



TABLE II

SUMMARY OF RESULTS (STACK GAS COMPOSITION)E/

cod/
Run Date (ppm/vol)

1 12/14/71 -
2 12/15/71 -
3 12/16/71 -
4 12/16/71 5

a/ Excluding Orsat analysis.

b/ Determined with NDIR instrument and corrected for COo interference.

NOX as N02
(1b/dscf) (ppm, dry)
1.31 x 10™° 108
1.39 x 10™° 114
1.47 x 109 121
1.24 x 1070 102
1.46 x 10-9 120
1.72 x 10™° 142
1.97 x 10™° 162
1.67 x 10™° 138
1.75 x 10-° 144
1.64 x 10-° 135

SOp

(1b/dscf) (ppm, dry)
2.23 x 10™° 132
5.48 x 109 324
6.09 x 10™° 360



Run

1F

2F

3F

4F

TABLE III

SUMMARY OF RESULTS (FEED LINE GAS COMPOSITION)

Date

12/14/71
12/15/71
12/16/71

12/16/71

Percent by Volume (dry) Vol. %
CO, Oy co Moisture
10.2 1.2 8.4 -
10.8 2.0 8.1 _ 3.0
11.2 1.2 8.3
2.2
11.0 1.1 8.1



Table | Test 1 Filter 51 Table | Test 2 Filter 52

~

N\ /

Table | Test 2 Filter 53 ; Table | Test 3 Filter 54

Table | Tésf 4 Filter 55

Figure 1 - Filters Used in Particulate Sampling
Standard Oil, El Segundo, California

o
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measured to be 5 ppm, by dry volume, on Test No. 4. NOx as NO, varied from
108 to 162 ppm by volume (dry) with an average value of 129 ppm. SO, varied
from 132 to 360 ppm by volume (dry) with an average value of 272 ppm. The
integrated gas samples from Tests 1 to 3 were no good, therefore, we were
unable to obtain values for CO on these tests.

Table IIIshows the feed line gas composition, sampled with an
integrated gas bag and measured by Orsat analysis. The average values
for the gas composition (expressed as percent by volume, dry) were: 002,
10.8%; 02, 1.4%; and CO, 8.2%.

The COp, Op, and excess air values shown in Table I are obviously
in error for Tests 1 through 3. The probe used to collect these samples
was not long enough to reach a good sampling point in the stack. The
probe tip was only 2-3 ;n. inside the stack wall, and the port was not
airtight while the sample was being collected from the negative pressure
stack. The port collar was 1l in. long and the wall of the stack was 1 in.
_ thick. The gas probe used for collecting the samples was 18 in long.

On Test No. 4, a 6-ft gless-lined probe was used to withdraw the gas
sample from the stack and fill the gas bag. This probe was inserted so
that the tip was 4 £t inside the stack and a special effort was made to
insure that the port opening was covered. The results from Test 4 are
much more reliable and values for COp, Op, and excess air prove that
this sample was a good sample. Unfortunately the refinery was not run-

ning Orsat analysis on the stack gases while we were testing, so we

10



were unable to use their values instead of our obviously incorrect
values,
A summary of process operating data during each test period

will be presented by EPA.
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Iv. PROCESS DESCRIPTION

This section is to be prepared by EPA.
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V. LOCATION OF SAMPLING POINTS

Figure 2 shows the location of the sampling stations on the feed
line to the CO boiler and on the boiler stack. At the feed line sampling
location, samples for moisture and Orsat analysis were taken through an
existing 3/4-in. valve. The positive pressure of the feed line made it
unnecessary to use a pump to draw the sample.

Particulate samples were collected from the effluent at an eieva—
tion of 55 ft (about four stack diameters) above the inlet breeching. The
inside stack diameter was 13 ft 10 in. Sampling was condﬁcted for equal
amounts of time at each of 40 separate sampling points--spatially distri-
buted so that equal areas of the stack cross section were sampled for
equal amounts of time (see Table IV). Samples for 802 and NOx analysis
were collected from a point at a distance of 30 in. from the inside wall
of the stack. The integrated gas samples for Orsat analysis were collected

from a point 2-3 in. from the inside stack wall.

13
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Figure 2 - Location of Sampling Station



TABLE IV

SAMPLING POINTS IN CO BOILER STACK, STANDARD OIL OF CALIFORNIA
COMPANY, EL SEGUNDO, CALIFORNIA
Inside Diameter - 166 in.

Distance From Distance From
Point Inside Wall Outside Port
No. gin. } sin. ) .
1 2-1/8 13-5/8
2 ' 6-3/8 17-7/8
3 11-1/8 22-5/8
4 16 : 27-1/2
5 21-3/8 32-7/8
6 27-3/8 38-7/8
7 33-3/4 45-1/4
8 41-1/2 53
9 | 50-7/8 62-3/8
10 64-1/4 75-3/4
1 102 113-1/2
12 15 126-1/2
13 124-1/4 135-3/4
14 132-1/8 143-5/8
Calculated Calculated
15 139-1/2 151
1sy 142-7/8 144-5/8 154-3/8 156-1/8
178/ 146-1/4 150 157-3/4 161-1/2
168/ 149-3/4 154-7/8 161-1/4 166-3/8
19%/ 152-1/4 159-5/8 | 163-3/4 171-:-1/8
2oy 154-3/4 163-7/8 ;66-1/4 175-3/8

9_./ Due to length of port extension we were unable to reach 'past 155 in.
inside the stack so these values were decreased to compensate for

this.
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VI. PROCESS OPERATIONS

This section is to be prepared by EPA.
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VII. SAMPLING AND ANALYTICAL PROCEDURES

A. Particulates

For the particulate sampling, the Research Appliance Company*
Model 2343 "Staksamplr" equipment was used. The sampling train meets the

specification of the Federal Register, 36, 17 August 1971. Otherwise,

the procedures for sampling and analysis of particulates conform to the

methods specified in the Federal Register.

The network of sampling points at the particulate station has
been described earlier in this report. The number of points on a traverse,
the sampling time at each point, and the sequence in which points were
sampled were worked out in consultation with the EPA Field Officer. Pre-
liminary measurements were made at the stack location to determine the
approximate temperature and velocity profiles along each traverse. Also,

a gas sample was passed through an ice cooled condenser attached to the RAC
umbilical cord, for the purpose of determining the approximate moisture in

the stack gases.

B. Nitrogen Oxides

The equipment and procedures used for the collection of samples
of nitrogen oxides and subsequent chemical analysis are those which are

described in the Federal Register.

¥ Mention of a specific company or product does not constitute endorsement

by EPA.,
17



C. Sulfur Dioxide

The equipment and procedures used for the collection of sulfur
dioxide samples and their subsequent analysis are essentially the same

as those specified in the Federal Register. The gas sampling train for

sulfur dioxide, which deviates from the train design that is specified in

the Federal Register, is shown in Figure 3. This train design was approved

by EPA prior to the test. The calculation method was accordingly modified
by using the meter pressure instead of barometric pressure. The rate.of
sampling was controlled by adjusting a micrometer valve which acted as a
critical orifice. The sampling rate was set at a constant value for any

testing period.

D. Integrated Gas Samples

The equipment and procedure used for the collection of a cumila-
tive or integrated gas sample are essent ially the same as specified in the

Federal Register. The gas sampling train, which deviates from the train

design that is specified on the Register, is shown in Figure 4. This train
design was approved by EPA prior to the test. The rate of sampling was
controlled by adjusting a micrometer valve which acted as a critical ori-
fice. The sampling rate was set at a constant value for any testing period,
such that a total volume §f gases between 1 and 2 cu ft were collected.
Analyses for carban dioxide, oxygen, and carbon monoxide were
performed in the field within a few héurs after the sampling was completed

using an Orsat apparatus.

18



E. CO Analysis

A Beckman nondispersive infrared spectrophotometer, with a maximum
scale reading corresponding to a 150 parts per million of carbon monoxide,
was used for the determination of carbon monoxide in the integrated gas
samples collected from the stack. The instrument was modified by install-
ing 15.5 in. CO and reference cells and optical filters. The optical
filter removed all interference from ammonia. The instrument was calibrated
by using pure nitrogen as the zero gas and reference standards of 22, 41,
and 83 ppm CO in nitrogen. It was also calibrated by Beckman when they
installed the new cells and filters. COo at the levels (9-10%) found in
the stack gases interferes with the analysis and gives high readings for
CO. We purchased a standard 002 (9-li%) gas and made several runs to
determine the correction. The correction of 10 ﬁpm CO was subtracted from
the reading detemined in analyzing the stack gases for CO. The gas stream
to the NDIR was dried before analysis- was made, so all CO analyses were

performed on a dry gas. Figure 5 shows the analytical setup.

19
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Figure 5 - CO Analysis Train
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F. Moisture in the Feed Line

The equipment and procedures used for the determination of the
moisture content of the feed line gases are essentially the same as speci-

fied in the Federal Register. The gas sampling train, which deviates from

the train design that is specified in the Register, consisted of copper
tubing which connected the sample valve to an ice cooled condenser followed
by a silica gel drying tube and a dry test meter. Gas flow was caused by
the positive pressure which existed in the.féed duct. This train design

was approved by EPA prior to the test.
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APPENDIX A

PARTICULATE RESULTS

Table A-I lists the complete results of the particulate tests.
Table A-IT lists the equations for the calculations. Also shown in Table
A-TIT are example calculations for Run No. 1. Table A-IIT lists the input
data for the particulate runs. The excess COp and Op are in error for
Runs 1, 2, and 3. The probe used to collect the integrated sample for COp,
Op, and CO was too short and was only in the stack about 2-3 in. The
possibility of air leakage inéo the probe was great.

The operation of the CO boiler by the refinery was erratic during
Tests Nos. 1, 2, and 4, as evidenced by the organic material collected on
the filters. On Test No. 3, North port, the pitot readings were low during
one half of the time suggesting the possibility of a leak. While changing the
filter on Test No. 2, North port, the sample train was jostled and the
glass connections between the two water impingers were broken. These two
impingers were carefully transported to the field laboratory and replaced
by two new water impingers. The material from all four water impingers

was saved and analyzed.
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T4

NAME

(ALY
TT
PR
P
VM
™
VMSTD
Vi
VWV
PMOS
MD

PCO2

P02

. CO

P2
MWD
MW
cP
DPS

‘TS

NP
PST
PS

" VS

AS
QS
QA

"PERI

B
MF"
MT
ic

+ CAN

caon
CAaT
Cay
Ce:d
CAX
EA

TABLE A-I

PARPTICULATE EMISSION DATA

YESC=I2Tlun
DATD OF Ruw

PRUIE TIP oIAMETER
NET TiI~g OF RUN
SADALTRIC PreSSURE
AVG ORIFICE PRES DJROP

VO ORY HA4S-4ETER COND

AVG GAS METER TEMP
VOL NRY HAS=STu COnNv
TOrAaL +20 CcoLLEcCt=p

VOL H20 VAPUR=STD COwD
PERCENT MOISTURE 8Y VOL

MOLE FRACTION URY GAS

PERCENT COZ2 BY VOLs DRY
PERCENT 92 3Y vOLs DRY

CONC OF CO 9 DRY

PERCENT M2 BY VOLs DRY
MOLECULAR WT=DRY STK GAS

MOLECULAr wI=~STK 5AS

PITOT TusE COcFFICIENT

AVG STX VELOCITY AeaDd
AVG STACK TEMPERATURE
NET SA~PLING POINTS
STAaTIC PRES OF STACK

STuCK PRESSUKREs A3SOLUTE
AVG STACK GAS VFLOCITY

STHCK AREA

ST FLOWRATcy URY$5TO CN

ACTuUAL STACK FLO«RATE
PERCENT ISUKIMETIC

ANISO CORRECTION FACTOR
PAxTICULATE wT-=-PARTIAL

PATICHLATE &4T~=TOTAL
PERT IHARPINGER CATCH
PAvTe LOAU-PTL9STD CN
ParTe LOAD=TTLSTD CN
FaurTe LOAN=PTLISTK CN
PhaT. LDA=TTL ST Ci
Pa-T]C F ' lSs=ra=TIAL
PwaxTIC £E41S-TOTAL
PFeCeEMT ZXCESS AIR

UNITS

Iy

MIN
INeHG
IiveH 2D
DCF
VDEG.F
)SCF
ML

SCF

PPM

IneHZ2OD
DEG.F

1N+ HG
TNGHG
FPM
IN2
DSCFM
ACFM

MG
MG

GR/DSCH
GR/DSCF
GR/ACF
GR/ACFE
LHN/HR
LR/ HR

1
1¢-14=-71

« 250
150.0
997

«810
76,40

8448
74.63
517.0
264,51

2407

« 753

7.0

174

0.0

BO«6
29.62
26¢74

«350

«549
738.9

44

-« 04
29.93

3929
21629

196403
590164
104.3
1.000
219.85
663,43
6649
0« 04555
« 13744
« (1515
«04cT71
717,63
231.23
139.7

c
12-15-71

« 250
24040
30405
«672
101.93
777
10105
645, ()
30657
23.2

« 760

760
12.4
0.0

BUeb
29.62
2692

« 850

« 483
7323

40

e 0t
36.01

3626
21629

146383
544673

99,3

1.000
211.33
636,98

b66.b

« (03234

e 09746
«01106
« 03333
>]leh 4
155.61
139.7

3
12-16-71

«250
120.0
3038
« 745
55.41
90.1
5‘0.30
296.5
14.05
2046
e 194
10.2
Tets
0.0
B82.4
29.93
2747
«850
«537
T722.8
40
"004
30.34%
3782
21629
204987
568075
97.0
1.000
109.42
157.04
30.3
«03116
e 04472
«01124
«01613
54,71
(3453

51.6

4
le-16-71

«250
120.0
30.40

« 769
54.83

78.9
54.88
40440
19.15

2549

o741

13.1

3.8
Se0

83.1
30.25
27.08

«850

«560
733.5

40

-+ 04
30.36

3903
21629

195766
586199
102.7

1.000

228.85
619.46
63.1

« 06445
e17445
« 02151
«05822
103.08
29255
2le0



TABLE A-II

TTmtTmTm T T T EXAMPLE PARTICULATE CALCULATIONS

T T VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS

: 17.71#VYM*(PB + PM/13.6)
TTETTTTTTOYMSTD S meeemeeesscicccccc e ead -
TM+460.‘ o B} ) o s

17e71% TOe46#(29.97+ +816/13.6)
I e L L L L =  T4.63 DSCF
_84.8f5§0.

"—27T"VOLUME "OF WATER VAPOR AT STANDARD CONDITIONS

Vv = 0e.0474%VW = 0,0474% 51740 = 25,5! SCF

7T 3.7 PERCENT MOISTURE Iiv STACK. GAS

100e%VWY 7 100.% 2451
1T T s T TE TTTTT24,77 PERCENT

—=="4.7 " MOLE FRACTIOW OF DRY STACK GAS

Tt T oo D | 2 eeccemcmcca- = - = - - - - =T T T 4783

T 567 AVERAGE MOLECULAR wWEIGHT OF DRY STACK GAS ~ & 7 - 7=

T uED

(PCO2 * 44/100) + (P02 % 32/100)
+(PN2+PCO * 28/7100)

( 740 # 44/100) + (12.4 % 32/100)
T T +(B0.6 * 23/100) S T

it
t
n.
0
[ ]
o
N

‘6e  MOLECULAR UEIGHT OF STACK GAS
M = MVDEMD 4 1% (1-iD)
= 29.6% J753 + 18%(1- ,753) 2 26474
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TABLE A-II (Continued)

7.7 STACK GAS VELOCITY AT STACK CONDITIONS

VS 4360% SQRT(OPS* (TS+460)) *
T o SART (17 (PS#M4))

T 4360% SQRT(  .549%( 73849+460))
#SQRT(1/(29,93%  26474)) = 3929 FPM

87 7 STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONSy DRY BASIS

0e123%VSHASHMDEPS
A L T eecmcccccccccmcc——- T -
TS+46V 7 o S
Nel23% 3929% 21629% 753%#29.93 )
73849 +460
T o I o =" 77196403 DSCFM

9. STACK GAS VOLUMETKIC FLOW AT STACK CONDITIONS
T - ’ T QS % (TS+460)>
QA S eemecrccnccecceco——-

T s s 7,71 % PSTE MDD T T o

5 mmmmme oo = 590164 ACFM
" T 17.71829.93% 753 S S

10, PERCENT ISOKINETIC AND ANISO CORRECTION FACTOR

T : 1032%(TS+460)#VMSTD - T oTm oo T
PERT = =-mmesecccmccmaee oo |
- VSH#TT#PSHMD% (DN#*DN) T T e s s e

e ©1032%( 738.94460)%  T4.63 S
T e = 104.3 PERCENT

e 3929% 160.0%29.93% ,753% ,250 - T
# 4250

3 = . 1000

21



1Yo TPARTICULATE

T CAN =
12. DAQTICULATE
CAQ =

TT1307 PARTICULATE

T TTCAT =T

caiy =

"7 7 (AT STANDARD CONDITIONS)

TABLE A-II (Continued)

TLOADING <="PROBEs CYCLONEs AND FILTER =~ 77
(AT STANDARD CONDITIONS)

NS 0154 * (MF/VMSTD) # B~

0.0154%( 219.85/ T4.63)%#1,000 = 04555 GR/DSCF

LUOADING ~=- TOTAL

00154 = {MT/YMSTD)A* B

De0154%( 663443/ T4.63)%1.000 = ¢13744 GR/DSCF

LOADING -- PROBEs CYCLONE, AND FILTER
(AT STACK CONDITIONS)

17471 #CAN#PS#MD
TS+460
17.71%  .0455%29,93% 753
e e e L L = 01515 GR/ACF

T N S

LDADING == TOTAL’ o e e
(AT STACK CONDITIONS)

1T TLRCAQ#PSHMD 77 7 Tt T mmeme s

TS+450 ' T T
17.71%  o13764%#29,93% 753 7 7

----------- ————cmcm oo = 404571 GR/ACF
‘738.9*460 - e 0. e e ae s mes 4 4 e e et mretn e 4 e e+ . . .-

28



TABIE A-II (Concluded)

T15. PARTICULATE EMISSION RATE ey e
e -~ PROBEs CYCLONEs AND FILTER

00085 T7HCANTQS

TCaw T

I . 00857 L0455% 196403 I T 76463 LB/HR

16. PARTICULATE eEMISSION RATE
_16. PORTICULATE EMISSION RATE
CAX = 0,00657%CAO*QS e

= 0.00857%  .1374% 196403 = 231.23 LB/HR

17, PERCEwMT EXCESS AIR AT SAMPLING POINT o N ) ) )
1000 ¥ (POZ"O.S*PCO)

MM_"A——" T s on v v e - [

. 0. 264%PN2-PD240.5%PCO

100e *(1264~045% 040)

0e264%80eb6=12e4+0e5% 0.0

29
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TABLE A-III

PARTICULATE DATA AND CALCULATED VALUES

T T RUN= 1 DATE- 12-14-71
ATMOS ATMOS STACK A20 PARTIC PARTIC STACK INIT PERC PERC PERC PITOT
T TEMP T PRES VAC “COND = 7 WT=-PTL " "WT=TTIC AREA '~ VOL ™ 02 7 C02 CO ~ TuBE
(DG.F) (1.HG) (I.HZO) (ML) (MG) (M0G) (FT2) (DCF) DRY DRY DORY COEF
hQ.0 29.97 «50 517.90 219.85 663443 15020 130.09 12¢4 7.0 0.0 850
PORT- SaMpP METER DELTA DELTA TEMP TEMP TRAIN STACK BOX PROBE
TPRPOINTTT TIME  VOL P ’ H ©IN OUT VAC ~ TEMP TEMP T DIA VEL T
(v IN) (DCF) (I1e120) (I1eH20) (DeF) (DeF) (I4HG) (DeF) (DeF) (IN) (FPM)
N1 4.00 131.40 325 «493 5Y.0 '59.0 3¢5 7200 . 650 250 301646
TTNTT 2774400 1324827777 0365777 o550 763607 5960 77 357 725407 65,0 7 250 3203L6
N 3 4,00 134.48 “e390 . <586 T4e0 6040 4e0 T30e0 65.0 250 3318.5
TNTTATTA,00 T 1366237 7T 44407 7 2665 7660 61le0  4e0 73440 6540 o250 3530.7
N S5 4.00 133.00 4355 +680 B82.0 62.0 40 73240 6540 250 3587.4
TN AT T 44007 139483 T L4700 &T708 8540 6540  4e0 733.0 6540 <250 3647.5
N T 4.00 141.63 « 450 « 678 B8Y9.0 66.0 4e5 T3440 6540 250 357046
TN 3T 4,007 1434477 T .465 T L7000 T 910 T 68,0 T 4eD 7 73740 T 65.0 250 3634.2
N9 4400 145.33 «480 e 723 5240 7040 4¢5 T3740 6740 o250 3692.3
TNTIO T4.00 147.22 « 435 T« 734 T 9340 " 71.0 5.0 733.0 6840 250 3743.3
N 11 4.00 145.14 555 «823 94.0 73.0 SeD 7300 6840 250 3958.7
TUNT12 T4.00  151.24 0 L6060 e888 G5e0) 75.0 7 640  T731e0 6940 4250 4117.8 T
N 13 4.00 15S3.27 «eHT5 1.000 S6.0 75.0 TeS 723.0 7040 250 4352.9
TTNTIGTT4.00 1554447 T ,T10 T 14050 9840 76607 Be0 T 72440 770.0 250 4466.,2 7
N 15 4.00 157.66:. 4730 1.090 1000 7740 9eS 72600 7040 250 4532.5
TUNT16 74,00 7159488 0 LT760 1e140 1020 7740 1060 72640 70.0 250 4624,7
N 17 4.00 162.13 .810 16200 10340 78.0 105 72740 70.0 +250 4776.4
TN 187 4,00  164.41 « 160 10140 104¢0 " 7940 " 1065 725¢0 7040 ~ 250 4622.7 —
N 12 4,00 166472 o 170 1.165 10440 7940 11e0 725.0 70.0 250 4653.0
TTNTZ20T T 44,00 168494 W T40 14100 100660 B0e0 71060 72440 70e0 250 4559.5
W 1 4.00 170.54 «460 e690 6240 62.0 1le0 T757.0 68.0 o250 3644,6
TW 2 4.00 172.29 « 490 e 730 6940 63.0 13¢5 TT72¢0 6660 250 .-3784,7 7
W 4 44,00 176400 +5590 e730 Bbe0D 6H6Se0 1445 7T83.0 6640 250 4027.6 77
W 5 4,00 177.9%0 «575 830 9340 67.0 145 77840 64.0 250 4109.8



¢

PORT- Snup
POINT  TIME

(1)
W 6 4,00
a7 4400
w 8 4400
TWHTOST 4,400
W 10 4,00
W11 4400
W 12 4.00
Ty 13 4.00 7
A# 14 4,00
TWO15T 74400
w 16 4.00
TWO17TT 4400
1of 18 4‘(’0
W19 4.00
W 20 4400

RUn=

ME TER DELTA DELTA .

VOL [ Mo
(DCF) (1.A420) (1eHZO)
179.78 . 565 e 820
181.54 470 675
183.54 4l 684
185.34 e 440 660
137.18 o 45Q 716
133.91 450 675
19071 e 540 805
192.65 «550 .815
194460 «550 8515
196454 540 7 805
198.60 . 530 870
T200.51 570 «850
2072457 580 870
204654 T 4540 4805
580 eB70

2G6455

TABLE A-III (Continued)

1 DATE- 12-14-71

IN
(D.F)

9840
10240
10440
107.0
108.0
110.0
111.0
112.0

116.0
117.0
117.0
117.9
117.0

TEMP

114.0 7

TEMP

ouT
(D.F)

69.0

70.0
72.0

" T440

7640
78.0
800
81.0
82.0
84.0
85.0
85.0
87.0
8840

86.0

TRAIN
VAC
(1.H6)

14.0
13.0
140
1365
1440

14.0°

145
1445
15.0
15.0°
150
1445
1445
13.5

1440

STACK
TEMP
(D.F)

768,0
753.0
74740
14440
75840
753.0
74840
14640

: 74200

73440
12840

“72540
723.0°

719.0
735.0

80X
TEMP
(D.F)

62.0
62.0
62.0
62.0
62.0
63.0
63.0
64,0
65.0
65.0
65.0
65.0
65.0
65.0
65.0

PROBE
T DIA
(IN)

250
«250
«250
250
«250
«250
250
«250
«250
«250
«250
«250
250
«250
«250

VEL
(FPM)

4057,5
3678.0
3688,.3
3545.4
3724.6
3598.9

.3934,.2

3967.2
3560.6
3911.4 7 7
4043.5
4003.4 —
4034.9
3886.7 "
405543
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TABLE A-III (Continued)

PARTICUIATE DATA AND CALCULATED VA;UES

- TTUTTTTUURUN- 0 27 DATE- 12-15-71
ATMOS ATMOS - STACK  H20 PARTIC  PARTIC STACK INIT  PERC PERC PERC PITOT
TTEMPTTPRES T VAC TCOND T WT-PTL T WT-TTL  AREA  VOL ~ © 02 T €02 CO TUBE
(DG.F) (I.HG) (I.H20) (ML) (MG)  (MG)  (FT2) (DCF)  DRY DRY DRY COEF

60.0 30.05 «50 645.0 211.33 63698 150620 212475 124 70 060 850

PORT~- SamMP  HMETER DELTA DELTA TeEmMP TEMP TrRAIN STACK BOX PROBE
TRPOINTTT TIME® VaL P H IN - ouT VvaAC TEMP TEMP'T DIA VEL
{(InN) (DCF) (14A20) (I1eH20) (DeF) (DeF) (I4riG) (DoF) (DeF) (IN) (FPM)

70840 5S8.0 «250 2192.2

Y 1 D600 214.44 0175 0250 0800 69.0 200
TTTUWTTT27TT0.00 T 2194137 620077 7 o281 7440 7000 T 260 70860 S840 4250 2343.6
W 3 6,00 218.05 e 245 «350 T840 71.0 2¢5 T17.0 5840 «250 2603.9
TTTWTT 4T 6,00 220614 «285 Te404 8540 T2.0 30 71640 5340 250 2807.2
W5 6,00 222.24 e 290 «410 87,0 74,0 3.0 70640 D58B.0 4250 2819,.7
TTHTTE T 6.00 224.29 «280 «396 8540 75,0 3¢0 T1le0 5S8e0 4250 277645
TTTWTTBT T0.,00 2272 7 24907 T 46927 B2.0 75.0 3¢5 72240 7 59.0 «250 3690.2
W9 6,90 231.47 «550 o763 B4.0 T5.0 460 7160 60.0 4250 3899.7
TTTWT10 T 6.00  234.23 w245 7T 4765 85,0 T75.0 Go( T22¢0 600 4250 3591.8
v 11 H.00 236450 <430 «692 B&l.0 7440 4660 T732.0 60.0 4250 3705.8
TTTWT12 THL00  23%9.50 475 eH564 B2.0 74.0 Le0 T31e0 6040 o250 3647.1
W 13 6.60 2424006 « 460 o047 HBle0 72.0 400 T742.0 60.0 4250 3605.6
TTTW 1477 6400 24644060 e450 1 T 4642 B0e0 T2.0 T 4e¢5 T41e0 60.0 o250 3564,.7
W 15 6.0U0 247.22 e 460 «b47 Els0 72.0 6e0 T4Z2¢0 60.0 +250 360546
TTTWO16 6.00  249.98 « 4590 e642 8le0 72.0 T7e¢0 7350 ©60.0 250 3555.8
¥ 17 6,00 252435 e 460 «647 5040 7040 el 73240 60.0 4250 3590.6
TTTW 18 6400 254679 415 «66S5 8Bl.0 70.0 9.0 73540 60.0 250 3653.2
W 19 6.00 257.44 .495 0700 82.0 7000 905 73000 6000 .250 3721.6
TTW 20 T 5.00 2604006 7 4490 «695 B&4e0 7140 1060 72560 6060 250 3694.9
N 1 bs0) 26le94 o210 «373 59.0 58.0 6.0 71060 60.0 « 250 272504
TTON 2 64,00 204407 - LW370 511 67.0 59,0 8¢5 713.0 60.0 .250 3194.5
M 3 ©0.00 266.15 410 o575 Tle0 6040 105 72640 60+0 +250 3381.3
TN 4 6000 268.8b «430 eB00 Thel 624G 1360 723.0 600 4250 3458.4
) 5 1540

5.00 271.3> + 450 «630 7B.0 63.0

i

72640 600 4250 3542.4
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TABIE A-III (Continued)

RUN= 2 DATE~- 12-15-71

PORT- SaMP  METER DELTA DELTA TEMP TEMP TRAIN STACK BOX PROBE
POINT  TIME = VvOL TP H IN OUT VaC TEMP  TEMP T DIA VEL
C(MIN) (DCF) (1.H20) (I.H20) (DeF) (DeF) (I14HG) (DeF) (DeF) (IN) (FPM)

N 6 6400 273.84 450 e630 7940 65,0 1645 72740 600 +250 3543.9
N7 0400 270.33 460 e640 B0el 66.0 18¢0 7300 6060 250 3587.6
N 8 6400 278450 e 440 613 B0.0 6840 19¢5 733.0 60.0 +250 3513.1
TNTTOTTA.00 T 281623 7 o455 7 4630 82407 6840 2360 7310 60.0 4250 3569.5
N 10 6.00 283.89 490 <675 69.0 68.0 3.0 748.0 60.0 250 3730.6
N 11 6.00 2B5B6.63  .535% eB00 T9¢0 69.0 4e2 7510 60e0 250 4081.3
N 12 5400 289.55 e 600 825 B8B4G 710 4e5 T52.0 6040 o250 4135.0

N 13 6.00 292.60 4750 1.620 95,0 73.0 Se0 75240 60.0 4250 4623,1 -
N 14 6,00 295,76 . 780 1.070 96.0 75.0 Sel 75340 6060 o250 4716,6
W15 A 00U 298691 T o760 T 16040 1020 770 Sel 74940 60.0 +250 4648B.0
N 15 6,00 302.09 750 14020 1040 79.0 S5 7470 6060 250 4613.5
NT1776.00 7 305623 7 o720 «980 1050 B8040 Se5 74340 60e0 4250 4512.8 "
N 18 ©6.00 308.36 o710 870 107.0 83.0 565 T738Be0 600 250 447240
W19 " 6400 7 31149 o700~ o960 10660 8540 SeS5 74060 600 250 444441
N 20 5400 314.68 « 690 945 106.0 B86.0 Seb6 73840 60.0 +250 4408,6

f
|



TABLE A-IIT (Continued)

PARTICULATE QATA AND CALCULATED VALUES‘n_

RUN-

12>

3 DATE- 12-16-71
ATMOS ATH40S STACK H20 PARTIC PARTIC STACK INIT PERC PERC PERC PITOT
—TEMP - PRES VAC " "COND ™ 7 WT=-PTU T WT=-TTL™™ AREA ~ VOL 02" CO02 "CO ~ TuBE
(DGF) (I.HG) (I1.HZ20) (ML) (MG) (MG) (FT2) (DCF) DRY DRY DRY COtF
65.0 3038 «250 299.5 109.42 157404 15020 31459 7Te4 1062 0.0 <850
PORT- SaMP METER DELTA DELTA -TEMP TEMP TRAIN STACK B0X PROBE
TTPOINT O TIME VOL P H "IN ouT VAC TEMP "TEMP T DIA VEL — 777
(1IN) (DCF) (1.H20) (1.H20) (DeF) (DeF) (I1eHG) (DeF) (DeF) (IN) (FPM)

Nl 3.00 315.48 250 e352 64,0 64,0 3e2 70060 63.0 250 2570.,5
TTNTTT2T 3000 T 316452 7T o330 7 4627 6660 763407 T 32 70340 6360 o250 2957.17
TTNT 47 34007 318.92 7 420 «e590 76407 6440 368 "T18e0 6340 +250 3357.5 T

M5 3.00 320615 450 «634 80e0 6640 38 71660 63.0 4250 3472.4
TTHTTS T 3.00 321.400 0 .421 e612 BGe 6640 Le0 T16e0 63.0  «250 3358,7

N 7 3.0U0 322.606 e 445 2630 87.0 68.0 G460 T17e0 6360 250 3454.5
TTNTTTE T 3400 0 323696777 4445 7T 4630 T 9060776940 T 400 T T1Be0 6340 7 4250 3456.0 —

MG 3,00 325.20 e 450 «634 94,0 T0.0 400 72060 63,0 250 3478,3

SN 10 3490 320448 4690 o642 95.0 T2.0 4¢0 7210 6340 o250 3518.2 "~ °

N 11 3.9y 327.05 «270 e 790 95.0 T4,0 4e5 72340 6340 4250 3919,7

No12 0 3400 329.26 990 «B15 9940 75.0 Se0 T722.0 63.0 250 3986,2

N13 0 3400 3306100 «6H10 «B40 10240 7740 S5¢0 7200 6440 250 4049.7

Nol4% 3400 332.23 «©70 09725 1050 73.0 562 7250 6440 o250 4253.2 T

NC1S 3.00 3336490 « 090 e945 1070 80.0 S5¢5 72360 6440 250 4312.6

N 156 3400 335.45 e 710 «J980 1100 8BQ.0 Se8 72540 64e0 250 4378.3
TTNT 18 7 3.00 338.70 o 750 1030 11440 840 60 T21e0 650 250 4492,4 7~ 777

N 19 3.00 340.31 720 <985 116.0 85.0 6o T1Be0 65.0 250 4396.0
TTNT2C¢ T 3.000  341.85 eDT707 777 4925 119e0 T 8640 7565 T T18e0 T 6540 7 «250 4240.6 -

Wl 3,00 342,91 « 300 o427 TB.0 78.0 lel 700.0 65.0 .250 2815.9
W T2 3600 344.10 «&470 2655 H2.0 8l.0 1¢S5 7160 65.0 250 3548,7 "7~

W4 3.00 34T7.12 «550 o760 9240 7940 1eD T732.0 650 +250 3864.,9 =~ =

W 5 300 348445 D70 « 7585 98B.0 80.0 leS5 73860 6540 o250 394445
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TABLE A-IIT (Continued)

RUN - 3 DATE- 12-16-71

PORT- SAMP METER DELTA DELTA TEMP TEMP TRAIN STACK BOX PROBE
TPOINT © TIME ~ vOoL 1 P . H = IN =~ 0ouUT VAC =~ TEMP  TEMP. T DIA™ VEL
C(MIN)  (DCF) (T.A420) (I1.H20) (DeF) (D.F) (I.HG) (DeF) (DeF) (IN) (FPM)

W 6 3.00 349.91 53890 «800 102.0 8040 1e5 73440 65.0 +250 3972.3
TWITTTT 3400 3513877 4560 7 4775 105.0 81.0 1¢S5 73840 65,0 250 3909.7
TWTT9TT3.00 T 3544387 4550 o760 111e0 84,0 157 73840 65.0 ~ +250 3874,6

W 10 3.00 355.79 «530 e 732 112.0 84,0 Ge2 T37.0 6540 250 3801.9
THIY T 3.00 7 357415 <480 4673 112.0 85,0 4¢0 73340 65.0 +250 3612.1

W 12 3.0U0 358.5U e 4990 «688 114.0 87,0 4e2 T732.0 65.0 +250 3648.0
THTI3T 3400 7 359492 7 4530 7 4735 11540 86,0 T 4e5S T3le0 65.0 4250 3792.4
TTHTIS 3600 7362673 7T Te560 T T T TTS 11740 7 89407 T 560 T 7266407 65.0 7 250 3890.1

W 16 3.00 364.17 570 4785 118B.0 89,0 S5¢0 72560 6560 4250 3923.0
W17 7300077 3654657 406307 0 oB70 11940 9040 "S53 7250 65.0 250 4124.3

W 18 3.00 367.15 «590 «820 120.0 91.0 S5¢2 T727.0 65,0 «250 3994.6
TW 1973400 35865977 &570 7 o785 12260 91,0 S50 7290 6540 250 3929.6

W 20 3.00 370.00 520 e728 121.0 92.0 Gell 72060 6540 4250 3739.1



suba .

9¢

ATMOS AT™OS

TTEMPTTTPRES -

(DG.F) (1.HG)
60.0 30640
PORT=- SaMP
TTPOINT TTTIMES
{(-1IIN)
W 1 3400
TTTWTT 2T 3.00 7
W 3 3.00
__‘!—T—_“Z“_ 3.‘:)0
W 5 3#00
TTWTS 3.06G0
W 7 3.00
TTWTT8TT3.00
w 9 3.00:
TTTWIIM T 3600
Ww 11 3.00
TTTWT12 7 3.00
W 13 3.00
TTWT14773.00
w 15 3.00
TTTWO16 T3.00°
W 17  3.00
TTWT18 7 3.00
W 19 3400
W20 7 3400
N1l _3.00
TN 2 "3.00
TN 4 3.00
NS5 3,0u

TABLE A-ITII (Continued)

“PﬁRTFQQLATE DATA AND CALCULATED VALUES”_

PERC PERC PERC PITOT

" " RUN- 4 DATE=~ 12-16-71

STACK 420 PARTIC PARTIC STACK INIT

" VAC COND 7 " "WT-PTL "7 WT=-TTL™ AREA™ VOL 02 = C02  CO
(I.HZ20) (ML) {MG) {MG) (FT2) (DCF)

«50 404.0 228,85 619,46 150,20 370,35 3.8 13.1 0.0

METER DELTA DELTA TEMP TEMP TRAIN STACK 80X PROBE

VOL P T H TUINS QUT = VAC ~

(DCF) (1eH20) (I1eH20) .(DeF) (DeF) (IeHG) (DeF) (DeF) (IN)
37145 . 4340 «478 6240 62.0 3¢0 7000 64.0 +250
BT72¢71 77 4500 = o692 T 04e0 62.07 367 T2360 7 6440 250
374.06 «270 «e730 70,0 63,0 4¢0 728.0 64.0 250
375447 «5990 «eB20 T4eG 6240 4ol "733.0 64.0 250
376.88 0580 0810 7800 6300 402 72800 64.0 0250
37829 7 620 e850 B240 64,0 462 T35.0 64.0 250
379.71 «610 «840 85.0 6540 Gel T34.0 64,0 4250
35116 "7 o630 T o870 BT 0 T66e0 T T4el T 734407 6440 4250
382459 «590 «820 90.0 67.0 4el T736.0 6440 +250
3830977 T 4560 7 4780 900 68,07 4el T 731e0 6440 T £250
385433 5490 e 752 9040 69,0 440 7330 64.0 4250
T386.67 7,510 7 4712 9140 "T70.0 T 440 7 732.07 64.0 " 4250
338403 «550 " e 160 91.0 72.0 440 735.0 65.0 « 250
385643 7T T D70 T T e 790 79340 T340 T 4637739407 6540 7 w250
390.87 2620 «850 S4.0 T4.0 4¢5 T36e0 650 250
392.30 T 4590 «e820 " 94.0 “75.,0 4{5‘_73300'465.0"0250
393.75 «610 «840 95,0 76.0 4e7 73540 65,0 4250
395418 7 oST0 T o790 9540 T6e0 T 4e5 T 73440 6540 250
396.62 0600 0830 98.0 77-0 4.9 73000 65.0 0250
398,02 T o500 T +7B0 98407 TB.0 T 4e8 7 7300 6507 «250
399.01 © 240 6342 64,0 66.0 3¢0 70060 6540 250
400.07 4350 490 " 68.0  67.0 ~ 3.5 7070 65.0 " 4250
401.21 330 «530 T72.0 66.0 3¢5 7310 65.0 «250
402.41 «420 «580 7540 68.0 4.0 T35.0 6540 4250
403.65 <440 «625 60,0 68,0 4.0 T738B.0 65,0 4250

ADRY_‘DRY“VDRY" COEF

TTTUBET T

«850

TEMP = TEMP T DIA "~ VEL

L0 S

3018.5

"3696.,6

3955,2
4032.4
3989,.7
4137.27 7
4101.9
"4168.67 7
4037.5
3925.37 7
3857.8
3747.,57
3896,.,6
"3973.5
4138,9
40324
4103.7

1 3965.2
406144
3923.6 7
2536,.0
3071.,8 T
3233.5
3405.1
3489,6



TABLE A-III (Concluded)

© RUwni- 4 DAETE- 12-16-T71

PO2T- SaMP METER DELTA  DELTA TEMP TEMP TRAIN STACK BOX PROBE
TPOINT TTIME T voL T P M T IN T OUT TVAC T TEMP T TEMP T DIATT T VEL
C(MIN)  (DCF) (I4H20) (I.H20) (DeF) (D.F) (LeHG) (DWF) (DoF) (IN)  (FPM)

N 6 3.00 404.91 450 630 82.0 7040 400 738.0 65.0 4250 3529.0
TN 3,00 4064167 4430 eB05 7 8440 T0e0 462 T36e0 6540 0250 3446.97
N B8 3.00 407.39 420 +SBS 85,0 T70.0 442 T3740 65.0 «250 3408,0
TN 30007 408463 7T T 4557 T 640 8600 TT0e0 T 4e8 TT37.0 6540 4250735471
N 10 3.00 410410 <490 685 88.0 72.0 Se2 74140 65.0 <250 3687.2
% TTNTIYT 34007 411443 77 0580 7 o755 9040 720 0 860 T44.0 6540 «250 3946.7"7

TN I3 T 3000 414426 4670 7 o895 9340 T4.0 1242 T43.0 65,0 4250 4315,1
N 14 3.00 415.76 690 2930 9660 75.0 150 7T42.0 6540 250 4377.2
TN IS T T3.00 7 417630 7307 T 0980 7 98407 7540 175 741407 65,0 4250 450044
N 16 3.00 418.87 o770 16030 10060 7660 190 7390 65.0 250 4618.3
TTTNT177T 34007 4206457 o750 7 2995 10260 776072060 738407 6540 o250 4556.0
N 18 3.00 422.04 730 eS80 1030 78.0 210 739.0 6540 +250 4496,7
TTNTI9T 3400 74234607 o740 T o985 10240 T T78.0 210l T 73740 6540 «250 4523.67

N 20 3.00 425.18

.74010_ «985 10440 8040 130 '73100 65.0 «250 4512.3




APPENDIX B

GASEQUS RESULTS

The results of the testing for NOx and SO» in the stack gases are
shown in Tables B-I through B-VI. These tables also include the raw field
data and example calculaticns.

The results of the moisture and Orsat analyses of samples from
the feed line location and the Orsat analyses of samples from the stack
location were presented in Section III of this report. The equations for
moisture calculations are included in Table A-II. Gas concentrations
determined by Orsat analysis required no additional calculations. Thé
results of the CO analysis of the stack gases, as determined by a Beckman
nondispersive infrared spectrophotometer, were given in Table II, Section

III, in this report.
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8¢

YRS

VFEF=va
PI

TI

W

TF
visC

)
CMOX

L MBSS OF

K it A

DESCRIPT HON TS
aTFE

POeT

POLINT

VOLUE ==F L SR+ VAL VE =i ¢ SUILM “E
1NIT. Pk, ==FLASK [H ekl
[T TE ot g mF L ASK DEGe
FlLioal 45S. PRES==r L A5k ThioKG
FI'U\LAjS- TL“‘?)O--FLASV L)E‘,‘JOK
SAMPL VOiLe=5SThhe CNo DRY M

ArSoe

8HS,

2 Y CrOGM

L=/DSCF

M2 BN SAMPLE

COMCe OF HNGA As K02

TABILE B-T

-1

12-14-71
N

al

2092409
3.30
522.0
29,99
52460
16H86.,63

40060
«N0001315

2=ni

1z-15=-71

[a}

clibang
320U
bZQo U
30604
52460
1923.49

4300
« N0V ]13480b

2=N7

12-15-71

N

6

2076400
3.20
524.0
2599
52440
1809.93

43060

«N0DV14T3

2=-nN3

12=-15-71
W

6

2056.00
2+90
530.0
30.09
524.0
1%92.08

38040

+u0001245

P=NG

12-15-71
W
6

2083.00
2.90
524.0
30.09
52440
1914.62

450.0

«N0001457



oy

NAME

VF=-VAa
Pl
TI
FF

TF

vsC

M
CNOX

TABLE B-I (Concluded)

NGK o iaTa

DESCRIPTIONM UNITS 3-m1
DATE le=16-71
PORT w
POLmT 6
VOLIME==F [ SK+VOLVE=-AR.SOLN ML 2084,00
INITe ASSe PHES.=-FLASK INeHG 2+80
INITe ARBS, TEMP.-=FLASK DFGeR 538,10
FInAL ABSe TEMPo=-=FLASK DEGeR 524.0
SAMPe VOLe=STlie Chs DRY ML 1914,33
MASS OF NOZ2 [N SAMPLE MICROGH 530.0
COnCe OF NOX AS LB/DSCF

N2

cl88.00
250
532.0
29.65
52440
1919.04

610,0

«00001717 00001971

3-N3

12-16-171
N
6

2094400
3.20
52940
29.90
52440
1892.18

510.0

00001671

4=N1

l12-16-71
W
6

2083.00
2.80
526.0
30.50
526.0
1943.11

55060

«00001755

2092.00
2.20
522.0
29.65
526.0
1932.71

510.0

«00001636



i5%

TeEST

1-m1
2=l
2-n2
-3
2=rib
3-n1
3-N2

3-N3.

4-n)]
G-t P

[HITe Aard
PRESSUME
(TtHdaHG)

37i.00
30N}
304,00
406N
30400
30430
3\;’- jU
3030

3040

'3 Dedl)

TABLE B-II

)X waw itaTa

INITe FLASK
VACLIUw
(IN<HUL)

26 10
2he i)
ZhHeB0D
c7e10
2710
27210}
27.60
27.10
27.60
2Re 20

FINAL 224AR0D

- BPRESSURE

(IterG)

29.99
26499
26.99
29.99
29.99
30040
30440
30.40
30.40
30.40

FINAL FLASK
VACUIM
(INeHO)

0«00
-.10
1.00
-010
"010
«20)
« 75
«50
~.10
« 15



cv

TABLE B-III

EXAMPLE WOX CALCULATIONS

1« SAMPLE VOLUME AT STANDARD CONDITIONSs DRY BASIS

vsC

il

2. CONCENTRATION OF NOX AS NOZ

)

)

530 % (VF-VA) PF PI
- - -y e - Gy - g £+3 ( - s W o - - . - -
29.92 TF TI
' PF PI
17.71 % (VF=VA) # ( =m== = ;ce=
TF TI
29.99 3.30
17.71 % ( 2092.00) % ( =vwoe = coea-
524.0 S22.0
M 1
VSsC 1.6 % 1034
M
----- # 0.000062
VsC
400.0
----------- *0.000062
1886.,63

= 1886.63 ML

= +00001315 LB/SCF

i~



P

NAME

v
™

P
VMSTO

VT

VTs

VSOLN
VA

€502

DE

0a1s
PORT
POINT

SAaMPL

VOL «
AVG.

- AVO.

vOL .

VOL .
vOL .

- NOrMA
“TTL.

VOL.

TABLE B-IV

§02 NATA
SCRIPTION UNITS
£

OF DRY GAS=-MZTER CNe CUCFT
DRY G4S METER TEMP. DFGeR
ASS, METER PRES. INSHG
OF TITRANT=-SAMPLE ML
OF TITRANT=~A3S.HLANK ML
LITY OF TITRANT G-EQ/L
SOLUTION VOLJME _ ML
SAMP. ALIQUOT TIToD ML

COnCe OF SO2 = STJ)e CN  LK/DSCF

2-51

12-15-71
W
=]

1477144

2.07
520.00
30.05
2.12

7.80

.80

« 00960
100.0
10.0
«00002233

3-S1

12-16-71
N

6
1497150

le6a
525.00
3036
l.68

14.20

«60

« 00960
100.0
10.0

« 00005476

4-S1

12-16-71
w

6
1517152

«68
516.00
30.40
.71

7.00

«60

« 00960
100.0
10.0
«00006095



K44

TABLE B-V

S02 RAW DATA

INIT.DRY FINAL DRY BARO. METER
TEST TEST MTR. TEST MTR, PRES. VACUUM

(CULFT) (CUFT) (IN.HG) (INHG)
2-Sl1 5.165 7.238 30.05 0.00
3-S1 Te944 9.585 30.36 0.00
4-S1 10.735 1le.416 30440 0.00



SY

TABLE B-VI

EXAMPLE SO2 CALCULATIONS

1. VOLUME OF DRY GAS SAMPLE THROUGH THE DRY GAS METER
(AT STANMDARD CONDITIONS)

_ 530 PMm
VMSTD = VM # —ecce- ¥ mmmm——
_ VM % PM
= 17.71  ecnccccamece-
™
: 2.073% 30.05
= 17,71 # —e—m——mmcemc—me e =

520.00

- (VT=VTR) #N# (VSOLN/VA)
000000705 # ==cmmecoeeccm—————e --
VMSTD

€s02

( 780~ «80)% .00960
#( 10007 10.0)
Ne 0000705 # mcmmecccccceccc e cccccc———-
2.122¢C

21220 CULFT.

2. CONCENTRATION OF SULFUR DIOXIDE AT STANDARD CONDITIONS

00002233 LB/CF



APPENDIX C

OFERATION RESULTS

This section is to be prepared by EFA.

46



APPENDIX D
FIELD DATA

This section presents the actual field data from the testing.
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S oI\ Lt i oA e 2,

S
‘il;"h‘-*.;“ - VEREYS

ST

L]
ORI

SR WL )

R )
ZE T R

.0 .-
KPR TS

- e evam——

NcAP-30 (12/67)

FIELD HOISTURE DETERMINATION =

Location  SFa. 4
Date_ fPac, ‘7(' 1921

Operator /= 7

By Absorption:

Barometric Pressure 299/ A Mo

Comments:

Clock Flow Meter

Time

Meter
(Ft%)

Setting (CFH)

Meter
Temperature, Tm

FW,P

]0 4/ /) 26.06 .75

7 27

= M(

/0.5 /29. §0

- R

T .

Tube No. ~pﬁeigﬁf:'§}ams~

Final Initial

Difference

" (W) = weight of moisture collected =

100-W

375'PB-V
DU LLS PR
(Tn + 460 ‘

1

% Moisture by Volume = /7 <0,

By ¥et and Dry Bulb Temperatures:
Het Bulb Temp. °F

Dry Bulb Temp. of

% Moisture by Volume =

/ <7 Al
/-

% Moisture From Psychometric Chart

T L o L L KN P T e T T

%
.M




VELOCITY TRAVERSE FIELD DATA

P1 an t C/a'/y\%g‘

Test /VQ§</
Location StzA
Date > /L/ X

Operator £FT

Feter all

Clock ) () (2) o (2) Stack Tenpt. °F |
fiae | Point | P, T W0\ bmomy0| ap, in. M0 VAP, Sn. W0 | {11 ()"
2008 | 12 | .S88 | ] 7
a:n) 1]/ . 559 s N
NIRRT Sl
2/ g | ¢ /97 |
2406 | 7 465 =) ‘
2117 7 7S pepl |
2. /9] 6 Y70 3 259
2124 5 Yl 0 - 7.3G _
2:23] ¢ ey 732 i
23)‘KP, in, HZO Average L -
(2) 8P, in, H20 Average
Comﬁants: ,.~ ) .
= ~_
NCAPD-29 (12/67) 49



PRELIMINARY DATA
EMISSION TEST

Project

Sample Date Do ./%, 1 97/

Test Team £! U5 0-€ Test No.

A. Moisture Content

1. Wet/Dry Bulb Method
Ts (dry) =

°F, Tg (wet) =

Moisture content =

2. Condenser Method
Vm=_ 3.7
py = p(atmo) =

% by volume

cu. ft. ’Tm =
24997

L

ml.

vy 17

in. of Hg

Moisture content =

3,79

(See Test )

1

1+ 375

vam
(T,*460 )V,

= / 7{5: % by vol.

B.

Velocity Profile (Ap = velocity pressure, in. H,0) V2

Measuring instrument (convert to s-shaped)

Ap: max. = .S 9¢
See Test .

, min.

, avg L

= ,5/%ﬁg‘

C. Temperature Profile (Tg)

Measuring instrument

N bmids,

Ts(oF): max. = i 7(?\

,min. = /52

See Test .

D. Nomograph Settings

Tm

AH 1.84 ino Of HQO)

et /8.0

2

==1n]

(&0 op
, Ps/Pm = /0

v 8O
= 737

, Op
°F,

%
c
T

S

o

values from G above

= ‘G0 in.

50




————

it Clottre o vete_ Ok 1Y,

Sampling location Stk

STACH D'%TI\ FOR OHOGRATH:

N Meter o - /, 24 | in H,0

2. Avg. meter tempt (ambient + 20° . S0 °F

3. l.:n:,"ww (vol ure) /7 S 9

&, hvg. static press. + __ in, 1,0%.073 = 3 in. Hg.
5. Bar. press sampling point ’«l 797  in.Hg imSM‘(siauc press in.dg) = L
_in, Hg.

6. Bar press of meter 09,47 in, Ho. - S o

pp o B Cdntg o,
7. P/P = * ¢ J — a
son 6. in. Hg /.

8. Avg. stack tempera:‘gy.ﬁe 737 R °F.

9, Avg. stack velocity («P) SV/0 in H,0,  HAX. VELOCITY_ . 3/0

Crector (1) 0 ¥0 3 (25

0. Probe Tip size  , 2<0.

51



\

Sample Data. ‘M

17 . SAMPLE DATA Project
' EMISSION TEST Test Team .7 £.5 6.C Test No. [
3
| RAC [Sample Meter  |Stack|S. Gel|Probe
;Pr ¢ |Point {Filter| Time [Start| Pitot | Probe | Vacuum|Meter| Temp. °F (Temp.| Temp. |Temp.
‘.| No. | No. | Min. |Time |in. HyOlin.H,0 |in. Hg| £t° [Teft [Right | °F °F | °F  |commen
B , 130.9% ‘1
i / 170814280 (2o | 325), 443 5’,52 21a0)S7|Sq | 780
-~ 2] | P4 248 | o0 |3.5])2292]63 | 59| 738 ) so
a 3 395 & 3PS i
203 | 390 | 54 o242 7Y (o|730
35 .‘
17 417 .52;/% b6 S148 Yz, 23|76 | ¢l [ 7237
Wy # d
- g 3:20 .Y S| 690 W.Ol,38.00 52| 462|792
- b 3:25,;£E?q¢ 209 149 /35,93 25| 65 1733 ey
% b 7 | =
17 3:29( /50 | 679|484 63|59 | 46 |737] S
~ 495),5{)‘/8
18 2033|465 | 00 [4.8)/9%4T 9) |65 |737
Ty T0h T | '
- 3370450 | 723 | 95|/9533] 92 |20 | 237
: s , _
A 3:y/ uaf,@ 731 lsollv722)93 | 7) | 733] ¢ 8
(|1 gy S5 eas SS9 |5y | 73 |739 /4 ¢
/2 3197 ;fo:‘a(’~0:/o Gge (601512t lgs | 75 |73
¢
/3 .57 675 |).000 | 787)53.27| T4 |75 1723] 79
| Y \ [3:670.7)0 |r.050 |20 | o yy 195 |76 172y
_r al r‘ \ du) 730 1090 |9.51/S748 190 | 77 | 706 YAy
L~ /b ! yo<l. 760 7090 boo |/sd eelioz] 77 (726 | 70
! /] ¢09(.¢/0 1].200 |/0S JLR 13 /03179 | 727 257G
— )
| |/t Y13l 500 V10 V517699 ik | 79 |F2s
|7 /17| .970 |75 |0 | 267307 | 79 |73S
D N D R I D R A A R Y
_r Svf"f}?‘"i Y12t
_ 52
]




50 - [5630
11 . SAMPLE DATA . Project Sample Data. <Zacd
' EMISSION TEST Test Team ;=7 B85 8:<. Test No._|
l RAC |Sample Meter Stack|{S. Gel |Probe
P(r—t Point |Filter| Time [Start| Pitot | Probe | Vacuum|Meter| Temp. °F (Temp.| Temp. |Temp.
Yo.| No. | No. | Min. |Time [in. H,0lin.H,0 |in. Hg| £t5 |Left |Right| °F °F | °F  [comment
Y| 1 |/ost|gim |oiog], apo 690110 ’,f;Zi bal b2 | 757
R | lesa). w0250 3.5]/72.467 |63 1772 xhjvjlﬁ%%z
12 cucl Saol.7cclsol, 74197 9| L4 | 774 T
Ly Liao] 550,250 48| 1 2b.00|FY |6 | 753l i | Jsa
1S /00,6 75| 930 0481/72.9093 | (7 |77#
1t bioe | .S6s|. 920140 175949 | 69| 76¥
17 bizal 70| L75120|) 21302 | 70753
18 bi3sl .t S| 6|l e3.syioy | 72 (747
19 (0], 450 b0 )/3.5/55:39)07 | 79 | 744
f /) I Gy Y501 /6 |)40|57.108 os | 2L |75¥
L B Ly B9, 678~140) 8¢9 1110 | 77 |7S3
A Lis ], S0 | LoST st /90.78 |11l | 70 | 74y
IR 6:66|. ss0 | €IS 14 s 92.65\ p2| 8117 %
i D00 S5 | 1< Usoliq400 9| 22 [789 6F
MENE 708, s 40| ol ysdian.sy |79 73y
RoNNd. 2ozl sp0 | .e72 lissolrs5.60V11¢ ls s~ los
|/ 711} 70 | ¢soldom | 17|85~ as “ 17
| /1 710k | s¢? | 670 S na.s714/7 s 7 | 723] L
RalNER IR E 720 S0 | 08 |p3.8\ 007, ¢y 102 | EF |1/ |
ol VI fyed o | §7 boleobe|n7 | Fg |93
- ST |94 2¢ T i
: 1 S Y M =
J‘ 53



Date: __~ /;//31/7/ o

PARTICULATE CLEANUP SHEET .

' Ruh number: /

o Plant: sS?‘.b 0//0 70 C/aa
" . Location of sample port: S7/3c&

Barometric pressure: X9, 77

Operator: ‘£ 7. R.L RS
Sample box number: &

" Ambient temperature: - & 77— SO

Impinger H20

Volume after sampling 49 ml

i 55

Container No. ;Z Ether chloroform extract1on

= of impinger water_¢, 222 579 mg

Impinger prefilled withgdoOml  Extra No.

Volume collected 492 _m | " Impinger water residue, 04/ 3/7 mg

Jmpingers and back half of °  Container No. B = /53 A g
filier, acetone wash: . Extra No. ~ Weight results /6773 mg

‘.

Dry probe and cyclone catch:

Contadnor for__ L e e

Extra No. ‘ Weight results mg

Probe cyclone, flask, and
front half of fl]t»r,
acetone wash:

:Conta1ner No. 7 —/b‘/é I .
“"_ExtraANo. He'nght resu]ts .0-7 353 mg

- Filter Papers and Dry Filter Particu]ate‘

- Filter number Container no.

- e e w— N — .- b

Sy

F11ter number Container no.

a | R o |
Jos ) . _TEST/ | o MW |
= — — ‘ Blav & -—o,oo//@
] - Filter particulate
{ . . weight ]34 32 mg
Tota‘l particulate weight ' o LL 53 mg
. I 7
Silica Gel ST
Keight after test: 74(’,;'/5'_ -
- Height before test: S0 : T o
- Moisture weight collected: 25 - " Moisture total 5/ 7.on

Container nunber: 1.

2. 3. 4.

§amp]e number:

g 2. S‘O/Q/’io

Analyze for:

Methoq determination:

Comments: 47 (6220 1y O, ., U //),/ preeat oot \Nha ¥ Kot i

0[40/)* 0,/ 7/1 /4/(?”/:'-’.-*4/ e

(2, 0 Sos vty ulote AATERI AL o Tr i)

TN _—BVOU"XQ 2 2S P ETAD r)’f: //.,’!;7-‘[‘~(.’ "7‘0 5/':::?[1:

. 54



PRELIMINARY DATA Project Sample Date
EMISSION TEST Test Team Test No.
E. Qrsat Data
1. Field Run: CO
2. Lab Run: CO y s Ob
(lab calculations using bu
F. Stack Pressure
Measuring instrument
Inches HoO ) - |
(See Test )
G. Probe Tip Diameter Inches.
H. Define Sample Train
1. Impingers
Norma l Initial Final Difference
No. 1 180 ml. 160 260 2L O
(tip) No. 2 150 ml. Jco 320 P
No. 3 Dry I 7 71
No. 4 Silica Gel ‘g“‘s—(,'-c) (o 1.5 55

2. Probe length

3. Special:

55




OPACITY DATA

Location ¥ o ~LCA. z?‘/Sf Comments :

Date __/ ;//4//7/ . AT V2 / /ME Drd
i STHCK Nth: BER D
Run / A ;.- /é:// P
) DA . DA RI#G LE MRS z
Reader //('7‘&'\,2‘”. - I ng e Py o%e/ ) /0

Swmoille rnSPEC 7‘“/5)// oz .14
S, 29 Cal wn /2/;),///

Clock Stack o . Clock Stack Ep.C
Time . Opacity % Time Opacity % %/ ’
TErm L Rolo |

]/ A L 209
/PH | L 207
3 /Wl L 2.0%
41 S| L 2075

NCAP-32 (12/67) ' 56



AR
NN

et e et et R TV TP b
S I PN, PR M A Y53 s Dola s s e Tt

FIELD MOISTURE D[TFRMIPATION

Location /:ae.c/[, wE ) e/ Commonts:
Test "75&17/ '

Date DE ¢ /tL/f?/
Operator /44{

By Absorption:

Barometric Pressure ;2;99', 2 J 1

. . . - R A S . - A .
. . i, s PR SO RO R
V", NseSa o eladt Nl i XV TRAA 1.

Clock Meter Flow Meter Meter
Time (Ft3) Setting (CFH) Temperature, Tm
oreo | [é657 /55 see [¢°F
c:8/0 | 3.-390 | (SF
o-Jo |298F" ) c¥r
Tube No. . Weight, grams_ . _ o2
 Final Initial : Difference
(W) = weight of moisture collected = (@,
% Moisture by Volume = 100-W .
375:P5 -V
T %460 | ¥
% Foisture by Volume = '
By Wel and Dry Bulb Temperatures:
Yet Bulb Temp. °F % Moisture From Psychometric Chart
Dry Bulb Temp, °F
NCAP- 30 (12/07) .
eI BtC At A S sttt L ""‘.—'"-” s 57* T e e "'-'_':E.’-‘_f_-"'—r.‘t{‘*ztg{" A i ...:‘?‘.:‘!«\ -~



- GAS SAHPLIHG FIELD DATA

fﬁé& O /ﬂ/z.rm}

Material Sampled for

Date /e /% /77 |
Plant sj}ﬂ/ﬂ/v.,)p ﬂ/,z_ Location Fe&p 4//1/25" PV C/;
Bar. Pressure 2727 7 wHg Stack Temperature Op
E Ambient Temp. \ff:7 °r Stack Dimensions ZDCJ"C~7
{K Run No. ( |
s
ii Power Stat Setting
{" Filter Used: VYes_  No_x | .
! . .
i Operator ,42{ ' . .
! .
! [ CLOCK 3 FLOY METER METER TEMPERATURE
[ TIHE HETER (Ft.%) SETTING (CFH) I
45| Z/20 2.9 £ 7
499 | & 747, Y G8 °F
£.73 Tg}jf‘“ 2.7 C3F
I35 209 1023/ 2.0 fo OF
,: : .
g
»  Impingers with ml of
I - :
i Impingers with m} of
!

el urad
T ST
- )

H NCAP-35 (1?/5/)

Lot '!l'.'.

e S .

Total numdber of Impingers
Sample Bottle Mo. |
Impinger Bucket No.

Mefer Box Mo.

58




ORSAT FIELD DATA

Jf/EéD Z INE

Locatibn Comments:
Date Pec ¥ /97 |
/ .
Time G o0 Om — Tifm
Operator /%CJO — F/( };/9 I\FL
A |l
Test | (COZ) (02) (co)
Reading 1 Reading 2 Reading 3
: O, //-F /7Y
Duct 4o j /" g@ o Y
39 Deorled- /ﬂ,f /.2 Yo 2 7&:1
Jo- .-/4»/7( 9...2?,1—«-_ /0/ - 73‘*“}?\?".;«
OPERA70/8 ’?@feo e S/,
N R ? 4 /0é '
> N / 00 ~/0
[ RO Gy Ty .
: —! =
59
NCAP-31 (12/67)



*
P =

'r FIELD MOISTURE DETERHINATION'
? Location Si521¢{ : Comments : .” . *
i Test Mo « - |

Date__ Do, I.5+Lﬁ7/

;3 Operator [T
| By Absorption: |

Barometric Pressure 20.0 §

. LAY
- L g el
PO PNERIS S e

Clock Meter Flow Meter Meter L
Time (Ft3) Setting (CFH) Temperature, Tm

i /008 ?30'5‘5' 75 =
FIA : N
020 2/2.21

- — PR

A st
e T
PO NS

TSV T SR T
o Gylng g R P
WA WE DA IR PR TS

Tube No. “Weight, grams. . _ | - _

Final Initial Bifference

coL P, T . -
- R A R AR R R
- S sl e AR L A AT e i .

(1) = weight of moisture collected = 275 b
1004 -
375-P -V | “
B_mh
Tm + 460
% Moisture by Volume = J@ 9 |
A A
By MYet and Dry Bulb Temperatures:
Het Bulb Temp. °F % Moisture From Psychometric Chart
3 Dry Bulb Tenp. °F
i NCAP-30 (12/67) |

% Moisture by Volume =

o e e ey ergm s

o R Cils e m e e s S e e teton ahage ey B R I E it e e T L o o S P
e : : paee . T R DA i ST I e T S R L
J. N -, . s . . 3 AN S

L ————t b



PRELIMINARY DATA Project Sample Date (Naes A5 /&%)

EMISSION TEST Test Team £T £ B¢, Test No.__ %,
Hm
A. Moisture Content
1. Wet/Dry Bulb Method :
T (ary) = °F, Tg (vet) = EF
Moisture content = % by volume
2. Condenser Method
Vm = _76&?6 cu. ft. Tm = ?5" °F vC = oy 7 ml.
p, = p(atmo) = 2005 in. of Hg
1
Moisture content = PV 24.4 4 vy vol.
m'm
L + 375 T ar v ) '
(T_+460)V,
CAZoaﬁaZZJ¢£¢ﬁ~/,lZ~# n
(See Test ) o, |

Velocity Profile (Ap = velocity pressure, in. H,0)

B.
Measuring instrument (convert to s-shaped)
Ap: max. = , min. = , avg. = . &5 /0 .
See Test l .
C. Temperature Profile (Tg)
Measuring instrument
TS(OF): max. = > min. = , avg. = 7‘/0
See Test | .
D. Nomograph Settings
AR o =1.8¢ in. of B0, Tm=__ &5 °F
% Hy0 = 250 , Ps/Pm = /
C = T* , Ap = values from G above
T, = 740 °/, D= s 1n.
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vote_ D guilT, 460

. ) . —
Sapliing location Azl

STACI BATA FOR LOMOGRAFPH:

1. Heter s 4n 0

2. Avg. meter tewmpl (W)mm +20° . S °f

© 3. HMoisture (velume) a %f‘ %

4, Avg. static press. < TTOE T 4n, H,0X. 073 = - 0365 in. Hg.

5., Bar, pres‘ swp’nng point QO OS" in. hg#’ 40 Beb (GLE\L&C press in.Hg gy =
30,0/35 in. Hg.

6. Bar press of meter. 30.05  in, Hg. - R r

1R/ = 5. 3010/35 in, Hg _ 197
T b6_30.056 0. lg =

8. Avg. stack tewperature .- THO °F.

9. Avyg. stack velocity (aP) 5 1o in H?O. HAX. VELOCITY_ Oa 75/

- € factor (1) -.73{ | B (2) |

10. . Prebe Tip size » 2.80
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I ..

_ SAMPLE DATA

Project

Sample Data . s g

' EMISSION TEST Test Team 1 £5. B.<. Test NO. D
'—F- WY
{: RAC |Sample A : Meter Stack|S. Gel |Probe
«r t |Point {Filter| Time |[Start | Pitot Probe | Vacuum |Meter| Temp. °F |{Temp.| Temp. |Temp.
{w.] No. | No. | Min. |Time |in. Ho0|in.H,0 |in. Hg| £t° |Left |[Right| °F °F | °F  |commen
7| [ 1059690 1051 178 | aso|R0 B 4 =] | |
. : S loppep B
Is A FL 11031,200 |.2¢] {RD19/6.13|7Y | 20 7o?k&f%
13 0 09024€ {250 R SIRIEOSCNZ8 | 2/ |7/7 W”ﬁ%%
KB A& 7770 7
7 1 1<), 2857 . 404 |3.0] 0.t ¢ S |7 2 |7/6 WEE!
I} i a|ag0 | it | 2.0|2ang |27 | 24 | 706
\__:,_ b 1] ago | 86 13.0]924 2 |gs | 78 71l | 58
- |7 11:331.290 |.39¢ |20l 22lga |76 | /S 140
"1¢ 112341 ¥90 | 692|752 7Y g5 | 757 122
- 19 peys|, sso | 708 14012347 gy | e 6P
Y msi|.sYs 765 g0 |2303 125 | 75 |73
Y 1:570.450_| iz | 90| 00090 |9y | 7Y |oya| st
~ | /2 J2:03| A7 S|, L0 £ 9]a3a.50|v2 (7Y |3/ Lo |5y
: .
/7 o] 40 | W7 | 4o|qyodel | TR
R 2018|450 | 2|7 |agq ol ¢or] 72074 /63
- /5 Al 4ef | LU b a6l |72 [JHT
| /b 2ol D EEUT |qage2181 | 722|735
5 .
- |/ 220460 LoAT| 9 ly5a38) 70 |90 |7324
Lo Y |
R peaal 1170 | '060)9 |ag9) 61 |70 1 7ae 40 |19
A . cud 520 L alor) . |
r 2451 dp |.b95 |12 |as144) £17)D 1730
L1200 L S g0 | wed o eo0h el |51
- SRR | S5 7
= 63
. .
}_'




I . SAMPLE DATA Project Sample Da‘ua‘_.S'f‘ﬁ(CK

' EMISSION TEST Test Team ﬁ;ggiﬁs Test NO._ 2

f; RAC |Sample 4 Meter  |Stack|S. Gel |Probe

P t|Point [Filter| Time |Start| Pitot | Probe | Vacuum|Meter| Temp. °F (Temp.| Temp. [Temp.

fw.] No. | No. | Min. |Time lin. Hy0|in.Hs0 |in. Hg| £t |Left [Right| °F °F | °F  |commen
{rk ) YosQl 67 |asg].2201.229 .9 ié,og—;/ sslgy (770

L] | 0| 3P0 |.S1] BS |2y 07|67 | ST 7/3) "’MJ#AT?/OG
_; 3 / R0 |90 | 525 105|266 157/ |60 (79, A}
skl 50 |30 |.400 |30 |ug e |77 ] ¢ 3] 703

_ﬁ 5 ) 322 |, ¢ 50|.630 |/so|a.35 (77| 63 D2l 70
NP piagluso | 430 s |agy]75 |05 |7ay

7 s3]y oo | w0 [rsolanas |go | ¢ 730 1y
Tl 30 | ygo | 617 |12.8]309.09 |90 | €y |523| /o el
T 19 \v 2:40|. ySS| 30 a;o 9123 3R | b8 | 73 TS
o loss| | Egdyan | bislaolzynsiwaley |v9d < g
i // ‘ Cr12|,585 .80 |4.2196.63|7 9|~ 9 | 751 /05

_:T‘ |2 \ X 61,60 (825 |45 |z59.55188 7} 7571,

N W] \ | ey 24-36 1 /o2 1501272601957 7.9 752 //0
| si3| 78 |40y |5/ \95.76|96 15 s

__;'“ /S5~ If 57367;-?‘/?%7/-0%/ <. ) W98F1 1)02|17 1744

1 || sifp| 75 | 102 |85 30z e Jsey |99 |77

t /7 Il 5748 7L 199 |55 Bes.23 /0550 75

/8 i 575 7/ |77 155 3036 007|832 |72 |
~1/7 l* | 000].7 |.96 |55|21147 |04 |5S |70 |55
a0 g:/L _/6',;0\6 o | ayslsie R egls o 86 1758

: | »




'_-.7'_.-"-- TR PARTICULATE CLEANUP SHEET g ,4 Sg gu,mz)

Y X

'Date:. QDJ/&/@ /’7/ - Plant: ST/)UD/’//)D o5/ /ﬂ{

Run number: z. " . Location of sample port.STAlC/(
operator: 2 7, (.S H,/\/\ | . Barometric pressure: 3 O, 05

" Sample box number: ' 7 . © " Ambient temperature:_ 55

- Impinger Hp0 e S o
Volume after sampling /Z} Oml Container No./& @ Etherjch!oroform ex‘cr‘ac'mor}2 SZ ?
. Impinger prefilled with Hooml  Extra HNo. (e[ of impinger water__,/)/ mg

Volume collected Qé_ml % Impinger water residue_ o3 9393 mg
Impingers and back half of _' Container No./”yg L e
filter, acetone wash: — pypra No. ' Meight results___ 100770

- \
o :

-

XDry probe and cyclone catch: - Container No._ S . T

" Extra No. Weight results mg

Probe, cyclone, flask, and "Contamer No. /'5? e T .
. _ oy Tt ¥ . ,

front half of filter, . Extra lo. Hewght resu]ts ,__@ 8’3/03 -

acetone wash:

P - = . -

- — e e W

. - Filter Papers and Dry Filter Part1cu’late
Fﬂter number  Container no. Fﬂ—l»ter—nurrber'"t’:ﬁ'f“‘n‘er no

oy e

, . i I
05D Tet = SENEE S -
= A Ae? 3, —-.,00/8&
/053 I : ,Oﬁr‘j?/ - Filter particulat
{ : . weight O, / Qﬁfb,é mg
~Total particulate ue1ght N, 46388 Omg

Silica Gel
Keight after test:
. Height before test:
* - Moisture weight collected:

. s @&
U‘\ o :
<M -

| Moi's'ture total éél{ on

Container number: 1 2. 3. 4.
-Sample number: - S h Analyze for:
Method determination: ' ' '
Comments ' K

65, C




(mn—— . o S o -

PRELIMINARY DATA Project Sample Date / uj Ab_‘/'?/
EMISSION TEST , Test Team Test No. )

T

E. Orsat Data

1. Field Run: CO , €O, 0
2. Lab Run: CO glléf@/egﬁ_w;w,r-oir_ﬁ-:m. A /VD / Q ;
(; ot ] 1a4 o ; i ; ] ;3—‘”—‘"“} -

F. Stack Pressure

Measur ing' instrument

Inches HpO : + ( ) - ( )
(See Test )
G. Probe Tip Diameter | Inches.
- -
H. Define Sample Train
l. Impingers .
Normal Initial Final Difference
a
No. 1 150 ml. . o ‘;/oo J350 P02 4572
: (tip) No. 2 150 ml. 7 (= ¢ /oo 220 @/o?é J 4
No. 3 Dry o @ﬂ, 2 2
No. 4 Silica Gel G O&L 629 25—

2. Probe Iength

3. ©Speclal: - % .
JNEERS T T2 WERE REPLACES PUE T Eacess
POISTUNE RCQUMIEATION pyginty TEST

% g 1.;&\44‘& ‘“véﬂx_.; Tl T
Aty L by R A R R e s
Sl T
AR \ \

66




ORSAT FIELD DATA

Location ngc/C Comments:
vate__Dec /5 /97
Tive__ &/5 2M
Operator &/aﬁ;‘ [ Fi)on
Test (COZ) (02) (co)
k Reading 1 Reading 2 Reading 3
—— ( g Wedld NOT ZEEO
rest, 75 27 /9.9
2 —Z 7,},‘?2@/ Wo REfon/cs
~f /8.8 SE :
Test ¢ —ld 8
H2 —29 o q.o%
Teo ¥ 3 VD /1 ‘9£Aé%£”4”

I

NCAP-31 (12/67)
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NCAP—35

OXIDES OF NITROGEN FIELD DATA

Date  /2-/5—7)

<4l 0]

Plant

ol Oa

///7 y
L),

Sample Collected By !

- I}
/L o

—

2N/

Run No.

- Power Stat Setting

| ‘ -wi - - 9.3 -V
Field Data ! : 2 ”l’ 2 M"' -V 3# '4
: ] 1750 | 1130 1215V 1455 | )7)5
Clock time 111):4-7/ 121877 12187 | pe-t 1218
Flask number 7 é /@, . B
Volume of flask less o |
correction (liter) 2,099 12)]b 207L |2.65¢ |2.083

43 ’

Prgssure before sampling 3'3 3.2 i 23",, 27/ ) 2‘7'{”

inHg. 2o 2, 2/9.7»1, 26,5y 27/%| 2.9"|2.9

Pressure after sampling . w ‘ , 7

in Hg. o VAR VAR AR A

Flask temperature, °F 20;;

AT SAMPLE 62 #|
Flasik Jemp ©F ) 97
77— LAS3 j‘é’4 '7,
- Remarks: . ' —
Fluie 2 7?/@@8. JnicE Vs J |
. | ﬂ/o L Pl 5 5 p
"oy 0! P =Y 5
(12/67) f WO L.LIZB




GAS SAMPLING FIELD DATA

Mateirial Sampled for S 0
pate /2 -/ 5 -7/ |

Plant TD o /L,; Location EL SECDA)DQ
Bar.~-fressuve—" 30,05 “Hg Stack Temberatﬂre 7 30. F
Ambient Temp. ) of Stack Dimensions /3 l /DHID
Run'No. _ 2
Power Stat Setting
- Filter Uscd: Yes___;__Nd__){__ & Ja crwodl
Operator ééwﬁzé
RTQCK 3 FLOY _HETEf.{ METER TEMPERATUPL |
TIME METER (Ft.”) SETTIHG (CFH) IN
[520| 5 /45 A{//? R4
52500 5. 390 57
153149 5 420 8
/536 £ 709 29
545 ()22 A
555 [ <d4 4/ |
Losied & B30 &3°
lo2.0:2 7 228 64°
C L'" ‘J;W'Bu/éé/e(—mth /5 m oof 5% /Fﬁ [D/JC/?,ED)
-2 Impingers with /5 EA.  ml of 3/ ﬁ/L(Q,,__
Total number of Impingers P
Sample Bottle No. / L/ 7
HA T R “/jzlfrilé%/o > 24
Meter Box HNo. C o

NCAP-36 (12/67)

4-S
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o f.&;’/% S lun bz Qs /0~')4ﬂ’]

~ OPACITY DATA m——
Location .gfp o,/ A . Comments:.
vate _/ 2/, 5/ 2/
Run _ 7' A
Reader g(/) Y/" AW
Clock Stack : Clock Stack |
Time Opacity % Time Opacity %
7‘33,!,’ M L 20 ‘
JOAM]| K 2O
) 0%, N
/) 2= yapys
) 22 £ 320
2 ae AW,
3 2% Ly
L 3¢ L -0
70

NCAP-32 (12/67)



AT
e b - T

N AT DN
IR PR RN A, PR A 3

FE AR
[ !
L

T e T
gt 2yt i L T z
TR SEV AL S LA

FIELD MOISTURE DETERMINATION -

Location /;;EQD Ai/n/f?
Test No. oveE
bate__Dec. /5 /27

Operator ,‘ééLSa

By Absorptlon

3 0.05

Barometric Pressure

—

Comments:

Flow Meter
Setting (CFH)

Clock Meter
Time (Ft3)

Meter
Temperature, Tm

/0-'3? /2443 2.5

T2°F

o s /3,247 2. ¥

76 °F

’//_ ‘6D - /389X = LK

24°F

-

Q75 Al AEL

23°F

XA

Tube No. “Weight, grams_ . _

Final Initial

Difference

S/t/en GEC
YLl

/02.3 4 9.8
7 J

5.5
Jd

% Moisture by Volume =

% Moisture by Volume =

NCAP-30 (12/67) ' 71

(W) = weight of moisture collected =

S S 9
1004 4

375-PB-V
—
(Tm + 460
-~ '
2,98 70
By Wet and Dry Bulb Temperatures:
Wet Bulb Temp. °F
Dry Bulb Temp, °F

% Moisture From Psychometric Chart

TR - 8T O g T e P A TR0 AT T, (T, et g e e e pres anve e AmsguiymemeIie se st e oy gy o
d CACRE A et bty Ent el At R R e A : Nod
: ! X L 3 L
- el



GAS . SAMPLING FIELD DATA

Material Sampled for (O Co, O,
7 tr——

Date

Dege /55 /97/
Plant £, S,/@quoﬂ/ Cace

Location Fs'zo Z/NE'

Bar.-Pressure~— S0.05

Ambient Temp.

Run No.-

Power Stat Setting
Filter Used:

Operator 7%54;0

g Stack Temparature

60

°f Stack Dimensions

2

Yes

No_y__

CLOCK

TIHE METER (Ft.S) SETTIG (ehh) | O
AL 2L 3¥7 OO 63 °F

3:4° .8/0 /92 G2F
3y | 23a¢a /.44 b5
3i¢s” 23;%/'. /.92 73K
goom| 23 swo goo ol

Impingers with

Tmpingers with

NCAP-36 (12/67)

Total nuinbar of Impingers
Sample Bottle MNo.

Impinger Bucket No.

ieter Box No.

ml of

ml of

72




ORSAT FIELD DATA

Location /J(E£D Z/uél Comments:
Date DE e /5, /9

Time S.oo Pr

Operator !(545 . <'h f:n’f//n/

Test (Co,) (0,) (co)
Reading 1 Reading 2 Reading 3
“lon s |2 SN /4O | /3,0 /.o
__/,p“" #02/" k.)—’ __0_0 ‘//0 - 3.0
(e 7l’ 7/ o pA A ;—'g P %
felso | 2 2 fone /0.6 /2.6 ;:0,?

Dece € =57 % L5y | Bmy

73

NCAP-31 (12/67)



N RV AR T W R AN PR 1A RV T

Location < ;Cﬁé Comments :
Test 3 ' |
Date @/ML /é% /f 7/

operator ST

By Absorption:

N

Barometric Pressure__ 30, 3¢

-—

Clock Meter Flow Meter Meter
Time (Ft3) Setting (CFH) Temperature, Tm

9127 Irdiat 3/9.59"
g 370,00

S0 lerg) g

v P S T . AT R . R Ea
T LI e . PRI R LD e g 0 e ot
23 oh LA €I N e A i § 90 ot A o N B i A ' v ‘o la -

R T
PO SN et o v

Tube No. “Weight, grams_ . _ -
Final Initial Difference

..1 B
g ) A
: (M) = weight of moisture collected = RNGGL .Sl
i % Moisture by Volume = 100-4 '
4 3757,V
E oo JF W
; T+ 460
\ % Moisture by Volume = 30% -
s
; By Wet and Dry Bulb Temperatures:
Het Bulb Temp. °F Z Moisture From Psychometric Chart
] Dry Bulb Temp. of '

e g e p

j NCAY-30 (12/67) o 74

: T e e N e e T N S Y, N R A e ST W S8 STl PSSy S B T g N 0 e B 0
' w 45
. i
- . .



i STartacd Ol Ol oote Sac ity 197]
Sampling location  S€zzd e

STACH DATA FOR NGHOGRAPH:

. Meter aH___ - IR L X

i : : . . e -

2. Avg. meter fempt (ambient +.20° . F S of

3. HMoisture (volume) QY g

be hvg. static press. & - ino H0%.073 = # in. Hg.

;are O

-

L

e ) . . 2. ] ' ) ’MO ) . Al e
5. Bavr. press sampling point__30.2¢ inHg + - S"_“wf__(S't;E\'f.'iC press in.ily) =

in. Hg.

© 6. Bar press of meter. 27.4¢  in, Hg. - I L r

N CaMg
7. p /o= o J
L T W /

L4

8. Avg. stack tewperature .- 7 38 °F.

L e

8. Avo. stack \!é’iocii;y (&P) Y §0 in HZO‘ HAK. VELOCITY ' _

. € factor (1) N 1_ B (2)

210, Probe Tip size 950

i R e R D A e R Y R R LI S R e i e LA



p—

Il

. SAMPLE DATA

EMISSION TEST

Project 3 £55~¢ b sample Data. s=A-
Test Team g7 R.¢ . ¢ Test NO, =
: I

_ RAC |Sample Meter  [Stack|S. Gel|Probe
e v [rer | i [pime. Line 7m0 {insd | ine o] 265 [Toerimgn| o5 | ok | o5 omer
r-‘./ ] 1/0SY{3:00 |9:27 25' 352 ;2\ ;/ﬁfjjp e/ ley |7oo

| &] 1#3°].33 | Y%zPB2l516.52466 |63 (763 | Lest Lo 700
_; 3 f 132|397 | 51913.2(31722|72 |65 | 723 e
| 7 \ 73642 .59 3% lzige2|76 Y |2y vo

N S 23945 | L34 Bylzea)s |20 166 bre |13

~| b 7192144 Lliz [Yolz2190 |24 106 D16 | 1857

| 7 7.45 o457 £30 190 2200697 1L £ 1717

1 8 99 |4 |.L30 | %0lpzs gelg0 (L9 (18| |83

-1 9 951 | Y | L3y B0zl |70 720 | (L3

; /0 759 Yo |, HRYn\324u92 175 | 72 (724

Y \ | 51157 | 290 |4-S|327851% 124 |722 -
_’" /2. | | \ /ree |52 [ RIS (S0 B292¢ |99 |75 (2 9,,‘/

- | /3 ko3 )6l |80 50133075 \ipr |27 w20l b 4

' ks wiwe| 7 925 |5 23322355 |78 7’2(

:— /5 009 b7 | w5155 133390 /07 |89 |72
| /6 oiz| 7l ago \s¢ \azeudo |50 |725

/7 pis |75 .03 lb.olzmio0| 2|92 1726 | &5

& wurlng e Volzolny |84 s

~ | /7 211,09 | g5 0,0 lzmz |110I§5 [0 ‘/3',:4.’

N 221 N M P I B W 7S S Rt TR e I A VA IR v ) A W e B
_.P /n27

t 76

{



o

I . SAMPLE DATA Project Sample Data,
' EMISSION TEST Test Teams7 2¢ 8¢, Test NO.__ 5
— RAC |Sample . .Meter Stack|S. Gel |Probe
P -t|Point [Filter| Time |Start| Pitot | Probe | Vacuum|Meter| Temp. °F |Temp.| Temp. |Temp.
no.| No. | No. | Min. |Time l|in. HyOlin.Hy0 |in. Hg| £t° |Ieft |Right| °F °F | °F  |commen
V| ) Yosyzio Vol |30 | 427 11/ s 78 00
Fl 2 L sl Y7 s bAaygn|2 |21 |2e
|3 (07| 8 |.7200 Y7 345,56 |86 |79 |72
' L/ /0 |.sst 760 1.5 24212492 | 79 722
N 131,52 s |15 pyees |oy |29 (738
|~ 6 11M6].5¥ [.800 11.512499/l/02120 724
7 1:19),56 775 115 [3s132 /06 | 738
~ s 11221, 57 |.7285 xs 3s23yl0 |82 |75¢
-1 9] 125),s 50| 20 |5 ssvseyn | vy | 75
1 /o I | 111128 1.§30 1,733 sss.alisl 571059 6 s
/L | st | g0 622 o lrsaus |11 2| g5 33
R 174 | Y92 | &8¢ W7 13585004 | 7T | 732
|- | /3 137,530 135 14.559.92 s |56 bz
/4 / 040,59 |,980 S et 2gl/l6 38 733 05
s | f hys| 56 (775 18 3273 117129 726
L /6 46 |, 52 |85 | S~ geg. s )08 | ST 725
7 1047 1.63 1870 152 s 00 119 170 {725
/5 [52) S | 870 |52 ?m.{f/;w 91 1727
REANE HSS|.857 | 78515 |36y, 59/22| 7/ |72
__ 1201w || ;ﬂo'/? 52 | 728 Brocolzl | 92520 65
-~ 77




PI\RTICULATE CLEANUP SHEET

Date: /}// (/7/ . Plant: Sfo,o,/o{"C/} E/ Sc sa/ubo
" Run number: Z "~ . Location of sample port: S72CK
Operator: LT /?Tj% M+ - Barometric pressure: 30,38

Sample box number: 7 - Ambient temperature: - & Z

Impinger Hp0

Volume after sampling ﬂj_ml Container No. /b6 . Ether-chloroform extraction
Impinger prefilled with)o®ml  Extra No. “of impinger water__, O/ 55 £ mg

acetore wash:

Volume collected 263 m | . Impinger water residue g'ﬁgé.mg

Impingers and back half of °  Container No.//o [7[ . L e
'fﬂ.;.er, acetone wash: - Extra No. ~ MHeight results .00"7 J A mg

VVDry probe and cyclone catch: - Container No. . o o ,

- .07 L Extra No. Weight results mg

Probe, cyclone, flask, and. 'V Container No ( 5 - S

: £ * £3140 : ) - . :
front half of filter, - Extra Mo, He1ght resu]ts 05 9 6 2~ mg

PR — [ — I

- Filter Papers and Dry Filter Part1cu1ate
Filter number  Container no. Filter number Container no.

s

|- - .
/o sl T2ad 3 | =
. : . . '
l - Filter particulate
{ - we1ght 1O Y 9&0 mg
Tota'l particulate we1ght mg
Silica Gel e 8
Weight after test: A/ T
- Weight before test: Lob . | .
- Moisture weight collected: /3.5‘ _ - . Moisture total 294.,5"gm
Container number: 1. 2. 3. 4. | ;
Sample number: - L ' " Analyze for:
Method determination: ’
Comments: |

78




—— . & — ot —

Sample »Date/)’// 6/7/

PRELIMINARY DATA Project
FMISSION TEST Test Team Test No. - X
E. Orsat Data
1. Field Run: CO Co, , O

2. ILab Run: CO .
(lab calculations using

e Y D/R

F. Stack Pressure

Measur ing' instrument

2. Probe length

5. Specilal:

Inches HpO ) - ( )
(See Test )
G. Probe Tip Diameter Inches.
H. Define Sample Train
1. Impingers _
Normal Initial Final Difference
",
ﬁ‘%, No. 1 . 150 ml. /o O 3,5 9757
(tip) No. 2 150 ml. Jn 2 /L0 A
) [/ ‘.‘C
No. 3 Dry o 5 8
No. 4 Silica Gel [0 ( L9, 5 7 ?,li‘

L@

79




Location _ﬁgép /. NE ‘,"/V-DS'_/WC/gmments:

ORSAT FIELD DATA

pate_ Dge L, (97

Time 2,60 PM

11%450

Operator
C
Test (Cop) (0,) (co)
Reading 1 Reading 2 Reading 3
Kelse v ~4a§o —/432 /e .
FEED LivE A 0.7 % ‘7?754
cfpo | Pea# 3 g2 724G A
/—/////zm Fooct 2ym e 74k 18 —y2.C
- .y 7. & -/
v Ktern 3 SCv P /ﬂé /7L
{, , z 1. 2 17 &
3 PP | Stk 311\7//:'5, ez 77T ek

NCAP-31 (12/67)
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OXIDES OF NITROGEN FIELD DATA

Date | /Z"/é"7/
Plant STD 12 £/ Sejurzo/o

Sample Collected By Slbu #S’
Run Nor———" =

- Power Stat Setting Ma,(

Field Data - |
M B-Ma 3-y3

Clock time

/020 | 1110 | 1420

Flask number ' 3 9 /0

Volume of flask less

correction (1iter) 2‘084 20882, 09%

20. 3 So.3 3.3
Pressure before sampling 0% | 26 253 [)/}é

in Hg. =, B 2.5 2.2

R

N )'}/11

Pressure after sampling .5-{.;_
~ {n Hg. °

Flask temperature, °F 75 ’7& éa ;7.1’16

Eiéf— e Tc}mv"-;o 0; } 64—' i,é4‘ "_ ééﬂl’/ﬂ
Remarks: ' ' | ;
[Thes <

2 P\ 4 )’>/I7

05|

NCAP-35 (12/67) |
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GAS SAMPLING FIELD DATA

Material Sanpled for S()_}__ 72{4

Date ,/Z;/éz“?l :

Plant ST D >y Location EZ jE@()A/Q-O
Bar. Pressure _30, 36 "HqA Stack Temperature OF
Ambient Témp. 6 d—_ oF Stack Dimensions

Run No. vj

Power Stat Satting

Filter Used: Yes No

Operator

SH VTS

clTER METER TEMPERATURL

F?EEEK METER (Ft.2) SE%??HE (CFH) | IN
o | 7, S &5 °
1Sy |B.0323 &b
l220 |%Y , /70 427
1208 163,323 1467
1210 |8 457 &8
215 |8, é,'l A é9
1220 B, 700 &5
/ZZ_) 6, 7éc &7

' l &{n;p#mé,és/fw':th ) S mof 50;0
Impingars with | ml o7
Total nuinber of Impingers
Samp¥e Bottle Ho. I - f/

NCAP-35 (12/67)

Impinger Bucket No.

Meter Box Ho.

g2



GAS SAMPLING FIELD DATA

Material Saimpled for | 502
Date SR
Plant Location

Bar. Pressure

llHq

Ambient Temp.

°F

Run Ho.

-

. Power Stat Setting

Filter Used: Yes

Operator

No

—— ——

Stack Temparature

Stack Dimensions

(S | weren rnd) | st qawy | Rt
1230| 8.837 A
[233| . 8%0o G

N1236| L, 9/2 L5
(2ol , 935 &4
12457, 994 (-

2.50|9.0 37 o
.55 08O :43 '
[ 3e0 Lx7 X
s 3mhingers with ml of

.impingers wiih ml of

NCAP-36 (12/67)

Total nuinbar of Impingers
Sampte Bottle lo. '

Impinger Bucket No.

Meter Dox HNo.

83



GAS SAAPLING

FIELD DATA

Material Sampled for 50)/ 3%4’

Date
Plant Location
Bar. Pressure "Hg Stack Temperéture A O
Ambient Temp. °F Stack Dimensions
Run' No.
Power Stat Setting
Filter Used: Yes__;_NU_Q__
Operator
[ CLOCK 3 FLOY RETER METER TEMPERATUPE
TIME METER (Ft.”) SETTING (CFH) IN
308 9165 &4
/20l - ,22] ¢4
(35 2.5 L4
/320 . 21< 44
/328 . 344 &
/3% LGS 2
325 . 490 &3
/.

-

Impingars with

ml of

Impingers with

ml of

NCAP-35 {12/67)

Total nuiber of Impingers

Sample Bottle MNo.

Impinger Bucket No.

Meter'Box No.

84



GAS SAMPLING FIELD DATA

Material Sampled for 503 4 .ﬂ?—

Date g

Plant | Location

Bar. Pressure “Hg Stack TemﬁerétUre _ G
Ambient Temp. « of Stack Dimensions

Run No.

Power Stat Setting

Fiiter Uscd: Yes No

Operator
—ggggK METER (Ft.?) SE#??HEE{EEH) HETER TiﬁPERATUPE
(34| 2.495 1 &3
/345|534 c3

[ 350 S7L | | €3

Fzl  .58% 163

S

Z~%?,46 fk”%f}* V&cepowr 14 ’¥rnfm
G

79 Pﬁ (‘D {5 —5\*’/ "r
_‘a/ h/‘l..J ():w

. , . . P
"Wf?' Impingaers with 15 ml of E?
5

7 _~ Impingers with 1S ml oof
2

Total nuinber of Impingers 41-

Sample Bottle No. / > 5? v '
Inpimeruskesto. ?QOL/"Z?)(/O %
Meter Box No. ‘ £y<g

NCAP-36 (12/67) 85.



OPACITY DATA

~——

—

Location S7/4c& 375, ot S‘/z/ be / Comments :

vate J2L//e/ 2/
Run 3 & -
Reade W ALt

Clock Stack Clock Stack
Time Opacity % Time Opacity %
T pr L 20 |

/| L >

JIAM | L 2O

)P | £~ D0

2pm | 2P

3PM | £ 2

Yrm | £ 2O

NCAP-32 (12/67) 86



Material Sampled for

Date

FIELD DATA

GAS SAMPLING

g Ca, | a..

Ambient Temp.

Run No.

Al>£7Cf /4?; /?777 FEED L/nE
Plant ;S;nka24<¢9 4ﬁ2€7kA<3a¢,pf Location ,ér/ :Sgasaaucuo CZﬂc/f’
Barr;ﬁnessunef/’ ZO.¥%0  “Hg Steck Temparature . O¢
6 S~ oF Stack Dimensions
2 .
Power Stat Se;ting
Yes ___Ne X

Filter Used:

Aerso

Operator
F?EEEK METER (Ft.?) SE%??NggzggH) HETER T%EPERATUPE |
000l 23,542 AFo Z2°F
(015 23.987 /.29 26°F
/o3 24 392 /.80 79 °F
jo-4s | 2¢4505 £380 28 'F
[t | D5 €36 /.86 $F<F
V.20 | 25978 /g0 §FF

ml of

Impingars with

Impingars with ml of

NCAP-35 (12/67)

Total nuinber of Impingers
Sample Bottle No. |

Impinger Bucket No.

eter Dox No.

87
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3 A T O T LT O e T R e o S P S
ERNAL RO SEUR IR PP vy SO DAPN i TR ST N WSS P et ) 4 o ) e A

)
PPRATNL

L e L.
ovas

LIRS,

fiiél? AZ/A/éf

Location Comments:
Test 2 j ¢ #7L
bate____Dfe /b /97
Operator ”/E/,SO
By Absorption:
Barometric Pressure 53223ZZ7
Clock Meter Flow Mater Meter

Time (Ft3)

Setting (CFH)

Temperature, Tm

/080 gy | 23,549

L850

72°F

Jors” Am 23.957

L2720

AF

29 °F

oo pn | 243927

Jo:¥s AN | 2455

/.50
/80

78 °F

/o

729°F

300 _pH

3z 442

Tube No.

“Weight, grams_ . -

Final

Initial

Difference

SICICAN GiE

LN L mpr 6 ER o/, 97

92¢8

427

(W) = weight of moisture collected =

% Moisture by Volume = 100-H

4.29 gxame
d

ST5P--V
—a Wy

% Hoisture by Volume =

224

By Wet and Dry Bulb Temperatures:

Wet Bulb Temp. 3

Dry Bulb Temp. °F

NCAP-30 (12/67) o 88

R L S R I LI T L e aW SX LITPIER )

% Hoisture From Psychometric Chart

S, M g s iaam g A peeraete b g beas
TS AT Aot .

R TR LR D8 S TR S AR SV Py A
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17, SAMPER DATA

B EMISUION TEST

Project

Test Team/ =7

Sample Data . SAZZA.

BC. B.§Test No. ¢

: RAC |Sample Meter Stack|S. Gel |Probe
F,"‘.‘t Point M 1ter| Time |Start| Pitot | Probe | Vacuum|Meter| Temp. °F |Temp.| Temp. |Temp.
ib.] Noo | No. | Min. |Time l|in. Hy0|in.H,0 |in. Hg| £t° |Lelt |Right| °F °F | °F  |commen
— RS -
E | V0SS 3000 |30 5| 340 | 479 |3 ?30/3@ CZ\6Z (&
e ) R |50 |L12 e 7291 ey o2 |73
F_ 3 st 57 1990 |5 bvoe |0 |02 lr2e
an 4 BsH .59 |.810\9 ) Brsy7|74 |62 (722
S 3571.55 [.500 |¥2l370,.98|78 (3 |728
] ‘ Gqool (22|, 850 1235029 5’2 6 7 738
; 7 ?//03 L ].&40 ¥ 2597 1¥S |65 |[75¢
1 Yol b3 | 87 |4][38/6 |37 |66 73¢
~19 707 .59 | 82 |41 |w2s7l70 (67 226 | bY
N V4% Y12 s e |,7¥ |54/ B$3.97190 | ¥ |72/
i / 4,5 S 752|190z |70 (6 F 723
/2 15 |51 7124800 136 b7 |97 |70 1732
(
_ /3 2 Lss | 7ol 0psr03lg) | 721738 &5
2% Yo7 |, S7 |.790 th3 |379.43173 | 73| 739
r_:" /S a7 6| g0 lids|Zoe7iy | 9y |72
176 50 |, 59 | ya0|4S| 39220194 | 75 [733
I
R VA Y330.0) Lgyo | 47 [393.795|75 76735
Izl Y'30,] - SI° | HO 9.5 (3559178 |76 [23Y
~ /1 Y39 1,00 | £30 (49 1396.02) 9% | 7 7 | 730
=m0l ¥ 4] 560 | 78° |48 |9a%.03[ 96 | 74 |739
- o HE
.
89
I




I [. SAMPLE DATA Project Sample Data.<54eeA
‘  EMISSION TEST Test Team ©T UC Jiﬂ Test NO._ &
RAC {Sample Meter Stack|{S. Gel |[Probe

Prrt Point {Filter| Time |Start | Pitot Probe | Vacuum|Meter| Temp. °F |[Temp.| Temp. |Temp.
tw.] No. No. Min. |Time {in. Hy0[in.Hy0 | in. Hg ft5 left |Right | °F °F °F Commen
_ i 97,03
011 /0sYRwo |sisa|.ayo . 39232 Gon a1 6Y] 6| 727
| 2 c7135].350 |, 490 [3.540.07| LG 67 (797
t
- 3 $:390.379 | S520 |3.5l0,2) | 72| 6 G| 75/
BEER s1d/| 30 |.590 |4.0\or. 1| 95| 6F 938
s | s | easiHo| 40368 40| 69|73%
Nk | kvd 450|030 | gk 9t e2| 790|032 (s
)7 s:59| 43 | Los192 ot 102 |70 D3,
R $:53.42 | JSE5 2 Wo73979 | 7° (73
17 sis6l| Y55 | Y W8 \pones|H6 |70 737
| /" | (s 97 | L5 2w 10l 577 2 {2y MLQWKD
r~
Ll | |eealse | 755 |90 |wrigze |22 by
- /2 \ (¢l 1330 g lvinmoz 79 by | es

/3 08| 67 |35 Ve fiy.26]93 74 143

1Y Gl 16 |90 s 41576 (90| 757|772
Tl bty | 3 | ¥ 195 \417.2019% | 75 10w
L_r- /t | 1612] 97 [103 Vaoldiwe7 e | 76 |73
* r7 ’ (:20].95 1,945 |20.0 bzo.45 | lp e /> 1725
;r.. /(/ ; | 23 /9 y
% [l 13 1.9% o [d224 103 2 P 25
| /7 CB2e| 0y |09 |y | ol | 79 1277
1200 & g | 9 L ast 3ol i9lor| 50|73
_r 'SW /'f\-‘))ﬁ"
; o
— 90




‘pate: [/ >//é/6 7

PARTICULATE CLEAHUP SHEET

" Plant: 5’7’2/0'// 070 (/? 5/555"//1@

'Run number:

Location of sample port: Sy Ac/C

L7, /&gﬂw

Operator

' - Barometric pressure:

&

Sample box number:

30,38

" Ambient temperature:

s~ 7

Impinger Hp0

Volume after sampling 5 &%ml

Impinger prefilled with 200m)
Volume collected 388 m

Container Mo. /7/'

Extra No.

~of impinger water

Ether chloroform extractlon

DY m'?z/ mg

Impinger water residue 2V%0 C] ‘mg

Impingers and béck_ha]f_of Container No. /?59’ . - *_:fv., :
filter, acetone wash: Extra No. _ MWeight results_ O //SE - mg
X . —_— .
/’ -— e
Dry probe and cyclone catch: Container Ho. . L
R .77 Extra No. Weight results mg
_Probe, cyclone, flask, and ,bontainer No.['7fD IR j‘;._..--x :
~ front half of filter N L e e . ‘ '
. agegone Wash: ?  Extra Ho. Height results : ~'/¢3{53£5 mg
- Filter Papers and Dry Filter Part1cu]ate T T
Fllter number Conta1ner no. L. Filter number Container no.
/6.5 f j,wf';/ | o R
Co i
] - Filter particulate
{ © weight .CDiZ? 47 mg
Tota1_part1cu1ate we1ght ' mg

Silica Gel

~ Weight after test: ol

- Height before test: B |

- Moisture weight collected: /6 . -
Containér nurtber: 1. 2. 3. 4,

: Moisture toté] jéé)?é el

Sample number:

Methoé determination:

" ‘Analyze for:

Comments:

- 91




Sample Date / Lﬁ&/7/

Project

2

Test No.

Test Team

PRELIMINARY DATA

EMISSION TEST

(rsat Data

E.

J

Co
€0

Field Run: CO

1.

Lab Run

IS,

S

Cco

(1ab calculations using bulbs)

2.

Stack Pressure

F.

Measuring instrument

HoO

Inches
(See Test

Probe Tip Diameter

Inches.

G.

Define Sample Train

H.

Impingers

1.

Final Difference

Initial

Norma 1l

ny
YA l Nl
N Mwhfvfl Q
\ <
S
Q)T ~
RS N I
NN mva,
9 R

44 2
8B v,m
2234538
b2 L B

~

o4

w
.l M <H
o o O
2222

(tip) No. 2

Probe Iength

2.

Specilal:

3.

292



GAS SAMPLING FIELD DATA

Material Sainpled for ’:ES C:);L__ // -:Z——"”’//

Date /2 -/& - 77

Plant STD Vo TR Location E/ 523’9 a,yn/g)

A | : = ,
Bar. Pressure RO .4~  “Hg Stack Temperature OF
Ambient Temp. K" 8Y °F Stack Dimensions

Run Ho. Aéi

~or

Power Stat Setting Z&!é:&é .

Filter Used: Yes No

——

Operator v
' FEEQCK 3 FLOW.HETEB METER TEMPERATURE
TIME METER (Ft.Y) SETTIRG (CFH) IN
[B218| 10,735 57
23| 757 !
28 Beoo : s 7
33  Bag - | St

8| 8<3 - 58
4.3 W S5
I3 935 55

' impingers with : m! of

Impingers with ml of

Total nuinber of Impingers _
SampY¥e Bottle No. H -5/

Impinger Bucket No.

Meter Dox No.

3
NCEP-35 (12/67) A



GAS SAMPLING FIELD DATA

.Material Sampled for“/__-ﬁo'l/ 2 A 'Z_,

Date

Plant " '. Location

Bar. Pressure "Hg Stack Teméerature . Of
Anbient Temp. or Stack Dimensions

Run No, : 4‘

-

Power Stat Setting . ) | -

Fiiter Uscd: Yes

.._—__—._~..._

Operator (/_( 2_._£— _5_

CLOCK 3 FLOYW METER METER TEMPERATURCE
P TIME METER (Ft.7) SETTING (CFH) IN
1353 M. oo | Lye)
58 ol 56
/D03 150 . 57
o8 236 < 57
/3l ze® | S¢
/8 405 YA
JG 1}12,/ 4’/ b 5o

!a~ “;]m'pl'ng«)«s with ]5 ml of m,mté_(.}/iﬁ’
/ __  Impingers mth / S eauml of %Z ég; o

Total nuirber of Impingers '4

Sample Bottle No. /5' f
Impinger Bucket No. 41 3 2/ 5 ) &% )(/O-r o)
Meter Cox No. . [/ -
. A
94

NCAP-30 (12/67)



OXIDES OF NITROGEN FIELD DATA

Date __ J2. 1l ~ 7/

Plant é‘lo/ @//

Sample Collected By <§§Q65@4}£f37

Run Noy———""" Y

- Power Stat Setting \:>j2a52f=*7/”

Field Déta

in Hg.

4-vt -W2
Clock time _ A
' 1745~ 11925
Flask number
E L

Volume of flask less

correction (1liter) . 083 27 1Y (6
Pressure before sampling -;;jf Bt %?&é: 1//&9

in Hg. 2.8 2,2 [
Pressure after sampling S| e ‘/74//77

~ [Flask temperature, °F

'F/ast_:/.p_ // 7;/&!7 0¥

—

Remarks: b;ze/ 3{3
7.6 C—
78
——

ézQﬂA-A/&ﬁfQ/;ﬂ 7@255

NCAP-35 (12/67)

95

U S R LS Y SR N




m— GAS SAMPLING FIELD DATA

Material Sainpled for CO/ CO-;/ @;
Date ch /6 /971

Plant _Sgwaﬁ.w ég/.gfwﬁ tocation' gzp ZZA/E

Bar.-Prossuze—"  ZO,#0  vHg Stack Temparature

Ambient Temp. 6O or Stack Dimensions

Run No. jé

Power Stat Setting
Filter Used: Yes_ No_ X
Operator ///E LSO

[CLOCK FLOY METER METER TEMPERATURL

TINE METER (Ft.S) SETTIHG (CFH) IN
330 32,2 /.70 76 °F
eoorH 2% 32/ [0 2L F
F£30Pr1| 24 308 . Ao 92°F
tEPH 3P 2 B0 72
T irni)ihgers with ml of
.'Impingers m{:h | ml of

Total nuinber of Impingers
Sample Bottle Mo. ‘

Impinger Bucket No.

tater Box No.

: - 96 _
NCAP-36 (12/67) : .



ORSAT FIELD DATA

Location S7avpaed 0/(,/ Ches e Comments:
Date Dec /é} /9 7/
Time 520 PM
Operator AZiso 7' Eupon/ -
Test (Cop) (0,) (co)
Reading 1 Reading 2 Reading 3
FEED LjpE /2.0 /:g‘&- Al F
i A - Q0 —/R.0 —/3z
FLer 75T # T To.0 % /Léz% o SWA
FCED LIVE /0.6 /7, . 19.5
KELS© L o0 —/06 — o
Tlr #4 B A XA
FEEP CivE /0.8 /2 Loz
Keeso 20D ~od /.
757 #H 4 Zr % A,¢/’9€r “‘2?5%3%/
FEED CINE VA% s /
——9 o —-—'//. 2] ’_/g- .
Ketse TS #HH AN 7.7 % %09
e | e | AL | 4
Pl
KELSe | ypsr # 4 73.0% 24X 0.0
STRCL /22 /7.2 /72
—Q0 /3.2 -/2. %
Keese | rest#d 732 % To XA
STACL ‘R.7 /6. 3 /6.3
ecse TEST 4+ ¢ 72.7.% 2.6 2.0
| Sdeckdest i3 7. /72
F, _ . \:_C/"‘__ '___’_‘2,',... -7 2
e 24 732, 4.0, 9

NeAP-31 (12/67)
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APPENDIX E

STANDARD SAMPLING PROCEDURES

The sampling procedures are those specified in the attached

Federal Register of 17 Augusf 1971.

98



ATIC SOUR_

1." Principle and applicadility. .
-1.1 Principle. A sampling site and the -' v
number of traverse points arc selected to ' . o : .
ald in the extraction of a representative . ) - . . - ' L . . ' .
sample, : . ’ L .. . . . . .
1.2 Applicability. This method should be . - !
applled only when specitied by the test pro- ' . ‘ oy K r ’ .
cedures for determining compliance with =~ ’ ' R
New Bourcs Performsance Standards. This
method is not Intended to epply to gas
streams other than those emitted directly to
the atmosphers without further processing.

JMETUOD R AMYLY AND ELOCITY,. ?Avxw.s,.

R

2.1.3 Some sampling situations render the L {
above sampling =aite criteria impractical, . . K
~When this is the case, choose & convenient o7 R
sampling location and use Figure 1-1 to e LT
2. Procedure. determine the minimum number ot traverse - :
2.] Selection of a sampling site and minle points,

mum number of traverse points. : " T
2.1.1 Select a sampling site that s at 214 To use Figure 1-1 firat measure the '

distance from tho chosen sampling locat! .
least eight stack or duct diameters down- ws the nearest' upstream an(f dogwn:?ro:zg o
stream and two diameters upstream from disturbences. Determine the porresponding :
any flow disturbance such as a bend, expan-  pymiper of traverse points for each distance .
&slon, contraction, or visible ﬂ?me. For &  £:0m Figure 1-1. Select the higher of the two
rectangular cross section, determine AR jynyyersof traverse points, or & greater value,
equivalent diameter from the followIng yoh"that for elrcular stacks the mumber is
equation: 8 multiple of four, end for rectangular stacks "

(length) (width)] the number follows the criteria of sectlon - -
equxvalent dlameter 2.2.3. ) S ‘ ' .
Iength-i—mdth S \
2.3 Cross sectional layout and location of .
equation 1-1  traverss points.

231 For clrewar stacks locate the traverse
points on two perpendicular diameters ac~

2.12 When the above sampling site cri-
terla can be met, the minimum number of

thure 1-2. Cross section of clrcular stack showlng locaﬂon ot

traverse points is twelve (13),

cording to Figure 1-2 and Table 1-1.

NUMBER OF DUCT DIAMETERS UPSTREAM®

(DISTANCE A)

. ‘traverse po!nts on perpendicular dlameters.

P

v
I

v . ‘ ‘ i
o5 10 15 20 28 i ' i g
g 0® T i ] | ] | 1 o ! o ! o | o Q
. i I ! o
N/ DISTURBANCE S } i { a
44 }- ' - . _-_.—_'-:..----—-L-.——-o:n'- " meeod °
g @ ' Al Llsamme |7 - : ! ! -8
g SITE B e 1 o0 1 o : ° : m
@ . . A i i
s B 1 ' i ! 3
é 30— ! J- ] S ‘ pow om gup ons -;--——-r-—-——rﬂ—ﬂ--" ;
[ . i L] { - —
x . DISTURBANCE ' | z
~ 5 T b - i © @+ 0 1. 0.1 4@ @ .
- . d 1 1 [
2 ¥ o <1 ! !
g ' \ .
§ . F lgure 1-3. Cross section of rectangular stack divided Into 12 equa!
= W0 *FROM POINT OF ANY TYPE OF - - areas with traverse points at centroxd of each area. '
. DISTURBANCE (BEND, EXPANSION, CONTRACTIDN, ETC.)
. 4 A- . a
ol ] L1 ! ] ! ] : _ , : )
2 3 ) s [] 7 8 9 . W _ o
) NUVBER OF DUCT DIAMETERS DONNSTREAM® .. _ - .

{DISTANCEB) i 4 . !

' .
.

£ gurs 1.1, Minlmum numbar of tmsier::e wlints,

1
. .

mroenrt nesreven

60LST
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Table 1-1. Locatlon of t'rav,erse points in circular stacks

22.2. For rectangular stacks divide the
cross section into as many equal rectangular
areas as8 traverse points, such that the ratio
of the length to the width of the elemental
eress 1s between one and two, Locate the tra-
verse points at the centroid of each equal
area according to Figure 1-3.

8. References. Determining Dust Concen-
tration in a Gas Siream. ASME Performance
Tess Code #27. New York, 1857.

Devorkin, Howard, et al. Alr Pollution

Source Testing Manual, Air Pollution Con-"

trol District. Los Angeles, November 1963.

Mohods for Determination of Velocity,
Volume, Dust and Mist Content of Gases.
Western Precipitation Division of Joy Manu-
fecturing Co. Los Angeles. Bulletin WP~50,
18€8,

v {Percent of stack diameter from inside wall to traversa point} o
Traverse
point _ '
number Number of traverse points on a diameter
ona -
diameter | 6 8 10 12° 14 '*1 18 20 22 ' 24
1 44° 33 25 21 18 16 14 13 11 1.1
2 147 105 . 82 .67 57 49 44 39 35 3.2
3 295 194 146 118 99 85 75 67 60 55
4 1705 \323 226 177 146 125 109 97 87 7.9
5 85.3 67.7\3¢.2 250 20.1 169 14.6 129  11.6 105
6 95.6 80.6 658 \355 26.9 220 18.8.165 146 13.2
7 " 835 77.4 645\366 283 236 204 180 16.1
-3 96.7 854 75.0 63.4 1375 20.6 250 218 19.4
9 91.8 ‘823 73.1 625 \38.2. 30.6 26.1 230
10 975 882 79.9 717 61.8\(38.3) 315 27.2°
11 . o 93.3 854 78.0 70.4 (612\393 323 - ..
2 - 97.9 90.1 831 76.4 69.4 60.7 \33.8
i3 - 94.3 875 81.2 750 685 60.2
14 982 915 854 796 739 6.7 v
15 - - : 95.1 89.1 835 782 728 ..
16 984 925 87.1 820 77.0 .
17 956 90.3 854 80.6 : -
5 18 98.6 933 8.4 839 !
© 19 9.1 91.3 868 -
" 20 987 940 895
21 965 921 .
22 989 945 .’
23 : ) o . 9638
23 : . © 989

- Standard Method for'Sampling Stacks for - '

‘Particulate Matter, In: 1971 Book of ASTM .
Standards, Part 23, Philadelphla, 1971, ASTM
Designation D-2928-71.

QJLTHOD 2-—DETEEMINATION O? BTACK _,GASW

‘_VELOCITY (TYPE B PITOT TUBE)}

ot vra .

1. Principle and applicability

1.1 Principle. Stack ges veloclty 1s de-.

termined from the gas density and from
. measurement of the velocity head using &

Type S (Stauscheibe or reverse type) pitot .

tube.

1.2 Applicabllity. This method should be

applied only when specified by the test pro-
cedures for determining compliance with

New Source Performance Standards, Belng & *
directional instrument, a pitot tube should’

not be used in t.ho cass of nondlrectlona!

.fAow.

2, Apparatus.
21 Pitot tube—'rype s (Figure 2-1), or

. equivalent.

22 Differential pressure gauge—Inclined
manometer, or equivalent, to’ measure ve-

. locity head to within 10 percent of the mini-

mum valve,

23. Temperature gauge—Thermocouples,
bimetallic thermometers, liquid fllled sys-
tems, of equivalent, to measure stack teme-

© . perature to within 1.5 percent of the mini-

mum absolute stack temperature.
24 Pressure gauge—Mercury-filled u-tube

manometer, or equivalent, to measure stack -

pressure to within 0.1 in, Hg.
2.6 Barometer—To mesasure atmospheric

-, pressure to within 0.1 in, Hg.

PIPE COUPLING

2.6 Geas analyzer—TO. analyze gas compo-

. sition for determining molecular weight.

2.7 'Pitot tube—Standard type, to calle
brate Type S pltot tube.

3. Procedure.

3.1 Set up the apparatusas shown in Pig-
ure 2-1. Make sure all connections are tight

‘and leak free. Measure the velocity head at

the traverse points specified by Method 1.

3.2 Meeasure the temperature of the stack’

gas. If the total temperature variation with
time 18 less than 50° F., a point measurement
will suffice. Otherwise, conduct a tempera=
ture traverse. T

3.3 Measure the statlo pressure in the
stack.

01L8T

34 Determine the stack gas molecular

" weight by gas analysis and appropriate cal-

culation es indicated in Method 8,

TUBING ADAPTER

' : . - ) | - 3 8—
‘5 R
" TYPE S PITOT TUBE
Ve
e
" 7 / \.\

- Figure 2-1. Pitot iqb'e - manometer assembly.

4. calivration. . : -

4.1 To calibrate the pitot tube, measure
the velocity head at some point in a flowing
gas stream with both a Type 8 pitot tube and
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a standard type pitot tube with knowmn ool-

eflicient. The velocity of the flowing gss
stream should be within the normal working -

range., -
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42 Calculate the pltot tube cocfficlent
uslog Equatlon 2-1.

C =C, [APya
. o1an™=Urats Y 2P.... equation 2-1

where:
Cr(..,=Pltot tube coeMcient of Type 8
pitot tube,
Cr,=Pitot tube coefficient of standard
typo pitot tube (if unknown, use
) 0.99).
AP e =Velocity head measured by stand-
‘ard type pitot tube.
l_Velocny head measured by Type 8
- pitot tube.

‘43 Compare the coemclents ‘of the Type 8

AP

pitot tube determined first with one leg and

PLANT,

PROPOSED RULE MAKING

then the other polnted downstream. Use the
pitot tube only if the two coefliclents differ
by no more than 0.01.

5. Calculations..

Use Equation 2-3 to calculste the st&ck gos
velocity.

- ™
v.-x.c.-\ / i
where:

Y,=8lack gas vclocny, fect per second (£.p.s.).

ft. 1" when thcsc units
Kp=8848 50 Ib, mole—°n are used

Cp = Pitot tube coefliclent, dlmenslonless.

T,= Absolute stack gas temperature, °R.
Ap=Velocity head of stack gas, In HyO (sce fig. 2-2).
Py= Absolute stack pos pressure, in MHg.
M.=Molcculm’ weight of stack gas, 1b.flb.-mole.

equation 2-2

.

DATE

el

RUN NO.,

STACK DIAMEYER, In.

BAROMETRIC PRESSURE, in. Hg.
STATIC PRESSURE IN STACK (7, ), In. g,
OPERATORS___ -

" SCHEMATIC OF STACK

ce B
] . N

CROSS SECTION .

‘Yraverse point Velocity head, Stack Temperature
number in. HZO VA P (E ’n ° F
. p )
AVERAGE! .

P

No. 160—pr¢t. 1[—=2

Flgure 2.2, Velocitly lraverse data.
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Figure 2-2 shows a sample recording sheet
for velocity traverse data, Use the averages in
the last two columns of Figure 2-2 to deter-
mine tho average 5tack gas velocity from
Equation 2-2,
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OD- 3—GAS "ANALYSIS ¥OR CARBON nxbn@
cmé‘emuém DRY . MOLECULAR WEIG[LZ

" Principlc and applicability.

1.1 Principle. An integrated or grab gas
sample is extracted from & sampling polnt
and analyzed for its components using an
Orsat analyzer.

1.3 Applicability. This method should be
applied only when specified by the test pro-
cedures for determining compliance with New
Source Performance Standards.

2. Apparatus.

2.1 Grabsample (Pigure 3-1).

2.1.1 Proboe—Stalnless steel or Pyrex?
glass, equipped with a filter to remove par-
ticulate matter.

2132 Pump—-One-way squeeze buldb, or
equivalent, to transport gas sample to apa-
lyzer.

23 Integrated sample (Figure 3—2)

2.3.1 Probe—Stainless steel or Pyrex?

' glass equipped with a filter to remove par-

ticulate matter.
222 Alr-cooled condenser——'l‘o remove -

" any excess moisture.

223 Needle valve—To adjust flow rate.

224 Pump-—Leak -free, dlaphragm type,
or equlvalent, to pull gas. .

2.2.5 Rate meter—To measure a ﬂow range
from 0 to 0.035 c.fam. .

2.2.6 Flexible bag—Tedlar} or equivalent,
with & capacity of 3 to 3 cu. ft. Leak test the
bag in the laboratory before using.

2.2.7 Pitot tube-—Type S, or equlvalent,
attached to the probe so that the sampling

y flow rate can be regujated proportional to the
stack gas velocity when velocity is varying
with time or a sample traverse is conducted

-2.3 Analysls.

2.3.1 Orsat analyzer, or equivalent.

3. Procedure, -

—3:+—Grab-sampling.

_..8.1.1 Set up the equipment as shown 1
Figure 3-1. Place the probe in the stack at a
sampling polnt and purge the sampling line.

3 Trade name.
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7(085 .

FILYER (GLASS WOOL) -

r';, :! -

3.1.2 Draw sample into the analyzer.

3.3 Intepgrated sampling.

8.2.1 Evacuate the flexible bag. Set up the
equipment as shown in Figure 3-2 with the
bag disconnected. Place the probe in the
stack and purge the sampling line. Connect
the bag, making sure that all connections
are tight and that there are no leaks.

3.2.2 Sample at a rate proportional to the

stack gas velocity.

* 3.3 Analysis,

3.3.1 Determlne the CO2, O2, and CO con-
centrations as soon as possible. Make as many
passes as are necessary to glve constant read-
ings. If more than 10 passes are necessary,
replace the absorbing solution.

'3.3.2 For integrated sampling, repeat the
analysis until three conseccutive runs vary
no more than 0.2 percent by volume for each
component being analyzed.

4. Calculations,

4.1 Carbon dioxide. Average the threeo
econsecutive runs and report result to the
nearest 0.1 percent COz, .

4.2 Excess alr. Use Equation 3-1 to ocal-
culate excess air, and averasge the runs. Re-
port the result to the nearest 0.1 percent
excess alr,

% FA=

-

(% 05)~0.5(% CO)
Nj) = (% 01)1+0.5(% CO)
equation 3-1

0.264(% X100
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FLEXIBLE TUBING

SQUEEZE BULS

Fsgure 3-1. Grab- samplmg train, o -

RATE METER

QUICK DISCONNECT

BAG

N N -1 commmen

s ] .- - ‘ B . .. o,

\
” Y

Figure 3-2. Integrated gds - sampling traln. . - . -

where: .
%EA =Percent excess alr, . ~

%0,=Percent oxygen by volume, dry
basls, _

%N,=Percent nltrogen by volume, dry
basls. :

%CO=—Percent carbon monoxide by vol-

ume, dry basls.

0.264=Ratlo of oxygen to nitrogen in alr
. by volume,

43 Dry molecular welght. Use Equation
3-2 to calculate dry molecular weight and
average the runs. Report the result to the
nearest tenth,

Ma=0.44(% CO,) +0.32(% O,)
+0.28(% N,+ % CO)
: Equatlon 3-2
where: \ . .
M4=Dry molecular weight, 1b./1b.-
mole.
%CO,=Percent carbon dloxide by volume.
dry basis,

'%0,=Percent oxygen by volume, dry
basts.

% N,=Percent nitrogen by volume, dry
basis,
0.44 =Molecular weight of carbon dioxide
: divided by 100.

0.32=Molecular - welght of oxygen
divided by 100.

0.28 =Molecular welght of nitrogen
divided by 100.

: AN .
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BEHOD S ¢ DITERMINATION | DY MOISTUAL YT
&.8TAC!

1, Principle and applicability. .

1.1 Principle. Molsture s removed from
the gas stream, condensed, and determined
gravimetrically.
© 1.2 Applicability. This method Is appli-
cable for the determination of molsture in
stack gas only when specified by test proce-
dures-for determining complialce with New
Source Performance Standards. This method
does not apply when liquid droplets are pres-
ent in the gas stream.?

Other methods such as drylng tubes, wet
bulb-dry bulb techniques, and volumetric
condensation technigues may be used sub-
ject to the approval of the Administrator.

. 2. Apparatus.

2.1 Probe—Stalnless steel or Pyrex? glass
sufficlently. heated to prevent condensation
and equipped with a filter to remove par-
ticulate matter.

2.2 Impingers—Two midpget {implingers,
each with 30 ml. capacity, or equivalent.

28 Ice bath contailner—To condense

" . molsture In Impingers.

24 Silica gel tube—To protect pump and
dry gas meter.

2.5 Needle valve—To regulate gas ﬂow

rate.

2.6 Pump—Leak-free, diaphragm-type, or
equivalent, to pull gas through traln,

3.7 Dry gas meter—To measure to within
1 percent of the total sample volume.
. 3.8 Rotameter—To measure a flow range

; from 0 to 0.1 c.f.m.

2.9 Balance-—Capable of measuring to the
nearest 0.1 g.

2.10 Barometer—Suflicient
within 0.1 in. Hg.

2.11 .Pilot tube_-Type S, or equivalent, at-

to read to

" tached to probe so that the sampling flow .

rate can be regulated proportional to the
stack gas velocity when veloclty is varying
with time or a sample traverse {s conducted.

. 3. Procedure.

3.1 Place about 5 ml. distilled water In
each impinger and weigh the Impinger and
contents to the nearest 0.1 g. Assemble the
apparatus without the probe as shown In Fig- -
ure 4-1. Leak check by plugging the Inlet to
the first impinger and drawing a vacuum. In-
sure that flow through the dry gas meter is
less than 1 percent of the sampling rate.

3.2 Connect the probe, and sample at a
constant rate of 0.075 c.f.m. or at a rate pro-
portional to the stack gas velocity not to ex-
ceed 0.075 c.f.m. Continue sampling until the
dry gas meter registers 1 cu. {t, or untif visible
liquid droplets are carried over from the first
impinger to the second. Record temperature,
pressure, and dry gas meter reading as re-
quired by Figure 4-2,

3.3 After collecting the sample, welgh the
Implngers and thelr contents apgaln to the
nearest 0.1 g,

1 Trade name,

2 If Uquid droplets are present In the gas
stream, assume the stream to be saturated,
determine the average stack pas temperature
(Method 1), and use a psychrometric chart
to obtain an approximation of the molsture
percentage.

.
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4, Calculations.
4.1 Volume of watercollected,

Vo (W= W) R Ty
7.' P»‘h‘- - M
(a,om 'KL') (W—W))

: equation 4-1
where:
Vee=Volume of utgr vapor collected
{standard mnditions), cu. ft.

PROPOSED RULE MAKING

We=Final weight of impingers and
contents, g.
‘WizInitial welght of fimpingers and
contents, g.
‘R=Ideal gas constant, 21.83-in, Hg—
. eu, ft./1b. mole-* R. -
T,.q=Absolute temperature at standard
conditions, 530°* R.
P, =Pressure at standard conditlons,
20.92 in. Hg.
Mw»=Molecular weight of water, 18
1b./1b. mole.

SILICA GEL TUBE

L - ICERAW

'\iﬂmsx IMPINGERS

~ . DR et

COMMENTS -

- Figure 4_;_1. Mqislure~éam;§|ihg train,
T LOCATION
coTEse
i DATE
. * OPERATOR

~ . 7. BAROMETRX PRESSURE

.-

GAS VOLUME THROUGH
METER, (Vm}. '
CLOCK TIME 3

ROTAMETER SETTING, | METER TEMPERATURE,
13/min °F

Flgure 4-2. Fleld molsture determination,

o - 15713

4.2 QGas volume.

Y = Tltd )
le vln l’.(d) ( .

VuP.
(17 ™ Hs) ‘- equation 4-2

where:

Vwe=Dry gas volume thxough meter at
;t.ando.rd conditions, cu. ft.

Va=Dry gas volume measured by meter,
cu. ft.

Pu=PBarometric pressure at the dry gas
meter, in. Hg.

P, s=Pressure at standard conditions,
20.92-in. Hg.

'1‘"‘=Absolute temperature at standard
conditlons, 530° R

Tm=Absolute temperature at meter
{°F.-+460), *R. )
4.3 Molsture content,
Voo Ve R
Dre ..+v.,c+n“‘*v Vo koo »
equation 4-3

where: )
Bwe=Prpportion by volume of water
" vapor in the gas stream, dimen-
i slonless.
Vee=Volume of water vapor collected
R (standard conditions), cu, ft.
‘Vmex=Dry gas volume through meter
©  (standard conditions), cu. ft.
B.-:Approxlmate volumetric proportion
P . of water vapor in the gas stream
: . leaving the imptngers, 0.025.
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WP-50. 1968.

OD™'s uvm'nnmrrmn of-r na‘ncm.ag
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L

" 1. Principle and applwabtllty

-1.1  Princlple. Particulate matter is with-
drawn Isokinetically from the source and its
weight fs determined gravimetrically after
removal of uncombined water.

1.2 Applicability. This method is applica-
ble for the determination of particulate
emissions from stationary sources only when
specified by the test procedures for deter-
mining compliance with New Source Per-
formance Standards. .

* 2. Apparatus.

.. 21 Sampling traln. The design specifica-
--tions of the particulate sampling tratn used
by EPA (Figure 5-1) are described in APTD-

. 0581. Commercial models of this train are

available,

2.1.1 Nozzle—Stalnless stecl
sharp, tapered lerding edge.

2.1.3 Probe—Pyrex! glass with a heating
system capable of maintaining a gas tempern-
turo of 250° P. at the exlt end during
sampling. When temperature or length
.limitations are encountered, 316 stalnless
steel, or equivalent, may be used, as approved
by the Administrator,

(316) with
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213 Pitot tube—~Type S, or cquivalent,
attached to ‘probo to mounltor siack gos

velocity. N
2.14 Pilter holder—Pyrex? glass with

heating systcm capable of maintaining any

temperature to o maximum of 225° P,

2.1.5 Impingers—Four Iimpingers con-
nected In scrics with glass ball joint fittings.
Tho first, third, and fourth impingers are of
the Greenburg-Smith design, moditied by re-

PROPOSED RUI.E MAKING

placing the tip with a ¥;-inch ID glass tudbe
extending to ¥ -inch from the boltom of the
flask, The second impinger 13 of the Green-
burg-Smith design with the standard tip.
2.1.6 Metering system-——Vacuum gauge,
lcak-frce pump, thermometers capable of
mensuring temperature to within 6° F., dry
gas meter with 3 percent accuracy, and re-
lated equipment, or equivalent, as required
to maintain an isokinetic sampling rate and

to determine sample volume.

HEATED AREA EILTERHOLDER  THERMOMETER  CHECK
. ) /VALVE
PROBE STACK
WALL
= — VACUUM
A " une
REVERSE-TYPE
PITOT TUBE
/ IMPINGERS ICE BATH
. PITOT MANOMETER P PASS VALVE
ORIFICE \ / »
) : VACUUM
GAUGE
MAIN VALVE
DRY TEST METER AIRTIGHT
“« S . PUMP
Figure 5-1. Particulale-sampling train. S

2.1.7 Barometer—To measure atmospherle

pressure to 0.1 in, Hg.
.22 Bamplo recovery.

235~ Separatory runnelm and

1,000 mi~
3§ Trip balance—300 g. capaclty, to

232.1 Probe brush—At least as long a8 measure to +0.05g.

probe.
2.22 Glass wash bottles—Two.
2.23 'Glasssample storage containers,
224 Graduated cylinder—250 ml,
- 2.3 Annlysis.
-2.3.1 Glass welghing dishes,
2.82 Deslcecator.

237 Graduated cylinder—25 mi.

3. Reagents. .

3.1 Sampllng ’

3.1.1 Filters—Qlass fiber, MSA 1106 BH,
or equivalent, numbered for identification
and prewelghed.

3.12 Shlca gel—Indicating type, 6 to 18

-2.33 Analytical balance—-'ro measure to mesh, dried at 176° C. (350° F.) for 2 hours,

+0.1 mg
23 4 Beakers-—-250 ml.

3 Trade namo,

8.183 Waeater—Delonized, distilled.
8.14 Crushed ice.

3.2 Sample recovery h
831 Water—Delomzed distlllcd

322 Acetone—Reagent grade,

3.3 Analysis

3.3.1 Water—Deionized, distilled.

3.3.2 Chloroform—Recagent grade.

3.3.3 Ethyl ether—Reagent grade.

3.3.4 Dcoiccant—Drierite,} lnd!caung

4. Procedure.

4.1 Sampling.

4.1,1 After selecting the sampling site and
the minimum number of sampling points,
determine the stack pressure, tempcrature,
molsture, and range of velocity head.

412 Preparation of colection train.
Welgh to the nearest gram approximately
200 g. of silica gel. Label a filter of proper
diameter, desiccate?® for at least 24 hours
and welgh to the nearest 0.5 mg. in a room

.where the relative humldity is less than

50 percent. Place 100 ml. of water in each of
the first two impingers, leave the third im-
pinger empty, and place approximately 200
g. of prewelghed silica gel in the fourth im-
pinger. Save a portion of the water for use
a8 & blank in the sample analysis. Set up the

- train without the probe as in Figure 5-1.

Leak check the sampling train at the sam-
pling site by plugging the inlet to the filter
holder and pulling & 15-in. Hg vacuum. A .
leakape rate not in excess of 0.02 c.f.m. at a

. vacuum of 15-in. Hg is acceptable, Attach

the probe and adjust the heater to provide a
gas temperature of about 250° F. at the
probe outlet. Turn on the filter heating sys-

- tem. Place crushed ice around the impingers.
.Add more ice during the run to keep the tem-

perature of the pgases leaving the .last im-
pinger at 70° F'. or less.

413 Particulate train operation. For each
run record the data required on the example

' sheet shown in Figure 5-3. Take readings
* at each sampling point at least every 6 min-

utes and when significant changes in stack
conditions necessitate additional adjust-
ments in flow rate. To begin sampling, po-
sition the nozzle at the first traverse point
with the tip pointing directly into the gas
stream. Immediately start the pump and ad-
Just the fiow to isokinetic conditions. Main-
tain Isokinetic sampling throughout the

‘sampling period. Nomographs are available
" which ald in the rapid adjustment of the

sampling rate without other computations.
APTD-0576 details the procedure for using

. these nomographs. Turn off the pump at the

conclusion of each run and record the final

- readings. Remove the probe and nozzle from

the stack and handle in accordance with the
sample recovery process descrlbed in section
42, :

" sDry using Drleriiel at 70°£10° F
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PLANT _ AMBIENT TEMPERATURE ______
LOCATION BAROMETRIC PRESSURE
OPERATOR ASSUMED MOISTURE, %
DAYE ; _HEATER BOX SETTING
RUN NO. . PROBE LENGYH, in.
SAMPLE BOX NO, ' ) NOZZLE DIAMETER, in.
METER BOX NO. : . : PROBE MEATER SETTING
VETERaH : .
C FACTOR SCHEMATIC OF STACK CROSS SECTION
PRESSURE
- DIFFERENTIAL .
. ACROSS GAS SAMPLE TEMPERATURE
- ‘ ORIFICE " ' AT DRY GAS METER ‘
SAMPLING |  STATIC STACK | VELOCITY METER GAS SAMPLE SAMPLE BOX | iMPINGER
NUMBER {o), min, | {Pg}, in. Hg. |  ({Ts). ® {aPg), in. H,0 v, 13 | (Tm ), 2F [ (Tm g ) °F of og
JOTAL 1. Ava. Avs.
AVERAGE . -1 Ava, .

4.2 Sample recovery. Exercise care in mov-
ing the collection train from the test site to
the sample recovery area to minimize the loss
of collected sample or the gain of extraneous
particulate matter. Set aside portions of the
water and acetone used in the sample recov-
ery as blanks for analysis. Place the samples
in containers as r llows:

Contalner No.(1, Remove the(ﬁlte_j)om its
holder, place In ‘(ls container, and seal.

Container No. @,/ Place loose particulate
matter and acqtnﬁg washings from all sam-
ple-exposed Surlaces prior to the filter in this
container and scal. Use a razor blade, brush,
or rubber policeman to loosen adhering par-
ticles.

Container No. (3. Measure the volume of

{ from the first three implngers and

. pIace the water In this container. Place water

PREREER

rlnsmgs of all sample -exposed_ surtaces be-
tween the filter and fourth lmplnger 10 this
container prior to sealifig: ™

L R "Figure 52, Particulate field dala, . ) . ,
slcate, and dry to a constant wel[‘;ht. Report

results to the nearest 0.5 mg.
Contalner No. 2. Transfer the acetone

Container No@ Transfer the @1';\ gél/ washings to a tared beaker and evaporate to

from ‘the fourth impinger to.the “original
container and seal. Use & rubber policeman
as an aid in removing silica gel from the
impinger. ,

Contalner No{g/'rhorougmy rinse all sam-
ple-exposed surfaces between the filter and
fourth impinger with_acetone, place the
washings in this containefr,"and seal.

4.3 Analysls. Record the data required on
the example sheet shown in Figure 5-3.
Handle each sample container as follows:

Container No. 1. Transfer the filter and any
loose particulate matter from the sample
container to a tared glass weighing dlish, des-

dryness at ambient temperature and pres-
sure. Dessicate and dry to a constant weight.
~ Report results to the nearest 0.5 mg.

Container No. 3. Extract organic particulate
from the Impinger solution with three 25 ml.
portions of chloroform. Complete the ex-
traction with thrée 25 ml. portions of ethyl
ether. Combine the ether and chloroform ex-
tracts, transfer to a tared beaker and evapo-
rate at 70° F. until no solvent remains. Des-
sicate, dry to a constant weight, and report
the results to the nearest 0.5 mg.

Container No. 4. Welgh the _spent sillca
gel and report to the nearest gram.

Evﬁpo-w?n)—g Nh WPy M’l'”":‘c[
A?\D f)oy\)—;or-y\ 1._') D\)L F:

D'Q'fsvl-L‘l—&. ‘F»\JZ_ r—e <

dr

|J\)-Q_

q ng-\-)umJ.w-an,,"\l
Zr\c) V‘t)oOf-'/ 7)% M»VI‘)b
‘)D ‘I—)\A‘, y\e-gy\o. _.“) Dbmb.

v
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: . PLANT :
DATE R
RUN NO. .
WEIGHT OF PARTICULATE COLLECTED,
-CONTAINER ™. ' A
" NUMBER
o FINAL WEIGHT TARE WEIGHT | WEIGHT GAIN
C 2 ;
, "3t ;
a3} .
[~ .5 . -
TOTAL
.- *3a - ORGANIC EXTRACT FRACTION. B
**3b - RESIDUAL WATER FRACTION, _ _
. . - - ..| . " - .:
E . - VOLUME OF LIQUID o
. WATER COLLECTED -
L . . IMPINGER SILICA.GEL | .
f - 1 VOLUME, WEIGHT, i B
» [n' 9 R T .
1 FINAL - : ;
INITIAL i
" LIQUID COLLECTED , ,
TOTAL VOLUME COLLECTED. st m -

* CONVERT WEIGHT OF WATER TO VOLUME BY DlVIDING-TOTALlWEIGHT
INCREASE BY DENSITY OF WATER. {1 o/mi); -

S o INCREASE. g
. . .-._A"ng/u"

Flgure 5-3. Analytlcal data.

" Contalner No. 5. Transfer the acetone
washings to a tared beaker and evaporate to
dryness at ambient temperature and pres-
sure, Deslccate, dry to a constant welght, and
report tho results to the nearest 0.5 mg.

6. Calibration,

Use standard methods and equipment ap-
proved by the Administrator to callbrate
the orifice meter, pitot tube, dry gas meter,
and proboe heater. .-

8. Calculations.

6.1 Sample concentration method.

6.1.1 Average dry gas meter temperature,
See data sheet (Figure 5-2).

6.1.2 Dry gas volume, Correct the sample

= VOLUME WATER, ml

volume measured by the dry gas meter w

’ where

S e vunl—v"-u""v'

standard conditions (70° F., 29.92 in. Hg) by .

using Equation 5-1.
Txld)
———Tm

- (17.7‘1 m"’l}l;)(v.,)

aH
P""'*‘xs 6

v
Pnd

Vm

metd =

AH
Pblr+13 6

Plld
equation 5-1

. . . c. g

where:

. V-"‘:Volume ot gas sample through the

dry gas meter (standard condi-
' . “.tlons), cu. ft.’
Vm=Volume of gas sample through the
- _dry gas meter (mct.cr conditions),
ew ft.

conditlons, 5630 *R.
Twm=Average dry gas meter t.empemture.
‘R. -

P,,,=Barometric pressure at the: orlﬂce
meter, in. Hg.

* T, =Absolute tempemture ‘at standard-

AH=Pressure drop across the orifice’

: meter, in H-O,
13.6=Speclfic gravity of mercury.
P, s=Absolute pressure at standard con-
. dittons, 28.92 in. Hg,

6.13 \Volume of Water va.por.

;4 RT,
'nd“‘v'c(M > O) =

(o 0474 2 ft.

o0
., equahon 5-2

0

Ve, ‘_Volume of water vapor hx the gas -

sample (standard conditions), cu.
- 1t.

oV, -—'I‘otal volume of liquid collected In
impingers and silica gel (see Flg-
wure 5-3), ml.
. pn,o...Denslty of water, 1 g./ml. -
Mx,o-Molecular weight of water, 18 Ib. /lb
. mole.
- R=Ideal gas constant, 21.83 in Hg-cu
LT ft./1b. mole-°R.
-, T,e=Absolute temperature at. standard
conditions, 530° R
© Py, a=Absolute pressure at standard con-
L ditions, 29.92 in. Hg. -

q.l.l ~ Total gas volume,

-

N

equatlon 5—3

where P .

V,,m_'rotal volume of gas sample (stand-
ard conditions), cu. ft.
V-,“_Volume of gas through dry gas
. .. meter (standard conditions), cu.
e 1.
V-,“_Volume of water vapor In the gas
. - sample (standard condmons) cu.
1.

6.1.5 ‘Total particulate’ welght. Determlne
..-the total particulate catch from the sum of

the weights on the analysis data sheet (Fig-

ure 5-3).
e 1. 8 Conoentratlon.

- (o 0154 £- ) (v.....)

cquahon 5-4

where:

-¢’s=Concentration of partlculatc matter
in stack gas (Sample Concentra-
tion Method), gr./s.c.f.

M.=Total amount of particulate mat-

ter collected, mg.

1 =Total volume of gss'samplga (stand-
ard conditions), cu. ft.
6.2 Ratloof area method.

632.1 8tack gas veloclty. Collect the neces-
sary data as detalled in Method 2. Correct the

v

tets
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LOT

stack ges veloclty to st.a.ndard conditions

(29.92 in. Hg, 530° R.) as follows:

- & Tnd)
v-"d V. (Pud) T-

V.P,
(17 7.1 in., Hg)( ) equation 5-5
.where:

V., s =5tack gas veloclty at standard con-
ditions, ft./sec.

. Ve.x=Stack gas .veloclty calculated by ..~

Method 2, Equation 2-2, ft./sec. ’

P.=xAbsolute stack gas pressure, in. Hg.
P,.«=Absolute pressure at standard con-
-tions, 29.92 in. Hg.

. conditions, 630° R.
Te=Absolute stack gas temperature
’ (average), *R.:
6.2.2 Concentration.

M, A, .
M6 A, _gt=min\ [ M, ]
“q. A_V.Mn(i’ 57X10 mg. —-sec.) (GV. A ) equatlon 5-6
wher.e: )

¢s=Concentration of particulate matter
in the stack gas (Ratlo of Area

Method), gr./s.c.t.

M, =Particulate mass flow rate through
the stack (stendard conditions),
mass/time.

Qi=Volumetric flow rate of gas stream

( through the stack (standard con- *’

ditions), volume/time.

+

‘1 Ma=Total amount of pa:t!culate matter '

collected by train, mg.
§="Total sampling time, min.

=Cross-gsectional area of nozzle, sq..ft. -
V-,M_Stack gas velocity at standard con-
ditions, £t./sec.

6.3 " Isokinetic varlation. '

-,

'%‘-.(P”"'*'ls 6)] | \‘

)v,.+T (Pl,..+136 ]T. ,

IQP‘HQOR
T,| DLE0T
I=58%100= [VM”’° -
¢’ 6V,P,A,
(1.667 min, )[(o 00267 o He-cu. ft.
LR
5V.P.A.
whe.x-e:

I=Percent of isokinetlec sampling.
Cs=Concentration of particulate matter
in the stack gas (Ratio of Area
Method), gr./s.c.1.

=Concentration of particulate matter
in the stack gas (Sample Concen-

tration Method), gr./s.c.f.
Vi,=Total volume of liquid collected in
impingers and sllica gel (see Fig-
ure 5-3), ml.
sr,o=Density of water, 1 g./ml.
R=1Ideal gas constant, 21.83 In. Hg-cu.
" ft./1b. mole-°R.
Ma,o=Molecular weight of water, 18 1b./1b.
mole.
Va=Volume of-gas sample through the
dry gas meter (meter conditions),
. eu.fe.

Tm=Absolute average dry gas meber tem-
perature (see Figure 5~2),
P,,,=Barometric pressure at samplmg

site, in Hg,
AH=Average pressure drop across the ofi-
fico (see Figure 5-2), in H,0.
TszAbsolute average stack gas tempera-
ture (see Figure 6-2), °R.

7.

Addendum to Specifications for Indinerator
T, g=Absolute temperature at ata.nda.rd Testing at Federazl Facllities, PHS, NCAPO.

References.
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Isokinetic Source Sampling Equipment. En-
vironmental Protection Agency, APTD-0581.

Rom, Jerome J. Malntenance, Calibration,
end Operation of Isokinetic Source Sampling
Equipment. Environmental

Agency, APTD-0576.
© Smith, W, 8,; R. T, 8higehara, and W. P,
Todd. A Method of Interpreting Stack Sam-
pling Data. Paper presented at the 63d
Annusl Meeting of the Air Pollution Control
Association, St. Louls, June 14-19, 1970.
Smith, W. S., et al, Stack Gas Sampling Im-
proved and Simplified with New Equipment,
A._Cross-sectlona.l area of stack, eq. ft. APCA Paper No. 67-119. 1967.
Specifications for Incinerator Testing at
Federal Facilities, PHS, NCAPC. 1967. :

.

¢ =Concentration of particulates matter
in the stack gas (Sample Concenua-
tion Method), gr./s.c.tf.

.M'ETHOD 6~DETERMINATION OF SULYUR DIOXIDE
- EMISSIONS FROM BTATIONARY SOURCES,

. 1, Principls and applicabdility.

1.1 Principle. A gas sample 18 extracted
from the sampling point in the stack, and -
the actd mist including sulfur trioxide is
.. separated from the suifur dloxide. The sulfur
,* dloxide fraction is measured. by the bariume-

thorin titration method.

. equatxon 5-7 o

#=Total sampling time, min.
V.=8tack gas veloclty calculated by

Method 2, Equation 2-2, ft./sec. :

. PaxAbsolute stack gas pressure. 1n. Hg. -
Aa=Cross-gectional area of nozzle, sq. £t, -

8.4 Acceptable resuits, The following .,

range sets the 1imit on acceptable isokinetic
sampling results:

If 82 percent <I<120 p'ercent. the results are
acceptable; otherwlise, reject the results
and repeat the test.

6.5 Average particulate concentration. If
the criteria for acceptabllity are met, calcu-
late the average concentration of particulate
in the sta.ck from the Iollowlng equsation:

N
' \g,+o, Equation 5-3
i€y =_~\——
)
where:
. Cs=Average pa.rtlcula.to oconcentration in -
the stack gas, gr./8.c.1.
cs=Concentration of particulate matter
in the stack gas (Retio of Area
Method), gr./s.c.1.
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1 2 Appucabulty. This method is applica- .

PROBE (END PACI(ED
. WITH QUARTZ OR

N

v STACK WALL

P

" TYPE S PITOT TUBE

-~

ble for the determination of sulfur dioxide. .

emissions from stationary sources only when
specified by the test procedures for deter-
‘mining compliance with New Source Performs-
ance Standards.

2. Apparatus,

2.1 Sampling. See Figure 6-1

2.1.1 Probe—Pyrex! glass, approximately
5—6 mm, ID, with & heating system to prevent
condensation and a filter to remove particu-
late matter including sulfuric ecid mist,

2.1.2 Midget bubbler—One, with glass
wool packed in top to prevent sulfuric acid
mist carryover.

2.1.3 Glass wool.

2.1.4 Midget impingers—Three.

2.1.5 Drying tube—Packed with 6 to 16
mesh indicating-type sllica gel, or equiva-
lent, to dry the sample.

2.1.8 Pump~—-Leak-free, vacuum type.

2.1.7 Rate meter—Rotameter, or equivae«
lent, to measure a 0-10 s.c.f.h, flow range,

2.1.8 Dry gas meter—Sufiiclently accurate
to measure the sample volume within 1
percent. :

2,19 Pltot tube—Type S, or equivalent,

/ necessary only if a sample traverse 1s re-

quired or if stack gas velocity varies with -

time. .
2.2 Sample recovery. .
" 2.2.1 Glass wash botties—Two.
2.2.2 Polyethylene storage bottles—To
store impinger samples, '
2.3 Analysis,

e
1 Trade name,

. SILICA GEL DRYING TUBE
MIDGET BUBELER MIDGET IMPINGERS

DRY GAS METER

ROTA!ETER

Figure 8-1. SO5 sampling traln,

ONDIVW 31N Q350d04d -

LILST
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281 Pipottes—’l‘mnsrer typc 5 m!. and
10 ml. sizes (0.1 ml. divislons) and 25 ml
size (0.2 ml. divisions).

232 Volumetric flasks—50 ml., 100 ml.,
and 1,000 ml,

233 DBurettes—5 ml. and 50 ml.

2.3.4 Erlenmcyer flask—125 ml,

8. Reagents,

8.1 Sampling.

3.1.1 Wau:r—Delonlmd distilled.

8.12 Isopropanol, 80 percent—Mix 80 ml.
of i1sopropanol with 20 ml. of distlled water.

8.1.3 lydrogen peroxide, 3 percent—dilute
3100 ml. of 30 percent hydrogen peroxide with
000 ml, of distilled water. Prepare fresh dally,

32 Sample recovery.
82.1° Water—Deionized, distilled.

822 Isopropanol, 80 percent. ’

8.3 Analysis.

33.1 Water—Delonlzed, dlsmled.

3332 IXsopropanol.

833 Thorin Indicator—1-(o-arsonophen-
ylazo) -2-naphthol-3, 6-disulfonic acid, diso=
dium salt (or equivalent). Dissolve 0.20 g.

- in 100 ml. distilled water.

334
polve . 185 g. of barium perchlorate
{Ba(Cl0,),-3H,0}] {n 200 ml. distilled water
and dUute to 1 liter with lsopropanol Stand-
erdize with sulfuric acid.

83.5 Sulfuric acid standard (0. OlN)—-
Purchase or standardize agalnst a8 primary
standard to -+0.0002N,

4, Procedure,

4.1 Bampling.

LY

4.1.1 Preparation of eollectlon train. Pour

16 ml, of 80 percent isopropanol into the
mldget bubbler and 15 ml. of 3 percent hydro-~
gen peroxide to each of the first two midget
impingers. Leave the final midget impinger
dry. Assemble the train as shown in Figure

6-1. Leak check the sampling train at the °

sampling site by plugging the probe inlet and
pulling a 10-in, Hg vacuum. A leakage rate
- not in excess of 1 percent of the sampling
rate Is acceptable. Carefully release the probe
inlet plug and turn off the pump. Place
erushed ice around the impingers. Add more
-ice during the run to keep the temperature
of the gnses leaving the last impinger at
70° F. or less,

4 1.2 S8ample oonectlon Adjust the sam-
ple flow rate proportionsl to the stack as
velocity. Take readings at least every 5 min-
utes and when significant changes in stack
oondltions necessitate additional adjuste
menis in flow rate. To begin sampling, posi=
tion the nozzlo with the tip pointing directly
into the gas stream and start the pump. Sam-
Ple proportionally throughout the run, At the
conclusfon’ of each rn, turn o the pump
end record the final readings. Remove the
probe from the stack and disconnect it from
the train. Draln the ice bath and prirge the
remaining part of the traln by drawing clean
amblent air through the system for 15 min-
utes.

4.2 Bample recovery. Disconnect the im-
pingers after the purging period. Discard
the contents of the midget bubbler. Pour

the contents of the midget impingers into.

& polyethylene shipment botile. Rinse the
.three midget tmpingers and the connecting
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Barium perchlorate (0.01N)—Dis«

PROPOSED RULE MAKING

tubes with distilled water nnd add these
washings to the same storsge contalner,
43 Bample analysis. Transfer the con-
tents of the storage contalner to a 650-ml.
volumetric fiask. Dilute to the mark with
dejonized, distilled water. Pipette a 10 ml.
aliquot of this solution to a 125-ml. -erlen--
myer flask. Add 40 ml. of isopropanol and 2

to 4 drops of thorin indicator. Titrate to a -

pink endpoint using 0.01N barium perchlo-
rate. Run & blank with each scries of
samples.

6. Calibration.

5.1 Use standard methods and equipment

approved by the Administrator to calibrate
the orifice meter, pitot tube, dry gas meter,
and probe heater,
- 52 Standardize the sulfuric acld with po-
tassium acid phthalate as a primary stand-
ard. Standardize the barlum perchlorate
with 25 ml. of standard sulfuric acld con-
taining 100 ml. of isopropanol.

6. Calculations.

6.1 Dry gas volume. Correct the sample
volume measured by the dry gas meter to-
standard conditions (70° F.- and 29.92 in.
Hg) by using.Equatlon 6-1.

(“’"‘) (F)-

VoPour -
(_17 e Hg T., equation 6-1
where'

* Vm,g=Volume 6f gas sample through the’
dry gas meter (standard condi- '
tions), cu. {t.

Va=Volume of gas sample throrgh the
dary gas meter (meter condmons) ,
cu. It.

T, a=Absolute tempemture at standard
conditions, 630° R. -

Tm=Average dry gas meter tempemture,

‘R.

- . 0.

~'P,,,=Barometric pressure at the orifice .
meter, in, Hg.
e =Absolute pressure at standard con-
ditions, 29.92 in. Hg. ’ -
6.2 Sulfur dioxide concentration. :

,

o0, = - Toa . :
s Vi=Va) (N)(V”‘")‘
(7 05X 105 22 Voo
) o ; equation 6;2
wherg ~ '

cso,=Concentration of ‘sulfur di-.
. oxige at standard cond.ttiom,
dry basis, lb./cu. ft.

1. 05>< 10-=Conversion factor including
the number of grams per gram
equivalent of sulfur dioxide
(32 g./g.~eq.), 453.6 g./1b,, and
1,000 ml./1, }b.-1./g.-ml.

V,=Volume of barium perchlorate
titrant used for the sample, ml.
V,,—Volu.me of barlum perchlorate
titrant used for the blank, mil.
N=Normality of barilum perchlo-
rate titrant, g.-eq./l.

N
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Veeta=Tota} soluuon volume or sulfur

dioxide, ml.
Va=Volume of sample
titrated, mi.

Vau, o =Volume of gas sample through
the dry gas meter (standard
conditions), see Equﬂ.t.lon 61,
cu. It.
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METHOD 7—DETERMINATION 0? NI'I'ROGEN
OXIDE. EMISSIONS FROM STATIONARY SOURCES

" 1. Principle and applicability.

1.1 Principle. A. grab sample 15 collected
in an evacuated flask containing a dilute
sulfuric acld-hydrogen. peroxide absorbing
solution, and. the nitrogen oxides, except ni-
trous oxide, are measured colorimetrically
using the phenoldisulfonic acid (PDS)
procedure, . -

1.2 Applicability. This method is applica-
ble for the measurement of nitrogen oxides
from stationary sources only when specified

-by the test procedures for determining coms-

pliance with New Source Performance
Standards, - - ’

2. Apparatus.

2.1 Sampling. See Figure 'l—l.

2.1.1 Probe—Pyrex!® glass, heated, with
fllter to remove particulate matter. Heating
is unnecessary if the probe remains dry dur-
ing the purging period.

2.1.2 Collection flask—Two litter, Pyrex?
round bottom with short neck and 24/40
standard taper opening, protected against
implosion or breakage,

2.1.3 Flask valve—T-bore stopcock con-
nected t0 a 24/40 standard. taper joint.

214 Temperature gauge—Dial-type ther-
mometer, or equlvalent, capable of measur-
ing 2° F. intervals from 25* to 125° F.

2:1.,5 Vacuum line—Tubing capable of
withstanding a vacuum of 3-in. Hg absolute
pressure, with “I" connectlon and T-bore
stopcock, or equlvalent.

2,16 Pressure gauge—U-tube manom-
eter, 36 inches, with 0.1 inch divisions, or
equivalent.

2.1.7 Pump——Capable of producing a vac-
uum of 3-in. Hg absolutz pressure.

2.1.8 Squeeze bulb—One way.

2.2 Sample recovery.

2.2.1 Pipette or dropper.

2.2.2 Glass storage contnlners——Cushioned
for ahlpping

. 3Trade name. . L
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FROE ' p ‘ FLASK VAL
. \ _ ~
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k4
FILTER ., i
" GROUND-GLASS SOCKET, WT
§NO, 12/5 _
FLASK SHIELD.]
8-WAY STOPCOCK;
T-BORE, S, PYREX,
2-mm BORE, 8-vm 0D .
GROUND-GLASS CONE, < -
STANDARD TAPER, -GROUND-GLASS
 SLEEVE NO, 24740 SOCKET, §NO, 124
. .o PYREX ‘

- N

223 Glass wash bottle,

2.3 Anslysis, . . N

238.1 Steam bath, . o
' 232 Beakers or casseroles—3250 ml., one
for cach sample and standard (blank).

233 Volumetric pipettes—1, 2, and 10 ml.

234 Transfer pipette—106 mi, with 6.1 ml,
divisions. .

23.6 Volumetric flask—100 ml., one for
each sample, and 1,000 ml. for the standard
(blank). .

28.6 Spectrophotometer—To measure ab-
" sorbance at 420mpy.

© 23.7 Graduated cylinder—100 ml, with
1.0 ml, divisions. N

'2.3.8 Analytical balance—To measure to
0.1 mg. . .

3. Reagents. :
. 3.1 Sampling. .
+3.1.1 Absorbing solution—Add 2.8 ml. of
ooncentrated H,SO, to 1 liter of distilled
water. Mix well and add 6 ml. of 3 percent
hydrogen peroxide. Prepare a fresh solution
weekly and do not expose to extreme heat or
direct sunlight.

3.2 Bample recovery.

8.2.1 Sodlum hydroxide (1N)—Dissolve
40 g. NaOH in distllled water and dllute to

1 ter,

3.2.2 Red litmus paper.

3.23 Water—Delonized, distilled.

3.3 Analysis, ,

3.3.1 Fuming sulturic actd—15 to 18N by
welght freo sulfur trloxide. '

8.3.3 Phenol—White solid reagent grade.

8.33 Sulfuric actd—Concentrated reagent
grade, o '

3.3.4 Standard solution—Dissolve 0.5495 e.
potassium nitrate (KNO,) in distilled water
and diluto to 1 lMter. For the working stand-
ard solutlon, dfiute 10 ml, of the resulting
solution to 100 mi, with distilled water, One
ml, of the working standard solution s
oquivalent to 25 ug. nltrogea dtoxide,
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"= ... Figure 741, Sampling

-8.38.5 “Water—Delonized, distilied.

8.3.6 Phenoldisulfonic acld solution—DIis«
solve 25 g. of pure white phenol In 150 ml,
concentrated sulfuric acld on a steam bath.
Cool, add 75 ml. fuming sulfurie: acid, and
heat at 100° C. for 2 hours. Store in a dark,
stoppered bottle, .

4. Procedure. - !

4.1 Sampling. \

4.1.1 Pipette 25 ml. of absorbing solution
into a sample flask., Insert the fiask valve
stopper Into the flask with the valve in the
“purge” position. Assemble the sampling
traln as shown in Figure 7-1 and place the
probe at the sampling polnt. Turn the flask
valve and the pump valve to their “evacuate’

.positions. Evacuate the flask to at least 3-in.

Hg absolute pressure. Turn the pump valve to
its “vent” position and turn off the pump,
Check the manometer for any fluctuation in
the mercury level, If there is & visible change
over the span of 1 minute, check for leaks.
Record the initial volume, temperature, and
barometric pressure. Turn the flask valve to

its “purge” position, and then do the same

with the pump valve. Purge the probe and the
vacuum tube using the squeeze bulb, If eon-
densatlon occurs in the probe and flask valve
area, heat the probe and purge until the con-
densation disappears, Then turn the pump
valve to its “vent” position. Turn the flask
valve to its “sample” position and allow sam=
ple to enter the flask for about 15 seconds.
After coliecting the sample, turn the flask
valve to its “purge” position and disconnect

- tho flask from the sampling train. Shake the

flask for 5§ minutes.

4.2 Sample recovery. ’

4.21 Let the flask sit for a minimum of
18 hours and then shake the contents for 2
minutes. Connect the flask to a mereury
filled U-tube manometer, open the valve from
the flask to the manometer, and record the

flask pressuro and temperature along with

. .

.
..
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trz:\in. ﬂésk valve, aﬁd flask, .
7 . .

2LITER, ROUND-BOTTOM, SHORT NEC

* WITH § SLEEVE NO. 24/40 - . .

- . Sose .

the barometric pressure. Transfer the flask
contents 1o a contalner for shipmens or to
& 250-ml, beaker for analysis. Rinse the flask
with two portions of water (approximately
10 ml.) and add to the same amount of rinse
water as in the sample, For a blank use 25 ml.
of absorbing solution and the solution in a

- contatner for shipment or in a 250-ml. beaker

for analysis. Prior to shipping or analysis, add
sodlum hydroxide (1N) dropwise into both
the sample and the blank until alkaline to

litmus paper (about 25 to 35 drops in each).

. 4.3 Analysis. . - .
- 43.1 If the sample has been shipped in
a container, transfer the contents to a 250
ml. beaker using a small amount of water.
Evaporate the solutlon to dryness on a steam
bath and then cool. Add 2 ml. phenoldisul-
fonic acld solution to the dried residue and
triturate thoroughly with a glass rod. Make
sure the solution contacts all the residue.
Add 1'ml. water and 4 drops of concentrated
sulfuric acid. Heat the solution on a steam
bath for 3 minutes with occasional stirring.
Cool, add 20 ml. water, mix well by stirring,
and add concentrated ammonium hydroxide
dropwise with constant stirring until alkaline
to litmus paper. Transfer the solution to a
100-ml. volumetric flask and wash the beaker
three times with 4- to 5-ml. portions of water.
Dilute to the mark and mix thoroughly. If
the sample contains sollds, transfer a por-
tlon of the solution to a clean, dry centrifuge
tube and centrifuge, or fllter a portion of
the-solution. Measure the absorbance of each
sample at 420 m, using the blank solution
as & zero. Dilute the sample and the blank

' with a suitable amount of distilled water

if absorbance falls outside the range of call-
bratlon. : .

6. Calibration.

6.1 Flask volume. Assemble the flask and
flask valve and fill with water to the stop-

cock. Measure the volume of water to 410

Lo
.
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APPENDIX F

LABORATORY REPORT

This section presents the report on particulate analyses which
were performed in the MRI Laboratory. The analytical data for the S0,

analyses were presented in Table B-TII.
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PARTICULATE ANALYSIS

RUN NO. _ 1
Impinger H,O:
Volume after sampling 692 ml Ether-chloroform extraction
Impinger prefilled with 200 ml of impinger water 225.79 mg
Volume collected ____EEE___ml Impinger water residue__ 43.17 mg
Impingers and back half of filter, acetone wash: Weight results 167.72 mg
Dry probe and cyclone catch: Weight results 0 mg
Probe, cyclone, flask, and front half of
filter, acetone wash: Weight results 93.53  mg
Filter Papers and Dry Filter Particulate
Filter No. Container No.
51 1051
Filter particulate weight 134.32 mg
664.53
Total particulate weight mg

Silica gel (approx. 200 g) + container

Weight after test: 615
Weight before test: 990
Moisture weight collected: 25

Sample No. 1

Analyze for: Particulate Weight.

Method determination: Specified in Federal Register,

Comments: Acetone blank of 1.10 mg should be subtracted from total particulate weight.

All other blanks were zero.
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PARTICULATE ANALYSIS

RUN NO. _2

Impinger H,0:

Volume after sampling 1,020 m1 Ether-chloroform extraction
Impinger prefilled with 400 ml of impinger water 112.48 mg
Volume collected 620 ml Impinger water residue 303.75 mg
Impingers and back half of filter, acetone wash; Weight results 9.90 mg
) 0
Dry probe and cyclone catch: Weight results mg
Probe, cyclone, flask, and front half of
filter, acetone wash: Weight results 88.03 mg
Filter Papers and Dry Filter Particulate
Filter No. Container No.,
52 1052
o3 1053 Filter particulate weight 124.66 mg
Total particulate weight 658.80 mg

Silica gel (approx. 200 g) + container

Weight after test: 629
Weight before test: 604
Moisture weight collected: 25

Sample No. 2

Analyze for: rarticulate weight.

Method détermination; Specified in Federal Register.

Comments: Acetone blank of 1.82 mg should be subtracted from total particulate weight.

A1l other blanks were zero.
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PARTICULATE ANALYSIS

RUN NO. 5

Impinger HyO0:

Volume after sampling. 483 ml Ether-chloroform extraction
Impinger prefilled with 200 ml of impinger water 15.94 me
Volume collected 283 ml Impinger water residue 24.36 mg
Impingers and back half of filter, acetone wash: Weight results 7.72 mg
Dry probe and cyclone catch: Weight results 0 mg
Probe, cyclone, flask, and front half of
filter, acetone wash: Weight results 59.62 mg
Filter Papers and Dry Filter Particulate
Filter No. Container No.
54 1054
Filter particulate weight 49.80 mg
Total pafticulate weight 157.04 mg

Silica gel (approx. 200 g) + container

Weight after test: 619.5
Weight before test: 606
Moisture weight collected: 13.5

Sample No., 3

Analyze for: Particulate weight.

Method determination:

Specified in Federal Register.

Comments: All other blanks were zero.
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PARTICULATE ANALYSIS

RUN NO. 4

Impinger Hy0:

Volume after sampling 588 ml Ether-chloroform extraction
Impinger prefilled with 200 ml of impinger water 20.94 mg
Volume collected 588 ml Impinger water residue 288.09 mg
Impingers and back half of filter, acetone wash: Weight results 11.58 mg
Dry probe and cyclone catch: Weight results 0 mg
Probe, cyclone, flask, and front half of
filter, acetone wash: Weight results 131.36 mg
Filter Papers and Dry Filter Particulate
Filter No. Container No. ’
55 1055
Filter particulate weight 97.49 mg
Total particulate weight 619.46 g

Silica gel (approx. 200 g) + container

Weight after test: 611
Weight before test: 595
Moisture weight collected: 16

Sample No. 4

Analyze for: Particulate weight.

Method determination: Specified in Federal Register.

Comments: All other blanks were zero.
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APPENDIX G

TEST LOG

Table G-I presents the actual time during which each sampling

was conducted.
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TABLE G-I

SAMPLING LOG
Elapsed
Time
Run Location Pollutant Date Began Ended (min)
1 Stack (W) Particulates  12/14/71 3:05 p.m. 4:25 p.m. } 160
1 Stack (N) Particulates  12/14/71L 6:08 p.m. 7:28 p.m.
1-N1  Stack (N) NO, 12/14/71- 5:50 p.m. , -
1F-M Feed line Moisture 12/14/71 12:00 p.m. 12:20 p.m 20
1F-C Feed line Integrated 12/14/71 3:45 p.m. 4:55 p.m 70
o,/  Stack (W) Particulates  12/15/71 10:55 a.m. 12:57 p.m
2 Stack (N) Particulates 12/15/71 2:58 p.m. 3:52 p.m 242
5:06 p.m. 6:12 p.m
2-N1  Stack (N) NO, 12/15/71 11:30 a.m. -
2-N2  Stack (N) NO, 12/15/71 12:15 p.m. -
2-N3 Stack (W)  NO, 12/15/71 2:55 p.m. -
2-N4  Stack (W) NO, 12/15/71 5:15 p.m. -
2-S1  Stack (W) SO 12/15/71 3:20 p.m. 4:20 p.m 60
2F-M  Feed line Moisture 12/15/71 10:30 a.m. 2:15 p.m 2es
2F-C Feed line Integrated 12/15/71 2:45 p.m. 4:00 p.m 75
3 Stack (N) Particulates 12/16/71 9:27 a.m. 10.27 a.nm. } 120
3 Stack (W) Particulates 12/16/71 11:01 a.m. 12:01 p.m.
3-N1  Stack (W) NOy 12/16/71 10:20 a.m. : -
3-N2  Stack (N) NOy 12/16/71 11:10 a.m. -
3-N3 Stack (N) NOy 12/16/71 2:20 p.m. -
3-81  Stack (N) S0 12/16/71 11:50 a.m. 1:50 p.m 120
3F-M  Feed line Moisture 12/16/71 10:00 a.m. 3:00 p.m.
3F-C Feed line Integrated 12/16/71 10:00 a.m. 11:20 a.m. 80
4 Stack (N) Particulates 12/16/71 3:45 p.m. 4:45 p.m.
4 Stack (W) - Particulates 12/16/71 5:32 p.m. 6.32 p.m.j} 120
4-N1  Stack (W) NO, 12/16/71 5:45 p.m. -
4-N2  Stack (W) NO, 12/16/71 7:25 p.m. -
4-51 Stack (W) 802 : . 12/16/71 6:18 p.m. 7:18 p.m. 60
4F-C  "Feed line Integrated 12/16/71 3:30 p.m. 4:45 p.m. 75

[

a/ A filter change was required during this traverse.
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APPENDIX H

PROJECT PARTICIPANTS AND TITLES

Name

Paul Constant
Pat Shesa

Ed Trompeter
Bob Conkling
Bob Stultz
Henry Maloney
Bill Shutts
Gary Kelso

Reid Flippin
Fred Bergman
Mike Hammons
Terry Howard

Chatten Cowherd
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Program Manager

- Project Chief

Testing Engineer
(particulates)

Testing Engineer
- (particulates)

Engineering Technician
(particulates)

Engineering Technician
 (particulates)

Testing Engineer
(stack gases)

Testing'Engineer
(feed line gases)

Field Laboratory Technician
Analytical Chemist
Laboratory Technician

Iaboratory Technician

Consultant



