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PREFACE
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as the Project Chief and directed the MRI field team consisting of Messrs.
Henry Moloney, Acid and Water Sampler; William Maxwell, Engineering Technician;
Reid Flippin, Teéting Engiﬁeer; Michael Bechtold, Engineering Techunician; and
William Cunningham, Laboratory Technician. Mr. Winton Kelly, EPA, was Project
Officer and Mr. Lee Beck was the Field Engineer responsible for collecting

process data. Mr, E. P. Shea prepared this final report.
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I, INTRODUCTION

Under the Clean Air Act as aﬁended, the Environmental Protection
Agency is charged with the establishment of performance standards for station-
ary source categories which may contribute significantly to air pollution. A
performance standard is a standard fo; emissions of air pollutants which reflect
emission limitationslattainable through the best emission reductién systems that
have been adequately demonstrated (taking into account economic considerations).

The development of realistic performance standards requires accurate
data on pollution emissions within the various source categories. The objec-
tive of this project was to collect the data on .emissions of fluoride and am-
monia at a diémmpnium pﬁosphate fertilizer plant. The ARCO Chemical Company
plant at Fort Madison, Iowé, was designatea by EPA as representative of a well
controlled plant and was therefore selected for the emission testing program,
This report presents the results of the tests run at the fertilizer plant to
determine the fluoride and apmonia emissions,

Oﬁ Monday, 19 March 1973, the equipment and personnel arrived at the
site. The platform erection was not finished. On Tuesday, 20 March 1973, the
equipment was unloaded at the stack and the laboratory. The support rails were
installed on Portskl and 2, but not on Ports 3 and 4, The platform uprights
used to fasten the support rails were not located properly and ARCO maintenance
people had to be recalled to chénge the uprights. A preliminary velocity and
‘temperature traverse was run Tuesday on Ports 1 and 2. The moisture determina-

tion run was not successful, so an assumed moisture value was used in setting



up the nomograph for Run No. i on Wednesday, 21 March 1973. The assumed value
of 20% was ébout three times the actual moisture. This erroneéus assumption
resulted in Run No. 1 having an 88.6 isokinetic value. The other four runs
gsing a 7% moisture value had isokinetic values of 98.3, 103.2, 100.9, and
105.3

On Tuesday, 20 March 1973, we were informed by the project officer
that sampling for ammonia was to be conducted if possible. We had enough
equipment to do this and we were able to get sulfuric acid from ARCO so we
ran five tests for fluoride and four additional tests for ammonia. The re-
sults of these tests are included in this report. The samples were collected
and packaged in polypropylene sample jars and given to the project offi;er
for delivery to the EPA analytical laboratory.

On Friday, 23 March 1973, we ran three tests--one fluoride, one am-
monia, and one integrated gas éample-—removed the equipment from tﬁe stack,
.loaded the truck, and cléared the site. On Saturday, 24 March 1973, the crew

returned to Kansas City.

II. SUMMARY OF RESULTS

Table I presents a summary of results from the fluoride runs. The
fluoride caught in the cyclone ranged from 0.00 to 0.2 1b/hr with an average
emission of 0.108 1b/hr. The fluoride per ton of PZOS ranged‘from 0.0 to
0.0123 1b/ton with an average of 0.007 1b/ton. The fluoride detected was

present in the soluble form in the cyclone catch from all five runs. The



analysis for insoluble fluoride.showed less than 0.06 mg which is the lower
limit of detection for the analytical method used.

Total fluorides caught during each of the five emission tests are
in Table I. As was the case in the cylcone catch, only soluble fluoride
was detectéd from all runs except No. 4. In Run No. 4 there was 0.08 mg
of insolﬁble fluoride detected. The total fluoride emitted ranged from
0.39 1b/hr to 0.85 1lb/hr with an average emission of 0.554 1b/hr of

fluoride. Table I also shows the emissions per ton of P processed.

205
It ranges from 0.0758 1b/ton to 0.0555 1b/ton with average of 0.0356 1b/ton.
Table I shows also the results of the moisture and Orsat analysis
of the stack gases for each fluoride run. The moisture varied from 5.4%
to 7.5% with an average of 6;5%. There was no detectable CO present. The
CO; content of the stack gas varied from 0.2% to 0.6%, with an average of
0.34%. The average oxygen content for'the five runs was 20.58%, with a
variance from 20.2% to 21.0%.

Table II shows the weight of fluoride collected in each emission
test. The data as presented show the soluble and insoluble fluoride caught
in the cyclone and soluble and insoluble fluorides in the total catch.

The analytical results for the scrubber liquid samples, the feed
and product samples, are presented in Table III.

For the four ammonia runs, the analytical results show that there
was no detectable ammoniavdischargeé from the DAP stack during the test

period. All of the analyses show < 0.3 mg of ammonia. The lower detection

limit for the analytical method is 0.3 mg of ammonia. Using the average



TABLE 1

SUMMARY OF RESULTS - TOTAL CATCH

NAME DESCRIPTION UNITS 1F 2F 3F 4F SF
DATE OF RUN 03-21-73 03-21-73 03-22-73 03-22-73 03-23-73
' 0S STK FLOWRATEs DRYsSTD CN DSCFM 135060 142550 129498 138549 116248
~QA-- - ACTUAL STACK FLOWRATE ACFM 156408 - 165428 151009 158642 - - 135750
PMOS  PERCENT MOISTURE BY VOL : 6.5 . 646 6.5 Se4 7.5
_PCO2.---.PERCENT CO2 BY VOL, DRY .- o o3 Y .2 : Y
P02 PERCENT 02 BY VOLs DRY , 20.5 21.0 2042 20.6 - 20.6
-.PCO.. . PERCENT CO BY VOLs DRY o 0.0 0,0 0.0 060 ——- 040
PROCESS FEED RATE TONS P,0g /HR 14.0 15.3 18.2 16.2 '14.6
FLUORIDES -- CYCLONE CATCH . . . e
_MF_______ FLUORIDE WT-CYCLONE MG 450 W70 W10 .. . .BO. 0.0
CAN  FLUORIDE LOAD-PTL,STD CN GR/DSCF «00012 «00015 00002 0001 --
_CAT... | FLUORIDE LOAD-PTL.STK CN "GR/ACF 00011 . : !
CAW ’ C , . ~.-+00013. .. ,00002 . L,00015 --
. FLUORIDE EMIS-CYCLONE . LB/HR 14 .18 02 .20 -
FLUORIDE EMISSIONS LB/TON P05 0.01 0.0117 0.001 0.0123 0.0
MT FLUORIDE WT-TOTAL . a U - - e
: MG 1.70 3.30 1.90
—~CAO -. FLUORIDE LOAD-TTL . . 2.28 1.60
oo ,SID CN . GR/DSCF «00042 .00070 «00042 «00048 00039 -
_ FLUORIDE LOAD-TTL,STK CN GR/ACF «00036 «00060 .00036 00042 .0
~CAX --- FLUORIDE EMIS-TOTAL _ LB/HR .49 a5 .. g A= . 0033
FLUORIDE EMISSIONS LB/TON P,0c 0.035 0.0555 _ 0.0258  0.0351 0.0267"

| IC PERC IMPINGER CATCH : 71.4 78.8 95.7 64.9 100.0



Run

Number

1F
2F -
3F
4F

5F

TABLE II

WEIGHT RESULTS - FLUORIDE RUNS

Cyclone Catch Weight (mg)

Total Weight (mg)

Soluble Insoluble Total Soluble
. Fluorides Fluorides Fluorides Fluorides
0.5 R 0.5 1.7
0.7 ' -- 0.7 3.3
0.1 - 0.1 | 1.9
0.8 -- 0.8 2.2
- -- -- 1.6

Insoluble
Fluorides

Total

Fluorides

1.7
3.3

1.9

2,28

1.6



Sample
Run Identification
No, No.

1F 503
504
505a/
506

507
508b/
509
510

2F 515.
: 516
517
518

519
520
521
522

3F 527
528
529
530

531
532
533
534

4F 537
538a/
539
540
541

542
543
544
545

5F 549
550
551
552

553
554
555
556

TABLE III

ANALYSIS RESULTS - FLUORIDE RUNS

Description of Sample

Venturi scrubber inlet liquor (267 H3PO4)

Venturi scrubber outlet liquor (26% H3PO4)

Gypsum pond water

Reactor-~granulator afterscrubber outlet
liquor

Cooler afterscrubber outlet liquor

Drier afterscrubber outlet liquor

Feed Acid (547 H3PO4)

DAP product

Venturi scrubber inlet liquor (267% H3PO4)

Venturi scrubber outlet liquor (26% H3PO4)

Gypsum pond water

Reactor--granulator afterscrubber outlet
liquor

Cooler afterscrubber outlet liquor

Drier afterscrubber outlet liquor

Feed Acid (54% H3PO4)

DAP product

Venturi scrubber inlet liquor (26% H3PO4)

Venturi scrubber outlet liquor (26% H3PO4)

Gypsum pond water

Reactor--granulator afterscrubber outlet
liquor

Cooler afterscrubber outlet liquor

Drier afterscrubber outlet liquor

Feed Acid (547 H3PO4)

DAP product

Venturi scrubber inlet liquor (267 H3PO4)
Venturi scrubber outlet liquor (26% H3PO4)
Gypsum pond water
Farm runoff water

"Reactor--granulator afterscrubber outlet

liquor
Cooler afterscrubber outlet liquor
Drier afterscrubber outlet liquor
Feed Acid (547 H3PO4)
DAP product

Venturi scrubber inlet liquor (26% H3PO4)

Venturi scrubber outlet liquor (26% H3PO,)

Gypsum pond water

Reactor--granulator afterscrubber outlet
liquor

Cooler afterscrubber outlet liquor

Drier afterscrubber outlet liquor

Feed Acid (54% H3POy4)

DAP product

a/ Sample lost during shipment.

b/ Sample wissing.

Total

Fluorides

17.3 gm/¢
13.8 gm/4

1.7 gm/4

1.8 gm/2

12.1 gm/2¢
26.4 mg/gm

6.6 gm/t
17.8 gm/2
1.8 gm/L
1.7 gm/4
1.9 gm/4

1.8 gm/4

5.2 gm/4

6.0 mg/gm
6 gm/L
0 gm/4
.0 gm/4
6 gm/L

1.7 gn/4
1.7 gm/L
14,5 gm/L
4.4 mg/gm

25.8 gm/4

1
.7 gm/L

mg/gm

5

2 gm/4
.8 gm/2
8 gm/4

1.8 gm/&
1.7 gm/e
5.5 gm/4
5.7 mg/gm

P205

850 gm/4
520 mg/gm

2,7 gm/4

800 gm/4
470 mg/gm

2.8 gm/2

790 gm/4
500 mg/gm

2.8 gm/4
14.5 mg/4

750 gm/Z
480 mg/gm

2.8 gm/4

730 gm/¢
460 mg/gm

0.033
1.78
1.65

0.37

1.73

Ammonia

100.8 gm/£
592.6 mg/L

504.1 wg/f

211.2 mg/gm

86 gm/L
449.6 mg/i

463,0 mg/i
828.0 mg/L

197.5 mg/gm

107.5 gm/4
487.1 mg/é

1.3 gm/4
580 mg/L

228.2 mg/gm

115.8 mg/2

599.5 mg/L
1.3 gm/4

'201.0 mg/gm

111.3 gm/2
910 mg/L

630 wg/L
630 mg/L

204.4 mg/gm



standard‘volumesampled,44.135 DSCF and 0.3 mg NH3, the concentration of

ammonia is < 0.337 ppm.
Example Calculation

Ave VMSTD

1t

44,135 DSCF

Wt NH3

< 0.3 mg

DSCF x 0.0283 = NM3

17

0.3 mg
44.135 x DSCF x 0.0283 NM3/DSCF

0.2367 mg/NM3

3 2.2 . _
* Mol. wt ppe

0.2367 mg/NM3 x  24.2 _
17

< 0.337 ppm



During the first fluoride run it was discovered that Point No. 3
in Port No. 2 was a dead spot. At first it was thought that the pitot tubes
and lines were plugged. The test was stopped and the lines examined, but
nothing was found. No AP reading was observed at this point. The project
officer consulted with the ARCO people and they confirmed that they indeed
had a dead spot in the stack. We merd an inch away and finished the run.
On all future runs we stayed an inch away from Point No. 3 in Port No. 2.

On 'a process weight basis, the results of the five test runs range
from 0.026 to 0.055 1b F/ton P,05 and average 0.036 1b F/ton Py0s.

In an attempt to compare the effectiveness of a spray-crossflow
packed scrubber using fresh water with one using gypsum pond water, one of
the five test runs was performed while one of the three packed scurbbers was
using farm runoff water (not contaminated with fluorides) as the scrubbing
liquor. Two such samples were to be taken, but due to process equipment
failure, the collection of only one was possible. The result of this test
run (Run No. 4) was 0.036 1b F/ton'szs.. The average of many tests performed
while one scrubber uses farm runoff water should be lower than the average
of many tests performed while all the scrubbers are scrubbing with pond
water contaminated with fluorides. The result of this single sample is not
sufficient for a valid comparison and no conclusion can be made.

The sampling train for all five test runs was modified to include
an unheated cyclone between the probe and the impingers. This modification
was made in an attempt to indicate the relative amounts of pond water mist

and/or other particulates in the sampled gas stream. The cyclone catches



contained from 0 to 0,013 1b.F/ton P505, which is from 0% to 35% of the

total fluoride catches. Run No. 4 (using farm runoff water) yielded the
highest value. If a significant quantity of fluoride contaﬁinated mist is
present in this plant's gas stream, the least amount of fluorides would be
expected in the cyclone catch of Run No. 4. That this test did not yield

the lowest percentage of fluorides captured in the cyclone, indicates that
fluoride contaminated mist is‘not an appreciable portion of the total fluoride
emisssions at this plant.

Both changes, the sampling of the plant while one of the scrubbers
was using farm runoff water and the inclusion of the cyclone in the sampling
train, were attempts to show strong tren@s in_the amount of particulates in
the gas stream and the effect of scrubbing fluorides with fresh wéter. The
results fail to indicate any strong trends; A complete analysis would re-

quire different methods and more samples.

III. PROCESS DESCRIPTION AND OPERATION

The diammonium phosphate (DAP) facility‘at ARCO Chemical Company,
Fort Madison, Iowa, is designed to produce 750 tons/day of product (345 tons
ons/day). Normal operation is at the design rate.

At this location ammonia is reacted with phosphoric acid in a pre-
neutralizer or reactor. Sqlfuric acid is also added to the reaction mixture,
The slurry from the reactor is fed to a granulator along with recygled off-
size product and recovered dust. Additional ammonia is added in the

granulator. From the granulator, the DAP product passes through a rotary



dryer. After drying, the product is screened to remove oversize and under-
size product. The oversize product is ground in a cage mill and returned
to the granulator along with the undersize fines. The on-size product is
passed through a rotary cooler to storage.

Three separate systems are used to control the particulate,
fluoride, and ammonia emissions from the process, The reactor-granulator
system is equipped with a venturi scrubber followed by a crossflow packed
scrubber of Teller design.

The dryer and cooler are each equipped with separate systems
identical'to the reactor-granulator control system, except that in each
case, the venturi scrubber is precéded by a battery of four parallel cyclones
for particulate removal,

Thirty percent acid, diluted to 25% with gypsum pond water, is
used in each venturi scrubber to control fluorides and recover any ammonia
in the gas stream., The spent scrubber liquor is returned to the process.

The packed scrubber serving the reactor-granulator can use either
gypsum pond water containing 1,700 to 1,900 ppm fluoride as F (weight per
volume), or farm runoff water with no fluoride content. The packed
scrubbers serving the cooler and dryer use gypsum pond water as scrubbing
liquor. A total of 130,000 to 150,000 SCFM are discharged from thevth:ee
control systems through a common stack.

The first and second set of fluoride and ammonia samples were
collected on 21 March 1973. The process operated at 100~110% of its design

production rate, which is normal. The third and fourth sets of samples were

10



coilected on 22 March 1973. During the first three tests, gypsum pond water
was used in all three packed scrubbers to absorb fluorides. Prior to collec-
tion of the fourth sample, the reactor-granulator scrubber was switched to
using farm runoff water, which is not contaminated with fluorides. The fifth
and final set of samples was collected on 23 March 1973, These samples were
programmed to be collected while the reactor-granulator packed scrubber was
using farm runoff water. Collection of the sample began at 0939. At 0945,
EPA was inférmed that there was a serious problem with the pump which delivers
farm runoff water to the reactor-granulator scrubber. The scrubber was
switched to using gypsum pond water at about 0948, The scrubbing water was
switched almost instanteously. There was no time when the scrubber was dry
or operating at reduced water flow rates, Sampling was continued without
interruption. Except for this one.incident, the process and control systems
were operating at normal and uniform conditions.

The ambient temperature during testing remained around 35°F., At
this temperature, the moisture in the. stack gases created a dense plume
which continued for 50-75 ft beyond the stack and rendered visible emission
measurements difficult, However, throughout all five tests runs, there were
visible emissions which remained after the moisture plume dissipated. These

emissions were estimated to be from 10-15% opacity.

IV. LOCATION OF SAMPLING PORTS

Figure 1 shows the location of the sampling ports in the North DAP

stack at ARCO Chemical Company. There are four ports installed 90 degrees

11



EL. 646'-8-1/2" Jr © @

N \ ] 45°

10'-0-1/2"DIA. (O.D. )
STACK

— ———————

BARREL BACK
LADDER —— =

GRANULATION BLDG.
ROOF
EL. 616'-6"

INLET

EL. 551'-81/2" L 44—+

Figure 1 - DAP Plant Effluent Stack and Platform
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apaft at 8-1/2 pipe diameters from the upstream.disturbance and 2-1/2 pibe
diameters from the outlet. The fluoride samples were taken from three points
in each port at distances of 5-1/4 in., 17-5/8 in., and 35-3/8 in., from the
inside wall at each port.

The Orsat readings were obtained from integrated 30 min gas samples
taken at a distance of 24 in. from the inside wall. The ammonia sampling was
conducted at Point No. 3, Port No. 4 in the stack. Runs were of l-hr duration.

During the fluoride emission tests, samples of scrubber feed, pond
water makeup, scrubber outlet, feed acid and product, were taken. Figure 2
is a schematic, showing the location of the liquid Sagples taken. The product

sample was obtained from the plant continuous composite sampler.

V. SAMPLING AND ANALYTICAL PROCEDURES

A. Fluorides
For the particulate fluoride 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, with one major

change. The filter was installed between the third and last impinger instead
of between the cyclone and first impinger, and No. 41 Whatman filter paper
was used instead of the glass fiber filter. The analytical method used by

the EPA Laboratory was the Spadns Zirconium Lake.l/

* Mention of a specific company or product does not constitute endorsement
by EPA.

1/ APHA-AWWA-WPCF, "Standard Methods for the Examination of Water and
Wastewater," 13th Edition, 1971, pp. 174-176.

13
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Primary Scrubber Outlet Discharge-Composite

Secondary Scrubber Outlet Discharge-Separate Samples

B,D,F
H,J,L
C,E,G
LK.M

’

Figure 2 - Location of Liquid Samples

- Primary Scrubber Feed-Composite { Approx. 25% PhosphoriclAcid Solution)




The network of sampliﬁg points has previously been described. The
number of points on a traverse, sampling time at each point, and the sampling
sequence were worked out in consultation with the EPA Field Officer. Pre-
liminary measurements were made at the stack to determine temperature and
velocity profiles. A moisture was assumed for the first test run, and cal-
culated for the other tests from the moisture collected in the train on the

previous run.

B. Ammonia
The ammonia sampling was conducted using the RAC* Model 2343 "Stak-

samplr' equipment which meets the specification of the Federal Register, 36,

17 August 1971. There was one change: 100 ml of 30 g/liter H,50, was used
in the first two impingers instead of 100 ml of water. The EPA laboratory

used the Kjeldahl Distillation Analytical Method for ammonia.

C. Integrated Gas Samples

Theiequipment and procedure used for the collection of a cumulative
or integrated gas sample are essentially the same as specified in the Federal
Register., The gas sampling train, which deviates from the train design that
"Ais specified in the Register, is shown in Figure 3. This train design was
approved by EPA prior to the test. The rate of sampling was controlled by

adjusting 2 micrometer valve which acted as a critical orifice. The sampling

* Mention of a specific company or product does not constitute endorsement
by EPA. .

15
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raﬁe was set at a constant value for any testing period, such that a total
volume of gases between 1 and 1.5 cu ft were collected.

Analyses for carbon dioxide, oxygen, and carbon monoxide were
performed in the field within a few hours after the sampling was completed,

using an Orsat apparatus.

17



APPENDIX A

FLUORIDE RESULTS

This appendix contains Tables A-I.through A-I1I, Table A~I shows
the fluoride emission data for the total catch and cyclone catch; Table A-II
is the sample calculations for fluoride total catch and cyclone catch.
Table A-III contains the fluoride data and calculated values for the total

catch and the cyclone catch.

18
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NAME

. DN

T7
PB

VM

™
VMSTD
vw
VWV
PMOS

PCco2

CAN
CAO
CAT
cay
Caw
CAX

TABLE A-1

FLUORIDE EMISSION DATA

DESCNIPTION UNITS

DATE OF HUw

PROBE TIP DIAMETER IN
NET TIME OF RUN MIN
BAROMETRIC PRESSURE IMJHG
AVG ORIFICE PRES DROP INJH20
VOL DRY GAS-METER COND DCF
AVG GAS METER TEMP DEG.F
VOL DRY GAaS=-STD COND DSCF
TOTAL H20 COLLECTED ML
VOL H20 VAPOR-STD COND SCF

PERCENT MOISTURE 8Y VOL
MOLE FRACTION DRY GAS
PERCENT COZ2 BY VOLs DRY
PERCENT 02 BY vOLs DRY
PERCENT CO RY VOLs DRY
PERCENT N2 #Y VOLs ODRY
MOLECULAR wT-DRY STK GAS
MOLECULAK WT=-STK GAS
PITOT TUBE COEFFICIENT

AVG STK VELOCITY HEAD IN.H20
AVG STACK TEMPERATURE DEG.F
NET SAMPLING POINTS

STATIC PRES OF STACK INSHG
STACK PRESSURE, ABSOLUTE 1INGHG
AVG STACK GAS VELOCITY FPM
STACK AREA IN2
STK FLOWRATEs DRYsSTD CN DSCFM
ACTUAL STACK FLOWRATE ACFM

PERCENT ISOKINETIC
ANISO CORRECTION FACTOR

FLUORIDE WT-CYCLONE MG
FLUORIDE WT-TOTAL MG
PERC IMPINGER CATCH

FL. LOAD-PTL,STD CN GR/DSCF
FL. LOAD-TTL,STD CN GR/DSCF
FL. LOAD-PTL,STK CN GR/ACF
FL, LOAD-TTL,STK CN GR/ACF
FLUORIDE EMIS-PARTIAL LB/HR
FLUORIDE EMIS-TOTAL LB/nR
PROCESS FEED RATE TON P,05/HR

EMISSIONS CYCLONE
EMISSIONS TOTAL

LB F/TON P,0g
LB F/TON P,0g

1fF
93-21-73

«250
120.0
29.80

«914
61.51

6043
62453

91.3

4,33

645
«935
3
20.5
0.0

79.2
28.86
28.16

«850

«320
112.90

24
02
29,82

1991

11310
135060
156408

88.6

1.000
.50

l.70

71.4
.00012

« 00042
.00011
«00036
.14
«49
14,0
.01

.035

2F
03-21-73

«250
120.0
29.78
l1.194
72.86

66.4
73.21
109.9

5.21

b.6
«934
21.0

0.0

78.4
28.94
28.21

«850

«353
111.9

24

«03

29.81

2106

11310
142550
165428

98.3

1.000

3.30
78.8
.00015
«00070
.00013
«00060
.18
«85
15.3
.0117
.0555

3F
03-22-73

«250
120.0
29.72
l.101
68.86

60.1
69.88
102.4

4,865

6.5
«935
2
20.2
0.0

. 1946
28.84
28.13

«850

«300
114.3

24
«03
29.75

1923

11310
129498
151009

103.2

1.000

.10
1.90
95.7
.00002
00042
.00002
«00036
.02
47
. 18,2
.001
.0258

4F
03-22-73

«250
120,0
29.60
1.194
72445

61.6
73.03

87.9

4417

5.4
«946
o4
20.6
0.0

79.0
28.89
28430

«850

¢330
107.3

24

-«03
29.57

2020
11310

138549
158642
100.9
1.000
.80

2.28

64.9
.00017

« 00048
.00015
«00042
« 20
«57

16.2
.0123
.0351

S5F
03-23-73

«250
120.0
29.80

«897
63.30

63.6
63.94
109,1

S.17

7.5
«925
2
20.6
0.0

79.2
28.86
28.04

«850

«247
110.7

24
«03
29.83

1728

11310
116248
135750

105.3

1.000

0.0

1.60

100

0.0
«00039

0.0
«00033

0.0
«39

14.6
0.0
.0267



TABLE A-II

EXAMPLE FLUORIDE CALCULATIONS

~-—~1e -VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS

17.71§VM§(PB + pM/1306)
TM’4600
17.71% 61.51%(29480+ +914/1346)

e s i L B e e e . e ————————— e c——————— = 62.53 DSCF
‘ 60634460,

e 2e--- VOLUME OF WATER VAPOR AT STANDARD CONDITIONS

VWV = 0.0476%VW = 0.0474% 9143 = 4.33 SCF

——3e.. . PERCENT MOISTURE IN STACK GAS

100, #VWV 100.% 4,33

—_———eeee. . PMOS = mmemecccea- S essrescecco--- = 645 PERCENT
VMSTD+VWV 62053+ 4,33

——%e _MOLE FRACTION OF DRY STACK GAS

lbdi;PMdS' ".”mIOO.-M”<.6;SA
—ee..MD = meseseces-- = eeesccccsca—e— = ... 935

——-Se._ AVERAGE MOLECULAR WEIGHT OF DRY STACK GAS

———. MWD = (PCO2 % 44/100) + (P02 * .32/100)
+ (PN2+PCO # 28/100)

= ( o3 # 44/100) + (205 % 32/100)
e 4(7942 # 28/100)

~—6e..MOLECULAR WEIGHT OF STACK GAS . . . .

T T MW = MWDSMD ¢ 18% (1-MD) ) -
o = 28.9% .935 + 18%(1- .935) = 28416 o

20



______ o TABLE A-II (Continued)
e EXAMPLE FLUORIDE CALCULATIONS _
. T. STACK GAS VELOCITY AT STACK CONDITIONS
VS = 4360% SQRT(DPS* (TS+460)) #
I SQRT(1/ (PS#*MW) )
e = 4360% SORT(  +320%( 112.04460))
#SQRT(1/(29.82%  28416)) = 1991 FPM
o 8...STACK GAS VOLUMETRIC FLOW AT STANDARD CONDITIONS, DRY BASIS
0.123#VS#ASEMDHPS
NE———— A )N L L P P ——————————— e i e e e _ e
TS+460
S 0.123% 1991# 11310% .935%29,82
| 112.0 +460 ~
o = 135060 DSCFM
9. STACK GAS VOLUMETRIC FLOW AT STACK CONDITIONS
QS % (TS+460) e
QA S eecemercaccccccccacs :
o 1T.71 % PS % MD ) -
. 135060%( 112.04460) I .
‘ S emmemecesecmesesma———- = 156408 ACFM
L 17.71%29.82% 4935 ) T
10. PERCENT ISOKINETIC AND ANISO CORRECTION FACTOR
10329 (TS 460) ¥VMSTD
PERI = =eecermeccmcccccccccnace-
e  VSHTT#PS#MD® (DN#DN) o o

e .. 1032%( 112.0+460) % 62.53

------------------------------ "= 88.6 PERCENT
e 1991% 120.0%29.82% .935% ,250 -

# 2250

91 | . e



TABLE A-II (Continued)

EXAMPLE FLUORIDE CALCULATIONS

11. FLUORIDE LOADING -- PROBE, CYCLONE, AND FILTER

(AT STANDARD CONDITIONS)

———— - CAN = 0.0154 % (MF/VMSTD) # B
e — = 0.0154*( -50/ 62.53)*10000

12,

FLUORIDE LOADING -- TOTAL (AT
STANDARD CONDITIONS)

CAO = 040154 # (MT/VMSTD) # B
= 0.0154%( 1.70/ 62.53)#1,000 =

13. FLUORIDE LOADING -- PROBE, CYCLONE, AND FILTER
(AT STACK CONDITIONS)

17,71 #CAN#PS#*MD

TS+460

e - CAT .=

17.71%  .0001%29.82% .935
112.0+460 ’

14, FLUORIDE LOADING -- TOTAL (AT

= - .00012 GR/DSCF

«00042 GR/DSCF

= .00011 GR/ACF

| STACK GONDITIONS) . .o oo oo o

. 17.71%CAO®PS#MD

CAU =

oo L 1TeTI® ,0004%29.82% ,935 . ..
e e . 112.0+460 . -




TABLE A-ITI (Concluded)

EXAMPLE FLUORIDE CALCULATIONS

15, FLUORIDE EMISSION RATE
-- PROBEs CYCLONEs AND FILTER

e . CAW = 0.00857%CAN%GS
e = 0.,00857%  .0001* 135060 = .14 LB/HR
16. FLUORIDE EMISSION RATE'
R - TOTAL
" CAX = 0.00857%CAO#QS
2 0.00857%  L0004% 135060 =

e49 LB/HR

23
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TABLE A-III

FLUORIDE DATA AND CALCULATED VALUES

RUN- 3 DATE- 03-21-73

" ATMOS ATMOS STACK H20  FLUORIDE  FLUORIDE STACK INIT  PERC PERC PERC PITOT

_..TEMP PRES VAC- COND .. yr-SOL - WI-TTL  AREA VOL 02 co2 COo TUBE .
(DGF) (I+HG) (I.HZ20) (ML) (MG) (MG) (FT2) (DCF) DRY DRY DRY COEF
T 43,0 29.80 -.29 91,3 1.70 1.70 78.54 5¢31 2045 «e3 0,0 850
" 'CYCLONE CATCH ' ' .50 .50 '

. PORT- SAMP METER DELTA DELTA TEMP TEMP TRAIN STACK BOX PROBE
_POINT TIME  VOL p H IN OUT VAC TEMP TEMP T DIA  VEL
(MIN)  (DCF) (I+H20) (IH20) (DoF) (DeF) (IeHG) (DsF) (DeF) (IN)  (FPM)

!

1 1 5.00 7.50 240 «660 50.0 49.0 S0 105.0 «250 1751.3
-1 . 1. 5400 9.77 240 «660 54.0 50.0 3.0 105.0 «250 17%51.3
1 2 5.00 11.54 «240 «660 55,0 50,0 3.0 105.0 +250 1751.3
1. 2 5.00. 13.38 «200 «520 57.0 53,0 50 10740 «250 1601.6

1 3 5.00 15.82 «200 «570 59.0 54,0 Se0 10640 «250 1600.1
—1..3 5400 18.41 ¢300 . +850 61.0 55.0 560 10740 750 <250 196145
2 1 5.00 20.81 «300 «850 55,0 55,0 5.0 107.0 «250 1961.5
-2 3 5.00 23.26 . .260 - o140 62.0 5640 50 10740 «250 1826.1
2 2 5.00 25469 260 «740 65.0 57,0 5.0 108.0 «250 1827.7
-2 -2 -5.00 - 28.14 «260 e740 68.0 5840 5.0 10840 «250 1827.7
2 3 5.00 2956 «070 «210 56.0 58.0 3.0 108.0 «250 "948.3
—2 3. 5.00 30.85 «070 «210 5840 59,0 3.0 109.0 «250 949.2
3 1 5.00 33.55 «390 1100 60,0 57.0 6.0 115.0 «250 2252.2
-3 1 65.00 36.36 +«390 1.100 63,0 5840 6e5 115.0 «250 2252.2
3 2 5.00 39.33 450 1.280 67.0 58.0 7«5 12040 250 242G.7
3 2. 5.00 . 42.42 «460 1.300 69.0 59,0 Te0 12040 650 +250 2456,.6
3 3 5.00 45,55 «450 1,280 72.0 60,0 8.0 118.0 «250 2425.5
-3 3 5.00 48.81 «490 1.390 74.0 61,0 8.0 118.0 «250 2531.0
4 1 5.00 51.50 «350 1.000 60.0 59.0 6.5 11200 650 +250 2128.0
-4 1 5.00 54,28 «410 1.200 65,0 60,0 7.0 111.0 «250 2301.2
4 2 5.00 57.36 «410 1.200 71.0 6040 8.0 11240 «250 2303.2
4 2 5.00 60.55 +410 1.200 7240 62.0 8.0 11240 «250 2303.2
4 3 5.00 63.63 e410 1.200 74.0 6240 8.0 119.0 «250 2317.2
4 3 5.00 66.82 420 1.280 74,0 63.0 8.0 115.0 «250 2337.2



14

_ TABLE_Af{;I“(Continued)
FLUORIDE DATA AND CALCULATED VALUES

. ., RUN-. 2F DATE- 03-21-73

ATMOS ATMOS STACK H20 FLUORIDE FLUORIDE STACK INIT PERC PERC PERC PITOT

.. TEMP  PRES VAC  COND WT-SOL WT-TTL AREA  VOL. 02 €02 CO TUBE
(DGF) (IHG) (I.HZ20) (ML) (MG) (MG) (FT2) (DCF) DRY DRY DRY COEF
S0.0 29.78 -4+35 109.,9 3.30 330 78.54% 66.88 21,0 e6 0.0 ¢ 850
CYCLONE CATCH _ - +70 .70

PORT=- SAMP METER DELTA DELTA TEMP TEMP TRAIN STACK BOX PROBE
POINT TIME VOL P H IN OUT VAC TEMP TEMP T DIA VEL
{MIN) (DCF) (I.H20) (I.H20) (DeF) (DeF) (IaHG) (DeF) (DeF) (IN) (FPM)

1 1 5.00 69.65 350 1.020 54.0 53,0 4.0 110.0 «250 2122.9
-1 1 5.00 T2.46 «350 1.020 59.0 54.0 4.0 110.0 250 2122.9
1 2 5.00 75,34 «380 1120 67.0 5540 4.0 109.0 «250 2210.1
-1 2 5400 784,56 «410 1220 72.0 57.0 40 10940 82.0 ..250 2295.7
1 3 5.00 81430 «330 1000 75.0 59.0 4,0 120.0 «250 2079.4
~--1..3 5.00 84412 . 330 1.000 76.0 6140 4.0 120.0 «250 2079.4
2 1 5.00 86.85 «280 . 970 67.0 62.0 4.0 125.0 «250 1923,.6
—.2. 1 5,00 89,75 «320 1.060 70.0 63,0 4.0 125.0 95.0 +250 2056.4
2 2 5.00 92.46 «270 e950 7640 6440 4.0 12540 «250 1889.0
-—.2 2 5.00 95.24 «270 «950 78.0 64.0 4.0 125.0 «250 1889.,0 .
.2 3 5.00 97.30 «090 «320 76.0 66.0 2.0 12240 «250 1087.8
-2 3 5.00  98.99 «090 . 4320 T74.0 66.0 2.0 122.0 «250 1087.,8 .. .
3 1 5,00 102.28 405 1.450 65.0 65.0 5.0 120.0 69,0 .250 2303.6
~-3 1 5,00 105.70 «405 14450 70.0 64.0 S.5 110.0 «250 2283.7
3 2 5.00 109.20 «460 1600 7640 6440 6.0 109.0 «250 2431.6
- 3 2 5.00 112.80 460 1.600 80.0 65.0 6.0 109.0 61.0 250 2431.6
3 3 5,00 116.34 «480 1.700 80.0 6640 6.0 109.0 «250 2483,9
-3 .3 5.00 119.92 480 © 14700 81l.0 6640 6.0 108.0 «250 2481.,8 - -
4 1 5,00 123.15 «350 1.250 67.0 44.0 Se0 109.0 ° «250 2121.1
-4 1 5,00 126.36 «350 1.250 70,0 63.0 5.0 105.0 «250 2113.6
4 2 5,00 129.74 «410 1.450 71.0 63.0 55 1010 5540 4250 2279.5
.4 2 5.00 133.12 410 1.450 7240 63.0 6.0 100.0 «250 2277.5
4 3 5,00 136.45 «400 1.400 72.0 62.0 5.5 100.0 «250 2249,5
-~ 4 3 5,00 139.74 «400 1400 70,0 62.0 5.5 100.0 «250 2249,5 .. .



9T

) RUN= 3F
ATMOS ATMOS STACK H20  FLUORIDE FLUORIDE STACK INIT
___TEMP . PRES VAC  COND WT-SOL WI-TTL  AREA  VOL
(DGoF) (I.HG) (I.H20) (ML) (MG) (MG) (FT2) (DCF)
45,0 29.72 ~.35 102.4 1.90 1.90 78454 140.12
CYCLONE CATCH .10 .10
PORT- SAMP METER DELTA DELTA TEMP TEMP TRAIN STACK
—-POINT TIME  VOL P ‘H _ IN  OUT VAC TEMP
“(MIN) (DCF) (IeH20) (I.H20) (DeF) (DeF) (I1.HG) (D.F)
1 1 5,00 142.98 .230 o750 48.0 48,0 5.0 109.0
101 5.00 145.40 +230 <750 54.0 5040 5.0 11040
1 2 5.00 148.20 290 1.020 55.0 50.0 6.0 11040
1.2 5.00 151408 «310 14110 59.0 51e¢0 740 10840
1 3 5,00 153.78 4250 ¢910 5840 5240 6.0 10940
=1 -3 - 5,00 156.48 o260 - 4920 6040 52¢0 - 640 10840
2 1 5,00 159,03 240 o870 5040 52.0 5.0 10640
2 1 5,00 161.58 4230 e800 5640 5240 540 10640
2 2 5.00 163.86 4190 o660 6040 5340 440 10840
e 2 2 5400 166422 4200 0630 62.0 5440 4.0 1100
2 3 5,00 167,48  .030 «100 61.0 55,0 2.0 114,0
e 2.3 .5.00 168.45  .030 ¢100 60,0 5640 2.0 113.0
3 1 500 17179 ° 360 14350 57¢0 5640 8.0 11540
e 3.1 5400 174493 o360 14350 65¢0 5740 - B8¢0 11640
3 2 5400 178435 4410 14570 71e0 5940 8.0 11640
—~ 3 2 5400 181481 4410 1.570 7440 60,0 8.5 11540
3 3 54,00 185.31 450 14700 7740 .62.0 10.0 11740
=3 3 5.00 - 188¢97 450 14700 7940 62.0 1040 11540
4 1 5,00 192420 340 14250 60.0 62,0 8.5 125.0
4.1 5.00 195.45 4340 1.250 68.0 62,0 9.0 12040
4 2 5,00 198.80 390 1.450 70.0 62.0 9.0 11840
4 2 5,00 202.17 <400 14500 72.0 62+0 9.0 119.0
4 3 5,00 205.57 400 14500 750 630 9.5 12140
4. 3 208,98 o410 14550 76.0 64.0 9.5 12240 -

- 5.00

TABLE A-III (Continued)

DATE= 03=22-73

FLUORIDE DATA AND CALCULATED VALUES

PERC PERC P

02
DRY

20.2

BOX
TEMP
(DoF)

50,0

50.0

500

50.0

50.0

coz
DRY

o2

PROBE
T DIA
(IN)

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

ERC PITOT
CO  TUBE
DRY COEF

0.0 .850

VEL
(FPM)

1723.4
1724.9 -
1936.9
1999,1-
1796.8
1830.8 -
1755,9
1718.9
1565.0
1608.5
625.2
62446 -
2167.5
2169.4
2315.1
2313.1
242746
2423.3
2124,.,7
2115.6
2261.9
229247
229646
2327.2
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TABLE A-III (Continued)
FLUORIDE DATA AND CALCULATED VALUES

RUN= 4F DATE- 03-22-73
ATMOS ATMOS STACK H20  FLUORIDE FLUORIDE STACK INIT  PERC PERC PERC PITOT
_.TEMP  PRES . VAC COND . wr-soL - WI-TTL  AREA  VOL 02 €02 CO TUBE
(DGeF) (I.HG) (I.H20) (ML) MG) MG) (FT2) (DCF) DRY DRY DRY COEF
54,0 29.60 .35 87.9 2.20 2.28 TB.54 209,09 20,6 o4 0.0 850
" CYCLONE CATCH .80 .80 '

PORT- SAMP METER DELTA  DELTA TEMP TEMP TRAIN STACK B80X PROBE
--POINT TIME voL P H IN outT VAC TEMP TEMP T DIA VEL
(MIN) (DCF) (lIeH20) (I,H20) (DeF) (DeF) (IeHG) (DeF) (DeF) (IN) (FPM)

10540 0250 1790+6

1 '1 5.00 211.82 «250 «330 54,0 54.0 5.0
-1 1 5400 214464 . 4270 = 1,000 59,0 55.0 5.0 103.0 «250 1857.4
1l 2  5.00 217.92 «360 1.310 6640 56.0 5S¢0 105.0 «250 214845
1. 2. 5400 221.24 «360 1310 68.0 57.0 5.0 105.0 «250 2148.5
1 3 5.00 224.39 «330 1.210 68.0 5840 50 106.0 «250 2058.8
—-1 .3 5400 22750 310 1.180 660 58.0 . 5.0 106.0 . «250 1995.5
2 1 5,00 230.58 «300 1.120 58,0 5840 4.5 108.0 250 1966.5
- 2.1 5.00 233.68 «300 1120 64,0 58.0 4e5 11640 «250 1980.3
2 2 5.00 236.23 «220 «790 67.0 6040 3¢5 1170 500 250 16597.3
. 2.2 5.00 238.72 e210 e 750 670 60.0 3¢5 117.0 . 250 1658.3
2 3 5,00 240.22 «060 «220 64,0 61.0 1.0 117.0 «250 886,.4
.2 3 5,00 241.45 «050  ,185 62.0 6140 10 110.0 «250 B804.2 .
3 1 5.00 244.62 360 1.290 56.0 5840 50 110.0 «250 2158.0
.3 1. 5400 247.77 . «360 1290 610 59.0 Se0 107.0 «250 2152.3
3 2 5.00 251.13 420 1.500 660 59,0 55 10660 «250 2322.7
~.3 2 5.00 254,53 420 1,500 6840 60,0. 545 10640 «250 2322.7
3 3 5,00 258,01 «450 1,600 69,0 60.0 6.0 103.0 «250 2397.8
.3 3 5.00 261454 460 1630 69.0 60.0 6.0 103.0 «250 2424.3
4 1 5,00 264.75 «360 1.300 60.0 59.0 5.0 105.0 «250 2148,5
.4 .1 5,00 267.,96 380 1,350 64,0 60,0 S.0 108.0 «250 2213.2
4 2 5.00 271.31 «420 1.500 6640 60.0 5.5 107.0 250 2324.7
b 2 5.00 274.71 420 1,500 69.0 60.0 5¢5 107.0 250 2324.7
4 3 5.00 278,11 e430 . 14530 67.0 60.0 60 10540 5040 .250 2348.1
4 3 5.00 28l.54 430 1.530 6640 60,0 6.0 105.0 «250 2348,1
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TABLE A-II;WKCanluded)

" FLUORIDE DATA AND CALCULATED VALUES

—_—— RUN- 5F . DATE= 03-23-73

" ATMOS ATMOS STACK H20  FLUORIDE FLUORIDE STACK INIT  PERC PERC PERC PITOT

__TEMP  PRES VAC .COND . wr-soL .WI-TTL AREA VOL. . 02 €02 CO  TUBE
(DGF) (I.HG) (I.H20) (ML) G) - gy (FT2) (DCF)  DRY DRY DRY COEF

" 52.0 29.80 -.39 109.1 1.60 1,60 78.54 281465 206 2 0e0 o850

" CYCLONE CATCH o 0.0 0.0 -

" PORT- SAMP METER DELTA DELTA TEMP TEMP TRAIN STACK BOX PROBE
___POINT TIME VOL P . H IN  OUT VAC  TEMP TEMP T DIA  VEL
(MIN)  (DCF) (I+H20) (I1.H20) (DeF) (DeF) (I.HG) (D.F) (D.F) (IN)  (FPM)

|
i
'
f

109.0 4250 156648

1 1 5,00 283,94 «190 «685 53,0 54.0 4.0
e 101 5400 286432 «190 e685 564,0 54,0 5.0 110.0 . . «250 1568,2
1 2 5.00 289.03 260 «930 60.0 55.0 S.0 110.0 «250 1834.4
—-1. 2 5.00 291.80 270 «960 61.0 56.0 5.0 109.0 250 1867.7
1 3 5.00 294.41 «230 «830 64.0 .57.0 5.2 107.0 «250 1720.8
— 1. 3. 5,00 297.03 .. 6220 ... o780 64,0 . 5840 ..5.5 1100 - .. «250 1687.4 ..
2 1 - 5.00 299.50 0210 «750 58,0 58.0 5.0 108,0 5040 4250 1645,7
2 .1 500 302.00 «210 . <750 6140 59.0 S0 110.0 : «250 164846
2 2 5.00 304.24 «150 «S570 64,0 60.0 4.0 11060 «250 1393.4
—. 2. 2 5400 306.44 «150 «S7T0 6640 60.0 4.0 110.0 +250 1393.4
2 3 5,00 307.73 «010 «110 63.0 61.0 2.0 110.,0 «250 359.8
w—2. 3 .5.00 308.83 «010 el110 63,0 62.0. 2.0 11040 «250 359.8 .
3 1 5.00 311.64 «280 1.000 62.0 62.0 6.0 112.0 «250 1907.0
- .3 1 5.00 314.48 «280 1000 68.0 63.0 6.0 112.0 «250 1907.0
3 2 5,00 317.55 340 1210 70.0 64,0 Te0 11260 «250 2101.4
3 2 5.00 320.65 «330 1.180° 72.0 65.0 7«0 112.,0 : «250 2070.3
3 3 5.00 323.71 «360 1300 76,0 66.0 B.0 112.0 250 2162.4
—-3 .3 5.00 326.80 e360 1.300 7640 67.0 . 8.0 110.,0 . «250 2158,6
4 1 5.00 329.91 290 1.050 64.0 65.0 7.0 110.0 250 1937.4
4 1 5.00 332.87 290 . 1.050 68,0 65.0 7.0 112.0 «250 1940.8
4 2 5.00 335.90 «330 1200 72.0 65.0 8.0 110.0 «250 2066,7
4 2 5.00 338.95 «330 16200 72.0 6640 8.0 110.0 «250 2066.7
4 3 5.00 341.95 ¢330 1,180 73.0 6640 7.0 115.0 6040 ..,250 2075,.7
4 3 5.00 344.95 ¢320 1120 73.0 66.0 Te¢0 114.0 60.0 +250 2042.2



APPENDIX B

GASEQOUS RESULTS

Tables B-I, B-II, and B-III contain the results of the testing for
ammonia in the stack gas from the DAP plant. Table B-I contains the summary
of results, and Table B~I1 contains the ammonia emission data. Table B-III
contains the ammonia data and calculated values.

The results of the moisture and Orsat analysis are presented in

Section III of this report.

29
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TABLE B-I1

e - - SUMMARY OF RESULTS - AMMONIA -

NAME DESCRIPTION UNITS 1-NH3 2=~NH3 3-NH3 4~NH3
DATE OF RUN ‘ 03-21-73 03-21-73 03-22-73 03-23-73
Qs STK FLOWRATEs DRYsSTD CN DSCFM 149763 166169 162765 151092
-QA - - - ACTUAL STACK FLOWRATE - ACFM - 170816 188266 184013 171879
PMOS PERCENT MOISTURE BY VOL Te0 6.7 6.4 A 75
-PCO2 ~-- PERCENT CO2 BY VOLs DRY - e3 - 6 -~ o2 2
PG2 PERCENT 02 BY VOLs DRY : 205 2l.0 20.2 20,6
-PCO. --- PERCENT CO BY VOLs DRY S - 0e0 - 040 : 0.0 0.0

"AMMONIA -- TOTAL CATCH

'hﬁm“ﬁmm\monm WT-TOTAL 1' ‘ MG ‘ < .30 < .30 < .30 < .30
-CAO ... .AMMONIA LOAD-TTL,STD CNi - -GR/DSCF
CAU AMMONIA LOAD-TTL,STK CNi GR/ACF
CAX... AMMONIA EMIS-TOTAL : ) LB/HR

"DATE OF OUTPUT 07-13-73
_PROGRAM DATE 01-31-72



1€

DN

PB

PM . _

VM
-T™

VMSTD

VW

VWv
PMOS .

MD

PCO2 ...

P02

PCO . -

PN2

MWD ...

Mw

CP..__.

DPS

TS ..

NP

PST__ .

PS
VS.
AS
QS
QA

PERI __

TABLE B-II

AMMONIA EMISSION DATA

DESCRIPTION UNITS

DATE OF RUN

PROBE TIP DIAMETER IN

NET TIME OF RUN - MIN
BAROMETRIC PRESSURE INJHG

. AVG ORIFICE PRES DROP. ... IN.HZ20
VOL DRY GAS-METER COND DCF

- AVG GAS METER TEMP DEG.F . ..
VOL DRY GAS-STD COND - DSCF
TOTAL H20 COLLECTED .- ML
VOL H20 VAPOR=-STD COND SCF

PERCENT MOISTURE BY VOL .
MOLE FRACTION DRY GAS
PERCENT C02 BY VOL+s DRY
PERCENT 02 BY VOLs DRY
PERCENT CO BY VOLs DRY
PERCENT N2 BY VOLs DRY
MOLECULAR WT=-DRY STK GAS. .
MOLECULAR WT=STK GAS
PITOT TUBE COEFFICIENT

AVG STK VELOCITY HEAD INJH20

AVG STACK TEMPERATURE DEG.F..
NET SAMPLING POINTS

STATIC PRES OF STACK . INeHG .._.
STACK PRESSUREs ABSOLUTE IN.HG
AVG STACK GAS VELOCITY . FPM ...
STACK AREA IN2

.STK FLOWRATEs DRYsSTD CN DSCFM _

ACTUAL STACK FLOWRATE ACFM™
PERCENT ISOKINETIC

- ANISO CORRECTION FACTOR

I

1-NH3

250
60.0
29,80
1.844
43.79
62.1
44,46
705

- 3634
7«0 .

«930
. . e3
20.5

0.0
79.2

.. 28.86 ..

28.10
«850
«372

59.8 .

12

..=0s00 ___. _

29.80
2175
11310

..149763
170816 -~
113.6 .

1.000

2=NH3

03-21-73 03-21-73

«250
60,0
29.87
-1.845
43,67
730
43.54

6547 - -

3.11
6.7
«933
)
21.0
0.0
78.4
28.94
28.20
«850
«456
99,7
12

29.90
2397
11310
166169
188266
100.2
1.000

«03. ..

3-NH3

03-22-73

250
60,0
29.72

-1840 ..

44.93
62.5
454,46
65.8
3.12

Ced.

936

2 .

0.0
79.6

. 28.84

28.14
«850
$434

9743

12
«03
29.75
2343
11310

.162765
184013

10648
1.000

4~NH3
03-23-73

250
60,0
29.80
1.840
42.68

65.3 -

43.08
73.2
3447

7.5
«925

o2 .

20.6
0.0
79.2
28486 .
28405
«850
382

. 9640
le
«03 .
29.83
2188
11310
151092
171879
109.0
1.000



43

ATMOS

— TEMP .
(DGWF)

43,0

ATMOS
PRES

(I.HG)

29.80

 PORT-
___POINT.

SAMP

TIME -~

(MIN)

5,00

5.00
5.00
- 5.00
5.00

.. 500

5.00
5.00
5.00
5.00
5.00

. 5.00

RUN~ 1-~NH3 DATE~ 0
STACK H20 PARTIC PARTIC
VAC COND WT=-PTL. WT-TTL
(I.H20) (ML) (MG) (MG)
0.00 70.5 < ¢30 < «30
METER . DELTA DELTA TEMP TEMP
vOoL P H IN ouT
(DCF) (I1.H20) (I.H20) (DW.F) (D.F)
939,54 « 365 1.840 55.0 51,0
943,35 «370 1.840 58.0 51.0
947,30 «360 le840 63,0 53.0
951,06 «370 1.840 68.0 54,0
954,03 «375 1.840 70.0 56,0
958,38 «380 1.850 7040 .57.0 ..
961.09 « 370 1.850 70.0 57.0
965,51 «370 1.840 71.0 59,0
969.41 «370 1.840 71.0 59,0
972.72. «380 1900 .72.0 60,0
976.26 «380 1.850 72.0 60.0
979.84 . 4380 1800 73.0 6140

TABLE B-II1

 AMMONIA DATA AND CALCULATED VALUES

3-21-73.

STACK INIT
AREA VoL
(FT2) (DCF)

7854 936,05

TRAIN STACK
VAC TEMP
(I HG) (D.F)

105.,0
102.0
100.0
96,0
96.0

98.0
94,0
100.0
106.0
1060
- 1010

® o 0o o 9 o 0 0 0 s 0 0
oo oMo oocooUnty
]

WO OUONNNN~NTOD

(S

95.0 . .

02
DRY

20.5

BOX

TEMP.

(D.F)

50.0
52.0

coz .
DRY

'.3

PROBE
T DIA
(IN)

«250
250
250
250
+250
«250
«250
250
250
250
«250
«250

PERC PERC PERC PITOT
CO .TUBE
DRY COEF

0.0 850

VEL
(FPM)

2162.7
2171.7
2138.,3
2160,1
217446

2187.1.

2163.9
2156,.2
2167.8
220847
2208,.,7
2198.9



50.0

ATMOS ATMOS
- TEMP
(DGF)  (I.HG)

PRES

29.87

PORT= SAMP

- POINT

TIME
(MIN)

5.00
5.00

- 5400
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

RUN~- 2-NH3 DATE- 03~-21-73
STACK H20 PARTIC PARTIC STACK
VAC COND WT=-PTL WT=TTL - AREA
(I.H20) (ML) (MG) {MG) (FT2)
"035 65.7 < 030 < 030 78054
METER DELTA DELTA TEMP TEMP TRAIN
- VOL P H IN ouUT VAC
(DCF) (IeH20) (I4H20) (DeF) (DeF) (I.HG)
984,22 «500 1840 570 54.0 5.0
987.90 - .460 1.840 65.0 55.0 5.0
965,03 «460 1.840 80.0 60.0- 640
998460 «460 16840 B84.0 6240 6.0
1002.37 0460 1840 B87.0 63,0 6.0
1005.95 «450 l1.840 88,0 6640 6.5
1009.60 «450 1,840 88.0 6640 70
1013.31 450 1.840 90,0 67.0 7.0
1017.02 «450 l1.840 93,0 68.0 Te5
1020.67 0440 1840 94,0 70.0 8.0
1024.35 «440 1.500 93.0 70.0 10.0

TABLE B-III (Continued).

AMMONIA DATA AND CALCULATED VALUES

INIT
voL
(DCF)

980.68

STACK
TEMP
(DeF)

98.0
9840
99,0
99.0
100.0
100.0
10040
100.,0
100.0
101.0
101.0
101.0

PERC PERC

PERC PITOT

02 €02 €O TUBE - --
DRY DRY DRY COEF
210 «6 0.0 4850
BOX PROBE
TEMP T DIA  VEL -
(DoF) (IN)  (FPM)
<250 2507.0
«250 2404.6 -
500 +250 2380.4
5060 -4250 240647 -
«250 240849
¢250 240849 —o—
«250 2382.6
.250 2382.6 - -
.250 2382.6
«250 2384,7 e
«250 2358.0
. «250 235840 ... _



Ye

'ATMOS ATMOS

___TEMP. __ PRES

(0G.F)

PORT-

- POINT.

45.0

(1.HG)

29.72

SAMP
TIME
(MIN)

5,00

500
5.00
5.00
5.00

. 5400

5.00
5.00

- 5.00

5.00
5.00
5.00

TABLE B-III (Continued)

" AMMONIA DATA AND CALCULATED VALUES

RUN-  3-NH3. DATE~- 03-22-73

STACK H20 PARTIC PARTIC STACK INIT

VAC COND WT=-PTL WT-TTL. AREA VOL.
(I.H20) (ML) (MG) {(MG) (FT12) (OCF) .
-035 65.8 - < .30 . <.30 78.54 24,80
METER DELTA DELTA TEMP TEMP TRAIN STACK
VoL P H IN OUT VAC TEMP
(DCF) (I1.H20) (I1.H20) (DeF) (DeF) (I4HG) (D.F)
28,55 «430 1.840 50.0 45,0 8.0 97.0
32.19 «430 1.840 60,0 48,0 B.0 97.0
35.85 e430 1,840 66.0 50,0 S.0 97.0
39.58 «430 1840 69.0 52.0 9.0 . 98.0
43,35 «430 1.840 72,0 53,0 9.0 95,0
47,10 ¢430. . 14840 73.0 . 55,0 S.0 95,0
50.80 «430 1840 75,0 56,0 9.0 95,0
54,57 «430 1840 7640 57,0 9.0 95,0
58.32 «440 1840 76,0 58.0 9.0 100.0
62,09 «440 16840 76,0 5540 5.5 101.0
65.89 «440 1840 78,0 60.0 10.0 99,0
69.73 e450 . 1840 7840 60,0 10.5 98.0

PERC PERC

02 .

DRY -

20.2

BOX

Coe
DRY

2

PROBE

TEMP T DIA

(D.F)

50.0

(IN)

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

PERC PITOT
 TUBE e
COEF

co
DRY -

0.0 850

VEL
(FPM)

2331.2
2331.2
2331.2

2333.3

2327.0

2327.0 ...

2327.0
232740
236445
2366.6
2362.4
2386.9



1%

e : TABLE B-III (Concluded)

AMMONIA DATA AND CALCULATED VALUES

S - RUN- 4-NH3  DATE- 03-23-73 N

.~ ATMOS ATMOS STACK  H20 PARTIC  PARTIC STACK INIT PERC PERC PERC PITOT
__TEMP _ PRES VAC  COND WT-PTL  WT-TTL. AREA. VOL- 02 €02 €O  TUBE .——— . .
(DGoF) (IeHG) (I.H20) (ML) (MG)  (MG)  (FT2) (DCF) DRY DRY DRY COEF
T 8240 - 29480 ~e35 T73.2 < 430 < 230 78454 69481 20e6 o2 0.0 850

PORT~ SAMP METER DELTA DELTA TEMP TEMP TRAIN STACK BOX PROBE
———~POINT TIME VOL- -~ P . H -~ IN . OUT VAC TEMP TEMP T DIA  VEL - - —
(MIN)  (DCF) (I.H20)-(I.H20) (DuF) (DuF) (I4HG) (DeF) (DeF) (IN) (FPM)

4 5.00 73.24 «380 1.840 61.0 54,0 8.0 100.0 «250 2198.2
e . - . 5400 76.88 «380 14840 6640 55.0. 7.7 .100.0. «250 2198.2 . -
5.00 80434 «380 1.840 68.0 5640 Te7 98.0 «250 2194,3
[ 500  83.86 375 1.840 70.0 57,0 Te7 97.0 - «250 2177.8 . ... ——
5.00 87.41 «375 1.840 71.0 58.0 8.0 96.0 «250 2175.9
e e D600 . 91e00 . 4260 1.840 73.0 60.0 8.0 95.0 . «250 18l0.2. - o m
5.00 94.54 290 1.840 73.0 60.0 8.0 95.0 «250 1911.7
— e 5400 98,09 . 325 1.840 73.0 61,0 8.0 9440 «250 2022.0 e
5.00 101.70 «405 14840 740 62,0 8.0 9440 «250 2257.2 :
e = - . 5400 105627 «420 1.840 74.0 62.0 8.0 95.0 . «250 2300.7.-
‘ 5.00 108.86 +480 1.840 76.0 63.0 9.0 94.0 «250 2457.3
e = 2. 5600 . 112449. 4520 1.840 76.0 64.,0 9.0 9440 . «250 2557.6 e



APPENDIX C

OPERATIONS RESULTS

The production rates of the ARCO Chemical Company Diammonium
Phosphate Plant at Fort Madison, Iowa, during the week we tested, are
contained in Table C-I. During the first testing day, the process

operated at 100-1107% of design rate which is considered normal for

this plant,

36



Date

21 March 1973
21 March 1973
22 March 1973
22 March 1973

22 March 1973

TABLE C-I

PRODUCTION RATE

Run No,

Tons PZOS/Hr

37

14.0

15.3

18.2

16.2

14.6



APPENDIX D
FIELD DATA

This section presents the actual field data from the testing.
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MIDWEST RESEARCH INSTITUTE

RUN /) [—

MRI Project Number 3355 — (0 25
Field Dates B-jL_ 2.2 -T3

Plant ARCO CHEMCcO B
Sampling Locafion pAP Ay, ( G RAN Ci-RTICR
Sampling Date 3 > ;-773

FIELD CREW

Crew Chief cj[c? A~

wg/\//xuto/é/

1
2 oo
3

‘ 77 4
Engr. Technician 1 )Z;CJW& '

Testing Engineer

2_pialoat Srf
3 4
7 Z
Lab Technician 1 ()”WWAI/PL/L ,
2 VA
3
Process Engineer 1 é@Q‘E—EeQ/(
2
Other 1 (s /ToN /{51.171/ - Frol. ENGR,
2 .

MRI - Form PO (10/72) : 39




TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT _ ARCO _

DATE 3/2/— 3/23/23 '

SAMPLING LOCATION 242 PLAAT A . STAHCK

INSIDE OF FAR WALL TO N’ ,, b
OUTSIDE OF NIPPLE. (DISTANCE A __ /& /O />

INSIDE OF NEAR WALL TO pZ Z
OUTSIDE OF NIPPLE, (DISTANCE B) /O 2
STACK 1.D.. (DISTANCE A - DISTANCE B) oz
NEAREST UPSTREAM DISTURBANCE 85 °
NEAREST DOWNSTREAN EISTURBANCE 30
CALCULATOR o SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK 1.D. STACK 1.D. (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
. 4 - / // éd g e
/ b | /2D & WL 1075 (&TY
- 4
2 (4,77 ‘ ) 75/% e 28 /&
3 27:5 Y 353/€ Y L5 YR
r- .
-

EPA (Dur) 232
4/12 : 40




. STACK 1.D.

= (

PRELIMINARY VELOCITY TRAVERSE Flh

PLANT AZCO

oATE _ 20 Merel 7>

LocaTion _PAP  Nodh. ook
10!

BAROMETRIC PRESSURE, in. Hy _o22. &

STACK GAUGE PRESSURE, in. Hy0 _*¢ 25~ .37

OPERATORS __heer SCHEMATIC OF TRAVERSE POINT LAYOUT
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER (py), in.Hy0 (T), °F NUMBER (ap), in.Hy0 (1), °F
/ ! A= '
2 o g2 | /OY
3 | 277 170
L% | o2~ | /0 )
[ | Sde | D/
/ 6 (33 ,[ O O
AVERAGE AVERAGE
EPA (Dur) 233

4/12

41




'NOMOGRAPH DATA

PLANT AECO
DATE Z\ Mo\t-oL 7%
SAMPLING LOCATION DAP AL:»LL S XzoL

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. H,0 AHg

AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F Tnae. | g/

PERCENT MOISTURE IN GAS STREAM BY VOLUME B | 209 a

BAROMETRIC PRESSURE AT METER, in. He o |2G 4

2

STATIC PRESSURE IN STACK, in. g £ 4357 #50 49.8/3

| (Pp£0.073 x STACK GAUGE PRESSURE i in. H0) Ps 0
- . P,
RATIO OF STATIC PRESSURE TO METER PRESSURE S |- 0
0 T . .

AVERAGE STACK TEMPERATURE, °F | e, | /O

AVERAGE VELOCITY HEAD, in. Hy0 8a. | Op sl

MAXINUN VELOCITY HEAD, in. Hy0 Shmax. | O, L///L

- 7
C FACTOR o, 72
4
CALCULATED NOZZLE DIAMETER, in. R
. -~

ACTUAL NOZZLE DIAMETER, in. 5 _

REFERENCE 4p, in. Hy0 | s /
EPA (Dur) 234 '

4/12
' 42

0



1]

K F-/
DRY MOLECULAR WEIGHT DETERMINATION

pant__ /1 R CO COMMENTS:
DATE _ A Mee h 7> ,

SAMPLING TINE (24w CLOCK)__ // 5O — 2RO , ‘ /
SAMPLING LOCATION D 2 P Nor SIeck Pnd®3 Point 14

= —_—
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) __L- A/ [

ANALYTICAL METHOD OR.S AT —_
AMBIENT TEMPERATURE 45 °x
OPERATOR Fl prip/
RUN o z 3 AVERAGE MOLECULAR WEIGHT OF
» NET MULTIPLIER STACK GAS (DRY BASIS)
eAs ACTUAL | o | ACTUAL | oo | ACTUAL NET | voLumE M Io/bmale
READING READING READING d
co /)%[ L,/ 5 - ' 44/100
2 \ 1 _ ‘Q ) 7\ ; 92 /l ﬁgx\k é /
07 (NET IS ACTUAL 0y 10 ,9 T | l_j_z;‘:
READING MINUS ACTUAL i ,ﬁy g e /100
C0, READING) 20, ¢ M1 1205 A0.9 | 207 A0, 5(%- -
CO(NET IS ACTUAL CO 1 0 O g : .
READING MINUS ACTUAL | ")), f 7 | 20 D @ /100
0, READING) ) v 0|2 /
N2 (NET 15 100 MINUS 2
ACTUAL CO READING) /100
TOTAL

EPA (Dun) 230
4/12 !




%

FIELD DATA

VA

EPA tDur) 235

[IRLY

pant_ARCLO PROBE LENGTH AND TYPE &/e
DATE A/ aéz;i NOZZLE 1.0. e
SAMPLING LOCATION AP ASSUNED NOISTURE. 32__-____
= — &)
v i sollsac (Pt
xgrEﬁvTTO;MPERATURE ~ A5 réEFTAEcRmARH Aé'i W 0/»%4‘0
BAROMETRIC PRESSURE __2 7. & A PROBE HEATER SETTING j )
STATIC PRESSURE, (Ps) 5 HEATER BOX SETTING
FILTER NUMBER (s) REFERENCE ap L - 10 2—
SCHEMATIC OF TRAVERSE POINT MJOUT
o READ AND RECORD ALL DATA EVERY .2 MINUTES
TRAVERSE CLOCK TIME GAS METER READING VELOCITY ORIFICE PRESSURE STACK DRYGAS METER PUMP SAMPLE BOX IMPINGER
POINT SAWM (V). 103 HEAD DIFFERENTIAL | TENPERATURE |  TEMPERATURE V{\CUHUM TEMPERATURE. | TEMPERATURE,
NUMBER | “ppr i CLOCK) (apg). in. H0 | (aH). in. H0) (Ty). F”U or Toomer ] ™18 °F F
z - Fo3.] 2 DESIRED | ACTUAL W T o) °F | (T g0 F
171 gL 2.5 OAF[ oph|OELl 10 | 4L sk N — | — X
é A {017 AW, O M gyl b yo5 | splUFL 5 — | — 1176
2 /D iiex- 97,76 O Yl b0 6E] Jab | v | 0| 7
9 5 o7 J ezt |- QX esos ro5 [ el s S
(0 K] 33457 [ 020506 407 | 57216351 4 kso)
3 | & 120 Vo0 | o3 | 8| Es | Yoe | T |lsyg | o :
. Je 125 /8,415 | 0.310s5.85 | ;07 | L1 |55 S /5 JIP
Al 15 1149 20, 90 026 0T FBH 0 7 | 55|55 | 5 /50
! NI N 3 B AT G20 T 10D | L2156 9
Als Qdrot 250690 | O loHaH 169 [ Lol 57] 5 20
AN V) v 4O | D Aplo eyl jpg | 63| 55| 5 o0
3 15 /230 - Yg.802| CVoTloxr 2] jpd | Te |l 523 _
o 1235 v X g5k o lanldy| (07 | 55 s |3 (30:6% <V
3]/ |5 SV 335500 e3qg |6y [T ] 18% [0 |57 | p e,
' ¢ JAHE S0, 50 039 1y 1 [ Lig 163 5757 | £,57] /78
AP /3060 50,32 | 0y | j 5108 j30 147195 142, - /857
/) [305 bz logl | 13 V5 | 120 |09 1sg 17.0 1 G5 02
2 4 13,0 G550 aus paxl2s] (1§ [TJALLO | L [VZ 90
F [0 /3150 Lss10 | 0,9 10.3a1439] j1% |74 [ &f | S:2 T
A1 1o 330 Sl SoRl Oe3gl 1o 1101 J712 | LOl &G | 6T 5 | £50 W70 .
2Ss |y 1335 Ol o] L id 2 117 e ¢ 17 / /‘D
kY ) SARCONOA s e 112 |70 |G | Y
C “.E@ YT oz L oM L1212 17213 15
OMMENTS: ) i



raaices
3/54/>3 [-F_HARco |

——

CLOCK TIME GAS METER READ[NG VELOCITY ORIFICE PRESSURE STACK DRY GAS METER PUMP SAMPLE BOX IMPIEG.ER

TRAVERSE
PONT | < uo e (24 V. 13 HEAD DIFFERENTIAL | TEMPERATURE |  TEMPERATURE VACUUM. | TEMPERATURE. | TEMPERATURE
i i 0, in H ]
NUMBER | "\me min LLOCK (Bpg). in. Hy0 (aH), in Hy00 (Tg).oF WLET | ouTLer in Hg , of F
DESIRED |ACTUAL ' T i °F 1T - °F
4/3 b j350L 346230 [ A T/ats2] /79 [ Td e | 5
/355 LlgeRAl ligr [ pXlp28) s | 7143 | R

SY

£PA (N 2R



ANALYTICAL DATA

Lt ARC O
e 2-2\ - 73 \

SAMPLING LOCATION
SANPLE TYPE . [lao ~oe
RUN NUMBER (\/-' FL 0//05’) F~
SAMPLE BOX NUMBER 3
CLEAN-UP MAN

-HAM

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

lowe) &/

COMMENTS:

U

LABORATORY RESULTS
CONTAINER mg
CONTAINER mg
FRONT HALF SUBTOTAL _ ne
CONTAINER mg
ETHER-CHLOROFORM
EXTRACTION mg
CONTAINER _ mg
BACK HALF SUBTOTAL g
TOTAL WEIGHT mg

MOISTURE W
IMPINGERS
FINAL VOLUME 66 my %M
INITIAL VOLUME 2 00
NETVOLUME __ &6 i
SILICA GEL
FINAL WEIGHT £67 /7 g
INITIAL WEIGHT _Q:zlc.b g g
NET WEIGHT g
EPA (Dun) 231
41

46

Qle;‘bm /Z--Z"‘/Q‘

g TOTAL MOISTURE

I/&Q /& ach, 7‘0/72‘?
_7?/// waall

5wl pbe

/ff’ff,/f‘?f,

8

@ 3




pLant_A K KO D

DATE 333

SAMPLING LOCATION /3 £ ¢ D

-

SAMPLE TYPE _M ;7 i
RUN NUMBER A 3]

OPERATOR __S. 47 i< ,5?5'424
AMBIENT TEMPERATURE 3

BAROMETRIC PRESSURE __ 3. &

FIELD DATA %

VA
PROBE LENGTH AND )}PE & é Qﬂw

NOZZLELD. ___

ASSUMED MOISTURE . % _JU_‘ZQ_*__
SAMPLE BOX NUMBER ___ 7.+

METER BOX NUMBER

METER aH,_ /4 ¥4l

C FACTOR _ w1l

PROBE HEATER SETTING __ 2 O

HEATER BOX SETTING__ /79°F

EPA 1Qun 235

STATIC PRESSURE. (P)
FILTER NUMBER (s) L=—srdg REFERENCE ap )
SCHEMATIC OF TRAVERSE POINT LAYOUT
READ AND RECORD ALL DATA EVERY MINUTES
TRAVERSE CLOCK TIME GAS METER READING VELOCITY | ORIFICE PRESSURE |  STACK DRY GAS METER PUMP | SAMPLE BOX IMPINGER
POINT | cavo ing (24-hs (V). 183 HEAD DIFFERENTIAL | TEMPERATURE |  TEMPERATURE VACUUM. | TEMRERATURE, TEMPERATURE.
NUMBER TINE, min CLOCK) O| 1(& 0$ l\{. (apg), in. HZO {AH), in. HZO) (Ts"oF NLET COTLET in. Hg &S—FBL F
I 05 DESIRED | ACTUAL T i °F L (T g F | Bty
Pod | 105 5| g 39 5clasls | /g |jes |55 | 27|25 ] SO | %o
224 | g ©  ©l g93. 35 o372 sl L O2 T3] %r S 5> /29
Lzt =] 10 5] g7, 30 0.3¢_ | 154 leo |63 33 9.0 50
- ~T s w| #951.0C 37 [ Y% @ L ©Y | €¥54 7.0 '
1123 & G5¢.03 375 | LY GC, 7c A 7.0
(2% o q95. 3% L 3% [ 45 726 | 57 2.0
1133 sl dt gl 37 | |85 ‘/6’ 20 |57 | 70
(33 it QL 35/ 32 | LAY 94 2| 59 79
(43 5 943.%! ) 1.y [o0 | 4q | §.6
g Se 074,72 38 | 1,90 % 721 _go
153 33 27¢.20 Y | 455 (LG 72| (o (0.0
159 ¢e G1¢.84 20 |y, (o] 130 ¢f | (3.c
COMMENTS:




ANALYTICAL DATA

et AR CO

oate__3/2/ / 73

sapLING LocATIoN AR N STACK
SANPLE TYPE _HaAMOA {e

run numser /U s, — /

SAMPLE BOX NUMBER .
cLeanup man_Caan Ay N

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER

BACK HALF
IMPINGER CONTENTS AND WATER WASH OF
INPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

| }—\aS@ C—?,oﬂé

MOISTURE
FINAL VOLUME =6 &2 p)

IMPINGERS
INITIAL VOLUME 26D i
NET VOLUME € 2l

COMMENTS:
LABORATORY RESULTS

CONTAINER mg
CONTAINER mg
FRONT HALF SUBTOTAL __ mg
CONTAINER —____ mg
ETHER-CHLOROFORM

EXTRACTION mg
CONTAINER e mg
BACK HALF SUBTOTAL me.
TOTAL WEIGHT _ me

SILICA GEL ' -
FINAL WEIGHT 5%5 g g
INITIAL WEIGHT &850 ¢ g
NET WEIGHT [O.F ¢ g
EPA (Dun) 231
412

48

TOTAL MOISTURE




'NOMOGRAPH DATA

PLANT __ R} R CO
DATE >[4 { 13

1 4 t

sanpLing Location AP N STHCK

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. H,0 Mg { ;
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tnag. | ] )
PERCENT MOISTURE IN GAS STREAM BY VOLUME Buo 1° 5
BAROMETRIC PRESSURE AT METER; in. Hg o {297 §
STATIC PRESSURE IN STACK, in. Hg 0,043 53
| (Pp:0.073 x STACK GAUGE PRESSURE in in. H,0) | P gﬁ v
. Ps
RATIO OF STATIC PRESSURE TO METER PRESSURE /P
AVERAGE STACK TEMPERATURE, °F T [l /
4 avg. :
AVERAGE VELOCITY HEAD, in. H,0 AP ayg 37
1t
MAXIMUM VELOCITY HEAD, in. H,0 AP max. l;ﬁ(g
C FACTOR 0.9
CALCULATED NOZZLE DIAMETER, in. 025
4
ACTUAL NOZZLE DIAMETER, in. 0,35
REFERENCE 4p, in. Hy0 | 0.5
EPA (Dur) 234
412

49



0s

fon F-2Z-
DRY MOLECULAR WEIGHT DETERMINATION

COMMENTS:

PLANT }’4 R CO

DATE ) / >/, 7= G

SAMPLING TIME (2&-hr CLOCK)_ /(o 2~ —— [6 .5 0 y
SAMPLING LOCATION D AP Z 2 Ond Gocti?y

SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS)_ -IEW

ANALYTICAL METHOD OVS A7
AMBIENT TEMPERATURE 5
OPERATOR F/, b 14/

RUN AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL | oo | ACTUAL | oo | ACTUAL NET VOLUNE Mg, 1b/1b-mole
GAS READING READING READING ¢
€02 A 7 ( A /100
{

02 (NET IS ACTUAL 0p , S
READING MINUS ACTUAL | ) 1 Kyl 2 /G A | X /,J 20,8 /100
€O, READING) , o
CO(NET IS ACTUAL CO , > | . /
READING MINUS ACTUAL | -/, ¥ D 2/.6 O 2/ 2 /100
0, READING)
N2 (NET IS 100 MINUS 7

/100
ACTUAL CO READING)

TOTAL

EPA (Dur) 230
4/12




189

. = / >
Y .

"~ FIELD DATA
P g C~ u /6/ -
v T T 2 e
SAMPLING LOCATION 242 &/, STH et/ ASSUMED MOISTURE. » 2 £2%>
SAMPLE TYPE ; ' " SAMPLE BOX NUMBER ___&>
RUN NUMBER 22 : 4}@ @*’gf METER BOX NUMBER ___¢£
OPERATOR ___ o SALL 1 METER aH, :
AMBIENT TEMPERATURE 35 L 5 C FACTOR 727k 54
BAROMETRIC PRESSURE 3 i - . L4 . PROBE HEATER SETTING <5

Rele o8 Bl e REFERENCE 39, ST
S—— SCHEMATIC OF TRAVERSE POINT LAYOUT

’ READ AND RECORD ALL DATA EVERY MINUTES

TRAVERSE CLOCK TIME| . GAS METER READING VELOCITY ORIFICE PRESSURE STACK DRYGAS METER PUMP SAMPLE BOX IMPINGER

POINT | caupLinG (24-hr (V). 18 HEAD DIFFERENTIAL | TEMPERATURE |  TEMPERATURE VACUUM. | TEMPERATURE. | TEMPERATURE.

NUMBER ,”MNOCKI R (apy). in. H;0 (aH), in. Hy0) (Tg).°F et 1 ooreer 1™ He °F °F :
' = 2 O21 (5, €9 [ DESIRED | ACTUAL (Tm ) °F | (Tm gy "F . !
/1 /1609 9,65 | 0.35|jo2lw21 ) O] 52/ 5 3] A0 rel

0 It T R.46 D35 02- 020 ;62| 57 5L | SO ;
A5~ /eeg| 25,34 | p. 32 [i/et Y03 67 55 [ o/
g o/ Y Sk | o llodiar (0% | T2 s7 | A FX [&!
3 Y je28 €1.3° 1033 L0 (ol 1220 [ 7651450 | X
/O 3 S, [ 231 0.3 J00l1eoN 20 176 [ ] | & | :
Al 15 /(¢ 8k §5 0. XX Fo-1 ¥IPIAS| L9 | Lo | | -
b [R5 $9. .76 VR VAATY e N4l 75~ W5y,
Al (poC| 26O 7 95 1.951 25 9¢ Lk |4+~ 52
/o 505 G5, 4D | 027l 9l g5 /25 | 78 1 ¢ & U D
3lg /2,0 1" g7, 300 0.69] 22132 j224790° | (L | 2
o s | 9%.99 | 0.0%] 313 22 19¢ | L6 | 2 -
719 739 /02,28 | Qdes| [ysluys] jRUTeb 1 515 | 69 /5
e y733| 1057001 0, 4p5f Jo61)Lusl 1O | 70| &£ 5.5
215 235 J0%.200 | o de| (ed| 6O jeT | Teledd [ Eo
0o 47431 7/ 2,500 | p,do] he0lreq /09 | FOl S5 | &©] &/ 192
R le y7u8 | Y1 L, 390 1 pdY| iBelipo| [0 | ¥Olbb | 40 50
0 [753 /&61,64_7«# OUE 120170 1O8 | il bl | 6,0
[ 15  J§ED 1 125, [ 50| 039 | 1291 /094 | 7] bd | 5.0
00 (5O />0 S0 | p3g [Leslnes] Vo5 | 2016 3| 5.0 —
G/ RN6_ iviy | j2>r9, 140 | J S 1adslnds] /07 71| €3l 5651 556 /70
O (¥ | 135,120 | ol | nosslpes] /60 |7 |0 3| 60
COMMENTS: -
EPA (Dun 235 71_7[ LA



(49

e g .. ~ .-
! / /&.; ’-’L’ ] / ' 2 P
. i ;.' , : :‘./‘— . — \
TRAVERSE CLOCK TIME GAS METER READING VELOCHTY | ORIFICE PRESSURE STACK ORY GAS METER PUMP | SAMPLE BOX IMPINGERN
POINT | cavpting 128-hr RN HEAD DIFFERENTIAL | TEMPERATURE TEMPERATURE VACUUM. | TEMPERATURE. | TEMPERATURE
L Lin M T OF In Hg o of
NUMBER | p e oo cLock @apg). 1n. Hy0 (aH). in. H,01 g WLET | ouTLer F
DESIRED | ACTUAL T i °F | (T g °F
(3 |o w25l /36, USO | 0 V[Nl | OO 1501 &2 5,57
3 o (830, | 3T, 7 L0 O LS roe [TTO (2] 5,5 -
e S57 i
A

a

EPA (Dun 236

< ‘_v,



—
N

ANALYTICAL DATA

pLaNT_ARCO
DATE. D — - 73

COMMENTS:

sanpLING LocaTion_PA P (6Ranv L LATloU) v

SANPLE TYPE __ o mide
RUN NUNBER _£— — &

SAMPLE BOX NUNBER
cLean-uP man_() v o v/ EH A7

FRONT HALF

LABORATORY RESULTS

53

-L Q\IQ‘ODE

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER CONTAINER me
FRONT HALF SUBTOTAL mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER me
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
. TOTAL WEIGHT mg
H o
MOISTURE 72wl -
IMPINGERS . _ i
FINAL VOLUNE n 282 W Lff\, = 8% o
INITIAL VOLUME L ml 2O - TSRS,
NET VOLUNE -—/5?2; Wali ‘ g pf
> RoBE wsh - 227 -
SILICA GEL GLF WX
FINAL WEIGHT __ZMZ- Y g g Grap wasH _. i Ne) )’!‘Q
INITIAL WEIGHT & 45 < g g g 674 ML
NET WEIGHT J4.17 ¢ g g TOTAL MOISTURE
EPA (Dun) 231 W
yi2 hm&ﬁ%{/

09.9




FIELD DATA
. ' ) .
\ TJQ A ; & & prost LenaTH anp Tveg, & G ﬂ
! TE 3/ 3 : NOZZLE 1.0. W
SAMPLING LOCATION ;_Z,ZZ: F i SThA ASSUMED HOISTURE. *s "2 232
SAMPLE TYPE 3 SAMPLE BOX NUMBER
RUN NUMBER ~ : METER BOX NUMBER ___(o>
OPERATOR R METER sH, [ &
AMBIENT TEMPERATURE ___ 5O C FACTOR _ &7 2—
BAROMETRIC PRESSURE _ = & PROBE HEATER SETTING _ZeeT"E— £,
STATIC PRESSURE. (P) > HEATER BOX SETTING____2. SO
FILTER NUMBER (s) : REFERENCE ap
SCHEMATIC OF TRAVERSE POINT LAYOUT
. READ AND RECORD ALL DATA EVERY MINUTES
TRAVERSE CLOCK TIME|  GAS METER READING VELOCITY | ORIFICE PRESSURE |  STACK - DRYGAS METER PUMP | SAMPLEBOX | IMPINGER
POINT SAMN‘W (V). 18 HEAD DIFFERENTIAL | TEMPERATURE |  TEMPERATURE V{\CUHUM. TEMPERATURE, | TEMPERATURE.
NUMBER | e o CLOCK) (apg.in. H0 | (AH), in. Hy0) (Tg).°F ot Toomer | ™' F F
. *= 2 AC| F e, 1.9l - DESIRED | ACTUAL (Tm i °F { (T 0" F
P,S,:{'L/ [P P39 x| a0, 5| /%) & | s2|5¢] O /62 [ 3¢
2 [ex0| 757 900 | p. e (5 G L5155 | 5 :
. 3 (b 99/ A0 p 45T L7 | 9% | 729 571 3.5 JFO | 50 |58
g o (630 995, 030 o, UL 4 $1f 72 10|l 6ol 6O SO
& /6351 99%9.ccC| ndd 230 | o8 )| Hid (.01,
A 1 Luye Q320 Al 4 &Y fog [§ 7| ed 2,0 1€7
7 JTALS S. 9501 £2.%5 . 4F 100 1ef | sl s| [ 7e
le /450 q, 00| ¢ ¥S | 1 ¢ 100 99 | ¢ |20 | 176
7 [L55 (3. 31 0951 |44 (00 90 ez 12ze | 219 171
) /2¢O (102 a.d4S| 144 l6f 193 [ ¢y |75 | /6% 170
i / 74 20, (7 A & jol g% | 7e (%o | A7
(% /2/0 24,35 | o] (Mo | jer g3 | Fo lre.o | /97

COMMENTS:

EPA (Dun 235



ANALYTICAL DATA

PLANT /4 RC O

55

COMMENTS:
e B3— <l— 73
SAMPLING LOCATION JDAP (ERALOL 4TION)
SAMPLE TYPE MArA A
RN Nunser AUt — T
SAMPLE BOX NUMBER __ Y
CLEAN-UP MAN Q VYN REMH-A4m
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER : mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER CONTAINER mg
FRONT HALF SUBTOTAL ______ mg
BACK HALF
INPINGER CONTENTS AND WATER WASH OF CONTAINER —______ mg
" IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
- HALF OF FILTER HOLDER EXTRACTION me
ACETONE WASH OF IMPINGERS, CONNECTORS, . CONTAINER — mg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg
( / TOTAL WEIGHT mg
o
HZ S@q 3094 2
MOISTURE
y &/ % L% 32|
IMPINGERS 20
FINAL VOLUME 2_5_é_ ml e
INITIAL VOLUNE 202l 34 341
NET VOLUME mi P
SILICA GEL j}rz@ "73’5{
FINAL WEIGHT é'}%f g g g
INITIAL WEIGHT -3 g g g
NET WEIGHT Q.7 ¢ g g ormostiRe. 657 ¢
EPA (Dun) 231
41




—

'NOMOGRAPH DATA

PLANT MCO

DATE _ XX McmL >

SAMPLING LOCATION VAP ,VOJQ 5-(2;6!@

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. Hy0 AHg / §0
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F Thavg. g[_’%é;
PERCENT MOISTURE IN GAS STREAM BY VOLUNE Byo 7 %
BAROMETRIC PRESSURE AT METER, in. Hg P |2B 7
733,
STATIC PRESSURE IN STACK, in. Hg bl> P9 73;’ L/ 20
| (Pp%0.073 x STACK GAUGE PRESSURE in in. Hy0) P O,
RATIO OF STATIC PRESSURE TO METER PRESSURE S /P [
o T
AVERAGE STACK TEMPERATURE, °F swg. | /1 O
AVERAGE VELOCITY HEAD, in. H,0 Mbag | OO
MAXINUM VELOCITY HEAD, in. H,0 Bomar. | () 4 4
C FACTOR o
| D9
CALCULATED NOZZLE DIAWETER, in. . 25
’
ACTUAL NOZZLE DIAMETER, in. 29
REFERENCE Ap, in. Hy0 c

EPA (Dur) 234
4/12

56



LS

FA

=

cuil 7 il

FIELD DATA
PLANT M Ty’ ) PROBE LENGTH AND, TYPE ‘? 6__/’_
DATE A /2 3-/7 3 ) NOZZLEVD. ¥
SAMPLING COCAT FE{ DAapP M S /79C"/<. ASSUMED MOISTURE. % "7 7%
SAMPLE TYPE SAMPLE BOX NUMBER
RUN NUMBER METER BOX NUMBER 4t
OPERATOR METER aH [, 5D
AMBIENT TEMPERATURE o et C FACTOR _ - d;"‘t
BAROMETRIC PRESSURE 2 7 PROBE HEATER SETTING __5 O —& O
STATIC PRESSURE, (Ps) + e HEATER BOX SETTING =
FILTER NUMBER (s) >3 REFERENCE ap BT
SCHEMATIC OF TRAVERSE POINT LAY 5
READ AND RECORD ALL DATA EVERY SQH;I-NUTES
TRAVERSE CLOCK TIME GAS METER READING VELOCITY ORIFICE PRESSURE STACK DRYGAS METER PUMP SAMPLE BOX IMPINGER P,ecg.;
POINT | cavolinG (24-hr V), 163 HEAD DIFFERENTIAL | TEMPERATURE |  TEMPERATURE VACUUM. | TEMPERATURE. | TEMPERATURE, | 7o, ,
NUMBER TINE, min CLOCK) (apg). in. Hy0 (aH), in. K,0) (T).°F P —— in. Hg of £
. RO / Ll Ob /I7 /)xl? w?g,?‘ ACTUAL (Tm i) °F | Ty out"“F
Pi/r 15 /poq| [ 2990 | 5| OS50 /09 | JY (R | S5 | ép | = 245
/O yod | jd oyt | p.23103516725) /1O | 5T/ L0 _| G5 <56 |4
AS yp19] jd 5200 | o.27 [Loxlsal (/O | 551 sO| @
WO jory | /5[, 085 | 220 [ Ll | /2% £y /1 7
e [ O2Y | 53. 1% 6,257 9/ 1 .9/ /07 sl & s |
¢ O (o3} g . d7¢ | p.2e | 42].92] Yo? co|l 321 ¢ | G/ /2
Plami | %] [54ho36 |0.2¥ | .57].37] 106 g0 | 9 S | 55 1
(O 654 6 1.5 7¢ 0.23 |0.50|0.80| jot 56 | 5 5 i VE>
Alsm 1659 6 3.955 Oug |e.6¢ {o.tt| J0F o | 53 & Y] /%3
O /Ic¥# (& 2(5 026 |0.69 |0.69] [[o 6 | 54 i A /59
25 le? 167, 493 .03 |0.16 |0, 40] I1¥ Gr | 55| A | g7 _ /32
: 10__|11¥F /8, Y52 003 0000 10,00 U3 Co | S | X | ¢ <So |32
P21 |5~ 1l 170 792 | 6,36 4,35 1381 45 [S7 | Se | & | 7 v25
/O (134 1714, 435 .36 | 1351435 Jt6 65 | 37 | % 73 S0 135
215" 1139 178, 351 el | LS7YS7 | le 2/ S99 |1 ¥ 25" /%%
AL 191, S5 04 | 1571457 115 74 | Co | 7.5 | 72 57
315 149 {95,310 65 | l20 |l 720] 117 271 R | /oo 75 jee
- 1€ sy 199.9¢ 7 0.¢5 | laglt,20] 1S 79 | 62 | | 95 » 1 7o
Hu~1 |5 /2007 [ G2, 200 03¢ L 42514251 JA5 | (0l 62| ¢ 5| 74 50 |8
2l K 19 a, 500 | 0,39 | fuds)lds] j/ @ | 701 b2 G0 72 AT
(D223 208,170 | 049 ] [, 5oli50 1LY Jalealqd | 724
AQ‘-‘r{() PR B, ‘
COMMENTS: !

FPADun 2%



8§

TRAVERSE CLOCK FIME|  GAS NETER READING VELOCITY | ORIFICE PRESSURE |  STACK DRY GAS METER PUMP | SAMPLEBOX | IMPINGEP |
POINT [ couol G 124-hr W 13 HEAD DIFFERENTIAL | TEMPERATURE TEMPERATURE VACUUM. | TEMPERATURE. | TEMPERATURE
) K L. H). in K00 1.oF n Hg o of
NUMBER TIME. min CLocC apg). in H20 (aH). in Hy (T INLET OUTLET F
. — N DESIRED | ACTUAL T it °F [ (T g - “F. ‘
z 7 A 5/ el ; ;
oAl 05 1Y | 206,570 lo,4° /.50 (21 176 | (.31, 6| 7% ST 8 06
v 1h| 2469, /ﬂ 0.47 | .55 F2>X 17z 1 ¢4+ 78 76 805

EPA (Dun 236

1oy




6S

PLANT J{ RCO

DRY MOLECULAR WEIGHT DETERMINATION

DATE

o /2-2/ 73

SAMPLING TIME (24-hr CLOCK) '
SAMPLING LOCATION DA P/, ST Ac (L AT &)

1105 — (3§

SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS)

Q.
=

COMMENTS:

I

ANALYTICAL METHOD __ D 4 S A4 T
AMBIENT TEMPERATURE iz
OPERATOR [o’ec;J{jTé' D
RUN : 2 AVERAGE MOLECULAR WEIGHT OF
ACTUAL | yer | ACTUAL | ner | ACTURL e VONLEUTM i MULTIPLIER STACK GAIi %w IBASIS)
GAS READING READING READING Mg Ib/Ib-mole

€0z 7 0, / O.1- 102 o02-|06.,0 0T /100
07 (NET IS ACTUAL 0, ' I
READING MINUS ACTUAL | 1) 0 3 |20, 20.2- |).0D 0.4 | 20,2 20:2-| ¥
€0, READING) ' -
CO(NET IS ACTUAL CO 21 q % D
READING MINUS ACTUAL Wyl O ;w ‘ Y A0} @ 2100
0, READING)
N2 (NET IS 100 MINUS .

/100
ACTUAL CO READING)

TOTAL

EPA (Dur) 230
4/12




—

ANALYTICAL DATA

rant___ Q.0 COMMENTS:
e 3 —= 22— 73

SAMPLING LOCATION _ DA~ (éﬁﬂpolﬂﬁo’u) r
SaPLE TYPE _ Fluo ~de

RUN NUMBER 2 — 5.

SAMPLE BOX NUWBER __ -

cLeanup man_{ Lyt s 97

FRONT HALF

IMPINGERS 51
FINALVOLUME = 7/ m

"NET VOLUME ml

INITIAL vowmsf_(z% m: f}"}"@g”%%z./ ~ 3¢ Wn/{

SILICA GEL ; A
FINAL WEIGHT _f%/g g g RS 'é
INITIAL WEIGHT &6%:7_ ¢ g g
NET WEIGHT g g g TOTAL MOISTURE

EPA (Dur) 231
4/12 ‘ 60

LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER CONTAINER mg
FRONT HALF SUBTOTAL mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS, CONNECTORS, AND BACK - ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER ’
BACK HALF SUBTOTAL mg
TOTAL WEIGHT mg
. B ¢3
MOISTURE %W r 4.8 —




FIELD DATA

/
/&2
Y4
o

ks
171
2%
/20O

/%2
/85

PLANT /9'/0— c© PROBE LENGTH AND TYPE __, & &/,
DATE 3/>2]73 NOZZLE 1.0. A
SAMPLING LOCATION D AP _S7 Act¥ ASSUMED MOISTURE. % 7. 7o
SAMPLE TYPE __ A/ H 3 SAMPLE BOX NUMBER __ 2
RUN NUMBER = METER BOX NUMBER [}
OPERATOR “c METER aH,, (. 2Y
AMBIENT TEMPERATURE ___ &4 5 C FACTOR _ ,
BAROMETRIC PRESSURE , . PROBE HEATER SETTING ___Z :
STATIC PRESSURE, (P,) $H32 HEATER BOX SETTING 2.570
FILTER NUMBER (s) 2 REFERENCE ap
SCHEMATIC OF TRAVERSE POINT LAYOUT
READ AND RECORD ALL DATA EVERY__S: MINUTES
TRAVERSE CLOCK TIME GAS METER READING VELOCITY | ORIFICE PRESSURE STACK DRY GAS METER PUMP SAMPLE BOX HPINCER
POINT SAMWM (Vm).ft3 HEAD DIFFERENTIAL | TEMPERATURE TEMPERATURE VACUHUM- TEMPERATURE, TEMPEIS‘ATURE.
| NUMBER | “jpe oo CLOCK) | (apg), in. H,0 (aH), in. H,0) (Ty).F o7 | oorer 1 ™18 F F
: L 5 O] | IHEFRF~ DESIRED | ACTUAL (T in). °F | (Tm g °F
Fo Yf&? P30 Time Al 7977 Gy 2=\ [s]FH | /0.5 R
J 15 joe | 25. 888 [l 3 | [ Hup#H G 5D 451 X | jedd
21,6 il | 32190 pdiz | L&2F |G | 60| LS % 1 srz221
o 3/ b | 34,850 h©hE>D | ;4844 (&7 te | SO XT g0
Loy 2l | 39,580 1043 | Jqf 998 |Lqgls 2| 7 | /A
CABY 1126 U2 G590 U3 /.52 75 72152 7 |
L (3o u3f | 7,700 |0, U3 oY, | g5 | 72165 | 7 | /30 | SO
2 175 13 50,800 0,3 | I G5 | 7250519 | /30
7 |40y L2520 10, U3 L4 G- Jls | 7 | 13C
7 ldo”  pue | 54 320 [Didd- | [ §if o) | 261 | G
/Clov___ 5] t2. 0oF0 0y | [ FL | JOC 76159 147/H //5
([ 158 156 (5.¢70 0.4% N 7MY 74160 | jO_| [55
a2} 69,232 |G YS [ 52/ 74 29160 [ 186 hH 127
COMMENTS:

EPA iDunt 235



/U//_;"B

ANALYTICAL DATA

PLANT A0 COMMENTS:
oATE 3-2=2 - 73 '

SAWPLING LOCATION D22 A/ J\éﬂaUUZ/{«’ 774'0)
SAMPLE TYPE 71"M~Ao Ales

RUN NUMBER ,{///3 -3

SAMPLE BOX NUMBER
CLEAN-UP MAN Oy NEHAY

FRONT HALF } ‘ LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), ~ CONTAINER mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER CONTAINER mg
FRONT HALF SUBTOTAL ___ mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER _____ me
IMPINGERS, CONNECTORS, AND BACK © ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER — mg
AND BACK HALF OF FILTER HOLDER' ‘
BACK HALF SUBTOTAL mg -
TOTAL WEIGHT | mg
MOISTURE
=56
IMPINGERS 066 @ all(/t_.
FINAL VOLUME __Z__é;é_ i <o, (20 /Q/) ot <’l,
INITIAL VOLUME 220 _ml Hz > W ,é > M
NET VOLUME & (2 nl | _ é
SILICA GEL -3 /
FINAL WEIGHT / 57 g g g
INITIAL WEIGHT 276 g g 8 5 F
NET WEIGHT q4.3 ¢ g & TOTAL MOISTURE___ 4 2. (5 g
EPA (Dun) 231

/12
62



'NOMOGRAPH DATA

PLANT 7,4)//@ c O
DATE X R A/kod“zL 1>
SAMPLING LOCATION DAPc' M@Jf@ S b

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. Hy0 aHg /: YO
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tnag. | 77 él
PERCENT MOISTURE IN GAS STREAM BY VOLUME - Bio | 7%
BAROMETRIC PRESSURE AT METER, in. Hg Pr 20,6
STATIC PRESSURE IN STACK, in. Hg _
(Pn:0.073 x STACK GAUGE PRESSURE in in. Hy0) P 99.¢13
P, /

RATIO OF STATIC PRESSURE TO METER PRESSURE /Pn

AVERAGE STACK TEMPERATURE, °F T

; Swg. |/ 05

AVERAGE VELOCITY HEAD, in. H)0 s | 0,37
MAXIMUM VELOCITY HEAD, in. H,0 Mo, | L2

C FACTOR . A . 7 (71

LCULATED NOZZLE DIAMETER, in. .
CALCULAT ' 7/:;’

R, in.
ACTUAL NOZZLE DIAMETER, in '?/S

REFERENCE 4p, in. Hy0 _' ©057Y

EPA (Dur) 234

4/12
63



79

FIELD DATA .
it AL C O ‘ / Koot Lenet o vee_ 3¢ G /4
DATE__ 3] 2 >[5 N ﬂcm ' 0°DD/,' NOZZLE 1.D. Yo 't
SAMPLING LOCATION D A P ). STHc o ASSUMED MOISTURE. % __~2 4D
SAMPLE TYPE ; SAMPLE BOX NUMBER
RUN NUMBER __&f- METER BOX NUMBER
OPERATOR ___SHKou” METER aH, [ 50
AMBIENT TEMPERATURE __ S &4 /= C FACTOR _ 2
BAROMETRIC PRESSURE s P PROBE HEATER SETTING __ -3 &
STATIC PRESSURE, (P) .3 % HEATER BOX SETTING___———
FILTER NUMBER (s) 2 REFERENCE ap
SCHEMATIC OF TRAVERSE POINT LAYOQUT
READ AND RECORD ALL DATA EVERY 9 MINUTES / A T
TRAVERSE CLOCK TINE GAS METER READING VELOCITY | ORIFICE PRESSURE |  STACK DRY GAS METER PUMP | SAMPLE BOX IMPINGER
POINT [ chioinG (24 (V). 183 HEAD DIFFERENTIAL | TEMPERATURE |  TEMPERATURE VACUUM. | TEMPERATURE, | TEMPERATURE.
NUMBER | " \we min CLOCK) (8pg), in. Hy0 (aH), in. Hy0) (Tg).°F WLET | OUTLET in. Hg of °F
3 & 1OG OKb DESIRED | ACTUAL | T i) F | (T - F
Pifs |5 /53&| 211,820 | 05093 093] /05 | S |47f | D _ /2
FEZ (576| 214,690 | 027 | f0&li 0| y03 | 57158 | 5 | £9
215 /586 | 2[2,72X0 | 0.36] /,3[/3P| s04” | bl | 9C | S PACS .
o yoye| 22,290 | 036 L3143 | Jos5 | by 57 | 5 /70
Rl /5451 a2d. 72950 &P, 330 L 4y 0 VLY 55 | 5 | L5 /76
0 5B 222,508 0. 3 | g o] 7o | Le|59 L5 | 9 jpa2_
Paly [&/(p~L58| 230 g3c 030 | LI2|Liy| j08 | 58ls@ |45 ]| L9 /60
/O [6.08 2353.680 | f.30 |dat|rya| [1¢ e |68 |45 ¢ o i (97
A5 /6. (3 236.235 0. 29| P A9 117 c7 6o 135 39 S g 907
10 /6.4 8 +54 795 L2 7251 751 /17 ¢ 7 e 3.5 g6 2¢6
2li /6.23 | 290,955 | of | 24 22 717 | [fL 7 | 10| 77 2ev
o it 2939 24 FTO cos | oaes| 5| 10 g2 | L | o] 77 8/0
s e g 244, 0 36 11291/ 23] ;40 |5¢ | 59 |8.8]1 (¢ . |1%7
‘ (O je. #S ’7 110 e3¢ | 12707 407 | £/ 5P | 5.0 47 260
Al .57 254 1970 A~ 1selr S50 e e | S |55 £g BeY
w  s¢.5% | 25¢ 53U i | (501450 tog gl e |55 1 g4 | 20F
3 703 | 259 /2 #5 | Lée|rec| 403 (|47 | go | £.C| ¢ 7 ' 20
o 72085 | B4l | Fyp fC [ rez]/e3] 103 (g | é0 | ¢0 &7 228
Pl 1 |o g2t | 26y , 755 e | [ Fo 130 (05 g0 | Sy | 50| by 174
0 12.9¢ 267, 4¢5 34 113651/35] 4o 16y | £ | 5] 57 . 186
L2165 1231 1) .2 F45 AP | (501 080] Jf7 |be | LD 5.5 b ¢ 5 ° 197
P 42. 5 € 274 . ¢C 2 | 15 rsel 277 (9 1 ép | 55 5¢ 2%
COMMENTS:

EPA iDun 235

]



99

~

Zal( 2/

TRAVERSE CLOCK TIME GAS METER READING VELOCITY | ORIFICE PRESSURE STACK ORY GAS METER PUMP SAMPLE BOX IMPINGER
POINT  foouol G 128-hr . 13 HEAD DIFFERENTIAL | TEMPERATURE | = TEMPERATURE VACUUM. | TEMPERATURE. | TEMPERATURE.
NUMBER . CLOCK: 14pg). . H,0 1ah). in. Hy0 1T ).F in Hg o °F

TIME. min Ps 1077 2 s INET | OUTLET F
DESIRED | ACTUAL T i) °F | 1Tm g °F

2[5 7«1 1727¢ . /17¢c M3 115311531 105 1 p7 | 62 [ Lo 5 &

it J7.46 | Ag/ 545 M7 1salns3] (05 Jzp | el 8] 56

EPA (Dun) 236

b=

(A
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o) F-%
DRY MOLECULAR WEIGHT DETERMINATION

PLANT *{ Kl COMMENTS:
DATE 3/ 73
SAMPLING TINE (24-hr CLOCK) /.5 2 — [E O S
SAMPLING LOCATION _D /& PP Pt o MW STAc/(
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) T/
ANALYTICAL METHOD LR S 17T
AMBIENT TEMPERATURE ____, sy ©
OPERATOR _CHoaa_—
RUN 3 AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL . ACTUAL ACTUAL
GAS reaone | YET | Reaomc NET | CEaDING NET VOLUME Mg, Ib/Ib-mole
€02 O .o, lo bl 4 | ¥ |
02(NET IS ACTUAL 0 I 3.2_:
READING MINUS ACTUAL /100
€0, READING) Y %é% & Mp| 210 \20L| 22 £
CO(NET IS ACTUAL CO o "
READING MINUS ACTUAL 2 _ 2. /100
0, READING) ?/' ¢ 0.0 3.0 | eo| #/.0 |FFe O
N2 (NET 15 100 MINUS A : ‘ 2
ACTUAL CO READING) (¢6.0 | 77.0\s00.0 | 770 to.p|77.06 | 77.0 /100
TOTAL
EPA (Dur) 230

4/12




ANALYTICAL DATA

puant_ ARC O _
i3 -22-73

COMMENTS:

sapLING Location D AP (GRALO LAT'OUB 'd

SAWPLE TYPE _ Flus—id e

run nuwger £ =

SAMPLE BOX NUBER 23

ceeavveun Qo & tam:

FRONT HALF | LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), ~ CONTAINER mg
FLASK, FRONT HALF OF FILTER HOLDER :
FILTER NUMBER CONTAINER mg
FRONT HALF SUBTOTAL mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER BACK HALF SUBTOTAL
mg
TOTAL WEIGHT mg
) — Q.6
MOISTURE 4,5
IMPINGERS 241 /] [ WX
FINALVOLUME & @ ° ml WLep Wiz. 040
INTIAL VOLUNE 2600 ni . | Loled V64 = =0 15
NET VOLUME ml WW v, + Z- 2% >
N t )
SILICA GEL : ~ —’7‘:,'2""/& )
FINAL WEIGHT é 3/ & g g g W
INITIAL WEIGHT £/ O ¢ g g 7 9
NET WEIGHT /5 & ¢ g g TOTAL MOISTURE____ &% /. g
EPA (Bur) 231 / :
412 ~ §§ 8




Pot?df
Pt 3

A /Q,co

PLANT

FIELD DATA ,V/g -

DATE
SAMPLING LOCATION EFF A STHeK P

PROBE LENGTH AND TYPE b

NOZZLEID.
ASSUMED MOISTURE. >

SAMPLE BOX NUMBER

SAMPLE TYPE 3
RUN NUMBER ___{ METER BOX NUMBER
OPERATOR ___S—hsa METER AH, ‘
AMBIENT TEMPERATURE 6";- . C FACTOR _ —
0 E 27 PROBE HEATER SETTING
STATIC PRESSURE. (Py_— O 3. 5 VEATER sox TG — 3 TT
FILTER NUMBER (s) REFERENCE ap ~
SCHEMATIC OF TRAVERSE POINT LAYOUT
READ AND RECORD ALL DATA EVERY _ MINUTES
TRAVERSE | CLOCK TIME|  GAS METER READING VELOCITY~ [ ORIFICE PRESSURE |  STACK DRY GAS METER PUMP | SAMPLEBOX | IMPINGER
POINT (280 Vi ! HEAD DIFFERENTIAL | TEMPERATURE |  TEMPERATURE | VACUUM. | TEMPERATURE, | TEMPERATURE.
numBer | SAIPEINC N\ ctock (apg. in. Hy0 | (aH), in H,0) (T ).9F Mg | o oF °F
min INLET | OUTLET Irep £
3 TSl LLC] . DESIRED | ACTUAL (Tm i) °F [ (Tm g F
7/ x;,:-, = L. — ] ’ e e A 15 215 7t b
O R | r—9, \#Y 7.$08 }3/3G LS /F " 1 3¢ | s¢ 165 | (1Y
/3 4.6~ 73. 2 [, BRI AL /6T Cf |54 P30 | IS
2 i 5% 76.%3 ' 3% 3y | 10 CE [55 [775] SO
2 471 10,¢3 £o.Jif ' 3%, LSl 95 (¥ 156 [7.75 1. /54
i 41 U8 .83, ¢ ["NIf3g /5] Q] 7Q |57 17151 /91
57 13 7, A 137 /38] [ 96 Js [S% YO | (9§
- I8 04, &b D567 Ky | 95 [73 ko {30 | 2¢O
1 9 23 Ju, 5 - [P2ASF.39 85l 9> 73 [Go IO | /30 .
¥ e A% 9%, ¢ 3[/.390/35 V.54 | QuL 73 16/ P3O T /g3
q i , 33 IRYIT o[ (o8 | G (T4 |62 | 8'0 /10
10,2 L 3% (05, 1] PEYRTE A 95 M 62 8ol /tE
VA 43 [C8. §¢ LS [ | 9 176 163 190 | /98
17 WS E T W VS L4\ My 19y 2 |6 [~9o | 20
COMMENTS;

EPA tDun 235



ANALYTICAL DATA

eLant_ AR 0O
DATE_ﬁ 3-'23 "7_?

SAHPLING LocaTion D4R # (GRAL o L ATTol) )

SAMPLE TYPE ___ Aran ano oo ien
RUN NUMBER /(///_::f-"}'

SAMPLE BOX NUMBER __J

cLeanve mn O vt/ & 4297

FRONT HALF

COMMENTS:

LABORATORY RESULTS

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUWBER CONTAINER mg
FRONT HALF SUBTOTAL mg
BACK HALF
IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER
BACK HALF SUBTOTAL mg .
| TOTAL WEIGHT mg
MOISTURE
Ve 2o
INPINGERS 2 2
FINAL VOLUNE <& < Ge /@) Vol 4 309
INITIAL VOLUNE 20C__mi Hz S04 V3 _
NET VOLUME __ &Z- ml 6 '] | \
: L(JMK s !
SILICA GEL e =22
FINAL WEIGHT %{8 é g 2 4 s7 e
INITIAL WEIGHT 252 ¢ g 2
NET WEIGHT L= g g TOTAL MOISTURE g
EPA (Dun 231
4/12
69 (o 1




'NOMOGRAPH DATA

PLANT %\-ZCO

DATE_ X D L/{m‘\ 13

SAMPLING LOCATION DA? 'Mc'—*("\ %gzv(g

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. H,0 AHg / c 5/ 0
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F T ayg. 73
PERCENT MOISTURE IN GAS STREAM BY VOLUME - Bio 7 %
BAROMETRIC PRESSURE AT METER, in. Hg P 2 9 y
STATIC PRESSURE IN STACK, in. Hg 9 £73
. - Vs
| (Pp0.073 x STACK GAUGE PRESSURE in in. Hy0) P, %\
RATIO OF STATIC PRESSURE TO METER PRESSURE $/Pn /ﬁo
AVERAGE STACK TEMPERATURE, °F T
v Savg. / /O
AVERAGE VELOCITY HEAD, in. H,0 Ap
» 0. 1y ag. | O, &7
MAXIMUM VELOCITY HEAD, in. H,0 AP pax 2(@ %
A * (£
C FACTOR O. 8 <7/
CALCULATED NOZZLE DIAMETER, in. - > ¢
{
ACTUAL NOZZLE DIAMETER, in. ., 25

REFERENCE Ap, in. Hy0

5 2

EPA (Dur) 234
4/12 70

Fo5
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- mﬁ ! |
D o FELDDATA A -D '
. —
PLANT 'G Reco, ‘ PROBE LENGTH AND rv}» : é / !
DATE 3 U'_B‘fg 3 N NOZZLE |.D.____,‘_Z?:f7_0_:::
' ' e

SAMPLING LOCATION _j/. ASSUMED MOISTURE. %
e ve - VETER sOx WumeR O
OPERN:TMt?RER o~ ' METER sH, /[, 5O
AMBIENT TEMPERATURE __4~ 2~ . C FACTOR _ = 55
I e Tl Tt 3 B3 QU131 e e e
FILTER NUMBER (s) 2 ... REFERENCE ap 2
SCHEMATIC OF TRAVERSE POINT LAYOUT -
READ AND RECORD ALL DATA EVERY MINUTES ((f\ v
TéAVERSE CLOCK TIME GAS METER READING VELOCITY ORIFICE PRESSURE STACK DRY GAS METER PUMP SAMPLE BOX IMPINGER
POINT SAM'N“" (V). 183 HEAD DIFFERENTIAL | TEMPERATURE |  TEMPERATURE VACUUM. | TEMPERATURE, TEMPERATURE,
NUMBER | "y i CLOCK) (8py), in. Hy0 (8H), in. Hy0) (Tg).°F PRI R in. Hg of F
% 239\ V< ). LT DESIRED | ACTUAL (Tm i F [Ty g °F
Pili |5 oqud| 253,94 10./F [060eps] /09| 53| & S| 5% =
jo 89U A ¥ .32 107 bipysl.tss| JffR sl s G | ) 275
2ls 0954 a¥g,03 0,26 [093].77] /0Q| pO56 [ 5| , o /2
0 0959 29 1,580 O21 Q96| .| oA | by | 61 5~ | @/ /6
25 Idoy | 294, 4L O3 093av3 ;09 164 |57 | SF| £ 5 (25
0 (009 299,817 [ »p221p28018] /1S |G ls [ 56 65 /50
PRI 1 | §ony 0/ | 265399,.500| 0.2l | Onslo75]| Jo@ [ 68| 5% |4 by S5O /97
16 7 1639 302,000 0,2 [Cs[es] jj0 (&l 5915 | L& /5‘%
2 |5 (0341 B ad 1oas 165716057 170> | pet] o | £ S )5S
(o (039 BOLHE 0 iS5 osAL 11O [ te] 60| &/ i t G
35 oAl 2,9, 73 L @OPI D0 (1D | 63 6] | D LY 19
7 (o] 2O G281 p.0f [S/]160.d 179 32| 21 70 2o
P31 e ppNL05F] L ol | 0% | EPOEER /1A | b2]L2.] £ Z0 210
AV X-) 4 i, 48 1 paY ool 00l (2 | £2] 62 |5 2/ Y
215" (3 217,55 03 | fay | 2| /12~ | 70| L |7 7 2 L0
o _Jls9 D205 | N3 JigVL/P - | 721 £57 7 | 25 209
35 1123 323 '7é@ D3 1301430 1Y | 76| 66 | S| 79 ENE
Ve jix3 SAp. 3 3| /200430 (10 | 76| L7 L& | 75 2
Py 15 iex™B8L | 339.9/0 O>9lres 0,03 14O g/ | ¢5 |7 | 70 ’78
VO jidy A3AXYB| 0.29 | )05\ 05| [~ 0g| 65 |77 | 90 +00
2 15 153 33590 1033 [ Jelw] (O [ 79 15| ¥ | 70 REO
(D 1158 L 3.9° 03320l j20] Tso [ 721 ¢b] ¥ | &4 20/
COMMENTS:

EPA (Dun 235



¢l

- b . -
Z i
TRAVERSE CLOCK TIME GAS METER READING VELOCITY | ORIFICE PRESSURE STACK ORY GAS METER PUMP | SAMPLE BOX IMPINGER
PONT | <puot inG 124 b V. 18 HEAD DIFFERENTIAL | TEMPERATURE |  TEMPERATURE VACUUM. | TEMPERATURE. | TEMPERATURE.
¢ i [ in K [}
NUMBER TIME . min CLOCK: 1apg). in. Hy0 (8H), in. H,00 (Tg).°F NLET OUTLET in Mg °F F
) DESIRED | ACTUAL T i °F | (T gy °F
4 /315 12031 3YJT5 [ 0331 1811,/ 1405 | =31l | 7 72| €0
0 (20l 3YGTEAL psl L2l jid 17367 7/l | 6O

EPA (Dun) 236
hal

2/(8
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Ko ~-5

DRY MOLECULAR WEIGHT DETERMINATION

4/12

peant__ AR C 0’7 COMMENTS:
oatE___3/23]7 2 . -
SAMPLING TINE 4hr CLOCK) _ /O F ~— 1035 -y )
saneung Location_ D AP M, STACK _PoRT = Poen? )7
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) __T=/L/ T ‘
ANALYTICAL METHOD CLS BT
AMBIENT TEMPERATURE J 2
OPERATOR SALe
RUN ! AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER | STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS ceoms | NET | Aoaons | NET | peaie NET |  VOLUME Mg, 1b/Ib-mole
C0; 0.2 102 6.2 10.210.2 | p. 2. O.2-| %
02 (NET IS ACTUAL 0; L ' I
2
READING MINUS ACTUAL 20, 5 20.b| : /100
€0, READING) 208 20,3 2.5 | 20k 20,6} —
CO(NET Is ACTUAL CO o _ 0 o) za
READING MINUS ACTUAL _ 20. /100
0, READING) 20§ 206.9| O O
N2 (NET 15 100 MINUS G : ;
) ~ L2 3
ACTUAL CO READING) /7 a 7722\ 792 Pm
TOTAL
EPA (Dur) 230




ANALYTICAL DATA

pLant_ AR CO
DATE_ 3 ~ £ 3= 75

COMMENTS:

SAHPLING LOCATION DA N (GCRA ”0467//73&}

SAMPLE TYPE __tluomde
RUN NUMBER /= =D

SAMPLE BOX NUMBER

CLEAN-UP MAN C LA W ESLT

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMBER

BACK HALF

IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS
FINAL VOLUNME _2_5_5_ mi

INITIAL VOLUME 29 ml
NETVOLUNE __ 22 ml

SILICA GEL J 75 8

LABORATORY RESULTS

FINAL WEIGHT & g g

INITIAL WEIGHT _223).7 ¢ g

NET WEIGHT 275 g
EPA (Dun) 231

4/12 A 74

-’

CONTAINER mg
CONTAINER mg
FRONT HALF SUBTOTAL ‘ mg
CONTAINER mg
ETHER-CHLOROFORM

EXTRACTION mg
CONTAINER mg
BACK HALF SUBTOTAL mg .
TOTAL WEIGHT e

Z
cyelre >, 7
té%:»/

woid = 497,
N_%Z%l’/
“}Z%%’;/

g TOTAL MOISTURE

ta oa




APPENDIX E

LABORATORY REPORT

This section presents the report on fluoride, ammonia, pH and

P205 analysis which were performed by EPA.

75
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3

SAMPLING DATE |0z | 5 | 2
YR| MO | DAY

SOURCE SAMPLLE REQUEST &

REPORT

LU A _

(MUST BE FILLED OUT FOR EACH TEST RUN)

FIRST IDENT.
NO. USED S 93 o603/

INDUSTRY %4/@4 Lrtilin

(USE TABLE &)

coMPANY L a Olimicad

ADDRESS b odiise i A

TEST NO__7Z3 Fﬁf/

& (£ s ) i Ll 8y 3 LU
.-
'

BT

29

LAST IDENT.
NO.USED S 73 ocooSizT RUN NO__E]
_ - -uscr)? _
UNIT PROCESS OPERATION _Zidoeerscprussssme _plloajoblseds RCRD. 7573

AIR POLLUTION CONTROL___ 2éaulolty : -

COPIES TO

Pow e i Usa T v [

o

e e T joe T

_,..
6 |6

R

,.,.
4N 1 aE

2 s 1

(33

venn e [ oot |

FUEL USED 17052 P- ,\fﬁ
(7 INLET [ OUTLET j 61373
SAMPLING__EPA __ Fhrurcles GAS VOLUME SAMPLED 61,509 LAB,
METHOD (METER VOL IN FT3)
FILED
DESCRIPTION OF  SAMPLE ANALYSIS REQUESTED - GENERAL COMMENTS
IDENT NG SAMPLE OR SAMPLE wT VoL (AFPROX CONCENTRATIONS - POSSISLE INTERFERENCES
FRACTION \(SOML(I;D) (LIQUID) ETC) (INDICATE SPECIFIC ANALYSIS ON BACKSIDE)
ML |
s 23c0050| ayelinn Conlils gored /A | 250 bl gl Aoslltl M (12.2m8 sl iho)
Siz 14-1'7144‘1?&_%&4”& W/ YA NP |\ gyt 550 Jbbl oot Msolld lﬂsw/u (Clnd atcd o)
< I : ‘
N ] .
|
|
COMMENTS:

Paay Toos oo Do
H : :

SAMPLING

CONTRACTOR 2/ uduwresd Paesasel,

(IF APPLICABLE)

DATE OF REQUEST ¥/3/23
EPA(DUR;245 :

PROJECT OFFICER

DATE ANALYSIS REQUESTED

M % % REQUEST é/ ,/-
< . REVIEWED BY /o, 73

~/18/22

TR

7

DATE OF REQUEST_

(TO BE FILLED IN BY SSFAB)

T e L Jeed]



REPORT OF _ANZ‘LY:"S Mok (1) for specific onalys:s

v TRACE ELEMENTS Mark (x) in Glock to left of ident. No. when
pem - for sol d semples requesting oll cnolysis on that line '
ug/ml - for liquid scmples :

ctio | Hy [Be [ ColAs | v [talni|so]c [znfculpPo]se] B FeiJag|sn re] s [n [k J[calsi[wm]eo -
DI g g b LTJ 0 N O A O A O l_‘_l SEENEEEREEREEEE
T Ittty oy ooy Iyt It i o Iy It U o iy L g
JoJutpu Iy Ity oIty L T Do ogog
JLIJIUIJL T U I U LI L I L T T I Iy T J T T s g
T L) LTJL__J L I O O 0 B I T g 0 O o I oo oo g
8 (5 I I A A O T I A O R I LF‘] | S S A
150 [ AN [ IS O A O A T 5 D (0 O A T T O T L U T T U T O T U T T U T O T UL T
8 1 1 U 1 I I I I O A [ I 6 A N [ N N O I 0 O N I N | LT_J I VNI NN N By
T T I U T O T L U T U T I O L I L T I g L A N O A O I O O I NI 0 I B [
}_JLZ_JUI._JL (OO oo o g oo g ¢ LHLJL. | L_;_IL'L,{
ciysis Methog: 1-NAA, 2-SSMS, 3-0ES, 4-AA, 5-A5V, 6-XRF, cnd 7-other Comments:
2 Anciysis - Use Table B ta il cnoiysis requested (obove eoch column) . Mark (x) for specitic ougiysis regussied
lgent No. < :@M/[w(u Zorldd /’ém&&a
Yy 0.51:9: )—d £ 0. Cérey | | H| ,_J ] | ] _]
‘5/?_‘.A [. A~ )_<J(06‘ér—;_] ._] ___} L_’ _] J .__l _.J
] C oL J || ] H | ] 1 il
] u L ] ] L ] ] ) |
| || il N ] ) | | N ]
o ] H B | ] | _J ] ]
] || Rl ] | L I N L ]
] ) B ] ] n ] ] _I |
B | | | B ] || BE ] |
| ] | | | H | || l
st Dms ) 7a | pms 7 5on
PY O | sennrs




l' lZIJl( ]SIGJ71819l‘Ol|l!|ZLll‘|l]|7l|6||Il|!ll?llﬂlzlllllZ]lllll\l.‘ﬁllllZBJ??]JOI)Il

Hwa JI ﬁ.i 52 ﬁ 57 l[ﬁ i soﬁ'sz’ i d

SOURCE SAMPLE REQUEST & REPORT

(MUST BE FILLED OUT FOR EACH TEST RUN) -k
SAMPLING DATE | 73] 3| 2) TEST NO_T2 _ERLT-) 5
YR| MO | DAY FIRST IDENT. LAST IDENT. -
' NO.USED S 73 ©ooS5z23 NO.USED S 73 oooSzy UN NO__F 2 T
‘ ] RECD. = -
| 7/ : : 7573 :
wousTRY _ Phaoplate 2ot UNIT PROCESS OPERATION __ ipsssomomissnne _phoaphots  RORD) —— ¥
(USE TABLE A) 7
COMPANY _MJM AIR POLLUTION CONTROL___a.tn.tflo : eGPIES TO :
AOORESS ___H. Madien Ao FUEL USED__Zuprat P. o}b =73 ¥
, (] INLET [ OUTLET LAB. ) &~ »
SAMPLING__EPA - M GAS VOLUME SAMPLED 72.959 '
METHOD . (METER VOL IN FT3) ‘ I
FILED -
DESCRIPTION OF SAMPLE ANALYSIS REQUESTED - GENERAL COMMENTS T
IDENT NO SAMPLE OR SAMPLE WT VoL (APPROX CONCENTRATIONS - POSSIBLE INTERFERENCES r
‘ . FRACTION : (S%LéD) (LlallJ_ID) ETC) (INDICATE SPECIFIC ANALYSIS ON BACKSIDE) ry
, ‘ :
523¢000523] tyeliu tontinch fomed N/A R TAH g Spolbl  Hrsito (2.2 sinek #2) |
21 4&,@4';(,3@ tentinks , LAl v wwolle F/A &7 7 % . co (F9mt aluck Ho) ”
=) / o
!l COMMENTS: | . :
777 f
SAMPLING i p ‘ REQUEST é'/ Lo fy s >
CONTRACTOR ___ Zletustal_ Mossoscd _cAnallols _ prosect ofricer__cduebin il REVIEWED BY.__ 215 ’
(IF APPLICABLE) v -
DATE OF REQUEST ¥/3/23 DATE ANALYSIS REQUESTED._%//%/7 DATE CF REQUEST ;
EPAIDUR 245 ) (T0 BE FILLED IN BY SSFAB)
» X
5/ ﬂ"'&é 'S\ ¢
Y



REPORT OF ANALYSIS Mark (x) for specific analysis

TRAGE ELEMENTS Mark (x) in block 1o left of fdent. No. when
ppm - for so.id samples requesting ol onolysis on thot fine
ug/mi - for liquid semples

Hg | Be { Cd} As { Vv { Mal Ni | SB { Cr | Zn) Culi Pb

w
@

izent Ho.

B Li { Ag|Sn|Fe S |Na | K {Calsi|mg]|B8a R

! F
Ty IO T I I U I N T N N N N L O U0 O O I

] L
I I I I U U I I Uy L L_,_I LI I L e g ljr_l L L B g
oty Ittt L Iy I T R L e i e b Ly U
L LrJ g rid LH RN NN NN RN U NN SN ERE RE R NE R NN L!__) i
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SAMPLING DATE 173. 3 ‘ -22' .
FIRST IDENT,
YR] MO | DAY .
: NO. USED

WoUSTRY __ Phec e Fertilyien

COMPAN

SOURCE SAMPLE REQUEST & REPORT
(MUST BE FILLED QUT FOR EACH TEST RUN)

S 73 0005 3%

(USE TAB(_E A)

v__ Breo henicad

aooress __ A Mo Lo
sampLING__ PR 3lrnidis

NO. USED

LAST IDENT.

S 73 ©00536

UNIT PROCESS OPERATION

FUEL USED

WAL SPATEms PIIGEMR

TEST NO_73 FRT /

RUN NO__F3

RECD. )
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AIR POLLUTION CONTROL___2.Laubfeu

Al

COPIES TO

{3 INLET [ OUTLET

GAS VOLUME SAMPLED 69.S

P0)
LABJé/";?B

METHOD (METER VOL IN FT3)
EILED
DESCRIPTION OF SAMPLE ANALYSIS REQUESTED - GENERAL COMMENTS
IDENT NO SAMPLE OR SAMPLE WT VoL (APPROX CONCENTRATIONS - POSSIBLE INTERFEREXCES
FRACTION (S('JWL(I;D) (LIhQALll_ID) ETC) (INDICATE SPECIFIC ANALYSIS ON BACKSIDE)
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REPORT OF ANALYSIS Mark (x) for specific cnely
ySiS .
TRACE ELEMENTS Mark (x) in block to left of Ident. No. when
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SOURCE SAMPLE REQUEST & REPORT
(MUST BE FILLED OUT FOR EACH TEST RUN)

SAMPLING DATE IBI 3 l 22' TEST NO__Z3 FRT |
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YR| MO | DAY ,
] NO. USED s 73 OOOS‘VG NO. USED S 723000 5-‘5‘? RUN 1O ,_-‘/
: RECD. :
INDUSTRY_%A,AM otj&izf:éo/u UNIT PROCESS OPERATION__MM#M RCRD. ‘/"5- )
(USE TABZE A) / -/
company o Choineinl AIR POLLUTION CONTROL_____Qteelles
COPIES TO
ADDRESS __TE. Vhdion  Hpusm FUEL USED____220vL p_o )
. 03 INLET [X OUTLET 6-13-73
saupLinG_EPA - Lol GAS VOLUME SAMPLED 72, 459. LAB. (
METHOD (METER VOL IN FT3) .
FILED
DESCRIPTION OF - SAMPLE _ ANALYSIS REQUESTED - GENERAL COLIMENTS
IDENT NO SAMPLE OR SAMPLE WT VoL (APPROX CONCENTRATIONS - POSSIBLE INTERFERENCES
FRACTION ‘ (S?AL(;D) (U&lim) ETC) (INDICATE SPECIFIC ANALYSIS ON BACKSIDE)
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(IF APPLICABLE)

DATE OF REQUEST_____+/3/23 DATE ANALYSIS REQUESTED__34/8/73 DATE OF REQUEST
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SAMPLING DATE |3 = |53
YR[ 10 | oA |

SOURCE SAMPLE REQUEST & REPORT
(MUST BE FILLED QUT FOR EACH TEST RUN)

wCAET Sestimy PIIISIA

TEST NO__Z.3-£2T -/

FIRST IDENT,
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23 0oo 5% o ¢
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(USE TABLE A) 7
7 .
comPanY __ Lhen  (lomeced AIR POLLUTION CONTROL____denutiden :
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(] INLET [ OUTLET j j G-13-7
sampLinG__ 2P0 buniclis GAS VOLUME SAMPLED 3,308 LAB. 3
METHOD {METER VOL IN FT3) :
, FILED
DESCRIPTION OF SAMPLE ANALYSIS REQUESTED - GENERAL COMMENTS
* IDENT NO SAMPLE OR SAMPLE Wt voL - (APPROX CONCENTRATIONS - POSSIBLE INTERFERENCES
FRACTION (S%L(!;D) (LI%UID) ETC) (INDICATE SPECIFIC ANALYSIS ON BACKSIDE)
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REPORT O ANALYSIS Moark (x) for specilic enalysis

TRACE ELE.FAENTS Mork (x) in block to left of !cent. Ro. when
ppm - for solid samples requesting oll anglysis on that line
ug/mi - for liquid samples :
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SAMPLING DATE 3 |2 TEST NO__73-FRT-!
NO.USED S 73 -o000350! NO.USED S 73 ©D0S0OR SN NO_ A~/
] RECD. ,
. RCRD. [ £~ $-73
INDUSTRY ____PHOSPHATE _ FERTILIZER UNIT PROCESS OPERATION___ DIAMMoIuM _ PHOSPHATE 2/
(USE TABLE A)
COMPANY __AECO _ CHEMICAL AIR POLLUTION CONTROL____SCRuUBRERS €OPITS TO
ADDRESS __FT- MADISOR 10w A FUEL USED pONE b, 07 =
(] INLET [ OUTLET LAD. /13-73
SAMPLING -EpA 5 Aincd 50l GAS VOLUME SAMPLED “0.3
METHOD : {METER VOL IN FT3) )
FILED
DESCRIPTION OF SAMPLE ANALYSIS REQUESTED - GENERAL COMMENTS
IDENT NO SAMPLE OR SAMPLE WT voL % (APPROX CONCENTRATIONS - POSSIBLE INTERFERENCES
FRACTION (S?\AL(I;D) (Ll%kilﬂ) ETC) (INDICATE SPECIFIC ANALYSIS ON BACKSIDE;
S 73 00050/ fd&m /U/)ﬁ; ;u/,q sFven —
L g _522____44*},"&";!4__4&&2:;4/5 /—wzwz N / A 283 A /~/3 ( (ool #.0 eptlield)

COMMENTS:
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CONTRACTOR___MIDWEST  RESEARCH

INSTITU TE

PROJECT OFFICER

(IF APPLICABLE)

DATE OF REQUEST__#/5/23

A Tons Kety

DATE ANALYSIS REQUESTED

EPA(DUR)245

Y/8/23

Py )
REQUEST @/ w
REVIEWED BY 8 /473

DATE OF REQUEST

(TO BE FILLED IN BY SSFAB)
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SAMPUING DATE b2 | 3 | 24
YR| Mo | DAY

SOURCE SAMPLE REQUEST & REPORT
(MUST BE FILLED OUT FOR EACH TEST RUN)

FIRST IDENT.
NO. USED S73 ©00387/3

PW Fulloin

INDUSTRY

(USE TABLE A)
CoMPANY oo Chimical
a0ORESS . Hladion oo

SAMPLING _£PA___dmmenise _( H,504 Ml«g col)

TESTNO_73-F£7~1/

LAST 1DENT.
NO. USED

S 73 ©pO0S’¥

RUN NO_A 2

RECD. )

s . ’.S-7
UNIT PROCESS OPERATION ___Ziasmamcbrisne _sphlsa s fal RC“D-? 7 3

L MM_M/U
AIR POLLUTION CONTRO COTIES TO
FUEL USED____ 100t - o)
[J INLET [ OUTLET LABJ(,—B- 73
CAS VOLUME SAMPLED ¥3.L7

METHOD (METER VOL IN FT3)
FILED
DESCRIPTION OF SAMPLE ANALYSIS REQUESTED - GENERAL COMMENTS
IDENT NO SAMPLE OR SAMPLE WwT VoL (APPROX CONCENTRATIONS - POSSIBLE INTERFERENCES
FRACTION (S%LéD) (LIQUID) ETC) (INDICATE SPECIFIC ANALYSIS ON BACKSIDE)
ML
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| S | pepioe ot ol ~ /A 382 N/ (5ot e 11,0 bl d)
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COMMENTS:

SAMPLING
CONTRACTOR

DATE OF REQUEST

EPA(DUR)245

(IF APPLICABLE)

hY

¥/3/23

DATE ANALYSIS REQUESTED

PROJECT OFFICER — (Ululirt Mj%

$/9/22

REQUEST vJ
REVIEWED BY 4. H3/23

DATE OF REQUEST.

(TO BE FILLED IN BY SSFA3)



REPORT OF 5“ALYS‘S Mark (x) for specific cnalysis

TRACE EL?.MENTS . tAork (x) in block to left of igert. No. when
pom - for solid somples requesting all orclysis on thot hine
ug/m! - for liquid semples

ident No. { Hg | Be | Cd | As v Mnl Nij Sh} Cr Zn | Cu | Pb} Se B F ’ Li Ag | Sn | Fe St | No K Ca Si | Mg { B ".
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Aughaais netheds 1-NAA, 2.88MS, 3-0ES, 4-AA, 5-A3V, 6-XRF, and 7-other . : Comments:
b‘lher Analysis - Use Tchle B to fitl onclysts requested (obove each column) . Nork (x) for specthic croiysis re3uesizd
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. SOURCE SAMPLE REQUEST & REPORT
(MUST BE FILLED OUT FOR EACH TEST RUN)
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TEST NO_73-FRT-7

SAMPLING DATE 93| 3 | 22
YR| MO | DAY

FIRST IDENT. LAST IDENT.
NO.USED S 73 000 52§ n.usEp S 73 000 §26 A3
RUN NO
RECD."
4 : - RCRD. [ ¥-5-73
wousTRY __ Phsaphal  udilion UNIT PROCESS OPERATION ___Zdmimebucisme. M -
(USE TABLE A) - -
company _Lheo  Chomuend AIR POLLUTION CoNTROL___2.erulbon coTTES 1o
ADDRESS ‘.r;'/}, Fpdson , e@‘-wu— FUEL USED _ Zedael. - P. 0./
[] INET [ OUTLET Lap f " 67’3
. R . - \
SAMPLING __A/K, €74 [ 4, 30, senulley solli) GAS VOLUME SAMPLED $4.935
METHOD ‘ : (METER VOL IN FT3)
FILED
DESCRIPTION OF SAMPLE ANALYSIS REQUESTED - GENERAL COMMENTS
IDENT NO SAMPLE OR SAMPLE wT VoL (APPROX CONCENTRATIONS - POSSISLE INTERFERENCES
FRACTION (SOLID) (LIQUID) . ETC) (INDICATE SPECIFIC ANALYSIS ON BACKSIDE)
MG ML
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CONTRACTOR___Z7/. PROJECT OFFICER__ U Loutlone ,(/z,/% REVIEWED BY 13/15

(IF APPLICABLE)
DATE OF REQUEST ¥/3/23

EPAIDURIZ4S
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DATE ANALYSIS REQUESTED

S/8/23 DATE OF REQUEST,

(TO BE FILLED IN BY SSFAB;)




TEPORT OF ARALYSI Mark (x) for specific castysis
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APPENDIX F

TEST LOG

Table F-I presents the actual time during which each sampling was

done.
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SAMPLING LOG
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Temperature
and velocity
Fluoride

"Fluoride

C0,C05,09
Fluoride

_~F1uoride

Ammonia
Liquid/Solid
Fluoride
Fluoride
€0,C0,,0,
Fluoride

" Fluoride

Ammonia
Liquid/Solid
Fluoride
Fluoride

'C0,002,02

Fluoride
Fluoride
Ammonia
Liquid/Solid
Fluoride
Fluoride
Fluoride
C0,02,COZ
Fluoride
Solid/liquid
Fluoride
Fluoride
€0,C02,0,
Fluoride
Fluoride
Ammonia
Liquid/Solid
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Date
3-20-73

3-21-73

Elapsed
__Time _ Time
Began-Ended (min)
15:00-15:20 20
10:52-11:25 33
11:44-12:35 51
11:50-12:20 30
12:45-13:15 30
13:25-13:55 30
10:58-11:58 60
11:00-13:45 165
16:04-16:34 30
16:45-17:15 30
16:20-16:50 30
17:23-17:53 30
18:00-18:30 30
16:10-17:10 60
16:10-18:10 120
10:04-10:34 30
10:44-11:14 30
11:08-11:38 30
11:24-11:54 30
12:13-12:43 30
11:01-12:01 60
10:10-12:10 120
15:20-15:50 30
15:58-16:28 30
16:38-17:08 30
15:34-16:04 30
17:16-17:46 30
15:30-17:30 120
09:39-10:09 30
10:19-10:49 30
10:05-10:35 30
10:58-11:28 30
11:38-12:08 30
09:48-10:48 60
09:45-12:00 135



APPENDIX G

PROJECT PARTICIPANTS AND TITLES
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Name
Paul Constant
Pat Shea

Reid Flippin

Henry Moloney

Bill Maxwell

" Mike Bechtold

Bill Cunningham

Christine Guenther

107

Title
Program Manager
Project Chief

Testing Engineer
Laboratory Technician

Process Sampler
Engineering Technician

Testing Engineer and
Engineering Technician

Laboratory Technician
Engineering Technician

Programmer



