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1.0  INTRODUCTION

Testing to determine particulate emissions from an ammonium sulfate
plant was conducted by Scott Environmental Technology, Inc., for the U. S.
Environmental Protection Agency under Contract No. 68-02-2813, Work Assign-
ment No. 27. Three tests were conducted on December 6, 1978 on the Valley
Nitrogen Producers, Inc. ammonium sulfate plant No. 3 located in Helm, Cal-
ifornia.

Three particulate tests were simultaneously conducted at the in-

Tet and outlet of a cyclonic scrubber controlling emissions in the exhaust
gases from an ammonium sulfate drier using EPA Method 5. One test to de-
termine particle size distribution was also performed at the inlet to the
scrubber using an Anderson 2000 Cascade Impactor. Opacity of the gas
exiting from the scrubber was recorded during each test by a smoke reader.
Samples of the ammonium sulfate crystals were collected at the inlet and
outlet of the drier to determine moisture content. Also, samples of the
scrubber liquor were collected downstream of the scrubber.

, | The test arrangements were made through Myrlen Kelly, Manager of
Environmental Affairs with Valley Nitrogen. Frank Clay of the EPA was
present during the tests, as was Marvin Drabkin of Mitre Corporation, who
monitored the plant process.

Scott Environmental Technology Inc.
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2.0  SUMMARY OF RESULTS

The particulate concentration at the outlet of the scrubber
ranged from 0.0686 to 0.113 grains/scf and averaged 0.091 gr/scf for the
three runs. The average gas flow rate was 3430 dscfm resulting in an
average particulate mass flow rate of 2.7 1bs/hr. Injet particulate
concentrations averaged 3.91 gr/scf with an average gas flow rate of
3410 ds¢fm and particulate mass flow rate of 115.6 1bs/hr. The average
collection efficiency of the scrubber was 97.3%. Complete Method 5 re-
sults are summarized in Table 2.71.

The results of the particulate size distribution sample are
shown in tabular and graphical form in Table 2.2 and Figure 2.1 respec-
tively.

The average moisture content of the ammonium sulfate crystals
was 1.08% at the drier inlet and 0.27% at the drier outlet. Complete re-
sults are shown in Table 2.3.

The obacity at the outlet averaged 10% during runs 1 and 2. No
opacity readings were taken during run number 3 because the run was performed
after dark. Opacity results are summarized in Tables 2.4 and 2.5.

The field data sheets are included in Appendix A.

Z

&:S:} | Scott Environmental Technology Inc.




Table 2.1

SET #2635-01-0179 Summary of Method 5 Results page 2-2

Location Inlet Qutlet

Plant: Va]]ey Nitrogen

Producers Run No. | 2 3 1 2 3
Date: 12-6-78 Time Started 1050 | 1500 | 1910 | 1030 | 1455 | 1915
: " Time Ended 1220 | 1600 | 2055 | 1135 | 1600 | 2040
Barometric Pressure: P, (in. Hg.) 29.89 |29.86 |29.95 | 29.89 [29.89 | 29.97
Static Pressure: Pq (in. HZO) -0.075(-0.075 | -0.075 +0.96 [+0.96 | +0.96
. 2 : ' _
Area of Stack: A (ft%) 1,571 1,57V | 1.577| 0.785] 0.785| 0.785
Pitot Coefficient: Co | 0.838| 0.838 | 0.838] 0.835| 0.835| 0.835
Meter Calibration-Factor: Y 0.94 | 0.94 | 0.94 | 1.075| 1.075| 1.075
- , 2 . , :
Area of Nozzle: A (in®) 0.0491 |0.0491 |0.0491 | 0.0347]0.0347 | 0.0123
A=
Total Sampling Time: (Min.) 100 30 36 50 60 - €0
Nar Comn o Yealimas tr Ir.3\ )
Gas Sample Volume: Vm (ft°) . 80.033 |22.879 | 26.248| 52.228| 51.548 |20.448
y ) - 2
Avg. Velocity Head: (V ap )gvg. (in. H20) 0.62 [0-63 o 0.60 | 2.29 201 2.27

Avg. Orifice Pressure: aH (in H20)

1.82 | 1.82 | 1.74| 3.27 | 3.08 | 0.43

Avg. Stack Temperature: T, (°R)

644 641 646 600 | 600 596
Avg. Meter Temperature: T_ (°R) ; o
4 m _ 567 532 532 524 523 507
Volume of Liquid and Silica Gel v

1¢

Gas Sample Volume @ Std. Cond.: R ‘
Vm(std) (Ft3) = 17.64 VY (Py o FoH/13.6) | 70.271 121,389 |24.607 |56.949 |56.289 22.945

m
Volume of Water Vapor: , |
W (std) (££3) = 0.04707 V 5.46 |3.53 | 0.47 | 6:07 | 7.581.51

1c

Moisture Content: B _ = Vw(Std) :
WS Vm(Std) + Vw(SEd) 0.072 | 0.142 | 0.019| 0.096f 0.119]0.062

Molecular Weight of Stack Gas (dry): ]
Mg = 0.8 (4 C0,) +0.32 (% 0,) + 28.87 |28.96 1 28.96 | 28.92| 28.93 | 28.93

0.28 (% N2+% co)

] Area blocked by particulate at bottom of duct excluded

Avg. velocity during sampling

I{S}, Scott Environmental Technology Inc. Avg. velocity in entire duct
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Table 2.1, Page 2

Location _Inlet ' Qutlet
Run Number | 1 2 3 1 2 3
T
s () S aaes e WEHE L as0g J27.40 | 28.75 [o7.87 |27.63 [oa.25
S d WS owWs
Stack Pressure: Pg (in. Hg) = Py + P /136105 g5 12985 |29.9¢ |29.95 |29.96 |30.04
_ ' %
Stack Gas Velocity: 1/2 50.3 “
2 ' 49,41 | 48.07 | 91.57 | 90.35 [90.13
A (ft/sec) 85.49‘Cp (APTS/PStE) 49 .53%

Stack Gas Volume Flow Rate:

2
Qsd (dscf /min) = 1059 (1_8ws)v A PS/TS 3537 3290 3634 3436 13304 B542

)

Actual Stack Gas Volume Flow Rate:
Q (acf /min) = 60 Ve A 1654 4666 4528 14313 4255 {4245

Meight of Particulate Collected: m (mg.) 150877 4l 3882.0{75429.1| 253.4 (413.4 |136.6

Concentration of Particulate @ Std.Cond.(dry):

Cy (or/scf) = 0.01542 m /Y (std). 5.020 | 2.799 |47.27° |0.0686 [0.1132 |0.0913
(c; (g/dsem) = 0.03528 m/v- (sid)] (11.489 |6.405 108.18 |0.1570 [0.2592 {0.2107
Mass Flow Rate of Particulate: | . 15é~;\\' %éM§7 1479° gé/;ﬁ sl s
Q (1b/hr) = 0.008571 €, Q, B R N 2.0) 320 2P

Isokinetic Rate:

= ' - 91.6 98.3 88.2 80.1 92.6 99.3
I (Z) 13.61 TV (std)/Ps A S (1-8 )

Control Efficiency, % | | 98.7 |95.9 | 99.83

1Average during sampling.
2Average in entire duct.

3Not included in average results due to'hon-isokinetic‘samp]ing.

{@ Scott Environmental Technoloay Inc.
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TABLE 2.2

SIZE DISTRIBUTION ANALYSIS

PARTICLE
Date: December 6, 1978
Location: Valley Nitrogen

Sampling Location: Inlet
Traverse Point No. Sampled:

Sample Flow Rate (at stack

Plate Net Wt.
No. (mg)
1 450.4° 24,
2 200.8 . 10,
3 818.3 43,
4 253.4 13.
5 42.2
6 56.0
7 11.5
8 11.5
.Back-up |
Filter 31.3 1
Total 1875.4
1

2

o O w ™

conditions)

—*

A OV O W O O N O

Cumulative

%

100.
76.
. 65.
21.

w W W N N WO O

8
5.
2
2

0

)

bar (in Hg) . 29.95
Stack Temp. (°F) 184
Sample Time (Min) 10
Sample Volume (cf) 6.869
Moisture (% H-»0) 10.9
Meter Temp (O% 73.5
Flow Setting, aH (in HZO) 2.0
Nozzle Diameter (In.) 0.250
77 cfm

eco’

(Microns)

11.80 and larger
7.49
4.94
3.42
2.18
1.11
0.67
0.45
<0.45

ECD - Effective Cutoff Diameter of preceding plate.

Weight includes particulate collected on Plate No. 0 and in nozzle and

" head of sampler upstream of the collection plates.

ﬁ:} Scott Environmental Technology Inc.
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TABLE 2.3

AMMONIUM SULFATE CRYSTAL
MOISTURE ANALYSIS

_ Test Sample Net Wt. Net Wt. Moisture
Date Time Run No. Location Wet, gms Dry, gms %
12-5-78 1440 --- Inlet 324.8 320.5 1.32
12-5-78 1435 -——- Qutlet 359.2 357.2 0.56
12-6-78 1033 1 Inlet 242.4 239.0 '1.40
12-6-78 1047 1 Outlet 306.7 306.2 0.16
12-6-78 1448 2 Inlet 377.1 374.6 0.66
12-6-78 1449 2 Qutlet _ 372.5 371.7 0.21

- 12-6-78 1907 3 Inlet 305.1 302.2 0.95
12-6-78 1905. 3 Qutlet . ~395.3 394.7 0.15
Average at dryer inlet - 1.08

Average at dryer outlet - 0.27

Scott Environmental Technology inc.
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TABLE 2.4

SUMMARY OF RESULTS OF OPACITY READINGS

Location: Scrubber Qutlet
Test Run Ho.: 1

2-7

50 feet
200 feet

Stack Height:
Distance to Stack:

Date: 12-6-78 Wind Direction: NW  Speed: 10-20 mph
Color of Plume: White Sky Description: Clear
Note: Readings every 30 seconds. Therefore, average opacity = sum/12,
Set Time . Opacity Set Time . Opacity
Number  Start "End  Sum Average Number  Start End Sum__ Average
1 10:37 10:43 85 5
2 10:47 10:49 100 10
3 10:49 10:55 110 10
4 10:55 11:01 125 10
5 11:01 11:07 110 10
6 11:07 11:13 110 10
7 11:13 11:19 85 5
8 11:19 11:25 95 - 10
9 11:25 11:31 105 = 10
.10 11:31 11:37 110 _10
‘ Overall | 10
.~ Average
[ ] }
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TABLE 2.5
SUMMARY OF RESULTS OF OPACITY READINGS

Location: Scrubber Outlet Stack Height: 50 feet
Test Run No.: 2 Distance to Stack: 200 feet
Date: 12-6-78 ) Wind Direction: NW Speed: 10-25 mph
Color of Plume: White : | Sky Description: Clear
Note: Readings every 30 seconds. Therefore, average opacity = sum/12.
Set Time . Opacity Set Time = . Opacity
Number  Start . End  Sum Average Number = Start End ~ Sum  Average
1 14:54 15:00 90 10
2 15:00 15:06 140 10
3 15:06 15:12 140 10
4 15:12 15:18 140 10
5 15:18 15:24 140 10
6 15:24 15:30 150 10
7 -15:30 15:36 145 10
8 15:36 15:42 150 10
9 15:42 15:48 120
10 - 15:48 15:54 135 10
Overall
Average 10
BTN I -
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3.0 DISCUSSION OF TEST RESULTS

The concentration of particulate matter at the inlet to the scrubber
proved to be much higher than anticipated. This high particulate loading caused
some difficulties in sampling due to plugging of the'sampling nozzle and probe.
At times it was necessary to interrupt sampling to unclog the sampling nozzle.
The length of the tests was shortened to reduce the amount of nozzle and probe
plugging.

The average results at the inlet were based upon Test Runs #1 and #2.
Results from Run No. 3 were not consistent with the first two runs. The run was
non-isokinetic due to the low moisture measured during the run. Also, a very
large amount of particulate was collected.

The collection filter at the inlet was ruptured during Run No. 1,
apparently due to clogging of the sampling nozzle. The ruptured filter was not
discovered until after the sampling was completed. However, it is not felt
that the results were significantly affected due to the large amount of partic--

‘ulate captured in the sample nozzle and probe. A stainless steel sampling
probe was used at the outlet during Run No. 3. The use of this probe did not
appear to affect the test results adversely.

The high concentration of relatively large particles at the scrubber

. inlet also caused the first few collection plates of the particle size sampler
to be overloaded with particulate. This overloading combined with the loose
nature of the crystals could have caused a slight downward shift in the particle
size distribution analysis. The use of a cyclone preseparator for the sampler
would have helped prevent overloading of the collection plates. However, due

to the small size of the duct, it would have been necessary to locate the
sampler outside the duct. ’

ﬁ}‘ Scott Environmental Technology Inc.







4.0 PROCESS DESCRIPTION AND OPERATION

The Valley NitrogeniProducers (VNP) #3 plant is designed to produce
400 TPD of ammonium sulfate (AS) from ammonia and sulfuric acid. A1l of the
AS produced is sold for use as fertilizer. The #3 plant operates continuously
24 hours a day for periods of up to 5 - 6 weeks between short period of
maintenance.. Varying AS market conditions during the yéar also affect the
length of plant shutdown periods.
A. Prccess Description

Figure 4.1 shows a simpii%iéﬁ diagrém~of the AS procéss and the samp]ihé'

Tocaticons. Sulfuric acid (98 percent) and anyhydrous ammonia are combined in

e
BN
ISt

n

a reactor or "saturator. The heat of reaction provides "the energy for
evaporation. As the concentration-increases, the AS solution becomes
saturated. AS crystals then form and are allowed to grow in size. The crysta’
slurry is fed to a centrifuge thch separates most of the liquid from the
crystais. The wet crystals are then passed through a gas-fired rotary drum
dryer,-screeﬁed, and conveyed to a storage warehouse. A centrifugal multi-
vane (Ducon) scrubber with a pressure drop of 6" wg and a Tiquid-to—gas ratio
of 4.9 gz1/7000 acf is used to control dryer emissions. The AS concentration
in the scrubber is fairly low--about 2 percent. 7
B.. Process Operation

The purpose of the test program was to measure emission levels from the
centrifugal scrubber controlling dryer emissions. Process conditions were
carefully observed, and testing was performed only during periods when the
plant production rate was normal. During the tests, pertinent operating
conditions were monitored and recorded on process data sheets. These sheets

are included in Appendix B.







As shown by Table 1 of the Appendix B, the plant operated at a production
rate very close to the design capacity of 400 TPD. No ca1fbrated weigh belts
were used. The AS production rate was calculated from both the sg]furic acid *
and ammonia flow rates (with the Tlatter give rates 7-8 percent higher). A;cording
to b?ant personnel, the sulfuric acid flow rate is a more accurate basis for
computing the production rate than the ammonia flow rate. The accuracy.of the
AS production rafe based on acid flow is estimated to be within + 5 pércent.

The fo1iow1n§ pafametersvwere monitored during the tests to verify that
the drysr was coperating normally:

1. Sulfuric acid flow rate

2.  Ammonia flow rate

3. Dryer operating temperatures

Y

Centrifuge operation

5. Crystallizer level

(03]

AS specific gravity of slurry
7. DpH of slurry in e1ut;iation leg
8. Slurry surge tank level
9. Percent solids leaving crystaliizer
10. Percent free acid in mother Tiquor leaving crystallizer
Process monitoring began about one hour before the start of emission Test
No. 1. Actual emission testing began at 10:30 a.m. for the scrubber cutlet
and 10:50 a.m. for the scrubber inlet. The scrubber outlet test was terminated
at 11:35 a.m. (60 minutes net); the inlet test was allowed to run for 115 minutes
(100 minutes net) ending at 12:45 p.m. The process operation appeared to

operate at steady state without interruption during this period.







Monitoring for Test No. 2 began at 2:55 p.m. (scrubber outlet) and

3:00 p.m. (scrubber inlet). The scrubber outlet test ended at 4:00 p.m.

(60 minutes net). However, the scrubber inlet test was aborted after the -
traverses in one test port were completed. The test equipment had become

Test No. 3 began at 7:10 p.m. (scrubber inlet) and at 7:15 p.m. (scrubber
outlet). The scrubber inlet portion was again aborted after testing one port
due to AS blockage in the equipment. The scrubber outlet was interrupted
due to glassware breakage in the test equipment. The outlet test ended at

8:40 p.m. (60 minutes net). No significant process variations were noted during

moisture content of the dryer samples and the AS caontent of the scrubber

Yiquor were determined by the emissions test contractor.

v
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FIGURE 4.1

SCHEMATIC DIAGRAM OF APMONIUM SULFATE ‘
PLANT NO. 3 --VALLEY-NITROGEN PRODUCERS, INC.
- HELM, CALIFORNIA

I{S‘}l Scott Environmental Technoloay Inc.
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5.0 SAMPLING AND ANALYTICAL PROCEDURES

Gas sampling for total particulate content was conducted at the inlet
and outlet of the scrubber in accordance with EPA Reference Method #5. This
method involves the isokinetic extraction of a sample from the gas stream and
collection of the particulate on a heated out-of-stack filter. A dry gas
meter measures the volume of the gas sampie. The gas velocity in the duct is
measured during the sampling with a Pitot tube and inclined manometer. The
stack gas temperature is measured with a chromel-alumel thermocouple. The
quantity of particulate collected is determined gravimetrically with results
reported as grains of particulate per standard cubic foot of gas and grams
per cubic meter.

The sample for particle size distribution was collected using an
Andersen 2000 in-stack cascade impactor. The particles are collected by
impaction on a series of plates. The plates have increasingly smaller holes
so that the velocity of the particles is increased from plate to plate and
smaller and smaller particles are impacted. The particulate weight collected
on each plate is determined gravimetrically. The particle size distribution
is based on the equivalent aerodynamic size of the particles based on spherical
particles of 1 gram/cc density.

Opacity reading of the scrubber outlet gases was made in accordance
with EPA Method #9. The moisture content of the ammonium sulfate samples from

the drier inlet and outlet was determined by weighing the samples before and
after drying.

lg} Scott Environmental Technology Inc.
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APPENDIX A

FIELD DATA SHEETS

@ Scott Environmental Technology Inc.
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MOISTURE

[MPINGERS
FINAL VOLUME _%° T— pi
INITIAL VOLUME _2. 6 _ml
NET VOLUKME __[O7— ml

ANALYTICAL DATA

ACETONE FRONT WASH

TOTAL FRONT

SILICA GEL
FINAL WEIGHT 7
INITIAL WEIGHT 27 g

3

NET WEIGHT ‘3 _¢
TOTAL MOISTURE___ 11 b

yle.0

ACETONE BACK WASH

FINAL 10§.1039 " mg—. FINAL mg .
TARE F, 1LY mg  TARE mg
NET __ 120%{.0 mg  NET \ mg
FILTER NUMBER 1 ETHER-CHLOROFORM_EXTRACT
FINAL VA oib mg  FINAL mg
TARE D.5aB\S mg  TARE mg
NET 4Ly mg " NET | mg

y FILTER NUMBER 2 " MATER EVAPORATION

S FmL . ng FINAL mg
TARE o\t = 218114 mg  TARE mg
NET mg NET mg
FILTER NUMBER 3 TOTAL BACK mg
FINAL mg I CERTIFY THAT THE SAMPLES DESCRIBED
TARE mg ACCORDANGE WITH METHODS OUTL INED B
NET mg T ¥URTHER CERTIFY TRAT THE SAWPLES
CYCLONE FOR_SHIPNENT BV COMMON CARRTER B
FINAL mg ?ggEk;l\Ecg}g'DELIVERY TO A LABORATORY
TARE mg SIGNED DATE_
NET mg ?Iggﬁﬁww—imm?gims

mg ADOVE NAVCD. TNDIVIDURL AND WALTIED

TH T ACCORPAMTC WITH TV ANQYE

NOMOGRAPH DATA  BY

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, In. H,0 aHg
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F LI
PERCENT MOISTURE IN GAS STREAM BY VOLUNE By
BAROMETRIC PRESSURE AT NETER, In. Hg Pa
STATIC PRESSURE IN STACK, in. g
P +{.073 x STACK GAUGE PRESSURE In in. Hz0) Py

PS
RATIO OF STATIC PRESSURE TO METER PRESSURE P,
AVERAGE STACK TEHPERATURE, °F Ty

avg.

AVERAGE VELOCITY HEAD, in. H,0 8Py
MAXItUM VELOCITY HEAD, in. H,0 8P nax.

C FACTOR

CALCULATED NOZZLE DIANETER, in.

ACTUAL NOZZLE DIANETER, in.

REFERENCE &p, in. Hy0

DRY MOLECULAR WEIGHT DETERMINATION

SAMPLIKG TINE (24-hr CLOCK)

BY

SAMPLING LOCATION

SANPLE TYPE (BAG, INTEGRATED, CONTINUOUS)

ANALYTICAL METHOD
AMBIENT TERPERATURE
RUN 1 AVERAGE
: KET
ACTUAL ACTUAL ACTUAL "
GAS renoms | MEV | reaowic | M7 | meeowmis NET votume
€0, // e i "’;‘j .
02(NET IS ACTUAL 0 ) ,
READKIG MINUS ACTUAL | 7/ F7, 2/ 7,
€0, REABIG) L
T
COMET IS ACTUAL €0 -
READUIG AINUS ACTUAL 7 i




ProgecT NUMBER

PLANT NJs( my 0207000 rp) — 55010 .

‘TesT NUMBER

(Vo

FIELD DATA SHEET

PROBE LENGTH & TYPE

DATE 12-(-7F

NOZZLE I.D.

SAMPLING LOCATION ooo27¢ 7

SAMPLE BOX NUMBER

SAMPLE TYPE M~E7i/0 4 &

METER BOX NUMBER

RUN NUMBER 2 s5 vj,? o)

——

OPERATORS TR

-
T

7)

YL

FYRITE ANALYSIS

L2

co 0

PROBE HEATER SETTING

SAN (3

2 2

g Aed

s

B

K -

FILTER HEATER SETTING

AMBIENT TEMPERATURE g2

REFERENCE aP

BAROMETER 29 54

[, 25"

o

READ AND RECORD ALL DATA EVERY = 5

MINUTES

SCOTT ENVIRONMENTAL TECHNOLOGY, IPtF.

T PR e LT yZ . PR ;7 7y ik T /7 ;‘./
'FRAVERSE CLOCK TIME GAS METER READING VELOCITY | | ORIFICE PRESSURE STACK DRYGAS HETER PUMP IMPINGER
© POINT  [SANIPLING)  (24-hr Vg, 10 HEAD DIFFERENTIAL  |TEMPERATURE TEXPERATURE | VACUUM, (TEMPERATURE,
NUNEBER | TIME.min| CLOCK) {ap.), in. H ah), in. H,0) ).°F in. He °F
' Psh inHA ¢ 2 s INLET | OUTLET

INITIAL: | 3 < =233

DESIRED | ACTUAL

Tm o). °F

(Tm oul) °k

COMMENTS

9410

Lo

24>| 2.4>

17,9

-

‘\) ‘> TR

lqg qy .

1.90

2.2+ 295

jed )

L7 |57,

146, 20

.40

2770 72,77

)4/

| S

Yo

Jo

3.49

-~ -{(“

140

5 155 . dey

2.£0

390
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IGo

1375

2.4%0
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TRAVERSE POINT LOCATIQN & VELOCITY DATA

BY

VOERSE| ASFRACTION | B=AXILD.  |C=BNIPPLE | velociTy | STACK e e e
PGINT | GF 1.0, 1D= NIPPLE= HEAD TELFERATURE]  §rmod=n it 2
HUNBER: L’kps).in.Hzﬁ (Ts). °F :':-:"’“ :;:“’ _'—""L . [ - _;T_j
1 /75 e e B =
2 7 45 “%T§f“ e = o
- &./0 e e
4 2., 50 poaunh - : T
s o5 = ===
3 2,00 ‘ 1 : ST = =
7 b =7 s 1
; : e
9 - : : Sa
10 : == : = S5
T - st : s
13 B E i
14 ~ — ‘1“ ‘
15 : : = S isnaisy
16 ST ' = g iere s an
1 S EES e S e S e et
18 — S 'j7 “ o

b S e

20 :E‘:“_,_r.* St B e (oot E
21 e 558 EEoal paass erss sz satel
22 T s SEeats e ke e
23 JOROY SNOSS SEDREEIRIE (RIS SN SR SN S Bt Iy
24 DIAGRAM OF STACK, PORTS, & TRAVERSE
25 POINTS (indicate direction of flow)
26

27 INSIDE DIMENSIONS OF SAMPLE PLANE

28 ] 17 /',\A~

2

33 STACK GAUGE PRESSURE in. Hp0

2 NEAREST UPSTREAM DISTURBANCE

;j NEAREST DOWNSTREAM DISTURBANCEz z= °
34 PROCESS & CONTROL EQUIPMENT :

35 DESCRIPTION Vo
3%

37

*38 ~

39

40

41

72

43

44

45

46

47

48

AVERAGE

@ SCOTT ENVIRONMENTAL TECENOLOGY, INC.




MOISTURE

IMPINGERS
FINAL VOLUNE
INITIAL VOLUM
NET VOLUME

_Zﬁml
E_<Lc ml
%7 _m

ANALYTICAL DATA By
ACETONE FRONT WASH

FINAL §2. 6o mg
TARE §2.595 mg
NET L] mg
FILTER NUMBER ]

FINAL 6T mg
TARE S CHS mg
NET 210,65 mng
- FILTER NUMBER 2

FINAL mg
TARE Jeb 193¢ mg
NET mg
FILTER NUMBER 3

FINAL mg
TARE mg
NET mg
CYCLONE

FINAL mg
TARE mg
NET mg
IOTAL FRONT  mg

SILICA GEL
FINAL WEIGHT
INITIAL WEIGHT _ZC%. §_
NET WEIGHT

TOTAL MOISTURE

a e g

ACETONE BACK WASH

FINAL mg
TARE mg
NET mg
ETHER-CHLOROFORM EXTRACT
FINAL mg
-g,.TARE mg
NET mg
WATER EVAPORATION
FINAL mg
TARE mg
NET mg
TOTAL BACK mg
1 CERTIFY THAT THE SAMPLES DESCRIBED
BY THIS DATA SHEET WERE COLLECTED IN
ACCORDANCE WITH METHODS QUTLINED BY
FURTHER CERTI TH H MPL
WERE IN THE POSSESSION OF, OR SEALED
FOR SHIPMENT BY COMMON CARRIER BY,
MYSELF UNTIL ODELIVERY TO A LABCRATORY
FOR ANALYSIS.
SIGNED DATE
WITNESS DATE
1 CERTIFY THAT T RECZIVED THE SAMPLES
‘DESCRIBED BY THIS DATA SHEET FROM THE
ABOVE NAMED INDIVIDUAL AND ANALYZED

THEM IN ACCORDANCE WITH THE ABOVE
NAYED PROCENURE.

NOMOGRAPH DATA  BY
CALIBRATED PRESSURE DIFFERENTIAL ACRO3S
ORIFICE, In. H,0 AHg
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Toayg.
PERCENT MOISTURE IN GAS STREAM BY VOLUME Byo
BAROMETRIC PRESSURE AT METER, in. Hg Pn
STATIC PRESSURE IN STACK, in. Hg
Pmi@n73xsrAcchucEPRExunEinm.ﬂz® P,
Ps
RATIO OF STATIC PRESSURE TO METER PRESSURE /Pq
AVERAGE STACK TEPERATURE, °F T‘vz
avy.
AVERAGE VELOCITY HEAD, in. H,0 LY I
MAXINUM VELOCITY HEAD, in. H,0 8P pa.

C FACTOR

CALCULATED NOZZLE DIAMETER, in.

ACTUAL NOZZLE DIAMETER, in.

REFLCRENCE 8p, in. H,0

DRY MOLECULAR WEIGHT DETERMINATION  BY
SAMPLING TINME (24-hr CLOCK) '
SAMPLING LOCATION
SANMPLE TYPE (BAG, INTEGRATED, CONTINUOUS)
ANALYTICAL METHOD
AMBIENTTEMPERATURE
RUN 1 z 3 AVERAGE
NET

cas eroms | "7 | weiowe | "7 | nciong | €T | vouume
€0y AL vkl and el aes [vs | o4
072(NET IS ACTUAL 0
s LA g NS ol AR e e
COET 15 ACTUAL CO
READING MINUS ACTUAL -
RN Y 1t i B | 195




ProJecT NUMBER

PLANT \Jﬂ(lk?{ AT 8 T

Test NuMBER _ "2~

!

DATE YA

~— 2,
[

SAMPLING LOCATION
SAMPLE TYPE

S ‘
VoG 1 (&Y Sy uN\
ATty ST

RUN NUMBER 2
OPERATORS TN

AMBIENT TEMPERATURE

| R
Py ) gl

PROBE LENGTH & TYPE
NOZZLE I.D. S
SAMPLE BOX NUMBER ™./
METER BOX NUMBER _ -7 iiTi -mi™. -7,
e PROBE HEATER SETTING

S FILTER HEATER SETTING
o REFERENCE P Wl

FIELD DATA SHEET

L AT

2

»

&

SCOTT ENVIRONMENTAL TECHNOLOGY, iNC.

FYRITE ANALYSIS

[C

co 0

——

I

2 2 —

Ve Ty

' .
l,) < .‘x'.-’

\ M . — . « 4 o ‘,
:f»ut{&&a;<@,i.cx;4ncﬁr-cﬂs<JVA\iaQ'*

I3

)

BAROMETER 19,50 " READ AND RECORD ALL DATA EVERY 7 MINUTES
TRAVERSE CLOCK TINE GAS METER READING VELOCITY ORIFICE PRESSURE STACK DRY GAS WETER PuMP IMPINGER
POINT  |SANPLING (28-h¢ (Vg e HEAD DIFFERENTIAL TEMPERATURE TENPERATURE VACUUM, TEMPERATL—}R_EJ
KUNBER | TIME.min | CLOCK) _ (apg). in. H,0 (aH), in. H,0) Tp.°F WLET | GUTLET in. Hg °F
15co | INITIAL: 155, 1.4-0 © |DESIRED ACTUAL Ton i) °F [ (T )% COMMENTS ¥2- 5% = T~ 0
: = 15w L1V L5 tenlian] s s [ |2 |
o 135,091 S e | LG | B8e | et =7 | D
L — N7 T e C T W 4 IR O B 2200 ISl R I B
Jef, 150 R A RN T R e
i A Ll e B I (TR AT 106 | e | 2 | Sl L
A (o Lird VS L SA e | Le j g
A R 1S o oD JLE LT ] et [ B e | ad
A P Ly 2D S O I 2 RARC L TR
A ! 193,049 L N e AR RN 1
1o 5o 172,77 s (LA tan] v S L7
A i (17..47% A |2NE) 2 s P asT ] b |
o] A (4. 00 e V2 R e I A 5 I e Ll fel ‘
;




TRAVERSE CLOCK TIME GAS METER READING VELCCITY | ORIFICE PRESSURE STACK DRYGAS METER | -puup IPINGER
POIXT  |SAMPLING|  (28-hr - V) ! ) HEAD DIFFERENTIAL _ |TEXPERATURE | TEKPERATURE |VACUUM, [TEMPERATURE
NUMBER | TIME,min | CLOCK) ' o Jlaeg.in H0 Ipesigen |acTuaL | (TQ.°F IMUET_ L OUTLET fn. He "F["COMMENTS
2] 110 | o4a (hazias] g (8908 Ing
HEE [ 2 5 ST IR S o s e T G K5 Ml MRSt 0 I )
;’ 3 118. 1149 , 28 1.0 | Iyiel T2 Gl 12405 e
Tl - | 1 | As
M e L Bie
n y Lo ) B
" L 55 LD
e L8 L&
11 mﬂ::m =L ARTY AR Y :
2 .
12,519 ° \%z , 552
47 > 4l
25
v
SN
A = 1 S RSN RN SR N S S




MOISTURE
SILICA GEL 3.5
 PINGERS FINAL WEIGHT _’/___’_ g
FIRAL VOLUWE 2.0 © g IAITIAL WEIGHT > oA, &
INITIAL VOLUME _2.€© i~ NETWEIGHT — — ¢
" NET VOLUME ml TOTAL MOISTURE / 3
,_ﬁ‘/ 2/, 4“0 ‘{:‘;-M‘\ RSN Cq: flr- N g'./(‘/,“. o ,':‘ -
'ﬁv - s N2l T TU R G e Davapa s ReNYS
e
ANALYTICAL DATA “BY
ACETONE FRONT WASH ACETONE BACK WASH
FINAL ag o+l mg FINAL mg
TARE 11,5749 mg  TARE mg
NET bl mg  NET mg
FILTER NUMBER ] ETHER-CHLOROFORM EXTRACT
FINAL .55 715 mg  FINAL » . mg
TARE LEES mg TARE mg
NET bal mg NET - mg
FILTER NUMBER 2 WATER EVAPORATION
FINAL mg FINAL mg:~
TARE jgvz.0 ol mg TARE mg
NET - mg NET - ‘Mg
FILTER NUMBER 3 TOTAL BACK mg
FI”AL mg I CERTIFY THAT THE SAMPLES DESCRIBED
BY THIS DATA SHEET WERE COLLECTED IN
TARE mg ACCORDANCE WITH METHODS OUTLINED BY
T T T T e s,
CYCLONE FOR_ SHIPENT Y CONMON CAF'IR(I);E{RSE‘Y\% °
MYSELF UNTIL DELIVERY TO A LABORATORY
FINAL mg FOR ANALYSIS.
TARE mg SIGNED DATE__
WITNESS DATE
NET mg 1 CERTIFY TRAT T RECETVED THE SAMPLES
DESCRIBED BY THIS DATA SHEET FROM THE
mg ABOVE NAMED INDIVIDUAL AND ANALYZED

TOTAL FRONT

THEM IN ACCORDANCE WITH THE ABCVE

NOMOGRAPH DATA  BY

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
CRIFICE, In. Hy0 aHg
AVERAGE KETER TENPERATURE (AMBIENT + 20°F), °F LY
PERCENT MOISTURE IN GAS STREAM BY VOLUNE Buo
BARCKETRIC PRESSURE AT METER, In. g Pn
STATIC PRESSURE IN STACK, Ia. He
Pr2{.073 x STACK GAUGE PRESSURE in in. Hy0) Py

: P
RATIO OF STATIC PRESSURE TO METER PRESSURE /P
AVERAGE STACK TEMPERATURE, °F T,

avg.

AVERAGE VELOCITY HEAD, in. H,0 LY
MAXIUM VELOCITY HEAD, in. H,0 ' AD nax.
C FACTOR
CALCULATED NOZZLE DIAMETER, in.
ACTUAL NOZZLE DIANETER, In.
REFERENCE 49, in. H,0

SAMPLING TIME (24-hr CLOCK)

DRY MOLECULAR WEIGHT DETERMINATION BY

SAMPLING LOCATION :

SANMPLE TYPE (BAG, IHTEGRATED, CONTINUOUS)

ANALYTICAL METHOD
ANMBIENT TEMPERATURE
RUN 1 . 2 3 AVERAGE
oas e | ower | RO | e | AT wer | ol
€0, g 2 (o

072(NET IS ACTUAL 07

READING MINUS ACTUAL
€0, READING)

CO(NET 15 ACTUAL €O

READIIG %INUS ACTUAL N
0. ZEANIN '




JROJECT NUMBER IEST NumBer _(&/ FIELD DATA SHEET @ SCOTT ENYIRONMENTAL TECHNOLOGY, INC.
WANT /406y A rCCCEA) —— 4SS5 A'cy PROBE LENGTH & TYPE 12 ' o ds ¢ FYRITE ANALYSIS ‘
WTE  jy —(. -— 74 NOZZLE I.D. .2/< 0, 0, L
AMPLING LOCATION ¢ 7z /=~ SAMPLE BOX NUMBER A/ <_
AMPLE TYPE _/7v7a/0:0 5~ -~ METER BOX NUMBER <vv 7> Sa' @2
WUN NUMBER _ Ty ooy =5 Qi__%:/' PROBE HEATER SETTING ~ A4
IPERATORS -7 WS FILTER HEATER SETTING 23
WMBIENT TEMPERATURE o5 REFERENCE aP ey
AROMETER READ AND RECORD ALL DATA EVERY _‘,;D’ MINUTES
ST [ 55 = at7) 26 CC>

"RAVERSE CLOCK TivE GAS METER READING VELOCITY ORIFICE PRESSURE STACK DRYGAS RETER PuNP INPINGER

POINT  {SAMPLING] (28N Vgl 13 HEAD DIFFERENTIAL  |TEMPERATURE | TENMPERATURE |VACUUH, remszArEgE_J
NUNBER | TIME.min | CLOCK) (ap). in. HZ0 (8H), in. H,0) T,).°F meer | oomer| ™ He °F o

INITIAL: 192 .c e DESIRED | ACTUAL T i °F | (T ). F COMMENTS < <7< <z: E3AS

/| s~ 155 d-¢ 74 /:u el I ./'7'/6" Sy | se [ Lo Lo 2¢ ) e WeBE

2| e /? (55" £7¢ V2495 ) 205 ) JA4C -2 (53 |85 By 24 T

3 L 25 63D [.9¢ {27 {2 7e /90 Vs U153 V5SS | s 257 _ |

vl 2¢ ¥, &5 2.3« |77 |5 3c] /¢ Jc |vs |3 Bk 2l UL Gk

ST ey 2,2, yLs 2.7¢ (a3 s pH dae 15y lisT veg 257 Z 0

¢ | 3. (7. 5L Y AT el hrad N Al Vi L e 2 A e e
7 557 cof (e 2, /¢ Zye |2 5| /AO /< > 5T Yy b b

J e P, O 2.7 \dex 35T IS 775 AT /7oK A LTC

Y. 23 23¢. 29357 D 2c 124850 [ Z2ye | oo 5”5 |12 Be x 2/

/e 5% 274 5 e 2.0 I3 Cs (Bes | o /7 77 155 | /7

S 739 /25 2.4 e 1320 | 19 76 157 /5] 52 | beg =225 ol e
(2 | dc 247, 54§ 2 3ae |32 /3] Yo |57 |
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MOISTURE
[PINGERS
FINAL VOLUVE _23 |
IRITIAL VOLUME __7cC
NET VOLUME 13!

ANALYTICAL DATA

ACETONE FRONT WASH

TOTAL FRONT
g,

SILICA GEL
FINAL WEIGHT
INITIAL WEIGHT _._i;. z
NET WEIGHT ¢
TOTAL MOISTURE

ACETONE BACK WASH

NOMOGRAPH DATA  BY

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, In. H,0 AHg
AVERAGE HETER TEMPERATURE (AMBIENT +20°F), °F Tmavg,
PERCENT NOISTURE IN GAS STREAM BY VOLUNE Buo
BAROMETRIC PRESSURE AT METER, In. Hg P
STATIC PRESSURE IN STACK, in. Hg
P H0.073 x STACK GAUGE PRESSURE in In. H;0) Py

PS
RATIO OF STATIC PRESSURE TO METER PRESSURE Py
AVERAGE STACK TEMPERATURE, °F T,

avg.

AVERAGE VELOCITY HEAD, in. H,0 Y-
MAXIUR VELOCITY HEAD, in. H,0 AP pax.
C FACTOR
CALCULATED ROZZLE DIAWETER, in.
ACTUAL KOZZLE DIAMETER, in.
REFERENCE &p, in. H,0

DRY MOLECULAR WEIGHT DETERMIHATION
SAMPLIKG TiNE (24-hr CLGCK)

BY

SAMIPLING LOCATION

SANMPLE TYPE (BAG, INTEGRATED, CONTIRUQUS)

FINAL %] 000 mg  FINAL mg
TARE p6.A9400 mg  TARE mg
NET 15.9 mg  NET mg
FILTER NUMBER ] ETHER-CHLOROFORM EXTRACT
FINAL 190D mg FINAL mg
TARE BV S mg ) TARE mg
NET 390,55 mg T NET | mg
FILTER NUMBER 2 WATER EVAPORATION
FINAL mg FINAL mg
TARE 1ot Y134 mg  TARE mg
NET  _ mg NET mg
FILTER NUMBER 3 TOTAL BACK mg
FINAL mg I CERTIFY THAT THE SAMPLES DESCRIBED
BY THIS DATA SHEET WERE COLLECTED IN
TARE mg ACCORDANCE WITH METHODS OUTLINED BY
NET mg T FURTHER CERTIFY THAT THE SAMPLES
CYCLONE FOR SHIPUENT 07 COMMON CARRIER BY .
MYSELF UNTIL DELIVERY TO A LABORATORY
FINAL mg FOR ANALYSIS,
TARE mg SIGNED DATE__
. WITNESS DATE
NET mg I CERTIFY TAAT T RECETVED THE SAWPLES
DESCRIBED BY THIS DATA SHEET FROM THE
mg ABOVE NAMED INDIVIDUAL AND ANALYZED

THEM IN ACCORDANCE WITH THE ABOVE

S

CANALYTICAL METHOD

AMBIENT TEMPERATURE

RUi 1

AVERAGE

ACTUAL
GAS READIRG

ACTUAL

NET READING

NET

ACTUAL
READING

HET
YOLUME

€Oy :’\:c\ o)

09(NET 1S ACTUAL 0

READIMG MINUS ACTUAL

€0, READING) 20,7

CO(NEY 15 ACTUAL €O
READING #!NUS ACTUAL

0 READITG)




ProdEcT NUMBER - TeEST NUMBER

FIELD DATA SHEET , E@;g

SCOTY ENVIRONMENTAL TECHNOLOGY, INC.

PLANT ' - PROBE LENGTH & TYPE /- e FYRITE ANALYSIS
DATE  vin, - cte oy 7o NOZZLE I.D. IR Co 0

SAMPLING LOCATION  jpJie ™ SAMPLE BOX NUMBER : ¢
SAMPLE TYPE 7« ,QiLgxf#, METER BOX NUMBER
RUN NUMBER A PROBE HEATER SETTING
OPERATORS __ = = =1/ FILTER HEATER SETTING B
AMBIENT TEMPERATURE __ 44, . 43 REFERENCE AP
BAROMETER 20D ' READ AND RECORD ALL DATA EVERY __ 7 . MINUTES
TRAVERSE CLOCK TIME GAS METER READING VELOCITY ORIFICE PRESSURE ‘STACK DRYGAS METER PutP INPINGER
POINT  JSAMPLING (UM Vo) n3_, HEAD DIFFERENTIAL TEMPERATURE TEMPERATURE VACUUM, TEMPERATUREZ
KUMBER | TIME,min [ CLOCK) : “ (8p). in. H0 (aH), in. H,0) T,).°F WLeT | ouTLeT in. Hg °F
19 1O FINITIAL: 190, %ow DESIRED | ACTUAL T i) °F | T gy COMMENTS
] IO DGR TN D L I e e | i SR
- 1y -~ 1 <wlue s | <ol 9]
| (oS 225 | feoap b | Lol 1E8L || sol ]
G| tr e G S RN B A R R e e
; " NI e VAT Een Y o |,
N ) 60, 2y A (2 asT el N e e,
! ’ e wine CSey TS s | wo
p . / T Ay ) H{\' V.45 ) 23 POl R Iy
K C e (D Lo adt s Ein 1l f |boos e Ty
W
, 5




e e v e 0 B il ol e e e me A o o e e o -
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DL
TRAVERSE CLOCK TIME | - GAS METER READING veLocrry  |omiFice pressuRe | stack | omversweTeR | puwe | meincer
POINT  |SAMPLING (24-hr V) 13 ) HEAD DIFFERENTIAL TEXPERATURE TENPERATURE |VACUUM, [YEMPERATURE,

NUMDER | TINE,min | CLOCK ot AT s 0 loesinen [actuaL | T.°F weer_|_ovrier] °F [ COMMENTS
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MOISTURE

AVTVPY INPINGERS 1O 2
FINALVOLUME ____ !
INITIAL VOLUME _ 2.6V i
NETVOLUME ______ml

ANALYTICAL DATA  BY

ACETONE FRONT WASH
FINAL \YZ. 9553 )b 315 mg
TARE SLUl/  §L1%3 mg
NET $S2i712  10i%5b.9 mg
FILTER NUMBER ]

FInAL 5137 mg
TARE 8] mg
NET L0 6t0 mg
FILTER _NUMBER 2

FINAL mg
TARE Teful - 5M29. 1 mg
NET ng
FILTER NUMBER 3

FINAL mg
TARE ing
NET mg
CYCLONE

FINAL mg
TARE mg
NET | mg
TOTAL FRONT mg

5l

SILICA GEL
FINAL WEIGHT ¢
INITIAL WEIGHT 2407 ¢
 NETWEIGHT 5./ g
TOTAL MOISTURE /9 _ .
ACETONE BACK WASH
FINAL ng
TARE ng
NET g

ETHER-CHLOROFORM EXTRACT

FINAL mg
TARE : mg
NET ' mg
WATER EVAPORATION
FINAL mg
TARE mg
. NET mg
TOTAL BACK mg

1 CERTIFY THAT THE SAMPLES DESCRIBED
BY THIS DATA SHEET WERE COLLECTED IN
ACCORDANCE WITH METHODS OQUTLINED BY

I FURTHCR CERTIFY THAT THF SAMPLCS
WERE TN THE POSSESSION OF, OR SEALED
FOR SHIPMENT BY COMMCN CARRIER BY,
MYSELF UNTIL DELIVERY TO A LABORATORY

FOR ANALYSIS.
SIGNED DATE
WITNESS DATE

1 CERTIFY THAT T RECEIVED THE SAMPLES
DESCRIBED 8Y THIS DATA SHEET FROM THE
ABOVE NAMED INDIVIDUAL AND ANALYZED
THEM IN ACCORDAHCE WITH THE ADOVE

NOMOGRAPH DATA BY _

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, In. H,0 AHy
AVERAGE METER TEMPERATURE (ANBIENT + 20°F),°F T avg.
PERCENT MOISTURE (N GAS STREAM BY VOLUNME B0
BAROMETRIC PRESSURE AT METER, fn. Hg Pa
STATIC PRESSURE IN STACK, in. Hg

Pmi@.nn X STACK GAUGE PRESSURE in in. HZO) Py

PS

RATIO OF STATIC PRESSURE TO METER PRESSURE /P
AVERAGE STACK TEMPERATURE, °F T‘m
AVERAGE VELOCITY HEAD, in. H,0 8P gy,
MAXIMUM VELOCITY HEAD, in. H,0 ' AP nax.

C FACTOR

CALCULATED NOZZLE DIARETER, in.

ACTUAL NOZZLE DIAMETER, in.

REFERENCE ap, in. H,0

DRY MOLECULAR WEIGHT DETERMINATION BY

SAMPLIHNG TIME (24-hr CLOCK)

SANMPLING LOCATION _

SANMPLE TYPE (BAG, INTEGRATED, CONTINUOUS)

ANALYTICAL METHGD

AMBIENT TEMPERATURE

RUN ! 3 AVERAGE
RET
ACTUAL ACTUAL ACTUAL »
GAS renoiic | M7 | resowe | YT | mesomc NET veLuig
€0y

07 (NET IS ACTUAL 0;

READING MINUS ACTUAL
€0, READING)

COMNET 15 ACTUAL €O
READHIG HMIKUS ACTUAL

Ca hEADIIG)




ProJjecT NUMBER

PLANT Ny =y AJiTlntnd — FA5T70) O

7724
Test NumBer =

PROBE LENGTH & TYPE _ 7 o L7

DATE

(2 -6 "?f;

NOZZLE I.D.

SAMPLING LOCATION
SAMPLE TYPE /=7 H oD &S

RUN NUMBER Tow nd'c tf

CTNT LT

OPERATORS 4" ¢

7
AMBIENT TEMPERATURE
BAROMETER

SAMPLE BOX NUMBER R
METER BOX NUMBER
PROBE HEATER SETTING
FILTER HEATER SETTING

FIELD DATA SHEET

-/ s

{:g:} SCOTT ENVIRONMENTAL TECHNOLOGY, INC.

FYRITE ANALYSIS

CO2 02

A Fae

- *jf'—f Ars /D--

REFERENCE aP 1.EFET e

2.7.97

READ AND RECORD ALL DATA EVERY

¢ MINUTES

ST T e (G5 o Ty
TRAVERSE CLOCK TINE GAS METER READING VELOCITY | ORIFICE PRESSURE STACK ORYGASHETER | pump IMPmCEf-.J
POINT  [SANPLING]| (24 hs (vmxtﬁ HEAD DIFFERENTIAL  |TEMPERATURE | TERPERATURE vgcuum_ TEMPERATURE,
NUMBER | TiME.min | CLOCK) (apy). in. Hy0 (aH), in. #,0) (T,).°F T E— in. Hg °f
INITIAL: 7./ Y. [ce DESIRED | ACTUAL T i) °F | (T ). CCMMENTS
/ s 25, 155 L L2 ) 3 iy i |
2 | /e 24 Tl 2.0 Ay /5 / sy | re s ok — 2N
L e 24y, 7 ce [-9C | 37 3] | 137 A N Vi VRl A A
Sz 5L (57 D | | Y | IR BL A fi K s
I 257 L Ao 2.9¢ 153 |.53 | /3¢ AR Es :
L b 294, 3¢S 286 Lst | 51 V157 A e s
! Py il 245 W Z.fC A5 | ws | /37 e IV AT ATy e
g e 267 LTS 9./ A5 | Sy | I3 sy 7o Je A E
v oS 257, G 3 2% 3 /3¢ 7 s e
1o 5L A S ) Jeo ff f /57 5y a
) 53 202,074 xs {7 |47 /35 S AN
P 20, s /A DR NS WA AN e il oS A
R TLIEIE e sl 3K
i




TRAVERSE POINT LOCATIQN & VELOCITY DATA

I3

BY

B e R ek SR Rt SRR )

RYERSE
POINT
KUMBER

A=FRACTION
OF 1.D.

B=AxI.D.
10=

C=B+NIPPLE
NIPPLE=

VELOCITY
HEAD
(apg), inH0

STACK
TELPLRATURE]
{T,), °F

T e et e

| St Sebalahins ; I

o Loed poes A

plsup ) Y

wl of wlojwn|slww]ldir

[
[=)

11

12

13

14

15

16

17

138

19

20

SESNERE

21

22

23

24

25

26

27

28

B D N

DIAGRAM OF STACK, PORTS, & TRAVERSE

“POINTS (indicate direction of flow)

INSIDE DIMENSIONS OF SAMPLE PLANE

29

30

31

32

33

34

35

36

37

38

33

40

STACK GAUGE PRESSURE in. Hp0 27/ G (>

NEAREST UPSTREAM DISTURBANCE
NEAREST DOWNSTREAM DISTURBANCE

PROCESS & CONTROL EQUIPMENT
DESCRIPTION

41

42

43

44

45

46

47

48

AVERAGE
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ml

MCISTURE
INPINGERS 0o d
FINAL VOLUME 2222 ml
IRITIAL VOLUME _ 202
NET VOLUME AhH

ANALYTICAL DATA

ACETONE FRONT WASH

FINAL 0. LLYY mg
TARE qo. (v mg
NET 4.4 mg
FILTER NUMBER 1}
FINAL 556 mg
TARE 4LE24S  mg
NET ' 0% 32 mg
FILTER NUMBER 2 ,
FINAL Apint V3L mg
TARE mg
NET mg
FILTER NUMBER 3
FINAL mng
TARE mg
NET mg
CYCLONE
FINAL mg
TARE - mg
NET - mg
g

TOTAL FRONT
ot

—

SILICA GEL
FIRAL WEIGHT _______ ¢
INITIAL WEIGHT _ & .2_ ¢
NETWEIGHT ________§g

TOTAL MOISTURE

ACETONE BACK WASH

FINAL mg
TARE mg
NET mg
ETHER-CHLOROFORM EXTRACT
FINAL mg
TARE mg
NET mg
WATER EVAPORATION

FINAL mg
TARE mg
NET - mg
TOTAL BACK mg

I CERTIFY THAT THE SAMPLES DESCRIBED
BY THIS DATA SHEET WERE COLLECTED IN
ACCORDANCE WITH METHODS OUTLINED BY

I FURTHER CERTIFY THAT THE SAMPLES
WERE IN THE POSSESSION OF, OR SEALED
FOR SHIPMENT BY COMMON CARRIER BY,
MYSELF UNTIL DELIVERY TO A LABORATORY
FOR ANALYSIS.

SIGNED DATE

WITNESS DATE

I CERTIFY THAT T RECEIVED THE SAMPLES
DESCRIGED BY THIS DATA SHEET FROM THE
ABOVE NAMED INDIVIDUAL AND ANALYZED
THEM IN ACCORDANCE WITH THE ABOVE

NOMOGRAPH DATA  BY

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, In. H,0 AHg
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F LT
PERCENT MOISTURE IN GAS STREAM BY VOLUNE ;W
BAROMETRIC PRESSURE AT METER, in. Hg P
STATIC PRESSURE IN STACK, in. Hg
Pmi@n73xSTAcKcnucspaesunsanm.HZQ Py
Fs
RATIO OF STATIC PRESSURE TO METER PRESSURE /Py
AVERAGE STACK TEMPERATURE, °F Vst
avg.
AVERAGE VELOCITY HEAD, in. H,0 LY
MAXINUM VELOCITY HEAD, in. H,0 AP pax.

C FACTOR

CALCULATED NOZZLE DIAWETER, in.

ACTUAL NOZZLE DIAMETER, in.

REFERENCE 8p, in. Hy0

DRY MOLECULAR WEIGHT DETERMINATION

SAMPLING TINE (24-hr CLOCK)

BY

SAMPLING LOCATIOH

SANPLE TYPE (BAG, INTEGRATED, CONTINUOUS)

ARALYTICAL METHOD

AMBIENT TEMPERATURE

RUN i

ACTUAL
GAS READING

ACTUAL
READING

HET

ACTUAL
READING

NET

AVERAGE
NET
VOLUIE

e

€Oy

0(NET IS ACTUAL 0,
READINIG MINUS ACTUAL

€0y READING)

CONET I ACTUAL CO
READING 55iNUS ACTUAL

0, READING)
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ANDERSEN ST!

\CK SAMPLER DATA

@l SCOTT ENVIRONMENTAL TECHNOLOGY, INC.

. i, SR -< - / T
Date: AT N s Test/Run Number: _~. - 7231 . [/ ] 7
e -
Operator: [ 1 Meter Box No. .t gAma ! s Andersen No, |
Nozzle Size Y N8
Grain Loading From T3 gr/dscf Est. Sampling Time L min.
Sampling Location & Point Number: Out.Let/‘I’r;l;ég_, Point 'y
Average Velocity Head - Average Stack Temp. N
From 12 Traverse, APg L From .92 Traverse, Tg [t
R i
[ SN . ,
Flow Setting From Nomograph, AH > -/ 2 s+ Reference AP R
Start StéE Elapsed
Time: C min, -
B T VI U e R P R B \\L A S T C B S U
’ ‘ k ‘ > / SRS In Out Avg,
[\ S U ST ; . / 7 ’
Gas Volume: Final ' 9¢ 2 vef. -  Meter Temp: Final o 2
GEls L ) S
Initial 7o/, AC(ee, (e Initial 7> . G20 {
" JO IR FPR — - -
Total LR 5"'cf. NN les s
Stack Velocity Head, APg _“Z"(," Flow Rate, 4H __ '~ [~ Stack Temp, Tg | &4
Moisture From 14 (%) 1D, 3 e Gas Density From 13 My lb/lb-mole
Corrected Volume dscf Corrected Flow Rate dscf/min
Temperature Correction Factor for Aerodynamic Size of Partlcles/\ou 0 (aﬁL 2% ?
» Taken From Andersen Manual, Figure 3 ' gnt W f\”
a7 _ 9, i T Y [}\[A‘\fs {/l \\ %)
O 51.\ Ly 21,1300 Raie « 1 LIS lLr,L _iﬁﬁa Ve o ECD
¥ Plate Tare (g) Final (g) Net (mg) % / Cum. % ./ (Microns)
, g g | {(Microns)
1 70.20235  10.3109 SLBBE T Un S 4 L+ T3t 4554
’ =Y - K* ./:O\\-L(
2 21, 9007S  LL.207L . 200715 7
_y_ ?f{" b)
; 3 22, 42T .50 . L8183 153,35
5 4 (S, 4425 1S 4414, pgags N
7 ,
,l 5 1 ALDS N.4291 . D4LL * =2l
- |.072%% 0543, ogwos T Sk
7 6 1. -
7 |, 1205 1. 1500 , 01l \
- _— [
. VB
Back-Up | 974 L2187 . 0213 b
Filter : o I op
Tl LA
)( J,v(,»‘ub ?OL‘(Y\M"M L \m(«. \
hiadoen w(,,a.i‘ P 24 e ﬂ\akc, snd \pode Pk e sde Cr\\u.‘(/‘...
o160 g .
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' FIGURE 9.3 . ; P
| , . RECORD QF YISUAL DETERMINATION OF OPACITY PAGE_/[ of <,
comeany_Y/i e M orop ) UaTE L TE ST A HOURS OF OBSERVATION 7.7/ 2 =7 i+
R v o LR o [ '\ Hied SN R
LOCATION /'ovufe (Og7ir .f__w _ v OBSERVER 17 ¢ o
] - A N B r;)- . .
TEST NUMBER "}~ s AFTLL I OBSERVER CERTIFICATION DATE .
DATE_ - /hiTn M//wnw /f/ D E.15ai7 | OBSERVER AFFILIATION
CTYPE FACILITY /\iH, \.\ D ( LR 75-;; // é 7 ) " | POINT OF EMISSIONS _ oo i iv i

" CONTROL DEVICE_ . n ’ - - | HEIGHT OF DISCHARGE POINT

Co ' VU7 [Inftdal Final S SUMMARY OF AVERAGE OPACITY

. -} . ) b

 CLOCK TIME Co —

- OBSERVER LOCATION . Aan” N " ¢ Time Opacity
Distance to Discharge o 20 e [RumbEr Start--End Sum Pverage
Direction from Discharge - | S-'h : Ll et >/
Hefght of Observatfon Point’| ()° o

 BACKGROUND DESCRIPTION clee el
" MEATHER CONDITIONS T
Wind Direction ] ;
Yind Speed ' A ,JDVJ r . N
Ambient Temperature o 20 o
. ~ e —
SKY CONDITIONS (clear, Aent (foiv
overcast, % clouds, gt,..) = - — Readings ranged from _» to _ /7 % opacity
PLEJEE]ZO?.ESCMPTION wht The source was/was not 'in corpHance with at
_ o 10 ! I the time evaluation vas mude.
" Distance Visibla - : e
CVILR THFORIATION
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FIGURE 9-2 OBSERVATION RECOPD

:

Cenee Zoor 2

; - FIGURE 9-2 OBSERVATION RECORD PAGE ___OF ___
\/ Ty (Continued)
comoany NIl i OBSERVER _'-0. ™. ' :
LOCATION™ ooil F TYPE FACILTYY ~ 1.t s COMPANY OBSERVER
TEST NUMBER ] POINT OF EMISSTONS - - LOCATION TY?e FACICTTY
PATE 12 /275 TEST NUMBER POINT OF EMISSIONS ..
DATE '
STEAM PLUNE
Seconds  |(check 1f anplfcable) STEAM PLUME
He. [Min, [ O[T TS5 301 25| Attached | Detached COMMENTS Seconds _ |(check 1f applicable)
0 < = N S . He l MIn |70 15 130 (451 Attached | Uetached COMMENTS
1 9 g : Jn bty 30 :
2 | 70 ] g;
3 7
4 m 72 33
5 /0 /0 34
6 1™ 177 2
. L 37
8 |2 /) 38
9 | 19 39
1014 2 40
117 ] 53 i
12 [~ H 47
13 | £ S 43
i4_|% S T
5[5 n 45
16 |5 o T
715 7] 7
8 _[o 5 5
9 |4 Z : %9
22 7y i} 55
23 ~ 5 %]
AL 1] = 52
25 [ % 5 55
26| A 56
27 05 1o - 57
28 |75 = ta
29 Lo ! \/ 59

s
Y
0 7
-:‘r.

IFR Doc.74-36160 Fled 11-31-74;8:43 am)




cowpany_ \/ALLE IN

A FIGURE 0.1 :
RECORD OF YISUAL DETERMINATION OF OPACITY

LOCATION ~wiied o i or

YEST NUMBER | .

DATE  i2 /7. 000

TTYPE FACILITY [0 '-..;"rl 3

" CONTROL DEVICE .

pAcE ! of 7

L o

HOURS OF OBSERVATION_ /.22 - 11:27 A

!

OBSERVER__* /047
OBSERVER CERTIFICATION DATE_J2/ ' "'
ODSERVER AFFILIATION__ 07 =%

POINT OF EMISSIONS _~“

A

HEIGHT OF DISCHARGE POINT___ 4

", CLOCK TIME

* OBSERVER LOCATION
Distance to Discharge

Direction from Dfscharge"
Height of Observation Point
" BACKGROUND DESCRIPTION

.HWEATHER CONDITIONS
" KWind Direction

Wind Speed .
Ambient Température

SKY CONDITIONS (clear, -
overcast, % clouds, etc,)

" PLUME DESCRIPTION
Color

" Distance Visibla
OTICR THUFORIATION

Inftial Final
. " o) ’
260 00
PRI . y
ol o ""\ N 'l
Y ~
i)
(.“i‘."|' 'i'( . 4
Fa o
N )
r\“\,_ | f\\{ \J\
N Ye o
JO-70 {57012
s <
[ -
/.

K . aa
:_\f t f AT
! doud
Yol | ':;‘\\,:(’

r
D ” a
s M

; SUMMARY OF AVERAGE OPACITY
Set Timn O@Cft)
Number Start--End Sum fverage

Readings vanged from _~  to _'' % opacity

The source was/was not ‘{n compliance with at
the time evaluation was made. ’
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" FIGURE 9-2 OBSERVATICN RECORD ‘ PAGE’_Z:_‘ OF _;2;_ ' « FIGURE 9-2 OBSERVATION RECORD PAGE - OF __
P e R , , (Continucd) .
compary _ VNP OBSERVER _# 2*< NN Y
LOCATION /friwe 7T TYPE FACILTTY /1l . - | coMpPANY VAl OBSERVER D
TEST NUMBER 1 & POINT OF EMISSTONS - ' LOCATION TYPE FACILITY
DATE 12T o - TEST NUMBER PCINT OF EMISSTONS N :
‘ - DATE
STEAM PLUME :
Seconds  [(check 1f anplicable) STEAM PLUME
Hr. |Min. { O[5 30 €5 Aetached | Detached COMMENTS Seconds j{check 1f applfcable)
[ 3 . R T I Hre.{ MIn. ] 0115130 45| Attached | Detached COMMENTS
1 e i T T 30 {00 | By N
=< . j / ot S {
2 2 j 3{3‘ '\
= - -
g ; ‘1 : 35 i .‘
7 { > :3;?
g o 75 38
10 [ N 23 0 i
N[ 5 TR
12 [~ s > : -
13 |I'™ I 5T
14 [0 10) : a3
15 L(;’_ U 45 7 ¥
16 [ A {7 46 | o
17_ 1L IAE, 47 ; ,
187 i 48
]9 j:, a9
20_|* T £5
21 [ 3 51
22 [N 5o [
23 | [ 53
24 Dl 54 i
25 1 T . 55 |7 i !
26 % IT ; : 56 [ 7 R
27 1, B | 57 17
a8 1% L 581 T i ‘ :
29 | = 5 3 59 1 !t : |
' . [FR Doc.74-26150 Flled 11~41-74;8:45 em)




CoOMPANY VN P

'  PreURE 81 B
RECORD OF YISUAL DETERMINATION OF OPACITY

—
T

LOCATION_ "D ("

YEST NUMBER 7

DATE (/4 1R

PAGE_! of -

H

OBSERVER

HOURS OF OBSERVATION . 7+i- 7 ©.3

OBSERVER CERTIFICATION DATE . [' 77 %
OBSERVER AFFILIATION <27 ¥ T

CTYPEFACILITY._ (MW7), POINT OF EMISSIONS
CONTROL DEVICE . - HEIGHT OF DISCHARGE POINT 77
R ‘ YT Hnitial Final SUMMARY OF \
. CLOCK TIME 3 RY OF AVERAGE OPACITY
- OBSERVER LOCATION . o S Set Time Opacity
Distance to Discharge |/ 00 £GO Number Start--fnd Sum | hveraga
Direction from Discharga. - Savtiy e oil - job Rl e
Height of Observation Pofnt'| () o "
. - BACKGROUND DESCRIPTION L ey
. WEATHER CONDITIONS ST IRV — p
" Wind Direction ANES I Al
Hind Speed , Jo-0 /0 N
Ambient Temperature 50 o
SKY CONDITIONS (cleay, - . )
overcast, % clouds, etz.) — Readings ranged from _._ to _ .. % opacity
© PLUME DESCR BN Lo . '
P ColorE CRIPTION ' X The source was/was not in compliance with at
. ‘ 9 en the time evaluation was made.
. Distance Visibla . : ' e
OTILR INFORMATION




 FIGURE 9-2 OBSERVATION RECORD CPAGE L OF 2. ; * FIGURE 9-2 OBSERVATION RECORD pAGE Z-oF 2
. ea . L e : o t‘ . . S—— ao——
cowpany _ \/AIDP OBSERVER DA - (Continued) -
LOCATION — " [7c 7 ~aiir e TYPE FACILTYY "Gt 0 | coeany * N/A1E OBSERVER B
TEST NUMBER - POINT OF EMISSTONS __ ‘ LOCATION TYPE FACICTTY
DATE __y2 /(775 o , - TEST NUMBER POINT OF EMISSTONS v
T DATE ,
STEAN PLUNE ~
C}ﬁ‘)\( Seconds  |(check 1f applicable) ) STEAM PLUME
> Hr. [Min. [ OT Y530 25| Kttached | Detached COMMENTS Seconds __[(check 1f apolicable)
2151«{ 0 D jo) W REEERR IR Hr. | Min.| 0115730145 Attached | Uetached COMMENTS
1 5 1/ . N TR 30 {5 i o
2_|iD z 31 I
3 ‘} N i 32 |7 st
4% 5 ; 33475 :
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6 i iy i 35
7 15 i t 36 ]
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14|/} 3 i 32 n
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18 i3
19 10 a9
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' FIGURE 9-1 . ;

. | . RECORD OF YISVAL DETERMINATION OF OPACITY phaee | op 7
coweany___\/1IT NOTE © Dur 70 TEor HOURS OF OBSERVATION N
LOCATION D€ Iy TJuitl T 7mi{_,,—;' wv e / :) | oserver_ O i -

TEST NUMBER _ D> . BE(RE L ur) AT MACe4: 5 | 0psERVER CERTIFICATION DATE_ S 2 [l
AL S A — MO OFAC T Bl A us E- | OBSERVER AFFILIATION ot —
"TYPE FACILITY__Kdily), D INEST5 \WERE GE1 /0 5| POINT OF EMISSIONS
CONTROL DEVICE_2fvevi (PE&. FRadtii oLy o - | HEIGHT OF DISCIARGE POINT_S 1)

Ay SRR

ST [Inttdal . T [ Final |- © SUMMARY OF AVERAGE OPACITY

» CLOCK TIME Lo e
; ‘ Set Tine Opacity

: v ATI0 I ‘ .
OBSEEtggctogo Digcharge ) ‘ ' ' , i {flumber Start--fnd Sum fyerage

Direction from Discharge -

Height of Observatfon Point | . o R

i';BACKGROUND DESCRIPTION

. .WEATHER CONDITIONS
* HWind Direction

Wind Speed . TTV}\‘ . _ : ' )
Ambient Temperature .
SKY CONDITIONS (clear, -

overcast, % clouds, gt;.) i A Readings ranged from to - % opacity
' PLgZ% 2ESCR1PTION *; . - - The source was/was not '{n compliance with at
° e ; . the time evaluatfon was made.

" Distance Visible
OTICR JHFORIATION
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FIELD DATA SHEETS
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TABLE 1

SUMMARY OF AMMONIUM SULFATE PRODUCTION RATE DATA

Test No.
1 2 3
Averaga Sulfuric Acid Consumption
gpm 27.5 27.5 27.5
Average Ammonia Consumption Lb/Hr 9250 9360 "9170
AS Preduction Based on Sulfuric ‘
Acid Consumption, TPD B
(zpm x 14.54) 400 400 400
AS Production Based on Ammonia
Consumpticn, TPD
(Lb/HEr x .0465) 430 435 425
400 _ 400 400

Nominal Plant AS Capacity, TPD







TABLE 2

FROCESS PARAMETERS MONITORED DURING TEST XNO. 1

Elapsed Time, Min 0 30 60 . 90 120 150

Sulfuric Acid Flow, gpm 27.0 27.5 28.0 27.5 27.5 27.5

Ammenia Flow, Lb/hr 9000 9300 9300 95200 9550 9500
Crystallizer Level : )

(7 of full range) 53 51 50 . 50 50 50
Mother Ligqucry Sp. Gr. : .

{(meter readinz). 86 89 90 90 91 93
Elutriation Leg pH 2.7 2.6 2.8 2.8 2.5 2.8

range) 58 77 75 97 a5 88

tizer : 58" 58 62 62 65 65

Rotary Dryer Cutlet .
Gas Temp., °F . 180 180 175 180 178 180

ZFree Acid in Mother
Liquor Leaving _
Crystallizer . 1.67 1.73 1.72 1.72 1.63 1.63







" TABLE 3

PROCESS PARAMETERS MONITORED DURING TEST NO. 2

Elapsed Time, Min 0 15 30 - 45 60 75

Sulfuric Acid Flow, gpm 27.5 27.8 27.5 27.5 27.5 27.5

Ammonia Flow, Lb/hr 9400 9300 9150 9450 2400 9350
Crystallizer Level ) : .
(% of full range) 50 50 50 50 50 50
Mother Liquor Sp. Gr. ‘ S :
{meter reading) ' 952 92 93: 93 93 93
Elutriation Leg -pH 3:2 32 3.0 3.0 3.0 3.2
" Slurry Sludge Tank Level - h
{% of full rangsa) 37 27 16 3 -0 24

0lids Leaving _
1izer ’ 707 70 72 72 72 . 70

0 t . .
°F 175 180 175 180 180 180

stallizer .93 .93 .78 .78 .78 .55







TABLE 4

PROCESS PARAMETERS MONITORED DURING TEST NO. 3
Elapsed Time, Min 0 15 30° 45 60 75 90 135
Sulfuric Acid Flow, gpm | 28.0 28.0 27.8 27.5 "27.5 27.5 27.0 27.5
Ammonia Flow Lb/hr 9150 8950 9250 9100 9300 9400 8900 9200
Crystallizer Level :
(%Z of fril range) 52 52 54 52 50 -50 50 50
Mother Ligquor Sp. Gr. - :

(meter reading) 87 88 88 89 89 88 - 88 88
Elutriation Leg pH ' 3.7 3.5 3.5 3.5 3.2 3.2 3.1 3.1
Slurry Surge Tank Level .

(Z of full range) 24 23 39 42 41 41 41 41
Percent cf Solids Leaving T

Crystalizer : 67 67 67 67 65 - 65 65 65
Rotary Dryer Outlet .

Gas Temp. °F ‘ 180 180 180 180 180 180 18Q 180
ZFree Acid in Mother

Liguor Leaving ‘ :

Crystallizer .25 .25 .25 .25 .55 .55 .55 .55










Otficr of An, Noise, and Rachation
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Environmental
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EPA 335

It your addressis incorrect, please change cn the above label,
tear oft and return to the above address

fyou do natdesire to continue receiving this techinical report
series CHECK HERE 7 texr off tabel and return it to the
above address






