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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- 

let 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. 

IKil ScortEnvironmentalTechno+yInc. 
- 
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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 lbs/hr. Inlet particulate 

concentrations averaged 3.91 gr/scf with an average gas flow rate of 

3410 dscfm and particulate mass flow rate of 115.6 lbs/hr. The average 

collection efficiency of the scrubber was 97.3%. Complete Method 5 re- 

sults are summarized in Table 2.1. 

The results of the particulate size distribution sample are 

shown in tabular and graphical form in Table 2.2 and Figure 2.1 respec- 

The average moisture content of the ammon i 

was l..O8% at the drier inlet and 0.27% at the drier 

sults are shown in Table 2.3. 

The opacity at the outlet averaged 10% dul 

tively. 

urn sulfate crystals 

outlet. Complete re- 

ing 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. 

. 

Scott EnvironmentalTech-y Inc. 
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Table 2.1 

Summary of Method 5 Results 
page Z-21 I- 

Jutlet 

iiiF$G 

Plant: Valley Nitrogen 
Location .Inlet 

Producers Run No. 1 '2 3 

.Date: 12-6-78 Time Started 1050 1500 1910 

Time Ended '220 1600 ' 2055 

Barometric Pressure: Pbar (in. Hg.) 29.89 29.86 29.95 

1600 1 2040 

29.89 

Static Pressure: P (in. H20) 
8-l 

Area of Stack: A (ftL) . 

to.96 

0.785 0..785 j 0.785 

Pitot Coefficient: C, 0.838 0.838 1 0.838 I 0.835; 0.835 1 0.835 
, 

Meter Calibration.Factor: Y 

Area of Nozzle: An (in') 
A 

9.0347~ 

60 1 

--- 
Total Sampling Time: w(l+in.) I I 100 30 I 36 60. 60 '1 

Gas Samp1.e Volume: Vm (ft") 50.033 22.879 26.248 

Avg. Velocity Head: (~)b* tine H20) o 62 . 'OK o 6() . ^ --. 

52.2281 51.548 20.448 --I-- 2.21 2.27 . 2 
3.27 1 

-I- Avg. Orifice Pressure: AH (in H20) 
Il.82 t 1.82 1 1.74 3.08 1 0.43 

Avg. Stack Temperature: T, (OR) 
1 644 646 600 I 596 600 

524 

129 

Avg. Meter Temperature: Tm (OR) 
567. 532 532 523 507 

Volume of Liquid and Silica'Gel 
Collected: V,, (ml.) 161 32 

Gas Sample Volume 0 Std. Cond.: 

Vm(Std) (ft3) = 17.64 VmY (Pbar+~H/13.6). 70.271 21.389 24.607 
Tm 

6.949 

Volume of Water Vapor: 

VW (std) (ft3) = 0.04707 Vlc 6:07 5.46 3.53 0.47 

Moisture Content: Bws y+ IO.072 
. Vm Std + VW Std 

( 0.142 / 0.019 0.096 

Molecular GIeight of Stack Gas (dry): 
Md =.0.44 (% CO2) + 0.32 (% 02) t 28.87 z8.96 28.96 

t 
28.92 

0.28 (X I$+% CO) . I 
1 2 Area blocked by 'particulate at bottom of duct excluded 
3 Avg..ve'ocity during sampling 

kottErrvironmental~h~l~yInc- Avg. velocity in entire duct 
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t- Table 2.1, Page 2 
.-- -- 

Location --- 
Run Number 

Molecular Neight of Stack Gas (wet): 
MS 3 Md (N$s) -f 18.0 BP/s 

- 
Stack P&sure: Ps (in. Hg) = Pbar + Pg/13.6 

Stack Gas Velocity: l/2 
vs (ft/sec) = 85.49 cp (APT~~I~~~) 

Stack Gas Volume Flew Rate: 
(jsd (dscf /mid = 1059 (l-B1,,s)vs A PS/Ts 

Actual Stack Gas Volume Flax Rate: 
Q (acf /min) = 60 vs A 

Weight of Particulate Collected: mn (mg.) 

Concentration of Particulate @ Std.Cond.(dry)': 
C (gr/scf) = 0.01542 m /V,, (std) 

CC: (g/dscm) = 0.03529 IT/-#'; (stdjj 

Mass Flow Rate.of Particulate: 
Q (lb/hr) = 0.038571 Cs Q,, 

Isokinetic Rate: 
I (X) = 1i.61 Ts $., btdb'Ps vsAn@(l-BwS) 

Control Efficiency, % 

1 Average 

'Average 

during sampling. 

in entire duct. 
3 Not inc luded in average results due to non- 

- -- PM- 

In'@ >Outlet 
i 

8.09 
z- 

9.88 
---.---II 

9.41 

537 

654 4666 4528 --I-- 4313 4255 

22877.4 3882.0 75429.1 253.4 413.4 
-- 

5.020 2.799 47.273 0.0686 0.1132 
Il.489 6.405 108.18 0.1570 0.259; 

“1 
152.2 ' 
. . 

78.9.~ 147Z3 $$ /"';-.; ! 

91.6 98.3 88.2 90.1 92.6 

( 1 1 98.7 195.9 

sokinet i: ic sampling. 

3 -. 

8.25 
--- 

0.04 
-- 

O.i3 

542 

-...,., 

4245 
I__- 

136.6 

0.09!2 
0.210~, 
-- 

J 
," 21; 

99.3 

-a 

99.83 -- 
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TABLE 2.2 

PARTICLE SIZE DISTRIBUTION ANALYSIS 

Date: December 6, 1978 
Location: Valley Nitrogen 
Sampling Location: Inlet 
Traverse Point No. Sampled: 7 

29.95 Pbar (in Hd 
Stack Temp. (OF) 184 
Sample .Time (Min) 10 
Sample Volume (cf) 6.869 
Moisture (% H 0) 
Meter Temp (OS) 

10.9 
73.5 

Flow Setting, AH (in H20) 2.0 
Nozzle Diameter (In.) 0.250 

Sample Flow Rate (at stack conditions) - 0.77 cfm 

Plate 
No. 

1 

2 

3 

4 
5 

6 

7 
8 

'Back-up 
Filter 

Total 

Net Wt. 
0 
450.42 

200.8 

818.3 

253.4 

42.2 

56.0 

11.5 

11.5 

% 

24.0 

. 10.7 

43.6 

13.5 

2.3 

3.0 

0.6 
0.6 

Cumulative ECD' 
% (Microns) 

100.0 11.80 and larger 

76.0 7.49 

65.3 4.94 

21.7 3.42 

8.2 2.18 
.5.9 1.11 
2.9 0.67 

2.3 0.45 

31.3 1.7 1.7 

1875.4 

1 
* ECD - Effective Cutoff Diameter of preceding plate. 

co.45 

2 Weight includes particulate collected on Plate No. 0 and in nozzle and 
head of sampler upstream of the collection plates. 

Scott EnvironmentalTechno@y Inc. 
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Date Time 

12-5-78 1440 

12-5-78 1435 

12-6-78 1033 1 

12-6-78 1047 1 

12-6-78 1448 2 

12-6-78 1449 2 

12-6-78 1907 3 Inlet 305.1 302.2 
12-6-78 1905 3 Outlet. 395.3 394.7 

TABLE 2.3 

AMMONIUM SULFATE CRYSTAL 
MOISTURE ANALYSIS 

Test Sample Net Wt. Net Wt. 
Run No. Location Wet, gms Dry, gms 

--- 

Moisture 
o/ IO 

Inlet 324.8 320.5 1.32 
Outlet 359.2 357.2 0.56 

Inlet 

Outlet 

Inlet 

Outlet 

242.4 239.0 '1.40 

306.7 306.2 0.16 

377.1 374.6 

372.5 371.7 

0.66 

0.21 

0.95 

0.15 

Scott EnvironmentalT~hno@yk. 

Average at dryer inlet - 1.08 

Average at dryer outlet - 0.27 
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TABLE 2.4 

SUMARY OF RESULTS OF OPACITY READINGS 

Location: Scrubber Outlet 

Test Run No.: 1 

Date: 12-6-78 

Color of Plume: bJhite 
Note: Readings every 30 seconds. 

Set Time 
Number Start .End 

Opacity 
Sum Avcrag! 

1 lo:37 lo:43 85 5 

2 

3 

4 

5 

6 

7 

8 

9 

._ 10 

Overal 1 
Average 

10:47 

10:49 

10:55 

11:Ol 

11:07 

11:13 

11:19 

17:25 

11:31 

10:49 100 10 

10:55 110 10 

11:Ol 125 10 

11:07 110 10 

11:13 110 10 

11:19 85 5 

11:25 95 10 

11:31 105 10 

11:37 110 10 
I- 

10 

. : 

T 

Stack Height: 50 feet 

Distance to Stack:. 200 feet 

Wind Direction: W Speed: lo-20 mph 

Sky Description: Clear 
'herefore, average opacity = sum/lZ. 

Set Time 
Number Start 

Opacity 
End SUlil 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:lO-25 mph 

Color of Plume: White 
Note: Readings every 30 seconds. 

Set 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Overall 
Average 

Time Opacity 
Start End Sum Average 

14:54 15:oo 90 10 

15:00 15:06 140 10 

15:06 15:12 140 10 

15:12 15:18 140 10 

15:18 15:24 140 10 

15:24 15:30 150 10 

15:30 15:36 145 10 

15:36 15:42 150 10 

15:42 15:48 120 10 

15:48 15:54 135 10 

10 

Sky Description: Clear 
Therefore,average opacity = sum/ 12. 

Set Time Opacity 
Number Start End Sun1 Average 
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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 ii1 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. 

ScottEnvironmentalTechno@yIx 
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4.0 PROCESS DESCRIPTION AND OPERATION . 

The Valley Nitrogen-Producers (VNP) #3 plant is designed to produce 

400 TPD of ammonium sulfate (AS) from ammonia and sulfuric acid. Ali 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 year also affect the 

length of plant shutdol,+/n periods. 

A. Process Description 

Figure 4.1 shows a simplified diagram of the-AS process and the sampling 

locations. Sulfuric acid (98 percent) and anyhydrous ammonia are combined in 
r-- 

a rca.rf-ot- 01' k" 1 , "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 crystz: 

slurry is fed to a centrifuge \lhich separates most af the liquid from the 

crystals. The wet crystal: are then passed through a gas-fired rotary drum 

dryer, screened, and conveyed to a storage warehouse. A centrifuga? multi- 

vane (Ducon) scrubber with a pressure drop of 6" wg and a liquid-to-gas ratio 

of 4.9 gai/lOOO acf is used to control dryer emissions. The AS concentration 

.in the scrubber is fairly low--about 2 percent. 

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 I 

are included in Appendix B. 





As sho!dn by Table 

close to the 

. The AS pro 

ia flow rates i n g 

1 of the Appendix B, the plant operated at a production 

rate very design capacity of 400 TPD. No calibrated weigh belts 

were ilsed dudtion rate was calculated from both the sulfuric acid = 

and ammon (with the latter give rates 7-8 percent higher). Accord 

to plant 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 pFoduction rat e based on acid flow is estimated to be within L 5 percent. 

The following parameters were monitored during the tests to verify that 

the dryer was operating normally: 

1. Sulfuric acfd flow rate 

2.. Ammonia flow rate 

i 

3. Dryer operating temperatures -:. .; -<. 

4 . Centrifuge operation _ , . 

5. Crystallizer level 

6. AS specific gravity of slurry 

7. pH of slurry in elutriation leg 

8. Slurry su,rge tank level 

9. Percent solids leaving crystallizer 

10. ?ercent free acid in mother liquor leaving crystallizer 

Process monitoring began about one hour before -t-h@ start of emission Test 

No. 1. Actual emission testing began at lo:30 a-m. for the scrubber outlet 

and lo:53 a.m. for the scru5ber inlet. The scrubber outlet test was terminated 

at 11:35 a.m. (60 minutes net); the inlet test was allo~:~ed -to run for 115 minutes 

(100 minutes net) ending at 12:45 p.m. The process opera-tion ai peared to L 

operate at steady state without interruption during this period. 





Eon-itoring 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 

plugged with AS and the test could not be continued,, During this test period, 

the process appeared to operate in steady state -Fashion. 

Test No. 3 began at 7:lO p.m. (scrubber inlet) and at 7:15 p.m. (scrubber 

outlet). The scrub5er 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 

this test period. __. . ;' 
Samples of the AS entering and leaving the dryer were obtained during ,. 

<- 
each test as we1 1 as samples of the AS liquor leaving the scrubber. The 

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

-liquor were de-termined by the emissions test contractor. 

. 





#2635-O -0179 4-2 . 

To Atmosphere . 

, 
.L 

-Nil3 

H2sl--l 

m 

,I 
/ 

/Hz0 

Ammonium 
Sulfate 

Crystall.- 
izer 

. 

I 
Scrubber Outlet 
Sampling Location 

i 

Centrifuge to 
zparate Liquid 
*C!TI Ammonium 
/ Sulfate 

/ 

let Samplinq 
LocatiQn , -Au/'1 x7-A 

Drier Exhaust 
Gases 

--... r. . ..J -"";- IUcll 

7 Gas Burner 

Ammonium Sulfate 
to Warehouse 

F 

FIGURE 4.1 
SCHEMATIC DIAGRAM OF AMMONIUM SULFATE . 
PLANT NO. 3-- VALLEY*NITROGEN PRODUCERS, INC. 

HELM, CALIFORNIA 

k5-l bttEnvironmenta1 Techmbdnc 
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5.0 SAMPLING AJD 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 particler 3 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. 

Scott EnvironmentalTech-y Inc. 



#2635-01-0179 

APPENDIX A 

FIELD DATA SHEETS 

. 

ScottEnvironmental'Techno@y Inc. 



"i<~wt‘CT ~uuMBt,-, lES1 wJMI$tK I-~Q tidfi miET SCOTT ENVIRONMENTAL ;ECIiNOLCGY, IN!. 

PLANT __ \ j;\ L-C. c 4 b) I-T::-'<7 ,:' :I; ).- 7i.j I l:?. 1 2 I?‘ '.' ‘./ ,', I PROBE LENGTH & TYPE l-c' teat-c.-:-<:. 
. 

,q,J,,+S 

FYRITE ANALYSIS - 
DATE NOZZLE I.D. ,.2 T-0 

co2 O2 ---- 
SAMPLING LOCkTION I & eye- I1 \.I 3 :.g\ @&li;:- SAMPLE BOX NWGER -sc3r,r 7 --y-- .<>,;,'! .,, :---,c.._;,q, ;- 

SAMPLE TYPE 
--- 

L\ ~~ I \ : i ;.‘:.‘, ,~-'.'- METER BOX NUMBER p;y:-;\-~' 4.): I,. y' --- 
RUN NUMBER I,/. \ r jr- 'i ;. PROBE HEATER SETTING ?,'1/-' .- '~---' 

OPERATORS _ &>& d. d 
- --- 

FILTER HEATER SETTING I,,., i,/ ;~,,'?>,? .. * .._.- i i 

AMBIENT TEMPERATURE 0 
. . 

_. REFERENCE AP ~ C? 4 

BAROMETER ‘1 c ) :;--* 8 ', L. READ AND RECOfiD ALL DATA EVERY 5 MINUTES -- 



RA”ERSE CLOCK TIXE GAS tt?ETER READING VELCCITY ORIFICE PRESSURE STACK. ORY GAS METER PLMP IWIXER 
PiWIT smrurf~ (Nhr HEAD DIFFERENTIAL TEXPERtlTURE TEKPERATURE 

qJ,& +--P i JO/? L- 
VACUUK TEh;PERATURE. (a ~:!“vl, t- c: 

YUMiJER TlhlE.min CLOCK1 bps). in. H$ DESIRE0 ACTUAL cI,).“F - in. Hp 
r 

lItLET-- OUTLEL.- 
“F-m 

f.iJ 1 q , 2 

[,I[> / c, i: ‘-v se\,< i : I : L< 



20 13 [( 7 

21 CT-- I 43, 
22 

23 

24 

25 

26 

27 

28 

DIAGRAM OF STACK, ?ORTS, & TRAVERSE 
POINTS (indicate direction cfm 

INSIDE DIMENSIONS OF SAMPLE PLANE 

STACK GAUGE PRESSURE in. Hz0 -.87-j- 

NEAREST UPSTREAM DISTURBANCE 
NEAREST DOWNSTREAM DISTJJRBANCE 

Pi?OCESS & CONTROL EQUIPMENT 
DESCRI?TIGN 

SCCTT ENYI~ONME~lALTECHNOLOGY,INC. 
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MOISTURE 

IMPINGERS 
FINAL VOLUME .E ml 
INITIAL VOLUME /1.6-o ml 
NET VOLUME I ml 

ANALYTICALDATA BY 

ACETONE FRONT WASH 

SILICA GEL 
FINAL WEIGHT 

$20.3 g 

INITIAL WEIGHT ‘.“J ’ ’ ’ g 
NET WEIGHT I’>. ! 

6: 

TOTAL MOiSTURE I\ (3 g 

ACETONE BACK WASH 

FINAL \bS.ZO",< 
_._.- --_ 

mg ---....__ w 

TARE tiG, bz; mg TAR! w 

NET -2-z oria 0 v3 N ET '\.,, w L 
FILTER NUMBER 1 ETHE@-CHLOROFORM EXTRACT 

FINAL \ \ ij .I, b mg FINAli mg 
TARE mg 

NET J-1 I, k( mg,./'/hET w 
EILTER NlJi+BER 2 ,/” WATER EVAPORATION \ (\ FINAL-.. .._ .--.. ---’ w FINAL w 

TARE mg 
NET -mg 
TOTAL BACK mg FILTER NU:dBER 3 

FINAL mg 
TARE w 

NET WJ 
CYCLONE 

FINAL w 

TARE w 
NET mg 
TOTAL FRONT mg - 

I CERTIFY THAT THE SAMPLES OESCRIBED 
IIY THIS DATA SHEET WERE COLLECTFD III 
ACCORDANCE WITH METHODS OUTLINED BY 

TF~THER CERTIFY THAT 7 SA, P ES 
WERE IN THE POSSESSION 0;’ 0R’S:ALEO 
FOR SHIPMENT BY COtiNON CAliRIER BY 
MYSELF UNTIL DELIVERY TO A LABORAiORY 
FOR ANALYSIS. 

SIGMED. DATE- 

WITNESS DATE 
I CERTIFY THAT 1 RECEIVE0 THE Sktims 
DESCRIBED BY THIS DATA SHEET FROM THE 
ADOVE NAXCD INDIVIDUAL AND ANALYZED 
TI{“’ :” ns,-C~:mA”rC ‘,fIT;; TllC ““3\,E 

NOPdOGRAPH 5ATA BY 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. In. Hz0 *hi? 

-AVERAGE METER TEMPERATURE (AMBIENT+ZO’F);F Till avg. 

PERCENT MOblURE IN GAS STREAM BY VOLUME BIIO 

BAROMETRIC PRESSURE AT IETER. In. Hg 
I p.Gl 

STATIC PRESSURE IN STACK, in. Hg 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TE;o!PERATLiRE, OF T* avg. 

AVERAGE VELOClTY HEAD, in. Hz0 *PA”,. 

MAXlhlUkl VELOCITY HEAD, in. Hz0 

C FACTOR ~ -1 

CALCULATED NOZZLE OIA:\:ETER, In. 

ACTUAL NOZZLE DIAXTER, in. 

REFERENCE cp. in. Hz0 

DRY MOLECULAR KEIGHT 5ETERMiNAT~ON BY 
SAMPLIHG TlI,!E (2%hr CLOCK) 
SAXPLING LOCATIZJ 
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) 
ANALYTICAL CiETHOD 

AMBIENT TEBPERATURE 

@(NET IS ACTUAL 02 
AEADlilC MINUS ACTUAL 
CO2 RLZDIXC) 

I 
C-@iET IS ACTUAL’& 
REP,DIIIG !~:lpdX ACTUAL 
” 0, I >O,^\ 3 

1 2 3 AVERAGE 
ACTUAL HLT 
REAWIC NET ACTUAL ACTUAL 

h REAOI!iG NET 
REFOlnC NET VOlU:,lE 

__..-- 
‘I;:.[, ,ii 



PROJECT NUMBER TEST NUMQER U-J FIELD DATA SHEET 
SCOTT ENVIRONMENTAL TECHNOLOGY. ItfC. 1 

PROBE LENGTH & TYPE 3" 
. . 

p* c /'I 5 c FYRITE ANALYSIS 

NOZZLE I.D. . 2, f t:, 
co2 O2 

SAMPLE BOX NUMBER .SAbJ R --- 
METER BOX NUMBER -:: ,:I Ad (2 .A- ,g --- 
PROBE HEATER SETTING -- - 
FILTER HEATER SETTING --- 
REFERENCE AP /I -L-3- 

READ AND RECORD ALL DATA EVERY s-- MINUTES 



TRAVERSE POINT LOCATIO!! & KLOSITY DATA BY 

6 3 .Q J-J 
7 1 
a 

9 

10 

11 

12 

13 

14 

21 I 

22 I 
I 

23 

24 

25 

26 

27 

28 

29 

30 

31 

I 

32 1 
I 

33 1 1 I 
I 
I 

35 

36 ( I I I I 

37 

'38 

39 

40 

41 

42 

I 

I I I I I 

43 
1 

44 

45 

46 1 1 ! 1 
47 

48 I 
I 

I I I 1 I I I 
A'!ERACE I 

I I I I I 

DIAGRAM OF STACK, PORTS, & TRAVERSE 
POINTS (indicate direction of 

INSIDE DIMENSIONS OF SAMPLE PLANE 

STACK GAUGE PRESSURE in. Hz0 

NEAREST UPSTREAM DIklJRBANCE ' ' 
NEAREST DOWNSTREAM DISTURBANt& 

PROCESS & CONTROL EQUIPMENT 
DESCRIPTION \i"; r-i-5. 

m 
SCOT-l ENVl~OHMENTAl TECHNOLOGY, INC. 



NONlOGRAPHDATA BY , 
MOISTURE 

SILICA GEL 

IMPlNGERS FINAL WEIGHT 

FINAL VOLUME ys)# ml INITIAL WEIGHT ---‘i, %’ f 

INITIAL VOLUME ZL‘(’ ml NET WEIGHT 8 

NET VOLUME ‘> Y’ ml TOTAL MOISTURE g 

ACETONE FRONT WASH ACETONE BACK WASH 

FINAL $l, Lo l-3 mg FINAL mg 
TARE -f Zd?s mg TARE mg 
NET 3iuy w NET w 
FILTER NUMBER 1 ETHER-CHLOROFORM EXTRACT 

FINAL Jill1 mg FINAL mg 
TARE I L~.~-L:~/.~- mg- GJ- TARE w I 
NET ZZ:! vL5 mg 

FILTER NUE:BER 2 

NET w 
WATER EVAPORATION 

FINAL w3 
TARE w 
NET mg 
TOTAL BACK w 

FINAL mg 

TARE f~b4 Z(3.3 f mg 

NET lw 
FILTER NUMGER 3 

FINAL w 
TARE 4 
NET 4 
CYCLONE 

FINAL VI 
TARE Kl 
NET w 
TOTAL FRONT mg 

BJ 

I CERTIfY THAT THE SA+lPLES DESCRIBED 
BY THIS DATA SHEET WERE COLLECTED IN 
ACCORDANCE WITH METHODS OUTLINED BY 

1 FURTHER CERTIFY THAT THE SAMPLE3 
YERE IN TtiE POSSESSION OF. OR SEALED 
FOR SHIPMENT BY COMMON CARRIER BY, 
MYSELF UNTIL DELIVERY TO A LABORATORY 
FOR ANALYSIS. 

SIGNED DATE 

WITNESS DhTE 
I CERTIFY THAf I RECiIVED THE sAmi 

,DESCRlBED BY THIS DATA SHEET FROM THE 
ABOVE NAMED INDIVIDUAL AND ANALYZED 
THEM IN ACCORDANCE )UlTH THE ABOVE 
N/-&ED PROCCOURE. 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in. Ii20 A”@ 

AVERAGE METER TEhlPERATURE (AMBIENT+ZD°F);F Till avg. 

PERCENT MOISTUREIN GASSTREAM BYVOLUME bY0 

BAROMETRIC PRESSURE AT METER, in. Hg PaI 

STATIC PRESSURE IN STACK, in. Hg 

Pm*.073 I STACK GAUGE PRESSURE in In. HZ0) ps 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEXPERATURE, OF 

P 
=/Pal 

Ts avg. 

AVERAGE VELOCITY HEAD. in. Hz0 

MAXlhiUki VELOCITY HEAD, in.ti20 

C FACTOR 

CALCULATED NOZZLE DIAtlETER,in. 

ACTUAL NOZZLE DIAUETER, in. 

REFCRENCE bp. in. “20 

*P avg. 

*pmaF.. 

DRY MOLECULAR Vi'EIGtlT DETERMINATION BY 
SAhlPLlNC TIME (24-hr CLOCK) 
SAI?PLING LOCATION 
SAr,?PLE TYPE (BAG, INTEGRATED, CONTINUOUS) 
ANALYTICAL METHOD 
AMBIENT TEMPERATURE ,_-. 

1 I 2 I AVERAGE 

ACTUAL NET 
NET 

READING NET VOLUhiE 
ACTUAL NET ACTUAL 
READING READlNC 

co2 $9.L b ,Lc w;i 

OZ(NETISACTUALO~ 
AEADIIIC KNiJSACTUAL 17.4 '$).. 1"; :c 
CO2 READING) 

CORNET ISACTUALCO 
REXDIIIC!6;IN"S ,1CTUJ; 1 I 
02 READ!%) 

lIq,+ ) 



PROJECT NUMBER TEST NUMBER %"' FIELD DATA SHEET 
I 

SCOTT ENVIRONMENTAL TECHNOLOGY, i.Yk. 

DATE I 'j., 1 c: 1 --/F-; NOZZLE 1 .D. , "b A--,--;r 

SAMPLING LOCATION \ ,.!. c. il- 3-- f\\ 
co2 O2 

,.'.-r't ~.I~\\+---- SAMPLE BOX NUMBER .:-.r:? t-Z-7-- *"L.. ', -~ !._ - .- 
--- 

SAMPLE TYPE j,L \ ; 'i- 1. I (. - y-s -'z--- METER BOX NUMBER .-- ,7 .-c-;;- c .- ,- .-. *.-( -f./! >i.'., -. ;\ -.,: .--) -- 
RUN NUtlBER 'LA- - ------, PROBE HEATER SETTING :.J ,. I.,, ; !',,.i / i;-;l F/.,. t i , c-3,: 4.,&b a-, > Cl Q.11 

. Il.\ I f,..! . -:i, 

1 ,q- 

OPERATORS -r 2-z , FILTER HEATER SETTING - - -a 
AMBIENT TEMPERATURE /L;"& /'s';i i 'k!:,d REFERENCE AP <> (..‘=? 

BAROMETER q/q, 5% I a*' :,' (51 '1 READ AND RECORD ALL DATA EVERY ?/ MINUTES 

ORIFICE PRESSURE STACK DRY GAS R&TER PIJXP I:I:PIHGER 
DIFFERENTIAL TEMPERATURE TEh!PERATURE VACUUM. TEMPERATURE. 
(AH). in. HZO) CT&OF 

INLET OUTLET 
. in. Hg “F - I 

IESIRED ACTUAL Tm ;,,).“F (T, &.“f COMMENTS p’- ,>L> I- T;-- II) 

I 

\ 



, 

2 -. .-- --. . .--.-. .-.-_ .._ _,_.._._._ 
--. I ------ ----- _- .-.-,-- .__-. -..- _, ,_.___ _ . ..-_...- _..-- -i-- . ..- ._ . . _r_ ._ -.___ -_,.__ _, 



WliSTURE 
SILICA GEL 

(MPINGERS FINAL WEIGHT f-36.5- g 

FINAL VOLUME ,z, ml 
INITIAL VOLUME 7 CT3 ml 

INITIAL WEIGHT &d+ g 
NET WEIGHT ’ g 

HET VOLUME Trnl TOTAL MOISTURE '/C g 
/ , ',> ; .!* lk, . ( 5. c? \ ?., :' 

ID rnL CNr"\~G t-iti--b 

/.p&=\b. .: .: A!/' zw*, 
ANALYTICAL DATA /Bf’ a 

ACETONE FRONT WASH 

FINAL '15 Pjfl w 

TARE 7 \I ?qrzs w 

NET -5y1-b.1, mg 

FILTER NUMBER 1 

FINAL 
, .$ '; -., ; 

w3 
TARE ,T ,!; ;i> 1 ST< , -:' i mg 

NET . 1 hil % 4 

FILTER NUMBER 2 

FINAL mg 

TARE ?pf', 0 'iri+ mg 

NET w 
FILTER NUMBER 

FINAL mg 

TARE mg 

NET w3 

CYCLONE 

FINAL WI 

TARE w 

NET wil 

TOTAL FRCNT mg 

ACETONE BACK WASH 

FINAL w 

TARE w 
NET mg 
ETHER-CHLOROFORM EXTRACT 

FINAL mg 
TARE w 

NET w 
RATER EVAPORATION 

FINAL mg., * L1. 
TARE w 
NET : mg 

TOTAL BACK w 

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

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

SIGNED DATE 

WITNESS DATE 
I CERT1F-f T AT I RECEIVED THE SAmS 
DESCR:DED B! THIS DATA SHEET FROM THE 
ABOVE NAMED INDIVIDUAL AND ANALYZED 
THFM !N ACCOP?9NCF NIlll THE A:IC'VE 

,' "." 

MDIIrlDGRAPM DATA BY 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
CRIFICE, In. Hz0 

AVERAGE CETER TEWERATURE (AMBIENT+ZO°F),*F 

PERCENT MOISTURE IN GAS STRCAJl UY VOLLhlE 

BAROIJETRIC PRESSURE AT METER, In. Hg 

STATIC PRESSURE IN STACK. ln.Hg 

P,44.073 I STACK GAUGE PRESSURE in in. H20) 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEhiIPERATURE, OF 

AVERAGEVELOCITY HEAD. in.H20 

MAXIIPUM VELOCITY HEAD, in. Hz0 

C FACTOR 

CALCULATED NOZZLE DIA41ETER. In. 

ACTUAL NOZZLE DlXlETER. in. 

REFERENCE Ap,in.i{20 

dllsli’ 
GY-l-4 

7 
L 

A”@ 

Trill avg. 

%I 

PRI PRI I 

P‘ 

P 
=flRl 

TS avg. 

*pavg. 
1 

--==I 
-7 

DRY F.“iOLECULAR CEIGHT DETERMlNWTIOU BY 
SAMPLING ill/E (26hr CLOCK) 
SAMPLING LOCATlDN 
SP.XPLE TYPE (EAG, IldTEGRATED, CONTINUOUS) 
ANALYTICAL METHOD 
AVBIENT TEMPERATURE 

O~ET ISACTUALO~ 
READING PINUS ACTUAL 
CO2 READING) 

COINET ISACTUALCO 
REI.OI:IC !I;ltiUS ACTUAL 
P, i?Fzn!::$' 

ACTUAL 
READlflC 

- 

------I 



%OJECT NUMBER /EST NUMBER 63 I-1f.U DATA SHEET 
L 

SCOTT ENVIRONMENTAL TECHNOLOGY, INC. 

‘LAN-J- i$~ by’ /L’ rc[,( ,<A! ‘- /-Z<( = 5 ,i ‘(-3 PROBE LENGTH & TYPE 2 
I '1 

,yT./, Al s 5‘ FYRITE ANALYSIS 

IATE // -L. -- 7.c/ NOZZLE I.D. ,2/c 

;AMPLING LOCATION c:( ';z/.,'/- ' SAMPLE BOX NUMBER r('/jc 
co2 O2 
-- -- 

iAMPLE TYPE /";"/--pyi.,) ,y- ,. -.. .._ METER BOX NUMBER <'&r-g- \.,J~,' “'i;' " --- 
:UN NUMBER f,-;/ -~-;/'/-X/I- ;,& ..':; PROBE HEATER SETTING ~2 A --P 
IPERATORS lLy/' ..- ---< FILTER HEATER SETTING ,z?<-- --- 
iMBIENT TEMPERATURE q $i- d REFERENCE At’ /, 2 5-i 

:AROMETER READ AND RECORD ALL DATA EVERY i- MINUTES 

i’ 
VELOCITY 

HEAD 

T.=s’i/l,:l j-- /d/ff 2’ ff? ,L.,/-l J((, (“(T‘z .m 
ORIFICE PRESSURE ’ STACK DRY cA.s METER PUMP lK,PlHCER 

DIFFERENTIAL I TEMPERATURE Tl3’2ERATURE VACUUM. TEMPERATURE. 
(aD,), in. HP 

‘DESIRED 



NQMOGRAPH DATA BY 
MOISTURE 

SILICA GEL 

IhlPiNGERS FIMAL WEIGHT J 
FINAL VOLUME 33 I ml INITIAL WEIGHT .‘,-.‘5’). -5- 8 

INITIAL VOLUME -I’“‘:’ ml NET WEIGHT g 

NET VOLUME z ml TOTAL MOISTURE g 

ANALYTICALDATA 'By . . , 

ACETONE FRONT WASH aCETONE BACK WASH 

FINAL $1, bD-10 w FINAL mg 
J-ARE ;;! :, /i$ i 1 w TARE w 

NET ii+9 mg NET mg 

FILTER NUMBER ETHER-CHLOROFORM EXTRACT 

FINAL . 1 5 0 0 w FINAL w 

TARE . ‘!;s .\','c/ i- mg 
NET ' . y;!-j,f$ 

~rng- <;& TARE 

w NET w3 

FILTER NUMBER 2 

FINAL mg 
TARE f::il-‘- y i 3 ,q mg 

NET mg 
FILTER NUMBER 3 

FINAL mg 

TARE w3 

NET mg 
CYCLONE 

FINAL mg 

TARE w 

NET mg 

TOTAL FRONT mg 
v. I 

WATER EVAPORATION 

FINAL w 
TARE n-4 
NET WI 
TOTAL BACK w 

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

T-FURTHER CERTIFY THAT THE SAMPLE 
WERE IN THE POSSESSION OF. OR SEKLCO 
FOR SHIPMENT DY COMMJN CARRIER BY. 
MYSELF UNTIL DELIVERY TO A LABORATORY 
FOR ANALYSIS. 

SIGNED DATE 

WITNESS DATE 
I CERTIFY THAT I RECEIVED THE SAmS 
DESCRIBED BY THIS DATA SHEET FROM THE 
ABOVE NAMED INDIVIDUAL AND ANALYZED 
TIIFM IN ACCORfXKCE WITH THE AGOVE 
,I - ,i. :‘ 

CALlB4ATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, In. Hz0 

AVERAGE METER TEldPERATURE (AtIBIENT+iOeF);F 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROUETRIC PRESSURE AT METER. In. Hg 

STATIC PRESSURE IN STACK, in. Hg 

P,z!f$.O73 x STACK GAUGE PRESSURE in in. lip?) 

RATIO OF STATIC PRESSURE TO hlETER PRESSURE 

AVERAGE STACKTEiJPERATURE,°F 

AVERAGE VELOCITY HEAD. in. Hz0 

MAXWJM VELOCITY HEAD. in. Hz0 

C FACTOR 

CALCULATE0 NOZZLE DIAblETER, in. 

ACTUAL NOZZLE DIAIJETER, in. 

REFERENCECR. in.H20 

A”@ 

Till WE. 

Ts avg. 

*p,vg. 

*pInax. 

SAMFLIKG Tih’E (24hr CLOCK) 
SA5lPLING LOCATION 
SA’:IPLE TYPE (BAG, INTEGRATED, CONTIWOUS) 
ANALYTICAL METHOD 
AMBiENT TEMPERATURE 

T F - 
1 co2 

'O~~NCTISACTUALO~ 
AEADI:IG MINUS ACTUAL 

l------ 
CO2 READING) 

COltiETlSACTUALCO 



PE~JECT !~MBER TEST NUMBER FIEUI DATA SHEET s SCOTT ENVIRONMENTAL TECHNOLOGY, IyNC. 
.i 

PLANT 

DATE -i..->, <. c.l.c. ,<-; ;;.: 

SAMPLING LOCATION 1. [.' Jr-- 

SAMPLE TYPE ---)) ;- ;d I.1 \, j-- -, , 

RUN NUMBER 23 - __ 

OPERATORS '. :, -'I .-: \,.! ,\I 

AMBIENT TEMPERATUREi ~.q y> 4 ?, 

BAROMETER 'i.<> ").i ' ' 

VROBE LENGTH & TYPE /;' (3. \ FYRITE ANALYSES 

NdZZLE I.D. ;) K, , ' 
co2 O2 

SAMPLE BOX NUMBER --- 
METER BOX NUMBER --P 
PROBE HEATER SETTING -- - 
FILTER HEATER ,cETTING - - - -- 
REFERENCE Af’ 

READ AND RECORD ALL DATA EVERY 1:' MINUTES 

IRAVERSI 
POiNT 

MIMER 

CLOCti Tlh:E CA5 METER RE&IINS 
SAMPLItiC (24 hr 
TIME.min CLOCK) 

IC, 10 INITIAL: \ 'Tj ~7 , %n'!i 

VELOCITY ORIFICE PRESWRE 
HEAD DIFFERCNTIAL 

LQJ. in. $0 (AH). in. H20) 

DESIRED ACTUAL 

STACK GETER 
WdPERATURE TECi’ERATURE VACWM. TEhiPERATUR~ 

cT,).“F 
I- II ..- - 

I INLET 



GAS METER R-u\DlNG VELOCITY 1 ORIFICE PRESWRE 1 STACK TRAVERSE 

I 

C 
P3inT SAhlPLIN( 

~UXlER Tlh’E min 8 I 

ICK TIME 
(24 III 

CLOCK) 

DRY GAS METER PUMP 
TEKF’ERATURE VACUUM. 

- in. HI 
,mm-,OKLEL. 

.:,-. . . ,.<_.I < 1.;. 

I ~ 
t i 

, ..y,::.,. 

,(3 ,? i.. <. .'l '-, .\'- 4 

Ih:PlNGER 
EhlPERATURE. 

.- 

-I 

-t 
-- 

-.~I --.- -.-.- 
r 

ENTIAL 

ACTUAL 

TEXPERdTURE 
fl,).‘F 

i (4 b 

.,- ) 

II- 

IC 
-- I----. -_--_I_-__ ! - I ___,_---_--., -._-- 



MQ?~OGRAPH DATA BY 
h!OISTURE 

Y-- 
,d"'" IhlPINGERS 'Ip 7 

FINAL VOLUME ml 
INITIAL VOLUhlE 7~.v ml 
NETVOLUME ml 

SILICA GEL 2% La 
FIML WEIGHT 0 
IPJTIAL WEIGHT '-." !,'? g 
NET WEIGHT 3-si g 

TOTAL hlOl.STURE /;7 g 

ANALYTICALDATA BY 

ACETONE FRONT WASH 
FINAL \'-lz,qjs\ )bb ,3’{5’4 mg 

TARE 37.b!/ 56.1961 mg 

FI N4L , r, I- 3 'J 
mg 

TARE 
c) r. .-" 

1 ,>'(i ,L I w 
NET / (; I' \ , 0 w 
FILTER NUMBER 2 

FINAL w 
TARE !c[:!i - ?<‘/c'J, / mg 

NET -- w 
FILTER NIJtiBER 3 -- 
FIl!AL mg 
TARE w 
NET w 
CYCLONE 

FINAL VI 
TAR& w 
NET mg 
TOTAL FRONT w -- I 

ACETONE BACK WASH 

FINAL mg 
TARE w 
NET mg 
ETHER-CHLOROFORM EXTRACT 

FINAL mg 
TARE 4 
NET mg 
WATER EVAPORATION 

FINAL 4 
TARE mg 
NET mg 
TOTAL BACK mi 

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

.~ 
IFURTHLR CERTIFY THAT TWF SAMPLES 
WERE IN THE POSSESSION OF, OR SEALED 
FOR StIIPE;ENT BY CO'4MCN CARRIER BY, 
MYSELF UNTIL DELIVERY TO A LABOHATOHY 

.FOR ANALYSIS. 

SIGNED DATE 

WITNESS DATE 
I CERTITTHAT I RECEIVED THE SA#mS 
DESCRIBED BY THIS DATA SHEET FROM THE 
ABOVE NAMED INDIVIDUAL AND ANALYZED 
Ti!Ell 11: PCCORDAHCE UI'VI Tl(il A'IOVE 
!, I \, i , , 

CALIDRATEDPRESSURE DIFFERENTIAL ACROSS 
ORIFICE,In.H2D 

AVERAGE METERTEMPERATURE (AMBIENT+20eF),‘F 

PERCENTMOISTUREINGASSTREAMBYVOLUME 

BAROMETRIC PRESSURE AT hlETER.In.Hg 

STATIC PRESSURE IN STACK.iv.Hp 

Pm?@.073 x STACK GAUGE PRESSURE in in.HZO) 

RATIOOFSTATIC PRESSURETOhlETER PRESSURE 

AVERACESTACKTWPEl?ATURE.='F 

AVERAGE VELOCITY HEAD. in. H20 

MAXlhlUI VELOCITY HEAD, in.HZO 

C FACTO'1 

CALCULATED NOZZLE DIA~JETER,in. 

ACTUAL NOZZLE DIAGIETER, in. 

REFERENCE Ap, in.HZO 

Tm avg. 

Bvlcl 

DRY MOLECULAR V/EIGHT DETERMlitSATION By 
SANIPLIZG TME (24.hr CLOCK) 
SA?llFLING LOCATIOH- 
SA~,?PLETYPE(BAG,INTEGRATED,COtiTiNUOUS) 
ANALYTICAL METHOD 
A~,lBIENTTEMPERATURE 

1 2 3 
AVERAGE I ! 1 

! 
GAS 

ACTtlAL 1 NET ' ACTUAL 
READI::G rmENG NET 

02("ETIIACTuALO7 
READING hliNLlS ACTUAL 
co2 REACING) 

C~~NETISACTUALCO ,, 
REACliiC %iliUS ACTUAL 1 

t C? IhEAD!:IG! i 



PROJECT NUMBER TEST NUMBER (2) FIELD DATA SHEET . , L .:- 
1 

-_ 
SCOTT ENVIRONMENTAL TECHNOLOGY, INC. 

PLANT ?l/1//;“/ A)/T-/‘nJj :-~:t~j - ~?$I~A,) c) PROBE LENGTH & TYPE 2. ' &;r 8;:: :- FYRITE ANALYSIS 

DATE /z-(Ir-; .q?z NOZZLE I.D. rq-y~- /z>- 
co2 O2 

SAMPLING LOCATION <,‘?:. l--j.‘/ .flT SAMPLE BOX NUMBER /; .j..:' ii‘ ,_.. 
--- 

SAMPLE TYPE -ki',r.=flj 00 S METER BOX NUK3ER -::::A /'I fi -- 
RUN NUMBER =J-! d'c 2 {tr p-:;:~ ',. c r'," 3 PROBE HEATER SETTING --- 
OPERATORS 3" P . -Tfi?- ._ FILTER HEATER SETTING --- 
AMB IEiU TEMPERAThE 4s REFERENCE AP -/, T=>- /<.\ c 

BAROMETER p-. y , c; 7 

TRAVERSE CLOCK TIME GAS METER READING 
POiNT SAh?LItiG (24 hr w,t fG 

fiU>iCER TlGt.min CLOCK) 

INITIAL: :?-cjp/. /c. c‘ 
! 

READ AND RECORD ALL DATA EVERY ::i-'- MINUTES 
dcj-i)j,Ci- F$-jE /<j / 5' .c- ,, ;. _I I- 2 c ". f 

VELOCITY ORlFiCE PRESSURE STACK DRY GAS iEiER Punp ' " , lItPiNCER 
HEAD DIFFERENTIAL TEXPERATURE TEfitPCRATURE vACUU:k TEWERATUi?E, 

bps). in. H$ (AH). in. H20) fi,).“F 
INLET 

in. tig “F 
OUTLET 

DESIRED ACTUAL Tm in)s’F (in! &$ CCMtlENTS 

'/I. ) 4/ 



TRA'JERSE POINT LOCATIO!! & VELOCITY DATA BY . 
r,VERSE A=FRACT!ON i$XI.D. C=B+NIPPLE VELOCITY STACK 

pOI:tT OF I.D. - NIPPLE= HEAU TEDERATUR- 

lilJX3E Qp,), in.HzO IT,), “F 
- 

AYERAGE 

DIAGPM OF STACK, PORTS, & TRAVERSE 
'POINTS (indicate d%%%on 05 

'INSIDE DIMENSIONS OF SAMPLE PLANE 

1 
--k 

STACK GAUGE PRESSURE in. Hz0 ":t(j'b 

NEAREST UPSTREAM DISTURBANCE 
NEAREST DOWNSTREAM DISTURBANCE 

PROCESS & CONTROL EQUIPMENT 
DESCRIPTION 

SCOTT ENVIRONMENTAL TECHNOLOGY, INC. 



MOISTURE 
SILICA GEL 

IhPlh’GERS 
FINAL VOLUME %% f ml 

FINAL WEIGHT 0 
IlYlTlAL WEIGHT a g 

INITIAL VOLUME zoo ml NET WEIGHT g 
MET VOLUME qd ‘ (.; 

ml TOTAL MOISTURE B 

ANALYTICAL DATA BY, 

ACETONE FRONT WASH 

FINAL ~ -: 0, I; L f' 9 

TARE q 3 rn I 1-L '4 

NET 5jmL( mg 

FILTER NUMBER 1, 

FINAL s',lG mg 

TARE 4L%OS mg 

NET , 0 -T 3,?- mg 
FILTER NUMBER 2 
FINAL ~~~",i \;&k, EJ 
TARE 4 
NET mg 
FILTER NUMBER 3 

FINAL rilg 

TARE m!J 
NET mg 
CYCLONE 

FINAL VI 
TARE w 
NET mg 
TOTAL FRONT 

.,I 
?%I 

PCETONE BACK WASH 

FINAL w 
TARE mg 
NET w 
ETHER-CHLOROFORM EXTRACT 

FINAL w 
TARE w 
NET mg 
W,qTER EVAPORATION 

FINAL 4 
TARE mg 
NET mg 
TOTAL BACK w 

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

TIER CERTIFY THAT THE S,6i&~ 
WERE IN THE POSSESSION OF, OR SEALED 
FOR SHIPMENT BY COMMON CARRIER BY 
MYSELF UNTIL DELIVERY TO A LABORAiORY 
FOR ANALYSIS. 

SIGNED DATE 

WITNESS DATE 
I CERTIR THAT I mEIWED 1HE SAmS 
DESCRIBED BY THIS DATA SHEET FROM THE 
ADOVE NAMED INDIVIDUAL AND ANALYZED 
TllEk :N ACCORDANCE WITH THE ABOVE ; /, . i., , .,.T ,- 

NQMOGRAPH DATA BY 
I 1 

CALlBRKTEOPRESSUREDlFFERENTlALACROa 
ORIFICE,In.HZO 

AVERAGE METER TEhlPERATURE (AMBIENT+W’F);F 

A"@ 

TGl avg. 

PERCENT MOISTURE IN GAS STREAM BY VOLUKE 

BAROMETRIC PRESSURE AT LIETER. In. Hg 

STATIC PRESSURE IN STACK, in. Hg 

P,$.073 K STACK GAUGE PRESSURE in in. HzO) 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEW’ERRTURE, OF 
Ts wt. 

AVERAGE VELOCITY IIEAD, in. Hz0 AP avg. 
, 

MAXlhWd VELOCITY HEAD. in. Hz0 

C FACTOR 

AP,,. 

CALCULATED NOZZLEDIA?IETER, in. 

ACTUAL NOZZLE DlkL!ETER, in. 

REFERENCE Ap, in. $0 

DRY MOLECULAR L?EIGHT DETERMliJATION BY 
SAMPLING TKE (24hr CLOCK) 
SAMPLING LOCATIO;i 
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) 
ANALYTICAL KETHOD 
AMBIEi’iT TEMPERATURE 

1 

iT&qjjyq- 

,ChETISACTUALCO 

I RELDING S;;iiUS ACTUAL 
O2 READIlK) 

. . 1 ..__~ 1 -! .._, .I.., I ..-__.. I I __-.- ".._.. 



Date: 1-J &: (- 1; 1:. ( C,)' /(+ 
./ Test/Run Nlumber: -:‘ i (_- I? 

: : i ;;..'I 

i‘-i ,_ 1' ,.I'., .< 

Operator: Meter Box No. 'I.:. \ !- &AH3 ;. ": : Andersen No, ;j. 

Grain Loading From I: 5 u/ 
Nozzle Size :\ .,,-;T 

dscf Est. Sampling Time ;! c' mlr,. 
Sampling Location & Point Number: Outlet/&let; I. ., --- PoFnt ! 

Average Velocity Head 
From U2 Traverse, AP, , ilr' 

Average Stack Temp. 
From .72 Traverse, Ts ! Q/ : -1 

'! r -- 
Flow Setting From Nomograph, AH 

, !.:.. \-:. ; 
;> . - / , ( r:.,: 1) ., .-' Reference AP . ( ., i. ._ 

Start Stbp Elapsed 
Time: ‘ ,- ; c min. 

,i. :3 .'. i i i-8 .l\:.:-rc J i , , . ( i..,. . . I;. I,?.* i- ?' '.'; , \ cyl.., / ,,y:' i '-(,,:L) i,,,'i ,<: i- .( _. 
Oh 

, \-- a : f f . . 
1 I i:.; In ,/II - - Av 2-1 

Gas Volume: Final 'i 9~; 
1 1. -' (. 

Meter Temp. 
L 

j-$pf. , *7 Fin:1 :; 2 (7' _ .~- -, 
Initial i:; ~:i , -,IC r,f. jS'4'L' "~[!r:.l~.II: !;"' 

:" ,,- : 

Total 

Stack Velocity Head, APs -7 i . L Flow Rate, AH ,,' (-' Stack Temp, T, 1 ;c i\ 
Moisture From 74 (7:) to ,3 5 Gas Density From 63 M,.J lb/ lb-mole 
Corrected Volume dscf Corrected Floe: Rate dscf/min , 

Temperat 
. . 

'2 
ure Correction Factor for Aerodynamic Size of Particles 

'xaKen From Andersen Manual, Figure 3 Q&+~ 0 

-.: & f-I-. I_ '/ /-II 3 J 1 ?,\ q ” 1 3I.23Ok 

Tare (g) Final (g) 
20*3033~ ZO.3lO4 

Z/(9 on-35 ‘Ll.“;o-72 2 

i 3 

. 
1. 5 

7 

8 

Back-Up ,l@V 
Filter 

SCOTT ENVIRONMENTAL TECHNOLOG’I, INC. 



0’ 

I . 

2 

3 

4 

5 
b 

q.o.3os?s 
z\.f30035 

22.4967 

15.43435 
I I, 4-204 

II. 07055 

II. 23% 

22. mt4- 

f 

4 

I 

1 - ,- 
I 

I 

2 

” 

3 
1.3305 

, ,.~. 
:. 

.oo-J.l I l occ37s 

1 .I 
,011’s ,:- I , , . ..G .Oll5 

I .0313 



,; .-. . :.r\, 
) -...:;. 

..‘, .., 
- : 
-.I c-- 



. : 

OUSERVER CERTIFICATlON DATE ,'-- I'. 1 ' .' :': 

OESERVER AFFILIATION ‘!' -.: -' --; 
POINT OF EMISSIONS :--‘J .i ,‘.- i a 
HEIGHT OF DISCI’SIRGE POINT .; < . 3 ’ 

,"' ICLOCK TIME I 

. OBSERVE@ LOCATION i .' -' 
Distance to Olst$arga~~,' . 

* Dlrection from Discharge: 

. . Height of ObswGntfon Point 
. -’ 

, .m .:BACKGROUND DESCRIPTION 
.: 

: SWATHER CONDITIONS 
* Wind Dltectlon . . 

tllnd Speed 
.a. . 

: '.. . . 

Amblent Tempkaturo "' 
'2 . 

. . 
.*. SKY CONDITIONS (clear, 

* 4 overcast, % clouds0 at?,) 
. . 1. 

: " PLIJfj:o;ESCRIPTION .:': 

.* 
. . Distance Wlslble ',' s'. 

OTHCR I:IFOR:A~IOII 

‘. I 

SUfWARY ObVERAGE OPACITY 

+L: 

l-----p 
Readings ranged from I-, to r. / X opaclty~ , -- 

The source tras/was not'In conplIancc with __ 2t 
tho time evaluation ~3s made. 



h I 

,.‘,.;.I . .: 

,' FIGYE 9-2 OBSERVATION REC0P.D 
COMPANY 'Vi) C i I- ij ,I 1.' j , : ). 1 
LOCATION 0 0: Ii f 
TEST W-tBER I 
DATE I r / ; :.- .*, 

JJ;-y 
OBSERVER 
TYPE FACILITY N \ 1'2 ; ,_ , .<, 
POINT OF EMISSjONS - 

. . . . 

: 
-..-- 

, 
STEArl PLUME 

. Seconds (check If awlicable) 
l5 x-led 1 Detached ' COMMENTS 

J I 5 7 >' , I , I ._t 

c FIGURE 9-2 OBSERVATION RECORD 
(Contlnucd) 

PAGE - OF - 
COMPANY ' 
LOCATIOIl 
TEST NUMBER 
DATE 

OBSERVER 
TY?E FACIY 
POIHT OF Ef~lSS'IOfl~ , 

SYEAM PLUME 
Seconds 

Hr L- I Min. Oil51 301 
(check If apollcablc) 
Attached i?Jctach?d CGM'WTS 

-- 



: . ‘. 

. 
*. _. * : 

. . .’ ;, .’ 
. . . 

” . . . 

OBSERVER CERTIFICATION DATE I-:'/'! ";'.:- '. 
.: ,, OBSERVER AFFILIATION :&-' - :.; 

POINT OF EMISSIONS 

HEIGtIT OF DISCHARGE POINT 
,,r- i /' :: . 

. 
. 

. 

I 
: 

. 
I . 

I'.' tClOCK TIME ‘:i” “y’ 
I 

* OBSERVER LOCATION !; " - 
Distance to Dlscharg&,,,' . 

s . Directlan from Dfscharga: 

. Height of Observatfon Pofnt 
-. 

, I- ~;BACKGROUND DESCRIPTION 
. . ., . . 

: .\/EATIIER CONOITIONS 
. . . Wind Direction 

. ..: .a. 
Wind Speed : '.. *. 

'.: . 
. Amblent Temp&aturc '.' 

. 
. .e. SKY CONOITIONS (clear, 

. * overcast, % clouds, et?,) 
. * . 

: .' PL~~~o~ESCRIPTION .:*.- 
. 

. . 
. Qlstance Visible :' -. 

QTIKR I:IFOR:MTIOt~ 

.- 
I 

,i .! 
:Je:, : 7. 

. 

I t- 
I I 

Readings ranged froze ’ to ” “d opcil.y -- 

The source was/was not ‘in cornpl isnce wf th 
ths tfme evdluatfon ~2s nade. 

-.at 

* 



FIGURE 9-2 OBSERVATICN RECORD 
-jqi.< ., . 

OBSERVER , 
,,;, r. ,‘ _.' 

TEST NUMBLR 
TYPE FACILITY 

4 
DATE 13 ,'.: ; ! !'.:.. 

POINT OF EMISS 
;;I;:.,!;::? 

IJ 

i 
I' FIG'JRE 9-2 OBSERVATION RECORD . 

COMPANY * \' p! :> OBSERVER -pc, . 
LOCATION TYPE FACIY 
TEST NUMBER hlV,- PCIIiT bF EHISSTONS ~ ~ 

I I I I STEAM PLUME I I 
_ Seconds 

Hr. 
(check 1 f noplicable) 

Min. O( 15 30 c!i Attached D ctnchcd 
I nl r: I * ; COMMENTS 

'..<,).." ~ , I , ,,,A.-' 
! 1 ;- I- :. .,: 

*.> 8.Y .I. ..' 

(Continued) 
PACE :‘-OF - 

I I I I ST At-i F UH~ 1 

,“, , , , I 

I 721 :‘, I I I I --- : 
l I I -- 

-- 
- - 

.! (E’Ii Doc.i’Q-a0160 FIIuG II-Al-7Q;B:lt on] 



.’ . ‘3 

. . . 
. . ,.. . 

_ ,.. ;’ ,., ‘.’ . . . . 
.. . . . 

OBSERVER CERTIFICklTION DATE *~,.!, I-- :_': '. :': ---s-w 
OBSERVER AFFILIATION ‘.‘;,r-);-l- - :; 

POINT OF EMISSIONS 0 
HEIGHT OF DISCHARGE POINT '.,'j' _g . 

L 
. 
. - 

. 
> 

t : 

L I -1’ “.. 
,I’ I CLOCK TIME ,I 

, . 
; 

. . . . 
. OBSERVEI! LOCATION 

Dlstancc to Dfscharge, ,' . 

. 

. . Dlrectfon from Dlscharga: 

. . Height of Obse.rvatfon Point 

, .a .;BACKGROUNO DESCRIPTION 
. . . . . 

: .WATHER CONDITIONS w', 
* Wind Direction . . a“,- 

.' .I. . . 
Wtnd Speed *.. . . 

'2 . 
. . . Ambient Tempkature '.' 
. 

. . . . SKY CONDITIONS (clear, 
* * overcast, 2 clouds, et!,) 

. * . . 
: .' PL;;fZo;ESCRIPTION ..f 

:' 
. . 

: Ristance Vlslbla a'. 

OTIIER I:IFOR:L'rTIOl1 
. 

. 

‘. I 

. ; WWRY bF%'ERAGE OPACITY 

,.. 

. . 
. 

: 

- 
-- 

Readlngs ranged from !, to i:, “x opacity- . c- 



FIGURE 9-2 OBSERVATION RECORD 

COMPANY f/f+? 

: PAGE k OF 3/ 

.a 
. . . . 

LOCATION 
OBSERVER DC 

I"C'r:'. !\I,:! f TX 
TEST NUHBtR L/ 

TYPE FACILITY /\ic14 '.. ;/G> 

DATE /z if, / -, ;*, 
POINT OF EMISSlONS ' 

4 i I 

I I I STEAEI PLUME I 1 

I_ FIGURE 9-2 OBSERVATION RECORD 
(Continued) 

, 

COWPANY ' \{/.L/ c" 
LOCATIOH 
TEST NUMBER 
DATE 

OBSERVER 7; ;,c 
TYPE FACIW 
POINT bF EHISS~ONS ~ . 

Hr. Min. 
Seconds (check if apollcablc) 

??--i3 307-5- Attzchcd 1 Octachcd COMXENTS 
30 ,J;-' .'I .' 
31 -T^ 1 

I 

39 ., I 

(FH Doo.74-39160 Plied Xl-114G;6:65 o.1~1 



HOURS OF OZSERVAlIOtS 
OBSERVER ‘0 !-C 

Ia * 

OBSERVER CERTIFICATION DATE ', (1 j:::y-y * ,' ,'., 

OBSERVER AFFILIATION '<cc-i -I - ,:; 

POINT OF EMISSIONS 

HEIGHT OF DISCHARGE POINTAm:.;' ~ - , 

. d-W 

. 
. .I’ *‘-* 

,‘. I CLOCK TIME 
.! 

. . . . . 
. OBSERVEI? LOCATION i 

Distance to Discharge.,,' ,. 

. . Dlrect'lon from Discharge: 

* . bight of ObserGatfon Point 
. -’ 

, .I . .:BACKGROUND DESCRIPTION 
. . .: 

: .l!EATHER CONDITIONS 
. . * Wind Ott-ectton 

,.: . . . . 
Wfnd Speed -*, . . 

Ambt ent Temp&ature “’ ” ’ . . 
. .I. SKY CONDITIONS (clear, 

* * overcast, 1; clouds, et?.) 
. . <. 

: ” PLtJ~~o~ESCRIPTION . . “; 

. . 
.’ alstance Virlble ‘:. a’ 

()illCR ~f1FOR~L’rfIOfl 

Initial Final 
‘. I 

. SUMMARY &AVERAGE OdACITY 

I- . 

: 

Readlngs ranged from to X 0pacll.y' . -- 

. The source was/was not 'In ccrlpl iailce wt th 
thu time evaluation was mzdc. 

-.nt 

. 



APPENDIX B 

FIELD DATA SHEETS 





TABLE 1 

SIXMARY OF AHXONIUM SULFATE PRODUCTION KITE DATA 

Test Ro. -_ 

: - 

1 2 _ 3 

Averege Sulfuric Acid Consumption 
&Pm 27.5 27.5 27.5 

Avezage Ammonia Consumption Lb/k 9250 9360 '9170 

AS Ircduction Based on Sd7q--i- -*v--u 
Acid .Consc.mgtion, TPD 
&In x 14.54) 

_ 

400 400 400 

AS Production Based on Annonia 
Cons~~ptior,, TPD 
(LS/Rr x -0455) 430 435 . 425 -:- I : 

400 400 -. . 

. 





i 

TABLE 2 

PROCESS PA?J&IET!ZRS NONITORED DURIKG TEST KO. 1 

- .- 
Elapsed Time, PIin 0 30 60 90 120 150 

Sulfuric Acid Flow, gpm 

Axmonia Flow, Lb/hr 

Crystallizer Level 
(Z of full range) 

EZoth~ Liquor Sp. Gr. I--- 
(meter.readin;) 

Elutriation Leg pH 

Eoteq Dryer Outlet 
Gas Temp. , OF 

F-pa A&d in Mother ,i I-- 
Liquor T,eaving 
Crystallizer 

27.0 27.5 28.0 27.5 

9000 9300 9300 9200 

53 51 50 50 

27.5 27.5 

9550 9500 

50 -50 

86 89 

2.7 2.6 

90 
2.8 

90 91 93 

2.8 2.5 2.8 

58 77 75. 97 95 88 

58 58 62 62 65 65 

180 180 175 180 17-S 180 

1.67 1.73 1.72 1.72 1.63 1.63 





i 

TABLE 3 

PROCESS PARAMXTERS MONITORED DURING TEST NO. 2 
. . 

Elapsed Time, Min 0 15 30 45 GO 75 

Sulfuric Acid Flow, gpm 27.5 

.k&onia Flow, Lb/hr 9400 

Crystallizer Level 
(X of full range) 

Kother L!quor Sp. Gr. 
(meter reading) 

Slcrq Sidge Tan4 Level 
(Z of fdl racg2j 

Percent Solids Leaving 
Crystallizer 

Rotary Dryer OzClet 

Gas Tem. OF -. 

Three Acid Fn Nother 
Liqmr Lezvirrg 
Crystallizer 

50 

92 

3;2 

37 

70 ’ 

175 180 175 180 180 180 

.93 .93 .78 .78 .78 -55 

27.8 27.5 27.5 27.5 

9300 9150 9450 8400 

50 50 50 

92 

3.2 

93; 

3,o 

93 

3.0 

27 16 3. 

70 72 72 

50 

72 

27.5 

9350 

50 

93 
3.2 

24 _: 

.: 





., . 

TABLE 4 

PROCESS PhWLETmS KOXITORED DURING TEST NO. 3 
-: . . 

Elapsed Time, Win 0 15 30" 45 60 75 90 135 

Sulfutic Acid Flop, gpm 

Aiimcnia Flow Lb/j-z 

Crystallizer Level 
(% of full range) 

Nither Liquor Sp. Gr. 
(meter re.2di.q) 

%lutrfation Leg pl! 
- 

Slurry Sr?igE Tank Level 

(X of fuli range) 

Percent cf Solids Leaving 
Crys^,siizer 

Rotary Ik2-er Outlet 
Gas Teq. 'F 

c%F+ee Acid in Mozher 
Li~tlor ieavicg 
Cry5 tallizer 

28.0 28.0 27.8 27.5 .27.5 

9150 8950 9250 9100 9300 9 

27.5 27:o 27.5 

400 8900 9 100 

52 52 54 52 50 -50 

87 88 88 89 89 

3.7 3.5 3.5 3.5 3.2 

24 23 39 42 41' 

88 

3" .L 

41 

67 - 67 67 67 65 65 

180 180 180 180 180 180 

-25 .25 -25 .25 -55 -55 -55 .55 

50 

88 

3. 1. 

50 

88 

3.'1 

43. . . -.41 

65' ‘- 65 

180 180 

. 










