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PLANT NAHE: J, R, sianlot Company 

LOCATION: Pocatello, ID, HWY 30 W, 3 Miles North of City 

SOURCE SAttPLED: Ammonium Sulfate Plant 

TESTING COIlPANY (IF OTHER THAN PLANT ENVIRONHENTAL PERSONNEL): 

CERTIFICATION: 

1. Test Team Leader: 

I hereby certify that the test detailed in this report was accomplished 
in conformance with IDAPA 16.01.1010 (Rules and Regulations for the Control of 
Air Pollution in Idaho, Sampling and Analytical Procedures) and the procedures 
Ilanual for Air Pollution Control. The results submitted herein are accurate 
and true to the best of my knowledge. 

NAHE (print): Dennis C. Bowman 

SIGNATURE: DATE : s/c A3 

TITLE: Environemontal Monitorine: Technician 

AFFILIATION: Plant Environmental <x> Outside Firm < > (see above). 

2. Test Team Report Reviewer. 

1 hereby certify that 1 have reviewed this report and find it to be true 
and accurate, and in conformance with IDAPA 16.01.1010 (Rules and Regulations 
for the Control of Air Pollution in Idaho, Sampling and Analytical Procedures) 
and the Procedures tIanua1 for Air Pollution Control to the best of my knoul- 
edge. 

NAtlE (print): Nortin F. Self n 1 1 

SIGNATURE: 
Lymm-cjq 

DATE: df/c 

TITLE: Environmoental Control Supervisor 

AFFILIATION: Plant Environmental <x> Outside Firm < > (see above). 



1. If test purpose was for air permit compliance monitoring, indicate <x> 
and go to the next section; otherwise explain: 

2. For the source named on cover page, give test location(s). and describe 
type of process. Location(s): (1) Dryer venturi scrubber fan outlet; (2) 
cooler cyclone fan outlet. 

Process: Production of ammonium sulfate fertilizer 21-0-0. React ion, 
crystallization, drying. cooling and conveying. 

3. List test dates: February 14, 15. 20, 21 and 22. 1990 

4. List pollutants tested: Particulate from dryer and cooler 

5. List EPA test methods used: 40 CFR, Part 60, Appendix A, Method 5: 40 
CFR, Part 60, Appendix A, Method 9 

6. Were there any deviations from the above methods? Yes < > NO <x> If 
yes, list Appendix number where deviations are explained: 

7. Was observer(s) present? Yes < > No <x> If yes, give name(s) and af- 
filiation(s): 

0. List other information as needed: 



. . . 

1. List emission results in units of standard for each location specified 
in INTRODUCTION, Section 1, and for each pollutant specified in Section 4. 

Dryer Stack: Cooler Stack: 
02-14-90 Particulate = .28 lb/hr 02-20-90 Particulate = 1.7 lb/hr 
02-14-90 Particulate = .22 Ib/hr 02-21-90 Particulate = 1.7 Ib/hr 
02-15-90 Particulate = .35 lb/hr 02-22-90 Particulate = 1.01 lb/hr 

Result Totals/Averages as Applicable: Average from dryer = 0.28 Ib/hr. 
Average from cooler = 1.47 lb/hr. Total particulate for Ammonium Sulfate = 
1.75 Ib/hr. 

2. List process data as related to compliance determination: No process 
data relates to determination. Plant was operated at or near full production 
during ail tests. 

3. List permitted emission levels for this source: Total particulate = 
5.0 Ib/hr. 

4. Visible emission summary for each source listed in Section 1 above: 
Visible emission evaluation performed on 2-13-90 by Norman F. Self. Cooler? 
Range = 0X-15%, Average = 6%. Dryer: Range = 0.5%. Average q <1X, VE form in 
Appendix 2. 

5. Quality assurance procedures are listed in Appendix 6. 

6. Discussion of errors: 



SOURCE OPERATION--------------------;-------------------------------------------- ------------------_-____________________---------------------- 

1. Description of Process and Control Devices: Ammonia is reacted with 
sulfuric acid in a crystallizer. The system is a continuous feed reactor with 
a slurry being. withdrawn from the bottom of the reactor. The NH3 feed to the 
reactor is 3,225 Ib/hr (10.6 gal/min) and the 93% sulfuric acid feed is 10,000 
lb/hr (10.9 aal/min). The solution or mother liquor from the reactor is 
recirculated at 1,080 gal/min at a specific gravity of 1.25 to allow crystal 
growth. 

A purge of 40 to 80 aal/min is taken from the bottom of the crystallizer 
and centrifuged to recover crystal amm.onium sulfate. Filtrate is returned to 
the surge tank and reintroduced to the crystallizer as seed crystals. 

Centrifuge cake is dried in a rotary dryer and transferred by a bucket 
elevator to the screens and then to storage. Fines, minus 20 mesh, are re- 
turned to the crystallizer dump tank for further crystal Prowth. 

Particulate matter emissions from the dryer are controlled by a Venturi 
scrubber. The scrubber is an induced spray injector desipn, with a design 
pressure of 10 to 15 inches. 

2. There is no Process and Control Equipment Flow Diagram at the present 
time. 

3. List process and control device operating parameters during test. If 
these parameters are out of the range of noreal operating conditions, explain 
the difference: The operator monitors flows of ammonia, sulfuric acid, 
Ammsox scrubber liquor makeup water as can be seen from daily log sheet in 
Appendix 4. Control device parameters at present are only the dryer fan 
amps. Cooler fan amps are not noted on the log sheet. Pressure drop across 
the Venturi scrubber is not monitored. None of the noted parameters are out 
of normal operating ranges. 

4. Are raw materials and products during testing the same as those during 
normal operations? Yes <x> No < > If No, explain the differences: 

5. Were there process startups. shutdowns or other operational changes dur- 
ing the tests? Yes < > No <x> If Yes, explain these changes and times of 
start and stop: 



. c, 

SAHPLING AND ANALYSIS PROCEDURES----‘------------------ ---==================== _____-_-_-------_--------- 

1. See Appendix 6 for sample port locations. The stack diameter is 20 
inches for both ducts. 

2. The sampling point description is tabulated in Appendix 6. 

3. The sampling train(s) is depicted in Appendix 6. Any changes or 
codifications to the approved description are noted. 

4. Sampling procedures are as specified in 40 CFR, Chapter 1 (7-1-691, Ap- 
pendix A, Hethod(s) 5 and 9. 

Are there deviations to these procedures? Yes < > (No <x> If Yes, 
explain the deviations. 

5. Analysis procedures are as specified in 49 CFR, Chapter 1 (7-l-691, Ap- 
pendix A, flethod(s) 5. 

Are there deviations to these procedures? Yes < > No <x> If Yes, 
explain the deviations: 



u CORPORATION 
16360 PARK TEN PLACE 
SUITE 300 
HOUSTON. TEXAS 77084 
C7131492-18SS 

C-4802-l-021H 

February 7, 1991 

Texas Air Control Board 
Compliance Department 
6330 Hwy. 290 East 
Austin, Texas 78723-9988 

Subject: Emissions Compliance Testing at Ammonium Thiosulfate Facility, Pasadena, Texas 
NUS Project Number 7F36-AA 

Gentlemen: 

At the request of Larry Pease of Kerley Enterprises, NUS Corporation (NUS) hereby submits three copies of 
the Emissions Compliance Testing report required under the Special Provisions of Texas Air Control Board 
(TACB) permit number C-19986. Testing was performed by NUS on January 08, 1991 at Kerley Enterprises 
Ammonium Thiosulfate Facility in Pasadena, Texas. A copy of this report has also been submitted to 
Mike Vance of the TACB regional office in Bellaire, Texas and one copy has been submitted to the Harris 
County Pollution Control Department. 

Please feel free to call me at (713) 492-1888 if you have any questions or comments. 

Very truly yours, 

Stephen W. Billiott 
Environmental Engineer 

SWB/kk 

cc: Harris County Pollution Control Department 
Mike Vance - TACB 
Larry Pease - Kerley 
File 7F36-A4 

t A Halliburton Company 
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u CORPORATION 

16360 PARK TEN PLACE 
SUITE 300 
HOUSTON. TEXAS 77064 
C7131462-1666 

R-48-Ol-l-OlOH 

February 7, 1991 

Mr. Keith G. KIine 
Environmental Specialist 
Kerley Enterprises, Inc. 
2480 W. Twin Buttes Road 
Sahuarita. Arizona 85629 

Subject: Emissions Compliance Testing at Ammonium ThiosuIfate Facility, Pasadena, Texas 
NUS Project Number ‘7F364A 

Dear Mr. Kline: 

Attached please find a fmaI copy of the Emissions Compliance Testing report. This report describes emissions 
testing activities and results for sampling performed by NUS Corporation at the Ammonium Thiosulfate Facility 
in Pasadena, Texas on January 8, 1991. 

This draft report has been submitted to you for your review and comments. 

Very truly yours, 

Stephen W. BiIIiott 
Environmental Engineer 

SWB/kk 

Attachments 

cc: BiII Cole - NUS 
Jack Quinn - Kerley 
Toni Truet - Kerley 
Larry Pease - Kerley 
File 7F364A 

0 A Halliburton Company 
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1.0 INTRODUCTION 

NUS Corporation (NLJS) was contracted by Kerley Enterprises,Inc. (Kerley) to perform Nitrogen Oxides (NO,), 

Sulfur Oxides (SO,), and Ammonia (NH,) emissions testing at the Ammonium Thiosulfate Facility (Kerley ATF), 

in Pasadena, Texas. 

The purpose of the testing was to determine NO,, SO,, and Ammonia emissions from the Ammonia Thiosulfate 

facility. Emissions data were collected to enable Kerley to demonstrate compliance with the allowable mass 

emissions rates for NO,, SO,, and Ammonia as specified in the Texas Air Control Board (TACB) permit 

number C-19986. The permitted emission rate for SOz is 2.34 lbs/Hr (100 ppmv) and the permitted emission 

rate for ammonia is 1.06 lbs/Hr (170 ppmv). These emission rates are calculated using an operational flow rate 

of 140,650 DSCF/Hr. 

Field testing was conducted on January 8, 1991 at the Kerley facility located at 1050 Jefferson, Pasadena, Texas. 

Triplicate samples were collected during normal activity conditions. 

Mr. Keith Kline of Kerley coordinated the test performance operations in conjunction with Larry Pease of the 

Kerley ATF. Mike Vance represented the TACB during pre-testing meetings and test scheduling and 

coordination. Emissions testing was performed by Messrs. Mark Lester and Louis Meneghetti of NUS’ Gulf 

Coast Division Environmental Management Group, under the direction of Steve Billiott. 

Prior to testing, a pre-test meeting was conducted at the TACB Bellaire facility to review and revise the 

Compliance Sampling Plan and schedule the compliance test. The following persons were in attendance at this 

pre-test meeting: 

l Kerley - Keith Kline 

l Kerley ATF - Larry Pease 

l TACB - Mike Vance 

l NUS - Steve Billiott and Bill Cole 

The Compliance Sampling Plan was revised by NUS following the pretest meeting and submitted to Keith Kline 

of Kerley for approval. In addition, at the request of Kerley, NUS notified the Harris County Pollution Control 

Department (HCPCD) of the scheduled sampling event. A copy of the Compliance Sampling Plan dated 

December 10, 1990 is included in Appendix A of this report. 

R-28-01-l-OlOH l-l 



2.0 SUMMARY OF RESULTS 

Three test runs for NO,, SO,, and Ammonia were conducted at the Kerley Facility on January 8, 1991. The 

facility was operating at a steady state condition near full load during the testing period. 

The average NO, emission concentration for the three test runs was 6.2 ppmv, and the average mass emission 

rate of NO, was 0.104 lbs/Hr. 

The average SO, emission concentration for the three test runs was 2.2 ppmv, and the average mass emission 

rate of SO, was 0.053 lbs/Hr. 

The average ammonia emission concentration for the three test runs was 4.3 ppmv, and the average mass 

emission rate of ammonia was 0.027 lbs/Hr. 

Table 2-1, 2-2, and 2-3, respectively summarize the NO,, SO,, and ammonia concentrations and emission rates 

data. 

R-48-Ol-l-OlOH 2-l 



I. 

TABLE 2-1 

NO, CONCENTRATION AND EMISSION RATE RESULTS* 
KERLEY ENTERPRISES, INC. 

AMMONIUM THIOSULFATE FACILITY 
JANUARY OS, 1991 

R-48-01-l-OlOH 

Test Number 

1 

2 

3 

AVG 

NO, Concentration NO, Emission Rate 
(ppmv) (Ibs/Hr) 

5.4 0.091 

6.6 0.112 

6.5 0.108 

6.2 0.104 

*No regulatory limit specified. 

2-2 



TABLE 2-2 

SO, AND SO3 CONCENTRATION AND EMISSION RATE DATA* 
KERLEY ENTERPRISES, INC. 

AMMONIUM THIOSULFATE FACILITY 
JANUARY OS,1991 

so2 so* so, so, 
Test Number Concentration Emission Concentration Emission 

(ppmv) Rate (rwmv) Rate 
(Ibs/Hr) (Ibs/Hr) 

1 1.2 0.023 0.2 0.005 

2 2.7 0.064 0.3 0.009 

3 1.7 0.039 0.5 0.015 

AVG I 1.9 I 0.044 I 0.3 I 0.01 

‘SO, regulatory limit is 2.34 lbs/Hr at 140,650 DSCF/Hr (100 ppmv). 

R43-01-l-OlOH 2-3 



TABLE 2-3 

AMMONIA CONCENTRATION AND EMISSION RATE RESULTS* 
KERLEY ENTERPRISES, INC. 

AMMONIUM THIOSULFATE FACILITY 
JANUARY OS, 1991 

Test Number 

1 

2 

3 

AVG 

Ammonia 

(ppmv) 
Concentration 

Ammonia Emission 

(Ibs/Hr) 
I 

Rate 

1.8 I 0.011 

6.2 I 0.038 7 

*Ammonia regulatory limit is 1.06 lbs/Hr at 140,650 DSCF/Hr (170 ppmv). 

R-48-01-1-010H 2-4 



3.0 SAMPLING PROCEDURES AND ANALYSES 

3.1 OXIDES OF NITROGEN 

Oxides of Nitrogen were determined in accordance with 40 CFR 60 Appendix 7B, Instrumental Analyzer 

Procedure. Sample lines were extended down from the sampling location to the NUS on-site mobile laboratory 

vehicle where the collected sample gas was conveyed to an instrumental chemiluminescent analyzer and the NO, 

concentration was determined for all three test runs. 

3.2 OXIDES OF SULFUR 

Oxides of Sulfur samples were collected according to TACB sampling procedures. A live impinger sample train 

was used to collect samples during each sample run. The first impinger contained a solution of 80 percent 

isopropyl alcohol. The second and third impingers each contained 200 ml of six percent hydrogen peroxide. The 

fourth impinger was dry. The fifth impinger contained silica gel. Sampling was performed in triplicate over 30- 

minute sampling periods. A minimum of 10 dry standard cubic feet (DSCF) was drawn through the impinger 

train during each sample run. Analyses of the impinger samples was made in the laboratory to determine: sulfur 

trioxide (SO,), sulfur dioxide (SO*), and condensible water vapor. 

3.3 AMMONIA 

Ammonia samples were collected in a four impinger sampling train. The first and second impinger each 

contained 200 ml of 0.l.N sulfuric acid (H,SO,). The third impinger was dry and the fourth impinger contained 

silica gel. Sampling was performed in triplicate over 30-minute sampling intervals. A minimum of 10 DSCF of 

exhaust gas was drawn through the impinger train during each sample run. Analyses were conducted in the 

laboratory for ammonia and condensible water vapor. 

3.4 STACK EMISSION CONDITIONS 

During each sampling interval velocity traverses were made by NUS in the 8-inch diameter fiberglass ducting 

to determine the exhaust gas flow rate. Integrated Orsat samples were taken during each sample run to 

determine the gaseous content of the exhaust gases in accordance with 40 CFR Appendix A Method 3. 

Concurrently with the emissions sampling, Kerley was recording: fan amperage, pH, and other pertinent 

operational data. These data are included in Appendix F of this report. 

R4-01-WJlOH 3-1 



3.5 KERLEY EMISSIONS TESTING 

Kerley performs emissions testing of the exhaust gas using Drager sampling tubes. The sample is collected from 

a sample line extending down from a sample port in the g-inch diameter ducting leading to the exhaust stack. 

This sampling is performed on a daily basis and results are recorded in the log book located iu the control room. 

The log book entry for the NUS testing date (January 08,199l) is included in Appendix F. 

R-48-01-l-OlOH 3-2 



4.0 SAMPLING LOCATION 

Exhaust gas emission samples were collected from a straight run of g-inch diameter fiberglass horizontal ducting 

which lead from the ammonium thiosulfate process system to the vertical exhaust stack. The straight run of 

ducting was approximately 35 feet in length from bend to bend. A schematic view of the process facility is 

included in Figure 4-l. 

R4-01-l-OlOH 4-l 



Figure 4-1 
Kerley Facility Sampling Location 
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5.0 NUS’ APPROACH TO QUALITY ASSURANCE 

It is the policy of NUS Corporation, Environmental Management Group, to perform all field sampling work, 

laboratory analyses, data reduction, and record storage in accordance with USEPA and/or TACB test protocol 

wherever applicable. 

R4-01-14lOH 5-l 
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1-t CORPORATION 
16360 PARK TEN PLACE, SUITE 300 
HOUSTON TEXAS 77084 
7 13-492-I 668 
FAX, 7 13-092-0504 

C-4%12-o-018H 

December 10, 1990 

Mr. Keith G. Kline 
Kerlcy Enterprises, Inc. 
2480 W. Twin Buttes Road 
Saguarira: Arizona 85629 

Subject: Work Plan for Emissions Testing at Ammonium Thiosulfate Facility, Pasadena, Texas 
NUS Project Number 7536 AA 

Dear Mr. Kline: 

The following work plan is provided as a basis for discussion during the pretest meeting with the Texas Air 
Control Board (TACB) on December 12, 1990, at lo:30 a.m. 

TECHNICAL UNDERSTANDING 

It is understood that Kerley wishes to evaluate Sulfur Dioxide (SO& Ammonia (NH,), and Nitrogen Oxides 
(NO,) emissions from their Ammonium Thiosulfate manufacturing facility in accordance with the requirements 
of Texas Air Control Board (TACB) permit special provisions C-19986. 

Emissions testing will be performed from the g-inches diameter fiberglass exhaust duct upstream of the emissions 
stack. Gas velocities in this duct are estimated to be approximately 118 feet per second (118 fps). Two 2-inches 
rliamctcr sample taps will bc provided by Kerley, in the exhaust ducting at least eight diameters downstream of 
any bend or obstruction. Access to the ducting will be from a stairway platform. +I0 volt, three phase electrical 
services are avaiiablc adjacent to the project sample site. 

SCOPE OF WORK 

NUS is to obtain Sulfur Oxide (SO,) samples in accordance with TACB sampling procedures. A five impinger 
sampling train will be used to collect samples during each sample run. The first impinger will contain a solution 
of 80 percent isopropyl alcohol. The second and third impingers wilI both contain a 200 ml of six percent 
hydrogen peroxide. The fourth impinger will be dry. The fifth impinger will contain silica gel. Sampling will 
be performed in triplicate over 30 minute sampling periods. A minimum of ten dry standard cubic feet (DSCF) 
of exhaust gas will be drawn through the impinger train during each sample run. Analyses of impinger samples 
will bc made in the laboratory for; Sulfur Trioxide (SO,), Sulfur Dioxide (SO?) and Condensible Water Vapor. 

Ammonia samples will be collected in a four impinger sampling train. The first and second impinger will each 
contain 200 ml of O.lN H2 SO,. The third impinger will be dry and the fourth impinger will contain silica gel. 
Sampling will be performed in triplicate over 30 minute sampling intervals. A minimum of ten DSCF exhaust 
gas will be drawn through the impinger train during each sample run. Analyses will be made in the laboratory 
for Ammonia (NH,) and Condensible Water Vapor. 

0 A Halliburton Company 



Mr. Keith G. Kline 
Kerley Enterprises, Inc. 
December 10, 1990 - Page 2 

Nitrogen Oxides (NO,) will be determined in accordance with 40 CFR 60 Appendix A Method 7E, Instrumental 
Analyzer Procedure. Sample lines will extend down from the sample location to the NUS on-site mobile 
laboratory vehicle where the sample gas is conveyed to an instrumental chemiluminescent analyzer for 
determination of NO, concentration. Three phase, 440 volt electrical service will be supplied by Kerley to serve 
this vehicle. NUS can transform down to 110 volt, one phase service for the SOx and NH, sample trains at the 
exhaust ducting. 

During each sampling event velocity traverses will bc made in the 8-inch diameter fiberglass ducting. Exhaust 
gas moisture content will be determined from the gravimetric increase in the contents of the SOx or NH, sample 
trains. Integrated Orsat samples will bc taken during each sample run to determine the gaseous content of the 
exhaust gases in accordance with 40 CFR 60 Appendix A Method 3. 

Concurrently with emissions sampling, Kerley will record: Fan amperage, pH, and other pertinent operational 
data. These data are for inclusion in the compliance test report which NUS will prepare on completion of 
sampling and analyses. 

Testing will be performed during a single work day. Equipment set-up will be performed the day before the 
compliance sampling event. 

Prior to sampling, a pretest meeting will be convened at the regional office of the TACB in Bellaire on 
December 12, 1990 at lo:30 a.m. The sampling and plant operational program will be reviewed. On completion 
of the pretest meeting, NUS will prepare a detailed sampling plan incorporating any additional commentary 
offered by the TACB. 

Mike Vance will represent the TACB during the pre-test meeting. By copy of this letter the appropriate TACB 
regional office will be notified as required under the ‘Special Provisions of Permit” C-19986. 

On completion of field sampling and laboratory analyses, NUS will prepare a sampling report in a format 
suitable for presentation to TACB. 

Plcasc feel free to contact mc at (713) 492-1888 if you have any questions or comments. 

Very truly yours, 

Stephen W. Billiott 
Environmental Engineer 

SWB/sn 

cc: Mike Vance - TACB 
Bill Cole - NUS 
File 7536 
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SANPLE NET VOL. AVC AH AVC blETER TEW AVC; STACK AVC fl 

TmE TEMP .OF 



SOURCE SAMPLLNC FIELD DATA 

A Halliburton Company 

STA(x HEXCXT 

TACK DIA..(exit) 

ROBE NO. - PTCF OO”14 DGXF 0.974 NOZZLE NO. 

OZZLE AREA - FILTER Nd. - SILICA GEL NO. - 

NOM. REF. PT. PROBE LIh'ER 



A Halliburton Company 

SOURCE SAMPLING FIELD DATA 

Prepared by: L R-n 

Checked by: pw&l 

Date: I- f-41 

I I 

ml: kEPLC’/ 

ATE I-Y-4$ OPER. .fv\AL /L R\q 

TACK DIA..(exit) R" 3 " STACK ‘DIA. (port) STACK PRESS."H20 2, k BAR.PRESS."Hg 3a.r,f 

RI)BE NO. PTCF @VI DCPICF u, 479 NOZZLE NO. - 

OZZLE AREA - FILTER Nd. - SILICA GEL NO. - PDMPLEAK RATE - 

ETERNO. ' 5/,,f-I AH @ BOX EO. UNIT L!3iK RATE - 

KICESS DATA u + A%Wkf. kfOrS+- 7,oz NOH. REF. PT. - PROBE LIh'ER - 

1 I 

I I 

c 
SAMPLE NET VOL. AVC AH AVC M5IER TEHP A’JC. STACX AVC m 



1. 

A Hallibudon Company 

SOURCE SAMPLING FIELD DATA 

Prepared by: L Pq 

Checked by : Wkl 

I Date: J- 5-4 I 

I I 

?LANT Ka Lit’4 STACX KfsR~kb’ A7merulvfi T~+/DSYL P&m& 

3ATE \/s/q) OPER. pIAL / LRh RUN NO. 2 STAR HEICICT - 
, 

iTACX DIA..(exit) 3 ” 5 ’ STACK DIA. (port) STACK PRESS.“H20 “2.S BAi.PRESS.“Hg~ 

‘ROBE NO. PTCF 0.94 DCEICF 0.979 NOZZLE NO. - 

tOZZLE AREA FILTER Nd. SILICA CEL NO. - PV LEAcRATE - 

FTER NO. SGi- 1 AH @ - BOX t:o. UNIT Luu< RATE 1 

‘ROQZSS DATA uH> ASSUM. HOIST. 7.0 :I* NOH. REF. PT. - PROBE Lth’ER - 



1. 

P Prepared by: LRVrl 

SOURCE SAMPLING FIELD DATA 
Checked by: ml 

A Halliburton Company Date: J- g-41 

P LANT KJULW STACK 

D ATE \/g/q/ OPER. JhIp L /LRW STA(x HEICICT - 
, RUN NO. 

S TACK DIA..(exit) STACK DIA. (port) 8’ $” STACK PRJ3S.“H20 “&8 BAR.PRESS .“Hg H 

P ROBE NO. PTCF 0.4 4 DGtICF p.47 9 NOZZLE NO. - 

NI OZZLE AREA FILTER Nd. - SILICA GEL NO. - PuMPLEAlcRATE - - 
tf PER NO. j&l - \ AH @ BOX t:O. UNIT LEAlC RATE L 

PI ROCESS DATA )&i-r AsSDlL NoIS?. 7e/) ‘1. NOH. REF. PT. - PROBE LIh’ER - 

E 



CORPORATION 

EPA-SOURCE SM'PLINC, 
ANALYTICAL DATP. 

1’rcpnL~ctl by: LPvl 
Date: \ ,/ k'/q$ 

PARTICULATES: ~ Filter No. 
Wt. Filter - Final 
Wt. Filter - Tare 
Net Increase 

Impinger Catch 
wt. - Final 
wt. - Tare 
Net Increase 

Silica Gel No. 
Final Weight 
Initial Weight 3 IC,':~! 
Net Increase (TS) 9 

Probe Wash Particulate 
wt. - Final 
wt. - Tare 
Net Increase 

Weight Total Particulate (GPC) g- 

I MOISTURE: Flask 1 Flask 2 Flask 3 Flask 4 Flask 5 Flask 6 

Container ID fW.ip~ 6‘f* U,O, 6x ud9, 0J-w SILIL# 

Final Volume 26S.62 2WO3 2lLJ,b2 3 IS, $3 

Initial Volume 33s,oa ? I- 4. ;; 5 yl (> 61 2 $j , 

Net Increase b.59 -0.66 -‘is07 

Total Water Collected (rWW) 6#69 ml . 

% MOISTURE = Vm 
(0.04707 x Twwl x.100 = 

' -. 
(Std ). + (0.04/O/ x.TWW) 

c ORSAT : yOLEC= WEIGHT: (.wSG) q/F.Ole 

Time H20 - x 18 - i 

Avg. co2 - X x44 = 

co2 O2 - 
X x32 = 

-- - P 

02--- - 
co - X x28 = 

co N2 - 
X x28 = 

-- 

Convert to ml by dividing by 

the density of water (1 g/ml) 



1. 

EPA-SOURCE S%JPLING 

CORPORATION ANALYTICAL DATA 

1 f2 ; A Halliburton Company 

l'rcpa~ctl by: LRrn 
Date: 'I-$--jr 

RUN NC'. 5,7y-2 DATE ),/g,/yj 

PARTICULATES: ~ Filter No. Silica Gel No. 
Wt. Filter - Final Final Weight 

I Wt. ,Filter - Tare Initial Weight 

Net Increase Net Increase (TS) 9 

Impinger Catch Probe Wash Particulate 

wt. - Final wt. - Final 

wt. : Tare wt. - Tare 
Net Increase Net Increase 

Weight Total Particulate (GPC) 9. 

MOISTURE: Flask 1 Flask 2 Flask 3 Flask 4 Flask 5 Flask 6 

Container ID yox. I t% 6v )a101 b Nz 01 DRY Sii\C/4 
Final Volume 232.22 275,ffI 26843 29 ~7 
Initial Volume J3y.Sg 2/,7,Ub Z64.S0 

Net Increase *A&xl 0.17 

Total Water Collected (I'WW) 6131 ml . 

(0.04707 x TWW) x.100 
% MOISTURE = Vm (Std) + (0 04,07 . x.TWW) ' -. 

= 

*I 
r. ORSAT : 

Time 

Avg. 

co2 -- 

02--- - 

co -- - - 

Convert to ml by dividing by 

YOLECULAR WEIGHT: (.KWSG) g/mole 

H20 - x 18 - -- 

co2 - x x44 = 

O2 - X x32 = 

co - X x28 = 

N2 - X x28 = 

\ I the density of water (1 g/ml) 



CORPORATION 

Company 

EPA-SOURCE SM'PLING 
ANALYTICAL DATA 

l’rcparctl by: Lam 
Date: I- a- ')/ 

PARTICULATES: ~ Filter No. Silica Gel No. 
Wt. Filter - Final Final Weight 
Wt. Filter - Tare Initial Weight 
Net Increase Net Increase (TS) , 

Impinger Catch 
wt. - Final 
wt. : Tare 
Net Increase 

Weight Total Particulate (GPC) 

Probe Wash Particulate 
wt. - Final 
wt. - Tare 
Net Increase 

9. 

!OISTURE: Flask 1 Flask 2 Flask 3 Flask 4 Flask 5 Flask 6 

Container ID $0~ rf'a 60&o, 6020~ PW 5:LwkJ 
Final Volume 221.52 277,58 270.4Q 299.22 
Initial Volume 213,Sq 164.7~ 2t99,vO yH+t+ 2SLdQ 
Net Increase -5,37 1.u Q I,sr;, 2,% 2 

otal Water Collected (rWW) L7.5 ml . 

(0.04707 x TWW) x. 100 MOISTURE = Vrn (Stdj + = 
' -. . IO/ x,TWW) 

EAT : 

Time 

Avg. 

‘2--- - 

1 -- - - 

Convert to ml by dividing by 

the density of water (1 g/ml) 

~cx,ECULAR WEIGHT: (.MWSG) g/mole 

H20 - x 18 - .= 

co2 - X x44 = 

O2 - X x32 = 

co - X x28 = 

N2 - X x28 = 



1. 

EPA-SOURCE SWPLINC, 

CORPORATION ANALYTICAL DATP. 

l’rcpnrctl by: LPR 
Date: l-Q-q1 

6 : A Halliburton Company 

I 

!I 

9 

c c 

C 

0 

C 

PARTICULATES: ~ Filter No. Silica Gel No. 

Wt. Filter - Final Final Weight 

Wt.,Filter - Tare Initial Weight 

Net Increase Net Increase (TS) 5 

Impinger Catch 
wt. - Final 
wt. - Tare 
Net Increase 

Probe Wash Particulate 

wt. - ??inal 
wt. - Tare 
Net Increase 

Weight Total Particulate (GPC) 9. 

j.0ISTUR.S: Flask 1 Flask 2 Flask 3 Flask 4 Flask 5 

Container ID oar Jwsoy &lAJ IOJSO, DRY SAIL4 

Final Volume 21q.66 268.~ ( :3l4.15- 
Initial Volume 169,~1s- 268.30 3 I2,70 

Net Increase- 00.0 I 5.71 3 ,L1 5 

:otal Water Collected (rWW) %b7 ml . . 

(0.04707 x Tww) x.100 
i MOISTURE = Vm (Std). + (0.04,()7 x.TWN) ' -. 

= 

Flask 6 

)RSAT: 

Time 

Avg. 

102 -- 

‘2--- - 

0 - - 

Convert to ml by dividing by 

the density of water (1 g/ml) 

YOLECULAR WEIGHT: (.!?WSG) g/mole 

H20 - x 18 - i 

co2 - X x44 = 

O2 - 
X x32 = 

x28 = 

N2 - x x28 = 



P 

Weight Total Particulate (GPC) g- 

ilOISTURE: Flask 1 Flask 2 Flask 3 Flask 4 Flask 5 

Container ID 0. I N 'bMDL, 001 rJ N#2f DRV SILILA 

Final Volume 268.17 27\.F2 303,L13 
Z&Z1 Volume J!J7Lm 261, (it 30 
Net Increase 3.5v I.47 2t3.5 

dtal Water Collected (rWW) 7.36 ml T 

% 

c 0: 

cc 

0. 1 
cc 

MOISTURE = (0.04707 x TWW). x. 100 
Vm (Std). + (0.04/O/ x.TWW) 

= 
' -. 

MAT: 

Time 

YOLECULAR WEIGHT: (.wSG) g/m0 

H20 - x 18 - .- 

Avg. co2 - X x44 = 

‘2--- - O2 - 
X x32 = 

co - X x28 = !--- - 

1 N2 - X x28 = 
-- - - 

•i9 

i’rcpncctl by: 
EPA-SOURCE SM'PLING 

Date: _ 
CORPORATION ?..NALYTICAL DATA 

6 : A Halliburton Company 

BOX I RUN NC'. r&-z DATE l&q/ 

PARTICULATES: ~ Filter No. Silica Gel No. 
Wt. Filter - Final Final Weight 
Wt. Filter - Tare Initial Weight 
Net Increase Net Increase (TS)- 

linger Catch Imp 
wt. 
wt. 
Net 

Probe Wash Particul 
- Final wt. - Final 
: Tare Wt. -* Tare 
Increase Net Increase 

Fla 

Convert to ml by dividing by 

the density of water (1 g/ml) 

-ate 

.sk 6 

le 



CORPORATION 

EPA-SOURCE SM'PLING 
ANALYTICAL DATA 

l’repa~~cd by: LKrn 

Date: l-3-4! 

CF : A Halliburton Company 
1 

PLANT &Q\jZ‘/ SOURCE ~~~~~~~~~~~~~ m~<"~)ra 
CITY IQ!SAD@JA 
BOX 1 RUN NC’. F3\t1,-3 DATE l/9/9 I 

PARTICULATES: ~ Filter No. Silica Gel No. 
Wt. Filter - Final Final Weight 
Wt. Filter - Tare Initial Weight 
Net Increase Net Increase (TS) 

Impinger Catch 
wt. - Final 
wt. : Tare 
Net Increase 

Probe Wash Particulate 
wt. - Final 
wt. - Tare 
Net Increase 

Weight Total Particulate (GPC) g- 

!OISTURE: Flask 1 Flask 2 Flask 3 Flask 4 Flask 5 

Container ID 0.1 li)*$& ohJ~so, my SjLlCA 

Final Volume 27 1. bj 2 b7.50 3 I O.Sl 
Initial Volume 267,SL) 266.8 3 308.30 
Net Increase 4.13 0167 2421 

dtal Water Collected CrWW) 710 I ml 

(0.04707 x Twwl x.100 
",,sTuE = Vm (Std). + (0.04/07 x.TWW) = 

RSAT : 

Time 

Avg. 

32--- - 

2--- - 

1 -- - - 

Convert to ml by dividing by . 

the density of water (1 g/ml) 

Flask 6 

~OLECU-LAR WEIGHT: (.%!SG) g/mole 

H20 - x 18 - -- 

co2 - X x44 = 

O2 - X x32 = 

co - X x28 = 

N2 - X x28 = 
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DRAFT 

APPENDIX C 

CALCULATIONS 

R48-01-l-OlOH 



NUS CALCULATION SPREADSHEET - KERLEY FACILITY - 08/JAN/91 

CLIENT ! SOURCE ! DATE !TEST NO. 1 PETODE ; STACK I BAROM. 
Kerley :AMMONIUM 11/8/1991 I lCORECTIONI PRESSURElPRESSURE 
pasedena !TH~OSULF.I---------l----i----i FACTOR I "HZ0 I 
Texas 

"HE !FACILITy I---------I---------t 0.99 I 2.8 f 30.15 ________________________________________----------------------------- 
DELTA I 

P ! 
"H20 I 

3-75 ! 
3.7 I 

2.35 I 
3 I 

3.35 I 
3.6 ! 
2.9 f 
2.4 ! 

STACK :SQUAROOT I AVERAGE 1 (DGMCF) I STACK I 
DELTA lSQUAROOT / 0.979 IDIAMETER I TEMP. I 

F I 
107 I 
107 I 
107 I 
106 1 
106 I 
107 I 
109 I 
108 I 

P I DELTA P I I INCHES [ 
1.9365 ; 1.7631 ! 1 I 8 I 1.9235 I --------------------------------------- 

1.533 lAVG TEMP / COMMENT 
1.7321 !STACK(TS)IM!?ISTURE DATA IS 
1.8303 ! DEG.(F) iFROM SOX TEST #l 
1.8974 f 107 ! 
l-7029 I --------------------------------------- 
1.5492 !ORSAT DATi RUN A I RUN B I RUN C 

0 I %CO2 / 0 I 0 I 0 
0 I %02 f 3.8 I 3.8 t 3.8 
0 
0 

I ~---_____-_____-_-----------~-~-------~- %CO I 0 f 

0 iTOTAL H201GAS METERIGAS METER: NET 
0 ;GAIN(TWGj1START(CF);END (CF) !VOLUME(CF) 
0 I 6.7 I 915.48 I 928.71 f 13.23 0 [__-_____-____--__--____________________ 
0 !DRY GAS MITER TEMP.IAVG.METERISTANDARD 
0 I INLET I CUTLET lTEMP (F1 IVOL.(VMSI 
0 I 46 i 46 I 47 13.602 I 
0 I 46 ; 48 I--___----mm---me--- 
0 
0 

! 47 : f: I AVG 
! 47 I :DELTA-(H): 

0 I I I I 0.3 f 
0 ! I I ----_----I # 8 0 : I 0 I I , I 
0 ! I I , 3 
0 ! I I I I 



NUS CALCULATION SPREADSHEET - KERLEY FACILITY - 08/JAN/91 

CLIENT ! SOURCE I DATE I TEST NO. !SUBJECT 
Kerley iAMMONIUM 11/8/1991 I1 I FLOW 
Pasedena ITHIOSULF. I--------- l--------- ~CALCULATION 
Texas ;FAf-'ILITy ;--------- ;----w---- ! 
________________________________________----------------------------------- 

(Vsl = 

(Vsj = 

(Vsl = 

(ACFM) = 

(ACFM) = 

(ACFM) = 

tDSCF/hr)= 

(DSCF/hr)= 

IDSCF/hr)= 

(SQUAROOT) ( SQUAROOT 
(85.49) X (CP) X(DELTA P 1 Xc cTS1 / (MWSG X 

( SQUAROOT 
85.49 X 0.99 x 1.7631 X 567 / 27.919 x 

122 FEET PER SECOND 

(Vs) x (60) X (As) 

122 x 60 X 0.3491 

2555 

(ACFM) X (60) Xll-H20/100)X(528/Ts1 X(Ps/29.92) 

) 
Ps) 1 

) 
30.36 

2555 x 60 X 

141531 

c%H20/100)X 1 
+I%C02/100~X(1-H20/1OO)X 

tMWSG)= +(% 02/100~X~1-H20,'100)X 
+t% C0/100~X~1-H20/100~X 
+(% N2/100~X~1-H20/100)X 

0.023 X 1 

(MWSG)= : 
ox 0.977 x 

0.038 X 0.977 x 
+ ox 0.977 x 
+ 0.962 X 0.977 x 

IMWSG: = 27.919 

~%MOIST.1=~~0.04707~XoX100 I/ ! 

t%MOIST.)= 0.04707 X 670 / 

(%MOIST.)= 2.3 

0.977 x 0.931 x 1.015 

(18) 
(44) 
(32) 
(283 
(28) 

(181 
(44) 
(32) 
(28) 
(28) 

(VMSI +(0.04707)X (TWG) j 

13.602 + 0.04707 X 6.7 



NUS CALCULATION SPREADSHEET - KERLEY FACILITY - 08/JAN/91 

CLIENT ! SOURCE I DATE :TEST NO. tSUBJECT 
Kerley iAMMONIUM 11/8/1991 I1 
Pasedena ITHIOSULF.I---------I---------iCALE:kTION 
Texas ;FACILI'j'y I---------I---------: 
-_---_--_--_-__--_--____________________~~--~--~-~~-~~ --------------- 

CALIBRATION I SAMPLE I 
INITIAL 

START I END 
FINAL , CHART 

CON.(PPM)ICHT.UNITSICHT.UNITSI 
: TIME OF I TIME OF 

ZERO f 
(CF) ! UNITS 1 SAMPLE I SAMPLE 

2.5 I 2.7 ; NA 1 5 I 
32 

1020 ! 1030 
1 32.3 ! 32.8 :1.077441 1 5 f 1030 

100 I 95.8 
I 1040 

! 97 11.072961 I 5: 1040 I 1050 I I I ! 8 0 : 5 I 1050 j 1100 1 I I I 1 I 0 : 5 I 1100 I 1210 
1 1 1 5: 1210 

(CF1 _I ;CHT.UNIT&ER~) 
0 I ! 1220 

(CON.)/ 
AVGCCF) =1.075201 

NOX CONC.=(AVG.CHT.UN.)X(CF) 

NOX CONC. = 5.4 PPM 

MOLE.CF =PPM(lO EXF-6) X lb PER CU.FT.PER M-W-UNIT AT 68 F(2.6 EXP-3) 

NOX lb/HR= (PPM) X(DSCF/'HR)XIN02 M.W.)X(MOLE.CF) 

NOX lb/HR= 5.4 x 141531 x 46.01 X 2.6 EXP-9 

NOX lb/HR= 0.091 



NUS CALCULATION SPREADSHEET - KERLEY FACILITY - 08/JAN/91 

CLIENT I SOURCE I DATE :TEST NO. !SUBJECT 
Kerley lAMMONIUM 11/8/'1991 I1 I 
Pasedena ITHIOSULF.I---------I---------:CALzELTION 
Texas !FA(-'ILI-' ~---_--__-~_--___---' 
_-_-__-__-__--_--_--____________________------~~~~~ --~-~--~~--~--~--- 
DRY GAS METER TEMP.!TOTAL H2OLGAS METERIGAS METER: 

INLET 
NET ; 

I OUTLET IGAIN(TWGIISTART~CF1fEND (CF) ! VOLUME 
46 I 

[ (DGMCF) 
46 I 6.7 I 915.48 ; 928.71 I I 46 ! 46 ----------------------------------~~~~~-~---~~~~~- 

47 ! 49 IAVG.METERISTANDART / AVG. 
47 ! 49 lTEMP (F) !VOL.!VMS!!?'LTA (H) 

I I 47 / 13.602 : 0.3 I I 1 ! __--------------------------- 
, 1 , I I 0 1 
llST IMP. 12ND IMP. !3ND IMP. BLANK I BLANK 

RUN I 80%IPA f 6%H202 ! 6%H202 j 673202 
# 

; BO%IPA 
l,gm OF S031gm OF SO2lgm OF SOZigm OF SO21gm OF SO3 

---------------__-__---------~---~-~~~~~-~~-~~-~--~~~~~~-~~~ 
A ! 0.0003 I 0.0012 ! 0.0005 / c:.ooo4 I 0.0003 
B ! 0.0006 I 0.0011 
c 

: 0.0006 ; 0.0002 ; 0.0003 
I 0.0005 I 0.0012 1 0.0006 j 3.0004 I 0.0003 

AVG. I 0.0005 ! 0.0012 I 0.0006 a 0.0003 
-BLANK I 

0.0003 I 
0.0002 ! 0.0009 I 0.0003 : ! 

SO3 lb/HR= (gm SO3 / 453.6) X(DSCF/HR ;' (VMS) 1 

SO3 lb/HR= 0.0002 / 453.6 X 141531 , 

SO3 lb/HR= 0.005 

SO2 lb/HR= (gm SO2 / 453.6) XC DSCF/'HR I' 

SO2 lb/'HR= 0.0012 ,' 453.6 X 141531 

SO2 lb/FIR= 0.028 

SOX lb/'HR=~SOZ+S03~ 

SOX lb/HR= 0.033 

13.602 

!VMS) > 

13.602 

PPM SO2 =SO2 lb/HR/ (M0L.W X DSCF,/H,"; ': 2.6) En-91 

PPM SO2 = 0 _ 028 ,I' 64 x 1415.5; v 'T, ir I. 6 ED-9 

PPM SO2 = 1.2 PPM SOi? = 0.2 

PPM SOX = 1.4 



NUS CALCULATION SPREADSHEET - KERLEY FACILITY - 08/JAN/91 

CLIENT f SOURCE I DATE lTEST NO. iSUBJECT 
Kerley !AMMONIUM !1/8/1991 :1 
Pasedena !THIOSULF.!---------:---------iCAL!:&TION 
Texas !FACILITy [-______-_~_-_______~ 
_-_------------------------ __________---------------------- 
DRY GAS METER TEMP.!TOTAL H201GAS METERIGAS METER: NET 

INLET I OUTLET IGAIN(TWGIISTART(CF)lEND (CF) I VOLUME 
48 I 50 I 8.7 931.786 I I 941.41 ! 9.624 49 I 51 __-------------------------------------- 
49 ! 53 IAVG.METERISTANDART ! 
50 ! 

AVG. I 
52 I jTEMP (F) IVOL.(VMS)IDELTA (H;; (DGMCF) 

I 50 I 9.837 I 0.3 I 0.979 
I_-----------------m--B-- --------------- 

I 0 
t 

I I 

1ST IMP. !lST IMP. llST IMP. :lST IMP. 
FINAL !.lN H2S04: TOTAL lgm OF NH3 
VOL. !me/L NH3 Igm OF NH31 -BLANK 

274.7 I 1.3 10.000357 10.000357 
_------------_-_-__-___________________ 

2ND IMP. 12ND IMP. 12ND IMP. 12ND IMP. 
FINAL f.lN H2S04! TOTAL 
VOL. 

Igm OF NH3 
!mg/L NH3 tgrn OF NH31 -BLANK 

268.3 I 0 I 0 f 0 
----- ------------------------- 

BLANK I 
TOTAL 

BLANK ! BLANK 
.lN H2S04!.1N H2S041 

gm OF NH3 
TOTAL -BLANK 

VOL. !mg/L NH3 lgm OF NH3 0.000357 
200 ! 0 : 0 --------- 

__--------------------------- 

NH3 lb/HR= (gm NH3 / 453.6) X(DSCF/HR / (VMS) 1 

NH3 lb/HR=0.000357 / 453.6 X 141531 / 9.837 

NH3 lb/HR= 0.011 

PPM NH3 =NH3 lb/HR/' (M0L.W X DSCF/HR X 2.6 EXP-9) 

PPM NH3 = 0.011 / 17 X 141531 X 2.6 EXP-9 

PPM NH3 = 1.8 



NUS CALCULATION SPREADSHEET - KERLEY FACILITY - 08/JAN/91 

CLIENT ! SOURCE ! DATE !TEST NO. I PETODE I STACK I BAROM. 
Kerley IAMMONIUM 11/8/1991 I 2 lCORECTIONI PRESSURElPRESSURE 
Pasedena !THIOSULF.I---------!--------I FACTOR ! "H20 ! "Hg 
Texas ;FACILITy I---------I---------: 0.99 ! 2.8 I 30.15 -_-_--__--------_---------------------------------------------------- 

DELTA I 
P I 

"H20 I 
3.3 I 
3.6 I 

3 I 
2.85 ! 

3.8 ! 
3.55 f 
2.65 : 

2.3 I 
1 I I 8 1 ! 1 0 I 1 I 1 1 , I 

STACK lSQUAROOT I AVERAGE I (DGMCF) ) STACK I 
TEMP. I 

F 1 
106 i 
106 ! 
105 I 
107 1 
107 1 
106 : 
105 I 
105 ! 

I 

DELTA 
P 

1.8166 
1.8974 
1.7321 
1.6882 
1.9494 
1.8841 
1.6279 
1.5166 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

lSQUAROOT I 0.979 ;DIAMETER I 
I DELTA P I 1 INCHES ; 0 I 1 1.764 I I i3 I 1 (---------__---___-------~~~~~~ 
!AVG TEMP I COMMENT I 
ISTACK(TSjIMOISTURE DATA IS 1 
! DEG.(F) lFROM SOX TEST #2 I t 106 ; 1 I 1 I ,_-__---_--____--______________ 
lORSAT DATA RUN A I RUN B ! RUN C I , %CO2 = 0 I 0 I 0 I , %02 = 4 I- 3.9 I 4 I %CO = 0 f 0 I 0 I ------_-------------------------------- 
~TOTAL ~20:~~s METER~GAS METER; NET 
;GAIN(TWG)ISTART(CF);END (CF) IVOLUME 
I , 6.3 ! 943.952 I 954 ( 10.048 I (--_--_---_----___----~~--~-~~~------~~~ 
lDRY GAS METER TEMP.IAVG.METERISTANDARD I ! INLET I OUTLET lTEMP (F) IVOL.(VMS) I I 50 1 53 ; 52 ' lr_i.231 0 51 I 55 I---_-----I 
I , 51 I 54 ! AVG. t I I 51 ! 54 !DELTA (H): I I I , 0.35 : I I 1 I (------_--~ 
I , I I # I I I I I , , t I \ I I I I , 



I. 

NUS CALCULATION SPREADSHEET - KERLEY FACILITY - OB/JAN/Sl 

CLIENT I SOURCE 1 DATE ; TEST NO. 
Kerley 

(SUBJECT 
IAMMONIUM ;1/8/1991 12 I FLOW 

Pasedena !THIOSULF. I--------- I--------- ~CALCULATION 
Texas ;FACILITy [_---_---_ I_--..m--_- ; 
---...-------_ --__________-___-___----------------------------- 

(Vs) 
(SQUAROOT) ( SQUAROOT 

= (85.491 X 
1 

(CP) XCDELTA P 1 X( (TS) ,' (MWSG x Ps) 1 

(Vsj = 85.49 X 
SQUAROOT 

0.99 x 1.764 X( 
) 

566 / 27.876 X 30.36 

(Vs) = 122.1 FEET PER SECOND 

(ACFM) = (Vsj x (60) X (As.1 

(ACFMI = 122.1 x 60 X 0.3491 

(ACFM) = 2558 

(DSCF/hrl= CACFM') X (601 X(1-H2O/lOO)X(528/Ts) X(Ps/29.92) 

(DSCF/hrl= 2558 X 60 X 0.972 x 0.933 x 1.015 

(DSCF/hr)= 141275 

(%H20/100)X 
+~%C02,100~X~1-H2~,100~X 

(18) 
(44) 

(MWSG)= +(% 02/100)X~1-H20/100~X (32) 
+c% C0/100~X~1-H20/100~X (28) 
+(% N2/100~X~1-H20/100)X (28) 

0.028 X 1 (18) 

: 
0 x 0.972 x (44) 

(MWSGj= 0.04 x 0.972 x (32) 
+ ox 0.972 x (28) 
+ 0.96 X 0.972 x (28) 

(MWSG) = 27.876 

~%MOIST.~=~~0.04707~XoX100 )/ ( (VMS) +(0.04707)X (TWGj ) 

I%MOIST.j= 0.04707 X 630 / 10.231 + 0.04707 x 6.3 

I>%MOIST.)= 2.8 



NUS CALCULATION SPREADSHEET - KERLEY FACILITY - 08/JAN/91 

CLIENT I SOURCE I DATE lTEST NO. lSUBJECT 
Kerley tAMMONIUM 11/8/1991 12 
Pasedena ITHIOSULF.I---------I---------iCALF:hTION 
Texas ;FACILITy ~____-__-_~-_--__-__) 
------------------------------- 

----------------------------I 

CON.(PPM 
ZERO 

32 
100 

CALIBRATION 
INITIAL FINAL 

jICHT.UNITSICHT.UNITS; (CF) I 1 2.7 ! 2.3 I--------- 
l 0 32.8 I 32.5 11.064892 
I 97 I 94.6 11.061008 I I I 0 I I I , 0 

SAMPLE 
CHART 
UNITS 

5.1 
5.9 

7 
7 

, -..------_ 
START ! END 

TIME OF I TIME OF 
SAMPLE I SAMPLE 

1158 ) 1208 
1208 : 1218 
1218 ; 1778 *-a 
1338 ! ..,I 1238 

1 , I 
I I 

(CFj c (CON.)/ (CHT.UNITS- ZERO) 
0 : 

I 1 
I I 

AVG(CFj = 1.06295 

NOX CONC.=(AVG.CHT.UN.jXcCFj 

NOX CONC. = 6.6 PPM 

MOLE.CF =PPM(lO EXP-6) X Ib 

.(DSCF/HR 

141275 

NOX lb/HR= (PPMj X 

NOX lb/HR= 6.6 x 

NOX lb/HR= 0.112 

PER CU.FT.PER M-W-UNIT (2.6 EXP-3) 

jX(N02 M.W.jX(MOLE.CF) 

X 46.01 X 2.6 EXP-9 



1. 

NUS CALCULATION SPREADSHEET - KERLEY FACILITY - 08/JAN/91 

CLIENT I SOURCE I DATE 
Kerley 

lTEST NO. ISUBJECT 
IAMMONIUM ;1/8/1991 12 

Pasedena ITHIOSULF./---------I---------iCALEf&TION 
Texas ;FA(-ILITy I---------(---------( 
-___-_-___-_--_-_-_--~-~-~~~~-~~ _------------------- 
DRY GAS METER TEMP.ITOTAL H201GAS METERIGAS METER; 

----------------- 

INLET ; OUTLET 
NET t 

50 ! 
IGAIN(TWG)ISTART(CF)lEND (CF) ( VOLUME I (DGMCF) 

53 I 6.3 ; 
51 I 

943.952 I 55 I-------------------- 954 I 10.048 ! 0.979 -_-_____-______-_-_-_________ 
51 I 
51 I 

54 IAVG.METER:STANDART I AVG. 
I 54 !TEMP (F) !VOL.(VMSIIDELTA (H) 

I , 9 52 ! 10.231 : 0.35 I 1 , ,_-_-_-____-_-___________ ----- I I I I I , 0 , 
llST IMP. 12ND IMP. 13ND IMP. I BLANK ! RT,ANK 

RUN ! 80%IPA I 6%H202 I C%H202 
f 

i 6%H202 I 8O%IPA 
lgm OF S03lgm OF S021gm OF SO21,gm OF SO21gm OF SO3 

__-_-________-_---_-______________ ------------------------- 
A ! 0.0006 I 0.0017 * B 0.0007 * * ! 0.0004 0.0006 

! 
0.0003 

c ! 0.0005 ! 0~0~0"; ; 0.0007 * 0.0002 * 0.0003 
. AVG. 0.001 * * I 0.0006 

I 0.0019 
0.0004 0.0003 * 

0.0008 * * -BLANK 0.0003 I 0.0003 
! 

0.0003 
0.0016 

* 
0.0005 * * 

SO3 lb/HP,= (gm SO3 / 453.61 X(DSCF/HR / (VMS) 1 

SO3 lb/'HR= 0.0003 ,' 453.6 X 141275 ,' 10.231 

SO3 lb/HR= 0.009 

SO2 lb/HR= (gm SO2 /I 453.6) XcDSCF/HR / (VMS) ) 

SO2 lb/HR= 0.0021 / 453.6 X 141275 / 10.231 

SO2 lb/'HR= 0.064 

SOX lb/HR=(S02+S031 

SOX lb/HR= 0.073 

PPM SO2 =SC2 lb/HR/ (M0L.W X DSCF/HR X 2.6 EXP-9) 

PPM SO2 = 2.7 

PPM SOX = 3 

84 x 141275 X 2.6 E,XP-9 

PPM so3 = 0.3 



NUS CALCULATION SPREADSHEET - KERLEY FACILITY - 08/JAN/91 

CLIENT 1 SOURCE I DATE !TEST NO. lSUBJECT 
Kerley lAMMONIUM !1/8/1991 12 I 
Pasedena ITHIOSULF.1---------I---------jCALF&TION 
Texas ;FA(-'-'LITy ~-________~-____---_~ 
----_ __-----_-__-___--------------------------------------- 
DRY GAS METER TEMP.!TOTAL H201GAS METERIGAS METER; NET 

INLET I OUTLET !GAIN(TWGIISTART(CF)lEND (CF) ; VOLUME 
51 I 52 ! 7.4 ! 955.63 I 965.838 ! 10.208 
51 I 54 ___------------------------------------- 
51 ; 55 IAVG.METERISTANDART I AVG. : 
52 I 54 ;TEMP (F) IVOL.(VMS)IDELTA (H); (DGMCF) I , 53 I 10.374 I 0.36 I 0.979 

! 
;___-_-__--____________________________L 

I 0 
8 
I 1 

, 

1ST IMP. llST IMP. llST IMP. llST IMP. 
FINAL I.lN H2S041 TOTAL Igrn OF NH3 
VOL. fmg/L NH3 lgm OF NH3! -BLANK 

271.5 I 3.7 10.001005 :0.001005 
--------------------------------------- 
2ND IMP. 12ND IMP. 12ND IMP. 12ND IMP. 

FINAL I.lN H2S04; TOTAL Igm OF NH3 
VOL. Imp/L NH3 fgm OF NH31 -BLANK 

268.3 I 0.1 12.68E-05 12.683-05 
------------------_----------- TOTAL 

BLANK : BLANK I BLANK gm OF NH3 
.lN H2S041.1N H2S041 TOTAL -BLANK 

VOL. Img/L NH3 tern OF NH3 0.001031 
200 I 0 I 0 ----_---- 

----------------------------- 

NH3 lb/HR= (,gm NH3 / 453.6) X(DSCF/HR / (VMS) 1 

NH3 lb/HR=0.001031 / 453.6 X 141275 / 10.374 

NH3 lb/HR= 0.031 

PPM NH3 =NH3 lb/HR,' (M0L.W X DSCF/HR X 2.6 EXP-9) 

PPM NH3 = 0.031 / 17 X 141275 X 2.6 EXP-9 

PPM NH3 = 5 



NUS CALCULATION SPREADSHEET - KERLEY FACILITY - 08/JAN/91 

CLIENT ! SOURCE I DATE !TEST NO. I PETODE 1 STACK 
Kerley 

I BAROM. 
lAMMONIUM ;1/8/1991 ; lCORECTIONI PRESSURElPRESSURE 

Pasedena !THIOSULF.!---------i----f----{ FACTOR ; 
Texas 

"H20 I 
;FA(-JILITy I---------(---------I 

"Hg 
0.99 I 2.8 ( 30.15 

---------I------___~ ,--_--m-_-1 --------..I---------1 , 1 ,_-__-___-1 ,--------- 
DELTA f 

P I 
"H20 I 

3.3 I 
3.5 I 

3 I 
2.7 I 
3.7 ; 
3.6 I 
2.8 ! 
77; -.a 

I 0 I 1 I 

STACK ;SQUAROOT I AVERAGE I (DGMCF) I STACK I 
TEMP. I 

F I 
115 I 
115 I 
114 I 
113 I 
114 ! 
116 ; 
115 I 
115 I 

DELTA ISQUAROOT I 0.979 IDIAbfETER I 
P I DELTA P I I INCHES ! 

1.8166 I 1.755 I I 
1.8708 :---_----_---__--___I_______"_i_________ 
1.7321 lAVG TEMP ! COMMENT 
1.6432 ISTACK lMOISTURE DATA IS 
1.9235 I DEG.(F) ;FROM SOX TEST #3 
1.8974 I 115 I 
l-6733 I____-___---_----_--____________________ 
1.4832 !ORSAT DATt RUNA ! RUN B I RUN C 

0 i %CO2 I 0 I 0 I 0.1 
0 I %02 ! 4.2 I 4.2 I 4.1 
0 I %CO I 0 : 0 i 0 
0 ~_--__----~__----_--I_________ 

0 lTOTAL H20!GAS METERIGAS METER 
0 IGAIN(TWG):STARTtCF)fEND (CF) 

0 (DRY GAS MITER TEMP.!AVG.METER 
0 I INLET I 
0 : 52 I 
0 I 52 f 
0 ! 52 ! 
0 ! 52 ; 
0 I I , 
0 I 1 , 
0 I I I 
0 ! I , 0 I I , 

OUTLET !TEMP (F, 

e--m----_ 

NET 
VOLUME(CF) 

10.178 
-------__ 
STANDARD 
VOL.(VMSI 

54 I 53 I i0.344 
54 ;---___---~ 
55 ! AVG. I 
54 lDELTA fH)f 

I 9 0.36 I 



NUS CALCULATION SPREADSHEET - KERLEY FACILITY - 08/JAN/91 

CLIENT I SOURCE ! DATE ! TEST NO. 
Kerley iAMMONIUM 11/8/1991 13 
Pasedena ITHIOSULF. I--------- !--------- 
Texas ;FACILITy I------___ ;--------- 
----------______________________________---- 

(SQUAROOT) 
(Vsl = (85.49) X (CP) X(DELTA P 1 

(Vsl = 85.49 X 0.99 x 1.755 

lSUBJECT I FLOW 
~CALCULATION 

--------------------- 
( SQUAROOT i 

xc CTS) / (MWSG x Ps) 1 

X( 
SQUAROOT ) 

575 / 27.863 X 30.36 

(V&5‘) = 122.5 FEET PER SECOND 

(ACFM1 = CVS) x (601 X iAs) 

(ACFM) = 122.5 X 60 X 0.3491 

(ACM) = 2566 

(DSCF/hr)= (ACFM) X (60) X(1-H20/100)X(528/Ts) X(Ps/29.92) 

(DSCF/hr)= 2566 X 60 X 0.97 x 0.918 X 1.015 

(DSCF/hrl= 139152 

(%H20/1001X 1 (18) 
+~%C02/100~X(1-H20/1OO)X (44) 

(MWSG)= +(% 02/100~X~1-H20/100~X (32? 
+t% C0,'1001X~1-H2@/100)X (28) 
+(% N2/100~X(1-H20/1001X (28) 

0.03 x 1 (18) 

: 
0 x 0.97 x ('44) 

(MWSG)= 0.042 X 0.97 x (32) 
+ 0 x 0.97 x (28) 
+ 0.958 X 0.97 x (28) 

(MWSGI = 27.863 

~%MOIST.)=~~0.04707~XoX100 )/ ! (VMS) +(0.047071X ITWGI 1 

(%MOIST.)= 0.04707 X 680 / 10.344 + 0.04707 x 6.8 

(%MOIST.)= 3 



1. 

NUS CALCULATION SPREADSHEET - KERLEY FACILITY - 08/JAN/91 

CLIENT I SOURCE ! DATE lTEST NO. !SUBJECT I 9 
Kerley !AMMONIUM !1,/8/1991 13 I 
Pasedena !THIOSULF.I---------:---------[CALFihTION 

I 1 1 I 
Texas ;FACILITy I---------:---------t I I ---__----- ________--------------------------------------------------- 

CALIBRATION 1 SAMPLE ; START I END 
INITIAL FINAL CHART 

CON.(PPM)!CHT.UNITS;CHT.UNITS! (CF) 1 UNITS 
ZERO I 2.8 : 2.5 ;___-____-; 6.1 

32 I 32 5 I 32 !1.07202? I 6.1 
100 ! 94:6 I 94.7 11.087548 ! 6 

, 1 0 j 6 
I I , 1 0 j 1 6 

(CF) : 
I I I 0 I 6 

(CON.),' (CHT.UNITS- ZERO) I 
AVGtCF) zi.079787 

NOX CONC.=cAVG.CHT.UN.)X(CF) 

NOX CONC. = 6.5 PPM 

MOLE.CF =PPM(lO EXP-6) X lb 

NOX lb/HR= (PPM) X(DSCF/HR 

NOX lb/HR= E c, y* w.v 139152 

NOX lb/HR= 0.108 

PER CU.FT.PER M-W-UNIT (2.6 EXP-3) 

lX(N02 M.W.)X(MOLE.CF) 

X 46.01 X 2.6 EXP-9 

TIME OF 
SAMPLE 

1324 
1334 
1344 
1354 
1404 
1414 

I TIME OF 
I SAMPLE I f 1334 
, 1344 
I 1354 
I 1404 
I ! 1414 
I 1424 



NUS CALCULATION SPREADSHEET - KERLEY FACILITY - Oa,'JAN/Sl 

CLIENT I SOURCE : DATE !TEST NO. !SUBJECT 
Kerley lAMMONIUM 11/a/1991 13 I sox 
Pasedens ITHIOSULF.;---------I----------1CALCULATION 
Texas !FACILIT' !---------I---------i 
----------------------------------------------- ---------------------- 
DRY GAS METER TEMP.ITOTAL H201GAS METERlGAS METER; 

INLET 
NET I 

! OUTLET ]GAIN(TWG)!START(CF!!END (CF) 1 VOLUME 
52 I 

I (DGMCF) 
54 ! 6.0 I 966.977 I 977.155 j 10.17a ; 0.979 

52 ! 54 ! __----------------------------------------------- 
52 I 55 IAVG.METERISTANDART : AVG. 
52 ! 54 lTEMP (FI IVOL.(VMS;IDELTA (H) I I 53 / 1'3.344 ; 0.36 1 1 ----------------------------- 

I I 8 I I ! 
;lST IMP. :ZND IMP. 13ND IMP. ! BLANK : BLANK 

RUN I BO%IPA I 6%H202 I 6XH202 I 6%H202 ; 80%IPA 
# Igrn OF S03lgm OF SO2lgm OF SC2lgm OF S02fgm OF SO3 

____-______-__--_---____________________------------------- 
A I , 0.0008 I 0.0014 ; 0.0006 I 0.0004 I 0.0003 
B I 0.0008 I 0.0012 I 0.0006 I 0.0002 I 0.0003 I 

AV: ! 
0.0008 I 0.0012 I 0.0006 ! 0.0004 I 0.0003 

-BLANK ! 
0.0008 : 0.0013 ! 0.0006 I 0.0003 I 0.0003 
0.0005 : 0.001 I 0.0003 I I I 

SO3 lb/HR= (gm SO3 I/ 453.6) X(DSCF/HR / (VMS) ) 

SO3 lb/HR= 0.0005 / 453.6 X 139153 / 10.344 

SO3 lb/HR= 0.015 

SO2 lb/HR= (gm SO2 ,/ 453.6) X(DSCF/HR /' (VMS) 1 

SO2 lb/HR= 0.0013 / 453.6 X 139152 / 10.344 

SO2 lb/HR= 0.039 

SOX lb/'HR=(S02+S031 

SOX lb/HR= 0.054 

PPM SO2 =SO2 lb/HR,' (M0L.W X DSCF/HR X 2.6 EXP-9) 

PPM SO2 = 0 _ 0 39 ,f' 64 X 13Qlct? X 2.6 JT'.f&S YIYI 

PPM SO2 = 1.7 

PPM SOX = j., 3 3 

PPM SO3 = 0.5 



1. 

NUS CALCULATION SPREADSHEET - KERLEY FACILITY - Oa/JAN/Sl 

CLIENT I SOURCE t DATE lTEST NO. iSUBJECT 
Kerley ;AMMONIUM 11/a/1991 13 I 
pasedena :THIOSULF.I---------i---------l NH3 
Texas lFACILITY I---------I---------;CALCULATION 
-------------_--_--B----m---- ___-----------_--------------- 
DRY GAS METER TEMP.!TOTAL H201GAS METERIGAS METER; NET 

INLET I OUTLET !GAIN(TWG)ISTART(CF)lEND (CF) I VOLUME 
52 I 54 I 7 I 980.97 ! 991.253 ; lo.283 
52 I 54 ---------------------------------------- 
53 I 55 IAVG.METERISTANDART I AVG. I 
53 I 55 lTEMP (F) ;VOL.(VMS)IDELTA (HII (DGMCF) , f , 54 I 10.43 I 0.36 [ 0.979 I I , ,--_-_______--____-_____________________ 

I I 
I I 

1ST IMP. ;lST IMP. :lST IMP. ;lST IMP. 
FINAL I.lN H2S041 TOTAL Igrn OF NH3 
VOL. !mg/L NH3 Igm OF NH31 -BLANK 

271.7 ; 4.7 10.001277 10.001277 
----------------_---------------------- 
2ND IMP. !2ND IMP. 12ND IMP. 12ND IMP. 

FINAL I.lN H2S04; TOTAL lgm OF NH3 
VOL. Img/L NH3 lgrn OF NH31 -BLANK 

267.5 ! 0 I 0 ! 0 --------------------m----B---- TOTAL 
BLANK ! BLANK i BLANK pm OF NH3 

.lN H2S041.1N H2S041 TOTAL -BLANK 
VOL. Img/L NH3 fgm OF NH3 0.001277 

200 ! 0 I 0 --------- 
--_-- ---------_--__---------- 

NH3 lb/HR= (gm NH3 / 453.6) X(DSCF/HR ,' (0%) 1 

NH3 lb/HR=0.001277 / 453.6 X 139152 ,' 10.43 

NH3 lb/'HR= 0.038 

PPM NH3 =NH3 lb/HR/' (M0L.W X DSCF/HR X 2.6 E,XP-9) 

RPM NH3 = 0.038 i 

PPM NH3 = 6.2 

17 X 139152 X 2.5 EXP-9 



NUS CORPORATION AND SUBSIDIARIES STANDARD CALCUU TION 
SHEET 

CLIENT: 
W-Y 

SUBJECT: 
WL L 

FILE NO.: 
By. rvlPL 

CHECKED BY: 

PAGE / OF / 

, 

- 

-.. -. .-. - - ---.--- -- ..-. ---..~- . . --- .-.- ---- --. _----.- 
NIJS 155A REVISED 0285 



NUS CORPORATION AND SUBSIDIARIES STANDARD CALCUU TION 
SHEET 

CLIENT: 
GRL3~ 

SUBJECT: 
LALC 

FILE NO.: BY: 

ML PAGE OF 

CHECKED BY: DATE: 

94.. .. _ ~_ ~-~Pz- 

._- 

-. - ..---_ 

- - .~--- . .._ - 

- -- ---_ 

-. _ --- 

NlJS 1SSA REVISED 0285 



1, NlJS CORPORATION AND SUBSIDIARIES STANDARD CALCULATION 
SHEET 

CLIENT: 
K6 MY 

FILE NO.: BY: 
MA I- PAGE / OF 1 

CHECKED BY: DATE: 
@m4= .__ 

0 -- - 30 %A ‘..~ .- - .---* -- -- 50 ho .I-._- --- 40 /lo _.--__-_ 
P 



DRAFT 

APPENDIX D 

CALIBRATION DATA 

R48-Ol-l-OlOH 



ti= OWlSJON OF UQUIO AIR CORPORATION 

MIXED AND SPECIALTY GASES 

P.O. Box 1026 
1 1426 Fairmont Pkwy-. 
ia Forte, Texas ii571 

Phone I 713) 4TG-8100 
.*-i .--.a - - Texas 1800, 392-5841 

USA (800 I 231-7095 

19 October 1990 P.0, Sumber: 24 34733 

Customer: S k S 

CERTIFICAYION OF CYLINDER = AL 1609 

Componen-c mole wm 

Sitric Oxide 100. ppm 

NITROGEK Balance 
- -. . - -._-- 

Expiration date 19 October 1991 

A7& 
Analvsr 



Ei= OMSION OF uaulo AIR CORPORATK)N 

MIXED AND SPECIALTY GASES 

P.. u . box 1026 .' -. - 11426 -- ., 1 474~8400 Fairmont Pkwyv. - .- - F'ho~.ge,,-&713 
Tesas 1800) 392-5841 

La Porr,e. Texas T7571 USA id001 231-TO95 

19 OctoDer 1990 

Customer: N u s 

P.O. &umber: 24 34733 

CERTIFICATIOS OF Cl-LINDER = AL 1515 

Component mole mm 

Nitric Oxide 32. ppm 

NITROGES Balance 
__--- - _. - ..___. -- . . --- 

Espiration date 19 October 1991 



1. ---- --. ._-. ~. -. - - -- __.- --_-_. - __.-_ ~_--_ _ _ - - -- - ---- - 

ens ens 
Tcmpcraturc . 

Orifice Volume Volume I)ry (iaa HCJLCI’ 

Manometer wet test dry p,ns Wet Test Time . 
setting mctcr mctcr 

AH, V 
Mctcr Inlet Orltlet hvcrqe min.- Time 

sec. 0 
in. Hz0 f:; 

"d* tw ' 
ft3 

tdi* 'do' td' 
OF OF OF OF min. Y . ..n 

AH 

0.5 0.0368 

1.0 

Aff 
13.6 

0.0736 

Calculations 
Average 

Y 

VW pb (td f 460) 

'd ( p,, + &,) (tw + 460) 

J?NVIRnNMENTAL SERVSEE CENTER 
2525 W. BELLFORT, SUITE 150 
HOUSTON, TX 77054 

0.0317 AH 

Ph (td + 460) 

[ ctw ::,,,,I2 

NUS CORPOR9TION 

Checked By 



R-48-01-l-OlOH 

APPENDIX E 

NUS LABORATORY REPORT (AMMONIA) 



CHAIN OF CUSTODY 
REPORT TO: ,i 

‘, INVOICE TO: 
COMPANY COMPANY 

ADORES 

CITY 
go 

ADDRESS IF INVOICE TO ADDRESS AND 
pa/c- I/t7 *w REPORT TO ADDRESS ARE SAME 

/&g/e ‘fo(q =TATy-zy ZIP CITY STATE ZIP PO. f AR&Ow /efi /Ll PHmE f AT7 PHONE I RELEASE I 
I “‘w-c Y ,,.‘V I I 

‘ROJECT NAME/SITE NAME CLIENT COMMENTS NUS COMMENTS 6 SAMPLE r’s 

7536rn RtCtlVtD 

.I 
/.: : WARRAr?TY.PNq-~i~iT~Tl~N.OF LlAelLlTY, ,. <$;,., . ..,“...,. , <qk.(- ,:, ” : 
Any’service or work performed by NW Laboralory Services Group is expressly subjecl lo the following provision and NUS does not agree lo any provision lhel Is In confllcl. 

JAN23 I!391 

NUS CORPORATION 
HOUSTON, TEXAS 

NUS Corporation (NUS) warranls that work will be performed In accordance wilh sound laboratory pracllce and accepted analyilcal procedures, but makes no other werranfy, express or Implied. NUS is solely respons~blo lor porlormanco 
Of this COnlraCl. end no alhlialed company, director, ollicer, employee, agenl or subconlraclor of NUS shall have any legal responslbllily hereunder. whether In conlracl or lo& or olherwise. Llabilily lor Injury or damage lo persons or properly 
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INTRODUCTION 

Under the Clean Air Act, as amended, the Environmental Protection 

Agency is given the responsibility of establishing performance standards for 

stationary sources that contribute significantly to air pollution. A performance 

standard is established using the best emission reduction systems which have 

been shown to be operable and economically feasible. 

In order that realistic performance standards can be set, accurate 

data on pollutant emissions must be gathered from the stationary source 

category under consideration. The International Minerals and Chemicals 

(IMC) plant in Winston-Salem, North Carolina was considered a well-controlled 

stationary source in the phosphate fertilizer industry and was, therefore, 

selected by the Office of Air Quality Planning and Standards (OAQPS) for the 

emission testing program. 

The emission testing was conducted at the inlet to the dryer, the inlet 

to the cooler and the outlet of the scrubber. These sites were sampled for 

particulate emissions, fluorides, P205, and ammonia. The sampling was conducted 

by personnel from York Research and the Environmental Protection Agency on 

February 27 and 28, 1973, and March 1 and 2, 1973. 
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SUMMARY AND DISCUSSION OF RESULTS 

Four particulate runs, three fluoride runs, and three ammonia runs 

were made at the dryer inlet, the cooler inlet, and the scrubber outlet. 

Process conditions were normal for all test runs. 

On February 27, 1973, one run for particulate was done at all three 

sites while the plant was processing 8-8-8 fertilizer. At the dryer inlet, 

the front half catch was 9.26 lbs/hr and the total catch 15.4 lbs/hr. At 

the cooler inlet, the front half catch'was 17.34 lbs/hr and the total catch 

18.68 lbs/hr. The front half catch at the scrubber outlet was 8.05 lbs/hr 

and the total catch 13.69 lbs/hr. 

On February 28, 1973, the final three particulate runs were made while 

the plant was processing 10-10-10 fertilizer. At the dryer inlet, the front 

half catch ranged from 7.84 lbs/hr to 18.3 lbs/hr with an average of 14.4 lbs/hr. 

The total catch ranged from 10.6 lbs/hr to 20.9 lbs/hr with an average of 

17.1 lbs/hr. At the cooler inlet, the front half catch ranged from 7.28 

lbs/hr to 16.1 lbs/hr with an average of 12.25 lbs/hr. The total catch ranged 

from 8.44 lbs/hr to 17.4 lbs/hr with an average of 13.4 lbs/hr. The scrubber 

outlet front half catch ranged from 7.11 lbs/hr to 9.67 lbs/hr with an average 

of 8.04 lbs/hr. ,The total catch ranged from 10.9 lbs/hr to 20.4 lbs/hr with 

an average of 15.1 lbs/hr. Particulate summaries may be found in Tables I-VI. 

On March 1, 1973, three fluoride runs were completed. At the dryer 

inlet, the insoluble fluorides ranged from 0.03 lbs/hr to 0.26 lbs/hr with an 

average of 0.11 lbs/hr. The total fluoride catch ranged from 0.06 lbs/hr to 

0.34 lbs/hr with an average of 0.16 lbs/hr. At the cooler inlet, the insoluble 

2 
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fluorides ranged from 0.55 lbs/hr to 0.99 lbs/hr with an average of 

0.80 lbs/hr while the total catch ranged from 0.58 lbs/hr to 1.19 lbs/hr 

with an average of 0.90 lbs/hr. The insoluble fluorides at the scrubber 

outlet ranged from 0.03 lbs/hr to 0.08 lbs/hr with an average of 0.06 lbs/hr. 

The total fluoride catch ranged from 0.06 lbs/hr to 0.16 lbs/hr with an 

average of 0.11 lbs/hr. Fluoride summaries may be found in Tables VII-IX. 

The P205 results which were obtained from the fluoride samples may be 

found in Table X. 

On March 2, 1973, three ammonia runs were completed. Results of these 

runs may be found in Table XI. 

The second fluoride run was also analyzed for trace metals and mercury. 

Results of this analysis may be found in Table XII. 

The normal superphosphate feed and the granulated fertilizer product 

were analyzed for fluorides and P2O5. -Results of these analyses may be 

found in Table XIII. 

3 



Table I 
Inlet Dryer -Particulate Summary 

Date 

Volume of Gas Sainpjed - DSCFa 
2-27-73 

65.61 
Percent Ilois",L:re by Volune 

Avcrzge Stack Tezperzture - "F 
6.9 

190 
Stzcl: Voluwtric Flov~ Rate - DSCFLl' 

Sbci: 'Joluwt.ric Fior Rate - ACFI-: C 

19,783 

26,568 
Percent Isokinztic 

Percent Excess Air 

Percent Opacity 

Feed Eate - ton/hr 

98.9 
a-- 

<20 
--- 

Particulatzs - Frobe, cyclone, 
-r-r-- and rllter catch 

ri?g 

gr/DSCF - 

gi-/XF 

lb/hr- - 

lb /ton feed 

pzyj-i cul (:tnc --' 

ng 

grjDSCF 

gr/ACF 

lb/ t;r 

lb/ton fezd 

total catch 

274.5 

0.0645 
0.4802 

Fcrcent i!;:pir;yTr c::tch 

a Dry standard cubic f?et at 70°F, 29.~2 in, I!?. 

b Dry standard cubic feet per miwte at 71)"F, 2?.G2 in. t!g. 

' Actual cubic fe5t pe, mi nu te 

\ 
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Date 

V01me of Gas Sainpled - DSCFa 

Percent lloi sture by VolLK!e 

Average Stack Tenpsrzturc - "F 

Stack Volmetr;c F10x Rate - DSCFkib 
S-;ZCi: Volrrwtric Flop: Rate - ACFi:' 

Percent !sokiiietic 

Percent Excess Air 

Percent Opacity 

Feed Rate - ton/hr 

Particulates - Froke, cyclone, - --- 
and filter catch 

F3 . 

gr/DSCF 

gr/l"lCF 

lb/hr- - 

lb/ton feed 

P?;*ticuiates - total catch 

y 

gr/DSCF 

gr/ACF 

lb/hr 

lb/ton fen! 

Table II 
Inlet Dryer 

Particulate Summary 

2 

2-28-73 

65.73 

9.1 

181 

19,900 

27,100 

98.5 
--w 

<20 
-me 

426 

0.0997 

0.0734 

17.04 
--- 

492 . 
0.115 

0.0849 
19.7 
mm- 

13.5 

3 

2-28-73 

67.44 

8.4 

180 

20,600 

27,700 

97.6 

194 

0.0444 

0.0330 

7.84 
mm- 

264 

0.0602 

0.'0447 
10.6 
-mm 

26.3 

4 

2-28-73 
68.25 

11.6 

180 

19,900 

27,700 

102.4 
mm- 

<20 
-a- 

476 

0.107 

0.3770 

18.3 
em- 

542 

0.122 

0.0878 
20.9 
--- 

12.3 

a 'Dry standard cl;Sic fwt at 70°F, 29.S;2 in. t!g. 

b Dry standard cubic feet per minute at 7C"F, 29.92 in. Hg. 

' Actual cubic fez', per minute 

5 

Average 

20,200 

27,500 

99.5 
mm- 

<20 
mm- 

365 

0.0838 

0.0611 

14.39 
me- 

433 

0.0993 

0.0725 
17.1 
mm- 

17.4 

\ 

. 



Table III 
Inlet-Cooler , 

Particulate Summary 

1 

Volune of Gas Sampled - DSCfa 

Percent t:oistl:re by Volume 

Average Stack Temperature - "F 

Stack Volumetric Floz Pato - DSCFYb' 

Skci: Voluwtric Flo:: Pato - ACFI:' 

Percent Isokinetic 

Percent Excess Air 

Percent Opacity 

Feed Pate - ton/hr 

Particulatos - probe, cyclone, 
and f?>er catch 

w 

gr/DSCF - 

gr//,CF 

lb/hr- - 

lb/ton feed 

lT!J 

gr/DSCF 

gr/ACF 

lb/hr 

lb/ton food 

Fcrcznt ixpingcr catch 

2-27-73 

103.11 

0.4 

136 

18,900 

21,820 

91.4 
mm- 

<20 

715 

0.107 

770.0 

0.115 

0.0998 

18.68 

, 

a Dry standard cubic fxt at 7O"F, 29.92 in. t!g. 

b Dry standard cubic feet per minute at 7C°F, 29.92 in. Hg. 

' ktusl cubic fe2t per :ninute 

6 



i Table IV 
Inlet Cooler 

Particulate Summary 

Date 

Volume of Gas Sampled - DSCFa 

Percent !!sisture by \rOlum 

Average Stack Temperature - "F 

Stack Volumetric Flax Pate - DSCFbl' 

siaci: 'Jcjunptric Flo:: Pate - ACFI:' 

Percent Isokinetic 

-. Percent Excess Air 

Percent Cpacity 

Feed Rate - ton/hr 

Particulates - probe, cyclone, 
-and?-i-i-ter catch 

WI . 

gr/DSCF 

qr/fl,CF 

lb/hr- - 

lb/ton feed 

F,?;-.:, icui?.t-es - total catct1 

ng 

gr/DSCF 

gr/ACF 

lb/hr 

lb/ton fez! 

2 3 

2-28-73 2-28-73 

105 105 

1.3 2.4 

138 157 

19,700 18,600 

22,200 21,800 

89.9 95.0 
--- B-m 

<20 <20 
--- --- 

4 

2-28-73 

104 

2.7 

142 

19,000 

21,800 

91.8 
e-e 

<20 
-me 

Average 

19,000 

21,900 

92.2 
D-w 

<20 
-mm 

653 312 553 506 

0.0954 0.0458 0.0823 0.0745 

0.0847 0.0389 0.0714 0.0650 

16.1 7.28 13.38 12.25 
--- -me -mm --- 

706 362 594 554 

0'.103 0.0530 0.0882 0.0815 

0.0916 0.0451 0.0767 0.0711 

17.4 8;44 14.4 13.4 
--- --- D-w --- 

Fercent ixpir;<;?r catch 7.6 13.7 6.8 9.3 

, 

a Dry standard cubic fxt at 7O"F, 29.92 in. t!g. 

b Dry standard cubic feet per minute at 7C°F, 29.92 in. Hg. 

' Actual cubic fe:t per minute 

7' "' 

. 



. 

* . 
Table V 

Outlet Scrubber 
Particulate Surmary 

Date 

Volune of Gas S;mpled - DSCFa 

Percent i:oistcrz by Vcluno 

Avemge Stack Tezpcrzture - "F 

Stack Volm:etr?c Flax Rate - iISCF;.lb 

Siaci: Volmctric Flo~c aq+n k.i LC - :P,CFi:' 

Percent Isokirietic 

Percent Excess Air 

Percent Opacity 

Feed Ezte - ton/hr 

Particuia?cs - probE, cyclone, --r-.- 
-. and rilter c2tch 

w _ 

gr/DSCF 

gr/I,CF 

lb/hr- - 

lb/%:1 f'ced 

1 

2-27-73 

101.92 

4.7 

95.3 

42,200 

47,300 

179 
mm- 

<20 
-mm 

147 

0.0223 

0.0199 

8.05 

mg 

gr/DSCF 

gr/ACF 

lb/k 

lb/ton ?CE! 

250.4 

0.0378 

0.0338 

13.69 

41.2 

a Dry stantiard mbit fzet at 70°F, 29.92 in. t!g. 

b Dry standard cubic feet per minute at 7C"F, 29.92 in. Hg. 

' Actual cubic fest per vinute 

8 



Table VI 
Outlet Scrubber 

Particulate Sumnary 

Run li;lTnber 

Date 

Volunz of Gas Sampled - DSCFa 

Percent iioisture by Volune 

Average Stack Tenpwature - "F 

Stack Volumetric Flax Pate - DSCFclb 

Stsci: Voluxtric Flat.' Rate - ACFi-:' 

Percent Isokitxtic 

- Percent Excess Air 

Percent Opacity 

Feed Eat2 - ton/hr 

Particulates - prohe, cyclone, --cc-- 
-. and 1.i1te.r catch 

mg 

gr/DSCF - 

cjr/?,CF 

lb/hr- - 

lb/ml feed 

P,,;-ticu; atps - --L--v total catch 

r?g 

gr/DSCF 

gr/ACF 

lb/hr 

lb/ton f~‘x! 

101 77.7 76.4 85.0 

0.0268 0.0207 0.0195 0.0223 

0.0235 0.0180 0.0168 0.0194 

9.67 7.33 7.11 8.04 
em- em- --- mm- 

213 148 117 159 

0:0566 0.0396 0.0298 0.0420 

0.0495 0.0343 0.0256 0.0365 
20.4 14.0 10.9 15.1 
mm- --- -a- mm- 

Fcrcclnt izpir;l;lc.r mtch 52.6 47.6 34.6 45.0 

, 

2 3 

2-28-73 2-28-73 
57.95 57.72 

7.4 8.1 

95.7 97.1 

42,000 41,300 

48,000 47.,600 

102.1 103.6 
--- --- 

<20 <20 
--- --- 

a Cry standard mbit fzet at 7O"F, 29.?2 in. t!g. 

b Dry standard cubic feet per minute at 7C"F, 29.92 in. Hg. 

' Actual cubic ie:t per ninute 

9 

\ _ ,. . . 
. 

4 

2-28-73 
60.49 

7.6 

103.0 

42,600 

49,500 

105.0 
m-m 

<20 
--- 

Average 

42,000 

48,400 

103.6 
--- 

<20 
--- 



. . . . Table VII 
Inlet-Dryer 

Fluoride Summary 

Date 

Volume of Gas Sampled - DSCFa 

Percent floisttire by Vcluix 

Average Stack Teapzrature - “F 

Stack Volumetric Flop Rate - CSCFi,lb 

Stack Voluxztric F1o.z Rate - ACFI-f 

Per&t Isokinetic 

Percent Excess Air 

Percent Cpacity 

Feed Rate - ton/hr 

Fluoride (Insoluble) 

mg 

gr/DSCF - 
6.50 

0.00147 
cjr/ACF 0.00113 
lb/hr- - 0.26 
1 b/ tCj:I iced m-e 

Fluorides - t9tal Catch 

ng 

gr/DSCF 

gr/ACF 

lb/hr 

lb/ton irezd 

‘Fcrcent izpir;$cr catch 23.5 50.0 38.1 37.2 

1 2 

3-l-73 3-l-73 

67.9 67.55 

6.8 9.7 

180.0 180.0 

20,600 20,100 

26,900 27,100 

98.4 100.2 
W-B --- 

<20 <20 
--- -me 

3 

3-l-73 

66.8 

10.9 

180.0 

19,600 

26,700 

102.0 
--- 

<20 
-mm 

Average 

20,100 

26,900 

100.2 
--- 

<20 
mm- 

0.70 1.30 

0.00016 0.00030 

0.00012 0.00022 

0.03 0.05 
--- m-m 

2.83 

0.00064 

0.00049 

0.11 
w-w 

8.50 1.40 2.10 4.00 

0.'00193 0.00032 0.00048 0.00091 

0.00148 0.00024 0.00035 0.00069 

0.34 0.06 0.08 0.16 
em- m-s -mm D-e 

a Dry standard cl;Sic fzet at 7O"F, 29.52 in. I!?. 

b Dry standard cubic feet per n:iwte at 7C°F, 2?.92 in. i-!g. 

' Actual cubic fez'-, per minute 

10 

\ 
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. Table VIII 
Inlet Cooler 

Fluoride Summary 

Volume of Gas Sampled - DSCF" 

Fercent Y'nistura by Volume 

Average Stack Temperature - "F 

Stack \/olumetric Flax Pato - DSCFXb 

Stack Volumetric Flo?: Pato - ACFI? 

Percent Isokifietic 

Percent Excess Air 

Percent Opacity 

Feed Pat? - ton/hr 

Fluorides (Insoluble) 

VI . 

gr/DSCF 

gr/l"\CF 

lb/hr- .-- 

lb/toil feed 

Fluorides - total catch 

r!?g 48.5 

gr/DSCF o.bo710 

gr/ASF 0.00625 

lb/hr 1.19 

lb/ton fox! m-w 

Fercznt ixpingnr catch 16.5 4.9 5.7 9.0 

1 2 

3-l-73 3-l-73 
105 105 

0.2 2.4 

137 139 

19,500 18.900 

22,200 22,100 

90.6 93.5 
m-v --- 

<20 <20 
-we --- 

3 

3-l-73 
99.8 

2.6 

135 

18,800 

21,900 

89.0 
--- 

<20 
--- 

Average 

19,100 

22,000 

91.0 
we- 

<20 
--- 

40.5 23.2 34.8 32.8 

0.00593 0.00339 0.00537 0.00490 

0.00522 0.00291 0.00463 0.00425 
0.99 0.55 0.87 0.80 
--- me- --- mm- 

24.4 36.9 

0.00357 0.00570 

0.00306 0.00490 

0.58 0.92 
m-w -mm 

36.6 

0.00546 

0.00474 

0.90 
--- 

a Dry standard cubic fzet at 7O"F, 29.?2 in. t!g. 

b Dry standard cubic feet per minute at iC"F, 29.92 in. Hg. 

' Actual cubic :'e:t per minute 
. .,. 

11 
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. Table IX 
Outlet Scrubber 

Fluoride Summary 

Run Timber 1 

Date 3-l-73 
Volume of Gas Sampled - DSCFa 59.0 

Percent floistcre by Volume 6.0 

Average Stack Temperature - "F 110 

Stack Volunatric Flop Pate - DSCF;Ib 41,500 

Stack Voluwztric Flop Pate - ACFI? 47,900 

Percent Isokinetic 105 

Percent Excess Air -Be 

Percent Opacity <20 

Feed Rate - ton/hr --- 

Fluorides (Insoluble) 

2 

3-l-73 
102.0 

9.4 

104 

41,100 

48,700 

103 
mm- 

<20 
--- 

3 Average 

3-l-73 
102.0 

9.5 

111 

41,000 

49,100 

104 
--- 

<20 
--- 

41,200 

48,600 

104. 
-mm 

<20 
m-w 

mg . 

gr/DSCF 

qr/,?CF 

lb/hr- - 

lb/to:1 feed 

Fluorides - total catch 

0.90 

0.00024 

0.00020 

0.08 
we- 

0.50 1.10 

0.00008 0.00017 

0.00006 0.00014 

0.03 0.06 
--- e-w 

0.83 

0.00016 

0.00014 

0.M 
--- 

ng 

gr/DSCF 

gr/ACF 

lb/hr 

lb/ton fcod 

Fcrcent ir;:pingT.r catch 

1.70 

0.00044 

0.00039 

0.16 
me- 

47.1 

1.10 2.00 

0.00017 0.00030 

0.00014 0.00025 

0.06 0.11 
m-m mm- 

1.60 

0.00030 
0.00026 

0.11 
mm- 

54.5 45.0 48.9 

- 
a Dry standard cubic fxt at 7O"F, 29.92 in. l!g. 

b Dry standard cubic feet per minute at 7C°F, 29.92 in. Hg. 

' Actual cubic :'e:t per :linute 

12 
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Table X 

Inlet-Dryer 

Total P2O5 (mg) 

73.7 

13.7 
* m-m 

Inlet-Cooler 

Total P205 (mg) 

P205 Results 

Water Soluble P2O5 (mg) %-Water Soluble 

5.7 7.73 

4.4 32.1 

23.9 B-M 

Water Soluble P,O, (mg) % Water Soluble 

651.0 

340.0 

570.0 

446.4 68.6 

129.7 38.1 

908.0 62.8 

Outlet-Scrubber 

Total P2O5 (mg) 

15 

12.7 

40.4 

Water Soluble P205 (mg) % Water Soluble 

10.7 71.3 

5.7 44.9 

21.9 54.2 

* Insoluble portion of sample lost. 

13 
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Table XI 

Ammonia Results 

Inlet-Dryer 

Run Number 

8 

9 

10 

Inlet-Cooler 

Run Number 

8 

9 

10 

Outlet-Scrubber 

Run Number 

8 

9 

10 

mg of Ammonia 

21.3 

19.1 

co.3 

Volume (liquid ml) 

100.0 

110.0 

124.0 

mq of Ammonia 

2.2 

2.9 

1.8 

Volume (liquid ml) 

94.0 

104.0 

100.0 

mg of Ammonia 

13.0 

3.9 

co.3 

Volume of Sample 

140.0 

114.0 

132.0 

14 



Sample 

Impinger Contents 
& Water Wash 

Run # Be Cd As - - - - v Mn Ni Sb Cr Zn - - - - - 

6 <0.0005 co.03 co.03 0.01 0.003 0.02 <0.02 0.02 co.03 

Scrubber Water 6 co.005 co.3 co.3 0.2 0.05 0.1 co.2 0.1 co.3 

Sample 

Impinger Contents 
& Water Wash 

Scrubber Water 
G 

Samole 

Impinger Contents 
& Water Wash 

Scrubber Water 

Table XII 

Trace Metals and Mercury Analysis Result* 

Run # 3 & 

6 co.01 co.01 

6 co.1 co.1 

Run # Na K 

6 2.0 10 

6 150.0 2200 

Se - 

--- 

mm- 

Ca - 

5 

100 

Li 

0.005 

0.05 

Si - 

0.3 

3.0 

Li - 

co.3 

c3.0 

!!iL 

0.1 

2.0 

0.01 

0.01 

Ba - 

co.003 

co.03 

Sn Fe Sr - - - 

co.01 0.1 0.02 

co.1 1.0 0.4 

Mercury 

co.02 

co.05 

*All numbers are in ug/ml 



Table XIII 

Analysis Results 

Run # 

Normal Superphosphate Feed --- 

Granulated Fertilizer Product --- 

Total F- Insoluble F- P2O5 (total > 

0.4 mg/gm 10.4 mg/gm 128 mg/gm 

1.1 mg/gm 11.1 mg/gm 190 mg/gm 

16 



%!!!FF!? aooo EVALUATOR b? (‘ EVALUATION DATE B/&G- 72 

METHOD 5: SECONDARY EMISSIONS TEST REPORT EVALUATION 

STATE: FACILITY: TEST DATE: 

PROCESS(ES)TES 

SAMPLING DURATION 3 
must have at least 3 runs, each L 1 hour 
duration, uith sampling L 2 minutes at each 
traverse point, and total sampling volw ? 30 dscf 

SAMPLING TEMPERATURE 
both probe and filter must be maintained at 
248 i 25’F or other tenpereture specified in NSPS 

PRODUCTION RATE 
is process or production rate during 
testing representative of normal rates 

BACK-HALF 
2- 

if any, what method uas used to 
catch and recover condensible matter 

EQUIPMENT were a borosilicate glass probe 
3 _ 

Liner and a quartz fiber fiLter used 

CONTROL DEVICE(S) 
are devices described, and their efficiencies given 

CALIBRATION were both pre- and 
post-test calibrations performed for 

meter box 3 - 

METHOD 1 
are calculations accurate, and is figure provided 

METHODS 2.3 
are data and calculations included for 

L 

gas velocity, cyctonic flou, and molecular 
weight determination, and is source of 
barometric pressure noted 

METHOD 4 
are data and calculations included for 
moisture content determination, and is 
moisture content realistic [ x saturation ] 

FIELD DATA is field data on standard 7 
forms, and does raw data correspond uith printoz 

BOILER TESTS 
calculation of Fe from Orsat accurate 

pitot tube 3 

temperature sensor 2. 

nozzle (3 #I 

LEAK CHECKS both pre- and post-test 

BLANKS uere filter and reagent blanks 3 
- analyzed, and were any problems addressed 

SAMPLE PREP 3 
filter desiccation and tare weights docunented- 

ISOKINETICS uithin IOO~IOX for alt runs I _ 



RECEIVED IN REPORT 
06/22/92 

6.18 
SECTION 6.18 

6.18 
SECTION 6.18 

IDAHO DEPARTMENT OF HEALTH AND WELFARE 

CONTACT: TIM TEATER 

SUMMARY : 

IDAHO DEPARTMENT OF HEALTH AND WELFARE 

ID ID 

CONTACT: TIM TEATER 208-334-050 208-334-050 DATE CONTACTED: / 

SUMMARY : 

ACTION: 

DATA RECEIVED DATE RECEIVED: 03/01/92 DATE RECEIVED: 03/01/92 

DESCRIPTION: RECEIVED SOURCE TEST REPORT FOR J.R. SIMPLOT CO. DESCRIPTION: RECEIVED SOURCE TEST REPORT FOR J.R. SIMPLOT CO. 
OF POCATELLO ,ID. OF POCATELLO ,ID. 

ACTION: 

DATA RECEIVED 



APPENDIX 1 t RESULTS AND EXAMPLE CALCULATIONS 



1. List emission results in units of standard for each location specified 
in INTRODUCTION, Section 1, and for each pollutant specified in Section 4. 

Dryer Stack: Cooler Stack: 
02-14-90 Particulate = .28 lb/hr 02-20-90 Particulate = 1.7 lb/hr 
02-14-90 Particulate q .22 lb/hr 02-21-90 Particulate = 1.7 lb/hr 
02-15-90 Particulate = .35 lb/hr 02-22-90 Particulate = 1.01 lb/hr 

Result Totals/Averages as Applicable: Average from dryer = 0.28 lb/hr. 
Average from cooler = 1.47 lb/hr. Total particulate for Ammonium Sulfate = 
1.75 Ib/hr. 

2. List process data as related to compliance determination: No process 
data relates to determination. Plant was operated at or near full production 
during all tests. 

3. List permitted emission levels for this source: Total particulate = 
5.0 lb/hr. 

4. Visible emission summary for each source listed in Section 1 above: 
Visible emission evaluation performed on 2-13-90 by Norman F. Self. Cooler: 
Range q 0%-15X, Average = 6%. Dryer: Range q 0.5%, Average = <l%, VE form in 
Appendix 2. 

5. Quality assurance procedures are listed in Appendix 6. 

6. Discussion of errors: 



SOURCE OPERATION============================================================== 

1. Description of Process and Control Devices: Ammonia is reacted with 
sulfuric acid in a crystallizer. The system is a continuous feed reactor with 
a slurry being withdrawn from the bottom of the reactor. The NH3 feed to the 
reactor is 3,225 lb/hr (10.6 gal/min) and the 93% sulfuric acid feed is 10,000 
Ib/hr (10.9 Ral/min). The solution or mother liquor from the reactor is 
recirculated at 1.060 sal/min at a specific gravity of 1.25 to allow crystal 
growth. 

A purge of 40 to 60 sal/min is taken from the bottom of the crystallizer 
and centrifuged to recover crystal ammonium sulfate. Filtrate is returned to 
the surge tank and reintroduced to the crystallizer as seed crystals. 

Centrifuge cake is dried in a rotary dryer and transferred by a bucket 
elevator to the screens and then to storage. Fines, minus 20 mesh, are re- 
turned to the crystallizer dump tank for further crystal growth. 

Particulate matter emissions from the dryer are controlled by a Venturi 
scrubber. The scrubber is an induced spray injector design, with a design 
pressure of 10 to 15 inches. 

2. There is no Process and Control Equipment Flow Diagram at the present 
time. 

3. List process and control device operating parameters during test. If 
these parameters are out of the range of normal operating conditions, explain 
the difference: The operator monitors flows of ammonia, sulfuric acid. 
Ammsox scrubber liquor makeup water as can be seen from daily log sheet in 
Appendix 4. Control device parameters at present are only the dryer fan 
amps. Cooler fan amps are not noted on the 10s sheet. Pressure drop across 
the Venturi scrubber is not monitored, None of the noted parameters are out 
of normal operating ranges. 

4. Are raw materials and products during testing the same as those during 
normal operations? Yes <x> No < > If No, explain the differences: 

5. Were there process startups, shutdowns or other operational changes dur- 
ing the tests? Yes < > No <x> If Yes, explain these changes and times of 
start and stop: 



SAnpLING AND ANALYSIS PROCEDURES============================================== 

1. See Appendix 8 for sample port locations. The stack diameter is 20 
inches for both ducts. 

2. The sampling point description is tabulated in Appendix 8. 

3. The sampling train(s) is depicted in Appendix 8. Any changes or 
modifications to the approved description are noted. 

4. Sampling procedures are as specified in 40 CFR, Chapter 1 (7-l-891, Ap- 
pendix A, Rethod 5 and 9. 

Are there deviations to these procedures? Yes < > (No <x> If Yes, 
explain the deviations. 

5. Analysis procedures are as specified in 40 CFR, Chapter 1 (7-l-891, Ap- 
pendix A, flethodfs) 5. 

Are there deviations to these procedures? Yes < > No <x> If Yes, 
explain the deviations: 



Me&cd 5 Particuinte Tut 
Cakuiation Form 

I. Nccccssary Data 

A. Reference Method #1 
l Area of stack &ftz 
l No. of equivalent diameters upstream 
l No. of equivalent diameters downstream 
l No. of traverse points I2 

l Total test time (6)x minutes 

B. ‘Reference Method #2 
’ l Average stack temperature Ts IoF + 460 = - 19 ‘j-77 OR 

. 
l Stack absolute prcssurc~m. Hg. 5% * 

l Barometric Pressure &in. Hg. . 
l (Kp) ave l z(in. HzO)M 

C. Reference Method #3 
. %CO*. O 6 ; %02L; %COo: ‘%Ng ' 66 

D. Reference Merhod #4 
l Water collected 

Impinger Hz0 & mi 
Silica Gel &&rn -4 

E. Refercnct Method #5 /;;;.“” x Ia 
l Area of nozzle .- 
l Average AH *iin. HpO 

9 OF 
l Average meter tempcrarurt im - 
l Dry gas meter come&on factor .-. /Am 

l Volume metered Vm = f8.W cF 

l Parricuiate Weight dam 
1 Q143 

. . 

+46o=S31OR 

II .,. Calculations 

A. Standard Volume Metered ‘i = Dry Gas Meter calibration factor 

Tstd 
Vm(std) = vmy p,,d 

Vm(std) = (LCU!ZLCF) 528OR 9LD y &cf 

49.92 in. Hg 

- 



B. Moisture Content of Stack Gas 

1. H20 collected in impingers in standard cubic feet 
ywc(std) = K tvf - Vi> 
V WC = 0.04707 ft3/ml ( GZ mi)= 2,9/Y scf 

2. H20 coilected in silica gel in standard cubic feet 

Vwsg(std) = R (Wf - Wi> 
Vw,g(std) = 0.04715 ft3@ (ld, YgrII) = -29 2 scf 

3. Moisture content of stack gas (B,,) 

’ Bws= Vwc(std) + Vwsq(std) 
Vwc(std) + Vwsg(std) + vm(std) 

B 
(~LziLcf)+ ( ’ !v2 scf) 

ws = (2LuL scf) + (rdL&L, xi) + (.iu&Lscf) = 
& 

C. Molecular Weight of Stack Gas (lb/lb-mole) 

1. Md (Dry molecular weight) = ZM,B, 

hfd=(.+i)L%,C02+ (.32)c%02 + 

(~8) 6 %~p = s?‘~~~ lb/lb-mole %CO +(.28) .9.L q 

‘.. 2. MS (We: Moiecuiar Weight) = Md(1 - 8,s) f lfi B,, 
Ms=Ta (1- ,492 )+ 18(,aTA )=?=Z.lbIb/lb-mole 

D . Average Stack Gas Ve&$ 

vs = 85.49 ftisec lb/lb-mole (in. Hg) 

. _.z 

E. Average Srack Gas Volumetric Flow Rate 

Qs = (5600 s=/hr) (vs)(As)(l - B,,) =std ps - - 
pstd Ts 

(& = (3600 sec/hr)(%zjkft/scc)(eft2)(1 -a) 29 ~~~~RHg 
s7-r;_,--‘ip H 

- - ’ . . LZLOR 
&= .-??‘q -%‘-+’ dscffhr 



F. Pollutant Mass Rate 

PMR= 
mass 

Vm(std) 
XQs 

pMR= (d/“/ >p ’ 
H3-7 y dscf 

x%&ZdL dscflhr x 
1 = *2Y Ib/hr 

454 @lb 

G. %Isokinetic Variation (Intermediate Data) 
_. 

Tsvm(std)PstdlOO 
: 

%I= 
4#sp,=,td60(1- %s) 

%= 
(~R)(,ZZSkf)(29.92 in.’ Hg) 

gx&ftq( +0? -min)(a ft/sec)(zsin. Hg)(528 OR)(60 scc/min)( 1 -a) 



I. Nccccsary Data 

A. Reference Method #l 
l Area of stack- 2J’1ft2 

l No. of equivalent diameters upstream 
l No. of equivalent diameters downstream 
l No. of traverse points IL 

l Total test time (6)a minutes 

B. ‘Reference Method #2 
tt 8 

l Average stack temperature TT, - OF+460= 5-h OR 

l Stack absolute prcuurc- 2553 ina Hg. 

l Barometric Pressure &%n. Hg. 

l AP ave L CT) Is” (in. H20)% 
C. Reference yethod #3 

l %COP ; %O*L; %COL : %N+f 

D. Reference Method #4 
l Water coilected , 

Impinger HZO%ml 
Silica Gel Lgrn 

4 
E. Reference Method #5 

6 
2,6x1° 

l Area of nozzle - 2 

l Average AH min. Hz0 
l Average meter temperature Tm 64 w op OF +460=-A 

l Dry gas mectr correction facy &. 
l Voiume metered Vm = !$h33, r,F 

l Particulate Weight ~W/tB gm ,- 

. 

. 

II. _ Calculations 

A. Standard Volume Metered Y = Dry Gas Meter calibration factor 

Vm(sLd) = ( $1: 3’ 5 CF) 528 OR 
)( 

jgdyin.Hg= AZLZYdscf 

29.92 in. Hg 53y OR > 



B. Moisture Content of Stack Gas 

1. H20 collected in impingers in standard cubic feet 

Vwc(std) = K (vf - vi) 
V WC =0.04707 fts/mi ( Sd ml)= Z2.L3L’ scf 

2. H20 collected in silica gel in standard cubic feet 

Vwsg(std) = K (wf - wi) 
V,,&td)= 0.04715 ft’&m ( /9 gin) = j sy(= scf 

3. Moisture content of stack gas (B,,) 

. Bws= Vwc(std) + Vwsq(std) 
Vwc(std) + v wsg(std) + vm(std) 

B 
(&$3k q-f-)+( =P9d 4 

ws = (;IJ% scf) + (t PJf5 scf) + ( 4Q.Lfy‘f scf) = 
,836 

C. Molecular Weight of Stack Gas (lb/lb-mole) 

1. Md (Dry molecular weight) = EM,B, 

Md=(.44)~%C02+(.S2)~%02 + 

(.28) 0 %CO+(.28) pdSy %N2= y&x lb/lb-mole 

2. MS (Wet Molecular Weight) = Md(1 - 8,s) + li B,, 
M,=L’&6.2 (I- J~?L )+ 18( da3% )= a3:~,Ib/lb-moie 

D . Average Stack Gas Vcio~?~ 

Ts = 85.49 ftiscc lb/lb-mole (in. Hg) ‘rcr 

> 

, p// 

_-- OR(in.H20) .r >-A 

‘I*: 3f (in. -H20) = 535 fL/sec * ’ ,i 
E. Average Stack Gas Volumetric Row Rate 

Qs = (3600 scch) (v,)(As)( 1 - B,,) =std ps - - 
pstd =s 

( f3P ‘)OR . 

t in. Hg)( Ib/lb-moie) 



F. Pollutant Mass Rate 

PMR= 
mass 

Vm(std) 
XQs 

pJ,,jR= (‘o/~‘f >p ’ 
/ZL 

x,qLL/ dscf/hr x - 1 
%?.174y dscf 

= JdW lb/hr 
454 @lb 

G. %Isokinetic Variation (Intermediate Data) 

TsVm(std)PstdlOO 
_. : 

701 = 
An@‘sPs=std60(l - Bws) 

%= 
(5/7R)(2iZLZUscf)(29.?2 in.. Hg) 

(&&&?f~2)( kmin)( &d- ft/sec:)($&Iin. Hg)(528 OR)(60 rec/min)( I -, &=d ) 



.- - 

. 

Method 5 Plrticuinte Tcrt 
cakuiacion Form 

1. Neccessary Data 

A. Reference Method #l 
l Area of stack- 2.154 ft2 

l No. of equivaicnt diameters upstream 
l No. of equivalent diameters downstream 
l No. of traverse poinu 11 

l Total test time (8) ‘i’C minutes 

B. ‘Rcierencc Method #2 
IZQ 

l Average stack temperature Ts - 5% OR OF+460= - 
l Stack absolute pressure min. Hg. 
l Barometric Pressure pw * m. Hg. 

l AP ave - (0 l If0 (in. HzO)s 
C. Reference Method #S 

. %CO*’ ‘6 ; %02-i (3 %COL. - %N28d,tL 

D. Reference Method #4 
l Water collected 

Impinger HZO&rni 
Silica Gel /2&m 

E. Reference Method #5 
l Arca of nozzle 

~2~Lx’$ 

l Average AH lx- -in. HgO 
* Average meter temperature im - 98 OF +46O=sa/I( OR 

l Dry gas meter correction factor/E. 
l Voiume metered Vm = 4953% CF 
l Particulate Weight ,024s gm 

II.. Calculations 
. 

A. Standard Volume Metered Y = Dry Gas Meter calibration factor 

=,td 
Vm(std) = Vmy P,,d 

vm(std) = ( 42 3 ‘J’ CF) 528 OR 2~~~3 in. Hg %,59y &cf = 

29.92 in. Hg <‘-3E O R 



B. Moisture Content of Stack Gas 

1. H20 collected in impingers in standard cubic feet 

vw+td) = R (vf - Vi) 
V WC =0.04707 ftS/ml ( 56 ml)= 2.6.36 scf 

2. H20 collected in silica gei in standard cubic feet 

Vwsg(std) = R (Wf - wi) 
V,,&~d)=0.~~71~ ft3/gm (/fly gITl)= *“yv scf 

3. Moisture content of stack gas (B,,) 

* Bws= Vwctstd) + Vws4(std) 
vwc(std) + Vwsg(std) + vm(std) 

B (~scf) + ( ZtbLscf) 
ws = (S scf) + (& scq + (~&LL,zLSCf) = ’ 

OPL? 

C. Molecular Weight of Stack Gas (lb/lb-mole) 

1. Md (Dry moiecuiar weight)= zhI,B, 

Md=(.44) .L,%C02+ (32) j.3 %Q + 

(.28) /3 SC0 +(.28) @d v %N2= &Z&L lb/lb-mole 

2. MS (We: Moiecuiar Weight) = Md(1 - BwS) f 1s B,, 
Ms=e&&L (I- q Op )+ 18( ’ ak ) = $a,ib/lb-mole 

D. Average Stack Gas Velo%$y 

?4 , p’/ 

. ,~-&L (in. H20) = $+!IP. i ftfsec * 

E. Average Stack Gas Volumetric Flow Rate 

Qs = (3606 sec/hr)(v,)(A,)(I - B,,) 2 ‘2 
Rstd Ts 

( 5Pd ‘) OR 
( in. Hg)( Ib/lb-moie) 
25.52. 1239 

a= (3600 scc/hr)(sft/sec)(&&ft2)(1 - t 0 y ) 528 OR a->-q& Hg 

29.92 in. Hg La&OR 
a= 267 650 &f/hr 



F. Pollutant MASS Rate 

PMR = mass 

Vm(std) 
XQs 

PMR = ( do’ +‘L )p xe?dT 6&“&cC,hr x ’ 
c/3..9y dscf 

A 
454 gm/lb = 

G. %Isokinetic Variation (Intermediate Data) 

-Llb/hr 

%I= 
TsVm(std)PstdlOO 

An~sPsTstdW1- Bws) 

% = g&&&2)( 32 
( 520 “R>(SSLiZiscf)(29.92 in.’ Hg) 

min)( & ft/Sec)(-&GLin. Hg)(528 OR)(60 scc/min)(l - a ofl ) 



I. Nccccssary Data 

Method 5 Particuiate Tat 
Glcuiacion Form 

A. Reference Method #l 
l Area of stackuftz 
l No. of equivalent diameters upstream 
. No. of equivalent diameters downstream 
l No. of traverse points t2- 

l Total tar time (@12/ minutes 

B. Reference Method #2 
l Average stack temperature Ts AL sa OR OF+460= - 

l Stack absolute pressure !l-s15f in. Hg. 
l Barometric Pressure &kin. Hg. ’ 
l (Kp) ave -(in. H2O)M 

C. Reference Method #S 
l %COp- ; %0&L: %COL: /;rs.s %N2 

D. Reference Method #4 
l Water coilected 

Impinger H2OAml 
Silica Gel 7, 

.,J 
E. Reference Mcrhod if5 

l Area of notzie c 
2 g.exro 

l Average AH Min. H20 
8 O= 

l Average meter temperature im - * +466 = ,%:,9 

l Dry gas meter correction factor l,oofa 

l Voiume metered Vm = - c/6 &~E; 

l Particulate Weight .ow-$ p 

. 

II.. Calculations 
. 

A. Standard Voiumc Metered Y = Dry Gas Meter calibration factor 

Tstd 
Vm(std) = vmy - 

Pstd 

vm(&)“( yAJyL CF) 528OR 
29.92 in. Hg 



B. Moisture Content of Stack Gas 

1. H20 collected in impingers in standard cubic feet 
vw+td) = K (vf - vi) 
V WC =0.04707 fts/mi ( ~9 ml)= o‘ scf 

2. H20 coilected in silica gel in standard cubic feet 

Vwsg(std) = K (Wf - Wi> 
Vwsgjstd)= 0.04715 f&gm ( ‘7 SCf p) = - 3’3d 

3. Moisture content of stack gas (B,,) 

’ BwS= vwc(std) + Vws4(std) 
vwc(std) + vwsg(std) + Vm(std) 

B ( o scf)+( s330 scf) 
ws = (.A scf) i (.a scf) + (33 92 7 scf) = - OcJ 

/ 

C. Molecular Weight of Stack Gas (lb/lb-moie) 

1. Md (Dry molecular weight) = EM,B, 

Md=(.G) -2 %COp + (.52)R/%02 + 

(28) 0 %CO +(.28)3g v %N2= Z’p#Eq Ib/lb-mole 

. . 2. MS (We: Molecuiar Weight) = Md(1 - Bws) + 1s Bws 
Ms= (l- )+ 18( ) = A’J?~ ?’ lb/lb-mole 

‘D. Average Stack Gas Velocity 

E. Average Stack Gas Volumetric Flow Rate 

Qs = (3600 scdhr) (vs>(As)(l - Bw,) &! ‘2 
pstd Ts 

& = (3600 sec/hr)(.- AZ6 ft/scc)(Y~ft2)(1 - 0 ) 528 OR 2r-DH& H 

29.92 in. Hg SS-LOR 
& = 325 3 9 3’ &d/hr 



i. Pollutant Mass Rate 

PMR= 
mass 

Vm(std) 
XQs 

PMR = (a UYZ 11 )p - x3~dsci/br x xsb = /Llb/lir 
3249 9 dscf 

G. %Isokinetic Variation (Intermediate Data) 

TsVm(std)PstdloO 
: 

%I= 
A&‘sP,T,dW I- Bws) 

%= 
( 556 oR@biLdscf)(29. 92 in.’ Hg) 

(~./Y*Jft’)( 4-2 min)( u ft/sec)(zxin. Hg)(52B”R)(60 scc/min)(l --&) 

. 



Methi 5 Partic&te Tat 
Calcuiacion Form 

1. Nccccssaxy Data 
Z/K//” 

A. Rcfcrcncr Method #l 
l Area of stack aft2 
l No. of equivalent diameters upstream 
l No. of equivalent diamcten downstream 
l No. of traverse points 1% 

l Total test time (6) ‘* minutes 

B. ‘Reierence Method #2 
IlO . Average stack temperature T, - 

1;410 OR OF+460= - 
. 1s.s ’ 

l Stack absolute pressure- In. Hg. 
l Barometric Pressure &%n. Hg. 

l AP ave - (0 * !!%I (in. HzO)% 
C. Reference Method #3 

w %CO&L %02=: %COo: %N2 ‘7 

D. Reference Method #4 
l Water coilectcd 

Impinger H O-!-ml 
Silica Gel ‘Igm 6 

E. Reference Method #5 4 
wg2 

l Area of nozzle ~- 
l Average AH -In. Hz0 L/l7 ’ 

%- OF +460=.eR 
l Average meter temperature Tm - 
l Dry gas meter correction factor I&. 
l Volume metered Vm = - 4~~3/~ CF 

l Particulate Weight ,ou, 

. 
. 

I1 .._ Calculations . 
_-_ . P- ---- 

A. Standard Volume Metered Y = Dry Gas Meter calibraaon xacwr 

Tstd 
Vm(std) = vmy p,,d 

Vm(std) = (SCF) 528 OR SC&f 

29.92 in. )( Hg 



B. Moisture Content of Stack Gas 

1. H20 collected in impingers in standard cubic feet 

Vwc(std) = R (vf - Vi) 
V WC =0.04707 fts/mi ( 0 ml)= ~9 xf 

2. H20 collected in silica gel in standard cubic feet 

Vwsg(std) = R (Wf - Wi) 
V,sg(std)=o.o~~~5 f&p (9</ STn)= ‘*7 SCi 

3. Moisture content of stack gas (B,,) 

’ BwS= Vwc(std) + Vws4(srd) 
Vwc(std) + Vwsg(std) + vm(std) 

B 
ws = 

( o scn+(dL2Lscf) 
(a scq + (.uiz$L scf) + (32 9’Iy scq = 

.c9// 

C. Molecular Weight of Stack Gas (lb/lb-mole) 

1. Md (Dry moiecuiar weight) = XM,B, 
h’ld=(.44) c;’ %CO2 + (.12)R/%02 + 

(.28)A%CO +(.28),x, %N2 = $a Ib/lb-mole 

‘.. 2. MS (We: Moiecuiar Weight) = Md(1 - B,,) + li B,, 
M,=lfisY (1 - ./I/ )+ 18( *a// ) = /2$, 3~2 lb/lb-mole 

D. Average Stack Gas Veio%$ 

vg = 85.49 fr/sec 
_.. i 

lb/lb-mole (in. Hg) 

OR(in.H20) .- __+ 

. “oTgp / (in. H20) = 5x$‘ 

p- VFy-YJiz 
- : 

,I ft/sec 

E. Average Stack Gas Volumetric Flow Rate 

Qs = (360.0 xch) (vs)(As)(l - B,,) s ‘, 
pstd Ts 

Qs = (3600 scc/hr)(.- 3-5K p ft/scc)(2zftq( 1 - ,G) 528OR - - g &?..yh H 

29.92 in. Hg aOR 

a= ?w &f/hr 



F. Pollutant Mass Rate 

G. 

%= 

PMR= 
mass 

Vm(std) 
XQs 

PMR = && dscf/hr X 
1 

454 gm/lb 
= 

%Xsokinttic Variation (Intermediare Data) 
_- 

TsVm(std)pstdlOO 
: 

%I= 
AnhsPsfstd60(1- Bws) 

(p%?ft2)( 3S-T 
(WR)(3~9~~scf)(29.92 in.’ Hg) 

min)(5Y ft/sec)(a,in. Hg)(528 OR)(60 sec/min)( 1 - .LJ// ) 



I 
- 

.~dmd 5 Particuiate Tat 
ChuLcioo Form 

1. Nccccssary Data 

A. Reference Method #1 
l Area of stack c N ft2 
l No. of equivalent diameters upstream 
l No. of equivalent diameters downstream 
l No. of travenc points f 2 
l Total test time (8)Atinuta 

B. ‘Reierencc Method #2 

. l Average stack temperature 7’ s % 
l Stack absoiute pressure 25.3 * 

-OF + 460 = ?%L”R 
.-In. Hg. 

: ~~~~~ticP=e~~~. Hg. . 
. 

C. Reference Method #3 - 
’ %CO 0 2-i %02 2’ -- %CO*L, ; %N2142- 

D. Reference Method #4 
l Water collected 

Impinger H20..2.-ml 
Silica Gel &gm 

E. Reference Method #5 x 10 
R3 

l Area of nozzle 2 J ‘ft2 
l Average LiH /bozb In. Hz0 
l Average meter temperature T m7G*g OF 
’ Dry gas meter correction factor /paoS , 

+46O=?<“R 

l Volume metered Vm=cfG,~z CF 
l Particulate Weight to541 * 

II.. Cakulations 
. 

A. Standard Volume Metered Y = Dry Gas Meter calibration factor 

T,td 
vm(std) = VmY - 

*std 

‘m(std) = (.~#cFJ 
H 

R 

. . . iy 



F. Pollutant Mzss Rate 

PMR= 
mass 

Vm(std) 
XQs 

PMR= x33/@‘9 &f/hr x ’ 
454 gm/lb 

= /.O/ Ib/hr 

G. SIsokinetic Variation (Intermediate Data) 

%I= 
TsVm(std)PsldlOO 

A&‘,Ps=s,d60(1- 8~s) 

% = &??/L-YfK2)( ‘72 
( d56’ “R)(iZE%scf)(Z~.?2 in.‘Hg) 

’ mln)( a ft/sec)(?an. Hg)(528 OR)(60 scc/min)( 1 -.+,ii) 



APPENDIX 2 - RAW FIELD DATA 



IDAHO AIR QUALITY BUREAU 
IDHW/DIVISION OF ENVIRONMENT 

Visible Emission Observation Form 

SOURCE NAME// , 

I I 32 

SOURCE ID NUMBER I I I I I I I I I 

PROCESSEQJll 

CONTROL EQULRMENT 1 OPEkaTlNG MODE 

START -. -. 

HEIGHTABOVE GROUND LEVEL 1 HEIGHTRELATIVE TO OBSERVER 1 g I I I I 139 I”‘l/6l( 

ATTACHED q DETACHED q 
POINT INJtE PLUMYATXICH PPACITY WAS DETERMINED 

17 47 

18 48 

24 54 
Source Layout Sketch Draw North Arrow 

/ 
A VERA 

/( 
COMMENTS . . OESElj 

I NUMBER OF READINGS ABOVE NUMBER OF MINUTES ABOVE 

Is- % was 0 20 0% was 
a’- 

GE F READINGS ABOVE 

‘P 

RAN-GE OF READINGS ABOVE 

%was (3 /s %was 0 to 0 

I HAVE RECEIVED A CCpY OF THESE 01 



IDAHO AIR QUALITY BUREAU 
IDHW/DIVISION OF ENVIRONMENT 

Visible Emission Observation Form 

SOURCE 

2 

PHONE 
3 

SOURCE ID NUMBER 
4 

6 
OPERATING MODE 

-._.... 
ME, 

ST, 

m 

START /WV’ STOP START /!./ M/ STOP 

;E’;’ EMS#N.& A:’ 

, , 

12 

10 

FTANCE FROM OBSERVER 
I/\,. / 

DIRECTlO! fyO/%l OBSERVER 
II 

13 

START w STOP FUGITIVE q INTERMITTENT 0 14 

WATER DROPLETS PRESENT IF WATER DROPLET PLUME 

NOO YES&$ 
15 

ATTACHEDB DETACHED 0 
;;~~M~WHI#Pi?&OP.i-?& 11 

~ - -. _ 

2ESCRIBE BACKGROUND 

iTART 
18 

I 
. J L” 

WIND SPEED /, /.. -4 1 WIND DIRFFTjON 9, 
iTART I/ -STOP ’ 

jzTTEMP/& 0” 

STOP 

START c/v 
LI 

STOP 
22 

23 

24 

START TIME 

7:2s-- 

Source Layout Sketch Draw North Arrow 

COMMENTS 



Bar. prcssurc, in. Hg 26-57 - 
Meter box no. 

Nomograph ID no. 

Orsac no. - Date rcbuiit - 

Fvricc no. - Dare rebuilr 

.-. ._ 



.., . 
.) , 

GAS ANALYSIS DATA FORM 

COMMENTS: 

SAMPLlNGTlME(24hrCLOCK) ,2?/2= 93d 
SAMPLING LOCATION di-/ 
SAMPLETYPE(B,F, fNTEGRATED:C 
ANALYTICALMETHOD &a/ 

NTINUOUS) 

AMBIENTTEMPERATURE 
OPERATOR i%vr.b 

l- l- 1 2 
MOLECULARWEIGHTOF 
STACKGAS(DRY BASIS) 

M,j, , 

* 
MULTlPLlEfi 

WlOO 

ACTUAL 
READING 

ACTUAL 
REAOING 

ACTUAL 
READING 

4' 

NET NET 1 VOLUME 

,L‘ w 
/ 

. ZkP 
~~(NETISACTUAL 02 
REAOINGMINUSACTUAL 
CO2 READING) 

L?. k 32.Wl 
LLd 

:O(NETISACTUALCO 
IEAOINGMINUSACTUAL 
12 READING) 

%oo u 0 

Iz(NET IS 100 MINUS 
\CTUAL CO READING) 2a ‘100 

Quality Assurance Handbook M3-4.2 



Sample box no. 

Meter box no. 

Nomograph ID no. 

Orrat no. - Date rebuilt - 

Fyrite no. - Dare rebuilt - 

es.1 Slarl lime .) LyLy 

Stop [ime /‘,7 i’ 5. 

Dn cakulatcd (in.) 
D ,,. used (in.) .r 2 ,3 

Ambient temp., OF 
l”d Bar. praure. in. Hg 2-5 I ->-A- 

MS Heater box wtring, OF 2-s ‘i- 

I’,. OR --. - Probe heater setting. OF ‘f T-, ; 
‘14. ‘=R .--.__- Average AH 

4’ avg. * in. Ii.,0 _ _ ,,I 
.K*,. 

ClOCk 
Dry 
gas Pilot 

Orifice JH 

P time 
in H& vacuum Stack 

Point meter in HpO L Fyr 
(min) CF AP hsired ,+cluai 

temp. 
OF %C 

7 f? 

A 
-7 

i/g. 
-/ a 

Comments: 

.’ : 
. 



GAS ANALYSIS DATA FORM 

PLAN 
DATE 

COMMENTS:' 
TESTNO y &AL 

SAMPLING TlMEi24hr CLOC 
SAMPLING LOCATION c 
SAMPLE TYPEIBJG,INTE INUOUS) y/d 
ANALYTICALMETHOO 
AMBIENTTEMPERATURE , 
OPERATOR /7Y , 

T 1 RUN 
\ 

GAS \ 

co2 

1 2 3 
AVERAGE 

NET 
VOLUME 

MOLECULARWEIGHTOF 
STACK GAS (DRY BASIS) 

M,j,.- , 
ACTUAL 
READING 

-- 

NET 

L - I 

MULTIPLIEri 

44ml 

32./l 00 

%oo 

28 '100 

ACTUAL 
READING 

ACTUAL 
READING 

' 6. 

NET NET 

’ L’ .6 e6 

‘3,L’ 0, L-’ 

+(NETISACTUAL02 
READING MINUS ACTUAL 
CO2 READING) 

3EADINGMlNUS ACTUAL 
12 READING) 

0 0 0 

Iz(NETIS 100 MINUS 
\CTUAL CO READING) 

Quality Assurance Handbook M3-4.2 



E,, (assumed) _/.P -- Ambicnr temp., OF 

Bar. pressure. in. Hg 
Meter box no. 

Nomograph ID no. -_.. _ Probe heater setting. 
Orsac no. - Date rebuilt - .-_...- 

Date rebuilt - Apavg/ in. I~.,(). _ ___ _- 

Tar observers: 
c- 

-- -.. 
.--- - 



GAS ANALYSIS DATA FORM 

PLAN; /w a-K.- 
'DATE s?//'-/9u y TESTNd- L-3 
SAMPLING TIME (24hr CLOCK) : J?3d .- 95'3- 
SAMPLING LOCATION -&%r.d 
SAMPLE TYPE (B,AG,INTEGR 
ANALYllCALMETHOO 

COMMENTS:' 

AMBIENTTEMPERATURE 
OPERATOR 

$(NETISACTUAL02 
READINGMINUSACTUAL /' d 
CO2 READING) 

READINGMINUSACTUAL 0 6' 
32 READING) 

lp(NET IS 100 MINUS 
4CTUAL CO READING) I I s%f 

2 3 

“c” 
I w y 
I 

AVERAGE 
NET 

VOLUME 
MULTIPLIER 

44400 

WlOO 

**/loo 

28'100 

MOLECULARWEIGHTOF 
STACK GAS(DRY BASIS) 

M,j,./, , 

TOTAL /7cK:kx ' 

Quality Assurance Handbook M3-4.2 



Ambient temp.. OF 
Sample box no. Md Bar. pressure, in. Hg g c 

- 
Y2-r5 

Meter box no. MS Heater box setting. “F .-k’ c;, 
Nomograph ID no. Tm, OR --- - Probe hearer setting. ‘JF SgU 
Orsal no. - Dale rrbuiir - ‘I‘,. au .--. -. _2_ Average AH 

Comments: 

I’ : \ 
. -.- 

. 
: * 

R 
Tat observers: 

.- -- . _ . 

“. 
.- ‘L’ ,- ) -* 

-.( ?$a --.- 
_ L .L Z$$, -.._ __. -a.., _.. .-- .-. 



GAS ANALYSIS DATA FORM 

PLAN; 
(AZ&/ 

PC COMMENTS: 
DATE 2/2W/90 / TEST NO /+ / 
SAMPLING'TIME (il-hr CLOCK) 9.7'--5= /'ii93 d 
SAMPLING LOCATION x&&ii 
SAMPLETYPE(B,AG,lNTEG TINUOUS) ru 

ANALYTICALMETHOD 
AMBIENTTEMPERATURE 
OPERATOR ,J?~?Q,, 

RUN 

\ GAS 

I 2 I 

ACTUAL 
READING 

NET VOLUME 

.2-C CO2 

D2(NETISACTUALD2 
READINGMINUSACTUAI 
CO2 READING) 

READINGMINUS ACTUAL 
12 READING) 

IZ(NETIS 100 MINUS 
PCTUAL CO READING) 

r 2 

,-7/:-z 

c.: 

Quality Assurance Handbook M3-4.2 

L 

MULTlPLlEfi 

%oo 

3?wo 
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GAS ANALYSIS DATA FORM 

COMMENTS: 

SAMPLING LOCATION 

ANALYTICALMETHOD 
AMBIENTTEMPERATURE 

co2 
02(NET IS ACTUAL 02 
READING MINUS ACTUAL 
CO2 READING) 

CORNET ISACTUALCO 
READINGMINUSACTUAL 
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Nomograph ID no. --..__ Probe heater scrting. OF 
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Fyriw no. - Date rcbuilc - 

-- 



GAS ANALYSIS DATA FORM 

PLAN; /‘?!ie,/w, COMMENTS: 
DATE s?Y%7/9ti ' TESTNO 

SAMPLING LOCATION 
SAMPLE TYPE (B,AG,lN 
ANALYTICALMETHOD & 

1 T 3 
MDLECULARWEIGHTOF 
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M,+ I' 

1 2 
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NET 
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APPENDIX 3 - LABORATORY REPORT: APPENDIX 3 - LABORATORY REPORT: 

Is Chain of Custody applicable? Yes < > No <x> Is Chain of Custody applicable? Yes < > No <x> If yes, Chain or Custody is If yes, Chain or Custody is 
attached. attached. If no, explain: If no, explain: All samples are analyzed by test team members All samples are analyzed by test team members 
listed in Appendix 7. listed in Appendix 7. No transfer of samples to persons outside the team is No transfer of samples to persons outside the team is 
done. done. 



APPENDIX 3 - LABORATORY REPORT 



SAMPLE RECOVERY AND INTEGRITY DATA FORM 

Plant ec Sample date ~Lvy& I 
Sample location Run number p--/ 
Sample recovery 

/ " Recovery date Jh#?/ 
Filter(s) number ""6 

MOISTURE 
Impingers Silica gel, 
Final volume (wt) 28z- ml (9) Final wt 54JG3T 
Initial volume (wt) 2~0 ml (g) Initial wt $hd g 
Net volume (wt) hz ml (53) Net wt. g /6,!? 

Total moisture Q 
Color of silica gel 7 '-_ /fl /TVA/+ Y4Q 4 && 
Description of impinger water / I 

mzw- 

RECOVERED SAMPLE 
Blank filter container number 7556 
Filter container number dq 
Description of particulate on filter 

Sealed fcr 
Sealed /- 

Acetone rinse 
container number - Liquid level 

marked? --_ 

Acetone blank - 
container number 

Liquid level 
marked? - 

Samples stored and locked n//N+ 
Remarks 

Date of laboratory custody z/ #/ 4 G 

Laboratory personnel taking custody ov+-o 
Remarks / 

Quality Assurance Handbook MS-4.4 



-SAMPLE ANALYTICAL DATA FORM 

Plant 3 , 
& ./j?4e Run number 6 / 

Sample location 
Relative humidity 
Density of acetone (pa) g/ml 

* 

Acetone rinse container number 
Acetone rinse volume (Vaw) ml 
Acetone blank residue concentration (Ca) 0 w/g 

'a =cavawpa= ( 0 1 ( 300 1 (-7537) = G w 

Date and time of wt /5“20 b??/v Gross wt /~~cj(z~-~ mg 
Date and time of wt #$$6&' f17,-O” 4-W Gross wt /~~~z~-7 mg 

Average gross w-t /4figz't.75 mg 
Tare wt ,/'LfpfL/7*3 mg 

Less acetone blank wt (Wa) 0 mg 
Weight of particulate in acetone rinse (ma) 7-5 mg 

Filter(s) container number 46 
Date and time of wt &d/q0 /5:CCp# Gross wt 625~7 mg 
Date and time of wt z/?5/?" 07,.tit, A-@ Gross wt 625x7 wr 

Average gross wt tZS-7 mg 
Tare w-t &13-S? mg 

Weight of particulate on filter(s) (m,) /I+-9 mg 
Weight of particulate in acetone rinse 7-5 mg 

Total weight of particulate (m,) /4-q mg 

Note: In no case should a blank residue >O.Ol mg/g or 0.001% of 
the weight of acetone used be subtracted from the sample weight. 

Remarks i 

Signature of analyst 
Signature of reviewer / , ,_ -.I'; .,r.. ..: , 

.._ -: ::‘..L.~ 

Quality Assurance Handbook M5-5.3 
1. 



SAMPLE RECOVERY AND INTEGRITY DATA FORM 

Filter(s) 

Impingers 

Plant c2x.. Lb 
&%&$~fg~ 

Sample date 2 /4 @ 
Sample location Run number j?- 2- 
Sample recovery person ! l/l~ 

1 Recovery date z////h 
number ++5- J 

MOISTURE 
Silica gel 

Final volume (wt) 25f2 ml (9) Final w-t LLLZ-g 4 
Initial volume (wt) 200 ml (9) Initial wt sLo" g g 
Net volume (wt) 56 ml (9) Net wt. 14 g g 

Total moisture 9 
Color of silica gel // T//7&- i 
Description of impinger water 5 / l&z+F 

RECOVERED SAMPLE 
Blank filter container number *z 
Filter container number y_( 
Description of particulate on filter 

Sealed 
4=---- 

Sealed -- 

Acetone rinse 
container number 

- Liquid level 
marked? 

Acetone blank 
container number 

Liquid level -- marked? 
Samples stored and locked /wh 
Remarks 

Date of laboratory custody 354 Bd, 
Laboratory personnel taking custody \-7-/c/b 
Remarks 

Quality Assurance Handbook M5-4.4 
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.SAMPLE ANALYTICAL DATA FORM 

Plant &Jwo L&Y% f&f-+- I Runnumber R-2 
Sample location S&& /?&+p 
Relative humidity c 

Density of acetone (pa) A 7 

one rinse 
filter(s) 

- I I 

Acetone 
Acetone 
Acetone 

rinse container number 
rinse volume (Vaw) ml -300 &/ 
blank residue concentration (Ca) 0 w/g 
' pa aw = ( 0 ) (,Joo ) l--7837) = 0 w 'a = ca 

Date and time of wt z//J 70 /5.-,zrp/n 
Date and time of wt Z//</@o 7-‘/o 4~ 

Average 

Less acetone blank wt (Wa) 
Weight of particulate in acetone rinse (ma) 

Filter(s) container number rf ,s 

0 w 
Z-5/ mg 

Gross wt /4Lf?'5~~z- mg 
Gross wt /+LJqg2..3 mg 
gross wt /YLIqSL-3 mg 

Tare wt YLJ494Y.8' mg 

Date and time of wt L/&o /5:/o PM 
Date and time of wt Z//c/?0 7 27. &,I 

Average 

Weight of particulate on filter(s) (m,) jz.3 Vi mg 
Weight of particulate in acetone rinse z-5 mg 

Total weight of particulate (mn) /'q-S, mg 

Gross wt I 6,.3ro mg 
Gross wt 6320 mg 
gross w-t b3Z,c mg 

Tare w-t 014..7 mg 

Note : In no case should a blank residue >O.Ol mg/g or 0.001% of 
the weight of acetone used be subtracted from the sample weight. 

Remarks : 

Signature of analyst 
Signature of reviewer 

Quality Assurance Handbook M5-5.3 
\ 
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SAMPLE RECOVERY AND INTEGRITY DATA FORM 

Plant fgL40 L&L& &fzr Sample date L//c/?0 
Sample location yxe/< ckf%gf Run number p-3 
Sample recovery person Recovery date z//5/@ / 
Filter(s) number 47 I 

MOISTURE 
Impingers Silica gel 
Final volume (wt) 256 ml (g) Final w-t Yl7.7 g 

Jc 
57 

Initial volume (wt) 200 ml (9) Initial wt LfOO g g 
Net volume (wt) 56 hl (g) Net wt. /7*? 'Z 4 

Total moisture 9 
Color of silica gel -74 &d 
Description of impinger water L fW -/' 

RECOVERED SAMPLE 
Blank filter container number fl7 Sealed ___ 
Filter container number “7 Sealed - 
Description of particulate on filter . 

/I/m l&44,, / 
Acetone rinse Liquid level 
container number + marked? p- 
Acetone blank Liquid level 
container number :54 r! marked? * 
Samples stored and locked AlA 
Remarks 

Date of laboratory custody z // 5 /yeI 
Laboratory personnel taking custody 
Remarks 

Quality Assurance Handbook MS-4.4 
1. 

.:1 ',. ..A_. ?. 
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SAMPLE ANALYTICAL DATA FORM 

Plant Run number P-3 
Sample location &i$Lk/@&% 
Relative humidity +x23 % 
Density of acetone (pa) ' 7s37 g/ml 

Sample 
Qw 

Sample 
identifiable 

Liquid level marked 
and/or container sealed 

Acetone rinse 

Acetone rinse container number / 
Acetone rinse volume (Vaw) c ?@e& ml 
Acetone blank residue concentration (Ca) mg/g Q 

'a = 'a 'aw pa = ( a 1 (,3& > ( -7537) = 0 w 

Date and time of wtZ/&@~ aY/c 4-- Gross wt /33579.3 mg 
Date and time of wt z/6 % /3.*2&P- Gross wt /33-.79.3 mg 

Average gross wt /335772z mg 
Tare wt /33577~/ mg 

Less acetone blank wt (Wa) 0 mg 
Weight of particulate in acetone rinse (ma) Z'ZZrnmg 

Filter(s) container number 
Date and time of w-t ,z /L 96 D7Lz 447 Gross wt / G+S,3 mg 
Date and time of wt zb//?fl j.730 /?/- Gross wt Lq</c- 3 mg 

Average gross wt b,S-3 mg 
Tare wt L4zjr3 ,mg 

Weight of particulate on filter(s) (m,) -22 so J w 
Weight of particulate in acetone rinse 2,s mg 

Total weight of particulate (m,) gd,LZ-/mg 

Note: In no case should a blank residue >O.Ol mg/g or 0.001% of 
the weight of acetone used be subtracted from the sample weight. 

Remarks 

Signature of analyst /Ll27 ,.B 
Signature of reviewer J" 

Qual_ity Assurance Handbook M5-5.3 
\ 
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SAMPLE RECOVERY AND INTEGRITY DATA FORM 

Plant ' /qi&#?o J&&- &L 
Sample location c-c%&& 
Sample.recovery person 
Filter(s) c number 

Impingers 
MOISTURE 

Silica gel 

Sample date 220 go 
Runnumber /z / 

Recovery date Z/o/60 

Final volume (wt) /97 ml (g) Final wt 9/o g ,,f'j g 
Initial volume (wt) 2ob ml (g) Initial wt Lf;7& g 

-3 
?E 

g 
Net volume (wt) ml (9) Net wt- /L' g / g 

Total moisture 7 g 
Color of silica gel #/ 

2/ Lihzc- fl,h 
Description of impinger water / 

,&v- 

RECOVERED SAMPLE 
Blank filter container number *f 
Filter container number 451 
Description of particulate on filter 

Sealed 
Sealed 

/J I74 
-7@--- 

Acetone rinse 
container number /IIn / 

Liquid level 
marked? v" 

Acetone blank 
container number /v/G / 

Liquid level _. 
marked? J.."' 

Samples stored and locked .A//4 
Remarks 

Date of laboratory custody z/b /yc 
Laboratory pe&sonnel taking custody " c--JpJ 
Remarks f 

Quality Assurance Handbook MS-4.4 
A.2 



.SAMPLE ANALYTICAL DATA FORM 

- 

c 

Plant Run number p/ 
Sample location cJ%=K 
Relative humidity 99% 
Density of acetone (pa) e 7937 g/ml 

Acetone rinse container number 
Acetone rinse volume (Vaw) =2&?&k 
Acetone blank residue concentration (ca) 

wa = ca vaw Pa = ( 0 > ( 3c* ) (.7$?37 ) = 

ml 

Date and time of wt z a/?b /&bp-/tl Gross wt /{qU43. Y mg i 
Date and time of wt Z./Z/ 96 /lW b-43 Gross wt /+pfq", 7 mg 

Average gross wt ifY,Yf-3-Y mg 
Tare wt /L/7+/8,& mg 

Less acetone blank wt (Wa) 0 w 
Weight of particulate in acetone rinse (ma) 75 7, d mg 

Filter(s) container number ??g 
Date and time of wt 2/ .a/& /‘+-Z(fT PM Gross wt biE?-6 mg 
Date and time of wt L/L/ ?z7 /dj% /-/sy Gross wt &q-s.& mg 

Average gross wt Lg.-- i mg 

Tare wt k/X4 w 
Weight of particulate on filter(s) (m,) fA7--/ mg 

Weight of particulate in acetone rinse 25,; mg 
Total weight of particulate (mn) 72 -iL/ mg 

Note: In no case should a blank residue >O.Ol mg/g or 0.001% of 
the weight of acetone used be subtracted from the sample weight. 

Remarks 

Signature of analyst 
Signature of reviewer 

Quality Assurance Handbook M5-5.3 
--\ 

1 
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SAMPLE RECOVERY AND INTEGRITY DATA FORM 

Plant Sample date +/L/&O 
Sample location Run number ,/c z- 
Sample recovery person Recovery date / &h@ 
Filter(s) number _p'/G 

MOISTURE 
Impingers Silica gel 
Final volume (w-t) /q7 ml (9) Final w-t t'/L -/g Q 
Initial volume (wt) *fl ml W Initial wt w g Q 
Net volume (wt) -3 ml (9) Net wt. /t-/ g TV g 

Total moisture w g 
Color of silica gel /mw% /!$ c 
Description of impinger water //y' l 

p'-r 

RECOVERED SAMPLE 
Blank filter container number &c Sealed 
Filter container number +v- Sealed 
Description of particulate on filter ht%Ad - 

Acetone rinse 
container number 
Acetone blank 
container number &%8 k"p 
Samples stored and locked 

Liquid level 
marked? 
Liquid level 
marked? 

f?h2 
Remarks 

Date of laboratory custody z- /2,/F& ' ;' 
Laboratory personnel taking custody 1 

/ . 

Remarks / . 



SAMPLE ANALYTICAL DATA FORM 

7 Plant ,mm i 
Sample location &+&&y 
Relative humidity 97s 
Density of acetone (pa) N 7K?7 

Run number +?-z 

s/ml 

Acetone 
Acetone 
Acetone 

'a = ca 

rinse container number q# &i-2- 
rinse volume (Vaw) 3?&& ml 
blank residue concentration (Ca) c> w/g 
v p,=( 0 aw 1 (xcc 1 ( ,7837 1 = y- w 

Date and time of wt J!&I 9~ NGQ,z e+ 
Date and time of wt 2Jz/yG o7/04* 

Average 

Gross wt ./$702?~~ mg 
Gross wt /9fl25*2? mg 
gross wt w 

Tare wt /‘+GYYZ- f mg 
Less acetone blank wt (Wa) 

Weight of particulate in acetone rinse (ma) 
Filter(s) container number d/b 
Date and time of wt z/&/Ye / 20 Pdf 
Date and time of wt z/$z/~L~ @ 7~aLlld-f 

/ 
Average 

Gross wt b5gJ' mg 
Gross wt A-/g-J mg 
gross wt LGi;y. + mg 

Tare wt i/&5 mg - 
Weight of particulate on filter(s) (m,) 544' mg 

Weight of particulate in acetone rinse +,it mg 
Total weight of particulate (m,) T5.-3 ' mg 

Note: In no case should a blank residue >O.Ol mg/g or 0.001% of 
theweight of acetone used be subtracted from the sample weight. 

Remarks 

Signature of analyst 
Signature of reviewer 

Quality Assurance Handbook MS-5.3 



SAMPLE RECOVERY AND INTEGRITY DATA FORM 

Plant 74m? ,&$i&zL Sample date d?3/+ 
Sample location dm- &h&d &P&&C Run number ,?- 3 
Sample recovery person Recovery date 
Filter(s) * 

Impingers 

number 

MOISTURE 
Silica gel 

Final volume (wt) 2.0~ ml (9) Final wt - g ,f# g 
Initial volume (wt) &&9s ml (9) Initial wt YbJ g Q 
Net volume (wt) 0 ml (9) Net wt- ft 4 T (3 

Total moisture /Z- 
Color of silica gel d/w4/l,rxm /" Lds?s p/)l /v 
Description of impinger water ' P fzr 

RECOVERED SAMPLE 
Blank filter container number 9/l Sealed V' 
Filter container number =+?I/ Sealed A 
Description of particulate on filter /j/h4 

Acetone rinse 
container number /Ji/A / 

Liquid level 
marked? J' 

Acetone blank 
container number rJ/p / 

Liquid level 
marked? 

Samples stored and locked A//!2 
Remarks 

Date of laboratory custody 22 2.3 9 
Laboratory personnel taking custody dJ+o I 
Remarks 

Quality Assurance Handbook MS-4.4 



Plant &-g &zAr Run number R-3 
Sample location cJ%QK 
Relative humidity &yio 
Density of acetone (pa) d ‘783 7 s/ml 

r 

-SAMPLE ANALYTICAL DATA FORM 

Acetone rinse container number $5 
Acetone rinse volume (Vaw) Quum k ml 
Acetone blank residue concentration (Ca) 0 w/g 
wa =CaVawPa= ( 0 ) (300 ) (c7g.57) = 43 w 
Date and time of wt @7/o 4BI-1, Gross wt /52.35.~-6 mg 
Date and time of wt = 23 Gd /.yk6 pm Gross wt /5’%353- G mg 

Average gross wt j52353*& mg 
Tare wt /gZ3i//-3 mg 

Less acetone blank wt (Wa) 0 w7 
Weight of particulate in acetone rinse (ma) ~a-3 J mg 

Filter(s) container number d// 
Date and time of wt Z/t 3/+ 07/04-~ Gross wt ,d583 mg 

Date and time of wt zt.3 50 jfcc 7fl Gross wt S5E.3 mg 

Average gross wt &!78-.3 mg 
Tare wt L/b -5 mg 

Weight of particulate on filter(s) (m,) 41-S' mg 
Weight of particulate in acetone rinse it .3 mg 

Total weight of particulate (m,) 2-+-/j mg 

Note: In no case should a blank residue bO.01 mg/g or 0.001% of 
the weight of acetone used be subtracted from the sample weight. 

Remarks 

Signature of analyst 
Signature of reviewer 

Quality Assurance Handbook 16-5.3 

L. 
' I 



APPENDIX 4 - RAW PRODUCTION DATA 



APPENDIX 4 - RAU PRODUCTION DATA: 

I have reviewed the attached log sheets, and I verify that these are the plant 
operating data, as entered by the operator, during the time of the test. 

Name (print): AJLI 1 c?d #XL 

Signature: Date: 5- ‘#- 90 

Title: A ‘cc, .5& P wr2 J / 
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APPENDIX 5 - TEST LOG 



APPENDIX 5 - TEST LOG: 

There is no additional information for this section. 



APPENDIX 6 - CALIBRATION AND QUALITY ASSURANCE PROCEDURES/RESULTS 



Section No. 3.4.2 
Revision No. 0 
Date January 15, 1980 
Page 21 of 22 

Table 2.1. ACTIVITY MATRIX FOR CALIBRATION PF EQUIPMENT 

Apparatus 

Wet test meter 

Dry gas meter 

Thermometers 

Probe heating 
system 

Barometer 

Probe nozzle 

I ‘. - 
(continued) 

Acceptance limits 

%;c;;",$;:4 m3/h 
, accuracy 

within 41.0% 

Y = Y +0.02 Y i - 

Impinger 4)ermometer 
+l°C (2OF); dry gas - 
meter thermometer 
+3OC (5.4'F) over 
range; stack tempera- 
ture sensor +1.5x of 
absolute temperature 

Capable of maintaining 
120° +_14OC (248O 4 
25'F) at a flow gate of 
20fi/min (0.71 ft /min> 

+2.5 mm (0.1 in.) Hg of 
mercury-in-glass barom- 
eter 

Average of three ID 
measurements of nozzle; 
difference between high 
and low <O.lmm 
(0.004 in.) 

Frequency and method 
of measurement 

Calibrate initially, 
and then yearly 
by liquid dis- 
placement 

Calibrate vs wet 
test meter initially, 
and when posttest 
check exceeds 
Y +0.05 Y 

Calibrate each ini- 
tially as a separate 
component against a 
mercury-in-glass 
thermometer; then- 
before each field 
trip compare each as 
part of the train 
with the mercury-in- 
glass thermometer 

Calibrate component 
initially by 
APTD-0576; if con- 
structed by APTD- 
0.581, or use 
published calibra- 
tion curves 

Calibrate initially 
crs mercury-in-glass 
barometer; check 
before and after 
each field test 

Use a micrometer to 
measure to near- 
est 0.025 mm (0.001 
in.) 

Action if ' 
requirements 
are not-met 

Adjust until 
specifications 
are met, or 
return to manu- 
facturer 

Repair, or re- 
place and then 
recalibrate 

Adjust; de- 
termine a con- 
stant correc- 
tion factor; 
or reject 

- 
Repair, or re- 
place and then 
reverify the 
calibration 

Adjust to 
agree with a 
certified 
barometer 

Recalibrate, 
reshape, and 
sharpen when 
nozzle becomes 
nicked, dented, 
or corroded 



Section No. 3.4 
Revision No. 0 
Date January 15, 1980 
Page 13 of 17 

PROCEDURE FOR WEIGHING FILTERS 
BEFORE AND AFTER SAMPLING 

(Method 5, Figure 5.5) 

Status 

1. Label the filter and/or the petri dish--both with 
the same label number; label the filter on top and 
bottom; check each filter visually against the 
light for irregularities, flaws, and pinhole leaks 

2. Check the desiccator; be sure the lid is sealed 
tightly and the anhydrous calcium sulfate is dry; 
if not dry, heat the desiccant in the oven for 2 h 
at 180°-200°C (350° - 400°F), and let cool in the 
balance room before putting it back into the des- 
iccator 

3. Take off the lid of the filter container and 
desiccate the filter for 24 h; during desiccation, 
be sure that filters are widely spread, and not 
overlapping 

4. Adjust the analytical balance to zero, and check 
the accuracy with a 0.500-g Class-S weights (with- 
in f0.5 mg); use tweezers to carefully place the 
filter on the pan of the balance, and weigh it to 
the nearest 0.1 mg. 
not be >2 min, 

The time of weighing should 

be (50% 
and the relative humidity should 

Very important: Desiccator should be tightly 
covered immediately after-removing the filter to 
be weighed; never leave the desiccator open while 
weighing a sample because samples in the desi- 
ccator will be exposed to moisture in the room, 
which will cause gains in their weights 

5. Put the filter back into the petri dish without 
the lid, desiccate for >6 h and reweigh the fil- 
ter; the two recorded weights should agree to 
f0.5 mg; if not, desiccate for another 6 h and 
reweigh until weight is constant within f0.5 mg; 
keep the tare weight of the filter in file for 
future use 

6. Be sure the filters that arrived from the field 
are handled and, analyzed whenever possible by the 
same person who started the project--the person 
who tared the filters before sampling; use the 
same balance 

(continued) 



Section No. 3.4 
Revision No. 0 
Date January 15, 1980 
Page 15 of 17 

PROCEDURE FOR ANALYSIS OF ACETONE RINSE SAMPLES 
(Method 5, Figure 5.6) 

Status 

I. Preparing Containers for Shipment 

1. Select the appropriate size and number of bottles 
to be shipped to the field; include extra bottles 

2. Clean the bottles and caps thoroughly with soap 
detergent, rinse with tap water, and then rinse at 
least twice with deionized distilled water 

3. Rinse the clean bottles with acetone to get rid of 
most of the water; remember that one batch of 
acetone could be used for more than one container 

4. Check the containers and the caps individually 
after they are dry to be sure no detergent or 
other contaminant is present; tightly cap all 
containers 

II. Handling and Analysis of Acetone Rinse Samples 

Important: Blanks and samples should have identical ana- 
lytical treatments; never handle with bare hands any ana- 
lysis glassware once tared; always use tongs or disposable 
gloves 

1. 

2. 

3. 

(continued) 

-- 

- 4 

Log the samples received from the field, and check 
each container for leakage; if the sample volume 
level is marked on the container, check to see if 
the sample still matches the level, if not, write 
a note of that 

Use a dry, clean glass funnel to transfer the 
acetone rinse into the dry, clean 250-ml graduated 
cylinder 

Record the volume of the sample to the nearest 
1.0 ml, and transfer it into a dry, clean, tared 
(to the nearest 0.1 mg) 250- or 300-ml beaker, 
depending on the volume of the sample; add 50 ml 
to the recorded sample volume to account for the 
acetone rinse of all containers 



.- 

(continued) 

Status 

d. 

e. 

12. 

13. 

14. 

15. 

Be sure that both sides of the balance are closed 
when weighing 

Turn all balance knobs to zero after the weighings 

Record the weights of the samples, blanks, and 
empty beaker; record the date and time, each time 
a sample is weighed 

Desiccate the samples, blanks, and empty beaker 
for '6 h; data on the first and second weighings 
should agree within f0.5 mg; if not, desiccate 
again for 6 h and reweigh until consistent data 
are obtained; 
supervisor 

after the third trial, consult the 

If there is >2 mg change in the weight of the 
empty beaker, note it on the analytical data form 

Calculate the data recorded on the data forms 
(Figures 5.3 and 5.4) provided for this analysis 

Section No. 3.4 
Revision No. 0 
Date January 15, 1980 
Page 17 of 17 



Balance name ~~& 5" c Number / 

Classification of standard weights 

Date 10.0000 c 50.0000 cl Analyst 

,_. 'rL;- =_ -.. c . . .: ,,, .'Y' ..;_. -: .Quality &surance'Handbook MS-S.2 
_. .."' I -. -7. :- ., ..!. .::;. ,,:. . - .: r :,_ m.l -: .I ..-( ,- . . . . . :. ._ .*; ‘.: ,. .i .._, .-, : : __ .' ..-.... .;_:*.. ,.. --. : .: 

-- 



STACK TEMPERATURE SENSOR CALIBRATION DATA FORM d ‘ye f‘ & b- 
T/ cs- I- 

Date 
/" 

Ambient temdp<a ure 
t+/w 

7+z Thermocouple number 

Hg 72” op Barometric pressure $?535 in. 

Calibrator 6 .Reference: mercury-in-glass ad/ 

other 

Reference 
point 

number 

Reference 
thermometer 

Sourcea temperature, 
(specify) OC 

Thermocouple 
potentiometer 
temperature, 

OC 

35-s “F- 

Temperatureb 
difference, 

% 

.-.I% 

.,6 +5- 

aType of calibration system used. 
b ref pg e-2 5* 

I C + 273) - (test thermom temp, OC + 
ref temp, OC + 273 lOOjl.S%. 

543 wf 
Quality Assurance Handbook MS-2.5 

. . 

.: ‘. 

I -. .: 

-- 



. 

P 

L4fw7.r 1 w d 

TYPE y PITOT TUBE INSPECTION DATA r'ORM R//jr/p6J 

Pitot tube assembly level? k- Yes no 
Pitot tube openings damaged? yes (explain below) -- no 

I \ --” ,I “2 - - \\J-u I, PI= ’ - FS”), 

B-2 = // O (6O) 

Y = C' 0 1 8 = Q O, A = 2,fL? cm (in-) 

z = A sin y = 0 cm (in.); CO.32 cm (<l/8 in.), 
W =Asin@= 0 rm /in \- < .na rrm l/1 /99 :... \ I 

pA A 92 cm (in.) Pb /r%7 cm (in.) 

Dt = ' %A cm (in.) 

/) 
Comments: 

Calibration required? yes - V’-. no 

l 

I 

Quality Assurance Handbook M2-1.7 

\ 



NOZZLE CALIBRATION DATA FORM 

Date 

Nozzle 
identification 

number 

Nozzle Diametera 

where: 
ti L 

DC avg 

% 
1,2,3, 

= three different nozzles diameters, mm (in.); each 
diameter must be within (0.025 mm) 0.001 in. 

b -AD = maximum difference between any two diameters, mm (in.), 
AD <(O-10 mm) 0.004 in. 

' D aw = average of Dl, D2, and D3. 



NOZZLE CALIBRATION DATA FORM 

Date Calibrated by 

Nozzle 
identification 

v number 

where: 

- T 
AD,b 

mm (in.) 
*o/5 

DC avg 

aD 1,2,3, = three different nozzles diameters mm (in.)- each 
diameter must be within (0.025 mm) 0.001 in: 

b DAD = maximum difference between any two diameters, mm (in-), 
AD I(O.10 mm) 0.004 in. 

C D aw = average of Dl, D2, and D 
3' 

Quality Assurance Handbook M5-2.6 



ANALYTICAL BALANCE CALIBRATION FORM 

Classification of standard weights _ 

Balance name Number / 

fj$ &ss s 
- 

1.0000 Q r 10.0000 4 50.0000 q I 100.0000 g 0.500 g 

/I 

N 

/’ 

// 

/I 

Analyst 



ANALYTICAL BALANCE CALIBRATION FORM 

Balance name Rh e 

Classification of standard weiqhts 

Number / 

- 
Date 0.500 a I 10.0000 a I 50.0000 q I 100.0000 c Analyst 

f\ 

4 

. 

. 
. .Quality Assurance Handbook M5-5.2 __ 

1 . ., ..~ .;.. ‘.. 

.. 
.‘c ._e-,. 1._... 

.- . .:. _ 
.;-.-;.. .. . , . . . _. ,-...;: ‘: . . ,,<.: *-.i.‘,: 1 ,, -: ._ _. -. 
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-. _ 

-- .z 
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7 i 
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APPENDIX 7 - PROJECT PARTICIPANTS AND TITLES 



APPENDIX 7 - PROJECT PARTICIPANTS AND TITLES: 

1. Dennis C. Bowman, Environmental Monitoring Technician. 

2. John N. Oborn, Environmental Monitoring Technician. 

3. Nadeen B. Hyers, Environmental Analyst. 

4. Norman F. Self, Environmental Control Supervisor. 



APPENDIX 8 



1 1 1.0 1.0 
2 2 1.3 1.3 
3 3 2.4 2.4 
4 4 3.5 3.5 
5 5 5.0 5.0 
6 6 7.12 7.12 
7 7 12.9 12.9 
6 6 15.0 15.0 
9 9 16.5 16.5 

10 10 17.6 17.6 
11 11 18.7 18.7 
12 12 19.0 19.0 

III. III. Hethod 5 Sample Train Diagram. Hethod 5 Sample Train Diagram. 

APPENDIX APPENDIX 8: 8: 

I. I. Sample Port Locations: Sample Port Locations: 

A. A. Dryer Exhaust is 3 diameters downstream and (1 diameter upstream Dryer Exhaust is 3 diameters downstream and (1 diameter upstream 
from the nearest disturbance. from the nearest disturbance. 

B. B. Cooler Exhaust Cooler Exhaust is >8 diameters downstream and >2 diameters is >8 diameters downstream and >2 diameters 
upstream from the upstream from the nearest disturbance. nearest disturbance. However, the structure of the sample However, the structure of the sample 
location is such that only one port can be used. location is such that only one port can be used. Therefore, Therefore, we use a 12-point we use a 12-point 
traverse. traverse. 

II. II. Sample point descriptions for both dryer and cooler exhausts: Sample point descriptions for both dryer and cooler exhausts: 20 inch 20 inch 
ducts. ducts. 

Point Point Inches Into Duct Inches Into Duct 



TEMPERATURE SENSOR 

PROBE 

RAC Stack Samplr 

IMPINGER TRAIN 
BY AN EQI 

TEMPERATUR 
SENSOR 

THERMOMETER 

iff STA 

FILTER HOLDER 

PROBE 

REVERSE-TYPE ’ 
PITOT TUBE 1 ! I 

RAC Stack Samplr 
Model 2343 Console 
contains equipment 
enclosed in dotted 
line 

Impinger Train used as shown 

OPTIONAL, MAY BE REP1 
JIVALENT CONDENSER 

THERMOMETER 

/ / 

ORIFICE MjhL. 

THERMOMETERS 

I DRY GAS METER AIR-TIGHT 
L,--- Phdi -- 

-FY&e ci. PartIGte-LZ train. 

\ 

VACI 
GAU-- 

I 
MAIN VALVE I 

I 

I 
I -. - ---- 

ACED s 

i 
; 
% 

CHECK p 
VALVE 3 

l 

F 
m 

VACUUM 
LINE 



Lb,, ,,/l, ,.d., /.,I 

COOLER PLATE. IN. 
COOLER LIED. IN. 
CALCINE PtATE. IN. 
CALCINE EEO. IN. 
HOT CYCLONE. IN. 
PREHEAT PtATL IN. 
PREHEAT BEO. IN. 
C4ltD CYCLONE OUT. IN. 
PAEHEAT FREEBOAAO, IN. 

AMPS 
MAIN BLOWEA 
AFlEACOOLEA BLOWER 
EXHAUST FAN 
000 SCRUBBER FAN 
ASP. AIR BLOWEA 
WET AC ROT VALVE 
DRY A’C ROI VALVE 
RAW ROCK AOTAAV VALVE 
A’C SCREW 
PROOUCT ELEV. 
40” FEE0 BELT 
WEIGH BELT 
FEED ELEVATOA 
#3 BIN FEED KLT 
II DRAG 
R ORAG 
I4 MIAG 

HOURS OPERATED: SHtFl 1 
STOP :S,AR, & ‘“I’ ’ Bi+as’ ““kk+ 

“OURS OPEGATED: SHIFT 1 df “Yd SiilFI Z- : 
STOP :STAAT :CJ!ANGEF!ATE : 

l l l l * l * l l * INTEGRATOR READIN 

II CALCINER R CALCINEA fl CALUNER 
WEIGHFOMEA WEIGHTOMEFEA WEIGHTOME 
START JT?‘?L sTAnT 7 0 L i’ SlAATeL? 

EN0 a-q ‘?r’;(, EN0 17,: Y%‘? EN0 2 

NATURAL GAS NATURAL GAS NAlURbl GA 
SlAlilt~~~k’O? 
EN0 h? 5’100 9 

AFTERCOOLER WATER AFIEACOOLER WATER AFFEACOOLE 
S,Afl, -$-kT‘., ? Y7 
EN0 CO&n?%‘) 

CALCINER INTERNAL DONE VAL 
II 

star! 1 slop I Fleasm I stall I SlOP I kmm 

I I I 
I I I l l l l l l l l l l “A”,OPERATOR’S LOG 

ASPMATING AIRFLOWS 
II CdLCINEA I I I I I 
R CALCINEA 7i’O YC[, 78? [j,+-. IT&J 175 
f3 CALCINER I ’ I IMIll& 

OIL LEVELS I 

MAIN BLOWER 
AFTERCOOLER BLOWER 
SW SCAUBBEA FAN 
EXHAUST FAN SHIFT I l.0 SHIFF 2 

ASPIRATING AIR BLOWER 
MMMENTS: 

BEARING TEMPEAAIUAES 
BUFFALO FAN NORTH 
BUFFALO FAN SOUTH 
MAIN BLOWER BEANING 
MAIN BLOWER GEARBOX 
AFFERCOOLER EAST 
AFFERCOOLEA WESI 
000 SCAUBtlEA FAN NORTH 
MN SCRUBBER FAN SOUTH 

OIL PRESSURES 
MAIN BLOWER 1; I! 1 I.4 11 ? 11:: 1 I$ [I;! 1 /p [ !a 112 I 
BUFFALO FAN , !‘I 1.1 ,! / I 1:. I id I I4 Il.:‘,L I JJ I 14 I 14 I 



l l l l l l l l l l CALCINERS OPERATING LOG SHEET l l l l l l l l l l 

300 CALCINER 
ME 
i0 LEVELS 
PREHEAT BE0 

:i\“,‘, %P GE0 
AFIEACOOLER BE0 

$lPEflATtlRES 
COOLING COMP BE0 
COOLING COMP F80 
CALCINE BE0 NE 
CALCINE BE0 SE 
CALCINE BE0 NW 
CAlClNE BE0 SW 
ULCINE FAEEBO 
PREHEAT BE0 
PALHEAT FREEBO 
PRIMARY COtG CVCt 
SEC COLD CYCLONE 
WEST HOT CVCtONE 
EAST HOT CYCLONE 
AflERCOOLEn BE0 
PllEClPllAIOn 
SCflUBBEA FAN 
RAW AOCK 

fLOWS 
AOCK FEEO, TPH 
RAW ROCK ROTARV 
CALUNE AIR. SCFM 
OXYGEN. K 
GAS, SCFM 
CALCINE H2S. GPM 
PREHEAI HZP GPM 
COAL AOOIVION, % 
A’C FEE0 AIR SCFM 
AT OIS AIR. SCFM 

T.P.H. 

PAESSUAES 
COLD WINOBOX. PSI 
COOLEA PtAlE. IN. 
COOLER BEO. IN. 
CALLINE PtAlE. IN 
CALCINE BEO. IN. 
HOT CYCLONE. IN. 
PREHEAT PtAIE. IN. 
PREHEAT BED, IN. 
cot0 CYCLONE OUT. IN. 
PREHEAT FREEBOARO. IN. 

AMPS 
MAIN BLOWER 
AFfEACOOLEn BLOWER 
EXHAUST FAN 
800 SCRUBBER FAN 
ASP. AIA BLOWER 
WET AC ROT VALVE 
DRY A’C ROT VALVE 
RAW ROCK ROTARV VALVE 
Kc SCREW 
PRODUCT ELEV. 
4lY FEE0 BELT 
WEIGH BELT 
FEE0 ELEVATOR 
TJ BIN FEE0 BELT 
I1 OAAG 
17 OAAG 
I4 DRAG 

&?-e SHIFT 2 ebas. HOURS OPERATED: SHlFl I__ 
STOP ;SlAfll iCHANGE RATE ; 

SHlFl 3 nEASONS 

SHlFV SUPEAVISOAS: 
SHM I sHlFrfl SHIFT Ill_ 

l l l + l l l * l l AIRSLIDES AND FLUOVI 

TIME 24a ‘s2w tml ml mm ml 
HEADER PAESSURE. PSI 1, (r r,b Iti hr 1.3 1.2 
/I FLOW, CFM -0 70 6 6 !-3 1 
i7 ROW, CFM 
fl FLOW, ISY 
STORAGE ROW. W 
RETURN ROW. CTtA 
EASViWEST FLOW, CFM 

AlnStlGE TEMF’EAATURES 
I1 NOATH 
I1 SOUTH 
R NORTH 
R SOUTH 
13 NORTH 
I3 SOtffH 
WEST 
EAST 
STORAGE 

AMPS 
,$lO MAIN BLOWEA 
,403 MAIN BLOWER 
,900 SPARE BLOWER 
NORTH ROLL FILTER FAN 
SGUTH ROLL RVEA FAN 
NOATH SPIRAL FILT FAN 
SOUTH SPIAAL FILT FAN 
115 SILO BAGHOUSE 

FtUOVEVOR 
MAXIMUM CYCLE PRESS. i’ I I x /I -/ 1 /I 
COMPAMMPS. MAJ PRESS. .< I \ I x I A I ,/ I 
CYCLE OURATION \I \l/‘l”l l 

,,O,J,S OpEfU,,EO: SHI” I 4+7=~ s”,fl2& 
STOP :START :Cl!ANGE AAIE : 

/a &Ill 
a/: 60 

l * l l * l l l l l INTEGRATOR RE/ 

I, CALCINER n CALCINER n CA1 
WEIGI 
STAr 
EN0 

NATURAL GAS NANRAL GAS NAlUI 

srAnV1~~4~oo9 
EN0 h’l ?I”” 9 

AfTERCUtflEn WATER AFfEflMlOLER WATER AFfEl 

STAR, $0~7 d ‘, Y 7 



**L*wr OC” OE 

CALCINE BE0 NW 
CALCINE BE0 SW 
CALCINE FREEBO 
PAEHEAT BE0 
PREHEAT FREEBO 
PRIMARY cot0 CVCI 
SEC CULO CYCLONE 
WEST HOT CYCLONE 
EAST HOT CYCLONE 
AFTERCIIOLER BE0 
PAEUPlTATOn 
SCRUSGEA FAN 
RAWAOCK 

FLOWS 
ROCK FEEO. TPH 
RAW AOCK AOTAAY 
CALMNE AM, SffM 

OXYGEN, X 
GAS, SCFM 
CALCINE HZO. GPM 
PREHEAT H2Ll. GPM 
COAL AOOITlON, K 
A'C FEE0 AIR. SCFM 
AT OIS AIR. SCFM 

T.P.H. 

Cot0 WINOBOX. PSI 
COOLEA RATE. IN. 
COOLER BED. IN. 
CALCINE PLATE, IN. 
CALCINE BED, IN. 
HOT CYCLONE, IN. 
PAEHFAT PtATE. IN. 
PREHEAT BEO. IN. 
COLD CYCtONi OLIT. IN. 
PREHEAT FnEEGOAnO, IN. 

AMPS 
MAIN BLOWEA 
AFTERCOOLEA BLOWER 
EXHAUST FAN 
9UU SCRUBBER FAN 
ASP. AM BLOWEA 
Wtl A'C A01 VALVE 
ORY A'C AOTVAtVE 
RAW AOCK ROTARY VALVE 
AT SCREW 
PAOOUCT ELEV. 
AS-FEE0 BELT 
WEIGH BELT 
FEE0 ELEVATOR 
n BIN FEE0 BELT 

I I I I I (1 I 0 I4/~.51wJ I 0 I I 0 

! I 
01 01 010 

I I 01 
Ij In LX lb 

01 01 0 I 0’ I,) lo lo 

/I OAAG 
n ORAG 
/4 DRAG 

HOURS OPEAATEO: SHIFT 1 -7 
STOP 

"Hk:,;,,, ,c' 
:START :UiANGElIATE : 
/ / :" / SHIFT 2 8dh% 

I I I 

I I I 

I I I 
, 

““““X”‘“‘*“A”OPERATOR’SLOGSHEETX~~X”XXXXX 

TIME 12ql, l4r&, lsog,lRm 2x&,22&/ 
FEE0 GIN LEVEL l~-lJA71Al I~I/x’I 

AIASLIOE TEMPEITUAES 
II NORTH 
/I SOUTH 
R NORTH 
n S0uTH 
13 NORTH 
nS0wH 
WEST 
EAST 
STORAGE 

AMPS 
13OO MAIN BLOWER 
IUa MAIN BLOWER 
1900 SPANE BLOWEA 
NORTH IIOLL FILTER FAN 
SOUTH ROLL ALTER FAN 
NORTH SF%iAl HLT FAN 
SOUTH SFIAAL FltT FAJd 
115 SILO WGHOUSE 

2 
Pet b 

E@ 
._““._.1.. 

MPXIMUM CYCtE PAESS. 
COMPAMPS, MAXFIIESS. 
CYCLE OlJllATlON 

HOURS OPERAlEO: SHIFT I 

+*t*t*ttt+ 
11 CALCINER I2 ULCWdER 
WElGHlOMER ‘, ‘:k’ WEIGHTCWCII 
START 3%‘3L 
ENOh- 

mJHA 
EN0 & 

NATURAL GAS NATURAL GA! 
START/2 7 4fOO9 
EN0 U? s/00,9 :iiGT&k 

AFTERCOOLER WATER AFTEACOOLEF 
STAtiTY-L'U@ 7 R? STAFlT& 
EN0 *<lj o 0 7R-7 EN0 z 

CALCINER 

4 
TIME ‘ 2400 0200 
ASPMATING AIRROWS 

II CALCINEA 
R CALCINEA 
TJ CALCINEA 

FLUOVEYOA BLOWEA 



COOLER PLATE. IN. 
COOLER BED. IN 
CALCINE PtATE. IN. 
CALCINE BED, IN. 
HOT CYCLONE, IN. 
PREHEAT FIAIE, IN. 
PREHEAT BED, IN. 
Cot0 CYCLONE OUT. IN. 
PREHEAT FAEEBOARtl. IN. 

AMPS 
MAIN BLOWER 
AFlEACOOLEA BLOWER 
EXHAUST FAN 
800 SCRUBBER FAN 
ASP. AIR BLOWER 
WET A’C ROT VALVE 
DRY AT ROT VAtVE 
RAW ROCK ROTARY VALVE 
P’C SCREW 
PRODUCT ELEV. 
W FEE0 BELT 
WEIGH BELT 
FEED ELEVATOR 
TJ BIN FEE0 BELl 
II DRAG 
I2 ORAG 
10 DRAG 

r: 
“OURS OPERAlEO: SHIFT 1 /r SHlFlZ ei-+-* SHIFI 3 d 

REASONS 

GIL LEVELS 
MAIN BLOWER 
AFTERCOOLER BLOWER 
SW SCRUBBER FAN 
EXHAUST FAN 
ASPIRATING AIR BLOWER 

BEARING TEMPERATURES 
BUFFALO FAN NORTH 
BUFFALO FAN SOUTH 
MAlN BLOWER BEARING 
MAlN BLOWER GEARBOX 
AFIERCOOLER EAST 
AFIERCOOLER WEST 
SD, SCRUBBER FAN NORTH 
&II SCRUBBER FAN SOUTH 

011 PRESSURES 
MAIN BLOWER 
BUFFALO FAN 

“OURS O,W,A,Ek SHIFT 1 b’?%d SHIFT 2-d&.&& 
STOP :START :CHANGERAlE : 

l/a&x/ I ! 

! 
l +*t 

/I CALCINER 
WEIGHTOMER 
START 33 9? 6 
END ,$eq ‘9.‘; 1~ 

NATURAL GAS 
START a??/007 
END-&@d 

AFTERCOOLER WATER 
ST&J, 3 O’(? 1, 7 F/ , 
EN0 \‘tl,n?%?e 

l l l l l l INTEGRATOR READI 

R CALCINER IJ CALUNI 
WEIGHTOMETER WEIGHTOM 
START 7<,360 START, 

EN0 ‘7,; YS’9 EN0 - 

NATURAL SAS NATURAL I 

AFTERCOOLER WATER AITERCOOI 

-3 7BYY END 2 

CALCINER INTERNAL CONE VP 
II CALCINER I fl CALCINER 

stat 1 stop 1 Reasons I Slsrt I Slop I R-0 

ASPIRATING AIRFLOWS , , , , , , 
I1 CALCINER I I I I 1 
/2 CALCINER ‘)i!D ‘ILl) 17Eb I3rvl IBdO I75 
fl CALCINER I I I IM IllJ 

SHIFT 11.0 SHlFl 2 

COMMENTS: 
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PLANT NA?IE: J, R, SIanlot Company 

LOCATION: Pocatello, ID, HWY 30 W, 3 Miles North of City 

SOURCE SARPLED: Ammonium Sulfate Plant 

TESTING COIIPANY (IF OTHER THAN PLANT ENVIRONMENTAL PERSONNEL): 

CERTIFICATION: 

1. Test Team Leader: 

I hereby certify that the test detailed in this report was accomplished 
in conformance with IDAPA 16.01.1010 (Rules and Regulations for the Control of 
Air Pollution in Idaho, Sampling and Analytical Procedures) and the procedures 
Ilanual for Air Pollution Control. The results submitted herein are accurate 
and true to the best of my knowledge. 

NAtlE (print): Dennis C. Bowman 

SIGNATURE: DATE : ~(+&+ 

TITLE: Environemontal Monitoring Technician 

AFFILIATION: Plant Environmental <x> Outside Firm < > (see above). 

2. Test Team Report Reviewer. 

I hereby certify that I have reviewed this report and find it to be true 
and accurate, and in conformance with IDAPA 16.01.1010 (Rules and Regulations 
for the Control of Air Pollution in Idaho, Sampling and Analytical Procedures) 
and the Procedures Ilanual for Air Pollution Control to the best of my knowl- 
edge. 

NAIVE (print): Norlafn F. Self n 1 I 

SIGNATURE: DATE: tif/% 

TITLE: Environmoental Control Supervisor ’ 

AFFILIATION: Plant Environmental <x> Outside Firm < > (see above). 



1. If test purpose was for air permit compliance monitoring, indicate <x> 
and go to the next section; otherwise explain: 

2. For the source named on cover page, give test location(s), and describe 
type of process. Location(s): (1) Dryer venturi scrubber fan outlet: (2) 
cooler cyclone fan outlet. 

Process : Production of ammonium sulfate fertilizer 21-0-0. Reaction, 
crystallization, drying, cooling and conveying. 

3. List test dates: February 14, 15, 20, 21 and 22. 1990 

4. List pollutants tested: Particulate from dryer and cooler 

5. List EPA test methods used: 40 CFR, Part 60, Appendix A, Method 5; 40 
CFR, Part 60, Appendix A, Method 9 

6. Were there any deviations from the above methods? Yes < > No <x> If 
yes, list Appendix number where deviations are explained: 

7. Was observer(s) present? Yes < > No <x> If yes, give name(s) and af- 
filiation(s): 

0. List other information as needed: 



PUBLIC RECORD RELEASE REQUEST 

FILE ADDRESS ITEM REDUESTED PURPOSE Of REQUEST 
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- 

*ASTERISK ITEMS REQUESTED FOR PHOTOCOPYING 

SIGNATURE OF REQUESTING PARTY Sd (4l74Lqh /$$kGzd DATE 4-7. %- 
I IFI-.---L,- 

SAN JOAQUIN COUNTY APCD USE ONLY 
PROJECTED RELEASE DATE 

SIGNATURE UF RELEASING OFFICIAL DATE 

- 

- v-w-. - 
APF-19 



November 25. 1981 

The ammonium sulfate plant stack was tested for anrnonia and particulate 
emissions according to EPA Method No. 5. Field data and calculations 
.are attached and the data summarized below. 

11-20-81 Date Tested: 

Time Tested: 

Air Discharge:. 

Ammonia (NHS) Emissions 

9:25 am to 11:05 am 

2077 DSCFM 
. . 0.22 lx. NH /ton product 

-(4~?6s:jh?.) 

0.047 grains/DSCF ovsr: q/w, 

22 tons/hour (528 tons/day) 

Particulate Emissions: 

Production Rate: 

DISTRIBUTION: W. Beyett 
R. Edson 
L. Hernaan 

D. Kirk 
D. Mueller 
G. Reid J 

K. Stetler 
FILE 



OCClnFNrAL Ct*FUtCAL COMPANY . LATtttlOP -. 
. * , 

LABORATORY REPORT ’ .“~ - + f+yA 

TITLE: AMMONIUM SULFATE PLANT STACK TEST DATE: . November 25. 1981 

BY: K. Stetler 

The ammonium sulfate plant stack was tested for ammonia and particulate 
emissions according to EPA Method No. 5. Field data and calculations 
'are attached and the data summarized below. 

Date Tested: 

Time Tested: 

Air Discharge:, 

11-20-81 

9:25 am to 11:05 am 

2077 DSCFM 

Ammonia (NHS) Emissions: 

Particulate Emissions: 

Production Rate: 

0.047 grains/DSCF Ov83 ~$z? 
-22 tons/hour (528 tons/day) 

DISTRIBUTION: W. Beyett D. Kirk 
R. Edson D. Mueller 
L. Hernnan G. Reid B 

K. Stetler 
FILE 
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.C - SYlrll~OLS: VIII = I c *-,/ - 
vt =! 

thriddrd cubic fcc.t of gas mc 
r 

-cd 
.stcred cu. ft. of gas sampleuY.net mctcr rtt;lJirq 

;b 
= Dry gas meter calibration factor 
= Barometric Pressure, ambient, inches Hg . 

AH’ = Average orifice pressure drop 

2 
= Average gas meter temp., in and out, oR 
= Yolume of water vapor; SCF, equivalent to Vc 

vc = Volume of water collected, mls 
Bw = Volume ratio of water vapor to total gas sampled 
MS = Molecular weight of wet gas; lb./lb. mole 

. 
& 

= Stack gas velocity, feet/second 
= Averaged of AP (Velocity pressure) 

Ts = Average stack temperature, oR (OF + 460) 
.Ps = Static pressure of stack gas, absolute inches Hg 
A = Cross secitonal area of stack, square feet 
An = Sample probe nozzle area, square feet 

: 
= Isokinetic X . 
= Total Sampling time, minutes 

, 

FORMULA CALCULATION 

Pb + AH/13.6 
fm = 17.64 Vt Y Tm 

‘w = 0.04707 v’c 

30.15 + 
17.64 0.11/13.6 x 13.76 x 0.954 x 551 = 12.6741 

0.04707 x 695.6 = 32.741892 

IW = ; vti 

Vm + VW 
32.741892 = 0.72093 

12.6741 x 32.741892 

1 H20 (Vol.) = 100 Bw 

S = 29.0 (1 - Bw) + 18.0 (Bw) 

0.72093 x 100 = 72.09% 

29(1 - 0.72093) + 18(0.72093) = 21.06977 

S = 72.67 = J-s- 72.67 x 0.29267 x 655 
30.15 x 21.06977 

CFM = Vs (60) A 
. 

21.596354 x 60 x 7.07 = 9161 

CFM = ACFM' x 528 x ts 29% 9161 x 528 x = 655 30.15 7442 
29.92 

XFM = SCFM (1 - Bw) 7442 x (1 - 0.72093) = 2077 

I = (diam. inches + 24) 2 Y (O-313 + 24)' x 3.14159 = o.ooo5343374g 

= 100 Ts fO.002669 Vc + (Vm/Tm) (Pb + AW3.6)) 
60 T Vs Ps An 

100 x 655 C(0 00 9 0.11/13.6L} 167041.54 
= 60 x-852!621:5963i4 x+3 1744.4079 

= 21.596351 

= 94.1% 
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4 .1 * Pr: JJTANT EMISSION COLCULATIONS( 

PARTICULATE MATTER: . 

Filter plus Particulate 68.6753 Beaker + Particulate 106.0215 

Filter Tare 68.6752 Beaker Tare 105.9830 

Grams Partjculate 0.0001 0.0385 

Total grams x 1000 = mg Particulate 0.0386 x 1000 = 38.6 

*Probe Washings l 

OTHER POLLUTANTS: +First Two Last 
Impingers Impinger 

POLLUTANT NH3 NH? 

(C) T&ted concentration, mg/liter 93.26 37.44 

(Vi) Initial sample solution volume, liters (mls f 1000) 2.0 1.0 

(Va) A]liquot taken, mls 

(Vf) Volume diluted to, mls 

. Tdtal mg Pollutant, C (Vi) 5 
Va 

EMISSION RATE: AMMONIA 

mg/DSCF = mg/Vm 

ibs./hour = x 
Vm (45EOO) (DSCFM) 

grains/DSCF = 0.0154 x mg/DSCF 

PARTICULATE EMISSION: 
. 

38.6 
12.6741 

= 3.0456 mg/DSCF 

3.0456 x. 60 x 2077 = 0.837 lbs./hr. 
453600 

3.0455811 x 0.0154 = 0.0469 grains/DSCF 
w . 

. 

186.52 1 37.44 

Total NH3 223.96 mg 

223.96 
12.6741 = 17.67 mg/DSCF 

17.67 x 60 x 2077 = 4.85 lbs./hr. 
453600 

4.85 
22 

= 0.22 lbs. NH3/ ton product 

. . 

a.. 
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OCCIOENTAI. Cl II’MICAL COMI’,,NY . LA I, I,,“,’ 

LABORATORY REPORT f, 
I 

? - 

TITLE: AMMONIUM SULFATE PLANT STACK TEST DATE: July 29, 1981 

BY: R. L. Percival 

Corrected July 23 Report 
. 

The ammonium sulfate plant stack was tested for ammonia and particulate 
emissions. 
below. 

Field data and calculations are attached and the data summarized 

Date Tested: 7-2i-8i 
Time Tested: 
Air Discharge: 

lo:30 am to 12:50 pm 

Ammonia (NH3) emissions: 
6068 DSCFM 
0.050 lbs./ton product 

Particulate Emissions: 
Production Rate TPD: 

0.036 grains/DSCF 
586 

C DISTRIBUTION: 

FOAM L-B 

W. Beyett 
R. Edson 
L. Hemman 

W. Hunt 
D. Kirk 
L. Riley 

G. Reid 
FILE 





.’ * SYMHOLS: Vm = 
vt =( 

..tandard cubic f&t of gas met. Id 
rtered cu. ft. of gas sample{ let meter rol~ding 

. . * 
;b 

= Dry gas meter calibration factor 
= Barometric Pressure, ambient, inches Hg 

AH = Average orifice pressure drop 

,'r: 
= Average gas meter temp., in and out, oR 
= Volume of water vapor, SCF, equivalent to Vc 

vc = Volume of water collected, mls 
Bw = Volume ratio of water vapor to total gas sampled 
MS = Molecular weight of wet gas,. lb./lb. mole I 

& 
= Stack gas velocity, feet/second 
= Av&ager of AP (Velocity pressure) 

Ts = Average stack temperature, OR (OF + 460) 
Ps = Static pressure of stack gas, absolute inches Hg 
A = Cross secitonal area of stack, square feet 
An = Sample probe nozzle area, square feet 

: 
= Isokinetic X s 
= Total Sampling time, minutes 

FORMULA CALCULATION 

Pb + AH/13.6 
fm = 17.64 Vt Y Tm 17.64(67.88)(.954) 28.9 +&51/13.6) 

= 58.65 SCF 

‘w = 0.04707 vc 0.04707 (267) = 12.57 SC-F 

Iw = VW 
Vm + VW &+f& = 0.176 

: H20 (Vol. ) = 100 Bw 100 (0.176) = 17.6 

Is = 29.0 (1 - Bw) + 18.0 (Bw) 29.0 (l-.176) + 18.0(.176) = 27.06 

S = 72.67 d-ii- 
J-a- 

597 
72.67(0.32) 28.9(27.06) = 20.32 

CFM = Vs (60) A (20.32)(60)(7.07) = 8620 

CFM = ACFM x 528 x Ps 
Ts 29.92 

SCFM = SCFM (1 - Bw) (7364) (1 - 0~76) = 6068 

n 2 = (diam. inches + 24) II 
= .00053 

= lOO(597) E0.002669(267) + 
6Of 120) (20.32 l(28.9) (.00053) 

99.2 
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f: 
'.LUTANT EMISS 1 ON CALCULATION?- . . 

PARTICULATE MATTER: 
. 

Filter plus Particulate 68.1040 Beaker + Particulate 143.7600 

Filter Tare 67.9627 Beaker Tare 143.7510 

Grams Particulate ' -1313 .0090 

Total grams x 1000 = mg Particulate 1000 x -1403 = 140.3 

OTHER POLLUTANTS: 

POLLUTANT 

(C) Tested concentration, mg/liter 

(Vi) Initial sample solution volume, liters (mls f 1000) 

(Va) Aliquot taken, mls 

(Vf) Volume diluted to, mls 

Total mg Pollutant, C (Vi) Q 
Va 

. 

+ --__ i 
-’ 

EMISSION RATE: Anunonia (NH3) -R-e- 

mg/DSCF = mg/Vm - 88.3 ' = 58.65 1.51 mg/DSCF 

lbs./hour = rnc~ 
Vm (45ZOO) 

(DSCFM) 1.51 (60) 6068 = 453600 1.21 lbs./hr. 

(1.51) 0.0154 = grains/DSCF = 0.0154 x mg/DSCF -023 grains/DSCF 

1.21 
.,24.4 = C-050 lbs.jton product 

,I, I 
"N. , 

Particul.ates ' 

- 140.3 -= 58.65 2.39 mg/DSCF 

2.39 (60) 6058 
453600 = 1.92 lbs./hr. 

2.39(0.0154) = 0.037 grains/DSCF 

-- 

r 

. 



MINERALS 1 CHEMICAL DIVISION 
WESTERN REQION 

LABORATORY. REPORT 

DISTRIBUTION: 

SUBJECT: 

R. Edson ‘: 
DATE: 

May 10, 1983 
BY: 

M. Neckels 

'AMMONIUM SULFATE PLANT STACK TEST 

The ammonium sulfate plant stack was tested for sulfur dioxide and particulate 
emissions. These tests were done using E.P.A. method 5 modified according to 
E.P.A. method 6 to include sulfur dioxide. Field data and calculations are 
attached and the data summarized below. 

DATE TESTED 

TIME TESTED 

SAMPLING PERSONNEL 

AIR DISCHARGE, DSCFM 

SULFUR DIOXIDE (SO*) EMISSIONS 

FEED SO2 (10 gpm, 238 ppm SO2) 

PARTICULATE EMISSIONS 

PRODUCTION RATE 

5-6-83 

9:15 am to 11:40 am 

J. Washington & M. Neckels 

5368 

30.3 lbs./day 

31.0 lbs./day 

0.03 grains/DSCF 
1.5 lbs./hr. 

498 tons/day 



STACK Ammonium Sulfate Plant DATE l-6-83 TIME 9:15 am to 11:4'0 am 

PROCESS DATA Production Rate: l# 16 GPM H2SO4 SNAPLING PERSONNEL J. Washington, M. Neckels 
#2 18 GPM H2SOq; 10 GPM Stauffer Sulfate Liquor to AMBIENT TEMPERATIRE * 62 
make-up JMROMElRIC PRESSURE (PB) 30.08 

STACK DIMTER 36 " STACK AREA (A) 7.07 FTJ 
* 

STARTING C FACTOR 0.52 

STACK GAS PRESSURE (PSI 311.l-M Ilg.&S I-Kin NOZZLE DIAEETER (D) 0.313 
DRY BULB% 

I FICHES 
STACK GAS: WETBUBOF 181 181 DEW POINT OF 181 .O WL, % t@ 52.2 

GAS METER READING: TEST END 6;.;;; IMPINGER WLWE: TEST END ll20 SILICA GEL WEIGHT: ENDING 866*6 
TEST START 

CUBIC FEET METERED (VT) _ 56:924 
TEST START 200 STARTING 681.5 

MS, CONDENSED 920 
FILTER TARE WEIWT, GRAMS 68.38MoTAL Ik$ COLLECTED <vC, 1105.1 

GAIN (GMS) 185.1 -Y 

xnNT(INcHEs 1 API TAP 1 AH I SAMPLE I VACUUMI MEI'ER~ TmPERA?LTJREs OF I I 
JO. FWT4FOKI' 1 ORIFICE TIME, MIN. 1 IN. STAa' PI 
1. 

HG.j Cl24 [ 
1.00 .08 0.28 1 0.34 5 7.0 

! .08 
I ! 184 230 

2. 
t 49 I 

2.41 0.28 0.34 I 5 1 .18 10.0 3. 184 L-- 4.25 , ., 
0.42 0.76 I 5 22.0 4. ! 182 230 6.37 t I- 

I 
:4; 

6 1.80 
I 

5 20.0 5. 9.00 ' I ~*~; I 187 230 t 
ts6 

0:79 2.00 
I 

5 i I 6. 1 22.0 180 230 12.82 .62 i 
2.60 

' 1 -r __ 1 
, 5 7. i 23.0 180 230 

;; 
23.18 .50 I 0.71 I 2.10 1 : 

5 13.0 8. ! 181 230 27.00 I .24 65 I , 0.49 ! 1.00 I 
5 5.5 180 230 

9. ! 29.63 1 .10 ! 0.32 1 0.43 J 5 1 3.0 i 183 , 230 L?i LO. 31.75 I .04 I 0.20 1 1 0.17 
5 I 2.0 Ll. 33.59 I103 1 184 0.17 1 230 

I 0.12 
; I 

5 2.0 184 1 230 t 
G;; 

EioBE 1 INPIMXR( FILTER MExERlwlrER~ 
168 80 69 

?311 I 47 1 165 86 69 
169 92 
225 
230 1:: 

ii: 
03 

178 
OL 

166 ii 9”; 10 an 

1EK 1n1 I 7c 
IJ” 

i;i ;; 
1 

, 171 
Kcl ’ 189 82 

12. 1 35.00 .03 0.17 195 ifi 0.12 5 I 23 1 1 184 230 57 174 91 ii; 
? 

1.00 .05 0.22 0.20 - - 
1. 
2. 2.41 1 I .06 0.24 0.25 5 I 
3. 4.25 1 180 230 53 .lO 0.32 0.42 1 

5 7.0 
4. 

185 
6.37 1 

230 
.22 0.47 0.90 7.5 185 230 

5. 9.00 I .26 0.51 5” 
I 2; 

1.10 180 
6. 12 82 

230 47 
23:18 1 .33 5 ' 180 7. I 230 , 49 iis 103 

,558 0.74 
i;r 

8. i 2.30 5 18.5 
1 

27.00 180 0.76 
2.80 

/30 
5 

1 
16.0 

9. I 
180 

29.63 .40 0.63 
1 

1.80 I 5 
LO. 1 

15.0 I i 180 
31.75~- ,24 0.49 1.00 I 5 s.n 1 180 

177 84 176 89 5: *.I 
177 97 75 I 

kl. I 33.59 I .22 I 0.47 I 186 n.w-l I 113 'i I Qfl I 
I 180 1 230 t 54 1 190 112 84 qn+-? ,.. A" ---- 12. I 35.00 1.30 I 0.55 I 1.30 v I 5 I 10.5 1 1 180 i 230 1 ii I lYJ3 . 11.04 26.25 f.7!x!i I 111 

/I 4363 xx=12330 
1 I 
I192 I I 

I 
. ---.- 

0.46 1 1.09 10.65 
LOF + 460 = 

- 
, -- -- 

87 

~~~lub Tgnperatxe- _. __.. ~--_~. _ Ts 6?? _-_. _ ~. ~__ _ _. _ _-.. _ .---&!---.- ._ --?4g 

I 



Filter plus Particulate = 68.3819 Beaker + Particulate = 109.9607 

Filter Tare = 68.3819 Beaker Tare = 109.8489 

G,rams Particulate = 111.8 

Total grams x 1000 = mg Particulate = 111.8 

Less mg H2SO4 Found in Particulate = -18.1 = 93.7 grams 

Aliquot used for Particulate 1448 ml x 93.7 = 100.65 total grams Particulate 
1348 ml 

EMISSION RATE: 

mg/DSCF = mg/Vm 100.65 = 2.1167 
47.55 

lbs./hour = mg/Vm (DSCFM) 2.1167 5367 = 1.503 

grains/DSCF = 0.0154 x mg/DSCF 0.0154 x 2.1167 = 0.0326 

SULFUR DIOXIDE 

Sample Titration mls Titer 0.10 J BaC12 

Aliquot (57.5 mls) titer mls 1.25 

Blank titer 0.20 

Net mls titer 1.05 

0.1 BaC12 = 0.0032g S02/ml 

1.05 ml x O.O032g/ml x 1448 mls = 0.0846 sample grams SO2 
57.5 mls 

0.0846q x5368 ft3/min. = 9.55229 S02/min. 
47.55 ft.L 

9.5522x1440 min./day = 30.3 lbs./day 
453.6 g/lb. 

Feed Rate: 10 gpm of 238 ppm SO2 Stauffer Liquor 

Net Rate: Feed 3.5 hrs., flush 0.5 hrs./each 4 hrs. = 21 hrs./day 

10 x gpm 10.35 lb./gal. = 0.0246 lbs./min. 

0.0246 lbs./min. x 1260 min./day = 31.0 lbs./day 
L. ' 



VIII = ra CUDlC TCCI. 01 qas 
vt = (. jtcred cu. ft. of gas ;amplc{'"qet meter roirding 

.'. . . '~ Y I = Dry gas meter calibration factor' 
Pb = Barometric Pressure, ambient, inches Hg 
AH = Average orifice pressure drop 
Tm = Average gas meter temp., in and out, OR 
VW = Volume of water vapor, SCF, equivalent to Vc 
vc =- Volume of water collected, mls 
Bw = Volume ratio of water vapor to total gas sampled L 
MS = Molecular weight of wet gas; lb./lb. mole 

& 
= Stack gas velocity, feet/second 
= Average J of AP (Velocity pressure) 

Ts = Average stack temperature, oR (OF + 460) 
Ps = Static pressure of stack gas, absolute inches Hg 
A = Cross secitonal area of stack, square feet 
An = Sample probe nozzle area, square feet 

: 
= Isokinetic X . 
= Total Sampling time, minutes 

FORMULA CALCULATION 

Pb + AH/13.6 30.08 + 0.08 ,' 
Vm = 17.64 Vt Y Tm 17.64 x 56.924 x 0.862 x 549 = 47.55 

VW = 0.04707 vc 0.04707 x 1105. 

Bw = VW 52.02 
Vm + VW 47.55 + 52.02 

1 = 52.02 - 

= 0.522 

'x; H20 (Vol.) = 100 Bw 100 x 0.522 = 52.2 

MS = 29.0 (1 - Bw) + 18.0 (Bw) (29 x 0.478) + (18 x 0.522) = 23.26 

vs = 72.67 G 
J-z- 

72.67 x 0.46 x 642 = 32.02 
30.08 x 23.25 

ACFM = Vs (60) A 32.03 x 60 x 7.07 = 13,5i33 

SCFM = ACFM x 528 x Ps 
Ts 29.92 

13,587 x 528 x 30.08 = 
642 29.92 

11,233 

OSCFM = SCFM (1 - Bw) 11,231 x 0.478 = 5,368 

An = (diam. inches + 24)2 II (0.313 + 24)2 x TT = 5.326 x 1O-4 

I = 100 Ts {0.002669 Vc + (Vm/Tm) (Pb + AWI3.6)) 
50 T Vs Ps An 

I = 100 x 642 x E(0.002669 x 1105.1) + x (30.16)) = 96.5% 
60 x 120 x 32.03 x 30.08 x Om wL 

&&YYlb r 



FORM 2 

METER BOX CALIBRATION AND CALCULATION FORM 

DATE 5-2,3-83 CALIBRATED BY J. Washington 

Barometric Pressure (Pb) inches Hg 30.35 

Orif ice 
AH Setting 
Inches H20 

Gas Volume ft3 Time AH@ Temperatures OF 
Wet Test Dry Gas Wet Test Dry Gas Meter l-1 i n . Inches 

Meter 
I 

Meter Meter inlet 'outlet avg. 1 fl 

3 
Y 

v2 T1 Ti To T2 
H20 

0.5 5 7.0 72’ _ 109 92 100.5 17.42 0.75 3.2 
1.0 5 6.0 ! 70,5” 89 70 79.5 11.42 0.85 2.8 

. 10 11.8 i 70’1 I 108 86 
2.0 

i 97.0 18.75 0.89 2.8 
10 11.8 I 69” _ I 116 94 105.0 16.00 0.90 2.6 

3.0 
i 

10 11.9 68.5: I 122 I 94 i 108.0 ! 13.75 0.90 2.9 
. 10 12.0 68.0” ' 125 / 97 j 111.0 i 11.82 0.89 2.8 

Averages y.863, -2.9 

Calculate each y by = 

Y = Vl Pb (T2 + 460) 

V2 (Pb + &) (Tl + 460) 
13.6 

Calculate each LH@ by = 

AH@ = 0.0317 AH 

Pb (T2 + 460) 
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TITLE: AF@0NIUMSUUATE PLANT STACKTEST DATE: 
c)". 

August 6, 1980 

D. McCready 

The Ammnium Sulf&e Plant stack was tested. for ammnia (NH3) and 
pa.&ici~ emission. Field data and calculations are attached, and 

urmirized below. 

Date Tested: 
TimTested: 
Air Discharge: 
Ammnia (NH3) hssion: 
Particulate Emission: 
Production Pate, TPD (NH4)2SO4: 

8-5-80 
l:oo Fan - 3:oo pn 
7687 DSCFM 
0.024 lbs./ton product 

(1) Particulate contained P2O5 equivalent to 
@ 0.05 lb./ton product. 
Condensate water frm stack contained 26 pp P2O5. 
Scrubber water contained 77 ppm P2O5. 

(2) my one saturator running. 

)ISTRIBUTION: R. E&on D. Kirk 
W. Beyett L. Hemnan 
G. Reid W. Hunt 

FORM L-6 
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SOI SZL PPZ S8 9k.x 06 8P'O E'E S 'IL'0 8S'T s-z L’ET 1 * l ( 

1 POT 527: osz 98 SIT 06- 8P'O Z'E: S -cl'0 8S'T: S-Z E’-n l . 

SOT ZZT ZPZ P8 60-L 68 8P'O Z'E S TL'O 8S'-l- S'Z 1'6 'I 
ZOT 8TT 8SZ 98 00-r 68 96‘0 O'E S 89'0 zs '7: E'Z E'Z .' I 
OOT 1T-r LPZ 68 6ZT 06 66'0 0-E; S 69'0 8P.T: z-z (-j-T "" ------- - 

. . 
1 . .._ 

.- ~ 'I 
. ._-__ 
. 

96 EZT -csz 96 ESZ 
spz- ;; 

S9'0 8-P S SE '1: 6T'Z 8-P O’ST l 

E6 ---FTT- IPZ 68 99'0 8'P S 06-T 6-C-Z 8'P 1'~7: * 
_ (8S'T8S) 26 Z-IT LZZ S8 8PZ 98 1s.0 0'6 S so '-r S6.7: 8-E: E’TT l 
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STqCK SAJdPLING CALCULATIONS I. 
( 

I' 4 
f 

. . ., , 
SYMBOLS: Vm = 

vt = 
Y 
pb : 
AH = 
Tm = 
VW = 
vc = 
Bw = 
MS = 

Ts = 
Ps = 
A = 
An = 

= 
: = 

FORMULA 

Pb + ~H/13.6 
'm = 17.64 Vt Y Tm 

Standard cubic feet of gas metered 
Metered cu. ft. of gas sampled, net meter reading 
Dry gas meter calibration factor 
Barometric Pressure, ambient, inches Hg 
Average orifice pressure drop 
Average gas meter temp., in and out, oR 
Volume of water vapor, SCF, equivalent to Vc 
Volume of water collected, mls 
Volume ratio of water vapor to total gas sampled 
Molecular weight of wet gas, lb./lb. mole 
Stack gas velocity, feet/second 
Average \I of AP (Velocity pressure) 
Average stack temperature, oR (OF + 460) 
Static pressure of stack gas, absolute inches Hg 
Cross secitonal area of stack, square feet 
Sample probe nozzle area, square feet 
Isokinetic X 
Total Sampling time, minutes 

‘w = 0.04707 vc 

Iw = VW 
Vm + Vw 

i H20 (Vol.) = 100 Bw 

IS = 29.0 (1 - Bw) + 18.0 (Bw) 

's = 72.67 \I 

,CFM = Vs (60) A 

ICFM = ACFM x 528 x Ps 
Ts 29.92 

ISCFM = ,SCFM (1 - Bw) 

hn = (diam. inches i 24)' 71 

CALCULATION 

17.64 x 31.27 x .954 x (29.84 + 0.06) = 27.80 
566 

0.0407 x 37.70 = 1.53 

1.53 = 0.052 
27.80 + 1.53 

0.052 x 100 = 5.2 

29.0 x (0.948) + (18 x 0.052) = 28.43 

72.67 x 1.72 xl= = 100.46 

100.46 x 60 x 1.4 = 8,439 

8,439 x 528 x 29.84 = 8,109 
548 x 29.92 

8,109 x 0.948 = 7687 

8.522 x lO-5 

= 100 Ts {0.002669 Vc + (Vm/Tm) (Pb + AH/13.6)) 

60 T Vs Ps An 100 x 548 nO.101) + (0.049 x (29.84 + 0.0642 
= 93.4 60 x 60 x 100.46 x 29.84 x (8.522 x lo+) 
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PULLUTANT EMISSION CALCULATIONS' 
-. 

‘, - 

PARTICULATE MATTER: 

Filter plus Particulate 67.4736 Beaker + Particulate 137.2995 

Filter Tare 67.4032 Beaker Tare 137.1205 ., 

Grams Particulate 0.0704 0.1790 

Total grams x 1000 = mg Particulate 0.0704 x 1000 = 70.4 
0.1790 x 1000 = 179.0 

TOTAL 249.4 mg 
. 

OTHER POLLUTANTS: 
soLuE3LE Imom 

POLLUTANT NH3 NH? 

(C) Tested concentration, mg/liter 2.82 20.72 

(Vi) Initial sample solution volume, liters (mls + 1000) 1.0 0.20 

(Va) Aliquot taken, mls 

(Vf) JJolume diluted to, mls 

Total mg Pollutant, C (Vi) & 
Va 

EMISSION RATE: 

mg/DSCF = mg/Vm 

lbs./hour = x 
Vm (4536iOOJ (DSCFM) 

grains/DSCF = 0.0154 x mg/DSCF 

) 
2.82 4.144 

mnia (NH+ 

6.964/27.80 = 0.251 mg/DSC!? 

0.251 x 60 x 7687 = 0.255 lbs./hr. 
453600 

0.0154 x 0.251 = 0.0039 

0.'255 x 24 = 0.024 lbs./tm product 
252 

249.4 = 8.97 r@DScF 
27.80 

X 60 (.7687) = 9.12 lbs./hr. 
453600 

x 0.0154 = 0.138 grains/DSCF 



RY REPORT 
MINERALS 6 CHEMICAL DIVISION 

WESTERN REGlON f--t-n n A 7rT) .I /I I 

SUBJECT: AMMONIUM SULFATE PLANT STACK TEST FOR PARTICULATE, AMMONIA, & SULFUR DIOXIDE 

The ammonium sulfate plant stack was tested for particulate matter, 
ammonia, and sulfur dioxide using E.P.A Method 5, modified by adding 
impingers and test procedures for the NH and SO The test pro- 
cedures used were E-l, E-2, E-3A, E-3B, ?-3C, E-St), E-4C, E-4D, E-6, 
and E-11. Field and laboratory data and calculations are attached, 
and the results are summarized below. 

Date & Time Tested 12/04/84 11:00 a.m. to 2:40 p.m. 

Sampling Personnel K. Stetler and assistant, analyses and 
calculations by W. Beyett 

Production Rate 49 tons/day of Ammonium 
Unit #2 only operating. 

SO2 Feed Rate 10 GPM of liquor at 144 ppm SO2 - equivalent 
to 20.7 pounds SO2 per day. 

Air Discharge Rate 10,325 DSCFM 

Particulate Emission 0.03 grains/DSCF 2.62 lbs/hr 

Ammonia Emission 0.19 lbs NH3/hr 

Sulfur Dioxide Emission 1.04 lbs S02/hr 

---.. _. .--. 
I-UHM L-21 (1183) 
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SULFUR DIOXIDE EMISSION 

Standardization of Barium Chloride. 

mls of 0.1 N BaCl solution 25 mls 
less mls of-blank titration 

per 0.10 E H2S04 = 22.8 
0.1 

net mls BaCl solution / 25 mls of 0.10 E H2S04 22.7 

Normality of BaCl = 2.5/22.7 = 0.11 N-, diluted to 10 to 100 = 0.0 

Titration of Sample Solution. 

Impingers #l and #2, and their washings, were diluted to 200 mls 
each, and mixed. Aliquot of 100 mls was taken from each for SO2 
titration, and the remaining solution used for Ammonia determi- 
nation. 

2nd impinger 30.3 mls - 0.1 = 30.2 mls of 0.011 1 BaCl solution 

30.2 (0.011) 32 (200/100) = 21.26 mg SO2 

3rd impinger 6.1 mls - 0.1 = 6.0 mls of 0.011 1 BaCl solution 

6.0 (0.011) 32 (200/100) = 4.22 mg SO2 

Emission Calculation. 

mg SO,/DSCF = "'~~ io4*22 = 0.765 . 

Lbs. S02/hour = 0.765 (10,325) 60 = 1 o4 
453600 . 
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FORM2 

METER BOX CALIBRAfIO)( ANO CALCUIATIDN FOR4 

DATE S-2.3-83 CALIBRATED BY J. Washington 

Barmetric Pressure (Pb) inches Hg 30.35 

Orifice 6as v01une ft3 
gcE:ti n9 Uet Test Dry Gas 

0 
I 

Temperatures Of 
Met Test Dry 6as *tcr 

Hz Meter Meter Meter inlet outlet avg. 

vl v2 T1 Ti To l2 

I Tim 

i Hin. 

1 
0 

A 

Averages . 

Calculate each Y by = 

Y - VI Pb (T2 + 460) 

V2 (Pb + .9-I ) (Tl + 460) 
19.6 

Calculate each llH@ by - 

AH0 * 0.0317 AH 

I tHe 

I Inches 
r H2° 

Pb (T2 + 460) L % 
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. ' FORM 3' 'b,niK SAMPLING CALCULATIONS ' E-38 
1 J I 

SYMBOLS: 
2 

= Standard cubic feet of gas metered 
- Metered cu. ft. of gas sampled, net meter reading 

;b 
= Dry gas meter calibration factor 
= Barometric Pressure, ambient, inches Hg 

AH = Average orifice pressure drop 
Tm = Average gas meter temp., in and out, oR 
VW = Volume of water vapor, SCF, equivalent to Vc 
vc = Volume of water collected, mls 
Bw = Volume ratio of water vapor to total gas sampled 
MS = Molecular weight of wet gas, lb./lb. mole 

is 
= Stack gas velocity, feet/second 
= Averaged of AP (Velocity pressure) 

Ts = Average stack temperature, oR (OF + 460) 
Ps = Static pressure of stack gas, absolute inches Hg 
A = Cross sectional area of stack, square feet 
An = Sample probe nozzle area, square feet 

: 
= Isokinetic X 
= Total Sampling time, minutes 

FORMULA CALCULATION 

Pb + AH/13.6 
Vm = 17.64 Vt Y Tm = 17.64 (37.99) 0.863 30.20 ;2;‘34’13*6 = 33.30 .Ar 

VW = 0.04707 vc = 0.04707 (321) = 15.11 

Bw = VW 
= 

15.11 l 

Vm + VW 33.30 + 15.11 = o*312 

: Hz0 (Vol.) = 100 Bw = 100 (0.312) = 31.2% 

MS = 29.0 (1 - Bw) + 18.0 (Bw) = 29 (.688) + 18 (.312) = 25.57 

vs = 72.67 = 
-37 ‘,&< 

e-1 ‘q- 

ACFM = Vs (60) A = -‘do.‘89 (60) 7.07 = 17,346 .s_ 

SCFM = ACFM x 528 x Ps = 528 
Ts 29.92 

17,346 x 616 x 

.‘\ 

DSCFM - SCFM (1 - Bw) = ' -* -- ' .-7 ( .688) = 10,325 -1, ‘-5 + 

. 

An = (diam. inches + 24)2 n = (0,188 + 24)2 n-1.928 x 10 
-426 

- 9 - 1 I 1 

I = 100 Ts (0.002669 Vc + (Vm/Tm) (Pb + AH/13.6)1 = 
60 T Vs Ps An 

100 (616) (0.857 •t l.yi7) y4- 
60 (120) {I= (30.2) 1.928 ~10 

I I 99.7:: 
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FOWll4 PDLL'bTANT EMSSION CJhLCULATIONS E-38 

PARTICULATE RATlER: 

Filter plus Particulate 68.6400 Beaker + Particulate 135.2868 

Filter Tare 68.6228 Beaker Tare 135.2400 

Grams Particulate 0.0172 0.0468 

Total grams x 1000 - mg Particulate 64.0 

OTHER POLLUTANTS: 

PDLLUTANT 

(C) Tested concentration, mg/liter 

(Vi) Initial sample solution volume, liters (mls + 1000) 

(Va) Aliquot taken, mls 

13.6 9.4 

0.2 0.2 

(Vf) Volume diluted to, mls 

Total mg Pollutant, C (Vi) V 
$ a 

2.72. 1.88 

TOTAL = 4.60 

MISSION RATE: 

mg/DSCF = mg/vm 4.60 _ 
(NH3) 33.30 - 0.138 mg/DSCF 

lbs./hour = x 
Vm ~4&0~ (Dscm) 0.138 (1.3 x 10m4) (10,325) - 0.19 lbs/hr 

grains/DSCF - 0.0154 x mg/DSCF 

(particulate) 64.0= 33.3 1.922 mg/DSCF 
x 1.3657 = 2 . 6 2 1 b s / h r 2. , I\ ': -7 ', \L; ': '(\, / 

1.922 (0.0154) = 0.0296 grains/DSCF 

(NH3 in particulate) 53.3 mg/L (0.2 L) = 10.65 mg NH3 
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F 00 EVALUATOR Jhve r(h/p EVALUATION DATE 

METHOD 5: SECONDARY EMISSIONS TEST REPORT EVALUATION 

STATE:2 
occ ,dewb' CAcrr. co, 

FACILITY: ,$htis,&~ r;x TEST DATE: 

PROCESS(ES)TES &anl,~~ s,/fbft OfJw lcidlm 6 

SAMPLING DURATION 3 
must have at least 3 runs, each L 1 hour - 
duration, uith saa@ing 2 2 minutes at each 
traverse point, and total sanpting voluae 2 30 dscf 

SAMPLING TEMPERATURE 
both probe and filter must be maintained at 
248 f 25’F or other temperature specified in NSPS 

PRODUCTION RATE 3 
is process or production rate during 
testing representative of normal rates 

CONTROL DEVICE(S) @2 
are devices described, and their efficiencies given 

METHOD 1 
are calculations accurate, and is figure provided 

METHODS 2,3 2 
are data and calculations included for 
gas velocity, cyclonic flow, and molecular 
ueight determination, and is source of 
barometric pressure noted 

BACK-HALF 3 
if any, what method uas used to 
catch and recover condensible matter 

EQUIPMENT uere a borosi ~icate glass probe 22 
Liner and a quartz fiber filter used 

CALIBRATION were both pre- and 
post-test calibrations performed for 

meter box 3 - 

pitot tube 3 

temperature sensor 

nozzle (3 *I 

. 
LEAK CHECKS both pre- and post-test 

3 
- 

METHOD 4 J 
are data and calculations included for 
moisture content determination, and is 
moisture content realistic t < saturation 1 BLANKS uere fi \ ter and reagent blanks 

2 
- analyzed, and uere any problems addressed 

FIELD DATA is field data on standard 3 
forms, and does rau data correspond with printor SAMPLE PREP 3 

filter desiccation and tare weights docunented- 

ISOKINETICS within IOO:IOX for att runs 3 _ 

BOILER TESTS 
calculation of F, from Orsat accurate 

AM 
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SUMMARY 

The Emission Measurement Branch of the U.S. Environmental Protection 

Agency contracted Roy F. Lleston, Inc. to conduct a source testing and 

anaiysis program at 

Ammonium Sulfate 21 

The primary object 

ticulate emissions 

Occidental Chemicai Company’s Houston, Texas 

ant. 

ve of the testing program was to quantify the par- 

to the atmosphere from the Ammonium Sulfate Dryer 

Baghouse Stack. This objective was achieved by performing a series of 

three particulate tests uti lizing EPA Method 5 (1) procedures at the 

baghouse exhaust stack location. In addition, visual determinations of 

plume opacities were made simulianeously with each particulate test at 

the source discharge point according to EPA Method 9 (2) protocol. 

The particulate matter emission results are summarized below: 

Ammon i urn Sul fate Dryer Baghouse 

Test 
No. 

1 

2 

3 

Test Particulate Concentration 
Location Grains/DSCF Pounds/Hour 

Exhaust Stack 0.016 0.16 

Exhaust Stack 0.023 0.23 

Exhaust Stack 0.026 0.25 

No visible emissions were observed emanating from the baghouse exhaust 

stack during the test program by the certified observer. 

Detailed summaries of test data and test results are presented in Tables 

1 and 2 of this report, respectively. 

(1) Code of Federal Regulations, Title 40, Part 60, Appendix A, “Standards 
of Performance for New Stationary Sources,” August 18, 1977. 

(2) Federal Register, Vol. 39, No. 219, November 12, 1974. 

-l- 



The Emission Measurement Branch of the U.S. Environmental Protection 

Agency contracted Roy F. Weston, Inc. to conduct a source testing and 

ana,lysis program at Occidental Chemical’Company’s Houston, Texas 

Ammonium Sulfate Plant. The objective of the testing program was to 

measure various emi siion parameters from Oxychem’s Ammonium Sulfate 

Dryer Baghouse. 

The location tested, plus the number and types of tests performed at 

the site are listed below: 

1. Ammonium Sulfate Dryer Baghouse Exhaust Stack. 

a. Three one-hour part 

b. Three opacity tests 

determinations of p 

simultaneously with 

culate tests by EPA Method 5. 

by EPA Method 9. Visual 

ume opacities were determined 

the particulate tests. 

These tests were conducted on 26.October 1978 by Weston personnel. Tests 

performed previously at the exhaust stack indicated emiTsions greater than ‘_ 
might be expected from a bag collector used in this application and were 

attributed to leaking bag(s). 

The baghouse inlet duct location was not tested during this period since most 

of the internal area of the duct was filled with an irregular buildup of product 

ids (whi ch prevented representative sampling) as shown below: sol 
Port Y 

~68% Blockage Port x 

b-----11” I.D. 
Baghouse I nl et 

Duct Cross-Sectional View 

-2- 



A decision was made not to test the inlet duct since the entire unit would 

have been required to shut down to enable the duct to be cleaned. 

Test data and test results of the outlet testing program are presented in 

Tables 1 and 2 of this report, respectively. Also, incorporated herein is 

a description of the test location, test equipment, test procedures, sample 

recovery , and analytical methods used during the test program. Raw test 

data, laboratory reports, sample calculations, equipment calibration data, 

baghouse detai Is, and a list of project participants are provided in 

Appendices A through F, respectively. 

- 3 - 



DESCRIPTION OF PROCESS 

Ammonium Sulfate Dryer 

Anhydrous ammonia and sulfuric acid are combined to yield granular ammonium 

sulfate at a rate of 14 to 18 tons/hour. The heat of reaction causes 

the desired moisture loss in the dryer to produce the final product. The 

final product drops from the dryer and is then conveyed to storage. The 

moist hot air from the dryer, which contains ammonium sulfate fines, is 

drawn through a baghouse to effect additional product recovery while re- 

ducing particulate emissions. 

A schematic diagram of the Ammonium Sulfate Dryer and Baghouse is presented 

in Figure 1. 



OCCIDENTAL CHEMICAL COMPANY 

Houston, Texas 

FIGURE 1 

AMMONIUM SULFATE DRYER A!!D BAGHOUSE 

Gas Flow to Atmosphere 

Exhaust Stack-$ 
Test Site I 

Inlet Duct 

/-(..-g 
/ 

Shelter 

,! I 
Ammonium I 

Sulfate 
Dryer 

\ 
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DESCRIPTION OF TEST LOCATION 

Ammonium Sulfate Dryer Baghouse Exhause Stack 

Tl;., 0 3 ’ ’ I.D. test ports were placed on one side of the 7-l/2" x a-5/8” 

rectangular exhaust stack serving the baghouse. The ports were located 

15 diameters downstream and IO diameters upstream from the nearest flow 

disturbances. Since the eight and two diameter criterion were met, a 

minimum of eight traverse points were required by EPA Method 1 regulations. 

Figure 2 illustrates duct geometry plus port and sampling point locations. 

-6- 



OCCIDENTAL CHEMICAL COMPANY 

Houston, Texas 

FIGURE 2 

AMMONIUM SULFATE DRYER BAGHOUSE EXHAUST STACK 
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inside Near 
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The test train ut 

duct location was 

ilized for particulate sampling at the baghousz exhaust 

the standard EPA Method Five Train (see Figure 3). 

DESCRIPTION OF SAMPLING TRAIN 

Particulate Sampling Train 

A stainless steel nozzle was attached to a heated (ti25O’F) 3’ borosil icate 

glass probe which was connected directly to a borosilicate filter holder 

containing a 4” Reeve Angel 900 AF glass fiber filter. The filter holder 

was maintained at approximately 250°F in a heated chamber, and was connected 

by a section of borosilicate tubing to the first of four Greenburg-Smith 

impingers which were included in the train to condense the moisture in the 

gas stream. Each of the first two impingers contained 100 ml of distilled 

water, the third was dry and the final impinger contained 200 grams of dry 

pre-weighed silica gel. The first, third, and fourth impingers were modi- 

fied Greenburg-Smi th type; the second was a standard Greenburg-Smith impinger. 

All impingers were maintained in a crushed ice bath. A RAC control console 

with vacuum pump, dry gas meter, a calibrated orifice, and i ncl i ned manometers 

completed the sampling train. 

Flue gas temperature was measured by means of a Type K thermocouple which 

was connected to a direct readout pyrometer. The thermocouple sensor was 

positioned adjacent to the sampling nozzle. 

Gas velocity was measured using a calibrated “S” type pitot tube provided with 

extensions and fastened alongside the sampling probe. Gas stream composition 

(carbon dioxide, oxygen, and carbon monoxide content) was determined uti 1 izing 

Orsat apparatus to analyze stack gas samples. Gas stream composition proved 

to be ambient air since no combustion products were found in any of the stack 

gas effluent samples. 
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TEST PROCEDURES 

Preliminary Tests 

Preliminary test data was obtained at the sampling location. Stack geometry 

measurements were recorded and sampling point distances calculated. A pre- 

liminary velocity traverse was performed utilizing a calibrated “S” type pitot 

tube and a Dwyer incl ined manometer to determine veloci ty prof i 1 es. Stack 

gas temperatures were observed with a direct read-out pyrometer equipped with 

a chromel-alumel thermocouple. Gas stream composition and moisture content 

values were estimated from previous stack testing reports. 

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

isokinetic sampling procedures. 

Calibration of the probe nozzles, pitot tubes, metering systems, probe heaters, 

temperature gauges and barometer were performed as specified in Section 5 of 

EPA Method 5 test procedures (see Appendix E for calibration data). 

Ammonium Sulfate Dryer Baghouse Exhaust Stack 

A series of three EPA Method 5 tests were performed at the Ammonium Sulfate 

Dryer Baghouse exhaust stack. Twelve points were traversed, six per port axis 

for five minutes each yielding a test period 60 minutes in length. 

During particulate sampling, gas stream velocities were measured by inserting 

a calibrated “S” type pitot tube into the stream adjacent to the sampling 

nozzle. The velocity pressure differential was observed immediately after 

positioning the nozzle at each point, and sampling rates were adjusted to 

maintain isokinetic sampling. Stack gas temperatures were also monitored at 

each point with the pyrometer and thermocouple. Additional temperature 

measurements were made at the final impinger and at the inlet and outlet of 

the dry gas meter. 

- 10 - 



Test data was recorded every five minutes during all test periods. Table 

1 presents a summary of test data for each of the three runs. Test result 

summarization appears on Table 2. 

Visible emissions observations were recorded concurrently with each par- 

ticulate test repetition by a certified observer according to EPA Method 9 

procedures. See Table 2 for result summary. 



ANALYTI CAL PROCEDURES 

Particulate Sample Recoverv 

At the conclusion of each test, the sampling train ‘was dismantled, openings 

sealed, and the components transported to the field laboratory. Sample 

integrity was assured by maintaining chain of custody ;ecords which will 

be supplied upon request. 

A consistent procedure was employed for sample recovery: 

e The glass fiber filter(s) was removed from its holder with 

tweezers and placed in its original container (petri dish), 

along with any loose particulate and filter fragments (Sample 

1). 

l The probe and nozzle were separated and the internal par- 

ticulate rinsed with distilled water into a borosilicate 

container while brusting a minimum of three times until no 

visible particles remained. Particulate adhering to the 

brush was rinsed with distilled water into the same container. 

The front half of the filter holder was rinsed with distilled 

water while brushing a minimum of three times. The rinses 

were combined (Sample 2) and the container sealed with a 

Teflon 1 ined closure. 

l The total liquid in impingers one, two and three was measured, 

the value recorded, and the liquid discarded. 

l The silica gel was removed from the last impinger and immediately 

weighed. 

l A distilled water sample was retained for blank analysis. 

- 12 - 



Particulate Analyses 

The filters (Sample 1) and any loose fragments were desiccated for 24 hours 

and weighed to the nearest 0.1 milligram to a constant weight. 

The distilled water wash samples (Sample 2) were evaporated at 105’C and 

ambient pressure in tared beakers, and desiccated to constant weight. Al 1 

sample residue weights were adjusted by the water blank value. 

The weight of the material collected on the glass fiber filter(s) plus the 

weight of the residue of the nozzle/probe/front-half filter holder washes 

represents the “total” EPA Method 5 catch. Complete 1 aboratory resul ts are 

presented in Appendix B of this report. 



DISCUSSION OF TEST RESULTS 

Particulate test data and test result summaries are presented in Tables 1 

and 2 of this report. 

No unusual process operating conditions iuere encountered during any of the 

test periods. 

The amount of particulate matter discharged to the atmosphere from the 

baghouse was low ( $0.026 grains/dscf and L, 0.25 pounds/hour). The certi- 

fied observer further corroborated the particulate test findings since no 

visible emissions were recorded emanating from the stack during the test 

program. 
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1 
I 
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10-26-75 
0850 - 0553 

Test Data 

Test Number 
Test Dare 
Test Period 

Sampling Data 

Sampling Duration, liautes 
Nozzle Diameter, ;nches 
Barometric Pressure, inches mercury 
Average Orifice Pressure Oifferential,oinches ater 
Average Dry Gas i?mFeratUre at neter, F 
famole Volume at Meter Conditions, cub/c feet 
Sample Volume at Standard Conditions. cubic COet 

Gas Stream Yoisture Content 

Total Water Collected by Train, ml 
Standard Volume of Water Collected, cubic feet 
hoisture in Gas Stream, percent by volume 
Hole Fraction of Dry Gas 

Gas Stream Conposition 

C02, percent by volume 
02, percent by volume 
co, percent by volume 
N2, percent by volume 
Molecular Weight of Wet Gas 
Molecular Weight of Ory Gas 

Gas Stream Velocity 

Static Pressure, inches water 
Absolute Pressure, inches mercury 
Average Temperature, OF 
Pitot Tube Calibration Coefficient 
Total Number of Sampling Points 
Velocity at Actual Conditions. feet/second 

Gas Stream Volumetric Flow 

Stack Cross-Sectional Area, square feet 
Volumetric Flow at Actual Conditions, cubic feet/minute 
Volumerric Flow at Standard Conditions, cubic feet/minute 

Percent Isokinetic 

811. 
3.95 
7.3 
0.927 

0.0 
20.9 

0.0 
79.1 
28.17 
28.97 

4.2 
30.22 

114. 
0.843 

12.0 
51.4 

0.45 

1,390. 
1,200. 

93.0 

Process Operations Data 

Product Production Rate, Tons/hour 

1 
Standard Conditions - 68'F. 29.92 inches mercury, dry basis. 

- 15 - 

17. 

1 o-G6-7a 
1044 - 1146 

3 
10-26-78 

1222 - 1325 

60.0 
0.250 

29.91 
2.17 

99. 
54.15 
jO.03 

139. 
6.54 

11.6 
0.884 

0.0 
20.9 

0.0 
79. I 
27.70 
28.97 

4.2 
30.22 

114. 
0.843 

12.0 
50.1 

0.45 
1,380. 
1,130. 

97.5 

60.0 
0.250 

29.91 
2.74 

98. 
54.03 
50.04 

0.0 
20.9 

790:: 
27.91 
28.97 

4.1 
30.21 

121. 
0.843 

12.0 
s0.a 

0.45 
1,370. 
1,140. 

36.9 

17. 17. 



Test Data 

Test Nu.7be r 
Test Date 
Test Ti~ne 

I 2 3 
13-26-78 10-26-7a 10-24-78 

0850 - 0353 1044 - lib6 1222 - 1325 

Gas Flow 

Standard Cubic Feet/minute, dry 
Actuai Cubic Feet:minuca, wet 

Particulate5 

Nozzla, Probe and Front Half 'ilter Holder Cstch Fvacricn,y 
Filter Catcn Fraction, g 

Total Particulatrs, g 

Particulate Emissions' 

Grains/dry standard cubic foot' 

Poundsjhour 

Visible Emissions 

1 5 percent opacity, minutes observed 
0 percent opacity, minutes observed 
No visible emission, minutes observed 

1,230. 1,130. 
1,390. i,380. 

0.040l 
0.0115 

0.0516 

0.016 

0.16 

0. 

6:: 

0.0563 
0.0137 

0.0756 

0.023 

0.23 

0. 

6:: 

l,lhO. 
1,370. 

0.024 

0.25 

0. 

6:: 

'Based on Total Particulates captured by train. 

2 
Standard Conditions = 68'F and 29.92 inches mercury. 

- 16 - 



^ 

.: 

I 

. 

RAW TEST DATA 



8 
I 
I 

i 

TRAVERS~POINTLOCATION FORCIRCULAROUCTS 

,<? !-,” I 

.I 

PLANT 
,y, ‘5’ 

I / \ . :- * .- '_ ,..L ,k'-.. :r^.. .- I' 
DATE I <i ,'- ;,' 'P-. . . 

i lb _ _ , . . 
SA:~PLING~L~CATION ,.;. . , ;+-. L +L:,. ' > . . ., .I .T , 

INSIDE OF FAR K'ALL TO 
OUTSIDE OF PORT.IDISTANCE A, 

I/- 5.2 
,' - 

INSIDE OFNEARWALLTO /' ,. 
OUTSIDE OF PORT.rDlSTANCE Bi 

= / ""' , , ,p 

STACK I.D.. IDISTANCE A - DISTANCE BI 
NEAREST UPSTREAMDISTURBANCE 
NEARESTDOiYNSTREAM DISTURBANCE *- \ ., . // / /5 && : 

G"Lcz, : f- CALCULATOR - SCHEMATIC OF SAMPLING LOCATION 

1 j TRAVERSE 1 PRODUCTOF I TRAVERSE POINT LOCA:ION / 
POINT FRACTION COLUMNSZAND3 1 FROM OUTSIDE OF PORT / 

I NUMBER 1 0FSTACKl.D. / STACK1.0. / (TONEARESTI 8 INCH) ) DISTANCEB ) (SUMOFCOLUh7NS4S5i 

L I I 

1. 
1.. 

I 
I 

--I--- 
/ ‘._ 

l -. 
I 

I - ! 
i .I. 

I 
1 
I 

I-----! I I ! 
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P,RELIMINARYVELOClTYTRAVERSE 

DATE '4 /& -zC-",:( 

LOCATION ..-\I ' ‘- ' 

STACK I.D. r: .7 ', i 

BAROMETRIC PRESSURE, in. Hg 
STACK GAUGE PRESSURE, in. Hz0 

OPERATORS /‘, '/y " : I \ /'(- ,> i', :, ?,, .\ 
r 

. 

LI - 

‘. ,_ 

SCHE:rlATIC OFTRAVERSEPOINT LAYOUT 

TRAVERSE VELOCITY STACK 
POINT HEAD TEMPERATURE 
NUMEER cbp,). in.HzO 'T& "F 

,y 1. .? I 
ZJ, 3 7 

J l -zq 
.5+-q 

c 51 / r’p 1 

AVERAGE 



NOMOGRAPH EATA 

I 
8 
8 
I 

DATE 
! :.;, c 7 >,; - -- ' -- 

SAMPLING LOCATION 
/p, <,* / -.A +. j;' ,*, ~ -. '7 . 

CONTROL BOX NO. 335-3 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. in.H20 1 AH,; 1 /. G1 1 

AVERAGE METERTEMPERATUREtAMBIENT+20'Fi,"F ' Tmavg. 
1% I 

PERCENTMOISTUREIN GASSTREAM BYVOLUME 

BAROMETRIC PRESSURE AT METER,in Hg 

STATIC PRESSURE IN STACK, in. Hg 

(Pm,+O.O73 x STACKGAUGE PRESSURE in in.H201 

RATIOOFSTATIC PRESSURE TOMETER PRESSURE 

AVERAGESTACKTEMPERATURE,"F 

AVERAGEVELOCITY HEAD,in.H20 

MAXIMUM VELOCITY HEAD.in.H20 I Jpmax. b-7 I 

C FACTOR 

CALCULATEDNOZZLE DIAMETER.ln. 

ACTUALNOZZLEDIAMETER,in. i ,250 
4 

..5' 
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,’ 
,. c- 

RUN NUMBER (: ) I. ..I. ~~~ .~~ 
OPERATOR I’ c i; c,s1m 
AMBIENT TEMPERATURE 3 l ;ln 
BAROMETRIC PRESSURE x2!_ _ 

IMPINGER ’ 
TtMPERATURE. 

“F 



REAII AND RECORD ALL DATA EVERY w% MfNUTtS 

I PUMP 
VACUUM. 

,’ 

T 1 MPL RAT WE, I 

ti:::t I;:::1 I 4-1 . . . -i . . . 1. 
I_!? ., .I1 “7’ . . . ..I 

_:;-. ,;.-. 
.-._, . . . i 

y;. -,.: ::- ..; i. ,..! ... 
;‘..:’ . . . . ..I ,_“‘, _::“’ ,::j :;;i:: _,,::,, ; ,y :,y- ..“-I, ,.... ., 

.’ ! 
. . . . 2,. ,,;::j -I:, ” . . . . .‘.’ .:.:’ ” 

I..-; t:::j . . .._ Ii i:,(ji !:,g.:, ):,<I p..f .‘::t’ i)_, I),‘,, +.I ,_; .. --I- 
__.l..I ..,. I 1. 1 1.1’! :::. . . . . / ,. ‘. / ” ; ” 

.,, -i,,, .-.-.I ...,, 1 ,:.(I I,:,) ;:y /:I’:I I” ‘, .:, ! ‘: :,’ ,:,/ !” 1.;:; 



SAMPLING LOCATlOtj 
SAMPLE TYPE 

AMBIENT TEMPERATURE 75 C’ 
BAROMETRIC PRESSURE e-=3:\: 
STATIC PRESSURE. ‘Psi _.--~ 
FILTER NUMBER (I) ZY-I.T3_ 4 

PROOF LthClH AND TYPE .{ ‘j ); 
-- I--- ~~ 

NI!ZZLF I II. ,: , ,. ‘I 
ASSUMED MOISTURE, “0 _ ‘?” 
SAMPLE BOX NUMBER _ ~~ I~_ 
METER BOX NUMBER ~~ :‘:“m:: 1. 

READ AND RECORD ALL DATA EVERY&-~ MINUTC S 
La,/ : 
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SUIWRY * 
RECQ2D OF VISiSLE EliISSIO~lS r 

Conipany il'C!E *' Hours of Observation "_' .' ,'. 
- ,I. >- . . ~__ . 

Plant Address - .+I * .‘ '* -\ . * . Observer , . .-.-"" T 

Type of Discharge f--T (STACh OTHi R .-' , _)b 
Discharge Location ( ,'i '~ -* .* 

_ . 
, . . : ._ '. 

I e. ,I. * , 8 
Ueiyht of Point of Discharge - . -. . : 

Observer's Location: 

Distance to .Dischsrge Point * '-. -is " 
.,. >-- / 

Height of Observation Point -.s '+ 

Directi'on from Discharge Point 

Background Descripticn 

IdeatIler: Clear 

Uind Direction Uind V?loc 

Plunie Cescription: 

Detachsd: Yes NO 

Color: Black lh i te Other 
_ --___ ._ --.- . - _.---_ ---- ---._ _ _ ._ .-_. _ _ - 

Plme Dispersion Bch?vior: Looping Coning Faming 

Lofting Funigating 0the.r 
. 

Estimtcd D istdnce Plu17e Visible - 



RECORU OF VIS1hLE EMISSIONS 

Company Hame X;/ 0 -JcIhuk- Date .-A-> / -EL&-?9 _ 

Plant Address \k r\ . Observer T, C, 13 '/L'LI',';,' 



RECORD Of VISIBLE EMISSIONS 

Company tlame In' "+ ' 
,,- \ 

.\ ,J t I . Date 
s , . .C. C," ; -4:' ' ! 

Plant Address .." q,,'*-.- - p -, .3 -. Observer G , t. , I c ' 

stack Location ! -. .',-, ,-' '. ST ',y-- Observer's 1 I ,y ,,': -..:. ? 
Location .- +. ' ..* . 

Weather Conditions 

T I YE COM!,lEMS 
TX? i1r:r\ SECCIDS - 

00 15 30 45 - 
. . 1 

/ 0') 

0 1 ' "( -' - 

02. - 
'\ 

03 - " L 

04 --. -\ -_ 1‘ 

05 -. '\ -> '.-, 

06 * " ' '.' 

o7 h,, =Y . 

.*, 08 1, 
,--- '-x ' 

09 ". *: " '_ 
1o -. :y. -. !_ 

‘ 

_ . 

.-._ 



RECORII OF VISIBLE EXISSIONS 

Ccmpany Name 

Plant Address ---IA -+-J\n 
*- I 

Stack Location 1 -.r : '**,C...',- " Ic Observer's 1 

!!cather Conditions 

1- 38 

39 

=t 40 

53 

0 54 

* 
55 

56 

57 !E 53 

59 

TI KE COYFIENTS 



RECORD OF V 1OLE EI~IISSIONS 

Company Name 

Plant Address 

Stack Location 25 V 
I 

,r. \ ,* 8 ye ,* CT A I Observer': 
Locution 

,- -' 
Z'... I '- . . .._- 

!,lcJther Conditions 

--- ilK I i.1 1 Pi 

---I- 

35 

36 
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37 

38 

33 

'47 

48 

49 
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53 

54 

55 

56 
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RECORO OF VISIBLE EMISSIONS 

f? P 1 -. -a 
Company Hame . . 1 Y ‘J '\.I' ,+ 'r';, Date ' %; -" -3 - " 

I I -7. * '\ / . * 
Plant Address ;'r~ &'kT ,-' .P\ . Observer _ , ._ - .> ' '_' T ' 

r \ 
Stack Location 'I_ ** \ *'I ' ' * I *.I . Observer's J i ,-. ' ,a i_. 

\ Location 
Weather Conditions 

. . 

I 



RECORII OF VISlDLE EI~ITSSIONS i 

C _!.-a : ws {"l.r C-J Date .j J 
company Name Q 

4 $7 
‘ - &!D -, j 

.* ' 8 
Plant Address --T": f ; _ 'r - y. 7 y-y ?; Observer T, 

. \ 
Stack Locatim -1' ' "- Observer's I - ., ( 

Location . '. .' 
!icather Conditions 

TIitc i CO;GiENTS 

57 a.- -- 

58 

59 



RECORO OF VISIBLE EMISSIONS 

I --a .-. 
\ *.a-- .%I, $8’ 

Plant Address ; I ,.( s z . - . , 3 ,‘7 i:. _ 1 j. Observer . ' , I'* z ' 
! .1, r”’ 

Stack Location ,' ' e- I-' _. I- :* 2 Observer's , ,._ . ' , 
Location **- * I).'0 , 

Weather Conditions 1 . 



Stack Lccati3n 

iiczther Conditions 

Observer'; 
Location 
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Company Hame -,i I . ..' ,. ) fe. \ P p/T 
r, ' * -2 

i ._ 1 Date '2, I,,..‘:~..~ 
, . . 

Plant Address " +* ..r'p :. 
.-? ' # , : -, &I. . :I 

. ., Observer ?!l , : ; .? 1 I 
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Stack Location " - 
-...a . . Observer's L i * 
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Weather Conditions 
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ANALYTICAL DATA 
I 

FRONT HALF 

ACETONE %AStI OF NOZZLE.PROBE, CYCLONE(BYPASS). 
FLASK.FRONTHALFOF FILTERHOLOER 

FILTER NUtlBEF __ 
I,_. , '_. :. ,c- -. _, 

LABORATORY RESULTS 

CONTAINER 3c ry * 1 ‘; .d. \ cl,\ mg 

FRONTHALFSUBTOTAL ‘53.6 ng 

BACK HALF 

IMPINGERCONTENTSANO WATER WASHOF 
IMPINGERS. CONNECTORS, AN0 BACK 
HALFOF FILTERHOLDER 

ACETONE WASH OFIhlPINGERS. CONNECTORS, 
ANOBACKHALF OF FILTERHOLDER 

hlOlSTURE 

SILICAGEL 0 ',P 
FINAL WEIGHT -+-y&e g g ' 
INITIAL WEIGHT +";,; g D 
NET WEIGHT e-i.- 8 t 

CONTAINER mg 
ETHER-CHLOROFORM 

EXTRACTION mg 

CONTAINER mg 

BACKHALFSUBTOTAL w 

TOTAL WEIGHT mg 

SUBTOTAL -- g 

2 7 

TOTALMOISTURE -"--I g 
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ANALYTICAL DATA 

SAMPLE BOX NWBER __ '~ " ',- 

CLEAN UP hlAN 
. 

FRONTtiALF 

ACETONE WASH OF NOZZLE.PROBE. CYCLONEtBYPASS). 
FLASK.FRONTHALFOF FILTERHOLDER 

COMhIENTS: 

LABORATORY RESULTS 

CONTAINER - ~ '- \ 3.' "g 

FRONTHALFSUBTOTAL 7<6 mg 

BACKHALF 

IMPINCERCONTENTSAND WATER WASH OF 
IMPINGERS.CONNECTORS,AND BACK 
HALFOF FILTERHOLDER 

ACETONEWASHOFIhiPINGERS. CONNECTORS, 
ANDBACKHALF OF FILTERHOLDER 

CONTAINER mg 
ETHER-CHLOROFORM 

EXTRACTION mg 

CONTAINER mg 

BACKHALFSUBTOTAL mg 

MOISTURE 

IMPINGERS Z--C 
FINALVOLUME -> ml 
INITIAL VOLUME ???-- ml 
NETVOLUME t2: ml 

SILICA GEL 
FINAL WEIGHT ?" ./-f I' 
INITIAL WEIGHT .+ : 

8 
0 

NET WEIGHT v I g 

TOTAL WEIGHT v 

SUBTOTAL ___- !2 

* - .> 

TOTALMOISTURE '.-? " g 



# 
ANALYTiCAL DATA 

FRONT t1ALF 

ACETONE icASH OF NOZZLE.PROBE. CYCLONE (BYPASS). 
FLASK.FRONTHALFOF FILTERHOLDER 

COfhyENTS. 

LABORATORY RESULTS 

CONTAINER ' . .- e c,,"; mg 

CONTAINER - I . 4 mg 

BACK HALF 

IMPINGERCONTENTSANDWATERWASHOF 
IMPINGERS.CONNECTORS, AND BACK 
HALFOF FILTER HOLDER 

ACETONE WASH OFIMPINGERS.CONNECTORS, 
AND BACKHALF OF FILTERHOLDER 

MOISTURE 

IMPINGERS 
FINALVOLUME -_- 33/ m, 

INITIAL VOLUME zr-‘ ml 
NETVOLUME /,'/I ml 

SILICA GEL 
FINAL WEIGHT py ,s g g ' 
INITIAL WEIGHT 36) g 0 
NET WEIGHT 

I_", I; 
g 8 

FRONTHALFSUBTOTAL 553.3 mg 

CONTAINER mg 
ETHER-CHLOROFORM 

EXTRACTION mg 

CONTAINER mg 

BACKHALFSUBTOTAL _... mg 

TOTAL WEIGHT mg 

TOTAL MOISTURE "'e :- B 

SUBTOTAL -- g 
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SAMPLE CALCULAT I ONS 

Test Run 1 - Ammonium Sulfate Dryer Baghouse Exhaust Stack 

1. Volume of dry gas sampled at standard conditions (68’F, 29.92 
‘n. Hg) , dscf. 

‘m(std) 

= 

Where: 

“m(s td) 

“m 

‘b 

AH 

Tm 
= 

17.647 = 

Y = 

17.647 xYxVm x !P + c-. : 

I, b 13.6 ( 

T + 
’ m 460 ‘; 

17.647 x 0.973 x 54.43 x ;I 29.91 .+ * 

96.2 + 4601 

‘! 
i = 50.55 

Volume of gas sample measured by the dry gas meter, 
corrected to standard cond i t ions, dscf. 

Volume of gas sample measured by the dry gas meter at 
meter conditions, dcf. 

Barometric pressure, in. Hg. 

Average pressure drop across the orifice meter, 
in. H20. 

Average dry gas meter temperature, OF. 

Factor that includes ratio of standard temperature 
(528OR) to standard pressure (29.92 in. Hg). ‘R/in. Hg. 

Dry gas meter calibration factor. 

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

= < ,I.04707 x VW,) + 0.04715 x w 
wsg 

“w(std) 

Where: 

V 
w(std) 

= (0.04707 x 72 ) + (0.04715 x 12 ) = 3.95 

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

V 
WC 

= Volume of liquid condensed in impingers, ml. 

- 1 - 



W 
wsg 

0.04707 

0.04715 = 

Weight of water vapor collected in silica gel, g. 

factor which includes the density of water 
(0.002201 ‘.:/ml ) , the molecular weight of water 
(18.0 lb/lb-mole), the ideal gas constant 
121.85 tin, Hg) (ftj)/(lb-mole) (OR)! ; absolute 
temperature at standard conditions (528’R), absolu e 

5 pressure at standard conditions (29.92 in. fig), ft /ml. 

Factor which includes the molecular weight of water 
(18.0 lb/lb-mole), the ideal gas c.nstant 
-21.85 (in. Hg) (ftj)/(lb-mole) (OR)!. absolute 
temperature at standard conditions (528OR), absolute 
pressure at standard conditions (29.32 in. Hg), and 
453.6 g/lb, f&g. 

B ws 

-2- 

3. Moisture content. 
V 

w(std) 

B I 
ws 

Where : 

B = 
ws 

V 
w(std) + ‘m(std) 

. 
= 0.073 

3.95 + 50.55 

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

4. Mole fraction of dry gas. 

Md 
t 1 

- Bws 

Md 
= 1 - 0.073 = 0.327 

Where: 

Md 
=: Mole fraction of dry gas, dimensionless 

5. Dry molecular weight of gas stream, lb/lb-mole. 

MWd 
= 0.440(%C02) + 0.320 (%02) + 0.280 (%N2 + % CO) 



MWd 

Where: 

MWd 

%C02 

%O 2 

%N 2 

%CO 

0.440 

0.320 

0.280 

-3- 

= (0.440 x )+ (0.320 x 

= 28.97 (Ambient air) 

= 

= 

= 

) +:0.280 ( + )3 

Dry molecular weight, lb/lb-mole. 

Percent carbon dixoide by volume, dry basis. 

Percent oxygen by volume, dry basis. 

Percent nitrogen by volume, dry basis. 

Percent carbon monoxide by volume, dry basis. 

Molecular we 

Molecular we 

Molecular we 

ght of carbon dioxide, divided by 100. 

ght of oxygen, divided by 100. 

ght of nitrogen or carbon monoxide, 
divided by 100. 

6. Actual molecular weight of gas stream (wet basis), lb/lb-mole. 

MWS 
= ! MWd x Md‘j + [i 8 (1 - Md)I 

MWS 
= (28.97 x 0.927) + 18 1 c ( - 0.927 2 

= 28.17 

Where: 

MWS 

18 

= Mol ecu lar weight of wet gas, lb/ 1 b-mo le. 

= Molecular weight of water, lb/lb-mole. 

7. Average velocity of gas stream at actual conditions, ft/sec. 
r T ., 4 

-,.- .j = 85.49 x c 
s (avg) 

P 
x (2.p) I j 

avg. x 
i ps x 



-rS 

-4- 

85.49 
’ (113.3 + 460 7. = X0.843 X0.869 X 
I 30.22 "28.17 - 

= 51.4 

Where: 

-1- s 

85.49 

C 
P 

.‘A p 

TS 

pS 

Average gas stream velocity, ft/sec. 

Pitot tube constant, ft/sec x 

Pitot tube coefficient, dimensionless. 

Velocity head of stack gas, in H20. 

Absolute gas stream temperature, OR. 

Absolute gas stack pressure, in. Hg. 

8. Average gas stream dry volumetric flow rates, dscf/min. 

Q s (std) 

Q s (std) 

Where: 

Qs(std) 

AS 

1058.8 

1058.8 x .vs x As x Md x Ps 

TS 

1058.8 x 51.4 x 0.45 x 7 
( + 460 

1,200. 

Volumetric flow rate of dry stack gas, corrected to 
standard conditions, dscf/min. 

Cross-sectional area of stack, ft2. 

Factor which includes standard temperature (528OR), 
standard pressure (29.92 in. Hg), and 60 sec/min, 
(OR) (set) 

( in. Hg) (min) - 

9. I sok inetic variation cal-culated from intermed iate values, percent. 



-5- 

17.316 x TS 
= ’ ‘m(std) 

V 
S 

x 8 x Ps x Md x (Dn12 

= 17.316 x 573.9 x 50.55 

51.4 x 60 x 30.22 x 0.927 x (0.250 I2 

= 93.0 

Where: 

I = Percent of isokinetic sampling. 

0 

‘n 

17.316 

= Total sampling time, minutes. 

= Diameter of nozzle, inches. 

= Factor which includes standard temperature (528’R), 
standard pressure (29.92 in. Hg), the formula for 
calculating area of circle YD’ 

4 , conversion of 

square feet to square inches ( 144)) conversion of 
seconds to minutes (60). and conversion to 
percent (loo), (in. Hq) (in2) (min) . 

(OR) (ft2) (set) 

10. Particulate concentration, gr/dscf. 

cl 
= 

cl 

Where: 

c1 

Mt 

0.015432 

0.015432 x M, 

4 

= 0.016 

V 
m(std) 

0.015432 x 51.6 

50.55 

Particulate concentration, gr/dscf. 

-Total weight of particulate caught by train, mg. 

Conversion factor of gr/mg. 

11. Particulate mass emission rate, lb/hr. 

PMRt S 0.0685714 x Cl x Qscstd) 

= 0.0085714 x 0.016 x 1,196 = 0.16 



8 
I 
8 
t 
1 
I 
a 
I 
t 

8 

t 
I 
a 
1 
t 
t 
I 
t 
t 

Where : 

PMRt 

0.0085714 

-6- 

= Particulate mass emission rate, lb/hr. 

= Conversion factor relating minutes to hours (6O), and 
grains to pounds (7,000),(1b) (min)/(gr) (hr). 
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Orifice 
ma rlcme tcr 

setting, 
Ait, 

in. I120 

0.5 

Temperaiu~.e 
-.-_ -_ -- 

L'ry 93s r;!(!L(2t- --- I 

Average 

Calculations 
Iv- I 

I I-- y -1- A”@ 
---I- 

v\, pb (td + 460) All --~__-_-_ 
AII 

I 0.0317 311 ------- . . -- 
Ati 13.6 Vd Pb + FjT6 460 

> / 
PI, (td + 460) 

_- 

- ---- 

-- 

-- 

Y = Ratio of accuracy of wet test meter to dry test meter. Tolerance = f 0.01 

Ati@ = Orifice prcs5urc differcrltial that gives 0.75 tfm of air at 70" F and 29.92 
inches of mercury, in. 1120. Tolerance - 2 0.15 
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THE ‘PENNSYLVANIA STATE UNIVERS 1 

231 FEaSSKE L,\IIOR,\TOK’I’ 

8 

UNIVERSITY PARK. PENXS‘I’LVANIA IhROl 

4 Juae 5, 1373 

I 
8 

Arc3 cc& 314 

465-1415 

. 

?ir. Jeffrey D. O'Neill 
Roy F. 'Jeston, Incorporated 
Westoc Gay 
West Chester, ?ennsylvania 19330 

Dear Yr. O'Neill: 

Please be advised that you successfully completed the 
"Visible Emissions" course given June 1, 1978. You are 
certified to evaluate visible emissions since you met the 
standards described as Yethod 9 in the Federal Register of 
November 12, 1974. These standards are: 

1) To maintain an average deviation of less than 
7.5% for a set of 25 white smoke plumes and a 
set of 25 black smoke plumes. 

2) To have no single reading of the 50 plumes to 
be in error by more than 15%. 

i 

~pT=$;p+y~ 
Robert Jennings Heinsohn 
Professor of Mechanical Engineering 
Project Director 

RJH/cb 

Enclosure 
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c-40 

Efficient, low-ma .intenance filters for any air volume. 

Carter-Day These diagrams ii/us:rate the unioue Dual Re- 
verse air cieanmg syskm 3 !he “CS” liiter Carter-Day 

type “RJ” filter type “CS” filter 
Exclusive combined shock design. 
Efficiency up to 99.99+%! 

Designed to operate at higher air-to- 
cloth ratios on difficult applications. 
Requires only 80 PSIG of compressed 
air. Can be supplied with individual 
hoppers or trough type hoppers for 
multiple installations. For complete 
information, ask for Bulletin No. L- 
1126R2. 

Performance proven in hundreds of 
installations. 

Versatile - handles air streams with 
light, medium or heavy material con- 
centrations. Efficient-up to 99.99+0/o. 
Simple design. Automatic, continuous, 
low-cost operation. Can be supplied 
with individual hoppers or trough 
type hoppers for multiple installa- 
tions. For complete information, ,ask 
for Bulletin No. G-464R. 

CAPACITY TABLE - DAY “RJ” FILTERS 

P u Pressure 
Blower 

Cloth 
Area 
iq. FL 

I 
12RJ26 1 

[ 12RJ36 
12RJ48 

j 12RJ60 
j 18RJ36 

18RJ48 , 
1 lBRJ64l 
1 24RJ37 

24RJ48 I 
hl 24RJ.50 

! 24RJ72 

57.5 
83.5 

105 
131 
125 
165 
208 
200 
255 
320 
385 
448 
600 
765 
960 
155 
340 
530 
-- 

i 24RJ84 
72RJ37 
72RJ48 

/ 72RJ60 
; 72RJ72 1 
/ 72RJ84 1 

72RJ96 1 

ilasre 
Lgth. 

26 
36 
4.8 
60 
36 
40 
60 
37 
48 
60 
72 
84 
36 
48 
60 
72 
84 
96 

Feat of Air, 
lr to Media 
-iii-l- 

570 
835 

1050 
1310 
1250 
1650 
2080 
2000 
2600 
3200 
3850 
4480 
6000 
7650 
9600 

11550 
13400 
15300 

/Min. (CFM) 
Ratio 

855 
1252 
1575 
1965 
la75 
2475 
3120 
3000 

Y 

3900 
4800 
5775 
6720 
9000 

11475 
14400 
17325 
20100 
22950 

1140 
1670 
2100 
2620 
2500 
3300 
4160 
4000 
5200 
64w 
7700 
8960 

12000 
15300 
19200 
23100 
26800 
30600 

12 
12 
12 
12 
18 
18 
18 
24 
24 
24 
24 
24 
72 
72 
72 
72 
72 
72 

Blower 
NO. 

3Al 
3A3 
3A3 
3A6 
3A3 
3A3 
3A6 
313 
3A6 
3A6 
4A 
4A 
4A 
4A 
4A 
4A 
46 
48 

5 

285 
418 
525 
655 
629 
825 

1040 
1000 
1300 
1600 
1925 
2240 
3000 
3825 
4800 
5775 
67W 
7650 

L 
he 

:ix Reverse Air 
Manifold 

:,-‘. Air Inlet 

z Filter Tubes 

:z Pressure 
Release Control ’ 

,” Air Outlet 

h -&, Orive Motor 

3 

CAPACITY TABLE - DAY TYPE “CS” DUST FILTER 

Cloth 
Cubic F.et of Air/Ml,,. (CFM) SCFM* : 

Filter A,-. Air to Media Ratio 

; Ma Sq. Ft. 10 15 

57.5 575 865 
83.6 835 

:3”: 

1250 

1310 1050 :9”3 

1 18CS36 
:i: 

1250 1875 
1670 

208 
25W 

2080 3110 4160 5200. 1.9 

200 3000 
255 :Ef: 3820 
320 
384 %!E4 :%Y: 

24CS84 448 4480 6700 

::E 15000 19100 :z ii 3A3 H 13.9 1 

19200 
3*3 .?I 

11500 24000 17250 
:2% 

7”: 
3A3 28800 3; 

5% 
2 

:~f~ :%i 30600 :i% SE E2 
:it 
3A6 

“RI” FILTER 
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PROJECT PARTICIPANTS 

The following Sieston employees participated in this project: 

Peter J. Marks 

Laboratory Manager 

econENVIRO?lomics Division 

Barry L. Jackson 

Supervisor, Air Testing 

econENVlRONomics Division 

Jeffrey D. O'Neill 

Project Scientist Assistant 

Gre 9 

I 
Ass i 

1 
Dav i 
I I 

ory Celiano 

stant Project Scientist 

d D. Maloney econENVlRONomics Division 

LaDoratory Technician 

econENVlRONomics Division 

econENVlRONomics Division 
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P !!!zz!! EVALUATOR &w &,,& EVALUATION DATE 9//Y/'% 

/ 
METHOD 5: SECONDARY EMISSIONS TEST REPORT EVALUATION 

STATE:- FACILITY: dhcm~ &,, co, l&l~od & TEST DATE: p'://ZJ3//7~ 

PROCESS(ES)TES &,,,,",, Ji,&& be. 

SAMPLING DURATION 2 
rwst have at Least 3 runs, each L 1 hour - 
duration, with sampling > 2 minutes at each 
traverse point, and total sampling voluna 2 30 dscf 

PRODUCTION RATE 
is process or production rate during 

2 
testing representative of normal rates 

04 3 2 7 /bsp'/t fo A&w/u' 

CONTROL DEVICE(S) 2 
are devices described, and their efficiencies g= 

METHOD 1 
are calculations accurate, and is figure provided 

METHODS 2,3 3 
are data and calculations included for 
gas velocity, cyclonic flow, and motecuter 
weight determination, and is source of 
barometric pressure noted 

METHOD 4 3 
are data and calculations included for 
moisture content determination, and is 
m0isture content realistic [ g saturation ] 

FIELD DATA is field data on standard 3 
forrss, and does raw data correspond with printouT 

BOILER TESTS 
calculation of F, from Orsat accurate 

SAMPLING TEMPERATURE 3 
-- both pro& and filter mast be maintained at 

248 t 25-F or other temperature specified in WSPS 

BACK-HALF 
if any, uhat method uas used to 
catch and recover condensible matter 

EQUIPMENT uere a bwosi ~icate glass probe 3 _ 
liner and a quartz fiber filter usad 

CALIBRATION uere both pre- and 
post-test calibrations performed for 

meter box 

pi tot tube 

tenpcrature sensor 2 - 

nozzle 0 4) 2 - 

: 

LEAK CHECKS both pre- and post-test 
3 

_ 

BLANKS uere fitter and reagent blanks 
z 

- analyzed, and uere any problems addressed 

SAMPLE PREP J 
filter desiccation and tare ueights doewanted- 

ISOKINETICS within IOO:IOX for att rrms 3 
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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 

Assignment No. 26. Three tests were conducted on December 12 and 13, 1978 

at the Chevron Chemical Company ammonium sulfate plant located in Richmond, 

California. 

Particulate tests were conducted at the inlet and outlet of a 

venturi scrubber controlling emissions in the exhaust gases from an ammonium 

sulfate drier using EPA Method #5. One test to determine particle size 

distribution was also performed at the inlet to the scrubber using an Andersen 

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 down- 

stream from the scrubber. 

The test arrangements were made through William Moriarty, Manager 

of Operations, Manufacturing, with Chevron Chemical Company. Dennis Holzschuh 

of the EPA was present during the tests as was Marvin Drabkin of Mitre 

Corporation who monitored the plant process. 

Scott EnvironmentalTechnoky IM. 
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2.0 SUMMARY OF RESULTS 

The particulate concentration at the outlet of the scrubber ranged 

from 0.0516 to 0.122 grains/scf and averaged 0.084 grains/scf for the three 

runs. The average gas flow rate was 4038 dscfm resulting in an average 

particulate mass flow rate of 3.0 lbs/hour. Inlet particulate concentrations 

averaged 43.8 grains/scf with an average gas flow rate of 3803 dscfm and 

particulate mass flow rate of 1424 lbs/hour. The collection efficiency of 

the scrubber was 99.9% for Test Run No. 2. Complete Method #5 results 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, respectively. 

The average moisture content of the ammonium sulfate crystals was 

0.54% at the drier inlet and 0.19% at the drier outlet. Complete results 

are shown in Table 2.3. 

The opacity at the outlet averaged 0% during each test. Results of 

the opacity readings are summarized in Tables 2.4 through 2.7. 

The field data sheets are included in Appendix A. 

m Scott Environmental Techmylnc. 



SET #263'2-01-0179 2-2 
FINAL REPORT 

'TABLE 2.1 
;;;UWA;; OF METHOD $5 L 

Run No. 

Chevron Chemical Company Date 

Date: 12/12 & 12/13/78 Time Started 

. * Time Ended 

1 _c 

Inlet 
4 Pm 

12/13 
1330 
1420 - 

-0.05 

2.50 

1.838 

I.94 

1.0491 

Gl.75 
2 
.2.390 

1.25l 
d .30; 

0 

1 

I 

, 

0.83 

28.90 -28.90 28.90' 

'Average in entire duct. I, , 

Outle. 
1 2 

12/12 12/12 
1245 '1705 

1504 1921 

30.26 30.25 

1.0 1.0 

1.23 1.23 

.835 0.835 

.075 1.075 . 

0.035 0.035 

128 128 

91.509 87.924 

1.16 1.04 

1.97 1.76 

574 571 

537 547 

166 151 

98.252 92.599 

7:81 '7.11 

0.074 0.071 

28.82 28.86 

t - 

0 

1 

0 

, 

3 

30.35 

12/13 
0902 
1124 

. Barometric Pressure: Ph,- (in. Hg.) 30.35 

Static Pressure: P_ (in. H-0) -0.05 I -0.05 1.0 

Area of Stack: A (ft') . 2.50 2.50 --I-- .838 0.838 

1.23 

.835 Pitot Coefficient: C, 

Meter Calibration.Factor: Y .075 

Ar'ea of Nozzle: An (in*) .035 

Total Sampling Time: @(Min.) 128 

Gas Samp1.e Volume: Vm (ft3) . . 17.225 42.429 I 98.371 

Avg. Velocity Head: (VT$vg. (in. H20) ,0.25 0.20 
I 1.30 

Avg. Orifice Pressure: AH (in H20) 
0.84 0.70 2.19 

Avg. Stack Temperature: Ts (OR) 
574 638 

I 
636 641 

Avg..Meter Temperature: T, (OR) 
I 

546 550 
I 

536 540 

Volume of Liquid and Silica'Gel 
Collected: Vlc (ml. 1 

Gas Sample Volume 8 Std. Cond.: 

Vm(Std) (ft3) = 17.64 Vm'f (PbartAH/13.6) 
Tm 

16 185 

11.57( 104.241 

Volume of Water Vapor: 

iw (std) (ft3) = 0.04707 VIc 8.71. 3.44 2.64 0.753 

0.061 
Wsture Content: Bws 

1.074 0.062 0.077 
I 

Molecular Weight of Stack Gas (dry): 
Md = 0.44 (% co2) + 0.32 (% 02) + 28.86 

0.28 (% N2+% CO) 

1Average durjng sampling. 
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I Inlet Outlet Location 
Run Number 

.-.- 
2‘ 

l- 

3 4 

28.22 28.24 

30.35 

: * 

27.61 

32723 39942 

4142 50902 

'4757.' 
31554.; 

25.023 42'.05 

$7.27 96.24 

701.73 1439 

99.4 94.1 

1 

28.02 %ti,O2 

-- 

30.42 
__I_- 

blecular Weight of Stack Gas (wet): 
MS 2 Md (lBws) +- 18.0 Bws 

Stack Pressure: P, (in. Hg) = Pbar + Pg/13.6 

28.09 

30.32 

63.19 

Stack Gas Velocity: 
vs (ft/sec) = 85.49. Cp (hPTs/PSMs) 

l/2 

I 

31.01 ~ 
I 

Stack Gas Volume Flow Rate: 
Qsd (dscfh/min) = 1059 (l-Bws)vs A Ps/T, 3612 

Actual Stack Gas Volume Flow Rate: 
Q (acfh/min) = 60 vs A 4652 

G(eight of Particulate Collected: mn (mg.) 1 7541.4 

Concentration of Particulate @ Std.Cond.(dry): 
C (gr/scf) q 

C$ (g/dscm) = 
0.01542 m /V (std) 
0.03529 mi/Vi (std)] 

45.48 

L 104.1 

59.61 

I__- 

3830 4027 4256 

4663 

0.0516 

0.118 

1.7 

825.1 
--. 

0.122 

0.27% 

0.0789 

0.181 

Mass Flow Rate of Particulate: 
Q (lb/hr) = 0.008571 Cs Q,, 

Isokinetic Rate: 
I (X) = 13.61 Ts Vm (std)/Ps vsA&(l-BWs) 

1408 2.7 

97.6 96.5 95.7 96.9 

/ 
Control Efficiency, % 

1 Average during sampling. 

2 Average in entire duct. 

3 Not included in average due to leak in sample train. 
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TABLE 2.2 

PARTICLE SIZE DISTRIBUTION 

Date: December 13, 1978 
Location: Chevron 
Sampling Location: Inlet 
Traverse Point No. Sampled: 19 

'bar ( in. Hg.) 

Stack Temp (OF) 
Sample Time (Min) 
Sample Volume (cf) 
Moisture ("13 H20) 

Meter Temp (OF) 
Flow Setting, AH 

( in. H20) 

Nozzle Diameter (in.) 

Sample Flow Rate (at stack conditions): 0.50 cfm 

Plate 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

Backup Filter 

TOTAL 

Net Wt. 
b-d 

157.3 

789.5 

1271.6 

413.8 

71.2 

13.2 

0.5 

0.0 

0.3. 

2717.4 

% 

5.8 

29.1 

46.8 

15.2 

2.6 

0.5 

0.0 

0.0 

0.0 

Cumulative ECD 
% (Microns) 

100.0 14.73 and larger 

94.2 9.28 

65.1 6.15 

18.3 4.26 

3.1 2.71 

0.5 1.40 

0.0 0.85 

0.0 0.58 

0.0 co.58 

30.35 

178 
2 
0.937 
6.1 

76 

0.67 

0.250 

Scott EnvironmentnlTechno!qy Inc. 
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FIGURE 2.1 

Particle Size, Microns 
1 I : 

I \,,:/\I;. l;:Ij;/l, 1;; \ 1 i 1 i 
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Date Time 

12-12-78 1442 

12-12-78 1440 

12-12-78 1712 

12-12-78 1716 

12-13-78 1119 

12-13-78 1117 

TABLE 2.3 

AMMONIUM SULFATE CRYSTAL 
MOISTURE ANALYSIS 

Test Sample Net Wt. Net Wt. Moisture 
Run No. Location Wet, Gms. Dry, Gms. % 

1 Inlet 361.0 358.8 0.61 

1 Outlet 344.3 343.7 0.17 

Inlet 372.1 370.2 O-51 

Out1 et 386.6 385.6 0.26 

Inlet 

Outlet 

409.1 407.0 0.51 

392.3 391.8 0.13 

Average at drier inlet - 0.54 

Average at drier outlet - 0.19 

Scott Environmental Techtdqylnc. 
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TABLE 2.4 

SUMMARY OF RESULTS OF OPACITY READINGS 

Location: Scrubber Outlet Stack Height: 20 feet 

Test Run No.: 1 Distance to Stack: 150 feet 
Date: 12-12-78 Wind Direction: South Speed: O-20 MPH 
Color of Plume: White Sky Description: Gray Clouds - 75% 

Note: Readings every 30 seconds; therefore, average opacity = sum/l2 

Set Time 
Number 

Opacity 
Start End Sim Averagt 

1 1230 1236 5 0 

2 1236 1242 35 5 

3 1247 1253 15 0 

4 1253 1259 15 0 

5 1259 1305 30 0 

6 1304 1311 15 0 

7 1311 1317 10 0 

8 1317 1323 20 0 

9 1323 1329 25 0 

10 1329 1335 10 0 

11 1335 1341 20 0 

12 1341 1347 15 0 

13 1347 1353 35 5 

14 1353 1359 35 5 

15 1359 1405 0 0 

16 1405 1411 15 0 

17 1411 1417 15 0 

18 1417 1423 10 0 

19 1423 1429 5 0 

OVERALL AVERAGE: 0 

Set Time 
Number Start 

Opacity 
End 'Sum -- Average 

Scott EnvisonmentaJ Techno@yInc. 
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Location 

TABLE 2.5 

SUMMARY OF RESULTS OF OPACITY READINGS 

. . Scrubber Outlet Stack Height 

Test Run No.: 2 

Date: 12-12-78 

Color of Plume: White 

Note: Readings taken every 30 set 
Set Time Opacity 
Number Start :End Sum Averagt 

1 1540 1546 15 0 

2 1546 1552 10 0 

3 1552 1558 5 0 

4 1558 1604 15 0 

5 1604 1610 10 0 

‘6 1610 1616 10 0 

7 1616 1622 20 0 

8 1622 1628 15 0 

9 1628 1634 10 0 

10 1634 1640 10 0 

11 1640 .1646 5 0 

12 1646 1652 5 0 

13 1652 1658 20 0 

14 1658 1704 5 0 

15 1704 1710 5" 0 

: 20 feet 

Distance to Stack: 150 feet 

blind Direction: South Speed: lo-20 MPH -L 

Sky Description: Gray clouds - 75% 
Is; therefore, average opacity = sum/l2. 

Set Time Opacity 
Number Start End 'Sum Averaye 

OVERALL AVERAGE: 0 

' 
Ia? 

1 Scott EnvironmentalTech-y Inc. 
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TABLE 2.6 

'SUM~IRY OF RESULTS OF OPACITY READINGS 

Location: Scrubber Outlet Stack Height: 20 feet 

Distance to Stack: 150 feet 

Wind Direction: South Speed: O-IO MPH 

Sky Description: White Clouds - 50% 

;; therefore, average opacity = sum/l2. 
Set Time 
Number 

Opacity 
~. End Start "'Sum Averaae 

21 1048 1054 0 0 

22 1054 1100 5 0 

23 1100 1106 0 0 

24 1106 1112 0 0 

25 1155 1201 0 0 

26 1201 1207 5 0 

27 1207 1213 5 0 

28 1213 1219 0 0 

29. 1219 1225 '5 0 

Test Run No.: 3 

Date: 12-13-78 

Color of Plume: White 

Note: Readinqs taken every 30 sect 
Set 
Number 

1 

2 

3 

4 

5 

6 

'7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19. 

20 

Time bpacity 
Start 'End SUm Averaq 

0848 0854 5 0 

0854 0900 0 0 

0900 0906 5 0 

0906 0912 5 0 

0912 0918 0 0 

0918 0924 0 0 

0924 0930 5 0 

0930 0936 0 0 

0936 0942 5 0 

0942 0948 0 0 

0948 0954 0 0 

0954 1000 5 0 

1000 1006 0 0 

1006 1012 10 0 

1012 1018 5 0 

1018 1024 0 0 

1024 1030 15 0 

1030 1036 0 0 

1036 1042 . 5 0 

1042 1048 ' 0 0 

OVERALL AVERAGE: 0 

1 Scott EnvironmentalTechtiqylnc 
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TABLE 2.7 

SUMMARY OF RESULTS OF OPACITY READINGS 

Location: Scrubber Outlet 

Test Run No.: 4 

Date: 12-13-78 

Color of Plume: White 
Note: Readings taken every 30 secon 

Set Time Opacity 
Number Start .End Sum Averagi 

1 1437 1443 20 0 

2 1443 1449 20 0 

3 1449 1455 10 0 

4 1455 1501 15 0 

OVERALL AVERAGE: 0 

Stack Height; 20 feet 

Distance to Stack: 150 feet 

Wind Direction: South Speed: O-15 MPH 

Sky Description: Clear 
1 therefore, average opacity = sum/l2. 

Set Time Opacity 
Number Start End 'Sum Average 

I IQ, Scott Environmental Tech-Y II-K. 
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3.0 DISCUSSION OF RESULTS 

A 40 inch stack extension was installed on the outlet of the dropout 

chamber in order to provide the necessary length of straight duct. Due to the 

cyclonic flow leaving the dropout chamber, it was also necessary to install a 

flow straightener in the duct. 

Run No. 1 at the scrubber inlet was aborted due to a ruptured 

sample filter. The rupture was apparently caused by pressure surges in the 

sample train due to clogging of the nozzle and probe by the particulate. 

Clogging of the nozzle and probe was a problem during each test. During 

Runs No. 2 and 3, sampling was interrupted several times to clean the nozzle 

and probe. At the completion of sampling during Run No. 3, a leak was 

detected in the inlet sample train in a fitting in an umbilical line. 

Therefore, an additional test run (Number 4) was made at the inlet. Sampling 

was halted during Run No. 4 after the sampling traverse was completed for the 

center sample port due to the large amount of particulate collected. A 

velocity traverse only was performed on the remaining sample points. 

. Particle size sampling was conducted for only two minutes. However, 

due to the high concentration of large particles in the gas stream, the first 

few collecting plates were overloaded with particulate. Using a cyclone pre- 

separator, perhaps in an out-of-stack configuration, may have improved the 

sampling. Immediately after the sampling was completed, the collection plates 

were sealed in individual containers to avoid the loss of any sample. 

Particulate collected in the sample nozzle and sample head was included as 

part of Plate No. 1. 

Scott EnvironmentalTshndgy Inc. 





4.0 PROCESS DESCRIPTION AM OPERATIOU 

The Chevron Chzmica 1 plant is designed to produce 220 TPU OF ar?:mon 

sulfate (AS) frorir ammonia and sulfuric acid. Al 7 o-f the AS produced is 

sold for use as fe.rtilizer. The plant operates continuously 24 hour-s a 

ium 

day for periods- up to 5 to 6 weeks between short periods of main-tenance. 

the year aiso af-feet the length of Varying AS market conditions during 

plant shut -down periods. 

A. Process Description 

emissions. 

B. Process Operation 

The purpose of the test 

the venturi scrubber control 





condi-t-ions were monitored and recorded on process da.ta sheets. These \ 

sheets are included in Appendix B. 

As shown by Table 1 of Appendix B, the plant operated at a produc-kion 

rate very near the design capacity of 220 TPD during the emission tests. 

No calibrated weigh belts were used. The ammonium sulfate proc!uction ra-te 

was calcu?ated from both the sulfuric acid and ammonia flow rates. 

According 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 production rate based on acid flow is 

estimated to be within + 5 percent. - 
. _ .._ .:: . . ;: . . . _ .-. 

The -fo?iowing parameters were moniiored ‘during the tests to veri,fy- 

that the dryer ~/as operating normally: 

1. Sulfuric acid flow rate 

3. AS product we'gh belt reading (uncalibrated) 

4. Dryer operating temperatures 

5. Centrifuge amperage 

6. Crystallizer liquor level, temperature, vacuum 

7. Percent free acid in crystallizer elutriation leg 

a. AS slurry surge tank level 

9. AS specific gravity of slurry 

Process monitoring began approximately 1 hour before the start of 

emission TestNumber 1 on the morning of December 12, 1978. Actual 

emission testing began at 12:45 p.m. for the scrubber inlet and 1:40 p.m. 





for the scrubber outlet. The scrubber in let -test terminated a t 3:oo p-lx. 

(120 minutes net); the outlet test ended a.t 4:lO p.m. (120 minutes net >- 

The process operation appeared to operate at steady state without 

interruption during this period. 

Flonitoring for Test ?lumber 2 began at 3:30 p.m. (scrubber inlet) and 

4:54 p.m. (scrubber outlet). In this run, the scrubber inle-t test 

terminated at 5:15 p.m., and the outlet test ended at 7:18 p.m. 

Approximately half-way ,through the second test, it became apparent 

from the neigh belt readings that the AS production rate had dropped off 

signi-; f'can::iy (even though sulfuric acid and ammonia floi;ls remained 

constant). According to plant personnel, the flow of oxalic acid (a 

crystal gro:ilth promot er) to the crystallizer had been stopped, and the 
-_.. _ \ 

:. . 
percentage n -f fines in the AS slurry leaving this unit had increased. In 

order to decrease the fines percentage in the product, the hold-up time in 

the crystallizer was increased by reducing the AS slurry flo;q to the 

centrifuge. This resu?ted in about a 10 to 15 percent drop in the rate of 

AS passi::g through the dryer during a brief portion of the test period. 

This drop in AS dryer throughput is not believed to have significantly 

affected the test results. 

Test liumber 3 began at 9:00 a.m. (scrubber outlet) and ended at 

11:15 a.m. (scrubber outlet) on December 13, 1978. The scrubber inlet 

- portion of the test was aborted due to problems of continual AS blockage 

in the equipment. It was decided that the 2 scrubber in1e.t tests 

i s.t t- ibut completed on December 12 were adequate. A particle size d 

. 

ion test 





was done at the scrubber inlet, hnxever, The AS productior~ rake r/as 

normal during the test period although the AS crystal size clistribution 

had not completely returned to normal. 
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5.0 SAMPLING AND ANALYTICAL PROCEDURES 

Gas sampling for total particulate content ~:as conducted at the 

inlet and outlet of the scrubber in accordance with EPA Reference Method ii5. 

This method involves the isokinetic extraction of a sample fram 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 sample. The gas veloci-ty in the duct is 

measured during the sampling with a Pitot tube and inclined manemeter. 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 readings of the scrubber outlet gases were made in accordance 

with EPA Method ii9. The moisture content of the ammonium sulfate satnples from j 

the drier inlet and outlet was determined,by weighing the samples before and 

after drying. 

m 
Scott Environmental T~hno@yInc. 
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APPENDIX A 

FIELD DATA SHEETS 

. 

EDI Scott EnvironmentalTechndqy Inc. 
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~- -- .-- 

VELCCITY 
HEAD 

bps). in. $0 

ORIFICE PRESWRE 
DIFFERENTIAL 

STACK. 

\ 
DRY GAS METER PUNlP IXPINCER 

---- 



DIAGkQl OF STACK; PORTS; & TRAVERSE Y---- 
POItlTS (indlcatc dlrectlo!l of 

,STACK GAUGE PRESSURE in. H$ ;/,D 

NEAREST UPSTREAM DISTURBANCE 
NEAREST DOk'NSTREAM DISTURBANCE 

PROCESS L CONTROL EQUIPMENT 
DESCRIPTION 

SCOTT ENVIRONMEKTAL TECHE!OLOGY, INC. 



NOMOGRAPH DATA BY Zl-?!i’p f 

MU13 I UKC 
SILICA GEL 

IFllPlNGERS 
FINAL VOLUME 3s2- ml 
INITIAL VOLUME Z&7 ml 

FINAL Y!EIGHT 5w g 
INITIAL WEIGHT 4;:: B 
NET WEIGHT g I 

NET VOLUME I “? ‘I.--ml TOTAL MOISTURE \bL g 

Ai’JALYTlCAL DATA BY 

ACETONE FRONT WASH 

FINAL $rf.5)Vd mg 

TARE The OqL( Ll mg 

NET L\?bY mg 

FILTER NUMBER 1 

FINnL ,LIf $ 3 w 

TARE w 
NET 32fT mg 

FILTER NUMBER 2 

TARE mg 
NET w 
FILTER NUMBER 3 

FINAL w 

TARE mg 

NET w 
CYCLONE 

FINAL WI 

w 

NET mg 
TOTAL FRGNT w 

W 

ACETONE BACK WASH 

FINAL w 
TARE w 
NET w 

ETHER-CHLOROFORM EXTRACT 

FINAL w 
TARE w 
NET w 
WATER EVAPORATION 

FINAL w 
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 

1 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 I R'CEIVED THE SA@'S 
DESCRIBED BY THIS &TA SHEET FROM THE 
ABOVE NAMED INDIVIDUAL AND ANALYZED 
THEM IN ACCORDANCE WITH THE ABOVE 
nn ";iI:I' 

CALIBRATED PRESSUhE DIFFERENTIAL ACROSS 
ORIFICE. In. I$0 

AVERAGE METER TEMPERATURE (AMBIENT+ZD*F):F 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER. In. Jig 

STATIC PRESSURE IN STACK, In. Hg 

P,z!1&073 x STACK GAUGE PRESSURE in In. H&l) 

RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERACESTACKTEI.IPERATURE, “F 

AVERAGE VELOCITY HEAD, in. Hz0 

MAXIMUM VELOCITY HEAO, in.li20 

C FACTOR 

CALCULATED NOZZLE DIAhlETER, In. 

ACTUAL NOZZLE DlkOETER, in. 

REFERENCE Ap, in. 1120 

DRY MOLECULAR WEIGHT DETERhflNATlON BY 
SAMPLING TIME (24-hr CLOCK) 
SAMPLING LOCATION 
SAh’IPLE TYPE (BAG, INTEGRATED, CONTINUOUS) 
ANALYTICAL METHOD 
AMBIENT TEMPERATURE 

I 2 3 AVERAGE 

ACTHAL ACTUAL ACTUAL NET 
READING NET READING NET 

READING 
NET VOLUME 

co2 /Ofid 0. (3 



RUN NUMBER 'I/ ~ PROBE HEATER SETTING 'j,. y:.."; i'i-'- 

OPERATORS ,.--,-; -3 , .-; I(,) ,I 
--__ 

II'- * FILTER HEATER SETTING 'i. :?:I J '! -p____ 
AMBIENT TEMPERATURE /E D ('3 IC r< REFERENCE AP 

T .T !A , >.: 

BAROMETER ?$o , ?> \ ,('-I$ , ‘;?. ;'. “I READ AND RECORD ALL DATA EVERY -s'.-.:"f KINUTES 

RIFICE PRESSURE 
,- 

DRY GAS METER PUMP IWl!iCER 
TEETERATURE VACUUM. TEMPERIPTURE. 

MET GUTLET 
in. Hi “F - 

rm in)*“F (Tm ou!),“$ COMMENTS 
I I 



Tf!AVERSE( CLpCK TIME 1 . GAS METER R!tADlNC 1 VELCCITY 1 ORIFICE PRESSURE 1 STACK‘ 1 DRY C1 

7 3. .:I., is , 5’ L{ P 
,,,,?S 



TPJ'v'ERSE POINT LOCRTIW & VFL%CITY DATA By 
-zzGiCTIO~~ , , >i B=kxI.D. ;=B+NIPPLE VELOCITY tTkCK 

a'!!~ OF I.D. ID= HIPPLE= HEAD TEIXMTUR 
LI 1: 9 E R 

---- --~_ 
bps), ia.H;O IT,!, ‘i 

- - 
I i 

AVERAGE 
I 1 

DIAGRM! OF STACK, PORTS, e, TRJ?VEKSE 
POINTS (indicate direc'cion of flowj 

INSIDE DIMENSIONS OF SAMPLE PLANE 

STACK GWGE PRESSURE in. H?O 
L 

NEAREST UPSTREAM DISTURBANCE 
NEAREST DO'tINSTREAbl DISTURBANCE 

PROCESS & CONTROL EQUIPMENT 
DESCRIPTION 

SCOTT ENVIRONMEEITAL TECHNOLOGY, INC. 



tiOISTURE 

bKGLE;iL"ME 2CLtml 
INITIAL VOLUME 3 BiJ ml 
DJETVOLUME _&&ml 

ANALYTICALDATA BY 

ACETONE FRONT WASH 
FINAL \f~<*‘\lj-\ \'-!/:,3!?vb mg 

. TARE ‘%.bSll ‘$?# bljq mg 

NET I??$ >I..\ 'i-/%>ttb mg 

FILTER NUMBER 2. 
/ 

FINAL ,-k<J 
mg 

TARE ,39:/d mg 

NET , 3 2. on--/ w 

FILTER NUMBER 2 

F-1 NAL \;-'I q.y burns 

TARE w 

NET 4 
FILTER NIJMBER 3 

FINAL w 

TARE w 

NET mg 

CYCLONE 

FINAL w 

TARE mg 

NET w 

TOTAL FRONT *g 
c. / 

ACETONE BACK WASH_ 

FINAL Kl 

TARE w3 

NET w 
ETHER-CHLOROFORM EXTRACT 

FINAL mg 
TARE .w 

NET *g 
WATER EVAPORATION 

FINAL w 
TARE w 

NET w 
TOTAL BACK w 

I CERTIFY THAT THE SAMPLES DESCRIBED 
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 COMFfON 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 
THEM IN ACCORDANCE WITH THE ABOVE 
NAl _ ljCF31 ..~ 

NOMOGRAPH DATA BY c 

CALlDRATEDPRESSUnEDlFFERENTlALACAOSS 
ORIFICE,In.H~O A"@ 

AVERAGE METER TEMPERATURE (AMBIENT+ZO*F);F &I avg. 

PERCENT MOISTURE IN GAS STREAll BY VOLUME 

BAROMETRIC PRESSURE AT METER, In. Hg 

STATIC PRESSURE IN STACK, in. Hg 

P,k@l73 x STACK GAUGE PRESSURE in In. HzO) 

DWQ 

?Ql 

p* 

P 
RATIO OF STATIC PRESSURE TO METER PRESSURE =/Pm 

AVERAGE STACK TEIJPERATURE, “F T 
=avg. 

AVERAGE VELOCITY HEAD. in. Hz0 

MAXIMUM VELOCITY HEAD, in. Hz0 

C FACTOR 

Abp. 

APlnax. 

CALCULATED Nomf DLA4lETER,in. 

ACTUAL NOZZLE DlAXETER,In. 

REFERENCE Ap. in. Hz0 

DRY MOLECULAR WEIGHT DETERMINATION By 
SAMPLING TIME (24-hr CLOCK) 
SAMPLING LOCATION 
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) 
ANALYTICAL METHOD 
AMBIENT TEMPERATURE 

I 2 3 
AVERAGE 

ACTIIAL ACTUAL ACTUAL NET 

READING 
NET 

READING 
NET 

REKIING 
NET VOLUME 

co2 

'O~~NET IS ACTUAL 02 I READlflG Il:IUS ACTUAL I IR I, 121.4 I I I I I 
CO2 READING) IU’W - 

I- 

CORNET IS ACTUAL CO 
READlUG ~INUSACTUAL 
O2 READING) I 



DATE I'> . I;<.,,- "/!i 

SAMPLING LOCATION ("?J !' '< ! t's*i'd $,r; 

SAMPLE TYPE MI--\-I lo'-?, : 

NOZZLE I.D. I 7. I 0 
co2 O2 



TRAVERS 
POiNT 

WIBER 

2) 

---- 



46 ’ 

4 7 

48 

A\‘ERACE 

DIAGWV! OF STACK, PORTS, & TRA'IERSE -.-- 
IVII'ITS (indEf,e di10or-l of I’io’;;r 

INSIDE DIMENSIONS OF SAJIPLE PLANE 

STACK GAUGE PRESSURE in. HYO-4-1 ,i3 

NEAREST UPSTREAt,\ DISTUROANCE 
NEAREST DOWTREAM DISTURBANCE 

PROCESS & CONTROL EQUIPMEriT 
DESCRIPTION 
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MOMOGRAPH DATA BY sp . 
MOISTURE 

SILICA GEL CALIURATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, In. HZ0 

AVERAG’E METER TEMPERATURE (AMBIENT+ZO°F);F 

AH@ /, FL J- IMPINGERS 
FlNAL VOLUME ,sf ‘f ml 
iNlTlAL VOLUME ‘7rqsD ml 
NET VOLUME .+ ml 

NET WEIGHT -Jb.-y g 

TOTAL MOISTURE 1 f’ PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, In. Hg 

STATIC PRESSURE IN STACK, in. Hg 

P,~.O73 a STACK GAUGE PRESSURE In In. HZO) 

P 
Lps >/ I RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE, OF 

ACETONE BACK WASH ACETONE FRONT WASH 

FINAL qlbfb it mg FINAL m3 
S\+lblI w mg 

NET 7 '111 I w NET mg 
FILTER NUMBER 1 ETHER-CHLOROFORM EXTRACT 

FINAL I '1sf tl mg FINAL w 

T 
%g. /AC 

AVERAGE VELOCITY HEAD, in. HZ0 
APWg. 

APIMX. 
MAXIMUM VELOCITY HEAD, in. HZ0 

C FACTOR 

CALCULATED NOZZLE OIA~IIETER, in. .w 
ACTUAL NOZZLE DIAMETER. In. 

3 
? ?. ,,) 
I .J#. w 

FILTER NUMBER 2 

FINAL 7 ( 3 . \ \-G kill mg 

NET w 
WATER EVAPORATION 

FINAL w 
TARE w 

REFERENCE Ap. in. HZ0 

DRY MOLECULAR WEIGHT DETERMIRIfiTIDN By J&d!- 
SAMPLING TIME (24-hr CLOCK) 
S,-&jpLjNG LOCA-j-j()N -‘;-! /” ,I :I; “? 

SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) 
ANALYTICAL METHOD 
AMBIENT TEMPERATURE 

m9 
NET w NET mg 

FILTER NUMBER 3 

FINAL w 

mg 

TOTAL BACK w 

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

1 2 3 
AVERAGE 

ACTUAL ACTUAL ACTUAL NET 

READING NET 
READING 

NET READING NET VOLUYE 
1 

NET w 1 FURTHER CERTIFY THAT THE SA P ES 
WERE IN THE POSSESSION OF, OR"S:ALED 
FOR SHIPMENT BY COMaON CARRIER BY. 
MYSELF UNTIL DELIVERY TO A LABORATORY 
FOR ANALYSIS. 

SIGNED DATE 

co2 91.~ 

OZINETISACTUALO~ 
REAUINC bUNUS ACTUAL 
C02AEADINC) 

FINAL WI 
TARE mg 

w 
TOTAL FRONT w 

i<‘ 

WITNESS DATE 
I CERTIFY THAT I RECE-IVED THE SAi’i-‘iS 
DESCRIDED 8Y THIS DATA SHEET FROM THE 
AXX'E NAMED INDIVIDUAL AND ANALYZED 
;:'EM IN ACCDRGENCE WITH THE ACOVE 

(;:‘. ;.e 

I 

CORNET ISACTUALCO 
RERO:I:G!fdKUS ACTUAL 
O7 READING) 

. _-.- _-.. -. I.- 



PROBE LENGTH & TYPE f.,i N __ ..\, (1. cc T.z .._ ..Y-'.. FYRlTE ANALYSIS - 

TRAVERSE CLOCK TIME 
POiNT SiWPLltiC (20 br 

tiUllCER TlhlE.min CLOCK) 

GAS METER READIir’C 
W,!, 113 

VELOCITY ORIFICE PRCSSURE STACK DRYGAS hETER PWP IXPlN~‘EA d 
HEAD DIFFERENTIAL TEMPERATURE TEU?ERATU?E 

lall,). in. HP 
VACUU:if. TE!dPERAiUEE, 

(cH1. in. t$,O) (T,L°F 
ItILET OUTLET 

in. Hg “i CJ I 

- DESlRiII ACTUAL Tm ;J OF (Tm ou,),n . COW3~lTS 
I I 1 1 
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HEAD 

STACK 
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I “‘1 A 
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I8L 
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CLOCK) 

ORIFICE 
OIFFEI 

DESIRE0 
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:NTIAL 

ACTUAL HAP,). in. H$l 
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TRAVERSE POINT LOCATIO!! & VELOCITY DATA BY 
~A=FRJXTION ;;AxI.D. W&PPLE YELOCITY STACK 

PGINT OF 1.0. = = HEN TELWIATLIRE 
- flU!zk BP,), in.H20 IT,,, 'F 

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

INSIDE DIMENSIONS OF SAMPLE PLANE 

STACK GAUGE PRESSURE in. l-l20 

NEAREST UPSTREAM DISTURBANCE 
NEAREST DOPINSTREAJl DISTURBANCE 

PROCESS & CONTROL EQUIPMENT 
DESCRIPTION 
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ANALYTICALDATA ey 

ACETONE FRONT WASH 
FINAL \,l-‘ , rI!: ';'./ : i t* ~;'~:\{ mg 

-j-ARE .' <'. ;: !!':/ ',,' )',:!i mg 

NE-J 7; c ': .f','< *;-;, i.",;,;/ mg 

FILTER NUMSER 1 

FIk41 
1 x- , ! : $1 : .A w 

TARE 
.rr: -- 1 1 y,c:, [ mg 

NET , ; ' ', j I . I/ mg 
FILTER NUMPJER 2 

FIML i.\‘l\la’( ,, mg 1. . i’<.( 

TARE w3 
NET w 
FIiTER NUMBER 3 

FINAL w 
TARE my 

NET w 
c 1' c IL 0 N E 

FINAL w 
TARE' mrg 
k3 mg 

TOTAL FRONT w 
..2 

JCETONE BACK WASH 

FINAL mg 
TARE w 
NET w 
ETHER-CHLOXOFORM EXTRACT 

FINAL mg 
TARE mn 

NET VI 
WATER EVAPORATION 

FIFlAL mg 
TARE mg 

NET ma 

TOTAL BACK mg 

I CERTIFY Tt!AT THE SAV,PLES DESCRISED 
BY THIS DATA SHEET WERE COLLECTED IN 
ACCORDANCE W:TH IlETHO:lS 0tiTLII:ED BY 

P~THER cERwY THAT THE smm 
WERE IN TIIE POSSESSIGX OF, OR SEALED 
FOR SHIPMENT BY CO:QlON CARRIrR BY, 
:IYSELF UNTIL DELIVERY TO A LAGORATORY 
FOR ANALYSIS. 

SIGNED DATE 

WITNESS DATE 
I CERTIFY THAT I REC. E 7 tIV D HE SAmS 
DESCRIGEC QY THIS DATA SHEET FROM THE 
ABOVE NA:IED IIIUIVIDUAL AND ANALYZED 
TtlEb: Iii ACCORMilCE NITH T!ii ,InD’(E >‘.,,’ i, 

CALIBRATED PRESSURE DIFFERE:iTIAL ACROSS 
CRIFICE, is. Hz0 

AVERAGE h?ETER TEGPERATURE (AMBIENT+~eF),*F 

AH@ 

TIil avg. 

PERCENT tI:OISTURE IN GAS STREAM BY VOLUME Go 

BAROitlETRIC PRESSURE AT METER. In. Hg P m 

STATIC PRESSURE IN STACK, in. Hg 

P,,,4l.O73 I( STACK GAUGE PRESSURE in in. HtO) 

RATIO OF STATIC PRESSURE TO hlETER PRESSURE 

AVERAGE STACKTECl?ERATURE,“F 

AVERAGE VELOCITY HEAD. in. HZ0 

hlAXlli!Ubl VELOCITY HEAD, in. HZ0 

C FACTOR 

T, org. 

AP avg. 

AP Lax. 

CALCULATE3 NOZZLE DIAclETER, in. 

ACTUAL 1:OZZLE DII%ETiR, in. 

REFEREWE 4p. in. Hz0 

SAXPLIF!G TI:!:E (24-h CLOCK) 
SFdPLiI*:G LCCATIGN 
SAhV’LE TYPE (CAG, INTEGRATED, CCIdTii4UOUS) 
AKALYTICAL METHOD 
AMBIENT TEMPERkTlRE 

I 2 

1 
[ 

021NETISACTUALOz 
READI:1G XIWJS ACTUAL 
co2 R&WING) 



PROJECT NUMBER TEST NUMBER J FIELD DATA SHEET , SCOTT ENVIRONMENTAL 1ECHNOlOGY. WC: 
l 

AMBIENT TEMPEtiTURE 

BAROMETER 

REFERENCE AP 1.1 .:a, ;..a- L .! ,I ’ 
.,- 

READ AND RECORD.ALL DATA EVERY $.,, ' MINUTES 
,; ., ,a,'- - ' ( 
L) ,:l, ' ~:.,-' ,(:r. ', (. i /(, Ii . 

JHAVERSE CL 
POiNT SWPLItiC 

tiU!%EH TlhlE,ain 

] ,iT / .I 

A-- 

CK TIM 
(24 hr 

CLOCK) 

ORIFICE PAEWRE STACK 
DIFFERENTIAL TEMPERATURE 
(AH). in. HZO) cC,).‘F 

DESIRED 1 ACTUAL 1 

DRY CI 
TW.?E 

INLET 
Tn in).‘F COWMENTS L 



-- .- -__- _- __... A _...___ _ _ 
-_ -~--...---.--._---_.-- ..--. -.- , ---- .._- -_- __-__.__ ,...- ----. -.-.-..-- ....__-_-: .-.-.. _ _-. L .- -_- .___- -_. 

r 
i 



TR\VERSE POINT LOCATIO!! & VFLOCITY DATA BY 

46 
47 

4% 

AFRACE L 

DIAGRAM OF STACK, PORTS, & TRAVERSE 
POINTS (indm direction of flow) 

INSIDE DIMENSIONS OF SAMPLE PLANE 

STACK GAUGE PRESSURE in. Hz0 

NEAREST UPSTR,EAM DISTURBANCE 
NEAREST DOWNSTREAM DISTURBANCE 

PROCESS & CONTROL EQUIPMENT 
DESCRIPTION 

m SCOTT ENVlf!OPIMENlAl TECHNOLOGY. INC. 



NOMOGRAPHDATA BY- 
MOiSTURE 

IMPINGERS 
=eG F&IL VGLUME -; 3 nil 

IMiTlAL VOLUhlE 7 :I 3 ml 
HET VOLUME / :;-,JYmJ 

$ ? .-_-- 
j$‘y+ 

,, 

Ab!ALYTiCAL DATA BY 

SILICA GEL 
FINAL Y!ElGHT 
INITIAL WEIGHT I’,‘;,;:. ‘>i 
NET WEIGHT ,jD g 

TOTAL MOISTURE \Fj g 

ACETONE FRONT WASH 

FINAL c? D \.(L(‘{J mg 

TARE % ci, 1, ~?I 
Kl 

NET -; :y J 'j mg 
FILTER NUt4BER 1 
FiNAL <. ! ! 1 Y *J w 
TARE j</Z. 4 81 mg 

NET '2 1 j h'> .! 1: c 4 
FILTER NUMBER 2 

FIlVAL ~~:f.\ ill i?i: mg 

TARE n-3 

NET w 
FILTER NUMBER 3 - 
FINAL w 

TARE mg 
NET w 
CYCLONE 

FINAL Kl 

TARE mg 
NET w 
TOTAL FRONT - %I , 

_ACETONE BACK WASH 

FINAL cl 
TARE w 
NET- mg 
ETHER-CHLOROFORM EXTRACT 

FINAL P3 
TARE .mg 
NET mg 
MATER EVAPORATION 

FINAL w 
TARE T.l 
NET w3 
TOTAL BACK mg 

1 CERTIFY THAT ThE SAMPLES DESCRiBED 
BY THIS DATA SHEET UERE COLLECTED IN 
ACCORDANCE WITH METHODS OUTLINED BY 

1 FURTH;R CERTIFY THAT THE SAI!?LE 
WERE IN THE POSSESSION OF, OR SEkLED 
FOR SHIPMENT BY COXMON CARRIER BY. 
MYSELF UNTIL DELIVERY TO A LABORATORY 
FOR ANALYSIS. 

SIGNED DATE- 

WITNESS DATE 
I CERTIi'%E SA@iX 
DESCRIaED BY THIS DATA SHEET FROM THE 
AOOVE NAMED I~oIvIcxm~ AND ANALYZED 
Tlii-:l IN ACCORDANCE WITH THE F.BOVE 
..,.,, ,., ,,.,',,,, 

CAL!BRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, In. H2D 

AVERAGE METER TEMPERATURE (AMBIENT+-20-F);F 

A”@ 

TGI WK. 

PERCENT MOISTURE IN GAS STREAI BY VOLUME %o 

BAROPETRIC PRESSURE AT METER, In. Hg PGl 

STATIC PRESSURE IN STACK, in. Hg 

Pm@.073 I STACK GAUGE t’RESSURE In in. H23> pa 

P 
RATIO OF STATIC PRESSURE TO IiETER PRESSURE Sam 

AVERAGE STACK TEZPERATURE, “F T 
'avg. 

AVERAGE VELOCITY HEAD, in. Hz0 A9 avg. 

MAXIMU~l VELOCITY HEAD, in. Hz0 A9 (Fax. 
- 

C FACTOR 

CALCULATED NOZZLE DIKJETER.In. 

ACTUAL NOZZLE DIWETER. in. 

REFERENCE Ap. in. Hz0 

DRY MOLECULAR '//EIGHT DETERYIMATIOM BY 
SAMPLING TIXE (24hr CLOCK) 
SAMPLING LOCATION 
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS) 
ANALYTICAL METHOD _ .- 
AMBIENT TEMPERATURE 

READWIG LitpiUS ACTUAL 



t%o&cT PIUMBER ,$' TEST NuMI~ER Li FIELD ;DATA Si-lEEl- , ScOrC ENVIRONMENTAL TECtiNOlOGY, INC. . 

-- 

RUN NUMBER .-%. ' 

OPERATORS of&'. 1 t.A * b.1 

(c, y- ($3 AMBIENT TEMPERATURE 

BAROMETER 

. PROBE HEATER SETTING .!’ “P’?-J” ““ -w - .- 
FILTER HZATER SETTING "L'. 'i_..-,':;,r; " ' .- - - 

/y? (\ 
REFERENCE Af’ , J ~ 
READ AND RECORD ALL DATA EVERY ?/- MINUTES 1 . 

TRAVERSE C 
POiNT SAhlPLIIi( 

tiU>!BER TlhlE.mir 



- - 
- 
- 
- 
I 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

I 
- 

- 

-’ 

T’ 

- 

- 

- -- 

- 

- 

- 

- 

- 



TRAVERSE POINT LOCATIO!! & VELOCITY DATA BY 
:&VF.R;EI A=FRkCTIOEI ;=$I.,. 
row. OF I.D. = 
!luEBE 

16 

17 

18 

3Q 
31 

32 

33 

34 

35 

36 

37 

38 

40 

41 

42 

44 

42 

46 

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

INSIDE DIMENSIONS OF SPSYIPLE PLANE 

STACK GAUGE PRESSURE in. Hz0 

NEAREST UPSTREAM DISTURBANCE 
NEAREST DOWNSTREAM DISTURBANCE 

PROCESS & CONTROL EQUIPMENT 
DESCRIPTION 

48 1 

kVtRACE 
mj SCOTT ENVIRONMENTAL TECHNOLOGY, INC. 



MOlSTUf?~ 
SiLlCA GEL 

Ih?!NGERS FINAL WEIGHT 47M g 
FlFIALVC!LUME .&f'ze ml 1N:Tlf.L WEIGHT %yvI 

INITIAL VOLUMEi-DC' ml NET WEIGHT .+, 2 
e 
ti 

NET VOLUME 12. ml TOTAL MOISTURE 1 i g 

ANALYTICALDATA BY 

ACETONE FRONT WASH 
FINAL \ i t-i, \I;\+ cl 
TARE 

(.- -., ;: _ I i, (2 0 I! Kt 
NET 5 \ \ ":TL --j:/ w 
FILTER NUMBER 1 

FINAL , LI $7 4 
T.4RE , +;3/9q mg 
NET 

li 3 ! $.,' 
. ..?I f w 

FILTER NUb!BER 2 

FINAL '..) , .p:‘-[ .2/ + p 
w 

TARE w 
NET mg 
FILTER NUMBER 3 

FINAL w 
TARE w 
NET w 
CYCLONE 

FINAL w3 
TARE w 
NET w 
TOTAL FRONT mg 

i 

_ACETONE BACK WASH 

FINAL , ma 

TARE w 
NET w 
ETHER-CHLOROFORM EXTRACT 

FINAL mg 
TARE %I 
NET 4 
WATER EVAPORATION 

FINAL mg 
TARE mg 
NET Kl 
TOTAL BACK mg 

x CERTIFY THAT THE SAMPLES DESCRIBED 
BY THIS DATA SHEET WERE COLLECTED IN 
ACCORDANCE YITH METHODS OUTLINED BY 

r FURTHER CE??mHAT THE %rij 
WERE IN THE POSSESSION OF, OR SEALED 
FOR SHIPi<:ENT BY COb!MON CARRIER BY, 
KYSELF UNTIL DELIVERY TO A LABORATORY 
FOR ANALYSIS. 

SIGNED DATE 

WITNESS DATE 
I CERTIR T AT I REKFFZTE SAmS 
DESCRIGED B:l THIS DATA SHEET FROM THE 
ABOVE NAXED INDIVIDUAL AND ANALYZED 
THEM IX ACCC?Dc?yCE b/iTH THE A!!O'/E 

, ; ," -' ^I'::: 

NOMOGRAPH DATA BY < 

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE. In. Hz0 I I AH@ I 

AVERAGE hlETER TEMPERATURE (AMBIENT+ZG°F),‘F 
I I 

TITI avg. 
I 

PERCENT MOISTURE IN GAS STREAM BY VOLUME %a 

BAROfdETRIC PRESSURE AT METER, In. Hg P” 

STATIC PRESSURE IN STACK, in. Hg 

P,$.073 x STACK GAUGE FRESSURE in in. $0) P* 

RATIO OF STATIC ?RESSURE TO METER PRESSURE 
P 
Lmm 

AVERAGE STACK TEiJPERs1TURE. OF T_ 

RVERAGE VEL@CITY HEAD. in. HZ0 

t!AXlMUM VELOCITY HEAD, in. Hz0 

: FACTOR 

:ALCULATED NOZZLE OIAblETER. In. I I 

\CTUAL NOZZLE DIALIETER. in. I I 

:EFERENCE Ap, in. Hz0 I I 

DRY MOLECULAR WEIGHT DETERWdATION By 
SAMPLING -l-ME (24.hr CLOCK) 
SAMPLING LOCATION 
SAMPLETYPE(BRG, INTEGRATED, CONTINUOUS) 
ANALYTICAL METHOD 
AMEIEMTTEMPERATURE 

;x iEiizG i NET ;;;;;C [ NCT- ;y& ' HET zif-j 

I 

~~(XETISACTUACO~ 
REAOIX LINUS ACTUAL 
co2 REmSG) 

I 

COINET ISACTUALCO 
REmI% mm ACTU%'. 3 
32 R:m;:C) i 

.- _ . I- - -.---. -.-- I.-- _... -.! ---->.---!- .______.I :---.---.- -..--- . ..-- - _ ! _._... __, ,_ ., ! 



Operator: .Ll IL.4 

Grain Loading From U 5 

Meter Box No. dce#- Say .A. &AHa \. 83 Andersen No. s.=+ 2 

Nozzle Size .23-o 
gr/ dscf Est. Sampling Time 2. 5- min. 

Sampling Location 6 Point Number: Outlet- Point 19 (7-$ \I ;- cek+t, p-c 0-c 3po-fs) 
. 

Average Velocity Head . -..-) . -. Average Stack Temp. 
From 112 Traverse, AP, . .2s- From.92 Traverse,‘Ts l-l8 

Flow Setting From Nomograph, AH 

Start 

Time: ' 

Reference AP .68 

stop Elapsed 

2,O min. . 

In out - P Avg. 

Gas Volume: Final 8$2 \63 cf. I #d Meter Temp: Final 76 

Initial87\.\$c cf. 

Total ,997 Cf.Y& ': ,447 . --. 

Stack Velocity Head, APs a--- 
Moisture From 04 (%> 2 8.4o/o 

Flow Rate, AH . W l &7 Stack Temp 

Gas Density From 83 IQ I 
ib;s 2'&"7 

lb-mole 
Corrected Volume dscf Corrected Flow Rate dscflmin 

Temperature Correction Factor for Aerodynamic Size of Particles /lc%tiO 
Taken From Andersen Manual, Figure 3 

-reT,&L 
RG-IT 4 bL,'I)I'..\! hi< 

Net (ms)' 
cl 

Plate. 

1 

‘?I, I632 31 ats97 
Tare (g) Final (g) 

2o.qG20 ‘Lfq3-l IO 

2 

3 

6 

SCO?T ENVIRONMENTAL TECHNOLOGY, INC. 



I 

2. 
3 
4 
s 

‘G 
.-l 
,B 
j9 





. . :. . 

HOURS OF OBSERVATXON 

OIMRVER CERTIFICATION DATE ? ;':I ,! -;',L ' .' :': 
OBSERVER AFFILIATIOfd i:.-,-:-;- -= - --; 

POINT OF EMISSIONS 

HEIGHT OF DISCl?r\RGE POINT .'3" _s - 

. 
‘,. 

.’ . 

‘. 
I 

. . . . 
1 . . : 

,I’ :, .’ 
. . . 

.,.. * . 
* : 

. 

. 
I 

: 

‘. 1 ’ 

,',' &CK TIME 
. ‘I” *‘-. 
,I 

b 
. OBSERVEfj LOCATION i . "-' 

Dfstance to Discharge.,,' ,, 

‘. 1 

. I SWMARY OFAVERAGE OPACITY 

:- . 

. . 

. . 

: 

. 

Set 
Number 

TimP 
Start--End - 

/ 1 j , 3 !, - / *-,:; ,:.j -. 

I i. 
1 

Initfal Final 

'b . Directfon from Discharge; 

. Height of Obseriatlon Point 
-. 

*- ~]BACKGROUNO DESCRIPTIOfi 
. . . 

: ;VEATHER CONDITIONS 
Wind Dfrectton . . 

;f ,, 
:, ‘, i 

.,“ ! :/ ,I j :. 
I I 

. .: 
Wind Speed 

Ambient Tempkatura '.' 
a.: I 

. 

. 

. .*. SKY CONDITIONS (clear, 
* - overcast, X clouds, et?,) 

. . ,* 
: .' PL;;to;ESCRlPTION La: 

, 
-1 . 

J .I Lj, \.I_ ; -,>' 
. . 

/.I '. . Ristance Vlslble :’ a’. _, “- 

Readlngs ranged from (7 to l,') X 0pacit.y' . -- 

The source ms/vas not 'in conpllance with 
the tjrr;e evaluation was made. 

__ *at. 

. 

OTIICR I:IFOR:MTIOf~ 
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:. ‘, .. . . 

FIGURE 9-2 OBSERVATION RECddD . . 

STEAEI PLUME 
, 

_ Seconds 
Hr. 

(check If aopllcable) 
Min. 0 115 1301 C5 Attached 1 Lztnched COMMENTS 

. _ _ _ . - 
1 

I- FIGURE 9-2 OBSERVATION RECORD 
. (Contlnucd) 

PAAGE 3 OF -3 

OBSERVER -pi: 7 

TYPE FACIY 
PO:NT i3F EHISS~ 

c 5 
Seconds (check If apollcablc) 

Hr. Mtn. 0 I15 130 1115 I ALtachcd 1 Detached COMMENTS 
I 

[FR Doc.74~16160 Plledll-i&-7&8:46 m] 



FIGURE 9-t 
RECtlSD Oj’ YISUAt, DETER”lIMTl6Y Of OipAcrrY 

‘. 
‘. . I : ..‘” “-* 

,” I CLOCK TIME I 
I . . . . . 

* OBSERVEI? LOCATION ; 
Distance to Discharge,,.' . 

. . Dtrectian from Discharge: 

* Height of ObserGatfon Potnt 
. -' 

, .- . .;EACKGROUND DESCRIPTION 
. . _, . . 

: 0 IJEATHER CONDITIONS 
* Wind Direction . . 

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

*' Amblcnt Tempkrature '.' 
a.: . 

. '. 
. .s. SKY CONDITIONS (clear, 

. * overcast, X clouds, et?,) 
. . " '.. 

: PL;;UdoDpESCRIPTION . . * ‘: 

. Qistance VlsIble :' 
. . 

-.'. 

OTIKR I:~FOR:LiiIOl~ 
* 

. 

:p ! 
l/J 

: ; :. 4. 
‘,A/ ..‘, I . Is 3 
,r,:: 7: 

I. 

. .; 
. . 

., 
. 

. . . . . . 
. : 

_ . . ,’ ,., ..’ 
. . . 

. . . . . 

PAGFb f’,‘, 

r . 

HOURS Of OBSERVATION . . 
OBSERVER 2:;‘/, . 
ODSERVER CERTIFICATION DATE /.I.:). i I,:,‘-,.; * :“. 

OBSERVER AFFILIATlON .:.:.- n-r-" _ --; 

POINT OF EMISSIONS . 
HE1GH-f’ OF DISCMRCE POINT 2 i:> cb 

SlJti:MARY O$,AVERACE OPACITY 
t 

Set 
Number 

Tim Opaclt) 
,.. . Start--End Sum fiverage 

- =zfL--l 
2. / ( ,;~n _ ) / :: -! ,~ ,, ! ,, * 

Readjngs ranged from to -I_ % 0pacii.y' . 

, The source was/was not'Sn compliance wOth 
the time evaluation was n;ade. 

-.at 



. 

FIGURE 9-2 OBSERVATION RECORD ,, 
I 

#'FIGURE 9 . f-2 OBSERVATION RECORD 
(Cont1nucd) 

IXMPANY'~ 
LOCATION .- 
TEST NUblBER J.’ 
DATE / ;: ,p;/ ,'?'. 

i I I I STEAM PLUrK 1 I 

Mfn. 
Seconds ( check 

Hr. 0 15 145 
If smllcablc) 

30 Attached Detached COMMENTS 
30 <’ .,* ; 
31 t 1 , 
32 1’. 
i-4 I 

‘gw; / - I 

t--d-+-- 



‘I 

- 

4 -.’ : ; . . ., ., * 
‘I a-...... - 

, 

t 
1 
t 

- 
- 

I 

. *. FIGURE 9-2 OBSERVATION RECORD 
(Continued) 

PAGE A OF 3 

I I I STEAM PLUME I I 
Seconds (check If apolfcablc) 

Hr. Mtn. 0 115 130 115 Attached 1 Uetachcd COMMENTS 
3n 1, I I I I 

I 331 I I t-t 
I 321 1 1 

34 
35 
36 
37 --- I 

52 -- l I I I I 
, 53 

I . 
I I I 1 1 I 

:z 
I I 

-.- 
57 
58 

I 

FIGURE 9-2 OBSERVATION RECORD : PAGE 2 OF 2 
COMPANY c t/c Lh’~fi / 6/:‘i i.i\> 
LOCATION 61): 1.1 i- 
TEST NUHBER 2, 
DATE /J/t:. iy’.; 

, 

.Dk . 
. . . . . 

OBSERVER 
TYPE FACIY . 
POINT OF EMISSlONS 

[FR Doc.74~28150 Flied ll-AA-74;6:d6 am] 



.., , , 

HOURS OF OBSERVATION 
OBSERVER .:Gj::- 

r 

* .a . 

. . . . . 
. . 

. . . 1. ,.,’ 
. . . 

.,a.. ’ 

. 

. * 
m 

OBSERVER CERTIFICATION DATE!:?'? '::.?L ' .' ,': 

OBSERVER AFFILIATION ::' ‘:,:--.--- - '-I 

POINT OF EMISSIONS . 

, 

I  .  

ICLOCK TIME 

* OBSERVE@ LOCATION : 
Distance to 01scharge,,,' . 

' I Direction from Dlscharga: 

. Height of Obsertiatfon Pofnt' 

.I .:BACKGROUNO DESCRIPTION 
. . . . 

: .tJEATHER CONDITIONS 
' Wind Dlrectlon 

: 
Wfnd Speed 

. 

. .e. SKY CONDITIONS (clear, 
* * overcast, % clouds@ et?,) 

,. . ! 
: .' PL;;tJo;ESCRIPTION 

:' Distance Visible 

OTllCR 1:IFOR:MTIOII 

. 

I 
I SUMMARY OF AVERAGE OPACITY 

x 
Readings ranged from to -- % 0pacll.y' 

The source was/was cot'in compliance with 
the time evaluatfofi eras made. 

__ *at 

. 



;. .I .. I 
i 

. 

',. FIGURE 9-2 OBSERVATION RECOiD 

STEAM PLUME 
_ Second,s (check if awlicable) 

0 I 15 I 3[3 I C5 I Attached 1 Detach& COMMENTS 

“ FIGURE 9-2 OBSERVATION RECORD 
(Continued) 

s [IX& Boc.i’d-20160 Flied ll-11-74;8;66 am] 



..‘,‘,..I 

FIGURE 9-2 OBSERVATION RECOf'iD ,' 

. . PAGE d OF A- ” A 

I 1 I I STEAbl PLUME 1 
I I I Seconds Iccheck if annlirAhle1 1 

1. FIGURE 9-2 OUSERVATION RECORD 
(Contlnucd) 

OBSERVER z .,< 
TYPE FACIY 
POINT ilF EilISS-kONS , - 

I I I I SYE4Y PLUi4E . 4 I I 

[FR Doc.‘iB-26163 Z’Iled l’A-1144;0:C5 em] 



. . ‘a .,..a . . .: i 
;’ .I ,a .., . - 

FIGURE 9-2 OBSERVATION RECORD t PAGE&OF2 

COMPANY r, I-\ &id 0 r?-i-j-1 o ' . . YPK . 
. . . . 

OBSERVER 
LOCATION (j <,"' , .I " 
TEST NUMBZR 

TYPE FACIllTV /. > I :;:, 5 C?., 

DATE /3 /I:> ,$; 
POINT OF EMISSlONS ' 

/ / 
- 

c FIGURE 9-2 OBSERVATION RECORD 
(Continued) 



-I 
HOURS OF OBSERVATXON 
OBSERVER .<j; :::. 

OBSERVEri CERTIFICATION 9ATE :‘-d,~ ,/??i-- ’ :“. -- 
OBSERVER AFFILIATION :--‘- .--z”. ‘- an ; - 

POINT OF EMISSIONS 

HEIGHT OF DISCIblRGE PDIriT .=i:..,' 1 . . . . . 
. : 

. . )’ ,., ‘.’ 
. . . 

. . . . 

l 
. d 

w 

. 

I 

," ICLOCK TIME 
; SUtiMARY OF,AVERRGE OPACITY Final 
c 

I 

h 

* OBSERVEfj LOCATION ! 
Distance to Dfscharga.,,' .. 

Set 
Vumber 

. . . Direction from Dfscharga; 

* Ncfght of Observatfon Pojnt 

-- 

-- 

i 
Readings ranged Prom t0 -- % 0pacii.y. 

.- ~:BACKGROUND DESCRIPTION 
., . 

: .UEATUER CONDITIONS 
* Nlnd Direction 

?Jind Speed 
. . . . . 

;;., -. 

Anbtent Tempkrature '* 
'2 . 

I.. SKY CONDITIONS (clear, 
. overcast, X clouds@ et+) 
. * . . 

: *' PL;;;o;ESC~~~T!O:~ ..*.: 
1 

. . 
Rlstance Visible :' e' 

The source was/was not'in conplfance with 
the tfme evaluation was made, 

__ .at 



..‘,..,.a . .: . ; -.. .- . . _ - , 

FIGURE 9-2 OBSERVATION RECORO 

COMPANY c&l, 1.‘:: I.1 2 t '-'; :7 

: PAGE 2, OF 2 

1 Jp- - 
,, . . 

OBSERVER 
LOCATION r> 1‘: 1 I 'r TYPE FACILITY i),,'--> L ‘I, > 
TEST NUMBER + POINT OF EMISSIONS . 
DATE /, :’ ;1.2. , ,’ 1.1 . I 

STEAM PLIJHE 
_ Seconds (check if awllcable) 

,Hr. Mtn. -0 115 130 1 C5 Attached.1 Oetnchcd COMMENTS 
l-l ,\I I *- I I 

I 

1. FIGURE 9-2 OBSERVATION RECORD 
(Continusd) 

,.-,!,PA,Jy * (, &f,O‘-., / OBSERVER D/d- 
. 

,f‘ f .‘ '."!:'! 

LOCATION g,r!/ : :' TYPE FACIY 
TEST NUMEER ‘I 
DATE , 7 ; 8 .. 

POIliT OF EMISSIONS . 
, _a ! '7 51' 

9 

-STEA M 
Seconds (check If applicable) 

Hr. Min. 6 115 I3!) 115 Attached 1 Uetachcd COMMENTS 
30 I' 1 1 I 
71 I I I 



,’ I 

APPENDIX B 

FIELD DATA SHEETS 





TABLE 1 

.WNXARY OF AFNONIUX SULFATE PRODUCTION RATE DATA 
. . 5 

..__ 
Test No. -- 

Average Sulfuric Acid Consumption 
SP 

15.1 l-5.1 15 

Average Amonia Consumption Lb/& 

AS Production Based OF, Sulfuric 
Acid Consumption, TPD 
(gpn 2; 14.7) 

3950 3900 3850 

222 222 222 

AS Prodxction BcceJ --- on Armenia 
Consmption, TPD 
(LS/Br x .0465) 

Nczkial Plant AS Capacity, TPD 

184 181 177 *... 

220 220 220 -‘ :- 





. TABLE 2 
.' 

I PROCESS PARANETERS MONITORED DURING TEST KO. 1 

Elapsed Time, Kin 0 30 60 90 120 I.50 

Sulfu.rLc Acid Flow, gpm 15-i 15.3 15.0 15.0 15.0 15.0 

ATm0ni.a Flow, Lb/Hr 4000 4000 4000 4000 3900 3900 

21 21 21 20.5 20.2 20.0 

Crystallizer Operation: 
E!232 Level 
(scale reading) 5 5 5 5 5 5 
VacLYun, psia 7 7 7 7 7 7 
LICg.zil \i-- -Fe temperature (OF). -143 142 140 136 136 136 

-.>' 
1.445 1.443 1,442 1.440 1.440 1.440‘ 

. 

.255 .257 ,190 .190 .lOO ,113 

Rotary Eryyr Tesperatures: .' 
Inlet Gas (OF) 515 
Outlet Gas 187 
AS Product 185 

510 
187 
185 

520 
117 
135 

500 
185 
184 

500 
188 
185 

500 
is9 
166 

Slurry Surge Tank Level, ft. 5.8 5.6 5.6 5.4 5.6 5.8 

AS Prodcct Keig'n Belt Rate 
p;j 5.8 5.8 5.8 5.5 5.0 4 - 3 





--------.---.--- -....me-m _----ll_- ---_ .__,-, L.‘- .._..-.._” ..,.“..,, ., *....._--.-.-__IV-I_.,Y,Lla_U:__L ., .~J-~__i: _.-.; 

Zlupscd Tl::!c, XFn !I 30 to g(J : 120 I.50 1.80 210 

Sulfuric Reid Flo:.r, Spm 1.5.0 15.2 1.5 I 1 15.1 15.1 15.1 15.1 15,2 

Ammonia Flow, Lb/IIr. 3900 3900 3900 3900 'I, 3900 3900 3900 4000 
,I 

CcntrifuSe Amperes 20.2 19 19 19.; 20 20 20 20 ..I 
1 

Crystallizer Operation: ,I 'f< 

'L/lagma Level (scaie reading) 5 5 5 5 5 5 5 5 
Vacuum, psia 7 7 '7 7 7 7 7 7 
Magma Temperature, "F 136 140 143 144 ,,I.: 145 146 146 148 

'8; 
AS Slurry Sp. Gr. Leaving 

Crystaliizcr (meter) 1.440 1.440 1.440 1,440 1.437 1.443 I . 444 1.442 
1' 'I 

Percent Free Acid in Crystallizer c,: 
Xlutriation LcS ,138 ,152 .17i "200 .ioo .22s ,209 ,242 

Rotary Dryer Temperatures: 
Inlet Gas ("F) 
Outlet Gas ("P) 
AS Product ("F) 

! 

500 500 490 490 / 1' ' 490 490 500 510 
190 190 190 IS7 1ss ma 1SS ia;3 
187 .' 187 189 sa5 saa SSS 18s 168 

Slurry Surge Tank Level, ft. 6.1 6.4' 6.9 7"1, 1, 7.7 7.8 7.8 8.6 
AS Product Neigh Belt Rate, TPH 4.0 3.1 3.0 2.8 2.9 3.0 3.0 3.0 

AS Slurry Feed to Centrifuge 
Punp Spcecl I1PXJ~ 700 550 5'50 550 ', 550 550 550 490 

~_-____.- i, 
'k This Was recorded to show effect on AS product rate - 
Normal slurry pump speed is 800 RPM, 

the latter indicated by wigh belt reading. 
~ .I' . : I 

, I, 





TABLE 4 

PROCESS PAFX3ETERS NONITOREL) DUP.I?KG TEST I\!O. 3 . 

Elapsed Tinz, Piin 0 30 60 30 120 150 

- .._ 

Sulfuric Acid Floi?, gpm 

- k,ixonia Flow , Lb/hr 

CentrifL;er?_ Amperes 

. . 

Roiary Dryer TenDeratures: 
Inlet g‘ss (by) 
@utiet Gas (OF) 
AS Froduct (OF) 

AS Prdxt Veigh Beir 
Rate, TPH 

15 15 15 15 3.5 15 

3700 3800 3800 3800 3700 3700 

21 21 20.5 20.5 20.5 20.5 

5 5 5 5 5 5 . 
7 7 : 7--- 7 7 7 

148 148 149 150 152 147 
__- .- 

1.470 1.465 1.462 1.460 1 . 45 7 1.445. 

0138 .I62 . 1.42 .11.3 *j-90 ,190 

510 520 515 510 500 490 
185 185 190 1.83 3.85 187 
185 185 190 187 185 186 

8.9 8.8 8.6 8.2 7.7 7.1 

5.6 5.7 5.7 5.7 5.7 5.3 
-. 

. 
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I@ Texasgulf Inc 
elf ,dquitalne group 

P 0. Box 48 Aurora. Ncrth Carolina 27806 

June 1, 1992 
Phosphate Operations 
19 19) 322-4 111 

Mr. Ron Myers 
Emission Inventory Branch (MD-14) 
U.S. Environmental Protection Agency 
Research Triangle Park, North Carolina 27711 

Re: Texasgulf Inc. 
Aurora Phosphate Operations 
AP-42 Update Information 
PES Contract Number 68D00124 

Dear Mr. Myers: 

As requested in your letters dated March 9 and 27, 1992, please 
find Attachments 1 through 3 and Enclosures 1 through 14 with the 
information on Texasgulf Inc./s Phosphoric Acid, Triple 
Superphosphate, Ammonium Phosphate, 
facilities: 

and Sulfuric Acid production 

If there are any questions concerning this information, please feel 
free to call me at 919/322-8262. 

Sincerely, 

-Hz 
B. A. Peacock 
Senior Environmental Engineer 

pc: WAS/OO-17-000 (w/o enclosures) 
11-01-001-00 (w/ enclosures except stack test reports) 



Attachment 1 

Part 1: Phosnhoric Acid Production 

Texasgulf has four (4) wet phosphoric acid production plants that 
produce 30% acid from either calcined or uncalcined phosphate rock. 

1) Process Description 

The AP-42 process description for the production of phosphoric 
acid (5.11) has been reviewed with the following comments: 

A) Section 5.11.1.1, Paragraph 1, Sentence 1 

the phosphate rock is not ground and contains 26 to 30 
percent P205. 

B) Section 5.11.1.1. Paragraph 4, Sentence 2 and 3 

25 percent versus 32 percent acid solution is produced 
and is concentrated to 54 percent acid with 16 vacuum 
evaporators versus 2 or 3. 

2) Manufacturing Capacities and Average Production Levels 

Permited 1991 Average ('I 
Production Production 
Rate, TPD Rate, TPD 

Plant No. 1 1250 862 
Plant No. 2 1250 874 
Plant No. 3 1250 926 
Plant No. 4 1250 940 

(1) Texasgulf has a daily production limitation; average 
production rates should not be used for capacity factor 
calculations. 

3) Test Data 

The air permit for the phosphoric acid plant does not require 
annual compliance testing. Enclosed is a copy of the latest 
stack sampling results for fluorides, SO2 and Total Reduced 
Sulfur (TRS). The fluoride test (Enclosure 1) is a 
comprehensive test involving eleven (11) sources. The SO2 
test (Enclosure 2) was conducted on each of the four (4) 
cross-flow scrubber stacks. The TRS tests (Enclosures 3 and 
4) were conducted on the fume scrubber stacks, vacuum pump 
stacks, bird filter stacks and cross-flow stacks. 

4) Industry Trends 

Long term plans are to expand the capacity of phosphoric acid 
production. 



Part 2: TriDle SuDerDhosDhate Production 

Texasgulf has one (1) granular fertlizer plant, GTSP #2, which 
produces granular triple superphosphate (GTSP). 

1) Process Description 

The AP-42 process desription for the production of triple 
superphosphate (6.10.2) has been reviewed with the following 
comments: 

A) Section 6.10.2.1, Paragraph 2, Sentence 5 

slurry is introduced through the distributor pipes set 
lengthwise in the drum over, not under, the bed. 

B) Table 6.10.2-l Controlled Emission Factors 

The actual control efficiencies of the cyclones and wet 
scrubbers on the GTSP #2 plant are unknown. Texsagulf 
has not performed testing on the pollutant inlet loading 
rates so overall efficiencies cannot be calculated. 

2) Manufacturing Capacities and 1991 Average Production Levels 

Plant 

Permitted 1991 Average 
Production Production 
Rate, TPD Rate TPD 

GTSP #2 1400 906 

3) Test Data 

The air permit for GTSP #2 does not require annual compliance 
testing and, therefore, 
is available. 

no fluoride or particulate test data 
The GTSP #2 fertlizer plant emits the following 

NC Air Toxic Pollutants from burning #6 fuel oil in the dryer: 
arsenic, beryllium, cadmium, chromuim VI, formaldehyde, 
manganese, mercury and nickel. Texasgulf has not conducted 
stack sampling to determine the emission rate of beryllium, 
formaldehyde, chromium VI or mercury. The 
pollutants, arsenic, 

remaining 
cadmium and manganese, are contained in 

the phosphate rock in sufficient quantities to warrent stack 
sampling to determine their concentration in the particulate 
matter. Listed below are the results (ppm) from analyzing the 
particulate matter collected during stack sampling while 
producing GTSP. 

-2- 



As Cd Mn Ni 

Test 1 
Test 2 
Test 3 

Average 

18 112 145 14,000 
16 67 74 6,980 
17 44 84 10,000 

-v-B mm--- -s--- ------ 
17 mm 74 wm 101 ppm 10,327 ppm 

Texasgulf has not attempted to determine the per cent metal 
concentration contributed from cornbusting #6 fuel oil or from 
the phosphate rock. Additionally, Texasgulf analyzed for the 
total amount of each metal and did not determine the various 
compounds of each metal that might be contained in the 
particulate matter. 

4) Industry Trends 

The world markets are demanding more DAP and less MAP and GTSP 
fertilizers. Texasgulf has no plans to expand the capacity of 
GTSP production. 
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Part 3: Ammonium Phosphate Production 

Texasgulf has three (3) granular fertlizer plants, DAP #l, DAP #2 
and GTSP #2, that produce ammonium phosphates. DAP #l and #2 are 
permitted to produce diammonium phosphate (DAP) and monoammonium 
phosphate (MAP). The GTSP #2 plant is permitted to produce MAP. 
Of the three plants, only DAP #2 is a NSPS facility. 

1) Process Description 

The AP-42 process desription for the production of ammonium 
phosphates (6.10.3) has been reviewed with the following 
comments: 

A) 

B) 

Cl 

D) 

El 

Section 6.10.3.1, Paragraph 2, Sentence 3 

the secondary scrubbers use fresh water versus gypsum 
pond water. 

Section 6.10.3.1, Paragraph 3, Sentence 1 

the rotary drum ammoniator/granulator does not have a 
scraper or cutter mounted inside; the drum is rubber 
lined with flex points which tends to have little or no 
slurry build-up. 

Section 6.10.3.1 Paragraph 4, Sentence 1 

the ammonium phosphate granules are screened first then 
cooled; this reduces the amount of cooling required since 
the off size material is sent back to be reprocessed and 
not cooled; additionally, less coating oil is used since 
the oil is applied in the cooler to only the on size 
material. 

Figure 6.2.3-l Process Flow Diagram 

Flow diagrams for the DAP X2 and GTSP #2 plants are 
attached (Attachments 2 and 3). The DAP #l plant has 
cyclones on the dryer/cooler followed by a cyclonic 
/venturi wet scrubber, and a cyclonic/venturi wet 
scrubber on the reactor/granulator. 

Table 6.10.3-l Average Controlled Emission Factors 

The actual control efficiencies of the cyclones and wet 
scrubbers on each of the plants are unknown. Texsagulf 
has not performed testing on the pollutant inlet loading 
rates so overall efficiencies cannot be calculated. 
Refer to Section 3 below for Test Data. 
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2) Manufacturing Capacities and 1991 Average Production Levels 

Plant 

Dap #l 
DAP 
MAP 

DAP #2 
DAP 
MAP 

GTSP #2 
MAP 

Permitted 1991 Average 
Production Production 
Rate, TPD Rate, TPD 

1000 867 
1000 0 

2200 1740 
2200 0 

2160 1183 

3) Test Data 

The air permits for DAP #l and GTSP #2 do not require annual 
compliance testing. Enclosed is a copy of the latest stack 
test for each. The air permit for DAP #2 does require annual 
compliance testing; the tests for the last three years are 
enclosed. 

lbs fluoride/ lbs particulate/ 
Plant ton P205 input ton P205 input 

DAP #l 

DAP #2 
1989 
1990 
1991 

0.234 2.513 (Enclosure 5) 

0.009 Not required (Enclosure 6) 
0.025 Not required (Enclosure 7) 

0.024 0.546 (Enclosures 8 C 9) 

GTSP #2 
MAP 0.002 Not required (Enclosure 10) 

The three (3) fertlizer plants emit the following NC Air Toxic 
Pollutants from burning #6 fuel oil in the dryers: arsenic, 
beryllium, cadmium, chromuim VI, formaldehyde, manganese, 
mercury and nickel. Texasgulf has not done stack sampling to 
determine the emission rate of beryllium, formaldehyde, 
chromium VI or mercury. 
cadmium and manganese, 

The remaining pollutants, arsenic, 
are contained in the phosphate rock in 

sufficient quantities to warrent stack sampling to determine 
their concentration in the particulate matter. Listed below 
are the results (ppm) from analyzing the particulate matter 
collected during stack sampling while producing DAP/MAP. 
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As Cd Mn Ni 

Test 1 1.8 64.0 40.0 623.0 
Test 2 0.3 32.0 41.0 359.0 

-B-B -s--s s---s w--e-- 
Average 1.1 ppm 48.0 ppm 40.5 ppm 491.0 ppm 

Texasgulf has not attempted to determine the per cent metal 
concentration contributed from combusting #6 fuel oil or from 
the phosphate rock. Additionally, Texasgulf analyzed for the 
total amount of each metal and did not determine the various 
compounds of each metal that might be contained in the 
particulate matter. 

During DAP production, DAP #l and DAP #2 emit ammonia, alSO a 
NC Air Toxic Pollutant. The air permits for those two plants 
currently do not require compliance testing for ammonia. 
However, Texasgulf has performed in-house stack testing during 
DAP production with the following results (gas fraction only; 
does not include ammonia in the particulate matter): 

Plant 
lbs NH3/ NH3 
ton P205 lbs/hr 

DAP #l 
Test #l 
Test f2 

14.2 263.3 (Enclosure 11) 
6.4 118.7 (Enclosure 12) 

Average 10.3 191.0 

Note: P205 input rate = 18.-5 TPH for tests above (not on 
Enclosures 6 and 7) 

DAP #2 
Test #l 
Test P2 

0.020 0.85 (Enclosure 13) 
0.030 1.23 (Enclosure 14) 

Average 0.025 1.04 

Texasgulf has not conducted any recent, meaningful stack 
sampling for ammonia emissions during MAP production. 

4) Industry Trends 

The world markets are demanding more DAP and less MAP and GTSP 
fertilizers. Texasgulf has plans to expand its DAP capacity. 
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Part 4: Sulfuric Acid Production 

Texasgulf has four (4) elemental sulfur burning, double absorption 
sulfuric acid plants. 

1) Process Description 

The AP-42 process desription for the production of sulfuric 
acid (5.17) has been reviewed with the following comments: 

A) Section 5.17.2, Paragraph 1, Sentence 6 

the 4 lbs S02/ton 100% acid is a maximum 3 hour average, 
not a 2 hour average. 

B) Section 5.17.2, Paragraph 4, Sentence 1 and 2 

in the dual absorption process, all gases go to the 
absorber, not just the SO3 gas. The gas mixture includes 
nitrogen and oxygen as well as SO2 and S03. The gas that 
contains the uncontrolled SO2 gas that is forwarded to 
the final stages in the converter, also contains the 
nitrogen and oxygen gases. 

Cl The following describes the mist eliminators on the four 
(4) plants: 

Plants 3/4 Drying - Vertical Tubular 
Plants 3/4 IPA - Vertical Tubular 
Plants 3/4 FAT - Vertical Tubular + Horizontal Panel 

Plants 5 Drying - Vertical Tubular 
Plants 5 IPA - Vertical Tubular 
Plants 5 FAT - Vertical Tubular 

Plants 6 FAT - Vertical Tubular + Horizontal Panel 
Plants 6 Drying - Vertical Tubular + Horizontal Panel 
Plants 6 IPA - Vertical Tubular 

2) Manufacturing Capacities and 

Permited 
Production 
Rate. TPD 

Average Production Levels 

1991 Average 
Production 
Rate, TPD 

Plant No. 3 1850 1676 
Plant No. 4 1850 1698 
Plant No. 5 3250 3113 
Plant No. 6 3600 3395 
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ATTACHMENT 3 
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Cooler 
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GTSP No. 2 Prows8 flow Dlagmrn - Area 511 
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h 
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Figure 2-2. Schematic Diagram of GTSP #2 Plant 
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CERTIFICATION OF TESTING PROCEDURES AND RESULTS 

Bv Team Leader: 

I &g&&q , 
Donald C. Wary 

Wyomissing, PA and the Emis 

an employee of Spotts, Stevens and McCoy, Inc., 

ing Team Leader for the particulate, sulfur 

dioxide, and sulfuric acid mist testing performed at the ammoniator-granulator/rotary 

dryer/rotary cooler located at Lebanon Chemical Corporation’s Baltimore, MD, facility 

on November 19 & 20, 1991, represent that the sampling procedures followed during 

the emissions testing program were in accordance with the Pre-Test Protocol submitted 

by Spotts, Stevens and McCoy, Inc. dated October 31, 1991 and referenced U.S. 

Environmental Protection Agency/State of Maryland Department of Environment 

requirements, and that the data contained herein represent the emissions from these 

sources during that test program. 

Bv Reviewer: 

I, 
Grc$$ry~.%latzuk, &%. 

, Manager, Air Related Services for Spotts, 

Stevens and McCoy, Inc., Wyomissing, PA, having reviewed this report of emissions 
sampling activities, represent it to be performed in accordance with the Pre-Test 

Protocol submitted by Spotts, Stevens and McCoy, Inc. dated October 31, 1991 and 

referenced U.S. Environmental Protection Agency/State of Maryland Department of 

Environment requirements, and that the data contained herein represent the emissions 
during that test program. 



SOURCE OPERATION 

1. Process Descriotion 

Potash, mono-ammonium phosphate, sulfate of ammonia, and limestone 

constitute the dry feed to the ammoniator. Anhydrous ammonia, phosphoric acid, 

and sulfuric acid are also introduced into the ammoniator. After blending, the 

mix is conveyed to the granulator where water and steam are introduced, and the 

fertilizer granules are formed. The granules are dried in a rotary dryer and then 
cooled in a rotary cooler prior to conveying to bulk storage. 

Emissions from the ammoniator, granulator, rotary dryer and rotary cooler are 

vented to two (2) pulse jet-cleaned fabric collectors and exhausted through a 
common stack to the atmosphere. 

2. 

3. 

4. 

Process Flow Diapram 

Figure 1 is a flow diagram of the ammoniator-granulator, rotary dryer, and rotary 

cooler, all controlled by a fabric collector. 

Process Data 

Throughout the two days of testing the process rate was a constant 16 tons per 

hour of fertilizer produced. 

Renresentativeness of Raw Materials and Products 

The 16-S-8 fertilizer produced by Lebanon Chemical during the test program is a 

typical product. The 16 TPH production rate is usual or average for this product. 
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INTRODUCTION 

1. Test Puroose 

On August 12, 1991, the State of Maryland, Department of the Environment, 

requested Lebanon Chemical Corporation to perform a compliance testing 

evaluation for the particulate emissions from the company’s fabric collector 

serving the ammoniator-granulator/rotary dryer/rotary cooler system at the 

company’s Baltimore, MD facility. Subsequently, on September 18, 1991, the 
scope of the evaluation was expanded by the Department to include sulfuric acid 

mist and sulfur dioxide emissions. This report contains the results of sampling 

activities to demonstrate the source’s compliance status. 

2. Test Location and Process Descriotion 

Lebanon Chemical Corporation is located at 2400 South Clinton Street, 

Baltimore, MD, 22124 (301-327-4700). The sources tested are the ammoniator- 

granulator with associated rotary dryer and rotary cooler. 

The system tested produces dry granulated fertilizer. In the ammoniator- 

granulator dry components are mixed with liquids in combination with steam and 

water to form the fertilizer granules. The granules are dried and cooled prior to 

bulk storage. 

3. Test Dates 

The testing of the source described above was performed by Spotts, Stevens and 
McCoy, Inc. on November 19 & 20, 1991. 



Pollutants Tested 

The exhaust gas emitted from the fabric filter serving the ammoniator- 

granulator/rotary dryer/rotary cooler was tested for particulates, sulfur dioxide, 

and sulfuric acid mist. 

Observers /Test Personnel 

Mr. S. Joe Ray, Enforcement Program, Air Management Administration, MD 
Department of the Environment, observed the testing program. 

Spotts, Stevens and McCoy personnel participating in the sampling program were: 

l Donald Wary - Team Leader 

0 Jeffery Jesse11 - Technician 

l William Harmuth - Technician 
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SUMMARY OF RESULTS 

1. Emission Summay 

The emission testing results are as follows: 

SSM 
Run No. Date 

LC-s-1P 11-19-91 

LC-s-2P 1 l-20-91 

LC-S3P 11-20-91 

LC-s-lSO2 11-19-91 

LC-s-2so2 1 l-20-9 1 

LC-S-3SO2 1 l-20-9 1 

Particulates Sulfuric Acid Mist Sulfur Dioxide 
PPM Lbs,/Hr GrjSCFD Lbs!Hr mgjm3 Lbs,/Hr 

0.25 0.004 

0.32 0.006 

0.61 0.013 
0.81 0.9 0.12 1.10 
0.14 0.2 0.47 5.40 
0.20 0.3 0.30 3.46 

Average Emission 0.008 0.5 3.32 

2. Process Data 

Process was manufacturing 16 tons per hour of 16-8-8 fertilizer throughout both 
days of testing. Process is rated at 25 tons per hour maximum capacity. 

3. Allowable Emissions 

Based on discussions with Mr. S. Joe Ray of MD Department of the 

Environment, the appropriate allowable emissions for these sources are: 

Pollutant 

Particulates 

Sulfur Dioxide 

Sulfuric Acid Mist 

Regulatory 
Citation (COMAR) 

Sec. 26.11.06.03(B)(2)(a) 

Sec. 26.11.06.05(C)(l) 
Sec. 26.11.06.05(c)(2) 

Standard 

0.03 gr/SCFD 

2000 ppm 
70 mg/m3 
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Results of the test program for all pollutants are below allowable emission rates. 

4. Description of Collected Samples 

See the Sampling and Analysis Procedures section for a description of sampling 
methodology and handling of collected samples. 

5. Visible Emission Summary 

No visible emission observations were required during the test program. 

6. Error Discussion 
i 

Sampling procedures and laboratory analyses were as per the Pre-Test Protocol. 

USEPA/MD Department of the Environment procedures referenced therein were 
utilized. No unanticipated problems developed during field testing. 

No errors occurred which would affect the test results and therefore compliance 
status of the sources. 
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SAMPLING AND ANALYSIS PROCEDURES 

1. Samoling Port Location 

Figure 2 shows the stack sampling port location, stack diameter, and probe 

locations during sampling along the stack diameter. 

2. SamDling Point Descriotion 

Two 4” sampling ports, on 90” axes, were used to access the exhaust gas for 

sampling. These ports were located approximately 20 feet above roof level, 10 

feet below the stack outlet to the atmosphere. Sampling occurred on both axes 

during a particular sampling run, as shown on the data sheets in the Appendix. 

Ports were identified as Port A and Port B during the test program. 

3. SamDling and Analvtical Procedures 

The particulate source sampling train was a basic EPA approved test train as 
manufactured by NuTech Corporation. The unit incorporated a stainless steel 

nozzle, a stainless steel probe of sufficient size to traverse the subject stack, glass 

filter holder, glass impingers, and all ground glass joints. Each filter was a 

preweighed EPA approved glass fiber filter which has a pore size of 0.3 microns. 

Tare weights of the filters were marked on each filter container and available for 

inspection by the State observer before each compliance test run. In place of the 

cyclone in the EPA sampling train, a cyclone bypass was used. The probe and 

hot box were maintained at 248” + 25”F, as per EPA requirements. The 

temperature inside the filter holder compartment and probe were monitored 

throughout each test run. Specifications on nozzle size and calibration for S-type 

pitot tube, dry gas meter, and critical orifice all complied with EPA standards. 

In-stack temperatures were measured by a potentiometer using a chromel-alumel 
thermocouple. A complete inventory of spare parts were maintained in the field 
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to permit replacement of all critical items of equipment. The sampling nozzle 

inside diameter was measured by taking the average of 3 separate micrometer 

readings before the start of the test runs. 

Isokinetic sampling was maintained at all times, with constant observation of 

velocity and orifice pressure readings. The number of sample ports and traverse 

points complied with EPA Method 1, and are noted on Figure 2. A minimum 2.5 

minute sampling time was used per sample point with separate readings and 

adjustments made as necessary at each traverse point such that the total sample 

volume at standard conditions was greater than 30 dscf. 

Prior to testing, a preliminary velocity and temperature traverse, which included a 

check for cyclonic flow, was completed according to EPA Method 1. 

Moisture content of the flue gas at the point of sampling was measured during 

each test run using data from the sampling train and accumulations of water in 

the impingers and silica gel. 

Orsat analysis of combustion exhaust gas at the point of sampling was completed 

to satisfy requirements of EPA Method 3, to determine molecular weight of the 

flue gas. The technique employed included a series of grab samples taken by a 

Hays Orsat for CO, and 0, A total of three separate readings were taken for 

the test program. 

Particulate was sampled and analyzed according to EPA Method 5 and State of 

Maryland Method 1005. The probe was washed, brushed, and rinsed three times 

with acetone after each test run. The first and second impinger containing 

distilled water was rinsed with acetone and the third impinger that was dry was 

rinsed with acetone. All filters and rinses were retained for analysis. All filters 

and rinses were dessicated until a final weight was verified. The final particulate 

results included the filter, and probe wash. These procedures were performed for 
all three test runs. 
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Data collected during the completion of the test run was logged on preprinted 

data sheets, copies of which are included with this document. Calculation for gas 

flow, moisture content, molecular weight of flue gas and emission rates for 

selected emissions were completed by computer analysis. Sample calculations and 
derivation of terms in arriving at the results are also included with this document. 

To assure quality control, all equipment used in the execution of the sampling 

program was calibrated and certified to meet tolerances specified by accepted 
sampling procedures. A copy of the calibration data is included with this 

document; however, the main sampling component (control box) was calibrated 

prior to and after the test. Copies of the new calibration data are included. 

Prior to and after each test run, a leak test was performed on the train from the 

nozzle tip through the control box. The final leak test was at the highest vacuum 

attained during the test run. All leak checks were within criteria. All acetone 

washings of the probe and filter holder were transferred to glass bottles with 

Teflon lid inserts. Each bottle was labeled and recorded on data sheets. Glass 
fiber filters were stored in individual sealed plastic petri dishes. 

SO, and sulfuric acid mist were sampled and analyzed according to the State of 

Maryland Method 1008. The test train, sample procedure and test points were 

the same as the particulate tests, with the following differences: 

1. EPA Method 8, which is similar to EPA Method 5, was followed. 

2. The first impinger contained 150 ml of 80% IPA. 

3. The second and third impingers contained 3% H,O,. 

4. The fourth impinger contained 200 grams of silica gel. 
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5. 

6. 

7. 

A filter holder containing a glass fiber filter was connected between the 

first and second impingers. 

After testing, the sample train was purged with ambient air for 10 minutes 

before cleanup. 

Cleanup consisted of the following: 

a. 

b. 

C. 

d. 

e. 

The first impinger containing the 80% IPA was measured and 

placed into container number 1. The impinger was then rinsed with 

80% IPA into container number 1. 

The filter was returned to its original container. The front half of 

the filter holder was rinsed into container number 1 and the back 

half into container number 2. 

The second and third impingers were measured and placed into 
container number two. They were then rinsed, with distilled H,O, 

into container number 2. 

The fourth impinger containing the silica gel was placed into its 

original container and reweighed. 

The sulfuric acid mist was analyzed according to EPA Method 8. 

The filter was placed into the IPA and an aliquot taken. The 
aliquot was titrated with Barium Perchlorate. 

The SO, was analyzed from the back half of the test train. An 

aliquot was taken from the H,O, sample and titrated with Barium 

Perchlorate. 
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To satisfy chain of custody requirements, all samples generated in the field were 
properly labeled and placed in sample boxes under supervision of the designated 

project supervisor. The samples were retained by SSM and transported to SSM’s 

laboratory where they were processed and analyzed under the direct supervision 

of a laboratory chemist. Whenever possible and where laboratory analysis is non- 

destructive, samples are retained after initial analysis for a suitable period of time 

and therefore available should subsequent analyses become necessary. 

Figures 3 and 4 illustrate the particulate and sulfuric acid/SO, test trains. 

No deviations from the methods described herein occurred during either sampling 
or analysis. 
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FIGURE 4 

SULFURIC ACID MIST TEST TRAIN 
LEBANON CHEMICAL CO. 
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. 

1. 

2. 

3. 

4. 

5. 

6. 

Y= Meter Calibration Fat tor 

BP= 

DN= 

TT= 

AS = 

VM= 

7. PM= 

8. 

9. 

10. 

TM= 

WV= 

PST = 

PS = 

11. 

12. 

13. 

14. 

PS = 

TS = Sampling Location Temperature 

VMSTD = Volume Of Dry Gas Sampled At Standard Conditions, DSCF 

VMSTD = 

WV gas = Volume Gf Water At Standard Conditions 

VW gas = 

Barometric Pressure, Inches Hg 

Nozzle Diameter, Inches 

Net Sampling Time, Minutes 

Sampling Locaton Area, Square Inches 

Sample Gas Meter Volume, Cu.Ft. 

Average Orifice Pressure Drop, Inches H20 

Average Dry Gas Meter Temperature, F 

Total Moisture Collected, ml 

Static Pressure, Inches H20 

Stack Pressure, Inches Hg 

(PSTA3.6) + BP 

17.65VM*Y*(BP+(PM/13.6)) 

pi + 460) 

(0.0471 * VW) 

Y--Mb --I I 



15. %M= Percent Moisture In Stack Gas 

(100 * VW gas) 
%M= 

(VMSTD + VW gas) 

16. MD = Mole Fraction Of Dry Gas 

(100 - % M) 
MD= 

100 

17. MWD = Molecular Weight Of Dry Gas 

Mm = (%CO2 * 0.41) + (%02 * 0.32) + [(%‘mcO2 + N2) * O-281 

18. %EA = % Excess Air 

[(%02) - 0.5 + (%CO)J 
%EA = . *100 

0.264(%N2) - [(%02) + 0.5 * (%CO)] 

19. 

20. 

21. 

MW = MoIecuIar Weight Of Wet Stack Gas 

MW= (MWD*MD)+(18(1-MD)) 

SDE = Average Square Root Of (Veiocity Head * Absolute Stack Temp 

l/2 
SDE = [Delta P *( TS +460 )] 

VS = Stack Gas Velocity At Stack Conditions 



22. QS = Stack Gas Volumetric Flow Rate At Standard Conditions, DSCFM 

QS = 0.123 * VS * AS * MD * PS 

23. 

(TS + 460) . 

QA= Stack Gas Volumetric Flow Rate At Stack Conditions, ACFM 

QA = 0.05667 * QS * (TS + 460) 

PS * MD 

24. %I = Percent Isokinetic .. 
._,- -. ?1 

. . 
1032-&S i-660) * VMSTD 

%I = 
VS+TT*PS*MD*(DN*DN) 

25. Gr/DSCF = Particulate Loading 

0.0154 * mg 
Gr/DSCF = 

VMSTD 

26. LBEIR = Particulate, LB/HR 

LB/HR = 0.00857 * Gr/DSCF * QS 

27. Gr/DSCF = VOC Loading 

0.0154 * mg 
Gr/DSCF = 

VMSTD 

28. LB/HR = VOC, LB/HR 

LB/HR = 0.00857 * Gr/DSCF * QS 
. 
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6. 

8. 

BP = Barometric Pressure 

VM= Gas Meter Volume 

TM= 

PM= 

VMSTD = 

Average Meter Temperture 

Average orifice Pressure Drop 

Gas Meter Volume At Standard Conditions 

VMSTD = 

so4 = 

TV= 

mg, SO2 = 

Gr, SOZDSCF = 

Gr, S02/DSCF = 

10. Bs,S02/DSCF = 

LBS,S02/DSCF = 

PPM, SO2 = 

PPM, SO2 = 

17.65 l VM ” (BP + PM) 

(TM + 460) 

SO4 as Reported 

Total Volume Of NaOH Solution 

mg, SO2 Collected 

mg,S04 l TV l Molecular Wt SO2 (64.062) 

Molecular Wt. SO4 (96.041) 

Grains SO2 Per DSCF 

0.0154 l mg, SO2 

VMSTD 

LBS, SO2 Per DSCF 

GRIDSCF 

7000 

Parts Per Million, SO2 

LBS/DSCF l 385100000 

64.062 



[I 12. 

Gi ; 
13. 

I: ._ ci 
14. 

II :’ 

LBS/HR, SO2 = Pounds per Hour, SO2 

LBS/HR, SO2 = LBSIDSCF l DSCFM l 60 Min 

PPM,S03 = Parts Per Million, SO3 

PPM,S03 = 24.05 l ml Ba(Cl04)2 l meq/ml Ba(Cl04)2 * TV/Aliquot l (TM + 460) 

VM l (BP+(PM/13.6)) 

LBS/HR, SO3 = Pounds per Hour, SO3 

LBS/HR, SO3 = PPM l 80 l DSCFM l 60 Min 

385100000 





LOCATION: r-j a c Ic I‘ 
DATE: 11/l 9 i 7 I 
RUN NO.: 

, * 
Lt--rS-tIOL ‘s 

OPERATOR: JLJ 
SAMPLE BOX NO.: 
METER BOX NO.: c / 7~ 2 A .-__ 

METER H: 
C FACTOR: /I 60 ,//P 

I 4 
/lb 

’ !j’ PITOT TUBE NO.: 1. ,;! 
AMBIENT TEMP.: 60 
BP: .30.&Y 

ASSUMED MOIS.: s 
PROBE LENGTH: - 
NOZZLE DIA.: , JTJ 
PROBE HEAT SET: 
LEAK RATE: pre i., a ,Jc+J l 4 I 2 “,,ai-\ , 
THIMBLE NO.: 
FILTER NO.: 

1 POINT 1 POINT CLOCK TIME METER PITOT ORIFICE STACK PROBE FILTER IMP. METER TEMP. PUMP VAC. 
IIS. ACTUAL 1 RUN cu. FT. “H20 “H20 TEMP. TEMP. TEMP. TEMP. INLET 1 OUTLET “HG 54-k, 

5 
GEL IS A-8, WL-“7 1 

//.I’- 



CLIENT: 
W.O. NO.: 
PLANT: 
LOCATION: 

DATE: /I/l c,h / 
RUN NO.: 

I 
ic-s- I J-n% 

OPERATOR: J c. J 

[POINT/ POINT1 CLOCK TIME 1 METER 1 PITOT 1 ORIFICE 1 METER TEMP. 1 STACK lWMf’ 1 BOX IMP 1 1 

COMMENTS: 



-__I- --- ~~:~~~~~~~~~~~~~~ __ --snEET--r-& J,--- ~ :.. .A,.,.,.,. .,.,.,.,., :.:.‘.:.‘.:.::‘.~ I.. ‘“‘:““““““‘:.:“” .,.,. .,. ., .,, \,.( ‘.‘.:.‘.................................... . . . .,.... ,,(,,, “““““.“““‘,‘:‘,..‘...‘...., ,:, ::, ,, ~...........,.,.,...,.(.,,,,.,. ‘~ _,,,_,C. ~:;:;.~;.‘::.~ ~~iiii’:i~~~~~~~~~~~~~~~~~~ !,,~.llaR,~~,,~~~~~~~~~ :F’~:::::‘:::::::::(:::.:.:............:. \.,.......... ,‘, .., . : : .:.<.: ,p.. .: ,,,,., ,, . ,. ,, :.:.:+....:. ,A.. . . . . ..cv A.. ..C/. i.. ., . . . . . . . . . ,. . . . . . . . . . . . . . . . . . . . . . . . . . . (, 
CLIENT: LeL 3k ., ‘&A c-j PITOT TUBE COEF.: ,s y 
W-0. NO.: \ 1-$-d- o-00 PITOT TUBE NO.: 
PLANT: fiba - \+or c AMBIENT TEMP.: 40 *A 
LOCATION: < :‘+a L BP: 
DATE:. \\\a&\?\ ASSUMED MOIS.: 9 
RUN NO.: i-c-s- 2 50\ PROBE LENGTH: 
OPERATOR: ) c- J NOZZLE DIA.: -37.7 
SAMPLE BOX NO.: PROBE HEAT SET: 
METER BOX NO.: \3bL LEAK RATE: w ( l,+a ,ooy -\ L” L,. ,l 
METER H: THIMBLE NO.: 
C FACTOR: .77 n I ts FILTER NO.: 

ORSAT co2 co2+02 02 ’ 
1 
n 

5 
GEL i. 7 ‘/ ‘j :” i ‘, ,’ 2’ %_I ) 

: :.? :‘ ” /’ 

I 646 pwp 



C 7 :LIENT: 
V.O. NO.: 

PLANT: 
LOCATION: 

DATE: \\\xo 9\ 
RUN NO.: I I 

-i- \ q- ASOX 
OPERATOR: ./c I 

POINT POINT CLOCK TIME METER PITOT ORIFICE METER TEMP. STACK PUMP BOX IMP 
NO. DIS. ACTUAL RUN cu. FT. “H20 “H20 OF TEMP. VAC TEMP TEMP :/X?- c&l;.. 

INS. INLET OUTLET OF “HG OF OF 
4-l< ma o-0 &?z,SY6 , 0 7 /, 0 / 78 70 ztZ- 3.6 60 z-32, 

LI 3.7 L4W 4-M /./B GO LL;) 
IQ 7 06( */ 0 /, YB d/ 2 7Y> 
‘i lTJ.j- &41;; soi7 , $7 (TGc-? 7. t& 
‘2 ry 806 rd7 86 7q 208 3.5- $0 Lb/ 
-. ) 13:‘; . oc-- Lf L/ 7 -0. /z- 
JLJ J-1 ?oYr ( to kL z. 2 09 
5 .3-Y .i; -.- 7064 10 tg /t/i3 87 63 tzC7/ 

COMMENTS: 



CLIENT: )- ,L- CL &aol 
W.O. NO.: \ a,se - 000 
PLANT: CbG \*wrFl 
LOCATION: $43 t#k 
DATE: \1 I zo\q1 
RUN NO.: ,’ &so 3 So, 
OPERATOR: PC- 
SAMPLE BOX NO.: 
METER BOX NO.: \ J(+ 
METER H: 
C FACTOR: 

PITOT TUBE COEF.: Jilt/ 
PITOT TUBE NO.: 
AMBIENT TEMP.: 
BP’: 
ASSUMED MOIS.: 
PROBE LENGTH: 
NOZZLE DIA.: 373 
PROBE HEAT SET; 
LEAK RATE: &. -oQ’/ e.,J g ” 
THIMBLE NO.: 
FILTER NO.: 



CLIENT: Lu n(Ih CrlY cuQyI~ccIb 
W.O. NO.: 125’c?-ruDn 

ORIFICE 1 STACK 
“H20 TEMP. 

OF 

RUN NO.: it-s- J so* 
OPERATOR: .hC d 

PROBE FILTER IMP. METER TEMP. PUMP VAC. 
TEMP. TEMP. TEMP. INLET OUTLET “HG 

OF OF OF OF OF 

COMMENTS: 



LOCATION: &.,,“a+ 
DATE: \\\xpj=l\ 
RUN NO.: cc- 5- 3v 
OPERATOR: 53 - 
SAMPLE BOX NO.: 
METER BOX NO.: qf 
METER H: 
P l=APTn[I)* 

PITOT TUBE COEF.: w..Y 

AMBIENT TEMP.: 

ASSUMED MOIS.: “1 
PROBE LENGTH: 
NOZZLE DIA.: 
PROBE HEAT SE;: 

$3 CJ 

” I ““I”, I, 

POINT POINT CLOCK TIME 
NO. DIS, AC 

ORIFICE STACK PROBE FILTER IMP 
TUAL [ RUN 1 cu. FT. ) ‘Yiiti / “H20 1 TEMP. JTEMP. / TEMP. I TEMb. }s1 “‘fpHGvAc*l<~ 1 

METER 

IMPINGERS END START DIFF ORSAT co2 co2+02 02 
1 b’ %-+I0 Is’0 100 1 1. Zl.0 \%b 
2 4) \ /AL IS0 IL 2 1-L za*e 19.G 
3 3 1-b 20.7 19.7 



CLIENT: LEl3B*OH c~lz~~~.N-- DATE: \I ?x* \\ 
W.O. NO.: \ LLSO ,4ccY RUN NO.: L-C -&- 3 p 
PLANT: c&d+ --ag@G OPERATOR: 9 cw 
LOCATION: &@.L 

.,. 

POINT POINT CLOCK TIME 
NO. DIS. ACTUAL 1 RUN 

METER 
cu. IT. 

x % 3 Y (0. 7 
PITOT ORIFICE STACK PROBE FILTER IMP. METER f EMP. PUMP VAC. 
“H20 “H20 TEMP. TEMP. TEMP. TEMP. INLET OUTLET “I-G .F1&\ 

OF OF OF OF OF OF > 

COMMENTS: 
p-7 

: 
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CLIENT: E f?AwON C&l<M\CPl PITOT TUBE COEF.: .F: ‘I 
W.O. NO.: 3-T-4 -000 PITOT TUBE NO.: 
PLANT: B>\A; %f2Y.Y AMBIENT TEMP.: 
LOCATION: _d SC-\< BP: JO. 2 L/ 
DATE: rrl IT\91 ASSUMED MOIS.: f 
RUN NO.: 

1 I 
I-C-S-II PROBE LENGTH: 

OPERATOR: QLh NOZZLE DIA.: I 37 CT 
SAMPLE BOX NO.: - PROBE HEAT SET: 
METER BOX NO.: yr A LEAK RATE: J,’ L/ v/ IS- ‘I ,c,t c AC;?, at -‘I ‘J QOJ 

IIMPINGERS 1 END 1 START t DIFF I 1 ORSAT 1 CO2 iCO2+02i 02 1 



CLIENT: LQhhNON c tis-\cdL 
W.O. NO.: \ &so-Qc.m 
PLANT: Qa&.&+t 
LOCATION: ht. a- 
DATE: t\\m\ 91 
RUN NO.: 

P 
LC-s-3. 

OPERATOR: 6y-JLu.J 
SAMPLE BOX NO.: 

;i-.s. - .- L--+- ,’ ~~~~~~~a~~~~~~ -- .:..:::.:.:::.::::::i::::::;::::::~:::::;::::l:::~~~::.:::::~::~:.:.:.:.:,:.:.:.:.:.:.:.:.:.:. --;ET ,--“,J 1 .~. .:. .y:.:.:.:+:.: i.,‘,‘,‘....,‘,‘,...,...,....~.~.,.~,~,~.; . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~~~~~~J,,~,~:~~~~~~~~~~~~ . ..!... . . . . . . . . . . . . . . . . . . . . . . :.:.: . . . . . . . . . . . . . ..~_...... I..: . . . . . . . . . . .._...../. . . . . . . . . . . . . . . :..:..+ ,....., ;; 
PITOT TUBE COEF.: ,B1-\ 
PITOT TUBE NO.: 
AMBIENT TEMF 
BP: -3 aA 
ASSUMED M& 7 
PROBE LENGTH: 
NOZZLE DIA.: \ 2 ) C.-J 
PROBE HEAT SET: 
LEAK RATE: y)BJd draJ J ,s’ ,,oJ -,,:<d d 5” 
THIMBLE NO.:’ I 

FILTER NO.: o-5 

METER BOX NO. 
METER I-i: I<aa \a. 
C FACTOR: 

IMPINGERS END START DIFF 
1 a78 IS-0 L E 
2 Idd I ‘so 1 .!Y 
3 

[ ORSAT 1 CO2 1 CO2+021 02 1 



--- -. .-~- .~ 

SHEET X OF < 

CLIENT: L-=BrbQ3N b-w%ul\CP1, 
W.O. NO.: \Xs’O-000 
PLANT: &=I \ \vrco* 
LOCATION: d 3-L&a- 





qe SSM /Laboratories I 

ANALYTiCAL REPORT 

CLIENT: Lebanon Chemical Corp. PROJECT: 109813 
2400 South Clinton St. PO NO: 
Baltimore MD 21224 REPORTED: 16-DEC-91 

RECEIVED: 04-DEC-91 
WORK ORDER: 1250-000 

REPORT TO: D.J.Hofmann 
SSM/Spotts Stevens and McCoy, Inc. 

PROJECT DESCRIPTION: Part & H2S04 

SAMPLING DATE: - - BY: D.Wary/J.Jessel 

UNITS 
SAMPLE: 1038501 
LC-S-l-SO2 (H202) 11/19-20/91 
Sulfur dioxide 

Run Total Ba(ClO4)2 Aliq. 
Vol.(mls) (mls) (mls) 

LC-S-l-SO2 360 0.60 10 

SAMPLE: 1038502 
LC-S-l-SO2 (IPA) 
Sulfur trioxide 

11/19-20/91 
ml 

Run Total Ba(ClO4)2 Aliq. 
Vol.(mls) (ml.3 Ws) 

LC-S-l-SO2 180 5.40 10 

SAMPLE: 1038504 
LC-S-2-SO2 (H202) 
Sulfur dioxide 

11/19-20/91 

Run Total Ba(ClO4)2 Aliq. 
Vol.(mls) (mls) (ml9 

LC-s-2-so2 340 2.50 10 

SAMPLE: 1038505 
LC-S-2-SO2 (IPA) 
Sulfur trioxide 

11/19-20/91 
ml 

Run Total Ba(C104)2 Aliq. 
Vol.(mls) (mls) Ws) 

LC-s-2-so2 210 0.80 10 

RESULT 

Normality 

0.01206 

Normality 

0.01206 

Normality 

0.01206 

Normality 

0.01206 

30 Noble Street m P.O. Box 6527 = Reading, PA 19611-0527 m 215/376-4595 or ZlY376-6jSl m Far: 21 j/376-8jZ 

Engineering Offices in Baltimore, Lehigh Valley, Reding nnd Trenton. 



48 SSM /Laboratories 

CLIENT: Lebanon Chemical Corp. 
PROJECT: 109813 

Page 2 
16-DEC-91 

SAMPLE: 1038507 
LC-S-3-SO2 (H202) 11/19-20/91 
Sulfur dioxide 

Run Total Ba(C104)2 Aliq. Normality 
Vol.(mls) (mls) (mls) 

LC-S-3-SO2 300 1.80 10 0.01206 

SAMPLE: 1038508 
LC-S-3-SO2 (IPA) 11/19-20/91 
Sulfur trioxide ml 

Run Total Ba(C104)2 Aliq. Normality 
Vol.(mls) (mls) (mls) 

LC-S-3-SO2 260 0.90 10 0.01206 

Respectfully submitted, 

Group Leader, Physical Testing 

30 Noble Street n P.O. Box 6527 B Reading, PX 1961 l-0527 m 215/376-4595 or 215/376-6581 n Fax: 215/376-Sj22 
Engineering Offices in Baltimore, Lehigh Valley, Rending and Trenton. 



QB SSM /Laboratories 
OZJAN92-0848-0895 

ANALYTICAL REPORT 

CLIENT: David Stuart PROJECT: 110217 
Lebanon Chemical Corp. PO NO: 
2400 South Clinton St. 
Baltimore 

REPORTED: 02-JAN-92 
MD 21224 RECEIVED: 30-DEC-91 

REPORT TO: D.J.Hofmann 
WORK ORDER: 1250-000 

SSM/Spotts Stevens and McCoy, Inc. 

SAMPLING DATE: 02-DEC-91 BY: Client 

UNITS 
SAMPLE: 1040074 
LC-s-1P 
Particulate Weight - Filter 
Particulate Weight - Wash Solutiotz 

wt - Acetone Probe mg 

SAMPLE: 1040075 
LC-s-2P 
Particulate Weight - Filter 
Particulate Weight - Wash Solutioiz 

wt - Acetone Probe mg 

SAMPLE: 1040076 
LC-s-3P 
Particulate Weight - Filter 
Particulate Weight - Wash Solutiotz 

wt - Acetone Probe w 

RESULT 

7.1 

10.6 

9.7 

12.6 

10.2 

32.0 

Respectfully submitted, 

Vaughan J. ‘O'Neill, 
Group Leader, Physical Testing 

30 Noble Street n P.O. Box 6527 n Rwcling. PA 19611-OjZ7 n 21j/376-4j9j or 215,/376-6551 D Fax: II j;‘3?6-SjZZ 

Engineering Offices in Baltimorr. Lehigh Valley, Reading and Trenton. 





Sixteen (16) tons per hour of 16-8-8 fertilizer were processed during the emissions 

testing program. 





DATE 1 l/19/91 1 l/20/91 1 l/20/91 
RUN NUMBER LC-s-lSO2 LC-s-2SO2 LC-S-3S02 

DN - NOZZLE DIAMETER. IN. 0.373 0.373 0.373 
PB - BAROMETRIC PRESS. IN. OF H20 30.24 30.24 30.24 

84-, -0 I 84.0 I I 84.0 
65.903 1 52.626 1 52.592 

1 78 I _- a01 -- 84 - 
I I 1WR I ..- .- 1319 I .--.- IlAo ._ .-- 
I 1.00 I 1.01 I 1.01 

t. 
l-T - NET SAMPLING TIME. MIN. 
VM - VOLUME MEIERED, ACF 
-l-M - AVG. M-R T-EMP-. lX=G F -.. .-... _, ---_. 

PM - AVG. DEL-. _ _ I-AH IN 0FHX-l ..,..-_ -. ..-- 
Y - GAS METER CALIB. FACTOR 
tvi! - . ..SlD SD. GAS VOL., SCF - 65.678 52.651 52.219 
VW - TOTAL WATER COLLECTED, ML. 115 109 98 
%M - PERCENT MOISTURE 7.6 7.5 8.1 
MD - MOLE FRACTION DRY 0.92 0.91 0.92 \ 
%CO2 - PERCENT CO2 DRY 
9602 - PERCENT 02 DRY 
MWD - DRY MOLECULAR WEIGHT 

.ECULAR WEIGHT 

I -0.19 I -0.14 I -0.12 I 

MW-WErMOL----... ..- ._._. 
%EA - PERCENT EXCESS AIR 
AS - STACK AREA, SQ. IN. 
PST-S-I ‘ATIC PR&S.. IN. OF H20 
TS - STACK TEMP., D&G. F 
CP - PITOT COEFFICIENT 
VS - STACK GAS VELOCI-IY, AFPM 
QS-STACX _ _ 

1.1 
19.7 

28.97 
2a.13 

1.1 
19.7 

28.97 
28.00 

1.2 
19.6 

28.98 
28.09 --_ .- --.-- -__-- 

1583.3 1704.3 1550.0 
1 .017.9 1 .017.9 1 ,017.g 

215 214 203 
0.84 0.84 0.84 

1,355 1,106 1,084 
K GAS FLOW..DSCFM 7,016 5,657 5,687 

QA - STACK GAS FLOW, ACFM 9,611 7,647 7,693 
96i- isowmciwno L.,' 103.5 102.9 101.5 

PPM, H2SO4 7.6 1.6 2.3 
LBSMR, H2SO4 EMISSIONS 0.81 0.14 0.20 
mg/DSCM, H2SO4 EMISSIONS 0.9 0.2 0.3 
PPM,SO2 1.1 5.4 3.5 
LBS/HR. SO2 EMISSIONS 0.12 0.47 0.30 



0 3.5 m 
6 3.5 aL--- , _. ._ 

7 X6 w&loo 1 0.150~ 75 1 210 1 1c 
Il.150 1 23wl 661 m 1 ,*r I 

.lml I 102 I 76 I : 

PSM- 30.36 VMSTD- 65.678 lnwxhs- 5.417 %M- 7.6 RMS OF vELccrrlES - 6.3 

MD- 0.92 MIM)- 20.07 MW- 26.13 Ps- 30.23 

EY- I 

LB/lxscF PPM LB.S/HFl mdm 
H2so4- 1.63E-W 7.5 0.61 0.9 

502.. 2.5OE-07 1.1 0.12 



: 

.:. :. ._ . . . ..:... .::..::: .::. . . 

RESULTS TT vu m PM TM TS SDE ML 02 

84.0 1 52.626 0.085 1.219 a0 214 7.47 1.104 19.7 

=g =g -4 mg -9 -9 ne1 I?*1 -0 

FSM- 30.33 VMSTD- 
MD- 0.91 Ml&D- 

62.661 VWGAS- 6.134 %M- 8.9 FIMS OF MLOCITIES - &I) 

25.97 Mw- 2a.00 Ps- 30.23 



ML 02 

I I I I I 
c 11 1 6.29 531 I 

,n I 
I -, o.woI o.MoI 781 10.0 3.5 I 731300 I 0.060 I 0.e.m I 781 791 ZOOI 

Ml 19.6 
8.u 

SAUPLE DISTAMCE CLOCK TIUEAT 
POINT ATPOINT 

Qm ELoaTYl Pu 1 uml TEYP.1 STACX) 
TIYE POINT YErEFl HEAoIoFlmcEI IN 1 OUT i TEMP. 1 SOE 

A-12 1224 3.5 73o.ooo 

1406 752592 

RESULTS l-r VM 

e-4.0 52.592 0. 
Prrl PUJ I TM 1 

063I l.lMI 
TSI SOEI ML I 021 

841 203) 7.331 l.om( 10.5 I 

ng =g =-a -g =w -vg 

52210 - 4.518 %M- 0.1 FIMS OF VELOCITIES - 8.3 
2a.w Mw- 28.09 Ps- 30.23 



al&k..{ :, :. ‘. :.y:;:,;yj .,::.i<: .:,, .. :. 1. 
: ..:.:. BALnMof3E, MD .~~~LEBANObj &MlCA+j:, INC ::,;-.:. .::I :;.. Pi&t: .., :.. ; . . .‘. . . >. 

. . . . . . . . ,,. ,. ,..., ~.:.‘;.:..::~:i:;::, .:y ... :: :. . . . :: .:,, ..- : 
unir’.T~;edr.Il:~:,,::l::.: ::.j;. :::, :: G&ij”u+m ... ., ,’ 

. . . . :.: .: ..:. :.. f’.:... ). -::: . ...:.: j.::.c:;:+ : .:.,... ::.... 

.*@$* Codatlo”:..I.:‘:.:.--.:I..‘. .. y ;’ 

DATE 
RUN NUMBER 

1 l/19/91 11/20/91 1 1 l/20/91 
LC-s-1 P ! LC-S-2P [ LC-s-3P 1 

DN - NOZZLE DIAMETER, IN. 0.370 0.370 0.370 
PB - BAROMETRIC PRESS, IN. OF HG. 30.24 30.22 30.24 
TT - NET SAMPLING TIME. MIN. 84.0 84.0 84.0 
VM - VOLUME METERED, ACF 70.785 53.144 51.903 
TM - AVG. METER TEMP., DEG. F 70 75 84 
PM - AVG. DELTA H. IN. OF H20 2.473 1.396 1 1.270 
Y - GAS METER CAL II? FACTOR _ -_ _-.-_ _ - .-. _. . 1 n1 ..-. 1.01 1.01 ._-. 
VMSTD - STD. f 3AS VOL.. SCF 72.373 53.678 51.570 
VW - TOTAL WATER COLLECTED, ML 153 125 128 
%M - PERCENT MOISTURE 9.1 9.9 10.5 
MD - MOLE FRACTION DRY 0.91 0.90 0.90 
%CO2 - PERCENT CO2 DRY 1.1 1.1 1.2 

27.83 1 

.~ 
%02 - PERCENT 02 DRY 19.7 20.9 19.6 
MWD - DRY MOLECULAR WEIGHT 28.97 29.02 28.98 
MW - WET MOLECUIAR WEIGHT 27.97 27.93 
%EA - PERCENT EXCESS AIR 1583.3 6597.2 
AS - STACK AREA, So. IN. 1,017-g 1 ,017.g 
PST - STATIC PRESS., IN. OF H20 -0.21 -0.15 -0.14 

.F 210 210 208 
T 0.84 0.84 0.84 

TS - STACK TEMP., DEG 
CP - PITOT COEFFICIEN 
VS - STACK GAS VELOCITY. FPM 1.495 I 1.156 1 1.109 
QS - STACK GAS FLOW, DSCFM 7,675 1 5,884 5,628 
QA - STACK GAS FLOW, ACFM /’ 10.605 I 8,204 7,871 
%I - ISOKlNrnC RATIO ./ 106.0 1 102.5 103.0 

I 

GR/DSCF. LOADING 0.004 0.006 0.013 
LBS/HR. EMISSIONS 0.25 0.32 0.61 

I I 
AVG. GRIDSCF EMISSION RATE 0.008 1 
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POINT IATPOINTI TIME POINT MElER HEAD 1 OWFKX I-IN I OUT1 TEMP. 1 SOE ML 02 
I I 1 I I I I I I I I I I 

I 
I I I I I 1 I I I I 

. .I I .IJbI ,xEl n.h.37..I n,ml alrnl n7l IX31 192 I 0.80 I I.480 I 10.7 I 1 
I 

CT8 , , IUI -I- 
.,.” , -.n . I , “..W L- , - 

-- 
700 1 0.160 2-l 041 631 195 I 9.91 I 1,480 1 19.6 1 

Boo 1 0.160 2600 I 

I 
1.519 I .~ , 19.7 I 1 . . , ~. 

__ ‘--7.*l nta 3mm 1.531 1 I I 
;;;: IF.361 

051 s3 107 IO.25 

10.33 -..- --” 671 83 207 

31 0.160 1 2800 681 63 211 10.36 

_J_5 0.170 

O.lao 

_“H 
-..eoo 0.180 

is&m n 
-^ - 

_.___ 

2.800 1 691 631 215 1 IO.71 I.557 

2050~ 71 1 641 210 ( 11.06 I.- 

2950’ 7%’ I” Irl ml I 11.07 _ _ I.641 

I 01 I I 3.5 1 6 
*n I 361 I 

I ( ,rmI 9- -..- -- 74 86 221 10.44 

D 1 0.160 1 2580 77 m 219 IO.42 
nl 77 87 220 10.10 

“.” -.IIIII 

?w.,wJ rJ.,eJ -z.uN , -- . . I ..- , 

“.” , 3(17.000 0.150 2.450 1 81 I 701 217 1 10.05 I.493 I 
3.6 I seam0 0.150 2460 I.494 I 

1.446 I 
r44e.l 

-- I.393 I 
I I 1 I I 

1. PSM- 30.42 VMSTD- 72.373 VwoAs- 7.206 %M- 8.1 WAS OF VELOCITIES - 6.1 

MD- 0.91 MWL 28.97 Mw- 27.97 Ps- 30.22 

EMISSKINS 
I 



SAUPLE XTANCC aoa TIME AT QAsvELoalY PM METER TEMPERATURE 

POINT ATPOINT nk4E mm METER HEAD olwK% IN CUT TEMP. SDE VEL 02 

A-l 851 3.5 3.307 0.0.30 1.380 67 07 188 7.64 1.134 20.8 
1.255 20.8 
1.207 20.9 

t 
t 

01 I I 3.5 23.200 

c ,n I .- I 1 I I 3.5 25600 1 0.M 
3.5 27.m’ nnl 

I 
- 

21 I I 3.5 1 34. 
rrl 

I I I ,, .- 
. .--- 7s 75 Is5 I 7.24 

1 1.200 7s 75 212 1 7.33 
I tan7 ZD 76 213 1 7.34 

PSM- 30.32 WsrD- 53.678 VWMS- 5.8&Y %M- 9.9 RMS OF VELOUTIES - 10.5 

MD- 0.90 MIM)- 29.02 MW- 27.93 PS- 30.21 

EMISSKNS 
I 

I I I I 
L I 

Weight. mg - 22.30 

GFUDSCF - 0.006 ~ 

LBsmR - 
REv.l(llf22m) 



METER BOX NUMBER: 80445 DATE: 12l4/91 

’ . 
CALIBRATED BY: WARY BAROMETRIC PRESSURE: 29.60 

ORIFICE 
‘JANOME-TER 

SFITINQ 
(delta H) 
IN. H20 

0.5 

1.0 

1.5 

2.0 

3.0 

4.0 

WET DRY WET 
GAS TEST TEST INLET OUTLET AVERA E TIME 

METER METER MEIER t-W 0-W O-4 
W-0 WI CTW) deg. F deg. F deg. F min. ‘. YI delta H@l 

cu. ft. cu. 0. deg. F 

5.163 5.102 70 70.5 69.5 70.0 12.97 1.01 1.63 

5.072 5.007 70 74.5 72 73.3 9.17 1.02 1.91 

10.176 10.109 69 77 73.5 75.3 15.10 1.01 1.92 

10.361 10.405 70 63 76 79.5 13.46 1.01 1.94 

10.171 10.304 71.5 67 79 63.0 10.67 1.00 1.95 

10.459 10.705 72 91.5 61 66.3 9.76 0.99 1.96 

FORMULAS: 
(Vw)(BP)(ldt460) (Vd)(Tdo+460) 

YI - --_-----------------___ Qm- -vm-w-------m 

(‘Vd)(BPt(H/13.6)(Twt460) (Tlme~dt460) 

I W'XW 
Km- Qm 1 __- ___..__________ 

\I (Tdot46OXdelta H) 

delta H@l - 
0.921 

--------- 

(KmXKm) 



METER BOX NUMBER: 60445 DATE: lll12191 

. 
CALIBRATED BY: WARY BAROMETRIC PRESSURE: 29.66 

ORIFICE WET 
MANOMETER GAS 

SETLlNQ METER 
(delta H) (vn) 
IN. H20 cu, ft. 

0.5 5.140 

1.0 5.192 

1.5 10.334 

2.0 10.065 

3.0 10.193 

4.0 10.047 

I 

DRY WET 
TEST TEST INLET OUTLET AVERAGE TIME 

METER METER O-d0 0-W 0-4 
WI f-w deg. F deg. F deg. F mln. . . YI della H@l 

cu. ft. deg. F 

5.079 72.5 73.5 72 72.6 12.65 1.01 1.63 

5.150 73 76.5 74.5 75.5 9.53 1.01 1.97 

10.303 73 61.5 77 79.3 15.26 1.01 1.91 

10.117 74 66.5 79.5 63.0 13.02 1.01 1.94 

10.346 73.5 66.5 61.5 65.0 10.66 1.00 1.95 

10.299 73.5 90.5 63 66.6 9.43 0.99 1.96 

FORMULAS: 
(VwXBP)(l-dt460) (Vd)(-fdotrlGO) 

YI - --------_---------_---- Qm- ------------- 

(Vd)(BPt(H/13.6)(Twt460) (Tlme)(ldt460) 

I W'XW 
Km - Qm 1 ______- ..--------- 

\I (l’dot460)(delta H) 





Test Observer: Mr. S. Joe Ray 
MD Department of the Environment 

SSM Personnel: 

-i 
\ I -: 
I: 
i 
-1 

Donald Wary - 

Jeffery Jesse11 - 
William Harmuth - 

Team Leader 

Technician 

Technician 



STANDARD TEST METHODS 



The test procedures utilized are found in the Sampling and Analysis Procedures section 
of this report. 




