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Dickinson Drive 
Montgomery, AL 
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DEPARTMENT OF ENVIRONMENTAL MANAGEMENT ~q&z#<p 1 4 
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Governor 
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Field Offices: 
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Birmingham, AL 
35209 
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If you have any questions concerning this matter, please feel 
free to contact me at 2051271-7861 in Montgomery. 
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Daniel Price 
Industrial Unit 
Engineering Branch 
Air Division 
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LAROCHE INDUSTRIES, INC. NITRIC ACID PLANT 

1. INTRODUCTION 
f“ 

Sanders Engineering & Analytical Services, Inc., (SEAS) performed an oxides 

c 

I ‘. ’ 

of nitrogen emissions test at the LaRoche Industries, Inc., nitric acid plant, on 

December 6, 1990. The testing was performed in accordance with the applicable 

U.S. EPA procedures specified at 40 CFR. Part 60. Amendlx A. 

The purpose of the tests was to demonstrate compliance with the rules and 

regulations of the Alabama Department of Environmental Management and to meet 

the necessary requirements contained in the permit to operate issued by the Alabama 

Department of Environmental Management. 

The tests were conducted by Mr. Robert Richmann and Mr. Dean Redditt of 

Ir--e--~l /- --!Sartdor~ER$neering & Analytical Services, Inc., and was coordinated with Mr. 

Howard Hargett of LaRoche Industries, Inc. Mr. John Hughes of the Alabama 

- 
I’ ! 

Department of Environmental Management was present to observe the testing. 

The tests were conducted in accordance with the rules and regulations of the 

Alabama Department of Environmental Management . Further discussion of the test 

methods are included in the report. 

SEAS, INC. 1 
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LAROCHE INDUSTRIES, INC. 

? 2. SUMMARY AND DISCUSSION OF RESULTS 

NITRIC ACID PLANT 

The summary of the nitrogen oxides emissions test results are presented in 

Table I. The results of the volumetric flow rate testing are presented in Appendix A. 

The complete field data sheets including a copy of the recorder chart are included in 

Appendix B. The initial and final calibrations of the equipment used in the sampling 

program are included in Appendix C. The correspondence and information provided 

by LaRoche Industries, Inc., is presented in Appendix D. 

The results of the nitrogen oxides test indicate the nitric acid plant has an 

emission rate of 0.876 lb&on of 100% nitric acid. The applicable Alabama 

Department of Environmental Management rules and regulations require a nitrogen 

. .I. ,. oxides emission rate of no greater than 3.0 k&ton of 100% Nitric Acid. 

SEAS, INC. 2 
J 
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LAROCHE INDUSTRIES, INC. NITRIC ACID PLANT 

TABLE I: NITROGEN OXIDES TESTING 

LAROCHE INDUSTRIES INC. 

NITRIC ACID PLANT 

SUMMARY OF RUNS 

Run c CO 

r‘ 
1 93.55 1.0 

2 72.70 1.0 

3 67.20 0.5 

GtEl Gl cgt3** lb/ton” 
of 100% 
nitric acid 

125 126 92.55 1.035 

125 122.5 73.77 0.863 

125 122.5 s8.33 0.757 

AVG 

.I WHERE: 
78.22 0.867 

c = Average Analyses response, dry basis, ppm 

Gi = Average Initial and Final zero bias check, ppm 

Gil = Average Initial and Final upscale bias check, ppm 

C ma = Actual Concentration of the upscale calibration gas, ppm 

* c,, =-(C - C,) cm / cm - c, 

l * lb/ton of 1 00% Nitric Acid = (2.0744 x 10-T) (ppm) (SDCF / min) 

SEAS, INC 
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LAROCHE INDUSTRIES, INC. NITRIC ACID PLANT 

3. PROCESS DESCRIPTION 

Nearly all the nitric acid produced in the United States is manufactured by the 

catalytic oxidation of ammonia. This process typically consists of three steps, each of 

which corresponds to a distinct chemical reaction. First, a 1:9 ammonia / air mixture is 

oxidized at high temperature (1380 - 14700F or 750 - 8000C) as it passes through a 

platinum/rhodium catalyst, according to the reaction: 

4NH3 + 5% -> 4N0 + 6H2O (1) 
c Ammonia Oxygen Nitric Water 

Oxide -~ - ~-- .~ 

After the process stream is cooted to lOOOF (38%) or less by passage through a 

cooler / condenser, the nitric oxide reacts with residual oxygen to form nitrogen 

dioxide: 

2N0 + 02 -> 2N02 <- N204 
Nitrogen -> Nitrogen (2) 
Dioxide Tet roxide 

Finally, the gases are introduced into a bubble cap plate absorption column for contact 

with a countercurrent stream of water. The exothermic reaction that occurs is: 

3N02 + H20 -> 2HN03 + NO (3) 

The production of nitric oxide in the third reaction necessitates the introduction of a 

secondary air stream into the column to oxidize it into nitrogen dioxide, thereby 

perpetuating the absorption operation. 

SEAS, INC. 4 



LAROCHE INDUSTRIES, INC. NITRIC ACID PLANT 

The spent gas flows from the top ofthe absorption tower to an entrainment 

separator for acid mist removal, through a heat exchanger in the ammonia oxidation 

unit for energy absorption by the ammonia stream, through an expander for energy 

recovery, and finally to the stack. In most plants, however, the tail gas is treated to 

remove residual nitrogen oxides before release to the atmosphere. 

SEAS, INC. 5 
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LAROCHE INDUSTRIES, INC. NITRIC ACID PLANT 

4. SAMPLING AND ANALYTICAL PROCEDURES 

4.1. lntroductlon 

All sampling and analytical procedures utilized were those recommended by 

the United States Environmental Protection Agency and the Mississippi Department of 

Environmental Quality. The sampling procedures are described in 40 CFR, Part 60, 

Appendix A, Methods 2, 3,4, and 7E. 

4.2. Sample Polnt Location 

The sample point location and outlet duct schematic are presented in Figure 1. 

4.3. Emissions Determination 

The method utilized for the determination of the oxides of nitrogen and carbon 

monoxide emissions was method 7E. As the source is based on a Ibs/(ton of nitric 

acid) emissions rate, the average concentration of the respective pollutant was 

multiplied by the volumetric flow rate of the unit to determine the Ibs/(ton of 100% nitric 

acid) emissions. 

SEAS, INC. 6 



7 LAROCHE INDUSTRIES, INC. NITRIC ACID PLANT 

5. NO, SAMPLING PROCEDURE 

The NO, sampling procedure utilized was an EPA Method 7E, which was 

approved by the Alabama Department of Environmental Management. A brief 
. 

r 

description of the sampling procedure is as follows. 

The analyzing instrument used in this test was a Therm0 Electron Model 10A 

chemiluminescent NO-NO, gas analyzer, Serial No. lOAR-11795-126. The chart 

recorder used was a Soltec Model 1241. 

The sampling train consisted of stainless steel and teflon tubing which ran from 

the stack to a three way valve connected to a teflon impinger in an ice bath. Teflon 

tubing was connected between the impinger box and the NO, analyzer. Teflon tubing 

was also connected between the calibration gas cylinders and the three way valve. 

The sample train is presented in Figure 2. 

The instrument was allowed to warm up for at least 30 minutes before it was 

initially calibrated. Then a high range calibration gas between 80-90% of the span 

value was introduced to the instrument. The instrument was allowed to fully respond 

to the calibration gas and the analyzer was adjusted to the correct value. Next, a mid 

range calibration gas between 50 to 60 percent of the span was introduced to the 

instrument. 

/ 

SEAS, INC. 7 
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‘1 LAROCHE INDUSTRIES, INC. NITRIC ACID PLANT 

c 

Ambient air was then used as zero air to check the zero reading of the instrument. If 

any of the readings indicated a difference of more than + 2% of the span, the analyzer 

was recalibrated. Next, the high, middle and zero zones was introduced to the system 

at the three way valve. The response value for each of these gases was recorded,. 

c The system response time was recorded during the bias check and found to be 

approximately 4 minutes. 

To begin sampling, the three way valve was switched to allow the instrument to 

sample the exhaust gas. At the end of each run, the three way valve was switched to 

allow introduction of the calibration gas which was closest in value to the exhaust gas 

NOx concentration. Zero air was then introduced to the system. The zero and 

calibration drift were recorded. If the drift values were greater than &5% of the span, 

then the run was invalidated. The three way switch was set to allow sampling of the 

exhaust gas, and the next run was begun. This procedure was repeated until nine 

runs were completed. 

C: 

I* 

SEAS, INC. 8 
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5.1 Sample Recovery & Analysls 

After the tests were completed on each unit, the chart recorder data was 

reduced to give an average NOx concentration in ppm for each run. This average 

c 
-- --concentration was then corrected for the analyzer zero and span drift using the 

equation: 

C gas = (C - CO) CMA 
(Cm - CO) 

Where: 

C gas = Effluent gas Concentration, dry basis, ppm. 

C = Average gas concentration indicated by 
the gas analyzer, dry basis, ppm. 

e. 

c 

CO = Average of Initial and final system 
calibration responses for the zero gas, ppm. 

Cm = Average of initial and final calibration 
responses for the upscale calibration gas, ppm. 

PPm. 
CMA = Actual concentration of the scale calibration gas, 

c 

SEAS, INC. 9 



FIGURE 1 
SAMPLE POINT LOCATlON 

LAROCHE INDUSTRIES, INC. 
NITRIC ACID PLANT 

1 n 

123 ,456 72 

POINT NUMBER DISTANCE FROM STACK WALL 

1Q 



LAROCHE INDUSTRIES, INC. NITRIC ACID PLANT 

APPENDIX A: VOLUMETRIC FLOW TEST 
RESULTS 

SEAS, INC. 11 



Title of Run 
Static Pressure 
Barometric Pressure 
% 02 
% co2 
Avg. Stack Temp. 
Area Of Stack 
Number Of Points 
Avg. Sqrt. Delta P 

Volume of Gas Sampled 

Molecular Wt. Of St. Gas 

H20 Vapor in Gas Stream 

Avg Stack Gas Velocity 

Volumetric Flow Rate 

Volumetric Flow Rate 

1 SEAS, INC. 1 

VOLUMETRIC FLOW RATE 
LAROCHE INDUSTRIES, INC. 

NITRIC ACID PLANT 
12-06-90 

Run 1 Run 2 
IN. H20 -1.70 -1.70 
In. Hg. 29.70 29.70 

2 3.0 0.0 3.6 0.0 
DEG F 302.5 284.1 
SQ. FEET 12.566 12.566 

12 12 
In. H20 1.532 1.525 

RESULTS OF COMPUTATIONS 

RUN 1 RUN 2 

SDCF 34.164 41.470 

LB/LB-MOLE 28.02 28.11 

PERCENT 1.0 0.3 

FT/SEC 105.5 103.6 

SDCFM 53900 54600 

ACFM 79600 78100 

Run 3 
-1.70 
29.70 

3.5 
0.0 

296.4 
.12.586 

12 
1.504 

RUN 3 AVERAGE 

33.215 36.283 - 

28.11 28.08 

. 0.3 0.5 

103.0 104.0 

53400 54000 

77700 78500 
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SANDERS ENGINEERING & ANALYTICAL SERVICES, INC. 

3 
PLANT /&C~\< 

SAMPLING SITE /%I Acid f)/aht 
3 DATE 13% RUN #LOPER. O_R- 

METER BOX # 0-w IMP. BOX # 

PROBE # C 

.GAS ANALYSIS: CO2 s 

o* SJ 
%N +%CO 2 

METER READING: 

FINAL 

INITIAL 'w 

NET 

-- 
ACETONE WA%iYOLUPiE, ml- 
ACETONE WASH BLANK, mg/ml 

SCIIEbWTIC OF !3’l’,\C~ 

-w- -w- 

BAROMETRIC PRESSURE aq.qa in. Hg 
STATIC PRESSURE - / ,7 in. Hz0 
NOZZLE CALIBRATION - PRETEST POST TEST 

in. in, 

in, in. 

in. in. 
AVElblCE DIAMETER L_P in, in. 

NOMOC;Ib\I’I I VALUES : *I &--, 
. . 

K 
‘m 

’ %I20 ) Ps/ I’ 
111 

AP ref. , C -a % 
LEAK CHECKS 

swm 'A!mP Ilg PITOT J Impact 
,lmd CFM / Static 

h'EIGII?' Of: PAH'I‘ICULACE COLLECTED 

Container t:in;1 1 ‘l-al-f2 

Number Weight 
Weight 

Weight Gain 
Filter 

Container 

Acetone Blank 

Knight of Paiticulate Matter 

Total Volume Liquid Collected 
I 75 I 

A= ‘#y -/ 
B = #ii 

Dia. = 92 /' ,, = w- 

Port Ext. = 3.Sedw = 

Page i of 



VEL.., ORIFICE 
HEAD ‘HEAD -T- AP AH 

in.HpO in. Hz0 

GAS 
METER 

VOL. 
(cu.ft.) 

I 
TEMPERATURE ’ F VAC . 

IR in. STACK PROBE HOT IMP rCAS ldETE . 
BOX IN 1 t- 

TIME 

f- 

3044 I I I I I 

4 #- i: 

2.6 1 

I I 1 ,- I 1 , 

I 
L 

IIS 

c: -- II- 
CHECK INDICATES TEMPERATURES MEET REQUIRED LIMITS. 

COMPANY b, &he DATE /z -6 - p 

SITE b’& EC Acrd P/an I-- RUN W * PAGE 2 OF 2 



PLANT L&c&e - C6wvkt-z 
SAMPLING SITE /k++, Acdd fbd’ 

--l 
DATE 1 l'~% RUN #LOPER. 

METER BOX # 13 -YGb IMP. BOX # 

PROBE # C 

GAS ANALYSIS: -. c&2- 

: o* 3s 
%N2+%C0 -- 

', METER READING: -, 
FINAL 

INITIAL 

NET 

ACETONE WAStI VOLUME, ml 
ACETONE WASH BLANK, mg/ml 

SCIIEMATIC OF STACK 

A= -B= 
Dia. = II = -- 
Port Ext. = = w 

SANDERS ENGINEERING ts ANALYTICAL SERVICES, INC. 

i 

BAROMETRIC PRESSURE 29, 70 in. Hg 
STATIC PRESSURE- - 1.7 in. Hz0 
NOZZLE CALIBRATION - PRETEST POST TEST 

in. in, 

in, in. 

in. in. 
AVEMCE DI,Ml%R c in, in, 

PROBE IILA'I'LR SE'ITING 

PROBE LINIIR MTERIAL 

NOMOtiIU\I'II VALULS: *'la-, 
I I I 

K ' a20 , I,"/ ,' 111 
AP ref. , C -, 

LEAK CIIECKS 

WLIGIIT 01: PAK'I‘ICULATL COLLECTED 

Containcl Final 'L‘arc 
Number Iqeight 

Weight 
Weight Gain 

Filter 

Colltniner 

Acetone Blank 

Weight of Particulate Watter 

VQl;[!ME or: I.Tn!iTn !G:f.‘r=” r”I I I-CT?!? ;- -L_. .: L:.. j.d --., ~,. LL: - ppmCyt ,. 
. - 

Imp. Imp. Imp. Imp. . 
1 2 3 4 

Final loo I /4 3&1 
Initial 100 0 l41?,0 . - 
Difference 6 1 - f, Y 

Total Volume Liquid Collected AT- 

: 

Page 1 of ' 
'.'. .,. _. : . ._ ,',. 

-->... *.:- 



I 

GAS 
METER 

(,;";;., 

-+-l-- 
-=I-+- I I 

I 

VEL. 
HEAD 

AP 
in.H2Cl 

2.3 
2.7 
a .L 

ORIFICE 
HEAD 

AH 
in. Hz0 

TEMPERATUR _ 

STACKIPROBE 1 HOT 1 1MP.E 

34ul 1 ! ! I I ! 

CHECK INDICATES TEMPERATURES MEET REQUIRED LIMITS. 

COMPANY I/c I(j (. I" I, J tr*,n 
I . DATE 

S1TE 1 RUN Y PAGE -OF 



SANDERS ENGINEERING ts ANALYTICAL SERVICES, INC. 

PLANT I,&&-@ c hk?t 
SAMPLING SITE, fiitri'c Acrd 

7 DATE RUN I&OPER. o& 

METER BOX # 0-‘jdb IMP. BOX H 
'I 

PROBE U C 
P 
- GAS ANALYSIS: CO .-. 

0,-L- 27 

%N +%Co 2 

METER READING: s- 
FINAL 

INITIAL 

NET 

ACETONE WAS11 VOLUME, ml 

ACETONE WASH WANI;, mg/ml 

I 

(“?-y 

x XI 

x 

4 = B = 
3ia. = [I = 
Port Ext. = w= 

BAROMETRIC PRESSURE Aq.'tO . in, Hg 
STATIC PRESSURE -1. -? 

NdZZLE CALIBRATION - PRETEST 
in. H20 

POST TEST 

in. in. 
in, in. 

in, in. 
AVLXAGE DIAMETER _ in. in. 

I’ROUL IltA’I‘ER SE’ITING 

PROBE LINER MATERIAL 

NOHOGkAI’I I VALUES : *I$-, 
. . 

K 
‘m 

’ %I20 ) $/I’ 117 
AP ref. # C -, T5 

LEAK CIIECKS 
26 ” Ilg r/ 

swrm PITOT Impact 
. -&,CFH _ ' Static 

I 

WE ICI I?’ 01: PART ICULA’i’li COLLECTED 

Container I.‘in;ll Tart 
Number 

Weight 
Weight Weight Gain 

Filter 

Container 

Acetone Blank I I 
Weight of Particulate bfatter 1 

I I 

Final 

I Initial /BO ‘D - 1363.8 
Difference 

4 
Total Volume Liquid Collected 

I I 

Page 1 of 



PORT U H POINT 1y TIME 
VOL. 

(cu.ft.) 

GAS 
METER 

VEL. ORIFICE 
HEAD HEAD 

AP AH 
in.H201in. Hz0 

TEMPERATURE OF 

IMP GAS METE1 

P 

. . 
VAC . 

in. 
H 

0 

CHECK INDICATES TEMPERATURES MEET REQUIRED LIMITS. 

COMPANY l&k i(o&? DATE IS-6 -9-d 

SITE hi-b+ As’& 4 i-t RUN # 3 PAGE .” OF 21/ 

-: 

J 
,’ .’ 

: 
,.;- 

_: ’ : ; 
:” 
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3700 
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0500 

--- 

0100 
.~ 
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APPENDIX C: CALIBRATIONS 

SEAS, INC. 13 



“3 

DATE 
Ref. DGM 1044456 

INITIAL 

METER CALIBRATION FORM - DGM 

6-18-90 Box No. D-460 
Calibrated By Jack Covington 

RUN # c 

DELTA H (DGM) 

Y (Ref. DGM) 

Reference DGM 
Gas 
Vol. Initial 
Gas 
Vol. Final 

c 
. . 

Meter Box DGM 
Gas 
Vol. Initial 

SB zi . Final 

1 2 3 4 5 

0.5 1 2 3 4 

1 1 1 '1 +1 

515.6 523.493 530.097 542.743 548.612 

520.943 529.66 536.84 548.403 553.565 

959.045 967.152 973.847 986.955 992.997 

964.535 973.512 980.995 992.882 998.178 

Reference DGM 
Temp. 
Deg F Initial 

Deg F Final 

Meter Box DGM 
Temp. Initial In 
Temp. Initial Out 

Temp. Final In 
Temp. Final Out 

P Bar IN. Hg 
" 

Time 

I. i 

Meter Calibration 
Factor (Y) 

Qm (C.F.M.) 

Km (Std Pressure) 

DELTA Ha 

Avg. Avg. Avg. Avg. 
77 78 79 80 

78 79 80 81 

83 
79 

a7 
83 

30.25 

814 

91' 
88 

I 
96 
91 

30.25 

690 

96 
91 

100 
94 

30.25 

523 

101 
96 

106 
99 

30.25 

357 

0.982 0.991 0.966 

0.391 0.532 0.766 

0.704 0.671 0.682 

1.804 1.923 1.845 

0.983 

0.94 

0.681 

1.821 

Average Y (Meter Calibration Factor 0.981 
Qm @ "H = 1.0 (Cubic Feet Per Minute) 0.532 
Average Km (Standard Pressure) 0.681 
Average DELTA Ha of Orifice 1.859 

Avg. 
82 

82 

103 
98 

107 
100 

30.25 

276 

0.982 

1.061 

0.666 

1.9 



Ref. DGM Ser. # 

RUN # 

DELTA H (DGM) 

r . . 

Y (Ref. DGM) 
Reference DGM 
Gas Vol. Initial 
Gas Vol. Final 
Meter Box DGM 
Gas Vol. initial 
Gas Vol. Final 

Reference DGM 
Temp. 
Deg F Initial 

x 
Deg F Final 

Meter Box DGM 
Temp. Initial In 
Temp. Initial Out 

. 
Temp. Final In 
Temp. Final Out 

P Bar IN. Hg 

Time (sec.) 

Meter Calibration 
Factor (Y) 

Qm (C.F.M.) 

Km (Std Pressure) 

DELTA Ha 

DATE: 12-10-90 Box No. D-460 

1044456 Calibrated By DUANE BIELLING 

1 2 3 

1.5 1.5 1.5 

1.000 1 .ooo 1.000 

415.007 420.606 425.982 
420.606 425.982 431.280 

305.203 310.758 316.150 
310.758 316.150 321.491 

Avg. Avg. Avg. 
50 50 51 

50 52 52 

iii ii 

53 56 
49 52 

30.37 30.37 

480 480 

55 
53 

59 
56 

30.37 

480 

1.002 0.996 0.997 

0.736 0.705 0.694 

0.791 0.756 0.742 

1.64 1.77 1.82 

FINAL 
METER CALIBRATION FORM - DGM 

L 

Average Y (Meter Calibration Factor) 
Initial Y (Meter Calibration Factor) 

0.998 

Percent Error 
0.981 

Average Km (Standard Pressure) 
-1.73% 

Average DELTA Ha of Orifice 
0.763 

1.74 

3 
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MAGNEHELIC CALIBRATION 

BOX x Cl33 Gl73 C-175 

SER. NO. 81127wwl37 91126AM91 R202mu17 RO1126YC2 

RANGE cb2 o-2 o-2 (12 

. 

DATE: 06-18-90 

SIQNATUHE: 



MAGEHELIC CALIBRATION 
% 

DAE 05-26-90 

,:. 

‘. \. I 
e 



. 

c 

6: 

c‘ 

i. 

c 

I’ L 

M&f%i’tHtLIC CALl~n(lN 
1 

Ser. No. 10819- RIOgO- R50315-R1062- 30830- Rl072- 
DR2 2AG18 EB93 9TA87 AM79 2Mc5 

?ange O-.25 O-.5 O-2 O-5 O-10 o-25 

teference 
leading Box =2 Field Device Readinq 

0.00 o.co 0.00 ‘0.00 0.00 0.00 0.00 

0.05 0.05 

0.10 0. t 1 0.1 I 

0.20 0.20 0.2 1 

0.46 0.41 

teference 
leading Box =2 Field Device Readinq 

0.00 o.co 0.00 ‘0.00 0.00 0.00 0.00 

0.05 0.05 

0.10 0. t 1 0.1 I 

0.20 0.20 0.2 1 

0.46 0.41 

0.50 0.54 

I .oo 1.04 1.10 

I .so I .54 

2.00 2.10 2.00 

3.50 3.60 

5.00 ” 490 5.25 

. 8.00 - 7.90 

IO.00 10.00 

20.00 19.60 

0.50 0.54 

I .oo 1.04 1.10 

I .so I .54 

2.00 2.10 2.00 

3.50 3.60 

5.00 ” 490 5.25 , 

late: Siqnature: 
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1 TEMPERA1 UllE CALIBNA’IIONS - UEGHEES FAHRENHEIT] s-e .-.-__ -_--_- ------. ---. _ 

e---m 

REFERENCE 
0 EVICE 0 DEQ. F 210 DEG. 420 DEQ. 630 DEQ. 840 DEG. 1050 DEQ. 1280 DEQ. 1470 DEG. 1680 DEQ. 1900 DEQ. 
IIEAUING’ ..I. - --.- - ._... -- - .------- -.._ . MET’E” B”x n1 --------. --..-.- --.-- I_ - .‘..--,..----- ------. .--- -.__. - -___-_ - ._--- --- .-.. 

C-133 1 211 418 629 1062 
11580 

1204 1472 1885 1911 
-..---- 
METEfI BUX #2 
c-175 0 200 418 625 835 i 1047 . . 16902 1268 1488 1683 1910 
- w--e_--- . 
METER BOX K3 
c-173 
Sl l-24 - ----.- -- 
METER BOX r14 
D-480 
16’751 m---e -- 

2879 
---.-me - 
PORTABLE 
THERMOCOUPLE 
81 

249682.00 ---A. 
PORTABLE 
THERMOCOUPLE 
~8 2 - T-05792 ---- 

DATE: 06-l 840 SIQNATURE: 

* Refetwnce Device is an Omega Engineering CL.605-A calibrated mfererm, thermocouple-potenkmeler system.5 



PITOT CALIBRATIONS 

-_ 
The.Pitot.csed was within the following geometric speT%fications: 

cm = 0.84 

B-SIDE PLANE 

c 

i 

NOTE: 
1.05 Dt Q P < 1.50 Dt 

PA = PLI 

-.. . 
I . 
I 

Figure 2.7. Proper thermocouple placement to prevent interlerencc; 
Dt between 0.48 and 0.95 cm (J/16 and CM3 in.). 

I 

‘rY PE S’PITOT TUBE 

. 

e Y >7.62 cm (3 in.) 4 

Figure 2-8. Minimum pitot-sample probe separation needed to prevent interference; 
Ot between 0.48 and 0.95 cm (3/16 and 3/8 in.). * 



PITOT CALIBRATIONS 

c , 
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I=-‘. 
L 

. 

TRANSVERSE 
TUBE AXIS l -- * 

. . 

. . . 

. Y 

. 

(3 

,:a. . . . -‘, * 

. . . . . 
-. 

. -m-m 

Types of faceopening mitaIlgnment that can result from field USC or im- 
pt.oper construction of Type S pltot tube% These will not ‘affect the bwellne value 
Of.cP(S) so long as al and a2 < 10°, 01 and p2’< 5O. z < 0.32 cm (l/a in.) and W C’ 
0.08 cm (1132 In.1 (citation 11 in SQction 6). 
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A. BOTTOM VIEW; SHOWING MINIMUM PITOT-NOZZLE SEPARATION. 

SAMPLING STATIC ?RESiURE 
OPEMING PLANE 

-.v a 

IMPACT PRESSURE 
OPENING PLANE 

8. SIDE VIEW; TO PREVENT PlTOT TUBE I 
FROM INTERFERI’NG WITH GAS FLOW 

, 

STREAMLINES APPRBACHING THE 
NOZZLE, THE IMPACT PRtS!iURE 
OPENING PlANE OF THE PITOT TUBE 
SHALL 8E EVEN WITH OA ABOVE THE 
NOZZLE ENTRY PLANE. - 

Proper pitot lube - sampling nolrle configuration to pre(reirt 
aerodynamic interference; but!onhook . type nozzle; centers of nozzle 
and pilot openmg aligned; 01 between 0.48 and 0.95 cm (316 and 
318 in.). 

i 
m* 



1 LAROCHE INDUSTRIES, INC. NITRIC ACID PLANT 

-. 

APPENDIX D: COMMUNICATIONS 

SEAS, INC. 14 



‘5 ,’ lhtc: JUIIQ 26;' 1990 

Boiler and Nitric 'Acid PIeMS 

* 
BidOw 'ir"a'liei of:the j+nmt:ers for;,the~ata*-up boiler and the nitric 
'acidplants. . i 6 4, . ' 

Permit Numb@r - ;. 
701-0013-x024 44MMBTWHR Start-up Boilar 

Operation of-the boiler #hall be limited to 40.02 million standard 
cubic feet of natural gas fired in any 12 consecutive rmnthb. Daily 
reoorde of total natural gas usage and steam production data with 
monthly summariee shall be maintained for the boiler and be available 

: 

for inrpsction upon requeit for a period of 3 years. 

Permit Number 
701-0013-X023 + Nitric Acid Plant - Plant No. 2 
$ee attached permit. (606 TRD) ' 

The maximum NO% emisdlion limit is 3.0 pounds/ton of 100% nitticr acid. 
!Chir translster to a m&mum legal limit; of 210 PPM emission concentra- 
tion of Nox. We'will have to submit a quarterly report ti ADEM showing 
number of hour6 of operation, total hour6 plans exceeded allowable emiesionrs 
during periods of start-up brrd shutdown, total hours plant exceeded 
allowable emissions while optsating, total hours analyzer operated while 

wx of daga zero drift in the analyzer exceeded 
4; and t0ta.I days (24 hrs.) apan drift exceeded 2.5b As you can 6ee 
from the abova‘ the amlyzer will have to be recalib 
records kept. Uhen we do the initial con~pliancs tea of the plant, 2 am 
sure ADEM wiU m&e it knmm a Little mote 
In-keeping recorde. I m $wa'this will 

Pemit#umber 
701-0013-x001 Nitric) Acid Plant - Plant No. 1 
Bee attached permit. 

Zf you have any questiona, pleaoe let me know. 
. 
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This permft is issued on the basis of Rules and Regulations exfstfng on 
the date of issuance. In the event additional Rules and Regulations are 
adopted, it shall be the permit holder's responsibility to comply.dth 
such rules. 

This permit is not transferable, Upon sale or legal transfer, the new 
owner or operator must apply for a permit within 30 days, 

A new permit application must be made for new sources, replacements, 
alteratfons or desfgn changes whfch may result in the issuance of, or an 
increase in the issuance of, afr contaminants, or the use of which may 
eliminate or reduce or control the issuance of air contaminants. 

Each point of emission will be provided wfth sampling ports, ladders, 
platfomts, and other safety equipment to facilitate testing performed, in 
accordance,with procedures establfshed by Part 60 of Title 40 of the Code 
of Federal Regulations, as the same may be amended or revised. 

In case of shutdown of air pollution control equipment for scheduled 
maintenance for a period greater than 2 hours, the intent to shut down 
shall be reported to the Department at least 24 hours prior to the planned 
shutdown. 

In the event there is a breakdown of equipment in such a manner as to 
cause increased emission of air contaminants for a period greater than 
2 hours, the person responsible for such equipment shall notify the 
Department within an additional 24 hours and provide a statement giving 
all pertinent facts, including the duration of the breakdown. The 
Department shall be notified when the breakdown has been currected, 

All air pollutfon control devices and capture systems for which this 
penft is issued shall be maintained and operated at all times in a manner 
so as to minimize the emissions of afr contaminants. Procedures for 
ensuring that the above equipment is properly operated and maintained so 
as to minimize the emission of afr contamfnants shall be established, 

This pennft expires and the application is cancell'ed if construction has 
not begun within 24 months of the,date of issuance of the permit. 

On completion of construction of the device for whfch this penit is' 
issued', notfficatfon of the fact is to be given to the Chief of the Afr 
Divfsfon at least 10 days in advance of planned operation of the unit. 
Authorization to o erate the unit must be received from the Chief of the 
Air Division. Fai f ure to notify the Chief of the Air Division,of 
completfon of construction and/or operation without authorization could 
result fn revocation of this permit. ' 
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10. Prfor to a date to be specfffed by the Chief of the Afr Ofvfrfon in the 
authorfzation to operate, emission.tests are to be conducted by persons 
familfar with and using the EPA Samplfng Train and Test Procedure as 
described in the Code of Federal Regulatfons, Title 40, Part 60, for the 
following pollutants. Written tests results are to be reported to the 
Department withfn 15 working days of completion of testjng. 

Particulates ( 1. Carbon Monoxide ( ) 
Sulfur Oloxfde 1 ) 
Volatile Organic Compounds ( ) 

' Nitrogen Dxfdes [XI 

11. Submission of-other reports regarding monitoring records, fuel analyses, 
operating.rates, and equipment malfunctions may be required as authorfzed 
fn the Department's air pollution control rules and re ulations. 

9 
The 

Department may require stack emission testlng at any t me. 

12. Addftions and revisions to the conditions of this Permit will be made, if 
necessary, to ensure that the Oepartment's afr pollution control rules and 
regulations are not vIolated. 

13. Nothing in this pennit or conditfons thereto shall negate any authority 
granted to the Oepartment pursuant to the Alabama Environmental Management 
Act or regulations issued thereunder. 

'14. The Oepartment must be notified fn wrfting at least 10 working days in 
advance of all emissfon tests to be conducted and submitted as proof of 
compliance with the Oepartment's air pollution control rules and 
regulations. 

To avoId problems concerning testing methods and procedures, the 
following shall be included with the notiffcatfon letter: 

(1) The date the test crew is‘expected to arrive, the date and time 
anticfpated of the start of the first run, how many and whfch 
sources are to be tested, and the names of the persons and/or 

\ testing company that will conduct the tests, 

(2) A complete description of each sampling train to be used, 
including type of medfa used'in determinlng 
components, type of probe lining, type of fi 7 

as stream 
ter media, and 

probe cleaning method and solvent to be used [if test procedure 
requires probe cleaning). 

(3) A description of the process(es) to be tested, Including the' 
feed rate, any operating parameter used to control or fnfluence 
the operations, and the rated capacity. 

(4) A sketch or sketches showlng sampling pofnt locations and their 
relative positions to the nearest upstream and downstream gas 
flow disturbances, -, :. .I', ::~.. 

,,p I>> 
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A pretest meeting may be held at the request of the source owner or the 
be artment. The necessity for such a meeting and the required attendees 
wi ,! 1 be determined on a case-by-case basfs, 

All test reports must be submitted to the Department wfthin 15 days of the 
'. actual completion of the test, unless an extension of tfme is specifically 

approved by the Department. 

15, All the origfnal data charts, performance evaluations, callbratfon checks, 
adjustment and maintenance records and other information regarding 
monftorfng system(s) will be maintained in a permanent form suitable for 
inspection. The file shall be retained for at least two years following 
the date'ot such measurements, maintenance, reports and records. 

16, This unit Is subject to the federal New Source Performance Standards 
(NSPS) as listed in 40 CFR, Subpart G - Standards of Performance for 
Nitric Acid Plants. 

7. Use of this nf tric acid plant shall be limited to 8,640 hours in any 12 
consecutive months. A summary of operations data shall be submitted with 
each quarterly excess emissions report. . 

8. The current permit for Nitric Acid Plant No. 1, Permit No, 701-0~~3;;~01, 
shall expire upon completion of the constructfon of this unit. 
time construction of-this unit i_s_ completed revised Permit . . 
No. 701-0013-X001 wi: 11 become sf fectl ve ; 

August lo,.1989 
. Date 

. 
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DAILY PRODUCTION’~ND INVENTORY REPORT 

AS OF u-.07-90 

ON 
STREAM FWXXJCTfON 

24-24 AMMONIA 
0 NITRIC ACID (OLD) 
24 NITRIC ACID (NEW) 

. 83% SCIL 24 

-+it-“-- UREA -I’ UAN 
0 ANA 

24 PHILL- HD 

SHIPMENTS 

DAILY MTD 
ACTUAL ACTUAL 

NTD 
FCST. 

MONTHLY 
FCST. 

I IV I --Y-s- 

264 ---c I -mu- 
,620 -96 ’ ..- 

. 
316 -- - -. 

IPG OTHERS 
-I__ TO DATE AMMONIAiTVA~~ 

NITRIC ACID -c--d 
83% SOL 8 TRUCKS -- 
UREA TRUCKS UREA iOO%(TW 
UAN 1 TRUCKS _ m I- 
ANA TRUCKS _ -- 
A-73 -- TRUCKS 
UANS TRUCES 
PRILL- HD RAIL TRUCK 
BAG 
BULK 

BARGES GRADE l TOTAL TONS 
.¶ , 

ACTUAL ACTUAL 

INVENTORIES INV. 

TANK C-GRADE 
TANK R-GRADE 
CARS mJA 
CARS C-GRADE 
CARS R-GRADE 

TOTGC NH3 
8x4 *SOL3 
AT8 
PRILLS BfiG 
,PRILLS BULK 
SURGE ; 

,- lS34 
1026 --I__ - 
---w-s-- _--.- m-C--C.- a.-- 

-. IC-C..“. - 
--zEz .-_cI I-.- 

- 

; 2627 -’ 
--- 
-UC_ 
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