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A DIVISION OF NATIONAL AIR NWORK, INC 601 Am Country Club Drive 
Bense‘nville, Illinois 60106 

Phone: (708) 595-0175 
Fax: (708) 595-2103 I 

May 14, 1993 

American Maize Products Co. 
1100 Indianapolis Blvd. 
Hammond, Indiana 46320 

Attention: Mr. Guy Davis 

Subject: 

Dear Mr. Davis: 

1. INTRODUCTION 

Fd P&kuirrt& -T&g 
#4 Stamh Scrubber 
American Maize, Hammond, Indiana 
April 13th 1993 
The Almega Corporation Project I-7231 
The Almega Corporation Report I-723 l- 1 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

A series of formal particulate emissions tests were conducted on the scrubber 
exhaust of #4 starch dryer at American Maize Products Co. located in 
Hammond, Indiana, on April 13th 1993. 

Emission test methods followed those detailed in Title 40, CFR 60 (Ref. 1). 

Emission testing was conducted by Lawrence Fisher and S. Miller of The 
Almega Corporation using an Andersen Samplers, Inc., USEPA style 
sampling train. 

Two members of Hammond DEM were present to oversee testing throughout 
the test series. 

The process was operated normally by American Maize personnel. 

The purpose of this formal test series was to determine emission rates for 
degree of compliance with applicable Indiana emission standards. 

This report summarizes the test methods, procedures, and findings of this test 
series. Attached as appendices is a complete documentation of all procedures, 
field test and laboratory analysis data, and calculation summaries. 

I-7231-l.LF 



ThE ALMEQA CoRpoRaTioN 
American Maize Products Co. 
Page: Two 

2. $XJMMARY OF TEST METHODS 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

Emission testing was conducted using an Andersen Samplers, Inc. USEPA 
style sampling train following the procedural requirements as-detailed in Title 
40: CFR 60 (Ref. 1). 

Emission testing was conducted using two sampling ports set 90” apart on the 
52” diameter #4 Starch Scrubber exhaust stack. 

The selection and location of the sampling points for the sources followed 
Method 1 (Ref. l), included in Appendix A. Specifically, sampling was 
conducted for 2.5 minutes at each of 24 points, 12 on each diameter. 

The gas velocity was measured using an S type pitot tube and followed 
Method 2 (Ref. 1) , included in Appendix B. 

Integrated gas samples were taken following Method 3 (Ref. l), included in 
Appendix C, for determination of CQ, O2 and molecular weight using a 
Fyrite Analyzer. 

Exhaust gas moisture was determined following Method 4 (Ref. l), included 
in Appendix D. 

Particulate concentration and emission rates were determined following 
Method 5 (Ref. l), included in Appendix E. The gas velocity and moisture 
determination were conducted simultaneously with the particulate emission 
testing. 

The particulate catch included nozzle, probe and prefilter glassware washings 
and filter particulate gain as detailed in Method 5. 

A stainless steel Pyrex glass-lined sampling probe with an appropriately sized 
stainless steel sampling nozzle were used for three one-hour test repetitions. 

I-7U1-l.LF 



SkE ALME~A CORfBORATiON 

4.2 Testing was conducted following the procedural requirements as detailed in 
Title 40: CFR 60 (Ref. 1) 

4.3 Findings of this test series indicate the following particulate concentration and 

American Maize Products Co. 
Page Three 

3. SUMMARY OF TEST FINDING!i$ 

3.1 Particulate concentration and emission rates are summarized in Table 1. 

3.2 Scrubber and process data are included in Table 2. 

3.3 Copies of field test data and laboratory analyses are included in Appendix F. 

3.4 Copies of equipment calibrations and sample chain of custody are included in 
Appendix G. 

4. CONCLUSION 

4.1 A series of formal particulate emissions tests was conducted on the scrubber 
exhaust of #4 starch dryer at American Maize Products Co. located in 
Hammond, Indiana, on April 13th 1993. 

ReDeti tion 

1 .0256 

2 

3 

Avg. 

emission rates: 

Particulate 
Concentration 

erainsldscf 

.0124 

0121 L 

.0167 

#4 Starch Scrubber 
April 13, 1993 

Particulate 
Concentration 

lO-‘?b/dscf 

3.653 

1.766 

- 1 722 

2.380 

Particulate 
Emission Rate 

lb/hr 

7.70 

3.84 

3.50 

5.01 

I-7231-l.LF 
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American Maize Products Co. 
Page Four 

4.4 The Almega Corporation is pleased to be of service to American Maize 
Products Co. and looks forward to further opportunities for providing our 
services. 

Respectfully submitted, 

TEE ALMEGA CORPORATION 

I-723 1-1 .LF 



TIE ALME~A CoRpoRnTioN 
TABLE 1 

PLANT: 

SOURCE: 

OPERATORS: 

TEST DATE: 

SUMMARY OF EMISSION TEST DATA 

American Maize Products Co., Hammond, Indiana 

Starch Scrubber #4 Exhaust 

L. Fisher and S. Miller 

April 13, 1993 

REPETITION #: 

TEST TIME: 

1 

9:45am 
10:55am 

STACK GAS 
Temperature, average “F 105.3 
Velocity, average fps 46.46 
Volume flow x 106 scfh db 2.108 

acfm 41,112 
Orsat, average % COz 0.0 

% 0, 20.9 
Moisture, % 8.0 

SAMPLE 
Time, minutes 60 
Volume, scf db 48.227 
Isokinetics, % 99.0 

PARTICULATE 
Mass collected, mg 79.9 
Concentration, grainsldscf Q; od56 @?@& ? 
Emissions, lb/hr . 

SCRUBBER WATER 
Total Dissolved Solids, g/gal 3.87 
Total Suspended Solids, g/gal 33.7 

-It 10, 
7.5 

2 

11:28am 1:09pm 
12:3 lpm 2: 1 lpm 

108.0 112.6 
48.50 45.80 
2.174 2.034 

42,917 40,528 
0.0 0.0 

20.9 20.9 
8.7 8.8 

60 60 
50.058 46.859 
101.4 99.7 

40.1 36.6 
&x367- .nE17c 
3.84 3.50 

5.21 
37.7 
3,N 

/d- 
0.37 

3 

5.55 
39.0 
3,50, 
% 5 I-7231-l.LF 
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TIE ALME~A CoRpoRario& 

PLANT: 

SOURCE: 

OPERATORS: 

TEST DATE: 

REPETITION #: 

TEST TIME: 

TABLE 2 

SUMMARY OF PROCESS DATA 

American Maize Products Co., Hammond, Indiana 

Starch Scrubber #4 Exhaust 

L. Fisher and S. Miller 

April 13, 1993 

1 2 3 

9:45-lo:55 am 11:28-12:31 pm 1:09-2: 11 pm 

SCRUBBER PROCESS DATA 

Scubber water flow rate, gpm 

!Scrubber drop, pressure in H,O 

pH of scrubber water 

operating load, lb/hr 

370 380 370 

6.75 9.75 11.25 

5.37 4.71 4.65 

19,000 20,900 19,ooo 

I-7231-1.LF 



APPENDIX F 

PARTICULATE FIELD TEST AND LABORATORY ANALYSIS DATA 

I-7231-l.LF 



PARTICULATE CALCULATION SUWARY 

COMPANY: Am~,unl tvipe REPETITION NO: 

SOURCE: #4 D@v w~~O'--d TEST DATE: 4-/3-93 

Volume of sample at standard 
conditions on dry basis 

Vmstd = FT.64 VmY Fbar: i!%d 

ENGLISH UNITS 
129.92 in. HQ 68"Fl 

1zl RZ -. t22 

= 48.217 50.osR %Jscl dscf 

Y 
!m 

Volume of water vapor In sample at 
standard conditions 

V,,std = vlc = p.;y7ym&... Vlc 

Fractional moisture content of 
stack gas 

B = V 
WS wstd 

'mstd + v wstd 

Particle concentration in stack gas 
on dry basis 

= 2.205 lo-' ldn 
vmstd 

Stack gas volume flow rate on dry basis 

QS = 3600 (l-Bws) V A 
' ' LT;;:dg-. ;ztd= ""' z"74 ' 4o39 

x 10' dscf/hr 

(As = sq.ft. v, = ft/sec) 

Process rate or BTU rating P, = 

Emission rate 

-I 

= 4.166 4.754 4.445 scf 

= .oLa . 0124 ,017 1 grains/dscf 

= 3,653 \ ,766 la121 x lo-' lbs/dscf 

= 70 3&k 3,50 lbs/hr 

Qs c’s 
pw 

= lbs/ 

Isokinetic sampling rate 

(*n = I 000340@4- sq . ft. ) lOl.4 v,7 x 



STACK VOLUME FLOW RATE CALCULATION SUMMARY - 

COMPANY: &I'Ie(,C~ 
\ 

Al Mflze REPETITION NO: &n \ -3 

SOURCE: -#4 DrYef S&&f&&J+ TEST DATE: 4-13-Q 

Dry molecular weight of stack gas b\ Rt 93 

bid = 0.44 (%CO,) + 0.32 (%O,) + 0.28 (XN, + XCO) 

Molecular weight of stack gas, wet basis 

MS =: f$j (1 - B,,) + 18 B,, 

Pitot tube coefficient 

Cp (from calibration curve) 

:Average velocity head of stack gas, inches H,O 

(4X) avg. 

iAverage absolute stack gas temperature 

= 27.44 27,86 2Tfl$% lb/lb-mole 

= , A34 

= -7943 , g,sq I7674 

(T,) avg. = I05.3//0$,0,///1.6 "F + 460 = 5653 56&O S72.6,“R 

/Absolute 
; 

stack gas pressure 

j P, = PB + (Pstat/l3-6) 

(Pstat =:ss/,6z\.@n. Hz01 

Stack gas velocity 

(V,) avg. = (85.49) Cp (JX) avg. 

f 
Stack gas volume flow rate 

I 
60 V, A, (A, = 14,748 ft’) 

Stack gas volume flow rate, dry basis 

Qs = 3,600 (1 - Bws) vs As r Tstd - f's 

(T,) avg a P, 
- 

L’ 1 ;td 

= 27.74 29175 2375 in. Hg 

= 46.46 ‘I&SO 41;.@0 ft/sec. 

= 41,IlJ 42%7 405~3 acfm 

=a.,@ 2,174 a.034 X lo6 dscf/h 

=.x,135 36J30 33,qo5 dscfm Qs 
60 



SCHERATIC OF STACK t NORTH 

PROBE LENGTH, In. 

PROBE HEATER SETTING 

HEATER BOX SETTING 2 43: 23 PRE TEST LEAK CHECKS 

A Cp FACTOR I METER 8.. 0 @ Lr In. Hq 

FILTER NO. li?: PITOTS ' 0 94. in. Ii,1 

FILTER TARE YEIGHT & -9 
ORSAT 0 L( 

w. 

STATIC TS AP AH vm Tm OVEN IMP. 
PRESSURE VACUIM 

*I- In H,O 'F in Ii,0 fiP In n,o ft’ IWLET'F 0UT:;T'F TEMP. OUTLET eF TEMP. 'F (in Hg) 

POST TEST LEAK C 

METER oaa .' 

HECKS 

e 0 in. ng 

IMPINGER 
PITOTS b + in. H,J 

vDCUP OF LIOUIO VOLWE SILICA GEL ORSAT .__-.- _ - _..__ *c. m..v 
YTER COLLECTED ml lRlW(I 

1 2 3 4 

FINAL /;50 11s 1 I ORYT MEAS~UHENT TIM co, 0, CO N, 
4 

1 \ 0 74 h 
2 

TOTAL voLUQ COLLECTED 1 3 
A 



COMPANY: ~rc&J /M&o STACK NUMBER: 
LOCATION: CILU+jO RUN NUMBER: l 
DATE: Y/l2 193 RELATIVE HUhfIDITY: s-o '16 

ACETONE DENSITY (Pa): .-?u-3 g/ 
LIQUID LEVEL MARKED AND CONTAINER SEALED? v 
ACETONE BLANK RESIDUE CONCENTRATION (Ca) w 
ACETONE RINSE VOLUME (Vaw) ml 
BLANK RESIDUE IN ACETONE RINSE (Wa) = Ca.Vaw.Pa = w 

NOTE: IN NO CASE SHOULD A BLANK RESIDUE 0.01 mg/g OR 0.001 % OF THE -m 
WEIGHT OF ACETONE USED BE SUBTRACTED FROM TEJE SAMPLE WEIGHT. 

DATE OF WEIGHING ~/,dh GROSS WT. 103ZL0.0 mg 
TIME OF WEIGHING q : m 

DATE OF WEIGHING ~//lb/43 GROSS WT. /03-21(3c1 mg 

TIME OF WEIGHING - / Y.-cn, 
AVERAGE GROSS WT. 107Zl~o.0 mg 

LESS BLANK RESIDUE (Wa) w 

TARE WT. /07f36.4 mg 

WEIGHT OF PARTICULATE IN ACETONE RINSE 73.1 w 

D.ATE OF WEIGHING YlldLi3 GROSS FILTER WT. l.&%.~ w 
TIME OF WEIGHING 9.m 

DATE OF WEIGHING q/b h3 GROb FILTER WT. LO2 $4 mg 
TIME OF WEfGHING /4.-m 

AVERAGE GROSS WT. do6.8 mg 

FILTER TARE WT. 662.0 mg 

WEIGHT OF PARTICULATE ON FILTER 6-y w 

WEIGHT OF PARTICULATE IN ACETONE RINSE -, 3 l I 
mg 

TOTAL WEIGHT OF PARTICULATE 743 w 

REMARKS : 

:INITIALS OF ANALYST 



SCHEMATIC OF STACK 
PARTICULATE FIELD DATA 

AMBIENT TEMPERATURE 4c 

BARIMETRIC Possum JT.30 

ASSUnEo HOISTURE, s B 

PROBE LENGTH, fn. / ! L' ;( 

NOZZLE OIMETER. III. ,250. zs\ .@j 
m II 

STACK DIAMETER, in. ? L 

PROBE HEATER SETTING 2 403 2< 

HEATER BOX SETTING T.49 -i: 2c 
A Cp FACTOR 3 $4 
FILTER NO. ‘247 

/ 
FlLTER TARE WEIGHT 'hon. n w. 

LA-= 
CROSS SECTION 

PRE iEST LEAK CHECKS 

METER 9.0 e 2-G in. Hg 

PITOTS (9 94 In. H,j 

ORSAT 01x 

TEST LEAK CHECKS 
9 / 



A , /44& 
: , 

COYIPANY : CXICAAI STACK NUMBER: 
LOC!ATION: c hk5D RUN NUMBER: 7 
DATE: -/4 3 RELATIVE HUMIDITY: r'o x 

ACETONE DENSITY (Pa): .78S3 g/m: 
LIQUID LEVEL MARKED AND CONTAINER SEALED? /' 
ACETONE BLANK RESIDUE CONCENTRATION (Ca) w/g 
ACETONE RINSE VOLUME (Vaw) ml 
BLANK RESIDUE IN ACETONE RINSE (Wa) = Ca.Vaw.Pa = w 
NOTE: IN NO CASE SHOULD A BLANK RESIDUE 0.01 mg/g OR 0.001 % OF THE 

WEIGHT OF ACETONE USED BE SUBTRACTED FROM THE SAMPLE WEIGHT. 

DATE OF WEIGHING '?//oh 3 GROSS WT. /lZL339.5 mg 

TIME OF WEIGHING q .-H-d 

DATE OF WEIGHING &143 GROSS WT. )I203417 q g 

TIME OF WEIGHING - 14.-m 
AVERAGE GROSS WT. //203S..7 mg 

LESS BLANK RESIDUE (Wa) w 

TARE WT. flZ0QY.I w 

WEIGHT OF PARTICULATE IN ACETONE RINSE 35.G mg 

DATE OF WEIGHING Y/d?3 GROSS FILTER WT. 606.0 mg 

TIME OF WEIGHING St- 

DATE OF WEIGHING Yhbh3 GROSS FILTER WT. dOd.3 mg 

TIME OF WBTGHING 1 Y.‘pd 

AVERAGE GROSS WT. 606. ( mg 

FILTER TARE WT. bO0.G mg 

WEIGHT OF PARTICULATE ON FILTER 5-,5- mg 

WEIGHT OF PARTICULATE IN ACETONE RINSE 3SJL q g 

TOTAL WEIGHT OF PARTICULATE Ljo*l w 

REMARKS : 

II’W’IALS OF ANALYST 



PARTICULATE FIELD DATA t NORTH SCHENATIC OF STACK 

OPERATOR, 

STACK NO. %h;yc?7z 

RUN NO. t 3 B&y 
SAMPLE 80X N0.g 1 

HETER BOX NO. & 

METER AH 0 _ 7<74 

Y=- I, 00% 
TIME START = (!Pl 

AMlENT TEMPERATURE 

8ARCMTRIC PRESSURE 

NOZZLE DIAMETER. In. ~251 .z‘fi 1x0 

STACK DIAMETER. In. SZ 

PROBE HEATER SETTING ?d& Lg 

HEATER BOX SETTING 298 f c?f 

A Cp FACTOR 437 

FILTER NO. 8% 

FILTER TARE WEIGHT f&,3 mg. 

CROSS SECTION 

PRE TEST LEAK CHECKS 

METER IDOil 8 25 in. Hq 
PITOTS 0 84 in. Ii,1 

ORSAT Qcrc 

TIME END l 

---%ST TEST LEAK CHECKS 

\ 
METER fl , r e 3.7 fn. Hq F 

r 1 in ~.n 
c “I l.l”“l” 
t COLLECTED 



A 
.,-., 

COMPANY: heyt&d MA& 
2’ .d, 

STACK NUMBER: . . 

LOCATION: C\l CCAJO RUN NUMBER: 3 
DATE: q 17.193 RmYmm HUMIDITY: S-0 46 

ACETONE DENSIm (Pa): ,7823 g/m: 
LIQUID LEVEL MARICED AND CONTAINER SEALED? d 
ACETONE BLANK RESIDUE CONCENTRATION (Ca) mg/l 
ACETONE RINSE VOLUME (Vaw) ml 
BLANK RESIDUE IN ACETONE RINSE (Wa) = Ca.Vaw.Pa = w 
NOTE: IN NO CASE SHOULD A BLANK RESIDUE 0.01 mg/g OR 0.001 % OF THE 

WEIGHT OF ACETONE USED BE SUBTRACTED FROM THE SAMPLE WEIGHT. 

DATE OF WEIGHING J/r2h GROSS WT. 101/7/s-. I mfz 
TIk[E OF WEIGHING 'z: -- w 

DATE OF WEIGHING q 12 h3 GROSS WT. lOY7f-7, ( mg 

TIbilE OF WEIGHING ' IL( .x=9 
AVERAGE GROSS WT. , /Oc(71S11 mg 

LESS BLANK RESIDUE (Wa) w 

TARE WT. /JYd43.0 mg 

WEIGHT OF PARTICULATE IN ACETONE RINSE 22# I mg 

DATE OF WEIGBING y/lzh3 GROSS FILTER WT. &U*O w 
TIME OF WEIGHING ~,-tru 

DATE OF WEIGHING y/l2153 GRO& FILTER WT. l$17.'-/ w 
TIME OF WBTGHING I q.-D 

AVERAGE GROSS WT. 617.2 w 

FILTER TARE WT. ~002.7 w 

WEIGHT OF PARTICULATE ON FILTER l(f. s- w 

WEIGHT OF PARTICULATE IN ACETONE RINSE z-z-* 1 wz 

TOTAL WEIGHT OF PARTICULATE 3Lb n-42 

REMARKS: 

INI[TIALS OF ANALYST 



COMPANY: A h&dd /Ma& STACK NUMBER: 
LOCATION: c &R50 RUN NUMBER: 0 Ifwk 

DATE: Lllld=?.3 RELATIVE HUMIDITY: SO %J' 
ACETONE DENSITY (Pa): .78(-x g/m: 

LIQUID LEVEL MARKED AND CONTAINER SEALED? L/ 
ACETONE BLANK RESIDUE CONCENTRATION (Ca) w/i 
ACETONE RINSE VOLUME (Vaw) ml 
BLANK RESIDUE IN ACETONE RINSE (Wa) = Ca.Vaw.Pa = w 
NOTE: -- IN NO CASE SHOULD A BLANK RESIDUE 0.01 mg/g OR 0.001 % OF THE 

WEIGHT OF ACETONE USED BE SUBTRACTED FROM THE SAMPLE WEIGBT. 

DATE OF WEIGHING 4 /z/S3 GROSS WT. /07606.$ mg 
TIME OF WEIGHING If.- 

DATE OF WEIGHING y / i2 h3 GROSS WT. 103 Gob.8 mg 

TIME OF WEIGHING ' /$ :m 

AVERAGE GROSS WT. , '0-7LO6.8 mg 

LESS BLANK RESIDUE (Wa) w 

TARE WT. /c?Cooba V mg 

WEIGHT OF PARTICULATE IN ACETONE RINSE c.0 wz 

DATE OF WEIGHING GROSS FILTER WT. mfz 
TIME OF WEIGHING 

DATE OF WEIGHING GROSS FILTER WT. w 
TIME OF WBTGHING 

AVERAGE GROSS WT. mf3 

FILTER TARE WT. w 

WEIGHT OF PARTICULATE ON FILTER w 

WEIGHT OF PARTICULATE IN ACETONE RINSE w 

TOTAL WEIGHT OF PARTICULATE w 

REMARKs : 

INItTIALS OF ANALYST 
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BEAKER BEAKEFt 
Run 

MUHBER BBAKER# WEIGHT WEIGHT 
FINAL INITIAL 

(mq) (mg) 

DATA SEEBT 

Va 
DISS x Vs 

COLLECPED Va Va 
(ml) (ml) 

I I 

I 



American Maize Process Data 
#4 Starch Dryer Product PFP April 13, 1993 
Test 1 start 9:45 End lo:45 Total Baskets 

10 
Scrubber Water Flow Rate 
Scrubber Pressure Drop 
pH of Scrubber Water 
Operating Load #4 Dryer 

370 g.p.m. 
6.75 ‘I water 
5.37 
19,000 Ib/hr 

11 
Scrubber Water Flow Rate 380 g.p.m. 
Scrubber Pressure Drop 9.75 1’ water 
pH of Scrubber Water 4.71 

Le- b crating Load #4 Dryer 20,900 I b/hr 

1 Test 2 Start 11:30 End 12:30 Total Baskets 

Scrubber Water Flow Rate 
Scrubber Pressure Drop 
pH of Scrubber Water 

End 2:09 

370 g.p.m. 
11.25 ” water 
4.65 
19,000 I b/hr 

Total Baskets 
10 



APPENDIX G 

COPIES OF EQUIPMENT CALIBRATIONS AND SAMPLE CHAM-OF-CUSTODY 

I-7231-l.LF 



POSTTEST DRY GAS METER CALIBRATION DATA FORM (English Units) 

METER BOX WUiGER L 
n, ALIT 
r LMII I 

BAROMETRIC PRESSURE, Pb = .8’,89 in. Hg DRY GAS METER NUMBER 25075 PRETEST Y /. w 

aIf there 1s only one thermometer on the dry gas meter, record the temperature under td. 

Where: 

VW - Gas volume passing through the reference test meter, ft’. 

vd ‘. - Gas volume passing through the dry gas meter, ft'. 

tw a Temperature of the gas in the reference test meter, "F. 

% = Temperature of the inlet gas of the dry gas meter, "F. 

QO 
= Temperature of the outlet gas of the dry gas meter, "F. 

Vacuum 
Setting Yi 
in. Hg 

v, Pb “(td +‘460) 
vd (Pb + AH )(t,,, + 460) 

13.6 

Y = 

td = Average temperature of the gas in the dry gas meter, 
obtained by the average of tdi and tdo, "F. 

AH = Pressure differentlal across orifice, In. HtO. 

yi - Ratlo of accuracy of reference test meter to dry 
gas meter for each run. 

Y n Average ratlo of accuracy of reference test meter to dry 
gas meter for all three runs; tolerance = pretest Y tO.05Y. 

Pb n Barometric pressure, In. Hg. 

8 = Time of calibration run, min. quality Assurance Handbook M4-2.4A $~~:.~;,-: ', .-_. 



.._ - __ _. __ __._ ..,~. ____. 
~ ;XBRA~RD BY: 

--, -~ _-__---. -_.,.---~_-.-_---. - ---.,. _,_I --- - . .r, 
DATE: Decer@er 12. 1992 YBTBR BOX’ NO. : 3 

OMETRIC PRESSURE, pb " 30.22 . in'. Hg. YBTBR BOX DRY GAS MBTER NO.: h25075 

I DC-21 Ac;ll *\“4& 7”” I I TEXPERATURB I 1RIFICB REFEHENCB GAS VOLUME I 
NOMFTER GAB VOLUME DRY GAS METER I DRY GAS METER 

SZ'lTING TEST YBTBR (METER BOX) ~-~=~~~- 1 . TIME Y AH8 
INLET OUTLET AVERAGE *, min 

3i.0 
v,, ita vd, rta ‘1’lSWl’ YLXBK 

tW, ‘F 
I tdy “F td,, ‘F 1 td, ‘F 1 

I I 1 I 

.l's 358.168 135.307 70 83 81 82 5 1.00663 .67413 

. 3 360.532 137.708 70 84 82 83 5 1.0080 .72825 

. 45 363.368 140.588 70.5 85 83 84 '5 1.00867 .75?06 

.65 366.763 144.030 83 84.5 5 1.00887 .76726 

1.1 371.140 148.460 72 86 84 85 5 1.00947 .78193 

1.7 376.510 153.887 72.5 87 84 85.5 5 1.00947 80361 

v,: 1.739 - 2.364 - 2.836 - 3.395 - 4.377 - 5.370 AVERAGE : 1.0085 .7524 vd: 1.766 - 2.401 I - 2.880 - 3.442 - 4.430 - 5.427 
vd/s: .353 - .480 - .576 - .688 - .I385 - 1.0854 

LCULATIONS: 

AH 
Y 

v, Pb (td + 460) 
Ax- 

vd (Pb + 13.6) (t, + 460) 

AHQ 
0.0317 H 

Pb (td + :60) 
0 (t, + 400) 1 ' 

bl 



~AGNEEKLIC CALIBRATION DAZA 

Date: w. /34 d /9%L 

Yagnebelic X: A? M&*3 
Yagnehelic Range: 0’ 7’0 j.0’ 

Calibrated By: -177. AL 

“W.g. 
‘kg. 

INGQ 

Pos. 
YAGNEWLIC Y~WEEE 

Neg. Pos. Neg. 

l 16 J 16 t 16 

l 33 433 433 

.so .sb Ab 

166 ,66 466 

.$A St l 91 
l-0 d99 499 



m 

)rmum~rc CALIBRATION DATA 

Date: Dec. r3d 1992 Calibrated By: -.R.d 

Yagnehelic if: AN F/I. PO%*3 ‘kg. 

Yagaebelic Range: 0” k 3.0” Ad2 “w. g. 

YAGNEU )IMO#E;TER 

Neg. Pos. Neg. 

.5 l s 5 

Lo ).o J. 0 

I.5 /#S /.s 

2.0 a.0 2 0 

3.6 247 

3.0 3,04 3004 * 



DATE a&. Id' /49;L THERMOCOUPLE NUMBER Meter Box 3 Gas In and Q 

AMBIENT TEMPERATURE 30 OF BAROMETRIC PRESbJRE ah 22 in. 

CA1 IBRATOR R. dmJAk REFERENCE: MERCURY-IN-GLASS Fisher Brand # WWO- 

c 

OTHER 

REFERENCE 
POINT NUMBER' 

Gas - In 

Gas - Out 

I 

SOURCEb 
(SWfy) 

H,Q: Ice 

b&O - Hot Plate 

H,O - Ice 

&O - Hot Plate 

I 

REFERENCE 
THERJdOMETER 

TEMPERATURE, "F 

THEWOCOtJPLE 
POTENTIWETER 

TEMPERATURE, "F 

39” 

59” 

77” 

48” 

m” 

/37” 

38” 

BY 

78O 

97” 

//7” 

/M 

l E.very 50°F for each reference point. 

' Type of calibration system used. 

“F + 460) - (test themom temp, OF + 460) 
ref temp, OF + 460 1 100 +sr 

TEMPERATURE 
DIFFERENCE,' 



JYYPE S PITOT TUBE INSPECTION DATA FORM 

- --. 
. 

Calibrated by: 3. fr\,\\eO- 
Pitot Tube Number: I\4 

Date: I-lq-qT 
Manufacturer: b (ow. 

Effective Length: (Fr r) 

Pitot tube assembly level? / Yes 

Pitot tube openings damaged? Yes (explain below) JNO No 

q .= 1 0 (<loo), a2 = 1 o (<loo), 

81 = 1 O'(c 57, 82 = I O (< 5") 
.(.... _.-_- 
..-y= 1 0, 0-i 2 0, A = .7$ cm (in.) 

z= A sin y = ,011 cm (in.); <0.32 cm (<l/8 in.), 

W =Asine= .oa cm (in.); co.08 cm (<l/32 in.) 

lPA 137 cm (in.) pb '37 cm (in.) 

lDt ,ZC cm (in.) 
._ 

Calibration required? Yes No 

Quality Assurance Handbook M2-i-7 



‘DATE k k 9,1 *!,E. ~,-&-Q OUT 0 THERMOCOUPLE NUMBER %M 

juGLEN TEMPERATURE 7) OF BAROMETRIC PRESSURE a?. 7% in. Hg. 

CALIBRATOR 7a LU,A~,J REFERENCE: HERCURY-IN-GLASS / 

OTHER w 

REFERENCE SOURCEb 
POINT NIMBER' (Spedfy) 

OVE& 

i 

REFERENCE 
THERMMETER 

TEMPERATURh 'F 

45 
SS 

' 104 

75 

55 
45 

105 

Y5 . 

55 

bS 
7s 

80 
7Q 

100 
150 
G-0 
2SO 

' 303 

THERMOCOUPLE 
POTENTI@4ETER 

TEMPERATURE, OF 

TEHPERATURE 
DIFFERENCE: I 

' Every 50°F for each reference point. 

' Type of calibration system used. 

' (ref temp, "F t 460) - (test therman tew, 
c 

'F + 460) 
ref temp. 'F + 460 1 100 g.slr 

. 



STACK TEHPERATUKE SENSOU CALIBRATIOII MIA FO& . . _( 

BATE ,I-- b-93 THERjtOWPLE NUMBER Jfiwp~= 2ad& (d"-/mwaLr 

i AHBIENT TEMPERATURE 7 ( OF BAROMETRIC PRESSURE 29.78 in. Hg. 

1 CAL [BRAfOR T,Lu.,,‘ti REFERENCE: UERCURY-IN-GLASS y 

OTHER - 

REFERENCE 
POIIJT NWBER' 

SOURCEb 
(Specify) 

THERMOCOUPLE 
POTENTIWETER 

TEMPERATURE, 'F 

Every 50°F for each reference point. 

Type of callbtation system used. 

' (ref temp. 'F + 460) - (test-thee te% r ‘F + 460) 1 1~ 11 .sx 

TEMPERATURE 
DIFFERENCE: I 

0 70 
040 

- .14s)o 



I 

AMBIENT TEMPERATURE ;, 0 OF BARWETRIC PRESSURE 30. Yo in. fj 

CALIBRATOR C# l-8 . REFERENCE: MERCURY-IN-GLASS Ye, 

OTHER c;& s,'i.'co- 

I 

REFERENCE 
POINT NUMBER' 

SOURCEb 
(SwcW 

I 

I 

REFEREI( 
THERMME 

TEMPERATUI 

70 l 

50 

60 

10 

80 

90 

lcu 

Go 
lo2 

- 

THERMOCOUPLE 
POTENTIOHETER 

TEHPERATURE, "F 

72 'r 
-a 

60 

I TEMPERATURE 

l Every 50°F for each reference point. 

b Type of calibration system used. 

. 



601 -A Country Club Drive 
Bensenville, Illinois 60106 

Phone: (708) 595-0175 
Fax: (708) 595-2103 

1 CHAIN OF CUSTODY RECORD I 

SOURCE fj&Wiu 
. 

~ktw- PROJECT MANAGER 
F’ ANALYSES 

TJZSTDATE 2 l-shV% kdert 

PHONE NUMBER 
n4etnoo 01 3mpment 

Sample No. or 
I 

I I I hb Ssmnlc 
t)pc d Sample 

I c -Lumber J 

CAMP1 ERC. 1 Rcccivcd bv: 




