Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary
Point and Area Sources. APA42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section. The file name
"ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be
from a previous version of the section and no longer cited. The primary source should always be checked.


EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



T E R EEENEEEN

@ The Almega CorpoRrarion

A DIVISION OF NATIONAL AIR NETWORK, INC.

NAN

>eC. L// Qe_g | B\ AP-42 Section ZZ_Z

Reference
Report Sect.
Reference

601 A" Country Club Drive
Bensenville, Illinois 60106
Phone: (708) 595-0175

Fax: (708) 595-2103

May 14, 1993

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

Attention:

Subject:

Dear Mr. Davis:

Mr. Guy Davis

Formal Particulate Emission Testing

#4 Starch Scrubber

American Maize, Hammond, Indiana
April 13th 1993

The Almega Corporation Project I-7231
The Almega Corporation Report 1-7231-1

1. INTRODUCTION

1.1

1.2

1.3

1.4

L.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.
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Page Two

2. SUMMARY OF TEST METHODS

2.1

2.2

23

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. 1), 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. 1), included in
Appendix C, for determination of CO,, O, and molecular weight using a
Fyrite Analyzer.

Exhaust gas moisture was determined following Method 4 (Ref. 1), included
in Appendix D.

Particulate concentration and emission rates were determined following
Method 5 (Ref. 1), 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.

[-7231-1.LF
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3. SUMMARY OF TEST FINDINGS

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.

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
emission rates:

#4 Starch Scrubber
April 13, 1993

Particulate Particulate Particulate
Concentration Concentration Emission Rate
Repetition grains/dscf 101b/dscf 1b/hr
1 .0256 3.653 7.70
2 .0124 1.766 3.84
3 0121 1.722 3.50
Avg. 0167 2.380 5.01
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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,

THE ALMEGA CORPORATION
A Division of National Air Network, Inc.

e 4B

Lawrence E. Fisher
Project Manager

I-7231-1.LF




The Almega Corporarion
TABLE 1

SUMMARY OF EMISSION TEST DATA

PLANT: American Maize Products Co., Hammond, Indiana
SOURCE: Starch Scrubber #4 Exhaust
OPERATORS: L. Fisher and S. Miller
TEST DATE: April 13, 1993
e | T,aw Zaao&m?@m@z WWW@W oy,
Chach
REPETITION #: 1 2 3
TEST TIME: 9:45am 11:28am 1:09pm
10:55am 12:31pm 2:11pm
STACK GAS
Temperature, average °F 105.3 108.0 112.6
Velocity, average fps 46.46 48.50 45.80
Volume flow x 10° scfh db 2.108 2.174 2.034
acfm 41,112 42,917 40,528
Orsat, average % CO, 0.0 0.0 0.0
‘ % 0, 20.9 20.9 20.9
Moisture, % 8.0 8.7 8.8
SAMPLE
Time, minutes 60 60 60
Volume, scf db 48.227 50.058 46.859
Isokinetics, % 99.0 101.4 99.7
PARTICULATE
Mass collected, mg 79.9 40.1 36.6
Concentration, grains/dscf o pa 5, (879 c 0867 0875
Emissions, 1b/hr ; 3.84 3.50
SCRUBBER WATER
Total Dissolved Solids, g/gal 3.87 5.21 5.55
Total Suspended Solids, g/gal 33.7 317 39.0 Q/\,?«
Dw Farctz 7',5 /6.45 9.5  LmiaLe
0.3 6.31 0,54




The Almega Corporation

MMARY OF PROCESS DATA

PLANT:
SOURCE:
OPERATORS:

TEST DATE:

REPETITION #:

TEST TIME:

SCRUBBER PROCESS DATA

Scubber water flow rate, gpm
Scrubber pressure drop, in H,0
pH of scrubber water

operating load, Ib/hr

TABLE 2

American Maize Products Co., Hammond, Indiana

Starch Scrubber #4 Exhaust

L. Fisher and S. Miller

April 13, 1993

1

9:45-10:55 am  11:28-12:31 pm

370
6.75
5.37

19,000

2

380
9.75
4.71

20,900

1:09-2:11 pm

370
11.25
4.65

19,000

I-7231-1.LF
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APPENDIX F

PARTICULATE FIELD TEST AND LABORATORY ANALYSIS DATA
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The Almega CorporaTion
R L LATION MMAR

COMPANY : A('l(’/:CﬂN MAz¢ repETITION No: _[Ruat (-3
SOURCE: #4 thk[ Scrbber M‘l TEST DATE: _4-/3-93

ENGLISH UNITS
(29.92 in. Hg 68°F)

Volume of sample at standard -
conditions on dry basis gt 2 R/ 24
aH
Vmstd = F7-64—] Vo Ep_&t_ll_ﬁ = 48.217 50068 4(0.853 dscf
= L Ta

, . _

Volume of water vapor in sample at
standard conditions

4166 4154 4.495 sct

Vustd = 0.04707 cu.ft. Vie =
ml
Vie = &,SllQlljss ml
Fractional moisturé content of
stack gas :
Bys = Vustd - .0M5 0867 0875

Vmstd * Ywstd mv= 149 4.1 3o.0

Particle concentration in stack gas
on dry basis

c's

E.01543 {I [“n .0L56 . 0114 .0!7l  grains/dsct
mg Vmstd
My 3653 |76k .J2L  x 10-¢ 1bs/dscft

2.205 10-°%

Vmstd

Stack gas volume flow rate on dry basis

Lliog A.174  2.034 x 10¢ dsct/nr

Qs = 3600 (1-Byg) ViAg|__Tstd - Ps
(Ts)avg . pstd

(Ag = sq.ft. Vg = ft/sec)

Process rate or BTU rating Py =

Emission rate

770 3,684 350  1bs/hr

Qg c's = lbs/
Py

Qg ¢'s

Isokinetic sampling rate

0.002669 in.Hg.cu.ft., Vio)+ .o Y (Pbar + _AH_
T ml.°R T 13.6
s

8VPAp

m

I = 1.667 min
sec /,

(Aq =. 000340984 sq.ft.) = CHJ) 0.4 qq.L %




The Almega Conponation

STACK VOLUME FLOW RATE CALCULATION SUMMARY

coeany: _Amectcand MAze REPETITION NO: [yn | -3
R source: _# 4 DryFe( Scrubber guhavs# TEST DATE: 4-13-93

Dry molecular weight of stack gas ni R 3
Mg = 0.44 (%C0,) + 0.32 (%0,) + 0.28 (N, + %CO)

2880 28.20 28,80 1b/1b-mole

F Molecular weight of stack gas, wet basis

2294 2786 27.84 1b/1b-mole

Ms = Md (1 - Bws) + 18 Bws

} Pitot tube coefficient

Cp (from calibration curve) = 94 ,64 84‘

F Average velocity head of stack gas, inches H,0

(/aP) avg.

1843 8159 7674

k Average absolute stack gas temperature

(Tg) avg. = ’05-31106.01//2.6 °F + 460

§ Absolute stack gas pressure

5653 568.0 572.6°r

PS = PB + (Pstat/13.6)

(Pstat ="s¢/.42/.zin. H,0) =29.74 2475 29,75 in. Hg

f Stack gas velocity

(Vs) avg. = (85.49) Cp (V/aP) avg. /g%):_vg._ =464¢ 4850 4L 80 ft/sec.
s ''s

f Stack gas volume flow rate

60 Vg A (Ag =444 ft?) =41 42917 40528 acfm

f Stack gas volume flow rate, dry basis

Qs = 3,600 (1 - Byg) Vs A l: Tstd - P ] =208 Q04 2.034 x 10¢ dscf/h
d

(TS) avg - PSt

_23_ =35,135 36,230 33905  asctm
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The Almega Conponarion

PARTICULATE ANALYTICAL DATA FORM 7.

COMPANY : Ametichn) mhi2e STACK NUMBER:
LOCATION: ¢cHiemjo RUN NUMBER: {
DATE: 4/12 /93 RELATIVE HUMIDITY: so 9

ACETONE DENSITY (Pa): 7853 g/l
LIQUID LEVEL MARKED AND CONTAINER SEALED? V// '

ACETONE BLANK RESIDUE CONCENTRATION (Ca) mg
ACETONE RINSE VOLUME (Vaw) ml
BLANK RESIDUE IN ACETONE RINSE (Wa) = Ca.Vaw.Pa = mg

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 L///(,,/7_3' GROSS WT. [o37.10 .0 g
TIME OF WEIGHING g v
DATE OF WEIGHING L///Co/"i’ GROSS WT. (03210 ) mg
TIME OF WEIGHING /Y-
AVERAGE GROSS WT. 103210.0  ng
LESS BLANK RESIDUE (Wa) mg
TARE WT. [03136G.9 mg
WEIGHT OF PARTICULATE IN ACETONE RINSE 73.1 ng
DATE OF WEIGHING HA%/%? GROSS FILTER WT. (p0 ¥ .71 mg
TIME OF WEIGHING 7.0
DATE OF WEIGHING 1,13 GROSS FILTER WT. o0¥ .1 mg
TIME OF WEIGHING / 40D
AVERAGE GROSS WT. LOD. b mg
FILTER TARE WT. L0Z. 0 mg
WEIGHT OF PARTICULATE ON FILTER G-¥ mg
WEIGHT OF PARTICULATE IN ACETONE RINSE 230 g
TOTAL WEIGHT OF PARTICULATE 79-9 mg

REMARKS :

INITIALS OF ANALYST
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- PARTICULATE ‘ANALYTICAL DATA FORM

COMPANY : /ZMC)UCAAJ mA/ze STACK NUMBER:
LOCATION: cHccAsD 'RUN NUMBER: 7
DATE: H/12/43 RELATIVE HUMIDITY: SO %
ACETONE DENSITY (Pa): _ 7853 g /m>
LIQUID LEVEL MARKED AND CONTAINER SEALED? ’
ACETONE BLANK RESIDUE CONCENTRATION (Ca) mg /¢
ACETONE RINSE VOLUME (Vaw) ml
BLANK RESIDUE IN ACETONE RINSE (Wa) = Ca.Vaw.Pa = mg
NOTE: 1IN 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 ‘#//@/93 GROSS WT. (17 039.5 g
TIME OF WEIGHING g oV
DATE OF WEIGHING glipla3 GROSS WT. H2039.9 mg
TIME OF WEIGHING ;4 .—o0
AVERAGE GROSS WT. 112039.7 g
LESS BLANK RESIDUE (Wa) mg
TARE WT. 112 o0, mg
WEIGHT OF PARTICULATE IN ACETONE RINSE 35,6 mg
DATE OF WEIGHING L///ca/"/3 GROSS FILTER WT. LO06L.O mg
TIME OF WEIGHING g VY
DATE OF WEIGHING 4/ 1o/t 3 GROSS FILTER WT. (06 3 mg
TIME OF WBIGHING (4.0
AVERAGE GROSS WT. -0G. | mg
FILTER TARE WT. (00 .k mg
WEIGHT OF PARTICULATE ON FILTER 5.5 mg
WEIGHT OF PARTICULATE IN ACETONE RINSE 35 mg
TOTAL WEIGHT OF PARTICULATE H0.[ mg

REMARKS :

INITIALS OF ANALYST
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PARTICULATE ANALYTICAL DATA FORM

COMPANY:  Amertican Malze STACK NUMBER:

LOCATION: W enso RUN NUMBER: 3

DATE: FIARN RELATIVE HUMIDITY: SO %
ACETONE DENSITY (Pa.) . 7853 g/m’

LIQUID LEVEL MARKED AND CONTAINER SEALED?

ACETONE BLANK RESIDUE CONCENTRATION (Ca) mg /1

ACETONE RINSE VOLUME (Vaw) ml

BLANK RESIDUE IN ACETONE RINSE (Wa) = Ca.Vaw.Pa = mg

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 qli2/97 GROSS WT. 104715 .1 mg
TIME OF WEIGHING o - @
DATE OF WEIGHING /12193 GROSS WT. (047151 g
TIME OF WEIGHING 14 o
AVERAGE GROSS WT. 0471 S mg
LESS BLANK RESIDUE (Wa) mg
TARE WT. [ 09693.0 o
WEIGHT OF PARTICULATE IN ACETONE RINSE 2.1 mg
DATE OF WEIGHING 9/92/93 * GROSS FILTER WT. (! 7.0 mg
TIME OF WEIGHING 800
DATE OF WEIGHING Yhelss GROSS FILTER WT. L 17 mg
TIME OF WBIGHING ____ (4-2D
AVERAGE GROSS WT. L17 & mg
FILTER TARE WT. (0027 mg
WEIGHT OF PARTICULATE ON FILTER 14:S mg
WEIGHT OF PARTICULATE IN ACETONE RINSE 22 -1 mg
TOTAL WEIGHT OF PARTICULATE 36.6 mg
REMARKS :

INITIALS OF ANALYST
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PARTICULATE ANALYTICAL DATA FORM

COMPANY: Ametican MAize STACK NUMBER:

LOCATION: cHicaso RUN NUMBER: b&/avk

DATE: 9/12193 RELATIVE HUMIDITY: 50 q
ACETONE DENSITY (Pa): . 7853 g/m.

LIQUID LEVEL MARKED AND CONTAINER SEALED? ‘

ACETONE BLANK RESIDUE CONCENTRATION (Ca) mg/

ACETONE RINSE VOLUME (Vaw) m1

BLANK RESIDUE IN ACETONE RINSE (Wa) = Ca.Vaw.Pa = mg

NOTE: 1IN 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 u//z/’73 GROSS WT. 107606.3 g
TIME OF WEIGHING 3.0

DATE OF WEIGHING 9/12 /53 GROSS WT. 1077 606. 8 mg
TIME OF WEIGHING /400

AVERAGE GROSS WT. 107G06. 8 mg

LESS BLANK RESIDUE (Wa) mg

TARE WT. (CT760L. ¥ mg

WEIGHT OF PARTICULATE IN ACETONE RINSE 0.0 mg

DATE OF WEIGHING GROSS FILTER WT. mg

TIME OF WEIGHING

DATE OF WEIGHING GROSS FILTER WT. mg
TIME OF WBIGHING

AVERAGE GROSS WT. mg

FILTER TARE WT. mg

WEIGHT OF PARTICULATE ON FILTER mg

WEIGHT OF PARTICULATE IN ACETONE RINSE mg

TOTAL WEIGHT OF PARTICULATE mg

REMARKS:

INITIALS OF ANALYST




hemso, IL DATA SHEET
WEIGHT OF
FINAL FILTER |SUSPENDED % % TOTAL
" FILTER WT TARE SOLIDS VS Va . | SUSPENDED| DISSOLVED| SOLIDS
R* (P g (8)ls o) 14 (ml) (1) (g)
T=T | /49 5.0 ©17.2- $77. % /10 /10 5.7 (0.3 97%.b
TsT 2 Jeds.q L1y .7 (035. T | //G 1% 7.9 J2. 1 [179.3
TesT 3 1534 Y bil .1~ 413, 2 100 100 §7. 0 /2.4 165494




AN AL ZD

RISSOLVED SOLIDS

" COPANY
DATE 4/r3/93

LOCATION CHicaon | L DATA SHEET

SOURCE :

BEAKER BEAKER | DISSOLVED

RUN WEIGHT WEIGHT SOLIDS . DISS x Vs

wUMBER | BEAKER # FINAL INITIAL | COLLECTED Vs Va Va
(mg) (mg) (mg) (ml) (ml) (mg)
PRIy

el ! M7 (093853 | ior839.5| 100.% /o 1o 160.3
Tl L M SES 13135 .41 12092.3 14y, | 1 A 43, |
TesT 3 MmS 9 HL640.77 | /;5909.5 13\. 1 /0O /00 /30,2




American Maize Process Data

#4 Starch Dryer Product PFP

April 13, 1993

Operating Load #4 Dryer

20,900 Ib/hr

Test1  Start 9:45 End 10:45 Total Baskets
10 '

Scrubber Water Flow Rate =~ 370 g.p.m.

Scrubber Pressure Drop 6.75 " water

pH of Scrubber Water 5.37

Operating Load #4 Dryer 19,000 Ib/hr

Test2 Start11:30 End 12:30 Total Baskets
: 11

Scrubber Water Flow Rate 380 g.p.m.

Scrubber Pressure Drop 9.75 " water

pH of Scrubber Water 4.71

Test3  Start 1:09

Scrubber Water Flow Rate
Scrubber Pressure Drop
pH of Scrubber Water

Operating Load #4 Dryer

End 2:09

370 g.p.-m.
11.25 " water
4.65

19,000 Ib/hr

Total Baskets
10




The Almega CoRrpoRration

APPENDIX G

COPIES OF EQUIPMENT CALIBRATIONS AND SAMPLE CHAIN-OF-CUSTODY

[-7231-1.LF




" POSTTEST DRY GAS METER CALIBRATION DATA FORM (English Units)

TEST NUMBER ___ DATE __ 4-/3-93 METER BOX NUMBER __ 2 PLAN
BAROMETRIC PRESSURE, Pp = _Z2%.8% in. Hg DRY GAS METER NUMBER 25p75 PRETEST Y . YA/ 7Y oo
ifice GAS VOLUME TEMPERATURE _ .
t Time Vacuum Yi
:z??ngr Reference | Dry Gas [Reference DRY GAS METER (8) | Setting Vy Pp (tg + 460)
(aH) Test Meter| Meter Test Inlet Outlet Average min in. Hg Vg (Pp + _oH )(ty + 460)
I Hzo (Vw). ft? (Vd), ft? (tw)’ °F (tdi)’ °F (tdo): °F (td)s °F 13.6 :
o o o P 1l
2 266.937 |aw. 309 | bl 20 20 70 s / 10428
78 270, 18y |t apr | G7° 75° 7%° 2.5 s 173" 471
98 |25.477 105797 | 612° 79 £0° 235 [ 6/0("
[ 0114
Ve Haq1 | 4296 [ o497 ’
Vg 4092 4,29 / 4, 240

"8]f there is only one thermometer on the dry gas meter, record the temperature under tg.

Where:
' Vw = Gas volume passing through the reference test meter, ft?.
Vg - = Gas volume passing through the dry gas meter, ft’.
ty = Temperature of the gas in the reference test meter, °F.
tay = Temperature of the inlet gas of the dry gas meter, °F.
td, = Temperature of the ocutlet gas of the dry gas meter, °F.
tqy = Average temperature of the gas in the dry gas meter,
obtained by the average of tgq; and tq . °F.
AH = Pressure differential across orifice, in. H,0.
Yi{ = Ratio of accuracy of reference test meter to dry
gas meter for each run.
Y = Average ratio of accuracy of reference test meter to dry
gas meter for all three runs; tolerance = pretest Y $0.05Y,
Pp, = Barometric pressure, in. Hg.
6 = Time of calibration run, min.

Quality Assurance Handbook M4-2.4A




IBRATED BY:

ecEEL L

Robert Nowak

DATE: December 12, 1992

METER BOX NO.:

3
OMETRIC PRESSURE, Pp = __ 30,22 in. Hg. METER BOX DRY GAS METER NO.: __25075
R631460 TEMPERATURE
RIFICE | REFERENCE GAS VOLUME
NOMETER | GAS VOLUME | DRY GAS METER | DRY GAS METER TIME
ETTING | TEST METER | (METER BOX) REFERENCE 1 Y LY
AH, Vw, ft° Vg, ft° TEST METER | INLET | OUTLET | AVERAGE | ©r ™%
n. HyO ty, °F tdi’ °F tdo’ °F | tq, °F
356.429 133.541
.Is | 358.168 135.307 70 83 81 82 5 1.00663 |.67413
.3 360.532 137.708 70 84 - 82 83 5 1.0080 1.72825
.45 | 363.368 140.588 70.5 85 83 84 -5 1.00867 |.75906
.65 |366.763 144.030 71.5 86 83 84.5 5 1.00887 |.76726
1.1 [371.140 148.460 72 86 84 85 5 1.00947 |.78193
1.7 1376.510 153,887 72.5 87 84 85.5 5 1.00947 1.80361
Ve: _1.739 - 2.364 - 2.836 - 3.395 - 4.377 - 5.370 AVERAGE: |, oo0ss | 7524
Vq: _l.766 -~ 2.401 - 2.880 - 3.442 - 4.430 - 5.427
Vg/S: _ .353 - .480 - .576 - .688 - .885 - 1.0854
LCULATIONS : ,
Y AHO
AR AR Vy Pp (tg + 460) 0.0317 AH 8 (ty + 460{]'
13.6 A Pp (tq + 460) Vw

AH
Vg (Pp + 13.6) (ty, + 460)

LA B ]



ATiON

;',

| !'li Almega Coapqg

fii>

A MulTVIPYS @ oa MmAaP PN AMY ALY TMNafna

!“ﬂm HELJL, CALIDRALIUR DALA

Date: Dec, /37,1 1992 Calibrated By:
Magnehelic #: AOP M.&}#J "w.g.

J
Magnehelic Range: o' 7o Lo’ 4&0 "w.g.

Moo DDANTIINO
ABy] BDALU NG

RN,

MAGNERELIC MANOMETER

Pos. Neg. Pos.

Neg.

b b 16

16

33 .33 .33

.33

50 .So .50

L6

8a .8 81

81

l.o /-0 929

.99




The Almega VCORPQ{'_‘;‘T_E?”

EBEL IBRA | : ‘

Date: _Dec. /311 1992, Calibrated By: RN

Magnehelic #: AH M.Box ™3 "w.g.
Magnehelic Range: o'To 3.0" HQ "w.g.

Igﬂ‘ RRADINGS

24 ANTTINTE PA HANO“E‘PRR

|

Pos. Neg. Pos. Neg.
5 5 -y 5
[.e l.o J-o 1.0
15 15" |15 /S
2.0 20 |20 2.0

2:6 2.4 2.7 LL—-'
Jo 3.0 |3.04 » 3.04




The Almega Co}gp'o‘uﬁou

STACK TEMPERATURE SfNSOR CALIBRATION DATA FOM'»'

oaTe __ Dec. 13T /992 THERMOCOUPLE NUMBER Meter Box 3 GaSLa"th

AMBIENT TEMPERATURE 70 °F BAROMETRIC PRESSURE I, 32 in. b
CALIBRATOR R. Mowak REFERENCE: MERCURY-IN-GLAss Fisher Brand # 14-99¢-
OTHER '
REFERENCE SOURCE ® REFERENCE THERMOCOUPLE | yeuppaTURE
POINT NUMBER® |  (Specify) | RO R | O ERATURE o | DIFFERENCE," :
Gas - In H,Q - Ice Ho° 39° 2%
H,O - Hot Plate bo° 59° 147,
8o 79° /87
/oo’ 98° 359
Ja0° )18° 317
/"/0' 2 13 7 ° ) ‘70
H,O - Ice o ° |
Gas - Out : Ho o8 7%
H,O - Hot Plate bo” $8° 387
8o° 78° 37%
Joo*® g7° 537
| o @ /[7 e S / '70
/Ho* 136° 66 %,

* Every 50°F for each reference point.

® Type of calibration system used.

[(ref temp, °F + 460) - (test thermom temp, °F * 460£] <1.5%
100 «<l1.
ref temp, °F + 460 -




##The Almega Corporation ==

N DAT

Calibrated by: 9. M:l\eg.

Pitot Tube Number: _ 1\4
Date: __1-19-93%
Manufacturer: (]u;L
Effective Length: Al

Pitot tube assembly level? v// Yes

Pitot tube openings damaged? Yes (explain below) v No
a1 | ° (<10°), az = l ° (<10°),

° (< 5°), B2 ' ° (< 5°)
°, 9 = v ° A=_ 74 cm (in.)

cm (in.); <0.32 cm (<1/8 in.),

cm (in.); <0.08 cm (<1/32 in.)

cm (in.) Py 37 cm (in.)

cm (in.)

TAG on A

Calibration required? v////

Quality Assurance Handbook M2-1.7




) Tlg_c Almega nggpution

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

;ﬂ‘, o
paTE |- b-93 THERMOCOUPLE NUMBER _Snmer € Row, (110 out ovex)
AMBIENT TEMPERATURE _ 7]  °F BAROMETRIC PRESSURE __ 3. 7% in. Hg.
" CALIBRATOR T Luwpil REFERENCE:  MERCURY-IN-GLASS v
OTHER .
REFERENCE THERMOCOUPLE
REFERENCE | SOURCE’ THERMOMETER | POTENTIOMETER gf’;ﬁgmgf .
TMP OWUT H Q ) 45 L“"b O|q7°
2 sS S5 .0 %
5 L3 .28 %
’ GE. SiLicon 75 15 57
Fuuwd 35 25 o,
; . 45 a3 .3Lo7°
| 105 1od 1M1 %
Oven | 110 4S q5 %7
b ICcE 55 55 o 79
LS L4 19 %
S T - 19 %
G.E. 5IL\L0¢~I . . 90 g‘ - .\%70
90 Q0 0o %o
T ) 00 100 6 %
150 144 A6%
200 149 15%0°
250 249 , A%
- ' 300 2301\ 139, —

e

‘ Every 50°F for each reference point.

]
Type of calibration system used.

¢ Eref temp, °F + 460) - (test thermom temp, °F + ‘wi] 100 <1.5%
ref temp, °F + 460 -




Tlu Almega CORPORATION

S5

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM -

THERMOCOUPLE NUMBER _samere. @ox * B (over/zmecur’

S ]
Type of calibration system used.

‘ r(ref temp, °F + 460) - (test thermom temp, °F + 450)] 100 <1.5%

' Every 50°F for each reference point.

b oaTE _)-L-9>
AMBIENT TEMPERATURE _ 70  °F BAROMETRIC PRESSURE 29.79 in. Hg.
CALIBRATOR T.Lusoin REFERENCE: MERCURY-IN-GLASS v
OTHER .
REFERENCE | SOURCE® mﬁwgén J:rtsk:ﬁc&uep%sen TEMPERATURE
POINT NUMBER (SpéCif’) TEMPEMIURE, °F TWEMTURE. °f DIFFERENCE,” %
BT s °F O %
IM'O Ho0 =ce 55 55 0
lDuT BAT\* (05 (’\o - .H o]o
" GLE Saend —%S F 7S_°F WS
FLraip > %? ©%0
s qs .3&070
105 104 177
OveEW | Ha'F S F 207
7\0 TE 35 55 07
S Lt 19 ‘70
s > 1T
GE Suced 30" 30" F o 7%
Fk\—\l D qo 9o O ‘7 o
100 15> -.5%%0
150 15} -1 o
400 ?010_7) 15 :;o
SO 343 14 7o
200 30& P VS 70
——




Tlt; Almega Coqpoution

STACK TENPERATWE SENSOR CALIBRATION DATA FORM

F/e 3ex #’/7

. S
DATE 3/3/93 THERMOCOUPLE NUMBER JMPAUMGERS (N Jo il
AMBIENT TEMPERATURE D € °F BAROMETRIC PRESSURE 30 Y0 in. K
CALIBRATOR C L. REFERENCE: MERCURY-IN-GLASS _Ves _
OTHER G &. S/ lcon [ [b,p('/ w/m,[g.#{
REFERENCE | souRce” N e | PoTeNTIONETER | TEMPERATURE
POINT NUMBER® (Specify) TE&;ER'A?UEE:oF TEHPéRATURE. °f DIFFEKENLE,
ZMP/NC)ZR H,O 4/0 o (/2 o ~ O ‘/O Y
it f 50 $2 ~-0.397%
| { 60 6O 0.0 Y.
(G S.lica 20 ~0.197
£lyid g0 g7 _0 18/
90 90 OO
/CO (O 0357
ZmMPINGE K H,0 40 38 <407,
our l so 98 39
60 5 .87
] .867.
6./{. S.lceon 20 6) 19 /
Plo, & G0 29 ’ "’ ‘/‘
. &¢ T
90 .53,
/00 q)7

* Every S0°F for each reference point.

® Type of calibration system used.

¢ l(ref temp, °F + 460) - (test thermom temp, °F + 450{] 100 <1.5%

and ¢amn °r F'S ‘m




CHAIN OF CUSTODY RECORD

601-A Country Club Drive _
Bensenville, lilinois 60106 Date}-154% Page_ | o]
Phone: (708) 595-0175
Fax: (708) 595-2103 Project Number L~ 723 |
S Amerucans M PR .
OURCE OJECT MﬁNAﬁGER }SANALYSES
TEST DATE __H-13-43 Lacey hehea A\
PHONE NUMBER W
Method of Shipment
&
‘Type of Sample s '
Sample No. o¢ Lab Sample “{ Number o i
{dentification Date | Time Numbcrp uQ| AIR |soLip zom:ir:er: s.:peumimw
q
PW Run®) 2132 /s |iosz X X
P Run 2 3105 :A% ‘;\3; X X
\e0
P Run 3 3153 *\5 M X X
At
ME Run*l 923 1Az |ioss X X
s
ME Run 2 2107 Ys ik X X
, A
MF Run ®3 % hy |0 X X
AceTone Blang Faw*203 Vi lim X X
Teot \ A
Ty Y
Tusk 2 ¥
S LERS: (Signajure) Reccived by: (Signature) Date Time INDICATE SAMPLE DISPOSITION
1. Sample to be Returned to Client:
clinquished by: (Signature) - Received by: (Signaturc) Date Time | 2 hoieeiSomic S Ton
S5t R Mifis S
Relinquished by: (Signaturc) Date Time |Repejved fpg Laboratory by: [Date  RECEIVED Time|Date  ACCEPTED Time
) 7(//f_ G can
Special Instructions N { <
pec Meaguce TDS*S«WM sld doda g d Volume and 80‘% me my /ja“)






