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1 INTRODUCTION

On March 12, 199G, Interpol] Laboratories personnel conducted a dust
collector performance test on the No. 1 Crusher Primary Dust Collector at
the Cyprus Northshore Mining Facility located in Babbitt, Minnesota. On-
site testing was performed by Ed Trowbridge, Mark Kaehler, Curt Mosser and
Erich Stefanyshyn, Coordination between testing activities and plant
operation was provided by Mati Baudek of Cyprus Northshore Mining. The
test was not witnessed by a member of the Minnesota Pollution Control
Agency.

The Primary Dust Collector tested is a Allis Chalmers Model #70-9
dust collector equipped with a cyclone precleaner. The multiclone
zollects dust from the No. 1 Crusher which has a rated capacity of 3000
TON/HR. '

Evaluations were performed in accordance with EPA Methods 1 - 5§ CFR
Title 40, Part 60, Appendix A (revised July 1, 1988). A preliminary
determination of the gas linear velocity profile was made at each test
site before the first particulate determination to allow selection of the
appropriate nozzle diameter required for isokinetic sample withdrawal.
Interpol) Labs sampling trains which meet or exceed specifications in the
above-cited reference were used to extract particulate samples simulta-
neously at the dust collector inlet and outlet by means of heated glass-

lined probes.

Testing on the dust collector inlet was conducted from a set of four
test ports located 4’-11" downstream and 1’-9" upstream of any flow
disturbances. A 24-point traverse was used to collect representative
particulate samples. Each traverse point was sampled 2.5 minutes to give

a total sampliing time of 60 minutes per run.

Testing on the dust collector outlet was conducted from two test




ports oriented at 30 dearees on the stack and located 3.4 stack diameters
downstream of anvy flow disturbance and 2.0 diameters upstream of the stack
exit. A 24-point traverse was used to collect representative particulate
samples. FEach traverse point was sampled 2.5 minutes to give a total
sampling time of 60 minutes per run. A visible emission determinaticn was

not performed due to interference from the secondary crusher.

The important results of the test are summarized 1in Section 2.
Detailed results are presented in Section 3. Field data and all other

supportina information are presented in the appendices.




2 SUMMARY AND DISCUSSION

The results of the dust collector performance test are summarized in
Table 1. As will be noted, the particulate removal efficiency averaaed
72.1%. A visible emission determination could not be performed due to

interference from the secondary crusher.

No difficulties were encountered in the field or in the laboratary
evaluation of the samples. On the basis of this fact and a complete
review of the entire data and results, it is our opinion that the results
reported herein are accurate and closely reflect the actual vaiues which
existed at the time the test was performed.
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3 RESULTS

The results of all field and laboratory evaluaticns are presented in
this section. Gas composition (Orsat and moisture) are presented first
followed by the computer printout of the particulate and opacity results.
An Orsat analysis was not performed on the exhaust gas, since only ambient
air is exhausted from the process. The composition of the gas reported is
the average geophysical composition of air. The moisture contents
reported were measured as per EPA Method 4. Preliminary measurements

including test port locations are given in the appendices,

The results have been calculated on a personal computer using
programs written in Extended BASIC specifically for source testing cal-
culations. EPA-published equations have been used as the basis of the
calculation techniques in these programs. The particulate emission rate
has been calculated using the product of the concentration times flow
method.




3.1 Results of Orsat and Moisture Analyses




Interpoll Labs Report No. 1-3237
Cyprus Northshore Mining
Silver Bay, Minnesota

Test No. 1
No. 1 Crusher Primary Dust Collector Inlet

Results of Orsat & Moisture Analyses---—- Methods 3 B 4(%xv/v)
Run 1 Run 2 Run 3
Date of run 03-12-91 03-12-91 03-12-91

Dry basis {orsat)

carbon dioxide..... e 0.03 0.03 0.03
OXYOEeN. i i v v v o awns e e 20.90 20.90 20.90
carbon monoxide........... 0.00 0.00 Q.00
nitrogen..... e e e e e 79.07 79.07 79.07

Wet basis (orsat})

carbon dioxide............ 0.03 0.03 C.03
OXYOCN. s v v eermeesncnnns e 20.77 20.79 20.79
carbon monoxide........... 0.00 0.00 0.00
NAErOGeN. s et e 78.58 78.66 78.66
water vapor............ v 0.62 0.52 0.52
Dry molecular weight..... .o 28.84 28.84 28.84
Wet molecular weight........ 28.77 - 28.78 28.78
Specific gravity............ 0.994 0.994 0.994
Water mass flow...... {LB/HR) 529 435 435
FO 0.000 0.000 0.000




Interpoll Labs Report No. 1-3257
Cyprus Northshore Mining
Silver Bay, Minnesota

Test No. 1
No. 1 Crusher Primary Dust Collector Stack

Results of Orsat & Moisture Analyses—---- Methods 3 & 4(3v/v)
Run 1 Run 2 Run 3
Date of run 03-12-91 03-12-91 03-12-5%51

Dry basis ({(orsat}

carbon dioxide.......... . 0.03 0.03 0.03
OXYOEM . .. i i ettt en e s e 20.90 20.90 20.90
carbon monoxide........... 0.00 0.00 0.00
nitrogen......ccr it 79.07 79.07 79.07

Wet basis (orsat)

carbon dioxide............ 0.03 0.03 0.03
OXYgeN. v oo v v v v v e e . 20.79 | 20.76 20.75
carbon monoxide..... e 0.00 0.00 0.00
nitrogen......... e e saae 78.64 | 78.53 78.50
water vapor............... 0.55 0.69 0.72
Dry molecular weight........ 28.84 28.84 28.84
Wet molecular weight........ 28.78 28.77 28.76
Specific gravity............ 0.994 0.994 0.994
Water mass flow...... {LB/HR) 480 570 666

FO 0.000 0.000 0.000




3.2

Results of Particulate Loading Determinations’




Test No. 1

Interpoll

Labs Report No.

1-3257

Cyprus Northshore Mining

Silver Bay,

No. 1 Crusher Primary Dust Collector Inlet

Results of Particulate Loading Determinations

Date of run
Time run start/end..... {HRS})
Static pressure......{(IN.WC)

Cross sectional area (SQ.FT)
Pitot tube coefficient......

Water in sampie gas
CONdensSer....vuveasess {ML)
impingers.......... {GRAMS)
desiccant.......... {GRAMS)
total e ennnnns (GRAMS)

Total particulate material..
..collected{grams)

Gas meter coefficient.......
Barcometric pressure..{IN.HG)
Avg., orif.pres.drop..{(IN,.WC)
Avg. gas meter temp..{DEF-F)

Volume through gas meter....
at meter conditions...(CF)
standard conditions. {DSCF)

Total sampling time....{MIN)
Nozzle diameter......... {(IN)
Avg.stack gas temp .. (DEG-F)
Volumetric flow rate........

actual...... e ae e {ACFM)

dry standard....... {DSCFM)
Isokinetic variation..... (%)

Particulate concentration...
actual............ {GR/ACF)
dry standard..... {GR/DSCF)

Particle mass rate...{LB/HR)

10

Run 1
03-12-91

B30/ 937
-3.5%0

12.39
.840

[l Nele]
QOO0

8.2009

0.9942
28.62
1.99
68.0

47,20
45.10
60,00

.240
41

30315

30083

98.6

2.78328

2.80584

723.499

Run 2
03-12-91

954/1059
-3.90

12.39
. 840

numoo
(o NeNe e

5.3199

0.9942
28.62
2.02
79.5

48. 35
15.22
60.00

.240
42

30027

29762

99.9

1.79867

1.81541

463.110

Minnesota

--Method 5

Run 3
03-12-91

1553/1658
-3.90

12.39
. 840

nnoo
Q000

3.4445

0.9942
28.62
2.00
70.4

47.70
45,37
60.00

.240
49

30528

29848

100.0

1.14485

1.17141

299.693




Test No. 1

Interpoil

Labs Report No.
Cyprus Northshore

Silver Bay,

No. 1 Crusher Primary Dust Collector Stack

Resylts of Particulate Loading Determinations

Date of run

Time run start/end..... {HRS)
Static pressure......{(IN.WC)
Cross sectional area (SQ.FT)

Pitot tube coefficient......

Water in sample gas

condenser. ... veene-n {ML}
impingers.......... {GRAMS)
desiccant.......... {GRAMS)
total. i n e i {GRAMS)

Total particulate material..
e e e ...collected{grams)

Gas meter coefficient.......
Barometric pressure..{IN.HG)
Avg. orif.pres.drop..(IN.WC)
Avg. gas meter temp..{DEF-F}

Volume through gas meter....
at meter conditions...{(CF)
standard conditions. (DSCF)

Total sampling time....(MIN)
Nozzle diameter......... {IN)
Avg.stack gas temp .. {DEG-F)

Volumetric flow rate........

actual.............. (ACFM)
dry standard....... (DSCFM)
Isokinetic variation..... (%)

Particulate concentration...

actual............ {GR/ACF)
dry standard..... (GR/DSCF}
Particle mass rate...(LB/HR}

11

Run 1
03-12-91

830/ 932
0.45

14.05
. 840

tu,mOQo
loNalle el

1.6422

1.0053
28.62
1.62
58.4

43.51
42.78
60.00

.245
41

30980
31075
98.5
0.59396
0.59238

157.783

Run 2
03-12-91

954/1056
0.45

14.08
.840

OO O
o000

1.3105

1.0053
28.62
1.56
72.5

42.77
40.93
60.00

.245
42

29379

29374

99.7

0.49379
0.49406

124.394

1-3257
Mining

Minnesota

--Method &

Run 3
03~12-91

1553/1655
0.45

14.05
. B840

~ QO QO
OO 00O

1.1013

1.0053
28.62
1.84
49. 4

45.62
45.67
60.00

.245
49

33346

32861

99.4

0.36655

0.37210

104.809




3.3 Results of Opacity Determinaticns

12




| i Interpoll Labs Report No. 1-3257
! Cyprus Northshore Mining
Silver Bay, Minnesota

Test No. 1
No. 1 Primary Crusher
Results of Opacity Observaticons —-——————-=—==—=—-—= EPA Method 9%
Percent Optical ReTative
Qpacity Density Freguency (%)
0 ' . 0000
5 .0223
10 . .0458
15 - L0706
20 . .0969
25 .1249
30 .1549
35 .1871
40 .2219
: : 45 .2596
] . 50 ) .3010
e 55 .3468
60 ‘ .3979
65 o : .4559
- 70 . - .5229
75 .6021
80 : _ . .6990
85 ' ‘ .8239
90 1.0000
- 95 : 1.3010
99 2.0000

Observer: C. Mosser
Cert. Date: 10-17-90
Date of Observation: 03-12-91

* Interference from the secondary crusher made it
impossible to perform this test.

13
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Interpoll Labs Report No. 1-3257
Cyprus Northshore Mining
Silver Bay, Minnesota

Test No. 1
No. 1 Crusher Primary Dust Collector Inlet

Results of Volumetric Flow Rate Determination—------ Method 2
Date of Determination............ 03-12-91
Time of Determination.......{(HRS) 800
Barometric pressure...... . {IN.HG) 28.62
Pitot tube coefficient........... .84
Number of sampling ports......... 4
Total number of points........... 24
Shape of duct............ e s e Rectangular
Duct width....... e L(IN) A | 43
puct Tength.. ..., .« (IN) 41.5
Duct area...... S s .(SQ.FT) 12.39
Direction of flow................ up
Static pressure...........{IN.WC) | -3.9
Avg. gas temp....;........(DEG—F) 40
Moisture content.......... (% V/V} 0.62
Avg. linear velocity.....{(FT/SEC) 40.1
Gas density..... 0o (LB/ACF) .07472
Molecutltar weight......{(LB/LBMOLE) 28.84
Mass flow of gas.......... {LB/HR) 133804
Volumetric flow rate.............

actual........... sas-ue..(ACFM) 29846

dry standard............ (DSCFM) 29659
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INTEREDLL LASCRATSRIED eps METHOD 2 Fizub DATS SHEET
soi Cyflec ATV STH pAng, Babl, T
Source s DKk Flrmets us? ptLrcT Utk
Test _/_ FRun _/_ _ Date $—r2-9/
Stack dimen. 54? X LS
Dryv bulb =F  Wet bulb =F
Mancmetar: § Reo. 0 Exp. O Elec.
Barometric prassure z{4 2~ in Ha
Static pressure -~ 3, f in WC
Operators £ T It BOOEE ;SP/AW)/J'WA/
Fitot No.®/V-— s/ cp _ 8% E‘;';i’;a‘_é,;'ét?ﬁ,n
_?:;;;:;;7‘ Fraction Distance Distance velocity {Temperature
Faint of from Stack [from End of l|Pressure- of gas
MNo. Diameter wall (in) Port {in) ({E_wC) I (=F)
s nery | Port lengths 3. 5 in.l|Time “start Liﬁﬂ_ﬂ's—l
A -/ 3, 5¢ 2.9 | .92 oo
2 /0. 75" /Y 25 .52 7
3 ) 7. 9= R /. A i 2.
7 2508 | 22.57 , 37 .
S T2.24 S, 76 24 {o
42 3}¢‘7’37 7ﬁ?n95? llb Yo
Ve / L, 90 Yo
2 70 Yo
3 , 36 Yo
7 , 52z~ 7
o , 32 Yo
& , Tz 40
c. / , 78 70
2 , 75 Y0
z , 57 22
S 7, /0
5 . 5S¢ #0
A , 2T &
21 7 Q0 Y0
2 - , 26 ¥
3 .79 ¥
o/ S0 SO
'S s v
& , 3 2 ¥
Temp. meas. tool & S/N: T R Time end: gg /g~ hrs|
R or nothing= reg. manometar; S= e E = electronic S—-392.1

C-1

panded;




INTERFOLL LAEBORATORIES EFA METHOD

S/17 SAMFLE

Job Cpffas M5 M

batz S/ %/ Test /

Sourcé Mo/ CAustel S, maltyy

MNo. of traverse points =z

Run /

Method 5

Sample Train Leak Check:
Fretest: ¢

Fostest: -~

Farticulate Catch Data:

No.s of filters used:

AL A o

Filter holdér: 9742p<¢C

O0.02 cfm

42 cfm at

Filter type: Y "¢lass £ &ek

at 1% in. Hg. f{vac)

<~ in. Hg. (vac)

R

Recovery solvent(s)

acetone

D other (52

No. of probe wash bottles: /
Sample recovered by: Az 7
Condensate Data:
Weight (g}
Item
Final Tare Difference

Impinger No.

1

Impinger No.

2

Impinger No.

3

Condenser

Desiccant

Total

Integrated Gas Sampling Data:

Bag Fump No.
BEag Material:
Fretest leak

Time start:

Sampling rate:

No. fk féz Eag No.

EBox
S—layer Aluminized Tedlar Size: 44 L
check: cc/min at in. Hg.
(HRS) Time end: (HRS)
cc/min  Operator:

S/N of O= Analyzer used to monitor train outlet:

CF—02Z=

C-2 S-0046RR

T

I —
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INTERFOLL LABORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET

Jab Orflae S NeRTY SHaRE 17,000 & Date 3I-/3-%/ Test / Run
Sowrce NP/ CAugHl SOweV Tée r— No. of traverse points
Method S~ Filter holder: ¢"grsce Filter type: #GiAss /"?é",é

Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at 15 _in. Hg. (vac)
Fostest: °© gz cfm at é in. Hg. (vac) ,

Farticulate Catch Data:

No.s of filters used: Recovery solvent (s)

A ?ﬁﬂ ,é& acetane

0 other (s)

No. of probe wash bottles: 7 |
Sample recovered by: &

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1

Impinger No. 2

-

Impinger No. 3

Condenser

. Desiccant /\.5—0'/ /é@; S

Total

Integrated Gas Sampling Data:

Bag Fump NG. Eox No. déééé Eag No.

Eag Material: 5S-laver Aluminized Tedlar Size: 44 L

Fretest leak check: cc/min at in. Hag.
Time start: (HRS) Time end: (HRS)
Sampling rate: cc/min Operator:

S/N of Oz Analy:zer used to monitor trainm cutlet:
CF-02X=
C-4
S-0046RR

R
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INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job dy/A,.r NolTH 51> st e ANE Date Z£- /R~22 Test / FRun 3

Sourcl NJ7 CRus Vel Humedy Zwl</ No. of traverse points X
Method < Filter holder: g g4y Filter type: &7 gln” A Fol

Sample Train Leak Check:

Pretest: ¢ ©.02 cfm at 15 in. Hg. (vac) ’ !
Fostest: ~ ’4 cfm at ; in.- Hg. (vac)
Farticulate Catch Data:

No.s of filters used: . Recovery solvent (s}

2 ?9/ ,a( acetone

1] other (s5) oy

No. of probe wash bottles: /
Sample recovered by: ~

Condensate Data:

Weight (g)
Item
Final Tare Difference

Impinger No. 1
Impinger No. 2
Impinger No. 3
Condenser
Desiccant /g;-— 7 g’)d g—- i
Toatal T S T I SRR T g"'

Integrated Gas Sampling Data:

Bag Fump No. Box No. éz 2 Bag No.

Bag Material: S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: cc/min at in. Hag.
Time start: (HRS) Time end: (HRS)
Sampling rate: cc/min  Operator:

S/N of Oz Analyzer used to monitor train cutlet:
CF-027=

¢-6 : $-0046RR

R S
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INTERPOLL LABORATORIES EFA METHOD

-2
m

FIELD DATA SHEET

s

ri

Source Ah. ¢ ﬁgmﬁg v sA e / Stecsr
Test [ ®un 1,232 Date 2-/2-5/

Job Cyprass Alorh Thare )3&-.[__.44‘1 L7 Ay
7 r

Stack dimen. 50.275 IN.
Dry bulb_ 4/ =F Wet bulb ofF
Manometer: [¥ Reg. O Exp. 0O Elec.

Barometric pressure 28.42 in Hg
.45 in WC

Operators gﬁ,ﬂﬁ&éfgﬁ . Morrer

Static pressure

(>

Schematic of

8

S= expanded:;

c-8

Fitot No. ayv-9¢ Cp Ry Cross Section
| Traverse Fraction Di stan;e Distance Veloci tyr Tt=_\mpt;\:'—é;t:r'—&;1
Foint of from Stack |from End of||Pressure of gas
No. Diameter Wall €¢in? Fort (irl)_ {in WC) {=F)
7 GRS EE R Port length: 3 in.|Time start: hre
] 4| _o2] 42 .07 :3Y i
2 . 67 2.4 2:%0 32
3 Y .99 8.499 LT
¥ 177 g2.27 797 i 4~
L1 L 28D (2.69 (.49 B 1 39
£ 352 18.07 2£.07 L I2
7 LYY 32.67 _3s7.47 37 ¥ 2
7 250 34.05 /. 835 Y
g 923 ¢t 27 vy, 77 A 14
0 882 v, 7.5 2. 25 £ YA
2t 933 .35 $0.35” 38
12 9% ¥9.67 52 67 R L7
3-/
2
3
_ 4
5
.
2
4
g
il
i1
i
l_Temp. meas.__tcoﬁ S/N: pﬁ;’:/ Va7 "Time en;: hrs
R or nothint;—: reg. manometer; E = electronic 5-392.1




Job  Lypry; Aa or ) Date 2 /2-4/ Tezt / Fun [/
Source . < r - Ho. of travercse pgint; Ay
tethod — Filter holder: _o"g/:iss Filter type: ¢ e
Sample Train Leak Check:
Fretest: (¢ ©.02 cfm at 15 in. Hg. (vac) ip
Fostest: 2 _ cfm at T in. Hg. (vac) Bp
Farticulate Catch Data:
1 No.s of filters used: Recovery solvent(s)
322577 acetone
" O eother(sy
No. of probe wash bottles: ,
’ Sample recovered by: Vi Kaeézlzeﬁ‘ O Aok So
Condensate Data:
.
3 Weight (g)
Item -
Final Tare Difference
N Impinger No. 1
Impinger No. 2
Impinger No. 3
; Condenser
ad
Desiccant
/50O /42N S
Total pa—
S
) Integrated Gas Sampling Data: /@A/}
] Eag Fump No. Box No. EBag No.
Bag Material: 5S-—layer Aluminizred Tedlar Size: 44 L
— Fretest lealk check: cc/min at in. Hg.
Time start: (HRS) Time end: (HRS)
Sampling rate: cc/min  Operator:
S/N of O= Analyzer used to monitor train ocutlet:
' CF-023
c-9

INTERFOLL LARORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET
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INTERFOLL LARORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job '/‘;55“‘” Mokl Shoee o Ralb . a2 Dits 3-12-9/ Test / Run &
Sourcd’ A, 4 Pf(”!g[f; Crlysbesr /SFacsr No. of traverse points Y

Method s Filter holder: «'gfascs Filter type: v 6.5

Sample Train Leak Check:

Fretest: ¢ ©0.02 cfm at 15 in. Hg. {vac) .
Fostest: =~ _p cfm at T in. Hg. (vac)

Farticulate Catch Data:

No.s of filters used: Recovery solvent (s)

2074 pY acetonse
0O other (s)

No. of probe wash bottles: /

Sample recovered by: M, {.obdlesr C, Mossar

Condensate Data:

Weight (g}
Item
Final Tare Ditference

Impinger No. 1
Impinger No. 2
Impinger No. 3
Condenser
Desiccant —

- /965 /557 A
TDté\l N ey é

Integrated Gas Sampling Data:/t[‘P
Eag Fump No. Box No. Bag No.

Bag Material: S-layer Aluminized Tedlar Size: 484 L

Fretest leak check: cc/min at in. Hg.

Time start: QiEH (HRS) Time end: {HRS)

Sampling rate: cc/min  Operator:

S/N of Oz Analyzer used to monitor train outlet:

CF—O2=

C-11 S-0046RR
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INTERFOLL LAEORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job £ S SBolb K v Date 3-,2-7/ Test &  Fun _3
Source AL W C rus s MNo. of traverse points 25
Method Filte? holder: & é&fass Filter type: v 6. F

Sample Train Leak Check:

Fretest: ¢ ©.02 cfm at 15 in. Hg. (vac) (¥
Fostest: ~ g cfm at _ /7 in. Hg. (vac)‘)ﬁ
Farticulate Catch Data:s

No.s of filters used: Recovery solvent (s}

2077 /6 acetone

B other (s)

No. of probe wash bottles: /
Sample recovered by: A4, Hoactiler C. Hosser

Condensate Data:

Weight (g}
Item
Final Tare Diftference
Impinger No. 1
Impinger No. 2
Impinger No. 3
Condenser
Desiccant /m 7 /5-0 a 7
Total P o e 77
Integrated Gas Sampling Data:/44/?
Eag Fump No. Eox NoO. Bag No.

Bag Material: S-layer Aluminized Tedlar Size: 44 L

Fretest leali check: cc/min at in. Hg.
Time start: (HRS) Time end: (HRE)
Sampling rate: cc/min  Operator:

S/N of Oz Analyzer used to monitor train outlet:
CF-02Z

c-13 S-0046RR
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Interpoll Laboratories
{612)786-6020

Visible Emissions Form

S0u. 7y ;IAME OBSERVATION DATE START TIME STOP TIME
REs Qocth Shote 3-/2-4/
ADDRESS SEi SEQ]
MIN o {15)] 30 45 My 15| 30| 45
! 31
C‘% STATE ZiP 2 32
46 /# 3 33
PHONE SOURCE ID NUMBER
4 34
PROCESS EQUIPMENT OPERATING MODE 5 35
CONTROL EQUIPMENT OPERATING MODE 6 35
7 37
DESCRIGE EMISSION POINT
START srop 8 38
HEIGHT ABOVE GROUND LEVEL|MEIGHT RELATIVE TOOBSERVEA] g 39
START STOP START STOP 0 pr
DISTANCE FROM O8SERVER | DIRECTION FROM OBSERVER
START srop START STOP rn 41
DESCRIBE EMISSIONS 12 47
START STOP ” -
EMISSION COLOR PLUME TYPE: CONTINUOUS O
START STOP FUGITIVED INTERMITTENTO | 14 44
WATER DROPLETS PRESENT: | IF WATER DROPLET PLUME: 15 45
NOO YEST ATTACHEDD OETACHRED D " P
POINT iN THE PLUME AT WHICH OPACITY WAS DETERMINED
START srop 17 47
DESCRIBE BACKGROUND 18 48
START STOP 19 P
BACKGROUND COLOR SKY CONDITIONS
START sToP START STOP 20 50
WIND SPEED WIND DIRECTION 21 51
START 3T0P START sTOP 22 57
AMBIENT TEMP. WET BULB TEMP. | RH.percent
START STOP 23 53
24 54
Source Layout Sketch Draw North Arrow 25 55
O 26 56
. . 27 57
X Emission Paint
28 58
29 59
Sun<y Wind . 30 50
Plume and = Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE| -
Stack 7 HIGHEST PERIOD % WERE
140 ~ RANGE OF OPACITY READINGS
Sun Location Line MINIMUM MAXIMUM
OBSERVER.S NAME (PRINT)
dlxg D ssert
COMMENTS Jo 7£ ,v/ OBSERVE, G RE DATE
ENEE o 0690 pur b ipfrtheencs e 126/
_ ORGANIZALIO, /
Fw  Setodonty  Crasher gt AR A
7 HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED BY DATE
SIGNATURE ETR[mPCH 10-/T-T6
TITLE DATE VERIFIED BY DATE
C-15 S-0079R
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Interpoll Laborstories

(4a12)

785-5320

EPA Methad S Data Reporting Sheet
Probe/Cyclaone Wash

2ob_Cyawus Madtn Hhme

mﬂ\ﬂcm&

Toam Lbader 2T

Date Submittad 3-19-51

Test Ma. )

Cata of fnalysis 3-8

oy .
cource L C\'ugkex

Test Sita  Twhalt

D{ ‘\V\ﬁ. (.\’f\{

Date of Test 314\

MoO.

of Runs Completed_ .3

Technician

Transport Leakage [ None T ml Solvent_Aco tene

Test [ Run_ @ Dish Ma.__ 93

Field Blank Dish Tare wWt.4%. 2201 g
Log Mumbar 2y §6 Ul Dish+Sample Wt. 49,2003 g
Yol. of Solvent_js0Oml Sample Wt. g.woold g
#Solvent Residue_/3 ug/ml

Test_ | Run_ | Dish Na._ _J 1

Vol. of Solvent_jiO al Dish Tare Wt. SO 9209 g
Log Number -0 Dish+Sample Wt.53. 534 g
Comments Sampla Wt. 3.5/10 g
Test \ Run__ 2 - Dish No. 2%

vYol. of Solvent |\ ml Dish Tare Wt. 49.4939Y4 3
tog Mumber —v Dish+Sample Wt.5.¢/05 3
Camments Sample Wt. Yl g
Test | Run_3 Dish Mo. 55

Vol. of Solvent Zﬁ Dish Tarz Wt. 47, K01 g
Log Mumber Dish+Sample Wt.44.0724 qQ
Comments Sample Wt. 292K a
Test Run Dish Mo.

Vol. of Solvent ml Dish Tare Wt. g
i_ag Numbar Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Dish No.

Yal. of Solwvent ml Dish Tare Wt. q
Log Number Dish+Sample Wt. q
Commants Sample Wt. 3

#Solvant Residue/~5ug/m1=[(5ample Wwt. doallg) (1@2)3/Vol. of Sol.

el

EFPA-MS Acetone Residue Blank Spec. (7.3 ugiml
Results: -
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
| ]38/(?‘? 2..1799 .29 27 D-1
<

LSC-O]YR_




Interpoll
(512

EPA Method S

Laboratariaes
T285—-5020

Data Reporting Sheet

Filter Gravimetrics

Jobh Cyﬁnng Morih Shose thfﬁj Source Mo i CV4J“€w4Prﬁuayv
Team Leader E7T Test Site Tn et ’
Date Submitted D135 Date of Test 2-/2-g/
Test No. ! No. of Runs Completed__ 3
Date of Analysis__ 3-/5-4/ Technician 3l fs
Test__ | Run_® Filter No- 2992
Field Blank Filter Type Heer
a Log Number 249602 Filter Tare Wt.__ ¢:936 L g
Comments : Filter+Sample Wt. J-93%06Y g
Sample Wt. g
Test_ [ Run_ [ Filter No. 2920
Log Number - oY Filter Type LIEF
1 Comments Filter Tare Wt. dr 935 g
Filter+Sample Wt. 5. 2295 g
Sample Wt. Y, dgu0 a
Test | Run Z Filter No. 249490
Log Number ~06 Filter Type HirGF
2 Comments Filter Tare Wt.__ £.43/F g
Filter+Sample Wt._Y.0§0F g
Sample Wt. K. 149 3
Test Run_3 Filter No. rgal
tog Number <& Filter Type o F
3 Comments Filter Tare Wt._(¢.43/85 g
Filter+Sample Wt. Hd ¢35 g
Sample Wt. 3.151% g
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. q
Filter+Sample Wt. g
Sample Wt. g
Test Run Filter No.
Log Number Filter Type
5 Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
Y, 3900 3, ivg0 3./5/%
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
F.L00G £, 3%/94 3. 44vS
LSC-02PR

D-2
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Interpoll Laborstories

(512)

’

=N

el

-5920

EPA Method 5 Data Reporting Sheet
Probe/Cyclonae Wash

Jab

(-m(ui Nccﬂ Sheie

Laadar AL

Taam

Date Submittad 3—3-4

Test Ma. |

Cata of Analysis_ 335

cource Ab | Oriw\ﬁaq

Cfu-g\tf

Test Si1ta_ S '

Cate of Test__ 1-{3-G1

MNo. of Runs Completed

=3

Technicta

T

Transpart Leakage ELN&he 0 ml Solvent _lretowne
Test Run_@ Cish Mo,
Field Blank Dish Tare Wt. g
Lag Mumbar Cish+Sample Wt. g
“Val. of Solvent ml Sample Wt. 9
#Solvent Residue .5 ug/ml
Test__ | Run_/ Dish No.
Vol. of Solvent_ 2 30ml Dish Tare Wt. i?‘Q7S1 o
Log Mumber 2w &% - 29 Dish+Sample Wt.493§Yy g
Comments Sampla Wt. T LES g
Test__ ] Run_JX Dish No. /O,
Ugl. aof Solvent 3CO ml Dish Tare Wt. 43.0159 q
Log Mumber — ] Dish+Sample wWt.HY. }.%'5'7 a
Comments Sample Wt. ,Lléqe' g
Test__ /| Run__ % Dish Mo._ Qb
Vol. of Solvent_J[90 =l Dish Tare Wt. 4. 713 o
Log Mumber —1/3 Dish+Sample Wt.45.62775 q
Comments Sample Wt. e 7146 g
Test Run Dish HMNo.
Yol. of Saolvent ml Dish Tare Wt. g
tog Numb=r Dish+Sample WL, g
Ecommants Sample Wt. Qg
Test Run Lish No.
Yal. af Salvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt, g
Cammants Sample uWt. g
#Solvent Residue ug/ml={ (Sample Wt. g) (18*)1/Vol. of Sol. ml
EFA-MS Acetcone Residue Blank Spec. (7.3 ugiml
Results: -
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
YO0G0 [, 164945 & D-3
/ v.ql1Y SC-01YR




Interpoll Laboratories
(512) 7B56-58B20

EPA Method S Data Reporting Sheet
Filter Gravimetrics

| Job (\“crw/\/d’f't*SAU"e P g Source  Nu./ Primeey Crugher
Team Leader MM i< = Test Site SHy ek
Date Submitted 2 -}3-9/ Date of Test Z-f2 -4/
Test No. { No. of Runs Completed__ 3
Date of Analysis__ 3-/S—4/ Technician £ il
Tast Run @ Filter No.
Field BHlank Filter Type
a Log MNumber Filter Tare Wt. g
Comments Filter+Sample Wt. g
' Sample Wt. g
Test_| Run/___ Filter Na. 205/
Lag Number _ 2u&dé ~j0. Filter Type 4" G-€
1 Comments Filter Tare Wt._d:939v g
Filter+Sample Wt. /1722 q
Sample Wt . 0.23 1L g
1 Test [ Run_2 Filter No. 327§
X Log Number 1A4Yf:: Filter Type Yk
I~ Comments {2 Filter Tare Wt.__&,93%355 g
Filter+Sample Wt. /2790 g
Sample Wt. g, 14f0 g
Test_J) Run.3 Filter No. 2074
Log Number -~ Filter Type Yrgf
= Comments Filter Tare Wt. 0. 99258 g
Filter+Sample Wt././29Y Q
- Sample Wt. 0.0 ¥6% g
= Test Run Filter No.
. Log Mumber Filter Type
4 Comments Filter Tare Wt. g
. Filter+Sample Wt. g
Sample Wt. g
Test Run Filter MNo.
l.og Number Filter Type
7] Comments Filter Tare Wt. q
Filter+Sample Wt. g
Samplie Wt. g
Results:
. Field Blk. Run 1 Run 2 Run 3 Run 4 Run S5
0.23 3L Cold 1O O. 1569
J Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
: jeyrr | ysps | sro3 |
LSC-02PR




Interpoll Laboratories
(512) 785-6020

Chain of Custody
Sample Deposition Sheet

JDb‘ﬁiﬁé%th f%&%?%ég,/%égAﬁégé a Source_‘fza/’624/59%{4/ /64£;§é%;//

Team/Leader Test Site LAY L 7
Date Submitted T2 T Date of Test__ 2 — /P ~F 7
Test No. // No. of Runs Completed =
No. of Type of Sample Analysis Reguired Comments )
Samples
Frobe Wash: /Ffis per EPA M-S
Z Efgetnne (other
Op.I. Water
Filter:
/ " G.F. s per EPA M-5
.S. Thimble per EPA M-17
n2.s" G6.F. [Bther
847 mm G.F.
Impinger Catch: MN Protocol
P.1. Water 1 Protocol
DEZ Hz0= [JEFA M-6 or 8
[j4M3 Hg Only cid Gases
‘d DQHS Metals DFormaldehyde
01-9 N NaOH etals
OOther Q0ther
///7Integrated [jAs per EPA M-3
" ABas sample [As per EFA M-10
/// [Other
Ouides of [Re per EFA M-7A Date
Nitrogen (NO.) [Other Time (HRS)}
[] Fuel Sample (ARttached fuel Form
0 Aggregate #5-B183RKRR
Particle Size [*-Ray Sedigraph
[jBahco Method
(Bther
Audit Samples
ul fur Dioxide [(As per EPA M-5
[jO»ides of Nit. [jAs per EFA M-7A
DOther DDther

Source Information

1) Type
2) ;§;i=

of Source: [] Boiler [} Asphalt Flant J Incinerator [J Dryer
Other

0 Coal

2) Is sample combustible?

4) Does sample need special handling? [} No [] Yes

Wood 0 Gas

No D Yes

g Oil [} RDF [} Dther

I+ yes, explain

D-5

S5-2738RRRR




Interpoll Laboratories

(512 785-6020D

Chain of Custody

Sample Deposition Sheet

Job T Scurce Z},m.r9 Crech o
Team teader at. Lanhle Test Site SowmofT

Date Submitted = -/2-2/

Date of Test 3 ~/2-9/

Test No. { No. of Runs Completed <
No. of Type of Sample Analysis Required Comments
Samples

34¢

Frobe Wash:
cetone
DD.I. Water

s per EPA M-5

gﬂther

Source

Filter:
" B.F. Bhs per EFA M-5
g +§; f5-S- Thimble Ops per EPA M-17
2.3" G.F. [Other
D47 mm 6.F.
Impinger Catch: N FProtocol
DD.I. Water Bk Protocol
g% H=20= [EFA M-6 or 8
[]4t1S Hg Only cid Gases
~— [pansS Metals ormaldehyde
0i-9 N NaOH etals
DDther DDther
Integrated [JAs per EFPA M-3
""g- Gas sample [As per EPA M-1Q
DDther
Oxides of DAS per EPA M-7A Date
—_— Nitrogen (NO.) DDther Time (HRS)
[] Fuel Sample [jAttached fuel Form
S {] Aagregate #5-B153RRR
Particle Size [jX—Ray Sedigraph
QFahco Method
— (other
Audit Samples
[OSul fur Dioxide [ARs per EPA M-5
[Oxides of Nit. }fs per EFA M-7A
—~ (Jother gother
Information

1} Type of Source: [] Boiler [] Asphalt Plant O Incinerator [J Dryer
Other _ fodke Crusfer

23 uel: O Coal [} Wood

2) Is sample combustible?
4) Does sample need speci

O Gas [j 0il [] RDF [oDther Aoag

No [] Yes
handling?/ﬁ)No O Yes 1f yes, explain

D-6 ) S5-278RRRR
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Particulate Loadings and Emission Rates

The particulate emission rates were determined per EPA Methods
1-5, CFR title 40, Part 60, Appendix A {revised July 1, 1987}. In this
procedure, a preliminary velocity profile of the gases in the flue is
obtained by means of a temperature and velocity traverse. On the basis
of these values, sampling nozzles of appropriate diameter are selected
to allow isokinetic sampling, a necessary prerequisite for obtaining a
representative sample.

The sampling train consists of a heated glass or stainless
steel-lined sampling probe equipped with a Type S pitot and a
thermocouple. The probe is attached to a sampling module which houses
the all-glass in line filter holder in a temperature controlled oven.
In addition, the sampling module also houses the impinger case and a
Drierite drying column. The sampling module is connected by means of an
umbilical cord to the control module which houses the dry test gasmeter,
the calibrated orifice, a leakless pump, two inclined manometers, and
all controls required for operating the sampling train,

Particulate samples were collected as follows: The sample gas
was drawn in through the sampling probe isokinetically and passed
through a 4-inch diameter Gelman Type A/E glass fiber filter, The
particulates were removed at this point and collected on the filter.
The gases then passed through an ice-cooled impinger train and a
desiccant-packed drying column which gquantitatively absorb all moisture
from the sample gas stream after which the sample gas passes through the
pump and the dry test gasmeter which integrates the sample gas flow
throughout the course of the test. A calibrated orifice attached to the
outlet of the gasmeter provides instantaneous flow rate data.

A representative particulate sample was acquired by sampling
for equal periods of time at the centroid of a number of equal area
regions in the duct., The sampling rate is adjusted at each site such
that an isokinetic sampling condition prevails. Nomographs are used to
aid in the rapid determination of the sampling rate.

G-1 3a P1{1 & $5-5)




A — e . ]

_ When sampling is complete the filter is removed with tweezers and
placed in a clean container. The nozzle, pitot tube and inlet side of the
filter holder are quantitatively washed with acetone and the washings are
stored in a second container. A brush is often used in the cleaning step
to help dislodge deposits. The samples are returned to the laboratory
where they are logged in and analyzed. The volume of the acetone rinse
(“probe wash™) is noted and the rinse is transferred to a tared 120 cc
porcelain evaporating dish. The acetone is then evaporated off at 97 -
105 °%F. At this elevated temperature condensation of atmospheric moisture
is prevented. The acetone-free sample is then dried at 105 % for 30
minutes, cooled in a desiccator over Drierite, and weighed to the nearest
0.01 mg. The filter sample is transferred to a 6§ inch watch glass and
dried at 105 °C for two hours. The filter and watch glass are then ccoled
in a desiccator and the filter weighed to the nearest 0.01 mg. Al
weighings are performed in a balance room where the relative humidity is
maintained at less than 50X. Microscopic examination of the samples is
performed 1f any unusual characteristics are observed. The weight of the
acetone rinse blank is subtracted from the samples. The Drierite column
is weighed on-site and the water absorbed by the Drierite is added to the
condensate to give the total amount of absorbed water.

G-2

32P2(7)




“wiegy huydwes mendnaed

diNnd o .
THOIL HIV HILIWSYD AHO

IATVANIVW
390V9 , :
WNNIVA ///
() /<

IATVA SSVd- A8

SHILIWOWHIHL

3314140

mmumz_&z_ \mm._.uiozsz 1011d

3a-P4 (10}

G~3

>

H1VS 301
, 47
38n1 10414
S _ 3dA1-3543A3Y
INI ;
WNNIYA m a
£ =N
11VM \ul_ \
By i NIVILS b 38044
IATYA \ P
38n1 1011d
HILIWOWYIHL IWNIVHIdWIL
HILIWOWHIHL  V3IHV 031V3H
3804d
YISNIANOD LNITVAINDI NV A8 —
HOSN3S 3UNLYHIdWIL

037¥71d3Y 39 AVIW IYNOILJO NIVHL H3IONIdWI




PE RS A,
e :{ 'r'r.'—'.‘-".}-".:." S
A 3"“": Sene I-i8 ; s 7
£ “:i - %Eﬁ\‘{ A% 5 «?ﬁ:‘ ¢ i\
SR SCAICULARTONNEQUATIONS, e it
el
{’"5"’ n3itr i Lol R ol ‘R%,vg s X
s '_1;:? Gl B 3"" 1 ‘)r;ﬁ:" S s 0 (A

S
e

e s yd i (s
A PORING v R R Sl “&r"ﬂ}
D i

()

i

£ : "
11_*;;1';1\?‘" ‘ae
i

I 5
ke Lo o .
5.“1‘

iy, e e
¥, vy,

i {%%;‘Ti i

: P A

i Lyer

. B .

iy
¢ v'f‘. %

p -l.“?‘!}{

il

Fat e
et T
f’ﬁ%ﬁ"ﬁ e

!
.4!3.\;._ -'d'.l"‘i'u
F At :a.
o

o A

I
Sk
REE
Ay )
M{}‘&w

t"’ﬁ?‘m

i el
3

& P' c oy '
L RN
epacatn ¢ o




CALCULATION EQUATIONS

METHOD 2
1] = 85.48 C_ (VY &p) WJ; Isavg)
S - ’ p Plavg P_M
S 5
q - s -8 T, A (2 ()
s,d ws’ s T £ 129,92

s{avg)

Qa = 60 VS A
. } 4.995 QS,d Jd
g 1 - Bws

= { / -
RH* 100 (VPy b 0.0003641 PS ‘Tdb wa))/vptdb
B;s N RH(thdb)/Ps

_ 4,585 x 1072 PsMs

TS {avg)

*Alternate equations for calculating moisture content from wet bulb and
dry buld data.




EA

SYMBOLS
Cross sectional area of stack, SQ. FT.
Cross sectional area of nozzle, SQ. FT.
Water vapor in gas stream, proportion by volume
Pifot tube coefficient, dimensionless

Concentration of particulate matter in stack gas,
wet basis, GR/ACF

Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions, GR/DSCF

Excess air, percent by volume

Dry test meter correction factor, dimensionless
Specific gravity (relative to air), dimensionless
Isokinetic variation, percent by volume

Molecular weight of stack gas, dry basis, g/g - mole.
Mass flow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

Molecular weight of stack gas, wet basis, g/g, mole.
Total amount of particulate matter collected, g
Atmospheric pressure, IN. HG. (uncompensated)

Stack static gas pressure, IN. WC.

H-2




PO ——————

RH

Tdp

Tm{avg)

Tg{avg)

Tstd

V1c

Vm(std)

Vu(std)

VPtdb

Absolute pressure of stack gas, IN.HG.

Standard absolute pressure, 29.92 IN. HS.

Actual volumetric stack gas flow rate, ACFM

Dry volumetric stack gas flow rate corrected to standard
conditions, DSCFM

Relative humidity, &

Dry bulb temperature of stack gas, 9F -

Wet bulb temperature of stack gas, OF

Absolute average dry gas meter temperature, OR
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 OF)

Total sampling time, min.

Total volume of liquid collected in impingers and
silica gel, mil

Yolume of gas sample as measured by dry gas meter, CF

Yolume of gas sample measured by the dry gas meter
corrected to standard conditions, DSCF

Yolume of water vapor in the gas sample corrected to
standard conditions, SCF

Average actual stack gas velocity, FT/SEC

Vapor pressure at Tgp, IN. HG.

H-3




VPtwb

AP

Vapor pressure at Tgh, IN. HG

Average pressure differential across the orifice
meter, IN. WC.

Velocity pressure of stack gas, IN. UC.

Dry test meter correction coefficient, dimensionless

Actual gas density, LB/ACF

H-4
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METHOD 3

%EA

BWS

"

CALCULATION EQUATIONS

100(%02 - ).5% C0)
0.264% N, - %0, + 0.5% CO

0.44(%002) + 0.32 (%02) + 0.28 (%N2 + %C0)

My (1 - Bws) + 0.18 Bws

Vi(std)
Ve(std) * 'm{std)

H-5




METHOD 5

Vm(std) -

Vw(std) -

WS

()

(),

1

CALCULATION EQUATIONS

P + AH/13.6
17.65 V_y (22
m{avg)

0.0472 VIS

Vw(std)

Va(std) ¥ Vin(std)

Ts(avg) Vm(std) )

0.0944 (
Po V. A, B (T -B]

15.43 M
- P

Vm(std)

272.3 Mp PS

Ts(avg) (Vw(stdy Vm(std))

-3
8.5714 x 10 7 C_ Qs,d

1.3228 x 1071 M A
TR

(h,)y + (),

H-6




EA

SYMBOLS
Cross sectional area of stack, SQ. FT.
Cross sectional area of nozzle, SQ. FT.
Water vapor in gas stream, proportion by volume
Pitot tube coefficient, dimensionless

Concentration of particulate matter in stack gas,
wet basis, GR/ACF

Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions, GR/DSCF

Excess air, percent by volume

Dry test meter correction factor, dimensionless
Specific gravity (relative to air), dimensionless
Isokinetic variation, percent by volume

Molecular weight of stéck gas, dry basis, g/g - mole.
Mass flow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

Molecular weight of stack gas, wet basis, g/g, mole.
Total amount of particulate matter collected, g
Atmospheric pressure, IN. HG. (uncompensated)

Stack static gas pressure, IN. WC.

H-7




Qs ,d

RH

Tdb

Tub
Tm(avg)

Tg(avg)

Tstd

Vm(std)

Viw(std)

VPtdb

Absolute pressure of stack gas, IN.HG.
Standard absolute pressure, 29.92 IN. HG.
Actual volumetric stack gas flow rate, ACFM

Dry volumetric stack gas flow rate corrected to standard
conditions, DSCFM

Relative humidity, %

Dry bulb temperature of stack gas, OF

Wet bulb temperature of stack gas, OF

Absolute average dry gas meter temperature, ©R
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 OF)
Total sampling time, min.

Total:vo1ume of 1iquid collected in impingers and
silica gel, ml

Volume of gas sample as measured by dry gas meter, CF

Yolume of gas sample measured by the dry gas meter
corrected to standard conditions, DSCF

volume of water vapor in the gas sample corrected to
standard conditions, SCF

Average actual stack gas velocity, FT/SEC

Vapor pressure at T4p, IN. HG.

H-8




VBtwh

1]

Vapor pressure at T,p, IN. HG

Average pressure differential across the orifice
meter, IN. WC.

velocity pressure of stack gas, IN. WC.

Dry test meter correction coefficient, dimensionless

Actual gas density, L8/ACF

H-9
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EFA Method S5 Gas Metering System

Quality Control Check Data Sheet

Date

Job g;}.‘g,uss Aottt  Shorc / /Zaéé.f/, U

Operator

/M:/ﬁx&%/ay

Instructions:

2-22 -9/

Module No. i

Operate the control module at a flow rate eqgual

toc “H& for 10 minutes before attaching the um-—

bilical.

Fecord the following data:

“H& _ 4,23 in. W.C.

Bar press 29 .62 in. Hg. 1 = 400873
Meter Temp. (=F)
Time Volume
{min) (CF) Inlet Outlet
Cgay4.40
926, 28
5.0
228, /8
7.5
G30 07 2/ pya
10
93/, 20 22 25
Calculate Yo~ a5 follows:
0.5
T Ym Fo
Yerm = 1.78& t 26.88) + 460
Cropg3 2 ¢ 250 ) (2042
\i!crn . 5 Z 2

I¥f Yen iz not within the range of 0.97 to 1.03,

“the volume

metering system should be investigated before beginning.”

CFR Title 40,

Fart 50,

Appendi v

A, Method 5,

I-5

Seection 4.4.1

S-432R
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EFA Method 5 Gas Metering Svystem
Cuality Control Check Data Sheet

W;@«%{ﬁ%ﬂm it T T2 -2/

Operataor Module No. ?

Instructions: Operate the control module at & flow rate equal
to "H@ for 10 minutes before attaching the um-—
bilical. FRecord the following data:

EBar press _7‘ %éL in. Hg. « = ,f—?’ﬁ:’ ~HE /grj inmn. W.C.

Meter Temp. (=F)
Time Yolume
{min) (CF) Inlet Gutlet

e /57,0
2.5 9éz'5757
50 NIk oo
7.5 Y £y
0 9 Y

V= 7/” iﬁ'v'g ':tm)=35_.d o

Calcul ate Yo~ as follows:

0.5
Yen = 1.78%& (tm + 4&0)
g Ym Fuo
.5
Yen = 1.786 ( IV Yy 4+ 860
( gs'¥2 7 (, } {72} Arss

S 2/

%
L ]

If Yem is not within the range of .97 to 1.03, "the volume

metering system should be investigated before beginning.™

CFR Title 40, Fart 50, Appendix A, Method S, Section 4.4.1
S-432R
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Interpoll Laboratories, Inc.

{612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 03-12-91

Technician: E. Trowbridge

Nozzle Number 1-4

The nozzle is rotated in 60 degree increments and the diameter at each

point is measured to the nearest 0.001 inch. The observed readings and

average are shown helow,

Position Diameter
{inches)
1 .240
2 .241
3 . 240
Average: .240

I-7




Interpoll Laboratories, Inc.
{612} 786-~6020

Nozzle Calibration
Data Sheet

Date of Calibration: 03-12-91 Nozzle Number 2-4
Technician: M. Kaehler

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and
average are shown below.

Position Diameter
{inches)
1 .244
2 .244
3 .246
Average: .245

I-8




Interpoll Laboratories
(612)786-6020

$-Type Pitot Tube Inspection Sheet
Pitobe No. &— 2/

Pitot tube dimensions:

. External tubing diameter th) , S /6 IN.

Base to Side A opening plane (PA) LS L IN.
Base to Side B opening plane (Pé) . ﬁfﬁ - IN.
Alignment:

4. oy <109 0

5. 0, <100 Y

6. By < 50 i

7. B, < 5O 7 °

8. 7 <.125" , 6>

9. W <.0625" , P
Distance from Pitot to Probe Components:

10. Pitot to 0.500 IN. nozzle , 7&2 IN.

11. Pitot to probe sheath <, 090 IN.

12. Pitot to thermocouple {parallel to probe) <., o2 IN.

13. Pitot to thermocouple (perpendicular to probe)  Tep / IN.

Date of Inspection: Inspected by:

2/ . M

I-9
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Interpoll Laboratories
(612)786-6020

S-Type Pitot Tube Inspection Sheet
Pitobe No. S -2/

Pitot tube dimensions:

1. External tubing diameter (Dt) =S Aﬂ; IN.
2. Base to Side A opening plane (PA) . Yb D IN.
3. Base to Side B opening plane (PB) ' f/zs// IN. ‘
Alignment: ’
a, <109 2,
1
. o, <100 A ‘
. By <50 /
. B, < 50 ~
2
8. . <.25" 8 2
9. W <.0625" D2
Distance from Pitot to Probe Components:
10. Pitot to 0.500 IN. nozzle 262 1IN,
11. Pitot to probe sheath _ 5.2 n. |
P P
12. Pitot to thermocouple (parallel to probe) = IN. f
13. Pitot to thermocouple (perpendicular to probe) ' 77452L’IN.
Date of Inspection: Inspected by:

R-~/-7/ %EfE;;;;%i4é<

Ll

5-348(1)
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Interpoll taboratories, Inc.

Temperature Measurement Device

Calibration Sheet
»
Unit under te%
vendor el

Mode | 530 —~XK serial Number 2227 * 7
Range /2 7o /299 “/~ % Thermocouple Iype _ /5 _ . -
Date of Calibration __ /2 /¥ /%2 Vechniclan s v PpfPceete
Method of Calibration:
0 Comparison &gainst ASTM mercury in glass thermometer using a thersostatted and insulated aluminie block designes
to provide unifors temerature, The tempersture is adjusted by adjusting the voitage on the block heater
cartridge.

Onega Model CL-300 Tyoe K Thermocouple Simulator which orovides 22 pracise temperature eguivalent #illivalt
signals. The CL-300 is co)d juaction compensated. Calibratioe accuracy is # 0.1% of soan (2100 %) 4 1 degree
(for megative temoeratures add & 2 degrees. The CL-300 sinulates exactly the sillivoltage of a Type K

thernocouple at the indicated temperiture.

Desired Temperature of Response of Deviation
Temp (°F) Standard or Unit Under Test
Nomina) Simulated Temp (°F) r) At (F) (%)
100 E z- 3 i'z ”
200 /97 .2’ .‘1‘2
300 Z-jfﬁ .7
400 ____20__ /¢ LA
500 Rz 7/ 779
600 59 3 il
700 &%Jd /2 N
300 2‘2% 4 R
900 s 37
1000 / v 0L
1100 ('rd / rOf -
1200 L2 & s 2y
1400 —2G 7 'Z:;
1400 - -7 £ 3§
1500 fs503 3 7§ -
1600 02 2. ./
1700 5 f ; 3
1800 —L77T= 7 33
1900 - z /¥ X7
2000 /97 25 [eZ
2100 _ —_—
Averages: N Lr .57 7o
OF off scale response by unit under test (%)

X dev 100 At / (460 + t)

L7 unit in tolerance
L7 unit was not in tolerance; recalibrated - See new calibration sheet.

5-433




Temperature Measurement Device
Calibration Sheet

4

unit under test:

vendor 7 pit £ F S
Model s/ Serial Kumber __ o> 23 OF Z 5
Range g _— /0 % Thermocouple Type A
pate of Calibration __ 1/15/91 Yechnician & 7ilwed 58125 €
Method of Calibration:
0 Comparison 49ainst ASTH mercury in glass thersometer using a therpostatted and insulated aluminum block designes
to provide unifors tesperature. The temperature is adjusted by adjusting the woltage on the block heater

cartridge.

Onega Model CL-300 Type K Thermocouple Simulator which provides 22 pracise tesoersture equivalent sillivolt
signels. The CL-300 15 cold junction compensated. Calibration accorscy is & 0.1% of span (2100%) 41 degree
{for megative temperatures add § 2 degrees. The CL-300 sinulates exactly the millivoltage of a Type &
thermocouple at the indicated tesperature, '

Desired Temperature of Response of Deviation
Temp (°F) standard or Unit Under Test
Nominal Simulated Temp (°F) (°F) - At (F) (x)
0 [1 /’ﬂ - / ) Z /

100 8L 222, & & Yz
200 = £ 2230 >3, s
300 S 347, 4 #~ EZ ¥
400 %d & i —
500 "D D = 2/ > S0 LD
600 iﬂ& L OR.G za,’g VA
100 20 200, ~.

300 __5:_9_4)_ 2. & 72 i
900 20 Z2L. & - F ) Z PR
1000 I LIOR 2 TR Wz
1100 20 T >/ & i
1200 /2202 /o2 03.€ T g R
1300 T00 T2/ p /0 5=
1490 274 /Z’ 5_7 o >0 N
1500 py-r w4 21 & W-li
1600 S5O0 . > 24 Y
1700 L0 L2220, P bl P4 05
1800 o0 7w A i

1900 égéad /T e

2000 2 IO ROD:2, R 2, , 28

2100 =/ 20 i\"ﬂf/_“ 2 —_— -r-
Averages: L4 é E

OF
X dev

off scale response by unit under test (°F)

100 At / (460 + t)

2 unit in tolerance i
{7 unit was not in tolerance: recalibrated - See new calibration sheet.

5-433
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