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APPENDIX I

RAW FIELD DATA - DUCTED SOURCES

Electrostatic Precipitator Inlet
‘Total Mass (EPA Method 5)

EPA Method 3 - Gas Analysis for Carbon Dioxide, Oxygen, Excess

Alr, and Dry Molecular Weight
Particle Sizing - Andersem High Capacity Stack Sampler with

15 ym Preseparator

Electrostatic Precipitator Outlet

Total Mass (EPA Method 17)

EPA Method 3 - Gas Analysis for Carbon Dioxide, Oxygen, Excess

Air, and Dry Molecular Weight

Particle Sizing - Andersen Mark III Impactor with 15 um Pre-

separator




Fp———

\r

L gy

.k .




I-1 Electrostatic Precipitator Inlet
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I-1-1 Total Mass (EPA Method 5)
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MIDWEST RESEARCH INSTITUTE

M edhod 5

RUN ESP-T -/-/

MR Project Number ”3?2‘[(03)
Field Dates
Plant Tdeal

Sampling Location ﬁge‘».rnzw
- Sampling Date 5/

FIELD CREW
Crew Chief | M. ”gﬁﬁzseﬂ

7 WalAer

Testing Engineer

1
2
3

Engr. Technician

1 M. Hensen
2
2

1 3: ID/LU@/&VI&
2 3. (obb
3 D. Olson

&, Mo $€merster

Lab Technician

Process Engineer

S N

QOther

AN =

MRI = Form PO (10/72) -7
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'NOMOGRAPH DATA

pawt L des! '
pae__ & / R./ g/ l
sunpLing Location _ES P Tn /et
ESO~ I-1-1] '
CALIBRATED PRESSURE DIFFERENTIAL ACROSS l
ORIFICE, in. H,0 shg | 1,8
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F Tone. | (5 I
PERCENT MOISTURE IN GAS STREAM 8Y VOLUME 78,0 [R9.2 I
BAROMETRIC PRESSURE AT METER, in. Hg Pn RS89 I
-5,8"% |
STATIC PRESSURE IN STACK, in. Hg ’ 29, 44 g
(0. 074STACK GAUGE PRESSURE in in, Hy0) P ’ l
p
RATIO OF STATIC PRESSURE TO METER PRESSURE Sk | o 99 l
AVERAGE STACK TEMPERATURE, °F Te | 390 ‘
AVERAGE VELOCITY HEAD. in. Hy0 Ay | » 7O |
MAXIMUM VELOCITY HEAD, in. H,0 APpax, | — I
C FACTOR o/ I
CALCULATED NOZZLE DIAWETER, n. 208 )
ACTUAL NOZZLE DIAMETER, in. AU 2 L R50D '
REFERENCE 3p. in. Hy0 N | '
EPA (Dun 234 ’
472 »
I8 I




1SOKINETIC SAMPLING WORKSHEET

Plant L__/QC(( Date 5'/:;2/5/

Sampling Location Z£9F -—Zhle+ Initial MDA

Test Number Egpﬂ:-l—/

Isokinetic sampling equations

' APs
Vmi =X VTs + 460
. ; i £ D 2
Where: K= 5,168 (Tmavg + 460) (Cp) (0i) (Mf) (Dn*)
Vm; = Volume of the meter per sampling interval, £e3

K = Gonstant of fixed and assumed parameters,
dimensionless

APs = Velocity head of S pitot, inches H,0

Ts = Stack temperacure, °F

Assumed average meter temperagure, °F Tmavg é5
Pitot coefficient Cp . 84
Sampling time interval, minutes o1 3
Mole fraction dry gas ME - . '7/
Nozzle diameter, inches Dn -Ye)
Barometric pressure, inches Hg ' Pb ,Qg,g’fi
5,168 (_ G5 + 460) (:84) (3) (%) (252 K

— . 5645

28.89
ey
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ISOKINETIC PERFORMANCE WORKSHEET

Plant __‘Z&/ea / ' - Date 5'/52/5/

Sampling Location EEP"Jn/-L’.'f Initial /h,__Dj/

Test Number E$P—T—(~1

lsokinetic equation:

- 1 ,039(1‘53\,3"""60) (Vmstd)

% 1 >
Vs(0)(Ps)(ME£) (Dn“)
- Average stack temperature, °F  TSavg 39L3
= / .
Meter volume (std), 17.64(Vm) (Pb+£_m_a_"5.) pAb‘:Qé".%'? Vmg, g .
138 L 7n T 8RELS 5.91
Tt V= G 11 |
Mole fraction dry gas, 100-% H90 ME 68,
100 ¢
Molecular wt. dry stack gas, lb/lb-mole Md 3[ 5-3
(%09 x 0,44) + (%09 x 0.32) + (WNy + %CO = 0.28) .
Molecular wt., stack gas, lb/lb-mole Ms 25
(Md) (ME) + 18(1 - ML) : g’]
Static pressure in stack, absolute, in. Hg ' Ps 4(0
(Pb) + (0.074 x stack gage pressure, in H20) 28.
Stack velocity, fpm Vs
’T‘s+460 3,'-“00
. 5,128.8 (Cp)(\/APsavg) PsxiMs )
Tocal sample :ime,' minutes & /Q
Nozzle diameter, inches | Dn .250
1,00 (393 a0y 5.9 ) R 163 g

(3460 (_I2) 2840 (. 68[) (,25 2)
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PARTICULATE SAMPLE RECQVERY AND INTEGRITY

Plant z;a Ea / Run No.

Sample Date 4 /
Recovery Date i
Cleanup Person

Sample Location B 64— t
Sample Box No, /

Sample Type mASS
Filter No. 26

Sample No. '

Sample Material Descriptien

pr-/-{

MOL1STURE AND/OR SAMPLE

SILICA GEL

I
Impinger Sequence 1 2 3 4 3 I
Impinger Typeél M % M l
Impinger Solution ﬂ;g ] Ary I
Final Volume (we)B/ M) i (ol 194.3
Initial Volume (wt)2/ 0w ool _ — | 7965
Net Volume (we)b/ 4Q o \ | ax
Sample No.(s) l Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed |
Description of Impinger Solution
Total Moisture, gm =% 3
2/ S = Greenburg-Smith standard, M = Modified, O = Qther
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed ,
Impinger Rinse: Sample No. Acetone Blank: Sample No.

Liquid Level Marked
Sealed

Sample Now .
Liquid Level Mxrited
Sample Disposition

Water Blank: Filter Blank:

Liquid Level Marked
Sealed

Sample No.

Sealed

Carrier Date Shipped:

Remarks:

Date of laboratory cuscody
Personnel accepting custody
Remarks: '

Seal(s) broken by
Date broken
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MIDWEST RESEARCH INSTITUTE

Run No. ESP-l-{

PARTICULATE CLEAN-UP AND ANALYSIS

Date 5-2-8/

 FIELD ANALYSIS

Performed by %

Impinger'Sequencé 2 3 4 > 6
Impinger Type* M 5 m M

Final Volume** /bﬁd [O[Qﬂ I pd 79?.13

initial Volume** 100 100 — 5

Difference

49 &

* S = Greenburg=Smith standard, M = modified, O = Other Q,‘l(‘ca ga./ (m)

** |ndicate value and units (ml or gm)

MRI LAB ANALYSIS

Sample |Filter Final Weight |Tare Weight [Sample |Performed
No. |No. Code (gm) (gm) Volume (m By Date
1
2
3 .
i0 4 i3, ic41 | 67.44L9 | @ 9/7 s/l
/ 96,5835 96, 2G Lo 100 ’f
24 5 97.7853 . 5491 | 21O /
26 6 |4.9837 %1715 / [
6 -,
(-]
r 7
8
9
¥l 5 /81fi 10 |[70.570l 70,5709 40 ﬁf? 5/’7/?/
‘ 7 /
“Comments: Codes: .
1. Ether-chloroform exfraction of impinger water
¥ ping e
ACLToNe BLANK 2. Impinger water residue
( ﬂ‘g‘i’:‘;‘:;:‘: THASS 3. Impingers and back half of filter, acetone wash
) 4. Dry probe and cyclon tch (generally no data)
x e aes or 2 y probe yclone catch (g y
SIILHTS. ARARGE SF 5. Probe, cyclone, flask and front half of filter, acetone wash
Fierea Blanic = DL mq 6. Filter
7. Ether blank

Acerone Blank= "'O.ﬁmq_
9. Water blank
10.

Chloroform blank

Acetone blank

MRI-Form P10 (10/72)
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MIDWEST RESEARCH INSTITUTE

T
_ | ) TE s

“E

Mertoo S
RUN_ESP -T2~ |
MRI Project Number \{ 0
Field Dates
Plant T OEAL C
Sampling Location Fal;
Sampling Date }

. . FIELD CREW
Crew C‘hief. m A‘Q\i \Mé&l
T | el

Testing Engineer

1.
2
3

Engr. Technici.an 1 geﬂ?..' u?munE\ST‘QQ

' AVELOMMS

Lab Technician

‘ﬁ

c\. Coblp

Ft.o

Process Engineer 1

2 2
Other |
2

MRI ~ Form PO (10/72) I-15




'NOMOGRAPH DATA
Pant _ T oad. Comont Co
DATE g// é_/// g/
SAMPLING LocATION _£5P ~ T - 2 -/

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. Hzo AH@ I ?4
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tmavg o
o]
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 e
BAROMETRIC PRESSURE AT METER, in. Hg P 20 1,7
STATIC PRESSURE IN STACK, in. Hg
(PpE0.074STACK GAUGE PRESSURE in in, Hy0) P
m - LS-' ? 2 s c;? ";\4
P
RATIO OF STATIC PRESSURE TO METER PRESSURE 5 P j
AVERAGE STACK TEMPERATURE, °F T, '
. | J70
AVERAGE VELOCITY HEAD, in, H,0 8P gug. 5, 5
MAXINMUM VELOCITY HEAD; in. H,0 AMpay, | —
C FACTOR LR
CALCULATED NOZZLE DIAMETER, in. 202
ACTUAL NOZZLE DIAMETER, in. n s
REFERENCE ap, in, Hy0 7.0
EPA (Dun 234
472 -

I-16
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ISOKINETIC SAMPLING WORKSHEET

Plant:_ﬂ‘ggg. Q_QPHPJCT.L CD Date LS’/-‘//X/

Sampling Location c<p Tal, 7 initial / "7"_&_)

Test Number [f£<sp_-7Z - 2-/

Isokinetic sampling equation:

APs
Vai =K Y7o + 460

Where: g < 50168 (Tm,,, + 460) (Cp) (0i) (Mf) (Dn?) ’
Vm; = Volume of the meter per sampling interval, ge3
K = Constant of fixed and assumed parameters,
dimensionless
APs = Velocity hegd of 8 pitot, inches H50
Ts = Stack temperature, °F
Assumed average meter temperature, °F 'l‘ma_vg
&
Pitot coefficient Cp .?4
Sampling time interval, minutes ai 3
Mole fraction dry gas ME ‘—’5-—
Nozzle diameter, inches ' Dn 15
Barometric pressure, inches Hg Pb ,2&(07
5.168 (e 5+ 460) (L8 (3) (I (.252) K
V2£.L7 | 59. 8o

Copud Cron Mum&

1-17




RnT IR L F ]

BN A MR SR @R I N SN SR NS0 N A Mx A AaE aEN n-m“nuLﬂn-_ am
A=l N NE
T A I T |
1 09 g8 T8 T o [0z [ ¥eh o1 07 hS™ [T s 090 % _
Q9 ST 1 L 1S9129 1 316 18671 71 S [grets| 18°akS[esd? b e
J@w LS | Y1 SS9 |~WN l P U | ST 2S2ER|e % LESIoCEd 9 K
57 | Che | S| ST _ A7 PsbS{ds SES|Ihb0 I e
_ PRl 1] PRLT WnLdY | 03yisaa 18M30y | paxisad
do 'Y W | OU® | 2ty whnww | ofwaden D.G.M._UV HIGANN
‘TUNIVEIANIL | IBNIVEIAEIL | ‘mnova WNLVEIMIL Juiviidnal WILN3¥3 1410 oYl A 1N0d
N ¥0& TIINYS 4mnd HIL M YD AND VLS JENIS I INAY0 ALIDOTIA IRIOVIY Y31 ¥9 8L NI IS4IAVHL
SIINUTH M.n K1aag 04" Wa3 “‘SH 18 Teurg *
El«m«law._.v x OGBS = Ha eieQ [TV P1033Y pue peay GOO" WAD ‘3H ,SI I® [LTITUI XD XVAT !
: 1nofe] 1Ul0g ISIIARI] JO ITIRDIYDS
U1 dy FoNENEITY _ ¢S o (S)uFdNnN ¥ILTIL
' ¥019V4 2 e S d) TNSSTYd IIIVLS

ROLLOMNIO) YALAH

95" 9NV ¥ALIK

"ON ¥ALEH TNIVIAdNIL

€ HAMNAN Xod ¥ALAN

5  gI9HAN X0§ TIdHVS
ST % ‘TUNLSIOW gINNSSVY
s¢* *q' I TIZZON
ﬂﬂ_ @ AdAL NV HIONAT 390Yd

W0h

—

VivVad a1aid z

SHNSSTId  JTIIAH0UVE
HANIVIAdHAL ENIIGHY

JIAWCOY W1 yoLvyado
1= Z-1-A453 wagHnN Nnd
FXCIOOUPREA AL ATAHVS

IIINL-d53 KoTLvI0T HNITIWVS
194/h/S  d1va
U INVId

T3dvd J009JYALVA




ISOKINETIC PERFORMANCE WORKSHEET
l plant _ Tdopl Comont Co ' Date /<,// 57/
Sampling Location _£59 AT Initia
l Test Number L£SP - Z-2 -4
isokinetic equationt
I 1,039(Tsavet460) (Vmg, q)
%2 1= 2 —
l ‘ - ¥s(0)(Ps) (M£) (Dn%)
Average stack temperature, °F - Tsayg
Y17
-
l Meter volume (std), 17. 641(\/111) (AB-I-_—;E) Vmgeq
Mole fraction dry gas, 100-% H,0 Mf
l —_Eo_z' 3\ 2% :
Lo
l Molecular we. dry stack gas, lb/lb-mole Md %—
(4CO, x 0.44) + (%05 x 0.32) + (%Ny + %GO x 0.28)
. | - : - Ss”
Molecular wt. stack gas, 'lbllb—mole - Ms - —
Md £) + 18(L - Mf
i S Mplor 1801 - ¥8Y 20, %/
: Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H20)
| 29.17 -5¢ 2824
Stack veleocity, fpm <1 Vs
I T s5+460
] 5,128.8 (Cp)(\/APsavg) PsxMs
do3 2924 269 ' __ 1367142
l Tocal sample time, minuces e )2
l_ Nozzle diameter, inches Dn A5
1,039 ( #/77 + 460)( -5/ ) w1
' (362 (28.29) (g (12 ) (25 2) ' /2.
¥ taec Gom Qb obhined on 5/l of ESPouch
l Q,Dp‘ie,é, 'C( ovn. Lr '3 'fUL\ o
I-19 -




T AR S e e e e s g

_ Plant

Sample Location

Sample Box No. ~ Recovery Date
Sample Type H:@noum:n: Cleanup Person
Filter No. a a

Sample No.

Sample Material Description

Run ﬁo. ESE ""T..‘,"?—" (
Sample Date SiH| 8/

MOISTURE AND/OR SAMPLE

Impinger Sequence 1 2

Impinger Typed/

3
Impinger Solution "(30 o) §%
Final Volume (wt)b/ 19 .

Initial Volume (wt)E/ _ 100 100

o
Net Volume (wt)b/ Slo 3 &) _

Sample No.(s)

SILICA GEL

'm'ﬁ
4.3 -

Silica Gel
Combined impinger coantents, Sample No.. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution .
Total Moisture, gm (33.%%’
2/ S = Greenburg-Smith standard, M = Modified, 0 = Qther
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Markaed Description
Sealed _ Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Wacer Blanks: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks;
50




MIDWEST RESEARCH INSTITUTE

Run No-Eﬁﬂ—Z—{ PARTICULATE CLEAN-UP AND ANALYSIS

Date 5-4-31

_FIELD ANALYSIS
ml

Performed by %

Impinger Sequence 2 3 4 3 )
Impinger Type* M S m__ _em

Final Volume** 15 é (O3 [6) /,

Initial Volume** 1006 100 O o ,%

Difference 50 2 O 4.

* § = Greenburg=-Smith standard, M = modnfled O = Other gf[(ca je/(ﬂ't)

** Indicate vclue and units (ml or gm)

MRI LAB ANALYSIS

Sample {Filter Final Weight |Tare Weight |Sample Performed
No. No. Code (gm) (gm) Volume (m By Date |
1
2
. 3 . —
72 4 | il 4073 | 6®.¢199 P lshsty
19 5 | 97,1865 | i | 160 ]
22 | s | 59933 | 3,930 [
é
é
7
8
9 I
o 10| 70,5701 | 7e.570% | 40 |G sjis/#l
Comments: Codes:
1. Ether-chloroform extraction of impinger water
2. Impinger water residue
3. Impingers and back half of filter, acetone wash
4. Dry probe and cyclone catch (generally no data)
5. Probe, cyclone, flask and front half of filter, acetone wash
6. Filter

Aceione Bimve= O & mg 8

. Ether blank
. Chloroform blank
9.

10.

Water blank
Acetone blank

MRI-Form P10 (10/72)
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MIDWEST RESEARCH INSTITUTE

- Engr. Technician

RUN Egp-L-3-/

MRI Project Number 485;&-[{0?) :
Field Dates

Plant: _IC! ea [ -
Sampling Cocation e et
Sampling Date 5‘//7?1.[

—=2L1

Crew Chief M. HQ i $€in

FIELD CREW

Testing Engineer 1 77 (1) (Keir

o o

m. I—fah sen

1
2
3

| :)'\ PdU’eZUHI.S
2 6. Cobb
3_D.olson

F. Hoflmeister

Lab '_I'echnician

Process Engineer

1
2

Other

1
Z

d
!

MRI - Form PO (10/72) . 1-23




'NOMOGRAPH DATA

PLANT _IG/ €4 (

DATE ___ 5//1_8'/

samPLING LocaTion _=SP_Th [e+

EsP~I-3-/

CALIBRATED PRESSURE DIFFERENTIAL ACROSS v
ORIFICE, in. H,0 atg | .3

AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Toge, | 35
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 | /8.9 aspeers oo €rom
BARONETRIC PRESSURE AT METER, in. Hg Pe 124,92

. . 6 9 4
STATIC PRESSURE IN STACK, in.Hg = & 4g
(Pp£0.074STACK GAUGE PRESSURE in in, Hy0) P 8.
RATIO OF STATIC PRESSURE TO METER PRESSURE s | 499
AVERAGE STACK TEMPERATURE, °F Towe | 390
AVERAGE VELOCITY HEAD, in. H,0 S0 | » 92
MAXINUM VELOCITY HEAD, in. H,0 Mgy, |
C FACTOR ,78
CALCULATED NOZZLE DIAMETER, in. Y
ACTUAL NOZZLE DIAMETER, in. #4 2 .aso
REFERENCE 3p, in. Hy0
G 92

EPA (Dun 234
472 .

I-24




LISOKINETIC SAMPLING WbRK.SHEET

f’lant: ,I;{ea / Date _5///9/

Sampling Location éﬁe Telet Initial _ ﬂaﬁ '
Test Number _ESP-T -3~/

Isokinetic sampling equation:

Vg = K Yt
1 Ts + 460
ihere: g = 3+168 (Tmyyg + 460) (Cp) (B1) (MF) (Dn?)
Vm; = Volume of the meter per sampling interval, £e3
K = Constant of fixed and assumed parameters,
dimensionless
APs = Velocity hegd of § pitot, inches H,0
.T-s = Stack temperature, °F
Assumed average meter temperature, °F Tmayg 85
Pitor coefficient . Cp . 8/—/
Sampling time interval, minutes oi 3
Mole fraction dry gas ME ‘,8 /
Nozzle diameter, inches Dn Y AS5C
Barcmetric pressgre, inches Hg | | - Pb 9\8"9;
5.168 (86 +460) (¢ (3) 8l 252 K ;
— 0b-82
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ISOKINETIC PERFORMANCE WORKSHEET

Plant L[ed / ' Date |

Initial _ DM

Sampling Location ESP-Zu let
Test Number £SO~ [ - 3—)

Isokinetic equation:

4 1 = 11039(Tsaygt60) (Vg )

5/1/8)

G 500) (L[5 ) (2849) (+70) (25 2)

Vs(e)(Ps)(Mf)(Dnz)
Q .
Average stack temperature, °F TSavg 372;/
Meter volume (std), 17.64(Vm) PHAL%&) ﬁfj ;_2;}13-2’ Vmgeq ..
TTIAE0 um:s 2 D5/
Ims 67, Porotl bz 2 2F
| Mole fractionm dry gés, 100-% H,0 ' ME o7O
100 SO
Molecular wt. dry scack gas, 1lb/lb-mole Md
(%0, x 0.44) + (%0, x 0:32) + (%N, + %GO x 0.28) 3/.54
Molecular wt. sgack gas, lb/lb-mole Ms
(Md) (M£) + 18(l - Mf) «2'7'5/
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H30) )f%?
Stack velocity, fpm AL = [.00 Vs
Ts+460 4 500
5,128.8 (Cp)‘(\/APsan) PsaMs ’
Total sample time, minutes 2] l5
Nozzle diameter, inches Dn ,a50
1,039 ( 39 704 + 460)¢ ID.Q( ) %1 ”4 3
&
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Planl; figa / Run No. ﬁsp' I"-gh/

Sample Location g“S&—_jh eyt Sample Date 5 ///87/
Sample Box No. - Recovery Date °
Sample Type N ASS Cleanup Person

Filter No. 25

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE | SILICA GEL
Impinger Sequence 1 2 3 4 3 l
Impinger Typed/ M S, . ™ |
Impinger Solution Hy Q H-,0 Dry |
Final Volume (wt)bR/ 2ol P2 / 7?/5’
Initial Volume (wt)2/ _j00 100 o | 7_%;1{
Net Volume (wt)bR/ 2/ — z ‘ / | ./
Sample No.(s) . l Silica Gel
Combined impinger contents, Sample No, Color
Liquid Level Marked Container(s) Sealed |
Description of Impinger Solution
Total Moisture, gm 92/ 3-
a/ § = Greenburg-Smith standard, M = Modified, Q = Other
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Marked Description
Sealed _ Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. . Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custoedy Seal(s) broken by
Personnel accepting custody Date broken
Remarks:
I-28




MIDWEST RESEARCH INSTITUTE
Run No. £0-T-34  PARTICULATE CLEAN-UP AND ANALYSIS

|Aceronie Blane »"O8mg

Date 5-/-8/f - FIELD ANALYSIS Performed by,ﬂ
T Y A A |

Impinger Sequence 1 2 3 -4 5 6

Impinger Type® 7 S M M -

Final Volume** _ QDé 9.2 / e 5

Initial Volume** ) O jo© O 792+

Difference 10/ -8 / 4./

* § = Greenburg=Smith standard, M = mddified, Q = Other
** Indicate value and units (ml or gm)

MRI LAB ANALYSIS

‘Sample |Filter Final Weight | Tare Weight |Sample JPerformed
Code (gm) (gm) Volume (m By | Date
| vt | 3/ufo
II .
84,9597 | ¢8.5882 , ssi)
. 1867 95, /005 v
T o1 2 3585 /

55274 32,8019

O oo~ o O O [n | [N |—

70,5701 | 705709 | 40 | QF  |shiln

o

0
2
1

©C VWMo UAWLN—R

- Comments: :
Ether-chloroform extraction of impinger water

Impinger water residue

Impingers and back half of filter, acetone wash

. Dry probe and cyclone catch (generally no data)

Probe, -cyclone, flask and front half of filter, acetone wash
.. Filter

Ether blank

Chloroform blank

Water blank

Acetone blank

brrea Binmwe O.lmcl

—

MRI=-Form P10 (10/72) 1-29
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MIDWEST RESEARCH INSTITUTE

RUN_ESP-T-y4\

- MRI Project Numberg %QL—C) 3

Field Dates

Plant I] AL, CemENT Co
Sampling Location T
iz.ig‘.

Sampling Date <

: FIELD CREW
Crew Chief MQ-ZM _ M
Testing Engineer 1 ‘am \ j\)ﬂ{jbép
2
3
Engr. Technician 1 &E 2 @Emggﬁg
2
3
Lob Technician | -’YI;EL, pwé.!:.DN_‘b____—- - _
: 2 e, CoBh _
3 _
Process Engineer 1}
2
Other 1
/ 2
MRI - Form PO (10/72) I-31




'NOMOGRAPH DATA

PLANT j:ﬁ&.&m&rrcn
oate 5124 &)

 SAMPLING LOCATION 1 _LE I-4-()

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. Hy0 aHg i 8‘\(
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F Tmavg, 20

PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 24

BAROMETRIC PRESSURE AT METER, in. Hg n | 288>

STATIC PRESSURE IN STACK, in. He

Pn0.074STACK GAUGE PRESSURE in in. Hy0) P '
Pa S 6 -2 s |28.UD
P
RATIO OF STATIC PRESSURE TO METER PRESSURE S /P L
AVERAGE STACK TEMPERATURE, °F T | aan
AVERAGE VELOCITY HEAD, in. Ho0 S0a. | | 5D
MAXINUM VELOCITY HEAD, in. H,0 5P,
CFACTOR | b3
CALCULATED NOZZLE DIAMETER, in. W' W A57
ACTUAL NOZZLE DIAMETER, in. 250
REFERENCE 3p. in. Hy0 Ll
EPA (Dun 234
472

I-32
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1SOKINETIC SAMPLING WORKSHEET

Planc HEA’ Ceaonont (o
Sampling Location _ [0 INLET
Test Numberx - -y

Isokinetic sémpling equation:

APs

Vo =K Y75 + 460

Where: K=

Dat’.; 6\ L\Q'

Inicial

_ 5.168 (Tmyyg + 460) (Gp) (1) (ME) (Dmd)

P

, Vm; = Volume of the meter per sampling interval, £t

K = Constant of fixed and assumed parameters,

dimensionless

APs

Ts = Stack temperature, °F

Velocity head of § pitot, inches H,0

DALY

3

Assumed average meter temperature, °F ‘I.‘l:navg

Pitot coefficient Cp ;34-
Sampling time interval, minutes ei . 3
Mole fraction dry gas ME 7,
Nozzle diameter, inches Dn 25
Barometric pressure, inches Hg Pb 28:83
5.168 (B0 +460) (&H () I 28H) K

EE

5B.i2-

I-33




mlllldﬂl-"ll-lllllﬁ_éls:-
°JoH

! ) SINIWGD
, €3¢=9] bl =57 TRCRE"D
71798 = wl LA
¢ S [ 1Se | 3¥[S59g | C1| F71»3° [risicparglient (oI5,
QZ. B | LITSe [ S& @Y AT p11S3° BFzz8| 86-9S HON LT
QL. SST | Sl A8 | b2 1 £LST (&7 T|C I | &7 sste| ests| 1eal h
mnw S| QI €81 ©&| ©AY (1% 11 44" gh-gis| ¥t ¢G|gScT [
he| TV | B 0| 828 |71 1| bl |95 2Zs| ©5 (L[5S 23
89 el ot | /@| 98] oFy (Tl )| £Z° 3 12° 58S <7 2
2 SIe | T Ig| 7% | o [I*T €« 7 TL 29c[bh o1 A |
7 TP @ o8 [sg sy | [F][ogn | gz q«&n_ ﬁ.ﬂw._ﬂ_m, b m
g9 — |G |8 | €] oy | T I bZ ™ g ms| 2¢- S ersl 9 |
L& | Bhe| b | 62| og| @9z’ | FI[Ge <aa” I zmdwlmm 2 %l _h
PR il TH] PR WnLov| a3msle 1EnJ10Y | poayssq
1o 3o ow UM | LW Y nuwm | dhuim| B mu.. 75 M0 u___“___r&._hw y3EMNK
‘Junavuddnal | IUNvEINaL [ ponova | Juniveaakar | 3unaveaawar | wuwas3sae avam o' e 1NI0d
uIBMan | xoa Tiamvs | dwnd HI19M SV9 AYQ WOWLS | JunSs3ud 3019080 |  ALIDOTIA ONIGYIH BILIASYD | 3wt woomd IUIAVEL
oeq + m.u SILONK |ﬂ1§3 VIO TW QMODII aNY avly Q0 HID ‘BR Je jeurd :
X ZVBG = WA (noavT1Niod 3SHIAVAL 40 JILYWIHOS TGO maD ‘SH WST 3B TBTITUL DD Real

1) 9% 30N3u3438 T, thu3eHnN 53

i/ THILLIS ¥O8 YILYIH Im:W.P'. ) ‘3UNSSIUd JILVLS
lmaqlﬁﬁaz_tw U3LVIN F90Ud _ mm JUNSSIR M1 TNouvE
. i L&Iyq IUNLYYIJNIL LNIIONY

O H013¥4 9
Igmaw.luzq ETE HoLYHId0
T MIUNAN X0d 4313w

"IGNAN NRY
QT UIGANN Y08 31dwvs 3dAL IdWYS
5z % JUNISION QINNSSY

1D
T ITIINT S WUILYI07 ONINdWYS
G a1 3220H

IBI2IS ve
_lw.w,l.ll 3di1 GNY HA9KTT un_s_,_ Z.W Ty ﬁuw\.&mQHES,_

viva ai3ld




ISOKINETIC PERFORMANCE WORKSHEET

5/

Plant _EJ&_,Q Q_E,lm_ﬂ,«;" 0,[) bate
Sampling Location _ £5p -Thlefd Initial ToeD .
Test Number ENR-T-4-/
Isokinetic equation:
2 1= 1,039('1‘53!3#0-60) (Vingpq)
Vs(B)(Ps)(Mf)(DnZ)
Average stack temperature, °F Tsavg T
N 3s
2y . b 28 AH =2 125
Meter volume (std), 17.64?\/::1) @HAM) b = 2;' 23 Voge g
13.6 %_40
Tmt%60 [LERES
g5do Vo = /3.39 1. e
Mole fraction dry gas, L00-% H70 ME
100
Y
Molecular wt. dry stack gas, lb/lb-mole Md
(%C0y x 0,44) + (%0, x0432) + (%Ny + %CO x 0.28)
L ‘ ' 3).8%
Molecular wc., stack gas, lb/lb-mole Ms
Sy iy et - 4D 28.59
Static pressure in scack, absolute, in. Hg Ps
_(E‘b) + (0.074 x stack gage pressure, in H20)
~5.8 2840
Stack velocity, fpm 353 Vs
Ts+460
5,128.8 (Cp)(\/APsavg) Y Pexes
9 a9 284 29.5% 333). bl
Total sample time, minutes Q D
Nozzle diameter, inches Dn b
1,039 (_353 _ + 460)(_JZ ) %1
Qg3 ((30) (2g.) (1925 2) 9).0%

Copud  Come W&u@
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant
Sample Location 65% \NLEET

Sample Box No. _ \D

Sample Type Yfencuiore.
Filrer No. ,_?7
Sample No.

Sample Material De scription

Run No.
Sample Date ==zl
Recovery Date Sf2|8)
Cleanup Person

——

£80-T-tf -
{

MOISTURE AND/QR SAMPLE

Impinger Sequence L 2 3 4 ]

Impinger Typed/

Impinger Solution

SILICA GEL

|
|
|
: 8042
|
|
|

Liquid Level Marked
Sealed

Sample No.

Liquid Level Marked
Sample Disposition

Water Blank: Filter Blank:

Final Volume (wt)b/
Initial Volume (wt)b/ 160 10 - 799.% 199.3
Net Volume (we)b/ \GT =] < ' 4 9
Sample No.(s) Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution

Total Moisture, gm 104,94
a/ S = Greenburg-Smith standard, M = Modified, Q = Other
b/ 1Indicate value in units, ml or gm

RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
' Liquid Level Marked Description
Sealed Sealed

Impinger Rinse: Sample No. Acetone Blank: Sample No.

Liquid Level Marked
Sealed

Sample No.

Sealed

Carrier Date Shipped:

Remarks:

Date of laboratory custody
Personnel accepting custody
Remarks:

Seal(s) broken by
Date broken

I-36




MIDWEST RESEARCH INSTITUTE
Run No. €59-T-t-{ PARTICULATE CLEAN-UP AND ANALYSIS

Date . FIELD ANALYSIS Performed by
Y 'S 'S & |

Impinger Sequence ] 2 3 4 5 é

Impinger Type* M 3 Mm_ M

Final Volume* 200 JoD. & w43

Initial Volume** Y- 794, 3

Difference 100 _ O 1o 4.9

* § = Greenburg-Smith standard, M = modified, O = Other
** |ndicate value and units (ml or gm)

~ MRI LAB ANALYSIS

Sample |Filter -+ | Final Weight | Tare Weight |{Sample Performed
No. [No. Code (gm) (gm) Volume (m By Date |
] O
2
3
Gl 4 |i04.0229 | 69.2797 2P \sler
37 5 H2, 6857 | 10,6738 160 / |
Z 27 | 6 [6.5025 | %7680 B ! '
6
7
8
9
I/ 10 | 76.570) [90,5709 40 7R
| v
Comments: Codes:
1. Ether-chloroform extraction of impinger water
2. |mpinger water residue
3. Impingers and back half of filter, acetone wash
4. Dry probe and cyclone catch (generally no data)
5. Probe, cyclone, flask and front half of filter, acetone wash
Filten Blawk - 0-9m7 6. Filter
- ._'0.8 7. EH'Ier blclnk
Acerone Blani ™ 8. Chioroform blank
9. Water blank
10. Acetone blank

MRI-Form P10 (10,/72) I-37
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MIDWEST - RESEARCH INSTITUTE

Mewr S

ruN ESPT-1-2

MRI Project Number L-6
Field Dates

Plant !
Sampling Location NLEST— -
Sampling Date Sl

_ _ - FIELD CREW
Crew Chief ’MM L\'A-vﬁN

-
Testing Engineer 1 lom \-/Llw
§ .
Engr. Technician i&\ﬁ_\:bﬁﬁ@sa&mﬁ
5
3 n
Lab Technician I (QE":'— Qﬂ—vg_mn&
2_
.3 '
Process Engineer_ " ] @QLT@. ‘\—mFFw ESTER
_ 2
Qther ‘I'. .‘ %D(cll.. C@bb
2___[an  &SoN
MRI = Form PO (10,/72) I-39




'NOMOGRAPH DATA

pLANT __Ldea  Comend  Co.
DATE \5,'/«/,[,?/

SAMPLING LOCATION _ES P ~T - /-2

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. H,0 AHg 1.9/
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F Thavg,
b
PERCENT MOISTURE IN GAS STREAM BY VOLUNE LHO | 35
BAROMETRIC PRESSURE AT METER, in. Hg Pr | 2g10
STATIC PRESSURE IN STACK. in. Hg
(Py:£0.. 074 STACK GAUGE PRESSURE in in. Hy0) Py
28053, - | 29,29
- P
RATIO OF STATIC PRESSURE TO METER PRESSURE S /Py l
A TACK TEMPERATURE, °F T
VERAGE STACK TEMPERATUR e, | 390
AVERAGE VELOCITY HEAD, in. H,0 g | g
MAXIMUM VELOCITY HEAD, in. H,0 AD max.
C FACTOR LI
CALCULATED NOZZLE DIAMETER, in. 270
ACTUAL NOZZLE DIAMETER, in. O
REFERENCE . in, Hy0 +H L
EPA (Dun 234
872 -

Copud  drom. originat
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I1SOKINETIC SAMPLING WORKSHEET

Planc I
Sampling Location &SP ;ME%

Test Number _fSO0 .7 —/- 2

Isokinetic sampling equation:

Date

S/ /S

Initial _ Je).

Where: K

APs
Vmg =K V'rs + 460

_ 5.168 (Tm,y, + 460) (Cp) (8i) (M) (Da?)
\/PE

Vm; = Volume of the meter per sampling interval, £r3

K = Constant of fixed and assumed parameters,

dimensionless

APs

Ts = Stack temperature, °F

- Velocity head of S pitot, inches Hy0

Assumed average meter temperature, °F Tmayg
80

Pitot coefficient Cp - R
Sampling time interval, minutes o1 3
Mole fraction dry gas ME ‘,7
Nozzle diameter, inches Dn \AS
Barometric pressure, inches Hg Pb 2%.72.
5.168 (_FO_ +460) 39 (3) 1) asD) K

V-ag.Ja 5741
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ISOKINETIC PERFORMANCE WORKSHEET _
- -
iane 1080 Comener €, vace 5/4] 87
Sampling Location lgﬁQ ~TNLET Initial ML,(_')
- Test Number ESP~T_A-3

Isokinetic equacion:

W I Vs(0) (Ps)(M£)(Dn%)

Average stack temperature, OF  TSayg L '
Meter volume (std), 17.64‘?%;) (%HAH& /éf:;'é%. Vmg,e 4 5’éé

7,'13.6 UM-" J’:f{ ’

73.5 Tmt460
Tt Yfog = 5335
Mole fraction dry gas, 100-% Ho0 RS wma 307 ' MF 7
100 !
Molecular wt. dry stack gas, lb/lb-mole Md -
(%05 x 0.44) + (%05 x 0.32) + (%N, + %CO x 0.28) 34/5
Molecular wet. stack gas, lb/lb-mole ; "Ms T ’
(Md) (M£) + 18(1 - Mf) 27.#
Static pressure in stack, absolute, in. Hg Ps .

(Pb) + (0.074 x stack gage pressure, in H20) ,?‘F-J?

p‘."— 4
Stack velocicy, fpm é _ ?,/ Vs
Ts+460 (A oFTF

5,128.8 (Cp)(\/APsavg) Psxis | 5
Tocal sample time, minutes 2] /2.
Nozzle diameter, inches - Dn ‘Jf
1,039 (__Z6b  + 460)(_4246 ) , % 1 36
QU2 ) e D (7 2 D 103

CBTRLUED ——\2%, by — JoSHBLy PULLED TNOISTVURE | ¥To
MAER Cohamsel (Fitvel LoAS WeT) WLl ASSomE
250% MOISTVEE FoR tOoLEwMC PERFolmANCE.

I-43




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

prane __ L2l Cement Co n o, ERP-I-370
Sample Locatiom _%ud\_rﬂ' ' ~ Sample Date _S(4{BI

Sample Box No. Recovery Dace

Sample Type _A{MM = Cleanup Person
Filter No. &EL
Sample No.

Sample Material Description

MOISTURE AND/QR SAMPLE | S1LICA GEL
Impinger Sequence 1 2 3 4 5 ‘
Impinger Typed/ M 5.0 M |
Impinger Solution Ha© 5O Dz | _
Final Volume (wt)/ W1 B (4] 15]_& B
Initial Volume (wt)2/ _00 (o2 D l iz~ B
Net Volume (we)B/ (9] B _Q l LA
Sample No.(s) l Silica Gel
Combined impingex contents, Sample No. Goloxr
Liquid Level Marked . Container(s) Sealed l
Description of Impinger Solution
Total Moisture, gm e \a
a/ §= Greenburg-Smith standard, M = Modified, 0 = Ocher
b/ 1Indicace value in unics, ml or gm
RECQVERED SAMPLE

Probe Rinses Sample No. Dry Catch: Sample No.

Liquid Level Marked Description

Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank; Sample No.

Liquid Level Marked Liquid Level Marked

Sealed Sealed
Water Blank: Sample No. _ Filter Blank: Sample No.

Liquid Level Marked Sealed
Sample Dispasition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by

Personnel aibcept'in custod : Date broken
Remarks: * ' ’ '




MIDWEST RESEARCH INSTITUTE
Run No.@-r-ﬂ.":?-P-ARTICULATE CLEAN-UP AND ANALYSIS

Date FIELD ANALYSIS ~ Performed by
L Y A | —
Impinger Sequence 1 2 3 4 5 6
Impinger Type* M S m M
Final Volume** - 17 HQ 7 75/.4
Initial Volume** /0o oD o 750:%
Difference & 52 =52 [ N
* 5 = Greenburg=~Smith standard, M = modified, O = Other
** Indicate value and units (ml or gm)
' MRI LAB ANALYSIS
Sample |Filter Final Weight [ Tare Weight |Sample JPerformed '
' (_gm) (gm) Volume (m By Date.

128.4773 | T2.6563 Sjls)
97,7439 | 96,2609 /
6.2722 | 3.8233 {
70.570/ | 70,5709 | 40 |y 5 hoky
. 74

. Impinger water residue

Filtse Blk. Wi~ Olmq6. Filter

2k Wit D, 7. Ether blank
Acstome Bik Wt O.8rmg 8. Chloroform blank

?. Water blank
10. Acetone blank

. Ether-chloroform extraction of impinger water

. Impingers and back half of filter, acetone wash
. Dry probe and cyclone catch (generally no data)
. Probe, cyclone, flask and front half of filter, acetone wash

MRI-Form P10 (10/72) Tois
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MIDWEST RESEARCH INSTITUTE

uN_ESP-T-2-2

MRI Project Number {®AL -2

Field Dates . N
Plant .
Sampling Location - (MWET
Sampling Date: & </ &
FIELD CREW

Crew Chief MMK ‘X’QNSE Jx|

Testing Engineer 1 \OM L&MFQ
2
3 _
Engr. Technician 1 FQF]Z lj(afﬁmg;:tgé_
2 Mesk trAnSen
3
Lab Technician | ,gggz_ pﬁ-ﬁs\_éu&
2 Lae Cobp
3
Process Engineer |
2
Other [
2
MRI - Form PO (10/72) =47




'NOMOGRAPH DATA

PLANT :mm (o

DATE...:-SLS 181 |
sanPLING Location _ESO \NLET”  (ES0-T-2- 2)

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 aHg \, 84
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Thavg. 20
PERCENT MOISTURE IN GAS STREAM BY VOLUME RE0 | 39
BAROMETRIC PRESSURE AT METER, in. H P 98.88
€

STATIC PRESSURE IN STACK. in. Hg

(PO -074STACK GAUGE PRESSURE in in, Hy0) P 4s
t
. P
RATIO OF STATIC PRESSURE TO METER PRESSURE Pn | )
. [+]
AVERAGE STACK TEMPERATURE. °F Mg, | 370
AVERAGE VELOCITY HEAD, in. Hy0 SPave. | 6 O
MAXIMUM VELOCITY HEAD, in. H,0 AP g,
0
C FACTOR | .58
CALCULATED NOZZLE DIAMETER, in. o245
ACTUAL NOZZLE DIAMETER, in. 297
REFERENCE 3p. in. Hy0
pr do®
EPA (Dun 234
472

I-48
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ISOKINETIC SAMPLING WORKSHEET

Plant __ Tbsl)  (emest Date _S/s

Sampling Location ES0- T lef- Initial 7. u).

Test Number __ £S0-7-2-2

Isokinetic sampling equation:

APsS
Ts + 460

5:168 (Tmayg + 460) (Cp) (Bi) (M) (Dn?)

v,

Vm; = Volume of the meter per sampling interval, £e>

Vm; = K

Where: K=

~
i

Constant of fixed and assumed parameters,
dimensionless

APs = Velocity head of § pitot, inches H,0

Ts = Stack temperature, °F

Assumed average meter temperature, °F 'I.‘méwg
70

Pitot coefficient Cp ,24
Sampling time interval, minutes oi 3
Mole fraction dry gas Mf bf
Nozzle diameter, inches Dn 297
Barometric pressure, inches Hg Pb 2 2573
5.168 (_7D__ + 460) (84) (3 ) (b®) (247) K

V-2i.82 77,04

Capad fom. o Lﬁuho&.
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ISOKINETIC PERFORMANCE WORKSHEET

nace 5|5/ 81

piane _Lpear Cemnent G

Sampling Location _£50 NLeT” Initial L a)
Test Number E&"T—"Z"Q
Isokinetic equation:
9 1= 1,039(Tsay vg +460) (Vmge 4)
Vs(e)(Ps)(Mf)(Dnz)
Average stack temperature, °F " TSavg 3//
av a4 = 47
Mecer volume (std), 17.64(Vm)(P b-l-_-—s- / = 255F Vmg, q . q
Tm+460 s 8';
Ton r‘/éa-'- 523/
Mole fractiom dry gas, 100-% H20 i 39 ME .
—— (] .
100 3/ | 087
Molecular wt. dry stack gas, lb/lb-mole Md

(%C0y x 0.44) + (%05 % 0.32) + (%Ny + %CO x 0.28)

20,743

(3H79) (12 ) (2845) (437 ) (247 2)

Molecular wet, stack gas, lb/lb-mole Ms .
(Md) (Mf) + 18(L - M) p"7=4‘{
Static pressure in stack, absolute, in. Hg - 54 Ps ‘_/
(Pb) + (0.074 x stack gage pressure, in H20) 28. )
Stack velocity, fpm Aﬂj 'ﬁ; Vs q
Ts+460 ? 347
5,128.8 (Cp)(\/APsavg) PsxMs .
Total sample cime, minutes 9 /.2
Nozzle diameter, inches Dn 297
1,00 (3H8  +4e0( 8,89 %1

9]




PARTICULATE SAMPLE RECOVERY AND INTEGRITY
e == e et e b A

Plant . Run Ne. ESE-I-—Z_—;L
Sample Location T Sample Date _ S/)s( 8

]

Sample Box No. U Recovery Date .
Sample Type- Cleanup Persom

Filter No. C;R

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

SILICA GEL'

I
Impinger Sequence 1 2 3 4 3 I I
Impinger Typed/ I
Impinger Solution )5,0 A@D m
Final Volume (wt)b/ Vole 1{ Leed I 3587 l
Initial Volume (wt)B/ K (818) — | S,
Net Volume (wt)B/ o 10 \ | 308
Sample No.(s) | Silica Gel l
Combined impinger contents, Sample No. Color !
Liquid Level Marked Container(s) Sealed l
Description of Impinger Solution _
Total Moisture, gm B0.0 oern a-r l
9 dJ ‘
2/ S = Greenburg-Smith standard, M = Modified, 0 = Other
- b/ Indicate value in units, ml or gm ) l
RECOVERED SAMPLE
Probe Rinse: Sample No. ' Dry Catch: Sample No. i
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No. I
: Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample Na. Filter Blank: Sample No. l
Liquid Level Marked Sealed ‘
Sample Dispeosition
Carrier Date Shipped: l
Remarks: :
Date of laboratory custody - Seal(s) broken by :
Personnel accepting custody Date broken .
Remarks: *
I-52

-




MIDWEST RESEARCH INSTITUTE
Run No. f8Q-T-2-2. PARTICULATE CLEAN-UP AND ANALYSIS

Performed by

. Impinger water residue

Felbare Pk .t~ 03 . Filter

O, 7. Ether blank
Acsrame Blk wt %mcfs_ Chioroform blank

9. Water blank

10. Acetone blank

. Ether-chloroform extraction of impinger water

1
2
‘3. Impingers and back half of filter, acetone wash
4. Dry probe and cyclone catch (generally no data)
5
6
/

Date ﬂgl FIELD ANALYSIS
- ey S AP —
Impinger Sequence 1 2 3 4 5 )
Impinger Type* S M ™M '
Final Volume** _ ]@E /6 | 750.7
Initial Volume** lob 100 - 755, 1
Difference b _LO { 3.0
* § = Greenburg=-Smith standard, M = medified, O = Other
** |ndicate value and units (ml or gm)
MRI LAB ANALYSIS
Sample [Filter Final Weight | Tare Weight [Sample |Performed
No.  |No. Code g_gm) (gm) Volume (m!r By Date |
: .
2
3
24 4 | 1101869 | 75,9393 zv.?/ sjely)
5 5 | 9.1453 | 95,i499 | 120 / /
{ 28 6 68101 3.7800 [ 1
6
=)
7
8
9
“ai/n 0 | 70.5701 | 10.5909 | 40 g,ﬂ sfesfy
Z
“Comments: Codes

. Probe, cyclone, flask and front half of filter, acetone wash

MRI=Form P10 (10/72) o3
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MIDWEST RESEARCH INSTITUTE

Menteo 5

RUN Eé@-‘l ~3-Q

_MRI Project NumberM '

Field Dates
Plant L C T
Sampling Location | INLEX

Sampling Date  Slsiai

FIELD CREW

Crew Chief m%\[_. M&N
[om \OALED

Testing Engineer

1
2
3

Engr. Technician | ' ‘:Qf(z \:—kﬁ)@ﬁfﬂ&&‘_ﬁ_@__

Wpo

’—S\Q_E_(_.—_ PA\I £Lot\D

Lab Technician

|
2
3

Process Engineer 1

2__

Other

I~

MRI - Form PO (10/72) T1-55




'NOMOGRAPH DATA

Puurmlz Cemesse Co

eS| S(8]

Y

sanPLING LacaTion _ B | NLET™ ( £P-3 "2__3

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. H,0

e | 18y

AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F M ayg. C: 8
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 %O
2 {
BAROMETRIC PRESSURE AT METER, in, Hg Pa B, &

STATIC PRESSURE IN STACK, in. Hg
(P:£0 . 074STACK GAUGE PRESSURE in in. Hy0)

RATIO OF STATIC PRESSURE TO METER PRESSURE S /P ‘
AVERAGE STACK TEMPERATURE, °F T

ERAGE STACK TEMPERATU v, | 3@
AVERAGE VELOCITY HEAD, in. H,0 AP oy,
MAXIMUN VELOCITY HEAD, in. H,0 pax | —
C FACTOR | %
CALCULATED NOZZLE DIAMETER. in. @ 270
ACTUAL NOZZLE DIAMETER, in. 250

| REFERENCE ap. in. Hy0

EPA (Dun 234 -

472 .

. . K

e

k
|
|




ISOK.INETIC SAMPLING WORKSHEET

Plant IQQQL Cemoent Co. Date 5/6,/39/

Sampling Location _ ESA TInle £ Initial 7D

Test Number _ £S5P -T-3 -2

Isokinetic sampling equation:

APs
Ts + 460

+ 460) (Cp) (81i) (ME) (Dn?)
\/fb

Vm; = Volume of the meter per sampling interval, fe3

Vmi;'—"K

15,168 (Tmgyg

Wherve: ‘K=

K = Constant of fixed and assumed parameters,
dimensionless

APs = Velocity head of S pitot, inches H,0

Ts

Stack temperature, °F

Assumed average meter Cemperature, °F Tmavg

Pitot coefficient Cp g<7/

Sampling time interval, minutes o1 3

Mole fraction dry gas ME 7

Nozzle diameter, inches Dn

‘25

Barometric pressure, inches Hg Pb

2%.32

5.168 (g + 460) gD (L3) (7)) (25 K

V2833 S.OY

Copud .Crom, oriqiaal

1-57

'~
o




-

SINIROD

=
A

7" _ v.Wh ..uﬂm.ﬁ IR "B .nm,..u.ﬁ%a__& _m..:a.ﬁ\.u

IR XIS L1

<9 oh | 3C8T
TL' g9 |2e97 mn_

158

wnzov | aauiso ~{1en39v| paxyead
FRJT ofunwn | ofwwdin ili %, HISWN
Jniviianat | WNIEIIdI0 aviu - 1Mo4
WIS | JunssIwd 30w | ALI20TIA IMIOVIM UILN SV IuIAVHL
saInuy m *K33Ag . W10 ‘SH OQU"Ie TRULR

€18 [TV PA0d3Y pue peay CLYT WAD ‘SH LSO I° TeTATUI  :N) YVTI |

_ . IN0AET JUTOJ 3813A®I] JO ITIRWIYIG i

X} dv Donmwaimy o o b€, (s)uasnnN wariig
o M H01dva 9 _ G —_(d) TNSSTId ILIVIS
NOILOTMMO0I YALAN Y : TINSSAUd ITHLAROUVE

<%  ouv yaia TINIVYAJHIL INATAHY

*ON NIELAH TENIVNAAWIL YOIVYAIO0 “
£ T~ WAGHON NO§ =
AdAL TIdHYS '

Qmugmonmﬁ%
f7 SAGON X094 TTIIHVS ) 3

IIWT 53 ROLIVIOT HNITINYS
_mm._.udu%n

Q> % ‘MINISION QIRNSSY
. oubm&wu WAC | wvi

SC’ ‘T 1 FIZZON
VIva QTaId z

Nr m _m 4dAL NV HIONIT F904d

\

qaavd A004d¥aLVM




1SOKINETIC PERFORMANCE WORKSHEET.

Date

Sampling Location

Test Number P -T ~-3-2

Isokinetic equations

_ 1,039(Tsavyt460) (Vmgp q)
Vs(8) (Ps) (M£) (Dn?)

» 1

——

Initial

Slslai
%W

Average stack temperature, °F - Tsavg 3;755

Meter volume (std), 17.64(Vm) (Pb-!-A_l'!E.‘.’.E) %f_f'az,'gqga Vmge g .
Tet+460 V= He3)

Mole fractiom dry gas, 100-% H20 3]l Yo Thes run Mf b9y
100 »

Molecular we. dry stack gas, lb/lb-mole Md _

(%C0, % 0.44) + (%0p x 0.32) + (%Np + %CO x 0.28) 31,743
Molecular wec. stack gas, lb/lb-mole Ms 0.17‘_’0
(Md) (M£) + 18(1 - Mf) ¢
Static pressure in stack, absolute, in. Hg —5’»9” Ps 7
(Pb) + (0.074 x stack gage pressure, in H20) 528-3

‘Stack velocity, fpm AP- .q-} Vs
T s+460 ; qq
5,128.8 (Cp) (VAFS,yg) VPoats Ha
Total sample time, minutes e IQ
Nozzle diameter, inches Dn ,aso
1,039 ( 37 + 660y 1084 ) %1

Ha99)(18 ) @839 (. b8{ ) (.35 2)

99.9

1-59




PARTICULATE SAMPLE RECOVERY AND INTEGRITY
m

Plant IDEF)L CEIVJQJ\IT Qo Run No. ESP- I-2-2
Sample Location FNLET Sample Date - S-5-8/
Sample Box No. 4 Recovery Date  %-5-B/
Sample Type 21355 Cleanup Person J#
Filter No. 29

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

SILICA GEL

l
Impinger Sequence 1 2 3 4 5 l
Impinger Typed/ "M 5,G ad} |
Impinger Solution hHhe.  H0 D2y |
Final Volume (wz)b/ 180 (/G 4 7557
Initial Volume (wg)R2/ /00 {00 4] I 799.4
Net Volume (wt)b/ 50 {6 4 | b3
Sample No.(s) | Silica Gel
-Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed I
Description of Impinger Solution
Total Moisture, gm [(0G.3
2/ S = Greenburg-Smith standard, M = Modified, Q = Qther
b/ Indicate value in units, ml or gn
RECOVERED SAMPLE

Probe Rinse: Sample No.,. Dry Gatch: Sample No.

Liquid Level Marked Deseription

Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No,

Liquid Level Marked
Sealed

Sample No..

Liquid Level Marked
Sample Disposition :

Water Blank: Filter Blank:

Liquid Level Marked
Sealed

Sample No.

Sealed

Carrier Date Shipped:

Remarks:

Date of laboratory custody
Personnel accepting custody
Remarks:

Seal(s) broken by
Date broken

- 1I-60




L it

Run No E5P-1-3"2

MIDWEST RESEARCH INSTITUTE

PARTICULATE CLEAN-UP AND ANALYSIS

Date ~FIELD ANALYSIS Performed by
Impinger Sequence | 2 3 4 5 6
Impinger Type* h_ 5 TmM_ M
Final Volume** /86 Iz H Zi%
Initial Volume** 100 (100 0 749, 4
Difference 80 o 4 b3
* § = Greenburg-Smith standard, M = medified, O = Other
** |ndicate value and units (ml or gm)
' MRI LAB ANALYSIS
Sample |Filter Final Weight | Tare Weight |Sample [Performed
No. [Noe. Code (gm) (gm) Volume (m By . Date__
ZI
2
3
8 4 | 91,8343 | 67.3474 QP \sjufy
N - - [4
B 5 | 98.i810 | 96,5309 195 ) /
29 | 4 | 58653 | 28214 / !
6 -
6
7
8
9
Fsi/n 10 | 70,5701 | 705109 | 40 |GF shsju
1 v
~Comments: Codes:
1. Ether-chloroform extraction of impinger water
2. Impinger water residue
3. Impingers and back half of filter, acetone wash
4. Dry probe and cyclone catch (generally no data)
5. Probe, cyclone, flask and front half of filter, acetone wash
Folfen BIL W1, 031)1:’ 6. Filter
A Bik wi~0.% 7. Ether blank
criait +¥1®™9 8. Chloroform blank
9. Water blank
10. Acetone blank

MRI-Form P10 (10/72)
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MIDWEST RESEARCH INSTITUTE

— Lab Technician

UN ESPTRe2

MRI Project Number QML‘-OB

Field Dates

Plant 1.
Sampling Location —~ :
Sampling Date__ &(¢.[ &

- S FIELD CREW
Crew Chief ;mﬂ!;L[z\m&&

Testing Engineer

Engr. Technician

Process Engineer -

Qther

MRI = Form PO (10,/72) I-63




'NOMOGRAPH DATA

PLANT _&EA Qﬁmfﬁi' CQ
DATE J(_‘pl )

sapLing LocaTion _ B0 _[MET

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. H,0 aHg \L RLL

AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F T avg. b
PERCENT MOISTURE IN GAS STREAM BY VOLUNE T HO | 2N
BARGMETRIC PRESSURE AT METER, in. Hg " |28 o7
STATIC PRESSURE IN STACK, in. Hg
(Pm*0.074STACK GAUGE PRESSURE in in. Hy0) P 8,
LU
P
RATIO OF STATIC PRESSURE TO METER PRESSURE 5P |
AVERAGE STACK TEMPERATURE, °F T,
| we. | 350

- ﬁ'-
AVERAGE VELOCITY HEAD, in. Hy0 AP aug, &6‘ 85
MAXIMUM VELOCITY HEAD, in. Hy0 AP ax.
C FACTOR o o GO
CALCULATED NOZZLE DIAMETER, in. 2 255! > LG
ACTUAL NOZZLE DIAMETER, in. 28822 98
REFERENCE Ap. in. Hy0 _\TJ(_ A7~ | 1.

- [
EPA (Dun) 234
472

I-64



1SOKINETIC SAMPLING WORKSHEET

Plant Idﬂa& CQVV\u\:l‘ Lo, Date S/le / Ef

Sampling Location AV .P;_/e,?" Initial = 4.

Test Number __ &80 —~ T - ¥ 2

lsokinetic sampling equation:

vay = X Vs 17w
heres _ 5.168 (Tmgyg + 460) (Cp) (81) (Mf) (Dn?)
N
Vm; = Volme of the meter per sampling interval, £r3
K = Constant of fixed and assumed parameters,
dimensionless
APs = Velocity he_ad of § pitot, inck_xes Hy0
Ts = Stack temperature, °F
Assumed average meter temperature, °F Tmavg
LA
Pitot coefficient cp | _?4
Sampling time interval, minutes' i 3
Mole fraction dry gas \ ME .70
Nozzle diameter, inches _ | Dn a5
Barometric pressure, inches Hg Pb 25-_87
5.168 (LA + 460) (L3 (3) (7)) (252 K
\/_M_ 355.35

Copud  ron MLﬁvh-a_Q-

I-65
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ISQKINETIC PERFORMANCE WORKSHEET

Plant m&ﬂ' Cs

Test Number __ EP-TF —~ -2

Isokinetic equations

5 1 = L1039(Tsaygt460) (Vs q)

Date cﬁ'/b /8/
/TR

Sampling Location FFP - INVET ' Initial

Vs(8) (Ps) (M£) (Dn?)
Average stack temperature, °F Tsavs -35/
Meter volume (std), 17.64(Vu1)< ——EE) Pb —QQ,Q’? Vmg, g 13‘43
T = 63
Mole fraction dry gas, l00-% H90 32.1% = %)HZO M£ b7q
100 g

Molecular wt. dry sgack gas, lb/lb-mole Md 7¢3

(%GO, x 0.44) + (%0, x 0.32) + (AN + %CO x 0.28) | ¢ 3. 74
Molecular wt. stack gas, lb/lb-mole Ms

(d) (ME) + 18(L - ME) 2733
Static pressure in scack, abselute, in. Hg Ps

(Pb) + (0.074 x stack gage pressure, in H20) aQ-‘H
Stack velocicy, fpm P= .6‘4 Vs

+460 4’033

5,128.8 (Cp)(\/APsan) PsxMs
Toctal sample time, minutes 9 A
Nozzle diameter, inches Dn ~A50
1,030 ( 35/ + 460 1Q.23 ) %1 00,8
o33) (2L (28499 (679) GAs D) 0.
* ow sk LBI0 o 5}5[9,
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY

euane _ 1 0EAL Comenr G

ESP-T-4D
Sample Locacion __ SN JACET Sample Date _ S{&{RI

Sample Box No. &L Recovery Date
Sample Type Cleanup Person

Filter No. :ﬁ 3/

Sample No.
Sample Material Description

MOISTURE AND/QR SAMPLE

SILICA GEL

Sample Disposition

|
Impinger Sequence 1 2 3 4 3 |
Impinger Typed/ ) " |
Impinger Solution )-_\ac() 0. _dev _
Final Volume (wt)B/ 20 \e‘-? L | —_— __..._.7‘9"{'&
Initial Volume (we)2/ G0 100 _— l 588 7 =787 1581
Net Volume (wt)b/ 02 M Ve | HES 5.5
Sample Na,(s) I Silica Gel
-Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed l
Description of Impinger Solution
Total Moisture, gm : L;ﬁjg?s__
a/ 8 = Greenburg-Smith standard, M = Modified, O = Qther
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE

Probe Rinse: Sample No. Dry Catch: Sample No.

Liquid Level Marked Description

Sealed Sealed
Impinger Rinse; Sample No. Acetone Blank: Sample No.

Liquid Level Marked Liquid Level Marked

Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.

Liquid Level Marked Sealed

Carrier Dace Shipped:

Remarks:

Date of laboratory custody

Seal(s) broken by

Personnel accepting custody Dace broken

Remarks:

T1-68



MIDWEST RESEARCH INSTITUTE
T4
Run No. EX=L H-ZpARTICULATE CLEAN-UP AND ANALYSIS

Date 6!6(& FIELD ANALYSIS Performed by
Impinger Sequence 1 2 3 5 6
Impinger Type* M = n M
Final Volume** 202 /14 ] Hi¥4. 2
Initial Volume** 100 100 [2] 758,77
Difference %] /4 | S5
| 5.5
* § = Greenburg-Smith standard, M = modified, O = QOther
** Indicate value and units (ml or gm)
MRI LAB ANALYSIS
Sample |Filter Final Weight | Tare Weight |Sample Performed
Code (gm) (gm) Volume (ml}] By Date.
1
2
3
4 i21.80%4 | 66,1895 | gﬂ fply
5 99,3505 | 95,6798 | /4,0 / /
6 | 39137 3.8003 E ( !
=]
=)
7
8
9
10 | 76,5701 | 70,5709 | 4° G iy
v

Flter DK WOt > O,Bma

Ether-chloroform extraction of impinger water

Impinger water residue

Impingers and back half of filter, acetone wash

Dry probe and cyclone catch (generally no data)

Probe, cyclone, flask and front half of filter, acetone wash
Filter

MRI-Form P10 (10/72)

Accowe BIK wit. = =0, 8*‘"'-‘/ 7. Ether blank
8. Chloroform blank
9. Water blank
10. Acetone blank
I-69
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l

I-1-2 EPA Method 3 - Gas Analysis for Carbon Dioxide, Oxygen,
Excess Air, and Dry Molecular Weight
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I-1-3 Particle Sizing -~ Andersen High Capacity
Stack Sampler with 15 ym Preseparator
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MIDWEST RESEARCH INSTITUTE

Particle Siziﬁg - Andersen

RUN £5P.7~/-]

MRI Project Number ‘-}8‘?2-[.(0'%)

Field Dates
Plant Zfeal
Sampling Location ESP Z, leT
Sampling Date  5/7/2/8/

FIELD CREW
Crew Chief . N Hauses

F—ttar (. feesey

Testing Engineer

1

2

3

Engr. Technician 1 -ﬂ-’}—,—#mr [l (£ en
' . 2

3

Lab Technician 1 J, v €[JH ':5

2 _@.(2bb
3 _D. Olseh

Process Engineer | £ P -F‘Fmez’gfer
- 2

Qther

1
2

MRI = Form PO (10/72) 1-79




ANDERSEN SAMPLING CALCULATIONS

~ .
Plant _,géd / ' Date

5/2/8/

Sampling Location _ESA Tn fe4 Initial __ M DM

Test No. Egﬁ-—_I-/-J

Velocity head at sampling location, in. H920 APs o Sq
Stack temperature at sample point, °F Ts BC}/
Barometric pressure, in. Hg Pb 6?9“7/
. L
Static pressure in stack, in. Hg - 5.8 Ps )
(Pb) + (0.074 x gage pressure, in. H0) 28’.48
Percent moisture in gas stream by volume % Ho0 3/.?
Mole fraction, dry gas 100 = % H20 Mf bg
100 ]
Molecular wt. dry stack gas, lb/lb-mole Md 3/ 58
(% COy x 0.64) + (% 0y x 0.32) + (% Ny + % CO x 0.28) o
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(1 - Mf) R 7123
Stack velocity, fpm Vs
[Ts + 460 3,4[0'7
5,128.8 (Cp) QAsPs) Ps x Ms.
Calculated nozzle diameter, im. ?'/5 2.0 D“c .
Fs/Vs » i7 8
24 T , where Fs = 0.5 to 0.75 ft3/min
Actual nozzle diameter, in. el- s Dn, JA77
Assumed mefer temperature, °F Tm 70
Isokinetic sample rate,ﬁ)stack conditions, ftB/min Fs (GO
D - .
Vs (0.00694) (w)(_gé)
Calculated meter flow rate, ft:3/min Fm

Tt460\ (Ps
 Fs (Ts+460) (pb) (M£)

250

' 1-80
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ISOKINETIC PERFORMANCE WORKSHEET

Plant | yﬁd/ "Date 5./62/2/

Sampling Location _ESP -Tnle F : Initial M D&

Test Number EspP L ~1-1

Isokinetic equation:

0 1 = 12039(Tsaygts60) (Vmgp g)

Vs(0) (Ps) (Mf) (Dn%)
Average stack temperature, °F _ TSavg @l)
Meter volume (std), 17.64(Vm) Pb+A_.f.l.§..!E) u‘g{i%gf‘?/ ' Vg, 4 -
. Tom = %7 ’
Tt460 - > ,jf/ 5,75
Mole fractiom dry gas, 100-% Hy0 éz 5.5 ME
| 100 ~745
Molecular wt. dry stack gas, lb/lb-mole Md , 5.3
(%05 x 0.44) + (%05 x 0.32) + (%N, + %CO x 0.28) 3.
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(L - Mf) 2.8, 1A
Static pressure in stack, absolute, in. Hg Ps i
(Pb) + (0,074 x stack gage pressure, in H0) . 39"{8
Stack velocity, fpm AP'-: ’?7?4) Vs /
T 54460 ﬁp-‘&\okﬂ 2 4 [
5,128.8 (Co)(AFs ) VEsmts 1™ (3:3"10‘)
Total sample time, minutes ] _ 34
Nozzle diameter, inches Dn _ v 177
1,039 ¢ 39/ 40y 575, %1 9274
34l (3H) @849 (745 ) (4172 (gi.0)
(3849)
( )z admd
1-82



PARTICULATE SAMPLE

Plant ‘T_Q(_ed /

RECOVERY AND INTEGRITY

Run No. Es P"’I"‘/“"/

Sample Location [ESP ~Xnlef

Sample Date & /2/8(

Sample Box No.

Recovery Date

Sample Type _H{K Particie Size

. Cleanup Person

Filter No. 13
Sample No.
Sample Material Description

MOISTURE AND/OR SAMPLE

SILICA GEL

|
Impinger Sequence 1 2 3 4 5 |
Impinger Typed/ |
Impinger Solution . I
Final Volume (wt)2/ 4 470,17
Inicial Volume (wt)bd/ o | H470.0
Net Volume (wt)B/ H/ | i
Sample No.(s) ) I Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed I
Description of Impinger Solution )
Total Moisture, gm Ll 9
a/ S = Greenburg-Smith standard, M = Modified, O = Qther
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE

Probe Rinse: Sample No. Dry Cactch: Sample No.

Liquid Level Marked Description

Sealed Sealed

Acetone Blank: Sample No.

Impinger Rinse: Sample No.
. Liquid Level Marked

Liquid Level Marked

Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed

Sample Disposition

Carrier

Date Shipped:

Remarks:

Date of laboratory custody

Seal(s) broken by

Persomnel accepting custody

Date broken

Remarks:

I-83
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MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen HCSS

MRl = Form PO (10/72) -85

I RUN_FSPT- 2~/
MRI Project Number 44 92 —/.(03)
Field Dates
l Plant eal
Sampling Location ES@ .74 e
Sampling Date 574745/
l ' FIELD CREW
Crew Chief _ M' IL&/?S{’/’
I Testing Engineer 1 'f: il /A’er
5 _
i 3
Engr. Technician 1 /£, H&‘F‘FM&/GS%QV‘
2
i —
l Lab Technician 1 T, Pﬁ 724 /ﬂﬁ/%
26 (9bb
3 D, 0lsoh
l Proce'ss Engineer 1 F—; /7/0-/"7£M 9/2‘7121"‘
| - 2
l Other ]
l 2

l




ANDERSEN SAMPLING CALCULATIONS

Plant Z:O{P_{) / - Date 5/"’ /8I
Sampling Location ESP - Injed Initial MDA
Test No. _EQP - T-2-|
Velocity head at sampling location, in. H30 APs (06
Stack temperature at sample point, °F Ts qlc7
Barometric pressure, in. Hg Pb 28.69
Static pressure in stack, in. Hg‘ Ps Q% Q..Lo
ng? + (0,074 x gage prgssure, ine. H20) S
Percent moisture in gas stream by volume % Ho0 20
Mole fraction, dry gas M}P_ ME 70
100 !
-Molecular wt. dry stack gas, lb/lb-mole Md # i i_-
(% COp x 0.44) + (% 0y x 0.32) + (% Ny + % CO x 0.28) 3115
Molecular wt. stack gas, lb/lb-mole Ms . 22)
(Md) (ME) + 18(1 - Mf) >l
B = 70
Stack velocity, fpm ) Vs
Is + 460 2(p37.2b
5,128.8 (%&) QUSPS) Ps x Ms
. LR & MNe 27,20
Calculated nozzle diameter, in. Dnc ‘
Fs/Vs 77
26¥ " , where Fs = 0.5 to 0.75 £t3/min . (b2 '
Actual nozzle diazmeter, in. Dna A7
Assumed meter temperature, °F Tm (L2
Isokinetic sample rate,_ stack conditioms, fn3/min Fs
D
Vs (0.00694) (17)(_?)
Calculaged meter flow rate, ft3/min Fm
oo
Fs (—-—-99) (ﬁfluf)n 259
62 \}55460/ \P>/ 23,44 '

* Oprined from. dato. on 5/2/81 AT ESP Outlet

(eopy Frome omgmal )
1-86
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1SOKINETIC PERFORMANCE WORKSHEET

Plant Id(’[ﬂ ' : Date 5/‘-]_L$I

Sampling Location EQ,O—IJ\\(’;{- ' Initial T4

Test Number £330 - -2-)

Isokinetic equation:

7° I = 1’039(T5avgﬁ60)cvmstd)

Vs(8) (Ps) (M£) (Dn?)
A o (370)
verage stack temperature, °F Tsavg )
b5 s =
Metar volume (std), 17.64(Vm) (53&"?%&%& %\’: : «aél‘gbq Vg, 4
: 2 VM‘—' bu';'g
7Y T4 60 Tt 40 = 534 5.49%
o 30,51
Mole fraction dry gas, 100-% Hy0 % H,0 = 30.5] ME
100 A
Molecular wt. dry sca«:k‘gas, 1b/lb-mole Md %
(%C0y x 0.44) + (%05 x 0.32) + (%N + %CO x 0.28) CIN-)
Melecular wt, stack gas, lb/lb-mole Ms
Md) (M£) + 18(1 - Mf 210
:gi.as)' (qe‘)L ¢ -(nq) 107
Static pressure in stack, absolute, in. Hg 53 Ps
(Pb) + (0.074 x stack gage pressure, in H20) Q‘S.Q.La
Stack velocity, fpm AP =03 Vs
T 5+460 Cp =34 y (3348)
= (T3 b,
5,128.8 (.%EI)(\/%D%San) Yegwis aAP=( B%tlo, o
Total sample time, minutes 9 24
Nozzle diameter, inches Dn A7
(376)
1,039 (O +460)(__3.492> ) % I (41,3)
(Bbbud( )(28.9 (. 6T)(, 2) ,
(3btbih( 21 ) (2.2 L7 100, 2o
* See Sampiing aadeulaFicr. () eactust

(copy From oreyg inal)
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PARTICULATE SAMPLE RECQVERY AND INTEGRITY

Plant Id‘m | Run No. E_ﬁpI’"ﬂZ ""'/

Sample Location ESQ - a /(-Z‘f' Sample Date
Sample Box No. Recovery Dace
Sample Type HCss Particle S/ ze Cleanup Person
Filter No. &)5

Sample No.

Sample Material Desgription

MOISTURE AND/OR SAMPLE SILICA GEL

|

Impinger Sequence 1 2 3 4 3 I
Impinger ’rypeé./ |
Impinger Solution I
|

|

|

|

2 —
U3

Final Volume (wt)E/ 5!,‘2
Initial Volume (wt)P,/ (0]

Net Volume (wl:)_'?../ Y PY4)

Sample No.(s) Silica Gel
Combined impinger contents, Sample No, Color
Liquid Level Marked GContainer(s) Sealed
Description of Impinger Solution ___
Total Moisture, gm S 2
a/ & = Greenburg-Smith standard, M = Modlfled, 0 = Other
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No, Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No,. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Dispositien
Carrier Date shipped:
Remarks:
Dace of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remartks:
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN_£$0-7-3-/

MRI Project Number 49%—[(03)
Field Dates

Plant T Jeal

Sampling Location 25D T+, (e
Sampling Date &/, /8] .

FIELD CREW
Crew Chief M, Hancen
Testing Engineer 1 7. (W4 (Rer
2
3
Engr. Technician | M. H[anséh
2
3 .
Lab Technician 1 X, ﬂt U-e[dn/:S
: .2 G Csbh
3D olson
Process Engineer | £ fotf mecester
2 -
Other 1
2

MRI - Form PO (10/72) 1-91




ANDERSEN SAMPLING CALCULATIONS

Plant -—’CJM /

Date 5///3/

Sampling Locatioen E SE T4 /Q_i Inicial /MO HMH
Test No. ﬁfp T3~/
Velocity head at sampling location, in. H30 APs /.00
Stack temperature at sample point, °F Ts 347
Barometric pressure, in. Hg Pb 0’73’?1/

- : P _
Static pressure in stack, in. Hg — 5.87 Ps 0?351

(Pb) + (0.074 x gage pressure, in. H20) ‘
d5s s mvtne]
Percent moisture in gas stream by volume % Hy0 H#BO
Mole fraction, dry gas w ME %
100 .70

Molecular wt. dry stack gas, lb/Llb-mole Md 3]‘53

(% €Oy x 0.44) + (% 0y x 0.32) + (% Ny + % CO x 0.28)

Tm+460 Ps
Fs (Ts+460) ( ) (M£)

Molecular wt. stack gas, lb/lb.mole Ms -
(Md) (M£f) + 18(1l - Mf) a7‘5,
Stack velocity, fpm Vs %
’TS + 460 Ty
5,128.8 (Cp) (VAPS) Ps x Ms 4,‘503
Calculated nozzle diameter, in. F'-S - ,éc) D“c
Fs/Vs (Pj‘g
2¥ 7w , where Fs = 0.5 to 0.75 £&°/min S isé
Actual nozzle diameter, in. (go_ £0 D“a . /57
Assumed meter temperature, °F Tin 75
Isokinetic sample rate,_stack conditions, ft:3/min Fs
Dn L
Vs (0,00694) (Tr)(_zi)
Calculated meter flow rate, ft3/min Fm

A58
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1SOKINETIC PERFORMANCE WORKSHEET

Plant ‘ZJM( '
Sampling Location ZSP Zu (2l
Test Number _ £SP~7T-3—(

Isokinetic equation:

 1,039(Tsaygt460) (Vg q)

w1 vs(8) (Ps) (Mf) (Dn%)

Date 5///3/

Initial” M DOH

Average stack temperature, °F TSavg 39’7
. (40%,9)
2 .
Meter volume (std), 17.64(Vm) (PHAM) g?‘-_. 28,9 Vmge 4 -
13.6 - / /./ '
— T = 754/ 7,
Tomtd Um = 7,705
Mole fraction dry gas, 100-% Hy0 aa.a% colloted, ME
100 0719
Molecular wt, dry stack gas, lb/lb-mole Md
(€0, % 0.44) + (%0, x 0.32) + (%Np + %CO x 0.28) 31.58
Molecular wt. stack gas, lb/lb-mole Ms
o (Md) (ME) + 18(1 - Mf) ?7'75
Static pressure in scack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H20) 38.5[
- 1,80
Stack velocity, fpm ﬁ%;’(:’sq Vs :
JEEE00 B (ysneT 448 H
_ - ) !
5,128.8 (Cp) (VAPs,yq) ¥ Psnits 1 135)
)2
Total sample time, minutes 9 30
Nozzle diameter, inches Dn ./57
1,030 ¢ 297 ey T4/ ) %1 97.5.
HHTD (20 ) (256D 18) 51D t‘/oé..’ﬂ

c4135) - _ ' (

I-94
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant IJCQ (

Sample Location __E£ 54 "I_IA let

Sample Box No. Recovery Date
Sample Type HCSS FPerteele  Sice Cleanup Person

Filter No. 3’7

Sample No.
Sample Material Description

Run No. ES/)‘-"Z- g ’/

Sample Date .5://"/ =74

MOISTURE AND/QR SAMPLE

Impinger Sequence 1 2 3 4 5

Impinger Typed/

Impinger Solution

SILICA GEL

Final Volume (wt)b/ _S'ﬂ 453-,
Initial Volume (we)B/ _ Q@ He513
Net Volume (wt)2/ 59
Sample No.(s) Silica Gel
-Gombined impinger contents, Sample Na. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution _ :
Total Moisture, gm bl 8
~a/ 8 = Greenburg-8Smith standard, M = Modified, QO = Other
b/ 1Indicate value in units, ml or gm
RECQVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No,
Liquid Level Marked Description
_ Sealed Sealed
Impinger Rinse: Sample No, Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory cusgody Seal(s) broken by
Personnel accepting custody Date broken
Remarks:
I-95
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MIDWEST RESEARCH INSTITUTE

Particle Sizing -~ Andersen

RUN B P-T-4-{

MRI Project Number 4§92 ﬂ63)
Field Dates

Plant Ldea
Sampling Cocation ZsO—1,, (e T
Sampling Date E;ZQ[Q_/'

FIELD CREW
Crew Chief M. Hensey
Testing Engineer 1 /), /'(anse/q
2
3
Engr. Technician 1 T, (Jo [Kev
2 L, Hoftmeister
3 .
Lab Technician | N Paue/dh/'s
2 _6.Lobb
3 _D. Ofsuon
Process Engineer | K. 7‘/6#/’(61’5 fer
- 2
Qther 1
2

MRI = Form PO (10/72) I-97




 ANDERSEN SAMPLING CALCULATIONS

Plant .'Z;[é’ﬂe (

Sampling Location ES2 Zu(eT
Test No. ESP-T-H+-/

Date _5/0?/3/

Initial LMJ)H

Velocity head at sampling location, in. H920 APs ,7?
Stack temperature at sample point, °F Ts 255
Barometric pressure, in. Hg Pb Qg‘, 77
Static pressure in stack, in. Hg' - 5--8 Ps q;)g‘s"/
(Pb) + (0.074 x gage pressure, in., H30)
Percent moisture in gas stream by volume % HoO &'029
Mole fraction, dry gas M ME /
- 100 o7
Molecular wt. dry stack gas, lb/lb-mole Md 3/ 5‘8
(% C0p x 0.44) + (% 0y x 0.32) + (% Ny + % CO x 0.28)
Molecular wt. stack gas, lb/lb-mole Ms &)7; é‘?‘?(
(Md) (M£) + 18(1 - M£f)
Stack velocity, fprn' Vs |
Ts + 460 '_?,ﬁDb
5,128.8 (Cp) (\/APs) Vs = s
Calculated nozzle diameter, in. Fg - -6(0 D“c
Fs/Vs /é;l
24 ™ , where Fs = 0.5 to 0,75 ftslmin o
Actual nozzle diameter, in. @0-—4, 0 lZJna ‘[57
Assumed meter temperature, °F Tm 85 .
Isokinetic sample ral:e.,zstac.k. conditions, ft:3/min Fs
Vs (0.,00694) (w)(E.;.a.) ,5b
Calculared meter flow rate, ft3/min Fm

w460\ (Ps
Fs (1:54-460) (ﬁf) (H0)

7
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ISOKINETIC PERFORMANCE WORKSHEET

Plant ,!—:[ec/ _ Date 5/02/3/
Sampling Location £S5/ 4 [fe [ Initial _ M DA
Test Number EspP - L ~H~{
Isokinetic equation:
% 1= 1,039(Tsav MéO)(Vmstd)
, VS(G)(PS)(Mf)(Dn )
Average stack temperature, °F TSavg 355'
Meter volume (std), 17 64 (Vm) (Pb+Aﬂ% V”‘ é,'35" Vmg, 4 -
Tar+460 Tm 3 235 5, 9M
/’b 29,77
Mole fraction dry gas, 100-% H,0 9_5{,57. MfE
100 7109
Molecular wt, dry stack gas, lb/lb-mole Md 53
(%C0y x 0.44) + (%0, % 0.32) + (%N, + %GO x 0.28) 3.
Molecular wt. stack gas, lb/lb-mole Ms |
(Md) (ME) + 18(L - Mf) 27. &
Static pressure in stack, absolute, in. Hg Ps . 4
(Pb) + (0.074 x stack gage pressure, in H20) 283
- <79
Stack velocity, fpm Ap- Vs
Tsraoo AP é,;?.z) - 13q08
5,128.8 (Cp)(V EFsug) ¥ Ponits [ Wﬁ(ﬁ)
Total sample time, minutes <) 9.1')1‘
Nozzle diameter, inches Dn ,/57
1,039 ( 355@%-%0)( 5.94 %1 108
(3909)(»1-9:3‘!)('?09')('709)015‘72) cl.oi:.
’ 28, .
24 8 Y | |
(4)309) ( ) - n w! > l
1~-100

om3) |




PARTICULATE SAMPLE RECQVERY AND INTEGRITY

Plant IO{&Z/___ Run No. _ESP“I""/ ~(

Sample Location £SP Znlet Sample Date __5/5{/;9/
Sample Box No. Recovery Date

Sample Type }/C§§ per'f'life SrZe- GCleanup Person

Filter No. [j7

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE SILICA GEL

|
Impinger Sequence 1 2 3 & 3 |
Impinger Type2/ I
Impinger Solution |
Final Volune (wt).'l/ Yi 4726
Initial Volume (wt)B/ l $U.o
Net Volume (wt)R/ 5] | /.0
Sample No.(s) ' I Silica Gel
-Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed I
Description of Impinger Solution
Total Moisture, gm 52.0
a/ & = Greenburg-Smith standard, M = Modified, 0 = Other
b/ 1Indicate value in units, ml or gm
RECOVERED SAMFLE
Probe Rinse: Sample No. Dry Cactch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse; Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed . Sealed
Water Blank: Sample No. Filter Blanmk: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks:

I-101
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN ESPT -1 -
MRI Project Number 4 842 —L(63)
Field Dates
Plant [Py
Sampfﬁ%c—cﬁhn ESP Lulet
Sampling Date 5/2/3]

FIELD CREW

Crew Chief M. He sen
Testing Engineer M. Hao o s4

o | —

A 1a
2 E, Hptd meister
3 .

Engr. Technician

Lab Technician 1 S ’P‘ﬂu@[an,}

2 G. (obh
3__D.ofson
Process Engineer 1 F Hd#hdﬁ'@"
)
Other 1
2

MRI - Form PO (10/72) 1-103 |




ANDERSEN SAMPLING CALCULATIONS

Plant Ic{ ea,/ ‘ Date

Sampling Location EﬁQ En(e"’ Initial

Test No. ESP-I-/-;_;L

5/3/8/

MDY

Tm+460\ (Ps
Fe (Ts—l-460) (FE) (ME)

Velocity head at sampling location, in. H20 APs .‘7‘/
Stack temperature at sample point, °F Ts L[QI-(
Barometric pressure, in. Hg Pb &9:99
. 5 gil .
Static pressure in stack, in. Hg - Ps 43 45
(Pb) + (0.074 x gage pressure, in. Hp0) ’
Percent moisture in gas stream by volume % H90 QSa 5
; 100 - % Hp0 .
Mole fraction, d as ot - e ev ME
» ¢TIV & 100 -7"/5
Molecular wt. dry stack gas, lb/lb-mole Md 3/ 59
(% COy % 0.44) + (% 0y x 0.32) + (% Ny + % CO x 0.28) ‘
Molecular wt. stack gas, lb/lb-mole Ms :
(Md) (ME) + 18(L - M) 23,12
Stack velocity, fpm Vs
[Ts + 460 3,951
5,128.8 (Cp) (\/APS) Ps x Ms
Calculated nozzle diameter, in. Fg"z '(D' Dnc )
Fs/Vs 3 . 1'70
24 T , where Fs = 0.5 to 0.75 £ft7/min
Actual nozzle diameter, in. b/'— L’-S D“a ,/77
Assumed meter temperature, °F - Tm 7 8
Isokinetic sample rate, stack conditions, ftB/min Fs (D(
D
Vs (0.00694) (-rr)(_%) °
Calculated meter f£low racte, ft3/min Fm

279
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ISOKINETIC PERFORMANCE WORKSHEET

Plant Ic{_ea{ Date 5!0'1[3/
Sampling Locatiom <P Talet Initial M

Test Number __ ES5FP- T- /-2

Isokinetic equation:

1,039(TSayg460) (Vingrq)

% 1= 3
Vs(9)(Ps) (ML) (Dn*<)
Average stack temperature, °F | TSavg Lfol..' (334)
Mecer volume (std), 17.64(Vm) (Pb-l-i’ﬁ) %g:é;‘é;gq Vmg, g 3 q,
= Ton = ' ' ’
T80
U = Yl
Mole fractiom dry gas, 100-% Hp0 2 5, o ME
100 _ 0'75
Molecular wc. dry stack gas, lb/lb-mole Md
(%0, % 0.46) + (%0, x 0.32) + (N + %CO x 0.28) 3/.68
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (M£) + 18(L - ME) 2819
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H20) &9,45
Stack velocity, fpm | AP:('. 6‘65) Vs
Tsth60 qo= P39y 3;347
5,128.8 (Cp) (VAPs,q) 1 Bsnits (5474)
o
Total sample time, minutes 8 [5
Nozzle diameter, inches Dn . ['77
1,03 (404G 6-1-)460)( 3.9 %1 0.9
B85 (15) @845) (75 TP 7 '4)
(3,474)

I-106
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PARTICULATE SaMPLE RECOVERY AND INTEGRITY

Plane __Feclea/ Run No. __ LSP-T- /-2
Sample Location _ £ES02 Tulet Sample Date 5'/22_[5'/
Sample Box No. Recovery Date

Sample Type _ H (S5 Pavrticlg S2¢e Cleanup Person

Filter No. é

Sample No,
Sample Material Description

MOISTURE AND/OR SAMPLE

SILICA GEL

|
Impinger Sequence 1 2 3 4 5 l
Impinger Typed/ |
Impinger Solution l
Final Volume (WC)E/ K7 4716
Inicial Volume (wt)b/ (@] I Y70.9
Net Volume (wt)b/ K7 | 0.7
Sample No.(s) l Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed l
Description of Impinger Solution :
Total Moisture, gm 277
a/ § = Greenburg-Smith standard, M = Modified, O = Qther
b/ Indicate value in units, ml or gn
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Marked ' Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed

*Sample Disposition

Carrier Date Shipped:

Remarks:

Date of laboratory custody

Seal(s) broken by

Personnel accepting custody Date broken

Remarks:
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MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen

RUN_ESP=I~2~21

MRI Project Number HE ?p‘t"'i( 03)
Field Dates

Plant adeal

Sampling Location T fe
Sampling Date &/4/ 8
A

i FIELD CREW
Crew Chief M., #féhbeh
l Testing Engineer 1 7, w& /_Ker‘
2
i e
Engr. Technician | ;'7 )L/Q ‘]O‘Fm e/_%'ﬁ? r
' 2
3 - '
—— a
I Lab Technician 1 o . pd Ue/dn /5
= 2 6. (o
3 D. Ofson
l Process Engineer | ., Ho # Me{?{'élf‘
-2
' Qther 1
1
l MRI - Form PO (10/72) I-109




ANDERSEN SAMPLING CALCULATIONS

Plant I.-dé’_{l) Date 5'/‘-/ /3)
Sampling Location ESP- Ty let- Initial 77/
Test No. ESP-T-2-0)

Velocity head at sampling location, in. H20 APs | 73
Stack temperature at sample point, °F Ts 380
Barometric pressure, in. Hg Pb 8,73
Static pressure in stack, in. Hg- Ps 2% 30
q?(il_:')‘z’ + (0.074 x gagg_sp?gessure, in. H20) ‘
Percent moisture in gas stream by volume ASSUMED % Hp0 20
Mole fraction, dry gas w ME
100 10
Molecular wt. dry stack gas, lb/lb-mole Md % _
(% GOy % 0.44) + (% 0y x 0.32) + (% Ny + % CO x 0.28) | 3115
Molecular wt. stack gas, lb/lb-mole _ Ms
(Md) (M£) + 18(1l - Mf) 27702
2443 . o1
Stack velocity, fpm 3%0 Vs
Ts + 460
L
5,128.8 (Gp) (ars) Ves xns 324441
. N Y S -
Calcyqlated nozzle diameter, in. Dnc
PETAEE | A0
24 ® , where Fs = 0.5 to 0.75 ft.?’/min .59
Actual nozzle diameter, in. Dna ‘/77
Assumed meter temperature, °F Tm =5~
Isokinetic sample rate,_stack conditions, £e3/min Fs

Dn,

Vs (0.00694) (13')(_.2_.) | - _ -

Calcula,l:ed meter flow rate, ft3/min Fm
o (TEH460 BSPES 6y | |
54 \[£t460/ \Pb 7 v

28,73
% OGTAWED FROM DATA ACQUIRED ON 5/3/3) AT E3P OUTLET

(opy  grom. eviginal )
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ISOKINETIC PERFQRMANCE WORKSHEET

Plant __:_fde() ] Date S'/l.[ /3]
Sampling Lecation ERD - T'nlet Initial
Test Number ERP -J--9 -2

Isokinetic equation:

1,039(Tsayet460) (Vmgp 4)
¥ 1 == g SZ.L
Vvs(8)(Ps)(M£) (Dn*%)
Average stack temperature, 9F ' Tsavg (3e4)
; 230
+ :13 .- B -
Meter volume (std), 17.64&?&3_ Pb+A_M 4H =, 2 Vg, 4 :
13.6 Pb=2%.73 590
MeTmte60 ¥ms= .25 '
T+ YLD =537,
Mole fraction dry gas, 100-% H70 % HaO = 2\ ME
100 ' v
Molecular wt. dry stack gas, lb/lb-mole Md %
(%C0y x 0.44) + (%05 x 0.32) + (%Ny + %C0 x 0.28) s
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(l - Mf) 27.2)
Static p;ressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H20) 18.20
Stack velocit £ RO ‘ AP= .13 Vs
7, iPm T s4+460 ap=( gj) ) Cuo%)
5,128.8 (Cp)(VAF PsxMs Cp=.%

128 fs,g”( _jgavs) 383 37,3 | 3344 49
Total sample time, minutes , < a4
Nozzle diameter, inches Dn A7

(364
1,039 (__3%0 A 460)(__5.90 ) %1 (34,00
G4y (_ 24 ) (28,300 (.7 )¢ 137%) 32.92
| (H03)
% See Samouine  CAceuamons ( Daectual
(eopy frome orginal )
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PARTICULATE SAaMPLE RECOVERY AND INTEGRITY

Plant ___,L{eﬂ/ Run No.
Sample Date 5/4/?_/

Sample Box No. Recovery Date ‘
Cleanup Person

Sample Location Egp—l'u /g."f'

Sample Type __H# (S5 Fprticle 5/2 e
Filter No. \(27

Sample No.
Sample Material Description

£ 5P~ T-A~3

MOISTURE AND/QR SAMPLE

SILICA GEL

I
Impinger Sequence L 2 3 4 5 |
Impinger Typed/ I
Impinger Solution l
Final volume (wl:).tl./ 505!2 45..“iq
Inicial volume (wt)B/ __| 4462
Net Volume (wt)P./ %O(() i 9.7
Sample No.(s) l Silica Gel
Combined impinger contents, Sample No. _ Color
Liquid Level Marked Container(s) Sealed l
Description of Impinger Solution
Total Moisture, gm 5L 7
a/ S = Greenburg-Smith standard, M = Modified, O = Other
b/ Indicace value in units, ml or gm
RECOVERED SaMPLE

Probe Rinse: Sample No. Dry Cacch: Sample No.

Liquid Level Marked Description

Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.

Liquid Level Marked
Sealed

Water Blank: Sample No,. Filter Blank:
Liquid Level Marked

Sample Disposition

Liquid Level Marked
Sealed

Sample No.

Sealed

Carrier Date Shipped:

Remarks:

Date of laboratory custody

Seal(s) broken by

Personnel accepting custody ' Date broken

Remarks:

I-113
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN ESP-T-3-

m::dpﬁoif:: Number 4/392-L(03)

Plant Td ea (
Sampling Cocation E<@ Lmlet
Sampling Date Ezlml

FIELD CREW
Crew Chief M. Hansen

Testing Engineer TelalKer

1
2
3

M Mansen

Engr. Technician

|
2
3

Lab Technician ! 3. Cu velones
2 6. Cobb
3 D an

Process Engineer 1 F. Ho ¥l eidter
2

Qther

1
2

MRI - Form PO (10/72) I-115




ANDERSEN SAMPLING CALCULATIONS

Plant ZJQJL/ Date 5///?/

Sampling Location ESP Zuwlet Initial M O

Test No. __ ESP-T <)

Velocity head at sampling location, in. H20 APs 'QL{
Stack temperature at sample point, °F Ts Llog
Barometric pressure, in. Hg Pb ﬂ‘ql/
. . . : -5,8" .
Static pressure in stack, in. Hg Ps a"g 5-/
(Pb) + (0.074 x gage pressure, in. H20) ' !
Percent moisture in gas stream by volume % HoO 283
Mole fractiom, dry gas 100 - % H20 ME 79\
100 .
Molecular wt. dry stack gas, lb/lb-mole Md g
(% 002 X 0.4‘4) + (% 02 X 0.32) + (70 Nz + 7¢ CO x 0.28) 31'5
Molecular wt. stack gas, lb/lb-mole Ms a"7."73
(Md) (M£f) + 18(l - ML)
Stack velocity, fpm Vs |_|
: fTs + 460 ¥ l‘I)
5,128.8 (Cp) (VAPS) Ps x Ms !
Calculated nozzle diameter, in. Fs~ Lelhy Dnc
Fs/Vs R ib 5
2N " w , where Fs = 0.5 to 0.75 f£t>/min .
Actual nozzle diameter, in. e[pLLO Dna | 5b
Assumed meter temperature, °F Tm '77
Isokinetic sample rate,_stack conditions, ft3/min Fs
Dn, 2 a—
Vs (0.00694) () _2_
3,04
Calculated meter flow rate, ft”/min Fm
27C

Tm+460 Ps
Fs (Ts-i—460) (Pb) (M£)

I-116
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LSOKINETIC PERFORMANCE WORKSHEET

Plant Ic/éd/ Date .57///3/ |

Sampling Location &3P Jmlet Initial M O

Test Number SO~ T ~

Isokinetic equation:
'3

- 1,039(Tsaypt#60) (Vmg, 4)
vs(8)(Ps)(M£) (Dn?)

%1

Average stack temperature, °F TSavg (ggﬁé)
Metar volume (std), 17,64(Vm) (Pb+A...IE‘.‘LE) ?f::?g /ql-/ Vg, 4 :
TR0 = g4.0 5:Q4
Un = o33
Mole fractiom dry gas, l00-% Hy0 52‘7.30/6 ME
100 , 708
Molecular wt. dry stack gas, lb/lb-mole Md 5‘ 58
('/.COZ x 0.44) + (’LOZ x 0,32) + ('/.Nz + %CO x 0.28) *
Molecular wt. stack gas, lb/lb-mole Ms '
(Md) (ME) + 18(1 - Mf) 12761
Static pressure in stack, absolute, in. Hg Bs g 5)
(Pb) + (0,074 x stack gage pressure, in H20) ‘Q ‘
= 2 4 '
, . ¢ . A % v
Stack velocity, fpm — ?P _-(:,7(05(-’)\ s 4}}4@
5,128.8 (Cp)(\/APsavg) PsxMs = 9 1('3‘?0: 2 qn)
b' -
Total sample time, minutes 8 24
Nozzle diameter, inches Dn o/ 5@
1,03 ( H0gH0 0y 5,94 %1 09,0
] L
@40) (24 ) Q2.5 («708) (. 156 2) €/i3.7)

(3917)

I-118
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PARTICULATE SAMPLE REGOVERY AND INTEGRITY

Plant I{{éd/

Run No. ESP- '3*2

Sample Location —,—E-'SP-,ZM (ef .

Sample Date 5://7/3/

Sample Box No.

Recovery Date

sample Type _ M (S5  Pardicfe Sz e

Cleanup Person

Filter No, 3 8

Sample No.
Sample Material Description

MOISTURE AND/QR SAMPLE

Impinger Sequence 1 2

SILICA GEL

Impinger Typed/

Impinger Solution

I
|
I
l
} 48,1
|
I

Final Volume (wt)b/ 50_ w10.0
Initial Volume (wt)B/ _O
Net Volume (wt)R/ _50 [:4
Sample No.(s) Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm 5/, 9
a/ 8 = Greenburg-Smith standard, M = Modified, O = Qther
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE

Probe Rinse: Sample No. Dry Catch: Sample No.

Liquid Level Marked Description

Sealed Sealed

Acetone Blank: Sample No.

Impinger Rinse: Sample No,
: Liquid Level Marked

Liquid Level Marked

Sealed Sealed
Wacer Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed

Sample Disposition

Carrier

Date Shipped:

Remarks:

Date of laboratory custody

Seal(s) broken by

Personnel accepting custody

Date broken

Remarks:

I-119
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN FSP_T-4-2

MRI Project Number 4892 -L(03)
Field Dates

Plant %'d Zal
Sampling ocaﬁon P Loalet
Sampling Date § 5?2_73/

FIELD CREW
Crew Chief m. Manﬁely

M, Hanses

Testing Engineer

Engr, Technician 1 fW&ler'
2 L Hofmeister

'3 ,
Lab Technician 1 ZT. Py velonis
2 Gdf/)bb
3 . o2lson
Process Engineer 1 . Uodf melsterv
-2
Other ]
2

1
|
] .

MRI = Form PO (10/72) I-121




ANDERSEN SAMPLING CALCULATIONS

Plant ﬂaa( Date 5[33[ 3/ '

Sampling Location ESP-ZuleT Initial_ MDA
Test No. ESB'—I—_‘f" 2

Velocity head at sampling location, in. H90 APs 093
Stack temperature at sample point, °F Ts 380
Barometric pressure, in. Hg Pb .75
. Y4
Static pressure in stack, in. Hg ~ 5'9 Ps ' '23.53
(Pb) + (0.074 x gage pressure, in. Hp0)
Percent moisture in gas stream by volume % Ho0 aq'g
Mole fraction, dry gas _]_'29__'__:/:__H_2_ ME 708
100 .

Molecular wt. dry stack gas, lb/lb-mole Md 3/‘ 5‘8
(% COy x 0,44) + (% 09 x 0.32) + (% Ny + % CO x 0.28)
Molecular wt. stack gas, lb/lb-mo].e{ Ms 37.(0}
(Md) (ME) + 18(1 - ME) .
Stack velocity, fpm Vs .
[Ts + 460 ,{,?)0(0
5,128.8 (Cp) (\/APS) Ps x Ms
Calculated nozzle diameter, in. Féf- '58 D“c
Fs/Vs » [5 7
24 T , where Fs = 0.5 co 0.75 ft3/min
Actual nozzle diameter, in. O- 4.0 Dna .1-5'7
Assumed meter temperature, °F Tm g_?)
Isokinetic sample rate,_ stack conditions, ft3/min Fs
. D .
Vs (0.00694) (w)(_’z‘_a) | 59
Calculated meter flow.rate, ftB/min Fm
Tm260\ [Ps ,ab!
Fs =} (M£)
Ts+460/ \Pb

I-122
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ISOKINETIC PERFORMANCE .WUR.KSHEET

Plant Ic[ea/ '
Sampling Location ESP Lulel
Test Number _ ESP-T—-i~2

Isokinetic equation:

1,039(Tsayet460) (Vmg, )

L= Vs(G)(Ps)(ME)(Dnz)

Date5/az/5'/

Initial M Df/

Average stack temperature, °F TSavg ;% O
' 385.¢
Metar volume (std), 17.646(Vm) (Pb _é.‘.’.ﬁ> Vi = (282‘?5 Vige g
3.6/ PAFERA 591
' Tm+460 ',7
Tm= 79.9
Mole ‘fractiom dry gas, 100-% H70 ME ;%g,
100
ﬂolecular wt. dry stack gas, lb/lb-mole Md 3/-6'8
(G0, x 0.44) + (%0y x 0.32) + (%N, + %CO x 0.28) *
Molecular wt. stack gas, lb/lb-mole Ms 47.70
(Md) (ME) + L8(1l - ME)
Static pressure in scack, absolute, in. Hg Ps Q@ 22
(Pb) + (0.074 x stack gage pressure, in H20) ’:
np= OQ;_
k loci £ Vs
srack velecley, tem [Ts+460 Ap:(.qgss)' b) | y 299
5,128.8 (cp)(\/APsavg) PsxiMs fs‘:(3 . w,q‘;ﬁ;
Total sample time, minutes 8 3’-’
Nozzle diameter, inches Dn ,/5'7
103 ( 30003889, 5.9/ , %L oo
' (‘M)(QH ) (.3 (0714 ) (257 2) (-qs'o)
[}

(H,438)

I-124
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PARTICULATE SAMPLE RECQVERY AND INTEGRITY

Plant Ia/eg/ Run No. ES/)".I-L/"' 2
Sample Location ESP*Z_'_};/;‘(" Sample Date 5'/5!/§?/
Sample Box No. Recovery Date

Sample Type ___MCSS Pantd (e Size Cleanup Person

Filter No. ,q

Sample No, '

Sample Material Description
MOISTURE AND/OR SAMPLE

Impinger Sequence 1 2 3 4 5

Impinger Typeél

Impinger Solution

SILICA GEL

l

I

|

| N
| ——

|

l

l

Final volume (we)b/ Haq 4739
Initial Volume (wt)R/ ' 472,
Net Volume (wt)b/ “f% 3
Sample No.(s) Silica Gel
Combined impinger contents, Sample No. Colorxr
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution _
Total Moisture, gm 50,3
a/ 8 = Greenburg-Smith standard, M = Modified, 0 = Other
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory cuscody Seal(s) broken by
Personnel accepting custody Date broken
Remarks:
I-125
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MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen HCS)

RUN £50-T—/-3(8)

MRI Project Number@{_@?&—tcm)
;;eld Dates =~
ant

Sampling gocahon NS
Sampling Date E%AL_H%

FIELD CREW
Crew Chief M, /L/ﬁlz)'éﬁ

fWa[k@f*

Testing Engineer

A % p‘\[ﬂz efsﬁ v

]
2 M. HMHeha5eH
3

Engr. Technician

Lab Technician

Cobb
D_]sohn

Pmcc;ss Engineer 1 Z, /—(J—F‘Fﬂq 243 e\

%‘: Orvelonss

- 2

Other

1
2

MRI - Form PO (10/72) 1-127




ANDERSEN SAMPLING CALCULATIONS

Plant _Loleq | ' pate _g/4/8/
Sampling Location ERD Tnlet Initial 7@/
Test No. £3P-T-1-2(pRY
Velocity head at sampling location, in. H20 APs » 7]
Stack temperature at sample point, °F Ts 375/
Barometric pressure, in. Hg Pb 22,72
Static pressure in stack, in. Hg- Ps -
(Pb) + (0,074 x gage pressure, in. H20) 28,29
Percent moisture in gas stream by volume % Hs0 7.7
Mole fraction, dry gas 100 - % H20 Mf
100 23
Molecular wt. dry stack gas, lb/lb-mole Md _
(% COy x 0.44) + (% 05 x 0.32) + (% Ny + % CO x 0.28) 2.5
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (Mf) + 18(l - Mf) 271,51
Stack velocity, fpm 7 Vs
Ts + 460
5,128.8 (C (\/APS) Ps x Ms. 5
’ _Edﬁl ol 2829 27.51 1579
Calculated nozzle diameter, in. 'Dnc
HMFs/vs 375749
24 T , where Fs = 0.5 to 0.75 ft3/min,54 A2
Actual nozzle diameter,_ in. D“a ST
Assumed meter temperature, °F Tm 71_’
Isokinetic sample rate,zstack conditions, £t3/min Fs
D
Vs (0.00694) (ﬂ)(_gé)
Calcula,7 d meter flow rate, ft3/min. Fm
ps (ZE60) (RN 2 s
549 \Ts460/ \PbJyg 20" 3 LS
224 !

| (@q from @v\t%‘ywi)

1-128
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ISOKINETIC PERFOBRMANCE WORKSHEET

Plant j_c(ed( Date 5’/4/?/

Sampling Location &£ S§F£ Lulet Initial P

Test Number ZS2-T~/=3¢(AH)

Isokinet ic equation:

1 039(T53Vg'|'4‘60) (Vmstd)

% I=
~ vs(8)(Ps) (M) (Dn?)
Average stack temperature, °F . _ TSavg %-‘;f";
TAH . 4z -
Meter volume (std), 1l7. 64&7 ? b)A_ﬂ.ﬁE ” }77 Vmge g
3.6 ) /%~ e
60 Vom =
nk) T tthg= T2F 9
Mole fraction dry gas, 100-% H0 Do Ho = /.9 ME éf
100 ’
Molecular wt. dry stack gas, lb/lb-mole Md
(%C0y x 0.44) + (%0, x 0.32) + (%Ny + %C0'x 0.28)
301S
Molecular we., stack gas, lb/lb-mole Ms /7/
(Md) (ME) + 18(Ll - Mf) 2.9
, . , 117
Static pressure in scack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage prassure, in H20) 28’
. 24
W7
Scack velocity, fpm 74 AAlf’C 77) Vs 3797
TS-H!-&O Q_ . ‘Fy : l{) \
5,128.8 (Cp (\/APsavg) PsxMs P> (397
. 7\ 2.3.29 -
Total sample time, minutes 9 /)5
Nozzle diameter, inches Dn 1/57
352
1,039 ( 2(7‘/ + 460)(__3. 57 ) %1 //{2
(379 >(/f 15 ) (2£29) (68 ) (4572) ’
(3574) (1)
I-130




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant __Zz&b( Run No. JSSP-I—{— 503} .

Sample Location _ 5P Tu [T Sample Date _5/4/3/[
Sample Box No. Recovery Date
Sample Type HESS Parntide Size Cleanup Person

Filcer No. 3 q

Sample No.
Sample Material Description

MOLSTURE AND/OR SAMPLE

Impinger Sequence 1 2 3 4 5

Impinger Typed/

Impinger Solution

Final Volume (wt)B/

Y
Initial Volume (we)2/ _ &
31

SIL1CA GEL

|

|

|

| ysho :
: 2R

l

l

Net Volume (wt)b/ g, 7
Sample No.(s) Silica Gel
Combined impinger contents, Sample No. Coler
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm RE 7
a/ § = Greenburg-Smith standard, M = Modified, O = Other
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catech: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger linse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed ' Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting cuscody Date broken
Remarks:
I-131
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MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen Hees

RUNESP-T-9-2
MRI Project Number [§ 92321 -0

Field Dates

Plant j;'QEﬂI CE v ENT EQ
Sampling Location =ap ) -
Sampling Date_ STA[ET——m—

FIELD CREW

Crew Chief lu&gg ‘mﬂuﬁéu Z

Testing Engineer 1 " l am |\ !2 AL R
4 2 A
' 3

Engr. Technician | Fe\ TZ HL‘QEE mELSTER
: 2
3 _
Lab Technician | S ?& EMELQN-S
| 2 IS bin
3
Process Engineer |
- 2
Other 1
2
MRI = Form PO (10/72) ' 1-133




ANDERSEN SAMPLING CALCULATIOQONS

Plant {04l ccpear 00 Date __&5/5/8]
Sampling Location E2L |NET Initial Th/
Test No. ERP-T -2-22 ‘
Velocity head at sampling location, in.-H20 APs A
Stack temperature at sample point, °F Ts 250
Barometric pressure, in. Hg Pb 28.25
Static pressure in stack, in. Hg- Ps )
(Pb) + (0.074 x gage pressure, in. H20) 28.49
Percent moisture in gas stream by volume 9(—- % Hp0 3)
Mole fraction, dry gas 100 - % H20 ME
100 69
Molecular wt,., dry stack gas, lb/lb-mole Md x>
(% GOy x 0.44) + (% 0y 'x 0.32) + (% Ny + % CO x 0,28) 20.91
Molecular wt. stack gas, lb/lb-mole Ms
Qtd) (M) + 18(1 - M£) 269
3068) .69
Stack velocity, fpm (@] Vs
- ITs + 460
5,128.8 (Gp) (\/APS) Ps x Ms 351916
8 DR X - ]
Calculated nozzle diameter, in. Fs=.5% Dnc
$9 Fs/Vs 25846 e
26 , where Fs = 0. 5 to 0.75 £t3 /min |, 53 !
Actual nozzle diameter, in. D
’ "a A7
Assumed meter temperature, °F Tm - s
Isokinetic sample rate,_stack condirions, ft3/min Fs
Vs (0.00694) (11)(.?%)
Calculaged meter flow rate, ft3/m:|.n Fm
2 (0 B
S :ln : S-
53 \T5+460) \Pb) g oo !

X ASSUMED FROM CALAULATIOUS OF PREVIOUS MASS Bun

** FROM  5/4 /31 (pm) DATA AT OUTLET

(aapc/ Wm @TL%LW)
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LSOKINETLC PERFORMANCE WORKSHEET

-
Plant ) CD Date ﬁii{@/
Sampling Loca: ion

Initial ﬁ! '

|
i
1
|
|
i
I

Test Number £50. 1-2

Isokinetic equation:

kL= Vs(e)crs)cuf)wn 7,

Average stack temperature, °F TSavg F(‘?‘W)
- 350
Meter volume (std), 17.64(Vm) (Pb A.Eﬂﬁ Pﬁ”g’;lgos- Ving, 4 ,
| ﬂh,7@ 500
Tm+460 st

Mole fractiom dry gas, 100-% H0 Zq\q% '*ﬁ ME£
| 100 .20/
Molecular wt. dry stack gas, lb/lb-méle Md :

(%C0, x 0.44) + (%05 x 0.32) + (%Ny + %CO x 0.28) 31743
Molecular wt. stack gas, lb/lb-mole Ms J

(Md) (ME) + 18(1 - Mf) A7,e3
Static pressure in stack, absolute, in. Hg "5‘9” Ps _

(Pb) + (0.074 x stack gage pressure, in H20) &8."’9\
Stack velocity, fpm A%..'(“:?zs‘) Vs (3‘775)

Tsth60  7.0( 3ud)

5,128.8 (Cp)(\/APsavg) Pswts 140 5):-{"13
Total sample time, minutes e a’
Nozzle diameter, inches Dn .]7@
1,039 (350(344 " 460)(_§.00 ) %W L ('95-"‘)
(34713) (A1) (204D 28] ) (4 176 2) 92,5

2775
K Cpacoireo Faom TS 2ow

I-136
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY

(-—\
Plant NT C.Z) Run No. E f%ﬂ?"g — i
Sample Location INLET Sample Date 8

Sample Box No. _ Recovery Date
Sample Type _ HESRS Cleanup Person
Filter No, @

Sample No.

Sample Material Description

MOISTURE AND/QR SAMPLE SILICA GEL

I
Impinger Sequence 1 2 3 4 5 I
Impinger Typeé/ |
Impinger Solution I
Final Volume (wt)2/ 47 75b
Initial Volume (we)®/ _ & l L7
Net Volume (w!:).tl/ 7. | &t?J
Sample No.(s) : l Silica Gel
Caombined impinger contents, Sample No, Color
Liquid Level Marked Container(s) Sealed |
Description of Impinger Solution .
' Total Moisture, gm ¢4 5.2
a/ § = Greenburg-Smith standard, M = Modified, O = Other
b/ Indicate value in units, ml or gm
RECQVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No,
Liquid Level Marked Descripcion
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No,
' Liquid Level Marked Liquid Level Marked
Sealed : Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Dispesition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks:

I-137
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MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen PCﬁS

N ESD.T-2 3,
MRI! Project Number *Eﬁll 073

Field Dates

Plant_ PEQQ . C8mEnt Co
Sampling Location _
Sampling Date < gig;

FIELD CREW
Crew Chief —MM CHANSEN

Testing Engineer | '

E

2
3
Engr. Technician 1 LD | TER
. 2 ' ﬁéé - SEN
3 .
Lab Technician 1 (g';g; @Hv:—.‘:iom_‘s
2 Py Cotdd
3 -
Process Engineer |
-2
Other 1
2
MRI - Form PO (10/72) I-139




ANDERSEN SAMPLING CALCULATIONS

Planc _Loear  Cement (o pate _5/5/3)
Sampling Location _ESP (LLEST Initial 773

Test No. _ESP - T -2 -2

velocity head at sampling location, in. Héo APs .93
Stack temperature at sample point, °F Ts 23772
Barometric pressure, in. Hg Pb 23. 34
Static pressure in stack, in. Hg' Ps L“
(Pb) + (0.074 x gage pressure, in. H20) 25
Percent moisture in gas stream by volume % Ho0 3]
Mole fraction, dry gas 100 = % H20 ME
100 69
Molecular wt. dry stack gas, lb/lb-mole Md X .
(% €Oy x 0.44) + (% Oy x 0.32) + (% Ny + % CO x 0.28) 30.91
Molecular wt. stack gas, lb/lb-mole Ms
Md) (M£) + 18(1 -
PRI, AR 2 A
Stack velocity, fpm Y| Vs
: Ts + 460 o
5,128.8 (Cp) (VAPS) Ps x Ms 433677
.isEJ a3 2%.4) 2 .91
. Calculated nozzle diameter, in. Dnc
SO[Fs/Vs 433? /
24V 7, where Fs = 0.5 to 0.75 £t3/min .53 137
Actual nozzle diameter, in. Dna S 7
Assumed meter temperature, °F Tm 7;2
Isokinetic sample rate,zstack conditions, ft3/min Fs
D
Vs (0,00694) (w)(_‘z‘_a,)
'Calcula‘&ed meter f£low rate, ft3/min Fr
s (-—-29) (23)‘“(5;4}') 9 25
58 \T5460/ \Po/ 3 34

% FROM S/4/31 (pm) OATA AT OUTLET

Gopy fom )
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1SOKINETIC PERFORMANCE WORKSHEET |

Plant Toeay, Cement Co Date __5/S /31

Sampling Location _£3p TMNLET Initial _ TWw

Test Number ERQR/RD-T -"2-2

Isokinetic equation:

_ 1 ,039(1‘53\;3"‘460) (vaCd)

% 1 ; 3
: Vs(8)(Ps)(ME) (Dn4)
Average stack temperature, °F ' 'Tsavg (364)
. 373
5,34 10
Meter volume (std), 17.64(Vm) (Pb+Al_1;—a§3.) Vg g
Tm+460 :
= 509
Mole fractiom dry gas, 100-% Hy0 29.2 ﬁ%ﬁ_,@%@g‘-‘é‘? ME
' 100 THAS RAUN
Molecular wt., dry stack gas, lb/lb-mole Md | BTy
(%COy x 0,44) + (%05 x 0.32) + (%Ny + %CO x 0.28)
*'| 20.9
Molecular wt. stack gas, lb/lb-mole " Ms
Md) (M£) + 18(l - Mf ,
3'(\":14) <.(,S) ( _,@) 26,79
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H70)
- 28.4]
Stack velocity, fpm 23 (APs )= ¢ 82 Vs
_ Ts+460 = .93
,‘{____.. APs = . 4,930
5,128.8 (Cp)(VAFs, ) ¥ Psuits
a4 9% T e 2B Y 7.
Tocal sample time, minutes _ e Al
Nozzle diameter, inches Dn AS 7
1,039 (31D + 460)(___S.0% ) \ %I (103.0)
a1 () ) (239D (6%) (Li57.2) oL

X' SEE ANDERSON I/AMPLING CALCULATIONS OF THIS Bun)
% Uss THS 1N THESE CALCULATIONS

i
'
i




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant C}'{ Run No. w—T—B -3

Sample Location : ”‘“E-r : Sample Date . S5}e5{R(
a Sample Box No. _ Recovery Date

Sample Type \.‘Cﬁ% Cleanup Person

Filter No. ,%5

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE SILICA GEL

I

Impinger Sequence 1 2 ‘ 3 4 5 I
Impinger Typed/ I
Impinger Solution |
|

I

l

|

Y7L

Final Volume (wt)b/ SO  ——
a0 ______

Initial Volume (wt)2/ o)

Net Volume (wt)bf S50 | )
Sample No.(s) Silica Gel
Combined impinger contents, Sample No, Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution _
Total Moisture, gm Sie™
a/ § = Greenburg-Smith standard, M = Modified, 0 = Other
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE
l Probe Rinse: © Sample No. Dry Catch: Sample No,.
v Liquid Level Marked Description
Sealed Sealed
I Impinger Rinse: Sample No. Acetone Blank: Sample No.
_ Liquid Level Marked : Liquid Level Marked
Sealed Sealed
l Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
) Sample Dispesition
Carrier Date Shipped:
' Remarks:
Dace of laboratory custody Seal(s) broken by
l Personnel accepting custody Date broken
Remarks:
l 1-143
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MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen m

RUN_ESPO-T-4-3
MRI Project Number &Eg A0

Field.Dates
Plant 2 = CD
Sampling Cocation T
Sampling Date L-Y ‘
FIELD CREW

Crew Chief &g

FE

Testing Engineer 1

2
3

[

Engr. Technician 1 r% iT2 DA EWTES
N N . E

3

Lab Technician ! S OEL Q}VEL—OM >

2 Dan tx2onN
3
Process Engineer | P Tz \"\'OFFW'\E\S‘E@_
- 2
Qther 1
2

MRI = Form PO (10/72) 145




ANDERSEN SAMPLING CALGULATIONS

Plant _Toeac Cemarr (o

Sampling Location _gEZRf |NLET
Test No. _£SP T-4-2

Date 22(4 /3/

Initial -174.)

( copy from. WL%QLQJZ)

Velocity head at sampling '}foca i??.’ou?“'me%&d 5 APs a4
Stack temperature at sample point, °F Ts 357
Barometric pressure, in. Hg Pb 93(53
Static pressure in stack, in. Hg- Ps

(Pb) + (04074 x gage pressure, in. H20) AR.4YS
Percent moisture in gas stream by volume % HoO 20
Mole fraction, dry gas 100 - % H20 ME

100 vl
Molecular wt. dry stack gas, lb/lb-mole Md %
(% COy x 0.44) + (% Oy x 0.32) + (% Ny + % CO x 0.28) 3174
Molecular wt. stack gas, lb/lb-m.ole Ms
L) () + 18(1 - Mf) 27,62
Stack velocity, fpm SO Vs
~ |Ts 4 460
5,128,8 (C (\/APS) Vrs x us
’ (Cp) VOFS ds 2742 10059
Caleculated nozzle diameter, in. ]."5:‘5-5- D“c
S5 Fs/Vs 4c0%.9 _

24 ™ , where Fs = 0,5 to 0.75 ft3/mln "ls-q
Actual nozzle diametex, in. Dna ST
Assumed meter temperature, °F Tm S
Isokinetic sample rate,zscack. conditions, ft3/min Fs

D —

Vs (0.00694) (ﬂ)(%)

Calcularsed meter flow rate, ft3/m:|.n Fm
Taie460 2345
Fs (m%o) ( ) ME) 7 25
135 23.38
% FROM 5I5I31  IWLET FYRITE
I~146
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ISOKINETIC PERFOBMANCE WORKSHEET

Plant _Tpea; Cementr (o Date 5/G/51

Sampling Location _ESP INLET Initial T

Test Number ESP .T-4H-2

Isokinetic equation:

1 3039( Tsavg"""éa) (Vmstd)

% 1=

Vs(e)(Ps)(Mf)(Dnz)
Average stack cemperature; oF Tsavg C'3‘03>
250
A =3
Meter volume (std), 17, 64§_Vm) (%S = g) Ply = ;_%.% Vg, 4
™m= J.47
G4 60 Tm= Y 5.3
Mole fracticn dry gas, 100-% H50 %o HaD= 315 ME
Molecular wt, dry stack gas, lb/lb-mole Md
% 0.44) + (%09 x 0.32) + (%N, + %CO x 0.28)
Molecular wt. stack gas, lb/lb-mole _ Ms
(Md) (ME) + 18(1 - ME) 2141
A4 GRS RS
Static pressure in scack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H0) 28,45

Stack velocicy, fpm (AP (1L.O) Vs i
[Ts+460 abPs = .Y 44 25.38)
s

5,128.8 (Cp)(\/APs ) PsxMs

24 V8 345 402 Y. 22
Total sample time, minutes . ] 2
Nozzle diameter, inches Dn 157
1,039 ( 3;2?, + 460)(__F, 22 ) %I (o} .39)
4589 (21 ) (345 (685 (L1579 ‘ 110.29

* SeE Anoersow SAmpune CAccuATionS T Ruu
( ) ~ACTUAL COMNOMDNS  CYPERAENCED During Run
L%LAQ,Q )

Caepy

I-148




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

puane _ LOEQ CEmay G

Sample Locatlon
S
Filter No,

Run No. ﬂ-l-‘(*%

Sample Date _S( G (A(

Recovery Date

Cleanup Person

Sample Box No.
Sample No. j

Sample Type
Sample Material Description

MOISTURE AND/QR SAMPLE

Impinger Sequence 1 2 3 4

SILICA GEL

Impinger Typed/

Impinger Solution

Final Volume (wt)E/

o3

l
I
|
{ §59.0
|
|
I

Initial Volume (wt)2/ _oo H49%.%
Net Volume (wt)R/ g2 -0.9
Sample No.(s) Silica Gel
Combined impinger contents, Sample No, Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm =521
a/ § = Greenburg-Smith standard, M = Modified, 0 = Other
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger 2Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
‘ Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed

Sample Disposition

Carrier
Remarks:

Date Shipped:

Date of laboratory custody

Personnel accepting custody

Remarks:

Seal(s) broken by

Date broken

- I-149
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MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen #C $5

RUN B5P- T—(-
MRI Project Number 4892 -4(63)

Field Dates
Plant Tdeez/

Sampling Cocation F<p T, /e
Sampling Date [/ 8/

| FIELD CREW
Crew Chief m . //a nsen

T: Wa lKer

Testing Engineer

[ o) —

F, Ho #’Pme/’s/'e r

Engr. Technicion

W[ —

ot

Lab Technician o, PAUL(M;'_S
2 & CQEE

3 D.olssin
Fv./'la#me/'s‘{'e*‘

Process Engineer

1
- 2

Other

1
2

MRl = Form PO (10/72) I-151




ANDERSEN SAMPLING CALCULATIQNS

Plant E d gg.i Date Lﬁ'/i//f/
Sampling Location ___ &SP T led Initial 7"(¢)
Test No. ESP ~T-/-<

Velocity head at sampling location, in. H20 APs 8’/
Stack temperature at sample point, °F Ts 37g‘
Barometric pressure, in. Hg Pbh 29 1
Static pressure in stack, in. Hg' Ps
(Pb) + (0.074 x gage pressuyre, in. H20) 2%.2.4
Percent meisture in gas stream by volume % Hy0 27 7
Mole fraction, dry gas M ME
100 713
Molecular wt., dry stack gas, lb/lb-mole Md
(7a COZ X 0.44) + (% 02 X 0.32) -+ (% Nz + % CO x 0.23) §3' 'S—'
Molecular wt. stack gas, lb/lb-mole ' Ms
d) (ME) + 18(1 - Mf
S MR 8¢ 33 2.5
Stack velocity, fpm 313 Vs '
Ts + 460
5,128.8 (\/APS) Ps x Ms
’ (gp) “Vaks) LEe x M o 4023 Jd
Calculated nozzle dlamel:er,-in. Dy, .
Fs/Vs YordeH ¢
24 w , where Fs = 0.5 to 0,75 fr3 /min 4% W3
Actual nozzle diameter, in., A ' D,
2 €7
Assumed meter temperature, °F Tm g
Isokinetic sample rate,zstack conditions, ft3/min Fs
D
Vs (0.00694) (rr)(_.fz’.a)
Calcula&ad meter flow rate, f:3/m1n Fm
Ps (I‘nr|-460) ( )" M) 123 :
Ts+460 Mol 204

Qop uuL Lrom c:u%ma&

I-152
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ISOKINETIC PERFORMANCE WORKSHEET

Plant ngggx_&\ Date =/t /3

Sampling Leocation eSS P _Ed.g,{- Inicial 7 '7-‘&)
Test Number ZRP-T = )tk

Isokinetic equation:

%1 f—
Vs(9)(Ps)(M£)(Dn<)
Average stack temperature, °F TSavg 318
s — a2
. 31 =, ~
Meter volume (std), 17.64(Vm) Cf’b+§ﬂ_2!5)' 'pA:,_ ;1%")}, Vmge g .
: 13.6 N N 3 C)
' Tm+460 "o
d Ton + M0 = 534 3.70
Mole fraction dry gas, 100-% HZO* ME
100 123
Molecular wt. dry stack gas, lb/lb-mole Md
(%C09 x 0.44) + (%0, x 0.32) + (%N, + %C0 x 0.28)
3105
Molecular wc. stack gas, lb/lb-mole Ms
(Md) (Mf) + 18(l - M) 31.5]
Static pressure in stack, absoluge, in. Hg -5 Ps
(Pb) + (0.074 x stack gage pressure, in H20)
A3. 29
Stack veleocity, fpm 3% 40 :' 3‘_“\ Vs SO
[T5+460 é" : (;N
5,128.8 (Cp)[VAPs, PsxMs =
2d ( 8\ e 247 | _|(3s3)
Total sample cime, minutes e /e
Nozzle diameter, inches Dn <7
(37v) .
1,039 (___ 378 + 460)(__3.7 ) 1 108 .9
(#/023) (25 )(2%.29 (L 223)( ys72) '
G759) (122

¥ WA asswme 277 because of doudet w S&u,&;
%d u)Q_'uik:\' onn. VM Ao

C ) okl 1-154
O_Dpu_d\/ L/m m%»@




F

PARTICULATE SAMPLE RECQVERY AND INTEGRITY

Plant Tdeal | Run No. ES??-—;;//"L/
Sample Location __£ZSP -Zal2f Sample Date _5/4/,

Sample Box No. Recovery Date 5/"//9/
Sample Type __ HCSS Partiele Size Cleanup Person _ I>.()/$4A
Filter No. 34

Sample No.

Sample Material Description

MOISTURE AND/QR SAMPLE

Impinger Sequence 1 2 3 4 5
Impinger Typed/ :

Impinger Solution

Final Volume (wt)b/ 23

Initial Volume (we)R/ ¢

Net Volume (wt)E/ 23

SILICA GEL

X 43 :

|

|

|

|

|4 &3
lq*s.%
l

I

Sample No.(s) Silica Gel

Combined impinger contents, Sample No. Color

Liquid Level Marked Container(s) Sealed

Description of Impinger Solution

Total Meisture, gm iq./
a/ S = Greenburg-Smith standard, M = Modified, O = QOther
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE

Probe Rinse: Sample No. Dry Catch: Sample No,
Liquid Level Marked Description
Sealed Sealed

Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed

Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed

Sample Disposition

Carrier Date Shipped:

Remarks:

Date of laboratory custody Seal(s) broken by

Personnel accepting custody Date broken

Remarks:'{dggy MOSTURE.  FZrom MASS Run @ Q‘?.’?_‘?/d ] Froan EsP-L-/~3.

I-153
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MIDWEST RESEARCH INSTITUTE
Particle Sizing -~ Andersen
RUN_ceg r -4
MRI Project Number 4/g72/ -p7
Field Dates 5
Plant redend
Sampling Location £<s_ =, /.7
Sampling Date .~ ~-¢7;
FIELD CREW

Crew Chief /é—,« Szt
Testing Engineer 1 Ua://&”—/

2

3,
Engr. Technician 1

2

3
Lab Technician %

3 Dsorn-
Process Engineer 1 Aé%ﬂm Ry

2/
Other 1
- 2

MRI ~ Form PO (10/72) 1-157




ANDERSEN SAMPLING CALCULATIONS

Plant Ii@.&n& : Date
Samp ling Location g SO~ Talef
Test No. ESP-T~r—4

S5 -9l

Initial  Q.C

Velocity head at sampling location, in. H20

APs it
Stack temperature at sample point, °F . Ts 3¢5
Barometri in.
arcmetric pressure, in. Hg Pb Q.g.?
Statiec pressure in stack, in. Hg‘ Ps
(Pb) + (0.074 x gage pressure, in. H0) 3
Percent moisture in gas stream by volume % Hq0 30
Mole fraction, dry gas w ME
100 10
Molecular wt. dry stack gas, lb/lb-mole Md A
(% COp x 0.44) + (% 05 x 0.32) + (% Ny + % CO x 0,28) 3091
Molecular wt. stack gas, lb/lb-mole .Ms
Md) (M£) + 18(1 - ML \
gy MP + e - vy 27.03
Stack velocity, fpm 34 Vs
M
5,128.8 (Ca) VAPs 2%1_’35}?:: ;‘).DS 322 3l
Calculated nozzle diameter, in. FS - 55 Dnc':
S5 Fs/vs 33213
24 * , wherse Fs = 0,5 to 0.75 ft [min o,
Actual nozzle diameter, in. Dn
2 AL
Assumed meter temperature, °F Tm 9%
Isokinetic sample rate,_stack conditions, ft3/min Fs
D
Vs (0.00694) ('rr)(%) _
Calculated mer:er flow rate, ft3/min Fm
TIR460 439 -
FS’ m (Mf) L : —_
WSS AT ?}H‘a\ AN

% Dodw ‘\'c\.k.m Lromm. S///81 (me ox oulet

I-158
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ISOKINETIC PERFORMANCE WORKSHEET

Plant Idm,Q Date J/J/f/
Sampling Location _ 250 Tafet Initial ° F&)
Test Number _ ESP - T~ 2 -

Isokinetic equation:

0 1 = L1039(Tsaygt460) (Vise )

Vs(8) (Ps)(ME£) (Dn?)
Average stack temperature, °F TSavg @5q)
SYS
Metar volume (std), 17.64(Vm) Pb+AM ‘/""‘:“‘5'”‘3 Vm
13.6 4H=-23 sed
Tan = 7 .
T+460 o~ =
Pb >~ 232 5.0l
Mole fraction dry gas, 100-% Hy0 21SL =% A0 ME
100
AN
Molecular we. dry stack gas, lb/lb-mole Md
(%C0y 2 0.44) + (%0g x 0.32) + (%N; + %CO x 0.28)
Ernm 5/5/8  oiled dato 3.
Molecular wt. stack gas, lb/lb-mole Ms _
(Md) (ME) + L8(Ll - Mf) 27.99
Static pressure in stack, absolute, in. Hé Ps
(Pb) + (0.074 x stack gage pressure, in H0)
5.8 2%..39
P Y
Stack velocitcy, fpm APy \) Vs @MI‘?SJ
[T5+460 @Ps) (7 &
5,128.8 (Cp) (VAFS,yq) ¥ Psxits T, = 3Y5
7o =(357) 3198
Tocal sample time, minutes o 21
Nozzle diameter, inches Dn e
1,039 (345  + 460)(_ 5.0/ ) %1 (368)
SR (2t ) QE3D (. 22)(2162) 3.9

(\ \5 s achal  fn “Hher Mavo
Q.opu.& chm\ nw
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant fclfr‘.ﬂ Run No. _ Zgf—7- oo 4

Sample Location Fzf L.t £ Sample Date s - <~ -¢/

Sample Box No. Recovery Date _s5 -5~ -£/ .
Sample Type Cleanup Person _@{4&@;
Filter No. < 3‘}

Sample No.

Sample Material Description

MOISTURE AND/QR SAMPLE

SILICA GEL

I
Impinger Sequence 1 2 3 4 5 '
Impinger Typed/ l
Impinger Solution '
Final Volume (wc)E/ D | qv‘S
Initial Volume (we)2/ _ @ l DB
Net Volume (wt)R/ Bwo_ | s 5
Sample No.(s) l Silica Gel
Combined impinger countents, Sample No, _ Color
Liquid Level Marked Container(s) Sealed |
Description of Impinger Solution
Total Meisture, gm 40. 5
a/ S = Greenburg-Smith standard, M = Modified, 0 = Other
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No,
Liquid Level Marked Description
Sealed Sealed
Impinger linse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Wacer Blank: Sample No. Filcer Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Garrier Date Shipped:
Remarks:

Remarks:

Date of laboratory custody

Seal(s) broken by

Personnel accepting custody

Date broken

- 1-161
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MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen Hess

RUN E5A-T-3-4

MRI Project Number 49 92~ J(03)
Field Dates

Plant Leeal _

Sampling Location ESP Zale

Sampling Date 5’25‘79/ .
4

FIELD CREW

Crew Chief Ml ,L(Qlt b4l
Tl [her

Testing Engineer

Engr. Technician | Fo Mo _/.meé,‘;fer

2 /Y., Hawsena

3
Lab Technician 1 oJ, /% Ue/d;z/;’
2 6. (bl
3 LJ 0/2’?
Process Engineer | f’: /7/ O'F*Fﬂre/'s 7‘@(/"
-2
Other 1
2

MRI = Form PO (10/72) I-163




ANDERSEN SAMPLING CALCULATIONS

Plant Id_ga_Q | - Date \5454 g/

Sampling Location __ &350 Tafef Initial A TOR
Test No., __ £ESP- T -3 -4

Velocity head at sampling location, in. HzO'P?J'wauS APs

— Yiin. 'W
Frons previcws
Stack temperature at sample point, °F ol Ts GL__DJ
Barometric pressure, in. Hg Pb Q? ?g
Static pressure in stack, in. Hg- Ps
(Pb) + (0.074 x gage pressure, in. H0) : 2 <57
Percent moisture in gas stream by volume % Ho0 »32
Mole fraction, dry gas 100 = % H20 32 _ ME
100 ‘.ag
Molecular wt. dry stack gas, lb/lb-mole Md %_
(% €Oy x 0.44) + (% 0y x 0.32) + (% Ny + % CO x 0.28)
Molecular wt. stack gas, lb/lb-mole ' Ms
Md) (Mf) + 18(1l - Mf
ey () + 18C1 - mb) 20.7¢
Stack velocity, fpm 3(0“ Vs
Ts + 460 :
5,128.8 (C Gésps) Ps x Ms
’ (-%E/) 39 28,9 24 1% <220 7
Calculated nozzle diameter, in. Dnc
51 [Fs/vs dree
24 ™ , where Fs = 0.5 to 0.75 £t3/min 57 157
Actual nozzle diameter, in. Dna N
“5'7
Assumed meter temperature, °F Tm ' 5
Isokinetic sample rate,zstack conditions, ft:3/min Fs

Vs (0.00694) (v)(ggé)

3 F
Calculal\:‘esd: meter fl%v.rqéate, ft?/min 'm

Tad60\ (Ps\? |
A

% Lrom s/7/80 (po) Dok ot oudder
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ISOKINETIC PERFORMANCE WORKSHEET

Plant _Ic( oa 9_ . Date 6/.5’! g/
Sampling Location ESP Zaled Initial T &),
Test Number ESsP-T -3 -</

Isokinetic equation:

_ 1,039(Tsayg+460) (Vmep o)

- %1
\ Vs(8) (Ps) (MF) (Dn?)
Average stack temperature, °F Tsavg 634“3
5, Cle 7 T T
Meter volume (std), 17.64(Vm) Pb—l—Al_%?.‘éE) Vg, 4 :
Tm+460 ,
3 4.93
Mole fraction dry gas, 100-% H0 32.) * M£ |
100
L5 |
*
Molecular wt., dry stack gas, lb/lb-mole Md *
(%05 x 0.44) + (%0, x 0.32) + (%Ny + %C0 x 0.28) 3
0.9
Molecular wt, stack gas, lb/lb-mole Mg
- (Md) (ME) + 18(l - Mf
aiid) (ME) o+ 18CL - MF) oo 2.7
Static pressure in stack, absolute, in. Hg -5 Ps
(Pb) + (0.074 x stack gage pressure, in H20)
28 .J5
P=.Y
Stack velocity, fpm 2‘0 . (Xz) Vs '
Ts+460 - _'@w) é/ D)
5,128.8 (Cp) (VAFS, ) Y st 5=
g g8 TagdS 2k Y 232.29
Total sample time, minutes ] 2/
Nozzle diameter, inches Dn e
1,039 (3t + 460)(__<£93 ) w1 (o2 %)
32,29 (21 ) (23.49) (L2 5) (L1512 2) /00.33

¥ Pohed. moshure Hom by Awro
C ) okl a5 ¢ Ty ohtemd fonme ron
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant Zﬁ/fa /
Sample Location __£SL2 Ly let
Sample Box No.

Sample Type HESS  Fartele C/lze
Filter No. lkL
Sample No.

Sample Material Description

Run No.
Sample Date
Recovery Date
GCleanup Persaon

EsP-T -3-t
SIEIEY

MOISTURE AND/OR SAMPLE

SILICA GEL

|
Impinger Sequence L 2 -3 4 5 l
Impinger Type2/ I
Impinger Solution | ) .
Final Volume (wt)B/ 45 472.3
Initial Volume (we)2/ __ & I ¥a>
Net Volume (wz)b/ 49 I i-S
Sample No.(s) l 8ilica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed '
Description of Impinger Solutien )
Total Moisture, gm 49
a/ S = Greenburg-Smith standard, M = Modified, O = Qther
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No, Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed

Sample Disposition.

Carrier Date Shipped:

Remarks:

Date of laboratory custedy
Personnel accepting custody
Remarks:

Seal(s) broken by
Date broken

1-167
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MIDWEST RESEARCH INSTITUTE
Parricle Sizing - Andersen HCOS

RUN £3P-T-4-
MR| Project Number ML-Q 2

Field Dates

Plant 1 OPAL CEmBITCo
Sampling Location €=p - | NLCT

Sampling Date Slel @y

FIELD CREW
Crew Chief mgﬂ_i NSEN
(l"_‘\
Testing Engineer 1 \em wﬂ-ulﬁﬁ
2
3
Engr. Technician | GZ {12 \;0&‘\/‘“6;&&&
. 2 B0y Vlansew
3 .
Lab Technician 1 ,%6\_ pnveubnis.
2 180 CToN
3
Process Engineer | ' CE\TZ_ \LOFFmﬁtsT‘a\’_
2 : :
Other 1
2
MRI - Form PO (10/72) 1160




ANDERSEN SAMPLING CALCULATIONS

plane TOEAL Cemcpr (O  nate S/ /3
Sampling Location E£9p (&7 _ Inicial -7, )
Test No. P T-d-4
Velocity head at sampling location, in. H20 APs 'Qg
Stack temperature at sample point, °F Ts ?)loo
Barometric pressure, in. Hg Pb 0%.3¢
Static pressure in stack, in. Hg‘ Ps :
(Pb) + (0,074 x gage pressure, in, H30) ﬂ-% L'I/
Percent moisture in gas stream by volume % H90 30
Mole fraction, dry gas 100 - % H20 ME
Loo 10
Molecular wt. dry stack gas, lb/lb-mole Md %
(% COp x 0.44) + (% 0y x 0.32) + (% Ny + % CO x 0.28) g,‘7l’[
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (M£) + 18(1 - Mf) 27.62
21041 271
Stack velocity, fpm 30 Vs
fTs + 460
5,128.8 (CE[) (\/%52) Ps X Ms 2 LIQQ-"/.QL/
Calculated nozzle diameter, in. F.=.50 ’ D“c
JIYFs/Vs 4229, 24 - S -
24 w , where Fs = 0,5 to 0.75 ft3/min LbCa
Actual nozzle diameter, in. D, -
a AS7
Assumed meter temperature, °F T =3
Isokinetic sample rate, stack conditioms, ft3/min Fs
D
Vs (0.00694) (n)(_‘zla)
Calculared meter flow rate, ft3/min Fm
(SoFs o) (22 'zﬁm q 25
Egs-i-héo ' ,

6!8.%4

* Fron  5/5/8] T FYRLTE
1-170 -
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ISOKINETIC PERFORMANCE WORKSHEET

S[e /3]

Plant _ Toenr. Cement Co Date
Sampling Location _&3D Taw - Initial S ()
Test Number _ £3p.1T -4 U
Isokinetic equation:
“1m 1,039(Ts,yet460) (Vmgp g)
Vs(O)(Ps)(Mf)(DnE)
Average stack temperature, °F TSavg (332)
8 20
J\ = "'
Metar volume (std), 17. 64(Vm) Pb-t-__a.‘_’ﬂ) XHL_ (:2_?97 Voge 4
" < Pb = 28.34
6l Tm = bl 442
Mole fraction dry gas, 100-% H50 2""% = H,0 ME
| o G
Molecular wt. dry stack gas, lb/lb-mole Md %~
(%C0y x 0.44) + (%05 x 0.32) + (%Ny + %CO x 0.28) 2.4
Molecular wt. stack gas, lb/lb-mole Ms
Md) (ME) + 18(1 - Mf 0.
Sy G £ 8¢ - MY a3.44
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in H20) D_'&n_“
Stack veloeity, fpm 382 (4%)20'0) Vs ,
Ts+460 Apg - . ?3 4‘5"1795’)
5,128.8 (Cp) \/APs PsxMs
Total sample time, minutes e 1%
Nozzle diameter, inches Dn V1577
1,039 (&R +460)(__4.42 ) %1 41.79)
@29785 (13 ) (83.4]) (76 ) (1S7®) q4.42

* See AvDeRsOn) PG CALCULATIOND ms Ruw

(ospy g original)
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PARTICULATE SAMPLE RECQVERY AND INTEGRITY

Plane Cemen G Run No. _£SP-T-¢-
Sample Location T Sample Date _ S(&/Lr

Sample Box No. Recovery Date
Sample Type Rees Cleanup Person

Filter No. _cacg-

Sample No.
Sample Material Description

MOISTURE AND/QR SAMPLE

Impinger Sequence ] 2 3 4 3

Impinger Typed/

Impinger Solution

Final Volume (wt)b/ Jale]

Initial Volume (wc)E/ i

SILICA GEL

T
|

i
|
b

Net Volume (wt)b/ 4 =3
Sample No.(s) Silica Gel
Combined impinger contents, Sample No. Golox
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution _
Total Moisture, gm 024G 5§
a/ 8 = Greenburg-Smith standard, M = Modified, O = Other
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No, : Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample Neo.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date brokan
Remaris:
I-173
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I-2 Electrostatic Precipitator Qutlet

I-175







1-2-1 Total Mass (EPA Method 17)
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MIDWEST RESEARCH INSTITUTE

RUN Z32- o-4 -/ 26

MRI Project Number 409>-/. o=

Field Dates

Plant T Zaal

Sampling Locafion L3/ Z.7(. 7

Sampling Date s-s-¢g)

FIELD CREW.
Crew Chief fopees o e
Testing Engineer 1 [/,[,,'—/-,Z
' 2
3
_ Engr. Technician 1
2
3
Lab Technician |
' 2
3
Process Engineer |
| 2z
Other
2
I-179
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'NOMOGRAPH DATA

PLANT ___~Z /ga 4
DATE ST &£-¢r
SAMPLING LOCATION &2 P Do le T

CALIBRATED PRESSURE DIFFERENTIAL ACROSS y
ORIFICE, in. Hy0 , aHg /&
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F T ave, 0
PERCENT MOISTURE IN GAS STREAM BY VOLUME T H0 | 30
BAROMETRIC PRESSURE AT METER, in. Hg P 2887
STATIC PRESSURE IN STACK, in. Hg 9 Yo
(Pm+0.074STACK GAUGE PRESSURE in in. Hy0) P
P
RATIO OF STATIC PRESSURE TO METER PRESSURE Sy | 28
AV : EMPERATURE, °F T
ERAGE STACK T E Swg, | 3/ 0
AVERAGE VELOCITY HEAD, in. Hy0 Aayg, | O. .07
MAXIMUM VELOCITY HEAD, in. H,0 AP max.
C FACTOR 0. 63
CALCULATED NOZZLE DIAMETER, in. O &
ACTUAL NOZZLE DIAMETER, in. Q. 44
REFERENCE Jp. in. Hy0 .7/
EPA (Dur) 234
472 .
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ISOKINETIC SAMPLING WORKSHEET

Date § g £

Planc THwa l

Sampling Location /S5~ (Dui.r Initial ¢

Test Number _£3/4- - 1——!; (5‘-_)

Isokinetic sampling equation:

APs
Ymi =K ¥Ts + 460
2
Where: K = 3.168 (Tmavg + 460) (Cp) (01i) (M£) (Dn®)
\/PB

Vm; = Volume of the meter per sampling interval, £r3

K = Constant of fixed and assumed parameters,
dimensionless

APs

i

Velocity head of S pitot, inches H,0

Ts = Stack temperature, °F

Assumed average meter Cemperature, °F Tmavg 20
Pitot coefficient Cp LY
Sampling time interval, minutes 0i /@
Mole fraction dry gas ME 4
Nozzle diameter, inches | Dn . 7%
Barometric pressure, inches Hg Pb 2897
5.168 (92 +460) (o) (7)) (£) (s 2) K

— _ 602.2

2¢. 87

1-181
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ISOKINETIC PERFORMANCE WORKSHEET

Plant L ez ( Date _ & ~& - £/
Sampling Location #S/2 /M, #L. 7 Initial o

Test Number [£5/2- O—LM(C)

Isokinetic equation:

- 1 ,039(T53VE'+_"|'60) (Vmscd)

B L= Tae) (ps) (D) (Dnd)

Average stack temperature, °F Tsavg ;.?7‘?
Meter volume (std), 17.64(Vm) Pb+A_}L‘..‘iE AH:l'hs Vg, g :
13.6 Pbh=2R8.87 qs
Vm 48,508
Mole fraction dry gas, 100-% H20 30.3 ti/o ME
100 Coblected this ran ',b q&
Molecular we, dry scack gas, lb/lb-mole Md
(%C0, x 0.44) + (%0y x 0.32) + (%Ny + %CO x 0.28) : 31,05
Molecular wt. stack gas, lb/lb-mole Ms
(4d) (ME) + 18(L - ME) K703
Static pressure in stcack, absolute, in. Hg Ps
(Pb) + (0.074 x stack gage pressure, in Hp0) ML[O
Stack velocity, fpm A= ,I104 Vs
T s+460 4
5,128.8 (Cp) (VAPs,q) ¥ Pssits 4l
Total sample time, minutes 9 70
Nozzle diameter, inches Dn .5[40
1,039 (_3372.9 + 460y (4, 98 ) %1
(l“-l/b)( 20 ) (@8,40) (vb92 ) (+H402) qg'q
I-183




PARTICULATE SAMPLE RECQVERY AND INTEGRITY

Plant el PV Run No. W" 2~/ —/#"({-‘)
Sample Location /¢~ ﬂ,‘i,./- Sample Date PR ALY Vi

Sample Box No. Recovery Date

Sample Type . Cleanup Person

Filcer Ne. H

Sample No.

- Sample Material Description

MOISTURE AND/QR SAMPLE

Impinger Sequence -1 2 3 & 5
Impinger Typed/ :

Impinger Solution

SILICA GEL

— e — e — ——— — ——

Final Volume (wt)b/ 13 D o 2947 7953
Initial Volume (wt)l/ _ O o o 781 (
Net Volume (wt)R/ (3 2 o 397 14,2
Sample No.(s) Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisgure, gm 434.2
a/ S = Greenburg-Smith standard, M = Modified, 0 = Other
b/ 1Indicace value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No, Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
. Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks: '
Date of laboratory custody Beal(s) broken by

Personnel accepting custody
Remarks:

Date broken
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MIDWEST RESEARCH INSTITUTE

RUN £S5 ~0— 2~/

MRI Project Number & 292-¢ -03
Field Dates &—/- &/

Plant Z%EEI'
Sampling Location 250 O flg +

Sampling Date ~/— &/
' FIELD CREW
Crew Chief %_/’!-fé’a
Testing Engineer 1 { i Aed
2
]
Engr. Technician 1 -
>
3
Lab Technician 1 |
2
3
Process Engineer |
2
Qther ]
2

MRI - Form PO (10/72) I-186



'NOMOGRAPH DATA

PLANT ZDEA|

DATE 5= (- £/

SAMPLING LOCATION _ £ 37 Ou?le -

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. Hy0 sHg ([ &Y
/100 -

AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tnwg. |70 85
PERCENT MOISTURE IN, GAS STREAM BY_ VOLU . /

ERCE URE @ é@ﬁ!_r-s"— THO | /@59

_of3e
BAROMETRIC PRESSURE AT METER, in. Hg o 2892
£, D
STATIC PRESSURE IN STACK, in. Hg © 7 2645
(Pp+0.074STACK GAUGE PRESSURE in in. H,0) P,
P

RATIO OF STATIC PRESSURE TO METER PRESSURE Py (0. 78
AVERAGE STACK TEMPERATURE, °F Tsng | 369
AVERAGE VELOCITY HEAD, in. H,0 Doy, | P2
MAXIMUM VELOCITY HEAD, in. H,0 30 max.
C FACTOR GH2 0,79
CALCULATED NOZZLE DIAMETER, in. B 0,4/
ACTUAL NOZZLE DIAMETER, in. 0O, 377
REFERENCE ap. in. Hy0 O./65

EPA (Dun 234
472 .
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ISOKINETIC SAMPLING WORKSHEET

Plant Iéfg 4

Sampling Location _ FEF-o2 ~2 —/

Test Number /2757 2.7/ 7

Isokinetic sampling equation:

Vmg = K APs

Whera: K=

Ts + 460
5,168 (Tmgyg + 460) (Cp) (i) (M) (Dn?)

Date S5 -/-8/

Inicial

VA

Cer

Vm; = Volume of the meter per sampling interval, £e3

K = Constant of fixed and assumed parameters,

dimensionless

APs = Velocity head of S pitot, inches H50

Ts = Stack temperature, °F

Assumed average meter temperature, °F

Tmayg

/00
Pitot coefficient Cp DL¥
Sampling time interval, minutes ei 5'"
Mole fraction dry gas ME A, 9/
Nozzle diameter, inches Dn w377
Barometric pressure, inches Hg Pb z ?—.9 rd
5.168 (/oo _ + 460) (.£4) (57 (&1) (,377%) K > 60.2 ]

\/ 29.5¢
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ISOKINETIC PERFORMANCE WORKSHEET

Plant fgﬁea 4 Date S —/~-£/
Sampling Location £52 O 77 o T Initial Cr -
Test Number £ S§° — -2 -/
Isokinetic equation:
% 1= 1l 039(’rsavg+460)(Vmstd)
Vs(8)(Ps)(ME)(Dn )
Average stack temperature, °F Tsavg 3;74?‘4
Meter volume (scd), 17.64(Vm)(Pb+ _;-‘L!E. aH = 744 Vmgp
Ph 28 92 54,59
Tmt460 77z 52.9
{m = 87,78
Mole fractiom dry gas, 100-% H20 0"13,‘7% ME ‘%
- 100 a'7é3
Molecular wec. dry stack gas, Llb/lb-mole Md
(%C0y x 0.44) + (%0, x 0.32) + (%Ny + %CO x 0.28) jerz
Molecular wt. stack gas, lb/lb-mole Ms J&-&ﬂﬁ
(Md) (ME) + 18(1 - Mf) 27,77
Static pressure in stack, absolute, in. Hg ~6.9"#0 Ps 28. 95
(Pb) + (0.074 x stack gage pressure, in H0)
Aps =7O.063 = 25|
Stack velocity, fpm C,ff- &y Vs M
T s+460 [ oqb
5,128.8 (Cp)(\/APsavg) PsxMs /
/80
Tocal sample time, minutes 0
w377
Nozzle diameter, inches Dn
1,039 (395.%  + 460)( 7657 ) w1 TS
T ) (/g0 ) Rgus) efT ) (1377 2) ’06"',
A

¥ 7
j0db , 763
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PARTICULATE SAMPLE RECQVERY AND INTEGRITY

Plant L lea( Run No. LS~ O-2 —
“Sample Location (/~X/° O, o7~ Sample Date _ 5 - /- £/
Sample Box No, — Recovery Date

Sample Type [orTite le7C Cleanup Person

Filcer No. by

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

Impinger Sequence 1 2 3 4 5

Impinger Typed/

Impinger Solution

Final Volume (wt)bB/ &3

SILICA GEL

|

|

| |
: 7
|

|

|

Initial Volume (we)R/ _©@ 445 8
Net Volume (wt).'l/ &&; .0
Sample No.(s) Silica Gel
Combined impinger ¢ontents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm 57 )
a/ S = Greenburg-Smith standard, M = Modified, 0 = Qther
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch;: Sample No.
Liquid Level Marked Description
Sealed - Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. ' Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by

Personnel accepting custody
Remarks:

Dace broken

I-192
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MIDWEST RESEARCH INSTITUTE

RUN F$P- -3~/

MRI Project Number 4292 -£~03
Field Dates

Plant Tlee l
Sampling Locafion £S5 -~osfze 7

Sampling Date 52 -2/

FIELD CREW
Crew Chief é&u; e
Testing Engineer 1 s ’;Q/
2
3
Engr. Technician 1
2
3
Lab Technician |
' 2_
3
Process Engineer 1
2__
Other 1
2
MRI - Form PO (10/72) I-194 -




'NOMOGRAPH DATA

PLANT _Z2fec (

DATE _S5 -2 -5

SAMPLING LOCATION &S 2 O ertdor For 7 *3

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. H,0 sy | [.8F
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F e | & 109
PERCENT MOISTURE IN GAS STREAN BY YoLE TH,O | )87 |
BAROMETRIC PRESSURE AT METER, in. Hg Pn 28,7/
—- " ?//H?_ o
STATIC PRESSURE IN STACK, in. Hg, - z28. 9%
(P20 .074STACK GAUGE PRESSURE in in. Hy0) P
| .
RATIQ OF STATIC PRESSURE TO METER PRESSURE Sipp | O P
AVERAGE STACK TEMPERATURE, °F Tog | 255
L_’,a_’.._fg‘._. e £ 2. u -
AVERAGE VELOCITY HEAD, in. H,0 ap &= -
- C,4"_2’2,.‘1 o avg. @fﬁ-
MAXIMUM VELOCITY HEAD, in. H,0 AP max.
C FACTOR 0.3
CALCULATED NOZZLE DIAMETER, in. B59%* 340
ACTUAL NOZZLE DIAMETER, in. 0.377
REFERENCE ap. in. Hy0 O, 16
EPA (Dun 234
472
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ISOKINETIC SAMPLING WORKSHEET

Plant __ZLeal Date _§-2-4£/
Sampling Location &£5/° (Outle T Initial <or
Test Number £S5/~ o~2— g

Isokinetic sampling equation:

__APs
Ts + 460

) 2
Where: ¢ = 3-168 (Tmyyo + 460) (Cp) (81) (M) (Dn?)

VI

Vm; = Volume of the meter per sampling imterval, £e3

Vmj =K

~
]

Constant of fixed and assumed parameters,
dimensionless

APs = Velocity head of S pitot, inches Héo

Ts = Stack temperature, °F°

Assumed average meter temperature, °F ‘I‘mavg 0%
Pitot coefficient Cp O. %
Sampling time interval, minutes ei /O
Mole fraction dry gas | ME 252
Nozzle diameter, inches Dn . 37.'7
Barometric pressure, inches Hg Pb 25:;3?/
5.168 (Jog__ + 460) (.84) (1) (,8Z) (:377%) K 527,95
Zg-iﬁ

- I-196
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ISOKINETIC PERFORMANCE WORKSHEET

Plant [éé@ ( Date §—2 &7

- Sam'pling Location ES/’ st e T Initial e
Test Number £S5P~- o0-3-,

Isokinetic equation:

1 ,039(1‘53\;2"""60) (Vmst_d)

% 1=
Vs(8) (Ps) (ME) (Dnl)
Average stack temperature, °F - TSavg 29,5
A= [, : r
Meter volume (std), L7.64(vm)(ppidflave L77 Vo greoss
13.6 Vi 70,855 ‘Msed 3g
Pb=z 2894

Mole fraction dr.y gas, 100-% H»0 ~ M/ ME /]{
Ul 25. 59, = 74T

Molecular wt. dry stack gas, lb/lb-mole Md

(%05 x 0.44) + (%05 x 0.32) + (%N, + %CO x 0,28) 30.7¢
Molecular wt. stack gas, lb/lb-mole | Ms
(Md) (M£) + 18(L - Mf) 2 7,50
Static pressure in stack, absolute, in. Hg R=-bd Ps ‘ 4
(Pb) + (0.074 x stack gage pressure, in H9Q) . 9-9'4
Stack velocity, fpm Z,:&.s '3373 Vs 46577
Ts+460 77 1 LA
5,128.8 (Cp)(\/APsavg) Psxis )
Tocal sample time, .minul:es : ] /00
Nozzle diameter, inches : Dn .377
Ch3
1,039 (3945  + 460) (afdes ) %1 74-6'8.’6"
(k67 ) (0o ) ms) 2T ) (377 %) 10,7~
al .
b -, -
1,692 2.4 P
1-198




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant Ia-/g._q_[ Run No. ESP-0-2-,
Sample Location _&£3/° D741 Sample Date _s-2 -/
Sample Box No. Recovery Date

Sample Type Pos 7 Cleanup Person

Filter No. QL

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

Impinger Sequence 1 2 3 4 ]

Impinger Typed/

Impinger Selution

Final Volume (wt)b/ “03

S1LICA GEL

43,5

|
|
!

Initial Volume (we)R/ 9 “463.9
Net Volume (wt)R/ Ho% @z
Sample No.(s) Silica Gel
Combined impinger contents, Sample No. Coler
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm 482 . b
2/ § = Greenburg-Smith standard, M = Modified, O = Other
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No, Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks:
I-199
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MIDWEST RESEARCH INSTITUTE

RUN £¢P ~p-w—y

MRI Project Number 4g9--/-07
Field Dates B
Plant Lol eg C
Sampling Location [Z$2 Ou7il.7
Sampling Date s -5 gy

FIELD CREW
Crew Chief 2P

thFed

Testing Engineer

1
2
3

Engr. Technician 1

Lab Technician |

Process Engineer |

Other 1

MRI - Form PO (10/72) I-201




S P S S FER e

'NOMOGRAPH DATA

PLANT __Lea’l

DATE 5 -2 —&7

SAMPLING LOCATION __ ¢S P~ O utlo T

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. H,0 aHg [ 8%
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F Tng, | 95
PERCENT MOISTURE IN GAS STREAM BY VOLUME % H,0 23
BAROMETRIC PRESSURE AT METER, in. Hg Py 2883
_ -6 1836
STATIC PRESSURE IN STACK. in. Hg
(Pp0.074STACK GAUGE PRESSURE in in. Hy0) P
p 78
RATIO OF STATIC PRESSURE TO METER PRESSURE 5Py
AVERAGE STACK TEMPERATURE, °F Towg | 355
AVERAGE VELOCITY HEAD, in. Hy0 Mg |, D 40
MAXIMUM VELOCITY HEAD, in. H,0 AP pag.
C FACTOR 0. 76
CALCULATED NOZZLE DIAMETER, in. ,305 -
ACTUAL NOZZLE DIAMETER, in. 327 .30 %
REFERENCE 3p. in. Hy0 e

EPA (Dun 234
472

1-202
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ISOKINETIC SAMPLING WORKSHEET

Plant Q 44( Date S5-2-¢/

Sampling Location [(£C P Outl.T Initial CCr

Test Number __ ££SP- O-¢ -y

Isokinetic sampling equation:

APs
Vmi =K Y7s + 460
2
Vheres o o 5:168 (Tmayg + 460) (Cp) (81) (M£) (Dn?)
N

Vm; = Volume of the meter per sampling interval, £e3

K = Constant of fixed and assumed parameters,
dimensiounless
APs = Velocity head of S pitot, inches H50

Ts = Stack temperature, °F

Assumed average meter temperature, °F Tmavg ?5_
Pitot coefficient Cp ,39"
Sampling time interval, minutes i 10
Mole fraction dry gas ME .76
Nozzle diameter, inches Dn .ﬁogoﬁ
Barometric pressure, inches Hg Pb 2882

. N e
5,168 (95 + 460) (\8%) (10 ) (7€) (309°) K i |

— 315.1¢

\’ 2353
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1SOKINETIC PERFORMANCE WORKSHEET

Plant Zen ( Date 5$-2-&/
Sampling Location E&8/2 1L 7" Initial _ 27
Test Number _FCFP- -9 -/ MDH
Isokinetic equation:
7 1= 1,039(Tsayg+460) (Vmg, 4)
vs(9) (Ps) (M£) (Dn?)

Average stack temperature, °F ' Tsavg -338
Meter volume (std), 17.64(Vm) (Pb+AE.‘iE Tm = 7‘?-8 Vg, g .

13.6 Pb:28.982 ”5(’.1

Tark460 Az 178 .
VM = ’%l 7,5
Mole fraction dry gas, 100-% Ho 27,77 ME 723
T ¢
100,

Lot et BT Tt T e T

I
Molecular wt. dry stack gas, lb/lb-mole Md

(%0, x 0.44) + (%0, x 0.32) + (%N, + %CO x 0.28)

Molecular wet, stack gas, lb/lb-mole Ms 27 5’

(Md) (M£) + 18(1 - Mf) - ’
Static pressure in stack, absolute, in. Hg Ps

(Pb) + (0.074 x stack gage pressure, in H»0) ag‘ab
Stack velocity, fpm AP= .597 Vs

Ts+460

5,128.8 (cP)(\/APsavg)Vpsts 2,75 2
Total sample time, minutes e /go
Nozzle diameter, inches Dn .?;0"/
1,039 (338 + 460y 1507 ) %1 022,
2753 180) @5.5%) 733 (304D Je

' 1-205




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant _ZJ,M( Run No. £SP- O-4 -y
Sample Location £5F Gl .7 Sample Date & -2 -£/
Sample Box No. Recovery Date

Sample Type Cleanup Person

Filter No. ' E;

Sample No.

Sample Material Description

MOISTURE AND/QR SAMPLE
c;m,&&.”-
Impinger Sequence 1”5¥K\"2 3 4 5

SILICA GEL

l
I
Impinger Typed/ | y WSEL)
, N T 5.6
Impinger Solution I CARTAIDGE &
Final volume (we)2/ 473 H3p A9LB sS202
Initial Volume (wt)2/ 0. 1) | Goq zan
Net Volume (wt)R/ H(3  H | 261 (6.1
Sample No.(s) ' I Silica Gel
Combined impinger contents, Sample No. ~ ‘ Color
Liquid Level Marked Container(s) Sealed l
Description of Impinger Solution
Total Moisture, gm M Q3.6 1 849 = 91.//,@%,
2/ S = Greenburg-Smith standard, M = Modified, O = Qther
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE

Probe Rinse: Sample No. Dry Gacch: Sample No.

Liquid Level Marked Description

Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.

Liquid Level Marked Liquid Level Marked

Sealed Sealed
Water Blanks Sample No. Filter Blank: Sample No.

Liquid Level Marked Sealed
Sample Dispesition
Carrier Date Shipped:
Remarks:
Date of laboratory custody ‘ Seal(s) broken by
Personnel accepting custody Date broken
Remarks:

I-206
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MIDWEST RESEARCH INSTITUTE -
RUN_E5/>~ O-/- 2
MRI Project Number fepz-2-02
Field Dates
Plant %agp /
SampTing Location LSP COugsa 7
Sampling Date s~ ¢ .2,
FIELD CREW
Crew Chief ‘ r/é/ﬂzar.f’é’;y
Testing Engineer 1 > ’—/ﬁ/
-2
3
Engr. Technician 1
7
3 .
Lab Technician 1
2
-3
Process Engineer " |
2
 Other ‘]'
2
MRI - Form PO (10/72) I1-208




'NOMOGRAPH DATA

PLANT . Z&ee L

DATE __ S~ 7 ~&7/

SAMPLING LOCATION _ 0/~  Cu7Z7

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. H,0 shg | /Y
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F Tnae. | /05~
PERCENT MOISTURE IN GAS STREAM BY VOLUME H,0 | 27%
LSty ¢ A rog e T
BAROMETRIC PRESSURE AT METER, in. Hg o | 2867
STATIC PRESSURE IN STACK, in.Hg — & 7 7720 26.20
(Pp+0.074STACK GAUGE PRESSURE in in. Hy0) P '
P

RATIO OF STATIC PRESSURE TO METER PRESSURE Sp, 1278
AVERAGE STACK TEMPERATURE. °F Tspe, | 360
AVERAGE VELOCITY HEAD, in. H,0 80ag. (O /7
MAXIMUM VELOCITY HEAD, in. H,0 AP gy,
¢ FACTOR 0,68
CALCULATED NOZZLE DIAMETER., in. O 435
ACTUAL NOZZLE DIAMETER, in. 0. 490
REFERENCE ap. in. Hp0 O I0Y

EPA (Oun 234

472
I-209




ISQKINETIC SAMPLING WORKSHEET

Plant ___Z;a/,pﬁﬁ Date 35~ 7§/

Sampling Location £S5/ 0971\._ 7"_ B Initial ey

Test Number £S52 -0 - /-2

Isokinetic sampling equation:

APs
Ts + 460

+ 460) (Cp) (B81i) (M£) (Dn2)

VBB

Vm; = Volume of the meter per sampling incerval,l £e3

Vmi =K

_ 5,168 (Tm

Where: K ave

K = Constant of fixed and assumed parameters,

dimensionless
APs = Velocity head of § pitot, inches Hq0
Ts = Stack temperature, °F

Assumed average meter temperature, °F mavg JO5”
Pitot coefficient Cp ' , &9
Sampling time interval, minutes | 81 2
Mole fraction dry gas ME P
Nozzle diameter, inches Dn 440
Barometric pressure, inches Hg Pb 28 &7
5.168 (fo5__ + 460) (.84) (J0) (27) (429%) K 54739
V2862 .

I-210
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ISOKINETIC PERFORMANCE WORKSHEET

Plant _ 7loa ¢ Date 5- ¥-£&/
Sampling Location ESAPI,7¢.7 Initial _ 2~
Test Number £3F°-g-24-2.

Isokinetic equation:

T I-212

Vs(e)(Ps)(Mf)(Dnz) l
Avera k e 293, 1 '
ge stack temperature, °F Tsavg M
Meter volume (std), 17.64(Vm) (PHAM) i 4;'277 Vige g i
13.6 o/ ;39’ 272 ' W
Tro+460 mElTZs . G
Tont Yhon2b55 03 %
Mole fractionm dry gas, 100-% Hp0 T 0 = 234 ME 7 l
100 1
b l
Molecular wt, dry scack gas, lb/lb-mole Md /
(%00, x 0.44) + (%0, x 0:32) + (%N + %CO x 0.28) 30.9 '
Molecular wt. s:a'ck gas, lb/lb-mole  Ms
(#d) (ME) + L8(L - ME) 27.99 i
Static pressure in scack, absolute, in. Hg -6 f Ps 1
(Pb) + (0.074 x stack gage pressure, in H20) .,29‘ I
Stack velocity, fpm /3/:"”7{ Vs
T s+460 Co= 5% 231 .
5,128.8 (Cp)(\/APsavg) Pswts | 743
Total sample time, minuges 8 M/ﬁrn)_ I
Nozzle diameter, inches : Dn , 5/;/ l
Eryry
1,039 (326 + 4e0)( /02%) ) %1 M %)g
(277 (a20) T 5 ?—ﬁ( 7 2) m ' I
-JU —‘ !




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant  Zolea(

LSP-0—=2 -y

Run No.

Sample Location £S5 COLTl:7T

Sample Date

Sample Box No.

Recovery Datce

Sample Type

Cleanup Person

Filter No. 6’

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

Impinger Sequence 1 2 3

SILICA GEL

Impinger Typed/

Impinger Solution

Final Volume (wt)R/ 247 219 He

Initial Volume (wt)B/ (%) e

%97, 3 451,00 4945

fa
Net Volume (wt)B/ 247 A9 {0

Sample No.(s)

4
28
22 | 38 _85 T

Silica Gel

Combined impinger contents, Sample No.

Color __&a4.3

Liquid Level Marked
Description of Impinger Solution

Container(s) Sealed

|
I
I
: 485.4 459.5 4$64.2
|
l
|

Total Moisture, gm

bb&. 3

2/ 8 = Greenburg-Smith standard, M = Modified, 0 = Other

b/ Indicate value in units, al or gm

RECOVERED SAMPLE

Probe Rinse: Sample No,

Liquid Level Marked
Sealed

Impinger Rinses Sample No.

Liquid Level Marked
Sealed

Sample No.

Liquid Level Marked
Sample Disposition

Wacer Blank:

ﬁry Catch:

Filter Blank:

Sample No.
Description
Sealed

Acetone Blank: Sample No.

Liquid Level Marked
Sealed

Sample No.

Sealed

Carrier

Remarks:

Date Shipped:

Date of laboratory custody

Seal(s) broken by

Personnel accepting custody

Date broken

Remarks;

I-213
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MIDWEST RESEARCH INSTITUTE

RUN £SP-o-2-2 K

MRI Project Number ¢ g9/ -0 =2
Field Dates

Plant Tl ot
Sampling Locafion 267 A 7.7
Sampling Date  —~—»_ 2,

MeTH™O (7

FIELD CREW
Crew Chief /%M/e’n
Testing Engineer 1 LA Ao
2
3
Engr. Technician 1
2
3
Lab Technician 1
2
3
Process Engineer ' |
2
Other -]'
2
MRI = Form PO (10/72) I-215




'NOMOGRAPH DATA

PLANT __Zlee (

DATE 5~ ¢ -8/

SAMPLING LOCATION £S5/ O 747

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. H,0 ahg |/ EY
/00
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tngg | <30
PERCENT MOISTURE IN GAS STREAM BY VOLUME THO | 27
BAROMETRIC PRESSURE AT METER, in. Hg Pr (2887
STATIC PRESSURE IN STACK, in. Hg 1 9-40
(Pm%0 . 074STACK GAUGE PRESSURE in in. H50) P )
P
RATIO OF STATIC PRESSURE TO METER PRESSURE Sy | P8
R . 275
VERAGE STACK TEMPERATURE, °F Towe | S50,
AVERAGE VELOCITY HEAD. in. H,0 : 8P | o/
MAXIMUM VELOCITY HEAD, in. H,0 AP s,
C FACTOR 70
CALCULATED NOZZLE DIAMETER, in. 97
o
: “2.7
ACTUAL NOZZLE DIAMETER, in. 2ZZ 4y
REFERENCE ap. in. Hy0

EPA (Dun 234
472

o/




ISOKINETIC SAMPLING WORKSHEET

Plant Lol og Date 5 -&-&/
Sampling Location _ £S5 02~ O, 7¢.7 Initial Cc-

Test Number f£Spo-p- 2 -2+ £

Isokinetic sampling equation:

o =k JBEE
®i =" Vs + 660
. 4 7 f 2
Where: K = 5.168 (Tm,yg + 460) (Cp) (8i) (M£) (Dm®)
Vm; = Volume of the meter per sampling interval, ft3

K = Gonstant of fixed and assumed parameters,
dimensionless

APs = Velocity head of S pitot, inches Hy0

Ts = Stack temperature, °F

AssLmed average meter temperature, °F Tmavg /.0 O
Pitot coefficient Cp €Y
Sampling time interval, minutes ei /0
Mole fraction dry gas | ME 77
Nozzle diameter, inches Dn ey
Barometric pressure, inches Hg Pb 287
5,168 (_jgo _ + 460) (£¢) (1o ) (27) (4¢% K

- 67% %7

Q’E§f§?7__
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1SOKINETIC PERFORMANCE WORKSHEET

Plant Tl eosl Date

Sampling Lecation _£32 ~ Ouni#Ler-
Test Number £32- o0-~2-2 -2

Isokinetic equation:

% 1

_ 1,039(Ts3yg+460) (Vmgr g)
vs(0)(Ps) (Mf)‘(Dnzﬁ—

S=6~§7

Initial ‘- M O&

(1,264) (J44 ) (28.40) (b4 ) (440 2)

Average stack temperature, °F Tsavg W;‘
Meter volume (std), 17.64(Vm) (Pb-l-é.%i&) A*:J{-QUB"{O ViRgp g -
13.6 Po 103,057 96 [P
Tar+460 V> 003 ’
Tiw ':..'83.
: o
Mole fraction dry gas, 100-% H90 30,6% From ME ' 4
———  TTwis rwn L6
100
Molecular wt. dry stack gas, lb/lb-mole _ Md
(G0y x 0.44) + (%0, x 0.32) + (%N, + %C0 x 0.28) ¥ 3,05
Molecular wt. stack gas, lb/lb-mole Ms 70"
(Md) (ME) + 18(1 - Mf) ah
Static pressure in stack, absolute, in. Hg Ps 48 O
(Pb) + (0.074 x stack gage pressure, in HQ) F‘ZB
Stack velocity, fpm AP~ 086 Vs
Ts+460 ,,,;w"‘
5,128.8 (Cp)(\/APsav ) YV Psxts
Total sample time, minutes 2] {L’?
Nozzle diameter, inches Dn ‘L{t{o
1,039 (3095  +460)(9b.1& ) %1

166-1

k md Feom 5758 ot 1830 ot outlet

I-219




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant ;Zzaﬁlh/ Run No.

Sample Location £ (/2 - 3,77, 7 Sample Date (" -#—/¢/
Sample Box No. Recovery Date

Sample Type Cleanup Person
Filter No. /0

Sample No.

Sample Material Description

ESP- o -2 -2 p

MOISTURE AND/OR SAMPLE

Impinger Sequence 1 2 3 4 5

Impinger Typed/

Impinger Selution

SILICA GEL

Personnel accepting custody _—
Remarks: Mernoy 177

Final Volume (wt)bR/ 335 15 D 48
Initial Volume (wt)B/ o © [ c/ 255 &
Net Volume (we)b/ - 31S s 400 9.0
Sample No.(s) Silica Gel
-Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm B9
a/ 8 = Greenburg-Smith standard, M = Modified, 0 = Qther
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No, Dry Catch: Sample No.
Liquid Level Marked : Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No,
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by

Date broken
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MIDWEST RESEARCH INSTITUTE

. RUN £SLP-0-F~2

MRI Project Number 4842 -¢-0 3
Field Dates

Plant Zhesl
Sampling Location 252 oG .7

Sampling Date  g--g— ¢/

FIELD CREW

Crew Chief  fesres

Testing Engineer 1 L, Fecl
2
3
Engr. Technician 1
2
3
Lab Technician |
: 2
3
Process Engineer 1
2

Other 1
2
MRI - Form PO (10/72) 1-222
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'NOMOGRAPH DATA

PLANT T ole o C
DATE S — £/

SAMPLING LOCATION _ 3 P~ Ou7leT

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE. in. Hy0 aig |87
AVERAGE METER TENPERATURE (AMBIENT +20°F)°F | Tmg, | 2220 S0
PERCENT MOISTURE (N GAS STREAM BY VOLUME 2 H0 | ¥Q
(2o E87-0-2-0 2
BAROMETRIC PRESSURE AT METER, in, Hg P | 2862
L
STATIC PRESSURE IN STACK, in. Hg -k 2895
(P20 .074STACK GAUGE PRESSURE i in. Hy) P ’
Ps / ] 9?

RATIO OF STATIC PRESSURE TO METER PRESSURE P
AVERAGE STACK TEMPERATURE, °F Toug, | 2%C
AVERAGE VELOCITY HEAD, in. Hy0 NI
MAXIMUM VELOCITY HEAD, in. Hy0 AP nax,
C FACTOR o RE 52
CALCULATED NOZZLE DIAMETER, in. s . 4
ACTUAL NOZZLE DIAMETER, in. 304
REFERENCE p. in. Hy0 By 56

38«

@eToees b g1

= /s

T e 2 a‘e—t’: T

,-/5’

s

EPA (Dun 234

477 .

1-223




I1SOKINETIC SAMPLING WORKSHEET

Plamt Lol - Date §—$5—&/
Sampling Location £L/)7 O, 7.7 Initial _ g
Test Number A fQP -~ ©-3 -2 )

Isokinetic sampling equation:

APs
Ymi =K YTs + 460
- 2
Where: K= 5.168 (Tmyyp + 460) (Cp) (01) (Mf) (Dn¢)
VD

Vm; = Volume of the meter per sampling interval, £e3

K = Constant of fixed and assumed parameters,
dimensionless

APs = Velocity head of S pitot, inches Hy0

Ts = Stack temperature, °F

% #e0
Hn Tk, ¢
LsrP-o-2 4
Assumed average meter temperature, °F Tmavg 0 .
wo |70}
Pitot coefficient Cp &Y '
Sampling time interval, minutes o1 /0
o
Mole fraction dry gas 9 ESP—GFQ: > ME ,ﬁ ’ 629
Je
Nozzle diameter, inches Dn P —=3% "
Barometric pressure, inches Hg Pb 257; §7. l
n""’—
5,168 (2 90 + 460) (8¥) (/o0 ) (=) (t?ﬂ?z) K %g.
S S
2422 VERR] 3l
o "
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ISOKINETIC PERFORMANCE WORKSHEET

Plant Lol gl Date §~¢-g~
Sampling Location ESP o L e F Initial (474
Test Number ESpP- 8-3-2

Isokinetic equation:

1,039(Tsaygt60) (Ve q)

% 1=
vs(0) (Ps)(M£)(Dn4)
A-verage stack temperature, °F Tsavg 122
AH Az 647
Meter volume (std), 17.64(Vm) (Pb-i-ﬁ) rh- a8z Vg, 4 &9.0%
Tart&60 Tin 282, 2
' 3/3“" =738
Mole fractiom dry gas, 100-% H70 g‘{,?‘?o ME =
100 T:h___ 707
C‘alca/éfef Foroim ThHes Bun A 7 ﬁ%’éz-
Molecular wt. dry stack gas, lb/lb-mole Md
(%C0, x 0,44) + (%0, x 0.32) + (%N + %CO x 0.28) 3070
Molecular wt. stack gas, lb/lb-mole Ms ,2 _
(Md) (ME) + 18(1 - ME) - 220z | 27 '
Static pressure in stack, absolute, in. Hg Ps -
(Pb) x (0.074 x stack gage pressure, in Hp0Q) A¥.3s l
Stack velocity, fpm Ap= 1657 Vé .
T s+460 0 I
5,128.8 (Cp)(\/APsavg) Psxds | 1776
Total s.a.mpl.e time, minutes © ] 70 l
Nozzle diameter, inches ' Dn 1304 l
1,039 ( 3/¢ + 480)( €8.0Y ) % 1L W
4263 ) (170 ) 2%:.35) (g2 ) (L 30% 2) ~g I
W e?0 7 qﬁ’i '
I-226 I




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant _='7:z/ wal

Sample Location [SX/70  57~+7"
Sample Box No.
Sample Type

Filter No. 5
Sample No.
Sample Material Description

Sample Date
Recovery Date
Cleanup Person

Run No. gﬂa__".?"l.

ER el 4

MOISTURE AND/OR SAMPLE Wwﬁu

Impinger Sequence 1 2 3;§? 4 3

Impinger Typed/

Impinger Solution

SILICA GEL

Final Volume (wt)b/ el L =32 939 82006
Initial Volume (wg)R/ /=0 je< = £04.6
Net Volume (wt)B/ /40 2 43¢ 1.0
Sample No.(s) Silica Gel
Combined impinger contents, Sample No, Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm 398
2/ S = Greenburg-Smith standard, M = Modified, Q = Other
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed

- Sample Disposition

Carrier Date Shipped:

Remarks:

Date of laboratory custody
Personnel accepting custody
Remarks:

Seal(s) broken by

Date broken

1-227
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MIDWEST RESEARCH INSTITUTE

RUN £SP-O- %2

MRI Project Number 4292 - ¢t -23
Field Dates

Plant Ll vnl
Sampling Location &%~ o o-tzte T
Sampling Date ey

FIELD CREW
Crew Chief /%“—dﬂ?
Testing Engineer 1 L//M
> /s
3
Engr. Technician |
‘2
3
Lab Technician !
' 2
3
Process Engineer 1
2
Other 1
2
MRI - Form PO (10/72) . I-229
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'NOMOGRAPH DATA

PLANT ___ Zlosl

DATE 5-< 57

SAMPLING LOCATION __£5/2 - Dol 7

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

1-230

ORIFICE, in, Hy0 ) B VP A 2 4 l
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tnag | 95
PERCENT MOISTURE IN GAS STREAM BY VOLUME % 1,0 | 20 I
BAROMETRIC PRESSURE AT METER, in. Hg Pn | 2889 ‘l
STATIC PRESSURE IN STACK. in. Hg | 2091
(Pm20. 074 STACK GAUGE PRESSURE in in. Hy0) P, i '
s, 28
RATIO OF STATIC PRESSURE TO METER PRESSURE Py | o
AVERAGE STACK TEMPERATURE, °F T | 325 . '
AVERAGE VELOCITY HEAD, in. H,0 Sbavg, | 40
MAXINUM VELOCITY HEAD, in. H,0 AP ax, '
C FACTOR 0. 6% I
CALCULATED NOZZLE DIAMETER, in. L2 P5 |
ACTUAL NOZZLE DIAMETER, in. ,30% i
REFERENCE Ap. in. Hy0 L 9q '
EPA (Dun) 234
472 . '



ISOKINETIC SAMPLING WORKSHEET

Plant Theos! Date &-¢—g/

Sampling Location &S52-J.7/. 7 Initial ¢z

Test Number £S5P- @-¢4-2

Isokinetic sampling equation:

APs
Vmg =K Ts + 460
Where: K = 3.168 (Tmyy, + 460) (Cp) (8i) (Mf) (Dn?)

Vm; = Volume of the meter per sampling interval, £e3

K = Constant of fixed and assumed parameters,

dimensionless
APs = Velocity hegd of S pitot, inches H50
Ts = Stack cemperatu.re, °F
Assumed average meter temperature, °F Tmavg 9, S..-
Pitot coefficient Cp e &Y
Sampling time interval, minutes o1 /0O
Mole fraction dry gas ME /O
Nozzle diameter, inches Dn . 30¢%
Barometric pressure, inches Hg Pb 2865
5.168 (g5 + 460) (g¢) (L0) (,z) (3ee?) K 290.0
2e5€

1-231"
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ISOKINETIC PERFORMANCE WORKSHEET

Plant Fpleg L Date $ ~-g 1
Sampling Location ESP porid 7 Initial e
Test Number ESp- O-F 2

Isokinetic equation:

_ 1,039(Tsaygt460) (Vg )

%1

vs(8)(Ps) (M£) (Dn?)
Average stack temperature, °F ' Tsavg 3,2“)
A= 1,39
Meter volume (std), 17.64(Vm) Pb+A.H_a‘.’.E ?/m:II?Z???? Vg, 4 -
13.6 / © [O01.25
0 { v = lﬂ)?‘?7
Tark48! Ph= 2888
Mole fractiom dry gas, 100-% Ho0 ME
) 100 7z
2767 W
Molecular we. dry scack gas, lb/lb-mole Md _
(%C0y x 0.44) + (%05 x 0.32) + (%Ny + %C0 x 0.28) 3105
Molecular wt., stack gas, lb/lb-mole Ms
(Md) (ME) + 18(1l - Mf) ' A3
Static pressure in stack, absolute, in. Hg Ps
(Pb) + (0.076 x stack gage pressure, in Hp0) 287!
= 399
Stack velocity, fpm A% 3 Vs yreerr
| Ts460 i
5,128.8 (Cp)(\/APsavg) PsxMs
Total sample time, minuctes 8 /%0
Nozzle diameter, inches Dn 304
1,039 (3/2.9 + 460) (10425 ) % I %
730%) (Lgo ) (2840 (.72 ) (30 2)
| = 94,9
2,58
I-233
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant Tl oe { Run Ne. Ly ) JSP-T= G~
Sample Location ES7 Bodt e 7 Sample Date S &7

Sample Box No. Recovery Datce

Sample Type Cleanup Person

Filter No. <

Sample No.

Sample Material Desgription

MOISTURE AND/OR SAMPLE

S1LICA GEL

Condaonser |
Impinger Sequence 1 2 ] & 3 I
Impinger Typed/ |
Impinger Solution I
Final Volume (wt)b/ 280 ydd 3A< £/5.y
Initial Volume (wt)E/ e _@ [¢] I 1
Net Volume (wt)b/ 380 19 325 | 24¢.¢
Sample No.(s) ! I Silica Gel
Combined impinger contents, Sample No, - Color
Liquid Level Marked Container(s) Sealed l
Description of Impinger Solution :
Total Moisture, gm /7, &
a/ S = Greenburg-Smith standard, M = Modified, 0 = Other
b/ 1Indicate value in units, ml or gm
RECQVERED SAMPLE

Prebe Rinse: Sample No. Dry Catch: Sample No.,

Liquid Level Marked Description

Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No,

Liquid Level Marked
_ Sealed
Water Blank: Sample No.
Liquid Level Marked
Sample Disposition :

Filter Blank:

Liquid Level Marked
Sealed

Sample No.

Sealed

Carrier Date Shipped:

Remarks:

Dace of laboratory custody
Personnel accepting custody
Remarks:

Seal(s) broken by

Date broken

S I-234
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I-2-2 EPA Method 3 - Gas Analysis for Carbon Dioxide, Oxygen,
Excess Air, and Dry Molecular Weight

I-237
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I-2-3 Particle Sizing - Andersen Mark IIT Impactor
with 15 um Preseparator
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN_Fep0- 1] (©)
MRI Project Number 43 ‘ic;!—}_.‘o 5)

Field Dates
Plant [
Sampnn_g‘%c_%on e (el
Sampling Date g/é/g?
FIELD CREW
Crew Chief m: Ha,hf)eh
Testing Engineer 1 E. who‘{'&'.'/
2
3
Engr. Technician 1
. 2
-3
Lab Technician | g paua/um 5
2 D.olssih
3
Process Engineer | F,- [—( a-f;Fm ez'j‘% er
2
Other ]
2
MRI = Form PO (10/72) 1=247




ANDERSEN SAMPLING CALCULATIONS

Plant m/ Date

5/6/5/

Sampling Location £572 Outflet
Test No. __fZSP=- O ~/-/ CC-_)_

Initial ’MZ_) o

Velocity head at sampling location, in. H20 APs . I'
Stack temperature at sample point, °F Ts %’
Barometric pressure, in. Hg Pb 33»2?3
Static pressure in stack, in. Hg - @'4 Ps JB 35
(Pb) + (0.074 x gage pressure, in. H0) .
d  Frons EBSAO-H-C -
Percent moisture in gas stream by volume o 5{6/91 % H90 30,8
Mole fraction, dry gas 100 - % H20 ME
. 100 e 9R
Molecular wt. dry stack gas, lb/lb-mole Md 3/ 05
(% GOy x 0.44) + (% 0y x 0.32) + (% Ny + % CO x 0.28) ‘
Molecular wt. stack gas, lb/lb-mole Ms '
(Md) (ME) + 18(L - ME) 27.03
Stack velocity, fpm Vs
[Ts + 460 ],'-WO
5,128.8 (Cp) (\/A_Ps) Ps x Ms
Calculated nozzle diameter, in. F$$ ¢ 5# Dnc
Fs/Vs ,2(20
24 m , where Fs = 0.5 to 0,73 ft3/min
Actual nozzle diameter, in. é"‘" 7.0 | Dna 'A'?j-
Assumed metelr temperature, °F Tm 70
Isokinetic sample rate,_stack coﬁditions, ft3/min Fs I
Dn,\ 2 il
Vs (0.00694) (m) ...Z_a
3, .
Calculated meter flow rate, £ft”/min Fm
,A53

Tmt+460 Ps
Fs (Ts-+-460) (Pb) (M£)

I-248




[438 }
SEZ Lingr yd3
SINIWR0D |
Se =51
€58 [Bo = 8Ge ] < Wp
L) N HEIEHY
| 7 S| _Fal ool SeL|Tc M B YA P U]
. 235 S| A2 @0l Soc| O a7 | ozorZ| Th TIL[ 3787 o2
25 hl- £b6) 20 seg | £7° I | 08t 55 Bol| 5747 27
7 % g9¢| 29/ IXARINE 20 | 730l SA CU|5057 757
I h 24 {8 g 277 o1 [ 92@00L 720 76| 318/ 947
53 5 oé 4 XA Ak o1 1333 83 BLF|_s»8/ o7
23 % 48| 3£ Olg| AT 1T | 97°9¢3| 91 983 3587 7z
5 os| S8 gr<| s BT —— | £27559|_%Z487r a7
X 4 oL o0& S| 87 g1 71 oC/L)| og 187| 518¢( @3
. S 2l 92 ore | 877 T T od28 247339 5087 72
j $s 5 o3| 9¢] s/¢| 81 {0 |oc 539 A¥ 983 517 75
25 A 23 2¢ SZs | E7 g]l7 o233 727 BYXY oz
23 _ % 72| T2 gz | 0C" W 1207735 B771F| 3801 a7 o
75 . <E| o2t SeL | 67 R0 | BN ST 3717 o3 3
o §81 _sce (& el §O (2359 2T 929 3727 " o
25 5 | o8| o8| SZS|BT 30° | 37%L3| ¢35 c23| S0l 7
P x- b | 2| ¢L sSZC| ¢r U7 563|700 7 LI <557 oz
0L b3 YA EVA XA 607 s S AP S5 al,
20000 | g,y Wn1¥ | 03ns3a , 1en35y| peatsad | or ]
% 1o gw (W00 | OW 11 dnuwm | cwwtem| YYVIITT (9013 Bt BE L
-qunivuIawal | 3unive3awal | yopoya | 3uRIveaswar | sunivezawar | wiesuasde avIH., KINY e WMNHYS| gy
HIINIWI ¥09.31dWys | dwnd 4ILIN SYD A¥G ¥ovis | unss3ud 3dvado | ALIDOTIA IMAYIY HILIN SYO Wis #I01D 3UIAVYL
guojsuawig Yiim H3ID *‘SH 18 1eurd
ﬂaiswm% g8'0% o%n o LOAYYLHIOA 3SHIAVUL 40 J1LNINIS . egNS\ zmwm.mmmmum“ mum Teaful D Neal .
/7 %z AN ' (°4) "3uNS5344 NLVIS
a 03 3UNSSIUd JMLIWOUVE
- JUNLYHIAWIL ENFITWY
Yo 26 % % ﬂm.%é =T HoLyH3d0
L0/ <00 SY 7 -7-0-g%3) — 4I6KN HAY
SLE’ a39jowetq dil 3qoid o 0 ¢ . 0397 3dAL ITdWVS
ﬁm ok \“‘Wﬂ\ (po1759p) ézm_zsd uzzm__ﬁw
_ WADV paie(no1ed : »? 1Ny
s WLyl Ne— 17X

r NASYAANY - VIVd q7dld




ISOKINETIC PERFORMANCE WORKSHEET

Tdeal

Plant \ Date
Sampling Location __£sP Jutlet Init
Test Number EsP-p-[-](c)

Isokinetic equation:

1=

1,039(Tsavgt460) (Vme, 4)
Vs(0) (Ps) (M£) (Da?)

5/6/8/
ial mpD

Average stack temperature, °F Tsavg (33’,(;65)
Meter volume (std), 17.64(Vm) (Pb ._..?.‘_’E) AH'ilsg% Vg, 4 .
: : 3.6 Pm = 25|
— % m T 46959 420
T\“ 29.lo
Mole fraction dry gas, 100-% H»0 a9 'ng.:) ME
100 0703
Molecular wt, dry scack gas, lb/lb-mole Md
(%C0y x 0.44) + (%0, x 0.32) + (%Ny + %CO x 0.28) 3/.05
Molecular wt. stack gas, lb/lb-mole Ms 37 ]",
(Md) (ME) + 18(l - M) '
Static pressure in scack, absolute, in. Hg Ps ag 35
(Pb) + (0.074 x scack gage pressure, in H20) ’
| =
Stack velocicy, fpm ﬁg (. oqnD Vs (l'gt\’D
Ts+460 To = 240
5,128.8 (Cp) (VAPS,q) Y Psuts Ts ._[3,9,5') yHS b
Total sample time, minuces e ’80
Nozzle diameter, inches Dn . 375
1,039 (340 (31b.5) + 460) ( 4. k25 ) %1 C94.1)
(Lﬁﬁ)( 190)(2838) (703 )(.a752) 9:[.7

1,34)

1-250 | c




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant ﬂéaf Run No. EYP-O" /"‘"/ (< )

Sample Location ESP Ou i2t Sample Date ‘5[6'/3/

Sample Box No.

Sample No.
Sample Material Description

Recovery Date

sample Type _Cartele  Siz e Aadersen Mk T Cleanup Person
Filter No. IC;L

MOISTURE AND/OR SAMPLE

Impinger Sequence 1 2 3 4 5

Impinger Typed/

Impinger Solution

SILICA GEL

l
l
I
| 7857
1
|
l
|

;

Final volume (we)2/ 349 2.0
Inicial Volume (wt).b./ o an4.p
Net Volume (wt)B/ 39 3O 11,4
Sample No.(s) Silica Gel
.Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm 383.)
a/ . S = Greenburg-Smith standard, M = Modified, ¢ = Other
b/ Indicate value in unics, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No, Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks:
. I-251
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MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen

RUN_E3P-02-((B)
MRI Project Number & gjz-L-0 >
F;eld Dates
Plant 7":£ P
Sampling ocdudﬂon £S 17 (OgT T
Sampling Date s~— ¢,
FIELD CREW
Crew Chief Al e g o
Testing Engineer 1 QZA,?LL/
2
3
Engr. Technician 1
: 2
3
Leb Technician |
2
3
Prﬁcess Engineer 1
-2
Qther 1
2
MRI = Form PO (10/72) - I-253




ANDERSEN SAMPLING CALCULATIQONS

Plant Zoilwa £ Date JS-&-87
Sampling Location 5% 3.1l . 7— Initial Ppr,
Test No. £L3/P-0~ 2—) L '
Velocity head at sampling location, in. H20 APs 27
Stack temperature at sample point, °F Ts 310
Barometric pressure, in. Hg Pb 25 $7
Static pressure in stack, in; Hg' Ps 29 y
(Pb) + (0.074 x gage pressure, in. Hp0) ' .70
Percent moisture in gas stream by volume % Hy0 |R0.27
Mole fraction, dry gas w ME (?7
100 ’
Molecular wt. dry stack gas, lb/lb-mole Md / CET’
(% GO, x 0.44) + (% 0y x 0.32) + (% Ny + % CO x 0.28) 3/
Molecular wt., stack gas, lb/lb-mole Ms . 0
(ud) (ME) + 18(1 - ME) Al
Stack velocity, fpm Vs
[Ts + 460 [293
5,128.8 (Cp) (\/APS) Ps x Ms
Calculated nozzle diameter, in. —n Dp
Fs/Vs Fo=0.50% < OLE6Y
26¥" 1w, where Fs = 079.to0 0,75 f£t-/min
- .0 a 2 7 3 |
Actual nozzle diameter, in. oﬁ& 7 D“a 3
Assumed meter temperature, °F Tm 20
Isokinetic sample rate,zstack conditions, ft3/min Fs
Vs (0.00694) (Tr)(_sz‘.%)
3
Calculated meter flow rate, ft”/min Fm
po (DHe60\ (BS\ oo | | O.A76
C \Ts+460 Pb

1-254
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ISOKINETIC PERFORMANCE WORKSHEET '
" Plant "7'}/4*( : Date f""é’ §7
Sampling Location S/~ (O 7le7" Inicial MmDH
Test Number 72 ——wSue 274 l
Ese-0-2-/-B
‘Isokinetic equation: .
7. I 1 039(T53vg'|'460)(vm5td)
vs(8) (Ps) (ME) (Dn?) I
Average stack temperature, °F Tsavg CZ?O.Q) . l
_ %0
Meter volume (std), 17.64(Vm) Pb+A_§_a.YE.) A;:' ’Ig?-? Vg, 4
13,6 ?_P_ —59305 g, 1
- v [
Tort460 Vm = Hd. 20( -
R . . X7 l
Mole fraction dry gas, 100-% H90 &ng 0 Thia Mo ME _
100 ® 7/b l
Molecular wt, dry stack gas, lb/lb-mole Md
(%C0, x 0.44) + (%0, x 0.32) + (%WNy + %CO x 0.28) 3/.05 '
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (MF) + 18(L - Mf) 2734 '
Static pressure in stack, absolute, in. Hg Ps |
(Pb) + (0.074 x stack gage pressure, in H30) QQ,‘/O ' l
Stack velocity, fpm %gi' ('ogga) Vs ) 'agq
+460 T )
_ - 3¢ l
5,128.8 (Cp)(\/APsavg) Psats 19 = <(z303) C),_m\ﬁ)
Total sample time, minutes ) ,80 I
Nozzle diameter, inches ' Dn ,3'7} I
1,039 ( 3i0¢338)+ 460)( Lll,l/ ) %1 qu,i-{) .
I287 (1BD) 22,40 (+716) 2732) 43.7 |
(.7 "
1-256 ( l



PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant I/t’g( ' Run No. [_ES'/’" o-2-7 Z
Sample Location /J 2Pl T Sample Date - -£/

Sample Box Neo. Recovery Date

Sample Type ' Cleanup Person

Filter No. - [(

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

Impinger Sequence 1 2 3 * 5

Impinger Typed/

Impinger Solution

Final Volume (wz)bB/ 208" 305‘

SILICA GEL

|
|
|
| 286
|
|
|

Initial Volume (wt)B/ 7725
Net Volume (wt)R/ 305 2 Lf 2ol
Sample No.(s) Silica Gel
Combined impinger coutents, Sample No. Coler
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution _ :
Total Moisture, gm 4@,/
a/ S = Greenburg-Smith standard, M = Modified, 0 = Other
b/ Indicace value in units, ml or gm
RECQVERED SAMPLE
Probe Rinse: Sample No, . Dry Catchs Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No,
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample Na. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks: .
I-257
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' MIDWEST RESEARCH INSTITUTE
' Particle Sizing - Andersen
l RUNESA-T -3~/
"MRI Project Number (¢ 92 -2-03
l Field Dates
Pldnt Iﬂg‘ Fd
Sampling Location ~Zc - -z,
' Sampling Date_ s~> "o,
' FIELD CREW
l ‘ Crew Chief f i seve
Testing Engineer | L/A,S/-P/
2
i :
l Engr. Technician 1
2
3
' Lab Technician !
2
l 3
Process Engineer |
l 2_
Qther 1
l 2
MRI - Form PO (10/72) I-259




ANDERSEN SAMPLING CALCULATIONS

Plant _ Zlea!l . Date _ 5-2.-8/
Sampling Location [0/ 77«7 Initial Co/
Test No. ESP~-0-3-

+

v =337
Velocity head at sampling locatiom, in., H20 APs .25’ )
Stack temperature at sample point, °F Ts 350
Barometric pressure, in. Hg : Pb 2¢,83
Static pressure in stack, in. Hg ~6. 7 ~ Ps _23;36.

(Pb) + (0,074 x gage pressure, in. H0)

Percent mojsture in gas stream by volume % Hq0 23
1~ s 2 a2 P,
Mole fraction, dry gas ___'___/:’__122 Mf ,ﬂ:77
100 %_
Molecular wt. dry stack gas, lb/lb-mole Md 30.72
(% COp x 0.44) + (% 0y x 0.32) + (% Ny + % GO x 0.28)
Molecular wt. stack gas, lb/lb-mole Ms 27.77
(Md) (M£) + 18(1 -~ Mf)
VAP 2a5 7 7 L,

Stack velocity, fpm Vs

5,128.8 (Cp) (\/APS) Vi: :.;:0 r2/39

Calculated nozzie diameter, in. | D, I
Fs/Vs Fs= O, s¢7 ¢ ===
24 T , where Fs = 0.5 to 0.75 £e3 /min ST
] ‘4'.‘ ’
Actual nozzle diameter, in. | Dna Qj@.{
Assumed meter temperature, °F Tm ?_6’
Isokinetic sample rate, stack conditions, ft:3/min Fs

Vs (0.00694) (n)(D%)

Calculated meter flow rate, f1:3/min Fm 02?9,_
Trort=4-6 0 95 6C 236 oy ”
Fs (1'54-460) ( ) (M£) (3 “q‘o)( JJ:)(
- 1-260




iur

NASYAINY - VLvd d1d14

7 WW%Q\N\ 1814

SEZ UnQ) vd3
- SININN0D
frith 1 ¢!
CYTIERD A igm.a_uzﬂ AL GI07II=W N
_ a7
2 ovol {20/ $3¢ 13727 AR 2 XA B X XA AT A o3f
2 | oolt{2or SHt LSLL AU AT 83 'LeZisch/ (7]
-2 aol 172 07 55€ | EL ST o€l 4377l r LT 27|
2 X 1A osc | ZC° el |e0LY| oo’Ler|cotl asy|
2 ool|! Vi SSC | SAL SY7T {9zgrC| F1°9z2|cs87 037
=2 | oo7]7 3] Shs | AT ST [£8%€t] 2E7C0T| 67431 Z
2 Ot | 701 o5l | BZT £7e osorYl ok 022|887 07|
Z s & o0 okt | AL7 U Syl #ITLTC) L I8! o7
&Ll ool GAHE | %57 A4 LEHIT| o8 AL £ 1481 a0l
2 64| 09L =g [ 35U° €7 | coerg JL g cod] 0d .
2 ¥ L %5 | 3T ST |STCOt| 27 802|501 o8 |, F.
-2 7 od) orLs | HT° ST | 8TF00] BT 0LV S7L1 oL 7 Gming 5
—2 25 | d4 ors | 327 e | 33E0C| Asc0C|Eel] o3| ©“e seg'd
= =L [ L] o3| 3T Y[ 25002 OV 0L CYI] 05| wry &
=2 il | 34 58 | JC ST BT 27131 E =
2 /& &b SEC| 6T ST | S&8%81 257 RLICOLT ot _
2 0L | T sce | £ 37729480 go 2L <53 7
= [ 2Z&[ 8| Sec | ov| €2 3¢ 2B 2223 ensl 77
P e 1 PR T WnLav | o3uis3a TEN3I2Y| paatsal [ 55; o
4o 4o W u Laine | am RN, whoewe | ol wden Vo7 &:\ 43013 m___r____m__ﬁm yIBWNN
“JUNLYYIWIL | IUNIVUIINIL § ‘wnnova MNIVEIGWIL | Juniveddnal {  TILNINILdG avam Y w42 INIOd |
HITNIWI 08 3NdWVS | dnd Y3LIN SYDAHO WIS UNSSIUD 3013140 | ALIOTIA ONIOYIY NI TN SYO WL ¥2010 ISHIAVHL |
% hﬁ\% %Q SUOTSUDWI(Q YITH @00'0 WID ‘SH .57 1B yeuld
z .N olu o 1MOAVI M0J 35u3AVAL 40 HIVWIHIS @ 0U ¢} WAD ‘8H 51 I8 TEITUL D jeal . |
395 193114 |
(4 LVi10f > T4 Tunss 304 VIS |
2206 09 77 Srad S /v _ 5752 IUNSSIU JULIHONYE 7
20 : 3G JuNivyIdWIL INIBWY 7
FEI777 HOLYNIdD
Zon OO0 o 0 7 -ny\v.MhW HIBWON Y W
: g 3dAL I1dWvS
S 1933meld A1l 3q01d ZFILS o\M\“ %_:8._ SNITWYS ”
vroen Of 0 487" (pa17859p) - 7S L-3  vo |
A3 4 » HiDV PoIB[NOTED \_\ Af
ﬁ

i . .
i i




ISOKINETIC PERFORMANCE WORKSHEET

Plant ﬂégé ' | Date A o
Sampling Location _ £/ D7l o7 Inicial Cy

Test Number £SFP-g-3-)

Isokinetic equation:

1 039(].53-\; 60)(vm5td)

1=
Vs(B)(Ps)(Mf)(DnZ)
Becld  [rojecTed
Average stack temperature, °F Tsavg (3(10'3)‘ 350
Meter volume (std), 17.64(Vm){Pb+ _._a‘.fﬁ) & Qv Vg, 4 SRR P 2204 l
Ph 28 93 le bo
Tm+460 57 0 ! :
Mole fraction ;‘ry gas, 100-% H,0 LS‘I}IQ{) ( ME. L";?— .7‘23 !
37/7 100 E‘gp'o Fﬂ,{ , o
50.!‘6’0& [« &/Q‘f?f gé'?g ;éé‘é i'}zam /ﬂfel/l}lu_? y A= : " P '
Molecular wt, dry stack gas, lb/lb-mole Md ) ;
(%005 x 0.44) + (%05 x 0.32) + (%N, + %C0 x 0.28) Jgﬁ%—”ﬁiﬁ;
| 20 72-| 3 '
Molacular wt. stack gas, lb/lb-mole . Ms daa.- .
(Md) (ME) + 18(L - Mf) 215! 7777 M I
Static pressufe in stack, absblute, in. Hg Ps ~ ) 018,36
(Pb) + (0.074 x stack gage pressure, in H30) %—ﬁ{ , '
- ¥ o m(/ .Z./—&é— #’
Stack velocity, fpm s e A/ cma Vs i /54.
T s+460
2 as i
5,128.8 (Cp)(VAPs,g) ¥ Psfs ﬁﬁ 3394) Fz[q5 @5 )
- (3403)
] g /§0 I
Total sample time, minutes ] _
Nozzle diameter, inches Dn ;25,5—' l
2403 —
1,039 (352 o 4 460) (g Hee§ w1 =1
(2 ) (180_)(287¢) (722 ) (235" 2) ASG II
| T e e L
Q15 87,7 o (9‘7.07

(2,%) | |

I1-262



PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant ;Z"g i Run No. ESP-0 —F )
Sample Location A5/ (BuT/e7- . Sample Date g2 - &/
Sample Box No. Recovery Date

Sample Type Cleanup Person

Filter No. 5

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

| SILICA GEL
| florsTone @ssom s

Impinger Sequence | 3 4 5 ]
Impinger Typed/ ™ IJZ?AV" & f /57;7ﬁz#0ﬂ/;7
Impinger Solution
Final Volume (we)b/ o~ |57 01
Initial Volume (wt)B/ N |
Net Volume (wt)E/ \ |
Sample No.(s) | Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed l
Description of Impinger Solution :
Total Moisture, gm
a/ S = Greenburg-Smith standard, M = Modified, 0 = Qther
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE

Probe Rinse: Sample No. Dry Catch: Sample No.

Liquid Level Marked Description

Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No,

Liquid Level Marked Liquid Level Marked

Sealed Sealed
Water Blank: Sample No. Filcer Blank: Sample No.

: Liquid Level Marked Sealed
Sample Disposition
Carrier : Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks:
1-263
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN £SP-0 -4~y

MRI Project Number ¢ o9, -1 -0 3
Field Dates
Plant Zabeal

Sampling Location =cp 77 7
Sampling Date 5y ~g)

FIELD CREW
Crew Chief Loty ion a2

_ﬂ /A/:IL(/

Testing Engineer

Engr. Technician

Lab Technician

—

Process Engineer

(L8]

Other

N —

MRI ~ Form PO (10/72) I-265




ANDERSEN SAMPLING CALCULATIONS

Plant LTLeg! Date __ 6~y - ¢/
Sampling Location 5/ A 7/ s T Initial &¢o-
Test No. &£SP-0 =9 -y

I-266

'Velojityrhead at sampling locatiom, im. H20 APs B .42 l
d Q
Stac% temperature at sample 201:_1;2 F Ts 3L0
Barcmetric pressure, in. Hg Pb Z&87 I
Static pressure in stack, in. Hg = 619" Ps 2920
(Pb) + (0.074 x gage pressure, in. Hp0) ° '
i 1 et YN % o
Percent moisture in Zs stream by volume it % HoO 27x l
Mole fractiom, dry gas 100 - % H20 ME -
100 73
. . M'Ef/z""‘?’/ l
Molecular wt. cfry stacl@”gas, ib/lb-mole Md 34 75"
(% GOy x 0,44) + (% 05 x 0.32) + (% Ny + % CO x 0.28) '
Molecular wt. stack gas, lb/lb&nole ‘ Ms 28.53 '
(Md) (ME£) + 18(1 - M)
Stack velocity, fpm Vs 28/5 I
JE_t_if&
5,128.8 (Cp) (\/%"%s) Ps x Ms I
Calculated nozzle diameter, in. Dnc 0171
Fs/Vs Fo = @5 609 l
24X , where Fs = 0.5 to 0.75 -ft3/min
_ —4@— 5.0 -
Actual nozzle diameter, in. [/ - 5'2.,9 Dna. e l
Assumed meter temperature, °F T 105 I
Isokinecic sample rate,_stack conditiouns, ft3/min Fs
D
Vs (0.00694) (w)(_‘zla) I
Calculated mel:er. flow rate, ft3/min : Fm .
py (Imte60\ (BS\ . o (osevee g5 .73 | FE I
> \Ts+460) \Pb 76 Seoxver el 76
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ISOKINETIC PERFORMANCE WORKSHEET

Plant _LTheal Date _4-%- 3/
Sampling Location £5FP Op+fe T Initial o~
Test Number £S5F- O-9 —/

1sokinetic equation:

% 1

_ 1,039(Tsaygt460) (Vimg, )
%)

I-268

Vs(8)(Ps) (ML) (Dn
Average stack temperatures, °F TS,y 360‘
5 l(z91) |
Meter volume (std), 17.64(vm) (posliiave) 47 2l 2| Vagea |
3.6 ) Vb= 25 Y505
— Um = 4964 : i
Ton £ bt = S57Y
Mole fractiom dry gas, 100-% H,0 % o= 271 ME 70 l
100 ‘
Molecular wt. dry stack gas, lb/lb-mole Md | l

(5CO, x 0.44) + (%05 x 0.32) + (%Ny + %CO x 0,28) 3049
Molecular wt, stack gas, lb/lb-mole Ms L,l I

(Md) (M€) + 18(1 - Mf) 27.0
Static pressure in stack, absoluce, in. Hg =6t Ps 3)4 .

(Pb) + (0.074 x stack gage pressure, in H30) 22

= =
Stack velocity, fpm _ App, (";;’) Vs 2??&
[Ts460 e 'ng 722)

5,128.8 (Cp)(\/APsavg) PsxMs C)o - ¢ I
Total sample time, minutes 2] /@ I
Nozzle diameter, inches ‘ Dn ' '/7_5/

€72, |
1,039 (_FLa _ + 460)(_45505 ) | % 1 9.1
(2575 U 25.2) T ) (g2 2) (/019
(2722) : l




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant Tl ea .

Sample Location _ £S5/~ O v7Le7™
Sample Box No.
Sample Type

Filter No. . -3
Sample No.
Sample Material Description

Run No.

Sample Date
Recovery Date
Cleanup Person

ES/- 0=~
¢y -d/

MOISTURE AND/OR SAMPLE

SILICA GEL

|
Impinger Sequence 1 2 3 4 3 l
Impinger Typed/ |
Impinger Solution |
Final Volume (wt)P./ j24 /33 29 _
Initial Volume (wt)d/ o () o l
Net Volume (wt)B/ t&“{ (33 _[Q_B_ I P
Sample Neo.(s) - I Silica Gel
Combined impinger contents, Sample No. _ Color
Liquid Level Marked Container(s) Sealed l
Description of Impinger Solutien
Total Moisture, gm 4094.3
a/ S = Greenburg-Smith standard, M = Modified, O = Other
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: . Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No,. Filter Blank: Sample No.
Liquid Level Marked Sealed

Sample Disposition

Carrier
Remarks:

Date Shipped:

Date of laboratory custody
Persomnel accepting custoedy
Remarks:

Seal(s) broken by
Date broken

I-269
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MIDWEST RESEARCH INSTITUTE
- . Particle Sizing - Andersen
RUN £S5P-D-/-2
MR! Project Number & §£72- ,-03
Field Dates
Plant Lol ep l
Sampling Cocation " £ 372 7,7, #
Sampling Date  ¢-¢ -7,
FIELD CREW
Crew Chief A[ﬁmjah
Testing Engineer 1 LA e
2
3
Engr. Technician 1
: 2
3
Lab Technician !
2
3
Process Engineer 1|
-2
Qther ]
2
S I-271

MRI = Ferm PO (10/72)




ANDERSEN SAMPLING CALCULATIONS

Plant _Z Fea ( Date __ 5~ %-37
Sampling Location (57 - CurZe?™ Initial ¢2¢~
Test No. ASpP-90- /-2

Velocity head at sampling location, in. H20 APs Az, l
Stack temperature at sample point, °F Ts 240 l
Barometric pressure, in. Hg Pb 28.72

Static pressure in stack, in. Hg Ps 2&‘,25' I

(Pb) + (0.074 x gage pressure, in. Hg0)

Percent: mo:.st?xre’&n gas str y, yo % Hy0 |23.3 l
(IS e 24 Vo2l W"P?‘ 71 L-S 0 - /- &
100 - % H 0
Mole fraction, dry gas 2 ME
i y 100 seceried /7 77
M“J# [3‘/;_& /<
o focin
Molecular wt. dry stack gas, lb/].b-mofgé'.-?; oFf,.-/ Md 3/15"
(% €Oy x 0.44) + (% 0y x 0.32) + (% Ny + % GO x 0.28) ' l
Molecular wt. stack gas, lb/lb-mole ' Ms 2€ 1 9
(Md) (M) + 18(1 - ME) 2 &. l
Stack velocity, fpm Vs 1355‘

_ _ fTs + 460 ' I

5,128.8 (Cp) (VAPS) Ps x Ms
Calculated nozzle diameter, in. Dnc I

Fs/Vs Fs:g,g’sgr ,,Z{?

24 T , where Fs = 0.5 to 0.75 £t~ /min o
Actual nozzle diameter, in. Dna “-2 73 I
Assumed meter l:emperaturé, op Tm {00 : I
Isokinetic sample rate, stack conditions, ft3/min Fs

Vs (0.00694) (n)(EZE.) l

‘ ; 3
Calculated me:er flow rate, ft“/min Fm ) I

To60 ) OL8¢
Ts+460 .
1-272 l
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ISOKINETIC PERFORMANCE WORKSHEET

Plant ;ngf‘ Date & -¢-~£/ '
Sampling Location (fF$/7 V7 07 _'_ Initial (%~
Test Number _ A0~ O~ /-2 . : '
Isokinetic equation: )
Vs(8)(Ps) (ME) (Dn?) I
Average stack temperature, °F TSavg (-ﬂ-’yi '
52/ J
. av 5 123
Meter volume (std), 17.64(Vm) (P _S.) Pl = 2572 Vg, 4 é 9
Tm460 Um = 50.995 #.0. I
Tmtbn = 56/
Mole fractiomn dry gas, 100-% H90 7 Mo = 345 ME f l
100 ' b
Molecular wt. dry stack gas, lb/lb-mole Md ql '
(%C0y x 0.44) + (%0p x 0.32) + (%Ny + %CO x 0.28) |30
Molecﬁlar wt., stack gas, lb/lb-mole | Ms '
? 2
(Md) (ME) + 18(1 - Mf) ,ﬁ l
Static pressure in stack, absolute, in. Hg -é.¢ Ps '
(Pb) + (0.074 x stack gage pressure, in H30Q) '29, lf :
- _ — i
Stack velocity, fpm . A P,’_ C ._“)_ Vs /17/0 C]
{Ts—l—&éo ¢ o '
5,128.8 (Cp)(\/APsavg)_ PsxMs r= (/é/é,l) R
Total sample time, minutes 8 /ﬂ I
Nozzle diamel:er, inches Dn ”273 I
1,039 ( 5!/.9 + 460) (Y6 05 ) % 1 109.5~
515:?)(/?2:)( 28.29 (433 (273 2) | (/103.2)
] B
I-274
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PARTICULATE SAMPLE RECQVERY AND INTEGRITY

\ Plant :f@ﬂa C’ .
Sample Location _£J2 > O /fe7
Sample Box No,
Sample Type

Filcer No. ‘ 7

LFSP-0-z-/

Run No.

Sample Date & - ¢ -¢£/

Recovery Date

Cleanup Person

Sample No.

Sample Material Desceription

|
MOISTURE AND/OR SAMPLE I SILICA GEL
' Impinger Sequence 1 2 3 4 5 I
Impinger Typed/ I
Impinger Solution l
l Final volume (wt)b/ /20 41 133 579.86 469.%
Initial Volume (wt)b/ 0 [a) o I #6353 463.5
Net Volume (wc)R/ 120  j4/ _L3_3 | lig.5 6.3
l Sample No.(s) I Silica Gel
Combined impinger contencs, Sample No. Golor
Liquid Level Marked Container(s) Sealed I
Description of Impinger Solution _
I Total Moisture, gm 14,9
a2/ S = Greenburg-Smith standard, M = Modified, Q0 = Other
. b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE
' Probe Rinse: Sample No. Dry Gatch: Sample No.
Liquid Level Marked Descripcion
Sealed Sealed
l Impinger linse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
l Water Blank: Sample No. Filter Blank;: Sample No.
Liquid Level Marked Sealed
Sample Disposition
' Carrier Date Shipped:
Remarks;
Date of laboratory custody Seal(s) broken by
l Personnel accepting custody Date broken
Remarks:
i
I-275
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MIDWEST RESEARCH [INSTITUTE

- . Particle Sizing -« Andersen

RUN_Es2-0-2-2-8)

MRI Project Number _48925- [ ( 63)
Field Dates

Plant  Tdeal
Sampling Location ES@ O tleF

Sampling Date_5/ G /4/
FIELD CREW
Crew Chief M, Hcmgeh
Testing Engineer 1 E, Whﬁ-ec]
2
3
Engr. Technician 1
2
3
Lab Technician ! ;_r p&ue(onlg
2, QOlson
3
Process Engineer 1 [, }im&C,,,, o5 ter
2
Other 1
2

MRI - Form PO (10/72) I-277




ANDERSEN SAMPLING CALCULATIONS

Plant _IJ%/ | Date 5'/4/63/

Sampling Location 2= € Dwtlel ' Initial" M DA

Test No. __ ESP-O~2 -2 (B)

Velocity head at sampling locatiom, in. H20 APs . 08
Stack temperature at sample point, °F Ts 330
Barometric pressure, in. Hg Pb &9.9/
Static pressure in stack, in. Hg- —'(Q'q Ps L-‘
(Pb) + (0.074 x gage pressure, in. H90) &81;5
ADDwid_ P ESP-O-A-1LB) on 5/6/5(
Fercent moisture in’ gas stream by volume % H90 ;23'1./
Mole fraction, dry gas w ME
100 76
Molecular wt., dry stack gas, lb/lb-mole Md 3} 05
(% COZ x 0.44) 4+ (% 02 x 0.32) + (% Nz + % C0O x 0.28) ’
Molecular wt. stack gas, lb/lb-mole Ms - L/
(Md) (M£) + 18(1 - Mf) Q7.3
Stack velocity, fpm Vs
[Ts + 460 1,230
5,128.8 (Cp) (VAPS) Ps x Ms
Calculated nozzle diameter, in. Fs= o 53 Dnc
FS/VS 3 ggg/
24 7™ , where Fs = 0.5 to 0.75 fr”/min
Actual nozzle diameter, in. QD" '-7'0 Dna .9-73
Assumed meter temperature, °F Tm 85
Isokinetic sample rate, stack conditioms, ft3/min Fs
Dng —
Vs (0,00694) () _.2_.
Calculated meter flow rate, ft3/min Fm

Tm+460\ [Ps
Fs (1'5-«-460) (EE) (M£)

. 358
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ISOKINETIC PERFORMANCE WORKSHEET

Plane __ I Seal

Date 5/4/(9/

Sampling Location ‘_E'-S'P ag_u_‘f'/-é.i' _ Initial _ mdA
Test Number _ ECP-0- 3=z (A)
Isokinetic equations
9 1= 15039(T53Vg'|'460)(vm5td)
vs(9) (Ps) (ME) (Dn2)

Average stack temperature, OF TSavg (..?00'6)

' | 1330

AH V= .2/
Meter volume (std), 17.64(Vg1) (Pb-l_ﬁ) &:ag‘ Vag,. 4 :
DH'-.."78
Mole fraction dry gas, l00-% H,0 .QG 64 ME .
_ 28 7104

100 ellefod Ridsrven,

Molecular wt. dry stack gas, lb/lb-mole Md

(%CO, x 0.44) + (%0, x 0.32) + (%N + %CO x 0.28) 3/3@
Molecular wt. stack gas, lb/lb-mole Ms

(Md) (ME) + 18(1 - M) 27.49
Static pressure in stack, absolute, in. Hg Ps 3"/

(Pb) + (0.074 x stack gage pressure, in H30) &6,
Stack velocity, fpm ﬁg:dgg\ Vs ( |';‘0"{)‘

Ts+460
T = 330

5,128.8 (Cp)(\/APsavg) PsxMs % :(300.6) ],;{2.7
Total sample time, minuces e I 80
Nozzle diameter, inches Dn .4'273
1,039 (330(300)+ 460)(_HO. 83 ) w1 (99.9)
(227 (1 80) 283D (%) (.2732) 1oL, |
(i, a04)
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant .2;/562 / | Run No.

Sample Location ECP _ﬂ_u,‘f’/e_'f Sample

Sample Box No. Recovery Date

Sample Type Qudkersen Lsytvele sz.e.(@g.:zzz‘) Cleanup Person

Filter No. B

Sample No.
Sample Material Description

ES/P- 0-2 —Qsz
Date :S: ’ a/

MQISTURE AND/OR SAMPLE

Impinger Sequence 1 2 3 4 3
Impinger Type2/
Impinger Solution
Final vVolume (wt)B/ 37/
Initial Volume (wt).bi./ 7

Net Volume (wc)P./

SILICA GEL

N
N
%lﬁ

A

Sample No.(s) Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution _
Total Moisture, gm 35 9 ?
a/ § = Greenburg-Smith standard, M = Modified, Q0 = Qther
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No, Dry Catch: Sample No,
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acatone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody . Date broken
Remarks:
I-281
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MIDWEST RESEARCH INSTITUTE

_ ~ Particle Sizing - Andersen

RUNLSP-0-3-2

MRI Project Number 4257-/.0=
Field Dates —
Plant Tolesl
Sampling Location £7° o /.-
Sampling Ddi'e LG 0/

FIELD CREW

Crew Chief LT
Testing Engineer 1 CA el

2

3
Engr. Technician 1

2

3
Lob Technician 1

2

3
Process Engineer |

-2

Qther
MRI = Form PO (10/72) 1-283



ANDERSEN SAMPLING CALCULATIONS

Plant Ip/;,ﬂ( Date & -5y
Sampling Location _ZSP g, 74 7 : Initial ¢t
Test No. _&S5P— n-3-2

Velocity head at sampling location, in. H20 APs
Stack temperature at sample point, °F Ts
Barometric pressure, in. Hg Pb
Static pressure in stack, in. Hg' Ps

(Pb) + (0.074 x gage pressure, in. H0) .

Perceat moisture in gas Str by volume % Hg0
EM L7 ESP-o-3n2 :

Mole fraction, dry gas w ' ME
100
Molecular wt. dry’"ys acl?"ga%lb-molgf E8fm0-3-2 Md

(% GO, x 0.44) + (% Oy x 0.32) + (% N, + % CO x 0.28)

Molecular wt. s:tack gas, lb/lb-mole Ms
(Md) (M£) + 1.8(l - ML)

Stack velocity, fpm Ap Vs
- ,Ts + 460
5,128.8 (Cp) (VAPS) Ps x Ms
Calculated nozzle diameter, in. Dnc
Fs/Vs Fe=@:.511
24 T , where Fs = 0.5 to 0.75 ft3/min
Actual nozzle diameter, in. Dna
§0-6.0
Assumed meter temperature, °F ' m
Isokinetic sample rate,_stack conditions, fe3/min Fs

Vs (0.00694) (w)(ggé)

Calculated meter flow rate, ft3/min Fm

Tart460\ (Ps
Fs (Ts+460) (Pb) (M£)

I-284
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ISOKINETIC PERFORMANCE WORKSHEET

| 1-286

)= antied

Plant Zhoe { Date ¢~ 6 -8/ : '
Sampling Location £357° . ~7L.7- Initial &g
Test Number £5~ -0~ 3- 2 '
Isokinetic equations
% 1= 1 039(Tsav +460) (Vm g '
Vs(S)(Ps)(Mf)(Dnz) l
' 3/5
Average stack temperature, °F ‘I.‘siaVg _lﬁgg_z' l
Meter volume (std), 17.64(Vm){Pb+ _ﬂﬁ. ol 83 Vm d
Ph -—2.9 §¢ 14 4235
7'm = 7203
a7
Mole fractiom dry gas, 100-% H90 3?!9. (s ME 7 '
100 ‘
Molecular we. dry scack gas, lb/lb-mole Md _ '

(%C0,5 x 0.44) + (%0, x 0.32) + (%Ny + %C0 x 0.28) /.05 '
Molecular wt. stack gas, lb/lb-mole Ms 7264 l

(Md) (ME) + 18(L - Mf) 27
Static pressure in stack, absolute, in. Hg - Ps ' '

(Pb) + (0.074 x stack gage pressure, in Hp0) A I
Stack velocity, fpm ap ( /ﬁ,‘;) Vs —()

Tsrk60 BP= 5"5 Clss '
< -

5,128.8 (o) (VAFs,g) YEsuts 37 (78 3) 1777 \_
Tocal sample time, minutes e 180 I
Nozzle diameter, inches Dn 2235

3i5 - _ W l
1,039 ((30€,2)° “+ 460)(_42.35" ) %1 (/0/.8)
(Ugs6)) (L&0 ) Ggar ) (24 )(228 2) a5.") I




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant Z/pé_(_\ Run No. ESP- O-3-2z
Sample Location /A~ § /- GUTépf' Sample Date &g~ 8/
Sample Box No. Recovery Date

Sample Type - Cleanup Person

Filter No. b4

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

Impinger Sequence 1 2 3 4 )

Impinger Typed/

Impinger Solution

SILICA GEL

Final Volume (wt)2/ A2 =5 -
Initial volume (wt)2/ @ ) _e A
Net Volume (wt)b/ 30 By =2 R.
Sample No.(s) Silica Gel
Combined impinger countents, Sample No. Color
Liquid Level Marked " Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm 37,2
a/ 8 = Greenburg-Smith standard, M = Modified, 0 = Other
b/ 1Indicace value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acecone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filcer Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks: )
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks: '
I1-287
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN £5P-0o-¢ -2

MRI Project NumberGg-92 -2 -0 3
Field Dates —
Plant Zolead
Sampling Locotion #sr g 7y 7
Sampling Date  s—,- ¢,

FIELD CREW

Crew Chief #&_g-_«/eh
Testing Engineer 1 LA Ao

2

3
Engr. Technician |

2

3
Lab Technician !

2

3
Process Engineer |

2

Qther 1

2

MRI - Form PO (10/72) 1-289



ANDERSEN SAMPLING CALCULATIONS

Plant ___ZAhe.l Date _ § 4 -£7
Sampling Location (2CP O,+f e Initial €¢~

Test No., £5/-0- & -2

Velocity head at sampling locatiom, in. H70 . APs "35"
Stack temperature at sample point, °F Ts 230
Barometric pressure, in. Hg Pb 2.8
Static pressure in stack, in. Hg‘ T Ps 28 ,7,0'
(Pb) + (0.074 x gage pressure, in. Hp0) ¢
Percent moisture in gas stream by volume % H90 276
. 100 - % H90
Mole fractiom, dry gas _-. = % 22V _ ME
100 72 I
Molecular wt. dry stack gas, lb/lb-mole Md -
(% COp % 0.44) + (% Oy x 0.32) + (% Ny + % CO x 0.28) 3105 l
Molecular wt. stack gas, lb/lb-mole - Ms = _
(Md) (Mf) + 18(1 - ME) 27,95 '
Stack velocity, fpm Vs 7566
_ f’rs + 460 l
5,128.8 (Cp) (\fAPs) Ps x Ms
Calculated nogzle diameter, in. D“c .
st{Vs FS = D.5277 3 0,/9‘!" |
24 w , whére Fs = 0,5 to 0,73 £t~ /min
Actual nozzle diameter, in. 60, 5.¢ Dna e (95 '
Assumed meter temperature, °F : o /100 '
Isokinetic sample rate,_ stack conditioms, ft3/min Fs
D
Vs (0.00694) (11')(_35) '
Calculated meter flow rate, ft3/min Fm I
ro (IZH460\ (2S\ (o - 0,265
> \Ts+460) \Pb "
- I-290 I
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ISOKINETIC PERFORMANCE WORKSHEET

Plant ,.ZZ/e@( ' Date ¢—& -8/
Sampling Location &£3572 0.77.7" Initial e

Test Number (SfP-o -4 -2

Isokinetic equations

1,039(Tsgyg460) (Vmstd)

% L=
Vs(8) (Ps) (ME) (Dn?)

Average stack temperature, °F TS,y 330
g
¢3ik)
Meter volume (std), 17.64(vm) (ppidiiave) AWz 110 Vmg, 4
13.6 Pb-.-.JZQ. sC 0
T-mﬂ 3‘3.5
Mole fraction dry gas, 100-% Hy0 R8.4% This ren. ME
| | 100 Ll
Molecular wt. dry stcack gas, lb/lb-mole Md . /05
(5C0, x 0.64) + (%05 x 0.32) + (%N + %CO x 0.28) .
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (M£) + L8(L - Mf) g‘l?.?)lf
Static pressure in stack, absolute, in. Hg Ps 0
(Pb) + (0.074 x stack gage pressure, in H20) &9;"’
Stack velocity, fpm qu '%5 Vs Q)SQ‘-‘)
T s+460
lS
5,128.8 (Cp)(\/APsan) Y Powats = aib) 35N
Total sample time, minutes ) [20
Nozzle diameter, inches Dn ‘,?5
1,039 (330 (310 + 460)(_43.90 %1 (93.4)
2,570 (160 ) 28,40 . NE) (,i952) joo. 7

(A58H)
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PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant Tl ea ( Rua No. £J72 -()"é’-i!?-ﬁ
Sample Location _&5P o777 Sample Date _s—g-2/
Sample Box No. Recovery Date

Sample Type Cleanup Person

Filter No. (C

Sample No.

Sample Material Description

MOISTURE AND/QR SAMPLE SILICA GEL

I
Impinger Sequence 1 2 3 4 5 I
Impinger Typed/ |
Impinger Solution I
Final Volume (wt)R/ 352 o __E 1 74_:_._5
Initial Volume (we)2/ o (44 4 | 762. 4
Net Volume (wt)R/ 352 () [ | {7/
Sample No.(s) l Silica Gel
Combined impinger contents, Sample No. Color
Ligquid Level Marked Container(s) Sealed I
Description of Impinger Solution '
Total Moisture, gm 269, \
a/ 8 = Greenburg-Smith standard, M = Modified, 0 = Other
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Cactch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks:

I-293
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APPENDIX J

SUSPECT AND BAD RUNS

J=1 Electrostatic Precipitator Inlet

J-2 Electrostatic Precipitator Outlet







J=1 Electrostatic Precipitator Inlet

J-3
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN_£59-T-/-3 ( 42 LA

o
MRI Project Number 4’57;2{(03) 6@2' 1‘/{'&&
Field Dates K enl
Plant T ewl &
Sampling Location EsP -7, /e T
Sampling Date 5/ %7 38(
' FIELD CREW
Crew Chief M' h%ﬂse/?
Testing Engineer 1 T,- [()a,[,(é,l’
-2
3 .
Engr. Technician 1 /=, /‘/d'#m e/}‘-{ar*
2
3
Lab Technician 1 7 Ba velmss
2_G. Cpbb
3_.D. O/son
Process Engineer 1 F', F{a‘F‘Fm 61:5'{'\”‘ :
2
OQther ]
2
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ANDERSEN SAMPLING CALCULATIONS

Tdenl

vece _&/u/8/

Plant
Sampling Location _ESP Lafet Initial '\gﬂ
Test No, Esp-~T ~/=3 Cn)
Velocity head at sampling location, in. H90 APs 50
Stack temperature at sample point, °F Ts %eg
Barometric pressure, in. Hg Pb 'Q.B‘?D\
Static pressure in stack, in. Hg' Ps ‘
(Pb) + (0.074 x gage pressure, in. H0) 28‘2_q
Percent moisture in gas stream by volume % Hs0 30
Mole fractionm, dry gas w ME
100 7
“
Molecular wt. dry stack gas, lb/lb-mole : Md
go . 4 Uo . ’o aﬂ - ’
(/002x04)+(/02x032)+(/N2+/C0x0.28) (gHS
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(L -~ Mf) 27,2)
Stack velocity, fpm Vs
[Ts + 460
5,128.8 (Cp) (\/APS) Ps x Ms 3I55L5
1
Calculated nozzle diameter, in. D“c
JFs[Vs
2¥ ", where Fs = 0.5 to 0.75 ft>/min 122
[ ]
Actual nozzle diameter, in. D“a
477
Assumed meter temperature, °F Tm -7(_(,
Isokinetic sample rate, stack conditions, £¢3 /min Fs
' D
Vs (0.00694) (n)(_g.%) ~
Calculated meter flow rate, ft3/min Fm
Tark460\ [ Ps\ '
Fs (T's-|-460> (Pb) (M£) ,254

-j_é'
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ISOKINETIC PERFORMANCE WORKSHEET
Plant IC(%/ ' ‘ Date 5'/5/67/ l
Sampling Location £SO Zn(le+t Initial )
Test Number  EF3P—=T-/-3 (A) I
Isokinetic equations
% 1= 1:039(T5avgt"'60)(vm§§d) '
Vvs(8)(Ps)(M£)(Dn“) l
Average stack temperature, °F TSavg
' 36k ]
Meter volume (std), 17.64(Vm) (’Pb-i-Al_;.I%’ﬂ) Vg, g
Tm460 s l
' &0
Mole fraction dry gas, 100-% H50 ME '
100 ] _
273 |
Molecular wt, dry stack gas, lb/lb-mole Md l
(%C0y x 0.,44) + (%0, x 0.32) + (%N + %C0 x 0.28)
2S5 l
Molecular wt. stack gas, lb/lb-mole ' Ms
(Md) (M£) + 18(1 - Mf) ' 27.51
Scatic pressure in scack, absolute, in. Hg Ps '
(Pb) + (0.074 x stack gage pressure, in H20) 8 4
2 I
Stack velocity, fpm Vs 3
T5+460 ' (402344
$5,128.8 (Cp)(\/A_Esavg) 'Psts 238 '
Total sample time, minutes 8 %{ .
Nozzle diameter, inches Dn "77
1,039 ( _36&:‘373*1 460)(__ 5480 ) %1 (3[,&!) I
(3284 (24 ) (2829 (B3 ) (i17 %) 103.1%
_(4,623.49) ' AN l
) zadaet
i




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant Ig!éa (

Run No. ESP-I'- /"BCH)

Sample Location _ES @ Tulet

Sample Date .s:/#/&’/

Sample Box No.

Recovery Date

e

Gleanup Person

sample Type __/HCS5 Pavt' At S5
Filter No. 3
Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE

Impinger Sequence 1 2

SILICA GEL

Impinger Typed/

Impinger Solution

Final Volume (wt)b/ ﬂgj}_

HS3,2

Initial volume (wt)E/ [#]

Net Volume (wt:)'.’./ ﬁb-o

=)

Sample No.(s)

Silica Gel

|
|
|
|
| 43,9
l
|
|

.Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm __ 4/,
a/ § = Greenburg-Smith standard, M = Modified, 0 = Other
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Gatch: Sample No.
Liquid Level Marked Description
Sealed Sealed

Impinger Rinse: Sample No.

Acetone Blank: Sample No.

Liquid Level Marked

Liquid Level Marked

Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed

Sample Disposition

Carrier

Date Shipped:

Remarks:

Date of laboracory custody

Seal(s) broken by

Personnel accepting custody

Date broken

Remarks:
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J-2 Electrostatic Precipitator Outlet
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MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen -

RINLCP-0 - /-1 ¢p)

MRI Project Number #/¢9 ,

Field Dates G-30-2/7 2,
Plant | | g%
Sampling LocafTon ECP Botloo NJ“‘
Sampling Date o _ 3, -2/
_ FIELD CREW
Crew Chief 2=, Hle forcesr
Testing Engineer 1 £/ L Aol
2
3
Engr. Technician 1
- 2
3
Lab Technician 1
2
3
Process Engineer |
-2
Qther ]
2

MR! = Form PO (10/72) J-13




ANDERSEN SAMPLING CALCULATIONS

Plant ,Z-'apgé/ C psanpin 7 Date #-30 - &/
Sampling Location £57 O eT e Initial C /L~
Test No. LXp-0-/~2(B)
velocity head at sampling location, in. H20 APs M
- {
Stack temperature at sample point, °F Ts 370
. . 28,87
Barometric pressure, in. Hg Pb m#
Static pressure in stack, in. Hg #0726 Ps 2B 7
(Pb) + (0.074 x gage pressure, in. H20) ﬂ'&ﬁ
Percent moisture in gas stream by volume % H90 27
Mole fraction, dry gas w ME
100 /3
Molecular wt. dry stack gas, 1b/1lb=-mole Md 0,72
(% C0q x O.44) + (% 05 % 0.32) + (% No +% CO x 0.28) 30,
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(1 - Mf) 1729
Stack velocity, fpm Vs ' L“ ‘
[1s + 460 T30~ |
5,128.8 (Cp) (VAP ) Ps x Ms =2
Calculated nozzle diameter, in. Fe= 37 2473 Dn, .
- - " "= -'."?: -z 73 %7 +£3 - f [§ 4
“ Fs/Vs Wth ;70-307.55 s e}t - 7325 | G2 72'
T ere Fs = 0.0 to V. t”/min ﬁ'%’;q?s _9_&#.6—-- .;{
Actual nozzle diameter, in. D“a ”23{
Assumed meter temperature, SF Tm /10
Isokinetic sample rate, stack conditions, ft3/min Fs
D —
Vs (0.00694) (n)(.f‘zi)
Calculated meter f£low rate, ft3/min Fm

Tort460) (Ps
Fe (Ts+-’+60) (Pb) (1)

i

Fs
Fsa

it

(2773 - 1325 ) 00077 787)
J-14
&5 72

"
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ISOKINETIC PERFQRMANCE WORKSHEET

Plant fé@ ( ‘ Date & - 2o ~£7
Sampling Location 75 (Rt t eT Initial
Test Number EFsp- 0—¢c— /(R ‘

Isokinetic equation:

= 1 ,039(T5avg_+'460) (Vmstd)

LR Ve(8) (Ps) (HE) (Dnd)

Average stack temperature, °F Tsavg e ent
AHoye\ A= 0.2 345 e
Tmr460 Trr = (0§ 6
Yorr = 33,5%%
" ] )
Mole fractionm dry gas, l00-% H50 ' ME ¢
100
: 30.72
Molecular wc, dry stack gas, lb/lb-mole Md

(%C04 x 0.44) + (%0, x 0.32) + (%N + %C0 x 0.28)

; [
Molecular wt. stack gas, 1lb/lb-mole ‘,[1;4 / Ms 18.30
(Md) (M£) + 18(L - Mf) ’
- “ 0 “EEQ ’5
Static pressure in stack, absolure, in. Hg g4t Ps 72
(Pb) + (0.074 x stack gage pressure, in H30) .
Stack velocity, fpm _ B '8"’ Vs U,q.ﬁ
Ts+s60 €7 = L3385
| el Vo t
5,128.8 (Cp){VAPs,q) Y st =
Total sample time, minutes ) 120
' R3S
Nozzle diameter, inches Pn
1,03 (#5552 70+ se0y(zermrE ) % 1 f2At7

(372) (120 Y(2845 (€7 )(.23572)

1,039 ( 3770 1460)( 30.0%)
. - B .
(1,385 120X 28,37 -8 .35 ) /s

J-16




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant _Zous/ Come i 7" Run No. ESF-2=pry 01\
Sample Location A5/ 7L .7 Sample Date _ ¥~ 3p -~ 5/ 4
Sample Box No. Recovery Date

Sample Type Far? e la?e Cleanup Person

Filter No.

Sample No.

Sample Material Description

MOISTURE AND/OR SAMPLE SILICA GEL

|
Impinger Sequence 1 2 3 4 5 I
Impinger Typed/ l
Impinger Solutiocn
Final Volume (wt)l/ 2. ‘ /e 7-7.;'6"‘7 '
Initial Volume (wt)R/ < |
Net Volume (wt)b/ @) o |
Sample No.(s) I Silica Gel
Combined impinger contents, Sample No, Color
Liquid Level Marked Container(s) Sealed I
Description of Impinger Solution )
Total Moisture, gm
a/ § = Greenburg-Smith standard, M = Modified, 0 = Ocher
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No, Acetone Blank; Sample No,
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. ' Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken
Remarks:

J=-17




dn @312M

sysd1euy qeg

2918 sisdreuy o1 jusamdyyg

o8e1035 pue 3Buyyoed

INOUB2JH UFeRL]

A1quessesyq urei}

soptiy | sss| 18FEN

2318
dnueayp o3 uyea}l jo 3iodsuex]

asya0

YA

uefOTUYI3] IIIBH

7777

UeIITUYIL] °qoid

J-18

L’ Y/ \
\ Vh\ Y\\ : <59/ /9-0C-F =7 Suridweg
‘ 2 €59/ s
S I By 1auu0sI3q amyg ], a3e(] yse,
NHNN\,Q\‘QN“ oyduweg up (s)jueaniiod
AQ\\n\t O-dS7 asquny uny Is3]
AL S5 UOTIBOIJTIUSPT 9DINOG
CO-7 -2875h xaquny 323fo0ag

907 ONITONVE TTdRVS




MIDWEST RESEARCH INSTITUTE
Particle Sizing - Andersen i
RUN_£5P-0-y—) -0 | A%
"
MRI Project Number 487 Z-2 -0z 19‘)
Field Dates NJ'V"
Plant T vy &
Sampling Locafion Z< » /7.7
Sampling Date 5-,-4,
FIELD CREW
Crew Chief ST g oo
" Testing Engineer 1 YA 4

2

3
Engr. Technician |

2

3
Lab Technician |

2

3 _
Process Engineer 1 '

2

Other 1

2
MRI = Form PO (10/72) J-19



ANDERSEN SAMPLING CALCULATIONS

Plant _ I/Pg 4 e Date _ 5 —/~&/
Sampling Location _ £S/° O 7le7" Inicial
. Test No. ESP— O~ J— QCB)

Velocity head at sampling location, in. H30 APs O 10
Stack temperature at sample point, °F Ts 260
Barometric pressure, in. Hg Pb 2592
. -y 2L,
Static pressure in stack, in. Hg Geul'#O Ps 2% 445"
(Pb) + (0.074 x gage pressure, in. Hp0) « 75
rywoy) e =
Percent moisture in gas streMyEvo mhlf:e % Hq0 / 7
] 100 - % Hp0
Mole fraction, dry gas 22 - % B2V ME
L3 100 Oc 9/
Molecular wt. dry stack gas, lb/lb-mole Md 30,72
(% COp x 0.44) + (% 0y x 0.32) + (% Ny + % CO x 0.28) !
Mclecular wt. stack gas, lb/lb-mole Ms 2€.30
(Md) (Mf) + 18(1 - Mf)
Stack velocity, fpm Vs

fTs + 460 ‘ j375  |EE%
5,128.8 (Gp) (\/APs) Ps x Ms ‘

32, 5%
Calculated nozzle diameter, in. 2450881

D
yo7#7 = F.S T on

Fs/Vs Dogeo e o560 o 0'173

24 7 , where Fs = 0.5 to 0.75 fc /min;' ' -

Actual nozzle diameter, in. Dna ,235"

L
)
Assumed meter temperature, °F T joo

Isokinetic sample rate, stack conditions, £t /min Fs

Vs (0.00694) (Tr)( > )

| Calculated meter f£low rate, ftslmin Fm '
Tm+460\ (Es 0.30¥%
s (22en) (30) o |
- J-20
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1SOKINETIC PERFORMANCE WORKSHEET

 Plant __,_,Ip/pq (= Date _ $—/-4/
Sampling Location _ &SP 2,74 7 ' Initial QCu
Test Number /~5P- p—-, -y (B)

Isokinetic equation:

70 I = 1’039(T5avg'_i‘460)(‘vmstd)

Vvs(6) (Ps) (M£) (Dn?) .
Average stack temperature, °F Tsavg _ ;z# l
Meter volume (std), 17.64(Vm) (Pb+__al’.5) . Vg g .
-2592 - 13.6 """"“% %Fslﬂa l
Mole fractioun dry gas, 100<% Hp0 93'7 70 ME -J-gf l
[} O v
- noestins 82ed from €5P-0-2-1 762 -
Molecular wt. dry stack gas, lb/lb-mole Md
(€05 x 0.44) + (%05 x 0.32) + (%N, + %C0 x 0.28) 30.72- I
Molecular wt. stack gas, lb/lb-mole Ms
(Md) (ME) + 18(L - M) % l
Static pressure in stack, absolute, in. Hg “"é~ 4VH20 Ps 5 y
(Pb) + (0.074 x stack gage pressure, in H30) tl ' ‘ I
Stack velocity, fpm ' Vs C[,4507
Ts+460 ' | T2 l
5,128.8 (cP)(\/APs_.avg) PsxMs - 43—?'5' f,39q
Total sample time, minutes -9 ]50 l
Nozzle diameter, inches : Dn .2,35’ l
L
1,039 (340 + 460) (Sh7E ) %1 W
(-%;_wsxm)w(fr_mzziz) | N l
1,389 763 { 47,0 "
( ) e l
J-22




PARTICULATE SAMPLE

RECOVERY AND INTEGRITY

Plant Lleq( Run No. ___A£SP~ O ,../j(B)
Sample Location _& 87 Oy 777" Sample Date _¢{T~/-4£/
Sample Box No. —_ Recovery Date
Sample Type ~ DusT Cleanup Person
Filter No. 3
Sample No.
Sample Material Description
MOISTURE AND/OR SAMPLE I SILICA GEL
Impinger Sequence 1 2 3 4 5 l
Impinger Typed/ I
Impinger Solution I
Final Volume (wt)R/ NG 7 THEFNW LBigewm el
Initial Volume (wt)b/ NS TR 10,3 T/ CE l
Net Volume (wt)E/ l
Sample No.(s) l Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed |
Description of Impinger Solution
Total Moisture, gm
a/ § = Greenburg-Smith standard, M = Modified, 0 = Other
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No. Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample Neo.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:

Date of laboratory custody

Seal(s) broken by

Personnel accepting custody

Date broken

Remarks:

J-23
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MIDWEST RESEARCH INSTITUTE

Particle Sizing - Andersen

RUN_£57- 0 -2 -/ (H)

MRI Project Number &%¢7r2-/- o3 .
Field Dates M@“

Plant :f_Lée’a.(
Sampling Location 57 .7/, 7

Sampling Date ol demiior
5-2-8/

P

_ FIELD CREW
Crew Chief flbins e

4/4)’-/?/

Testing Engineer

o [N —

Engr. Technician

wWp{—

Lab Technician

opo] —

—

Process Engineer

o

Other

P f—

MRI = Form PO (10/72) J-25



ANDERSEN SAMPLING CALCULATIONS

Plant _Z sl Date _5 od-J/
Sampling Location £3F7 O.77-7 Initial (&~

Test No. AS5/-0-2 "/(ﬂ)

Velocity head ;E sampling locailon, J.n: Eg APs @:_ ')5

Stack temperature at sample point, ° Ts 357"

Barometric pressure, in. Hg Pb VER (7

Static pressure in stack, in. Hg' —6.% "= Ps 28, 913"
(Pb) + (0.074 x gage pressure, in. Hq0) !

/8] ardriwnil -189, W 2SP-I-37 . -
HeZ?c moisture in gas !?. am by vo].ume'/ % H»0 ﬁjg‘ A
Mole fraction, dry gas 0 - % H20 Mf %’i

100 =%

Molecular wt. dry stack gas, lb/lb-mole Md
(% GOy x 0.44) + (% 0y x 0.32) + (% Ny + % CO x 0.28)

Molecular wt. stack gas, lb/lb-mole . Ms ' -
(Md) (M£) + 18(L - ME) ' . ZF 99v53‘

Vs %

o= O.6%

Ts 4+ 460 Ef'? jﬁ

5,128.8 (Cp) (\/APS) Ps x Ms

Stack velocity, fpm

Calculated nozzle diameter, in. Fs = O 558" 'Dnc 2275
Fs/Vs e

24 7™ , where Fs = 0.5 to 0.73 ft3/m1n . oo

Actual nozzle diameter, in. Dna 0.235

Assumed meter temperature, °F ' Tm g

Isokinetic sample rate,zstack conditions, fts/min Fs

Vs (0.00694) (n)(DZE)

Calculated meter flow rate, fr_3/m1 o
Fs (Ts-n-agg)( ) (M£) (gfj::o)(ﬁ‘ 5. E'D oL77

J-26
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ISOKINETIC PERFORMANCE WORKSHEET

Plant
Sampling Location /£ O 77/ 7~
Test Number /AFS5P- 5-—2./ (lql)

Isokinetic equations

1 039(Tsavg'i_460) (Vimgpg)

1=

,_._Z--/J/g.q e Date

o

Initial

ol

Vs(e)(Ps)(Mf)(DnZ)

Average stack temperature, °F ‘I.‘s'.aVg lgm
s L72

Meter volume (std), 17.64&(Vm) Pb+%%% ;’Z - ;; 50 Vmge 4 "‘"’w_
== Ve - 4868
T4 60 - 943

Mole fraction dry gas, 100-% HZO W"‘?@“ ME "4(7

100 EQ” -l ' 4
e ilafd A6 3 8i 1

Molecular wt. dry stack gas, lb/lb-mole Md 30,72
(%C05 x 0.44) + (%0y x 0,32) + (%Ny + %C0Q x 0.28)

Molecular wt. stack gas, lb/lb-mele Ms : 3,7 5c
(Md) (Mf) + 18(L - Mf) '
Static pressure in stack, absolute, in. Hg Ps 2843

(Pb) + (0.074 x stack gage pressure, in H20)
Stack velocity, fpm = ?,’;5—)”5 Vs 173
| o TEHe00 aP=(0 4‘6 IEL(
5,128.8 (Cp) (VAFS,yg) Y Rsuits %=350.2) i,70
. : /%8¢
Total sample time, minuces e
W 235
Nozzle diameter, inches Dn
t3502 ~
1,039 (22 P ue0y 4k ) %1 2¥)
(#9-9- ) (g0 ) (2843 ) (AF_) (235 2) T0s.5
1704 . 747
(1,3%)
J-29

(35/-2)

355

(1,202)



PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant _ _ZTle, (. Run No. [fSP-O—- 2~ 64)
Sample Location _AS/” (P 7de7~ Sample Date _ & A-&/

Sample Box No. —— . Recovery Date

Sample Type 2 ) : Cleanup Person

Filter No.

Sample No.

Sample Material Description

P . pLO'g'{
MOISTURE AND/OR SAMPLE Talbom 0”“"‘ Es SILICA GEL

aathod 1T on 573/ g/

Impinger Sequence L 2 3 4 5

Impinger Typed/

Impinger Solution

Final Volume (wt)E/

Initial Volume (we)2/ &

Net Volume (wt)E/

Sample No.(s)

Combined impinger contents, Sample No.

Silica Gel

Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm
a/ 8 = Greenburg-Smith standard, M = Modified, Q = Qther
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE

Probe Rinse: Sample No. Dry Catch: Sample No.

Liquid Level Marked Description

Sealed Sealed
Impinger linse: Sample No. Acetone Blank: Sample No.

Liquid Level Marked Liquid Level Marked

Sealed Sealed
Water Blank: Sample No, Filter Blank: Sample No.

' Liquid Level Marked Sealed
Sample Disposition '
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personnel accepting custody ' Date broken
Remarks:
J-30 '

y *
_ 1
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APPENDIX K

ACCEPTED RUNS BUT NOT USED IN CALCULATIONS

K-1 Electrostatic Precipitator Inlet

K-2 Electrostatic Precipitator Outlet






K-1 Electrostatic Precipitator Inlet
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1
1

MIDWEST RESEARCH INSTITUTE

UN_ESp-T53-|
MRI Project Number L\EL-Z 23

Field Dates
Plant TDEAL C! T D,

Sampling Location E (ET
Sampling Date  J\20l#t

No

Heo

ru,u.f '

FIELD CREW
Crew Chief jlmeg Lﬂm
-
Testing Engineer 1 F 3712} \[3%
2
3
Engr. Technician 1 ‘l £od
OLSON
3
Lab Technician ! ;DEL ‘_PA-V'ELDN]S
: 2
3
Process Engineer 1 {2, MEISTE
2
Other 1
2.
MRI - Form PO (10/72) K-5




'NOMOGRAPH DATA
pnt_ L OEAL CEMENT (D,

DATE '-!\270\8(

SAMPLING LOCATION Ec_p INUET

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE, in. H,0 Mg || oy
AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F T avg, GO
PERCENT MOISTURE IN GAS STREAM BY VOLUME 2H0 | 97
BAROMETRIC PRESSURE AT METER, in, He P ﬁ%‘é
STATIC PRESSURE IN STACK. in. Hg 284
(P00 74STACK GAUSE PRESSURE i in. Hy0) Py 2859
RATIO OF STATIC PRESSURE TO METER PRESSURE P‘/Pm |
AVERAGE STACK TEMPERATURE, °F Tswe | 293
AVERAGE VELOCITY HEAD, in. H,0 srae. | 144
MAXINUM VELOCITY HEAD, in. H,0 Mgy | s

C FACTOR

CALCULATED NOZZLE DIAMETER, in.

AT B-5

.23
ACTUAL NOZZLE DIAMETER, in, :&. 30 oy
REFERENCE 4. in. Hy0 ¥
»
EPA (Dur) 234
472 -
K—6




1SOKINETIC SAMPLING WORKSHEET

Plant ﬁzﬂ‘, Q Q“Eﬂ S Date 8(
Sampling Location E& ]HLE,'\’ Initial
Test Number ESP. _T-23-1

Isokinetic sampling equation:

Vs = K APs
mi = Ts + 460
5.16 4 £ 2
Where: K = 8 (Tm, g + 460) (Cp) (O1) (M) (Dn®)
/Pb
Vm; = Volume of the meter per sampling interval, ft3

K = Constant of fixed and assumed parameters,
' dimensionless

APs = Velocity head of S pitot, inches H50

Ts = Stack temperature, °F

. .
- N B W ) - am =

Assumed average meter temperature, °F Tmavg '62)
Pitot coefficient Gp .8(_/
Sampling time interval, minutes 01 5
Mole fraction dry gas Mf 73 _ 
2M7

Nozzle diameter, inches Dn f
Barometric pressure, inches Hg Pb 28 '83,/,
5.168 (A0 + 460) (3 ((3) a3 AT K

V2EBE ™ say 6O, 48
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ISOKINETIC PERFORMANCE WORKSHEET

Plant
Sampling Location
Test Number

P-I-3-)

Isokinetic equation:

_ 1,039(Tsayg+460) (Ve 4)
vs(0)(Ps) (Mf) (Dn?)

% 1

Date 4’50/8)
LYV IS N

ot~ 1Initial

l

Average stack temperature, °F Tsavg
Meter volume (std), 17.64(Va) (pb+“i~‘il.‘_f.&) gbtf;;e}‘f Vo, 4 q.15
T+ 60 Tm= 93
VM,.‘.'. QCBQ
Mole fraction dry gas, 100-% H,0 ,g,Q”ds MfE ﬂé
100 L8l
Molecular wt. dry scack gas, '].b/].b-mole Md %‘
(4C0y x 0.44) + (%05 x0.32) + (%N, + %C0 x 0.28) 2/.58
Molecular wt, stack gas, lb/lb-mole Ms T2
(Md) (ME) + 18(L - Mf) 2809, 00
Static pressure in stack, absolute, in. Hg Ps ;‘ﬁﬂ¢7
(Pb) + (0.074 x scack gage pressure, in H0) 523. /
Stack velocity, fpm Vs R
| [Ts+460 o 147
5,128.8 (Cp)(\/APsaVS) Psxis p
Total sample time, minutes ] [5
Nozzle diameter, inches Dn ;\‘?7—
1,039 (_390 _ + 460)(_QlE %1 F-W‘SE
@p (16.) W) () (2472) ‘I["-nl
4,491 81



PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant . J QEﬂL CEMENT Q Run No. ESP—%-%‘-!
Sample Location % INLET Sample Date o)

Filter No. 24 23
Sample No.
Sample Material Description

Recovery Date

Sample Box No
Sample Type _Q&@Q‘M Cleanup Person

MOISTURE AND/OR SAMPLE

SILICA GEL

|
Impinger Sequence 1 2 3 4 3 I
Impinger Typed/ ™ 5G ™M M |
Impinger Solution Hy 0 H, 0 oRy 5.6, I
Final Volume (wt)b/ 40 02 0 71914
Initial Volume (wt)2/ Jjpo e 0 | === 797.3
Net Volume (wt)b/ 4o 2 o | 3.1
Sample No.(s) I Silica Gel
-Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed '
Description of Impinger Solution
Total Moisture, gm 45. |
2/ § = Greenburg-Smith standard, M = Modified, Q0 = Other
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No, Dry Catch: Sample No.
' Liquid Level Marked Description

Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No,

Liquid Level Marked Liquid Level Marked

Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.,

Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody Seal(s) broken by
Personmnel accepting custody Date broken
Remarks:

K-10
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-K-2 Electrostatic Precipitator Qutlet
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MIDWEST RESEARCH INSTITUTE

RUN_£F3P-0-, -/@)

MRI Project Number ¢ 92 - -0 3
Field Dates ~

Plant -
Sampling Location £ o (O, 77 .7~

Sampling Date ¢ -3, -0,

FIELD CREW
Crew Chief /yg_mfem
Testing Engineer 1 [/A,%,g
2
3
Engr. Technician 1
2
3
Lab Technician !
' 2
3
Process Engineer 1
2
Other 1 .
2.
MRI - Form PO (10/72) K-15



—— e s

'NOMOGRAPH DATA

PLANT T leual
DATE._¢~30 - &7

SAMPLING LOCATION _ £S5/~ Ot e 7=

CALIBRATED PRESSURE DIFFERENTIAL ACROSS .
ORIFICE, in. Hy0 sHg | S &Y
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tnag. | //0 '
PERCENT MOISTURE IN GAS STREAM 8Y VOLUME % 8,0 | ,27 '
BAROMETRIC PRESSURE AT METER, in. Hg P 28 ¢¢ l
II// o
STATIC PRESSURE IN STACK. in. Hg —~ "7 /'° 2%.37
(P*0.074STACK GAUGE PRESSURE in in. Hy0) P ' '
. |
RATIO OF STATIC PRESSURE TO METER PRESSURE Spp |0 78 l
AVERAGE STACK TEMPERATURE, °F Tse, | 379 '
_ | @)
AVERAGE VELOCITY HEAD, in. H,0 APy,
MAXIWUN VELOCITY HEAD, in. H,0 A, '
C FACTOR | 0,67 '
CALCULATED NOZZLE DIAMETER, in. O 3880. 90
E_
ACTUAL NOZZLE DIMETER, in. =227 0,377 '
REFERENCE ap, in, H20 mﬁ?ﬁ !
r
0,270 '
EPA (Dun 234
472 . l
K-16




ISOKINETIC SAMPLING WORKSHEET

Plant T les Date _430& 7/

Sampling Location _ £5F Outtel Initial __ C2¢ /

Test Number £3/P- O-c - /(ﬂ;’

Isokinetic sampling equation:

APs
Ts + 460

5.168 (Tm,y, + 460) (Cp) (81) (Mf) (Dn?)
VPP

" Vm; = Volume of the meter per sampling interval, fe3

Vm; = K

Where: K=

K = Constant of fixed and assumed parameters,

dimensionless
APs = Velocity head of § pitot, inches H,0
Ts =

Stack temperature, °F

Assumed average meter tCemperature, °F 'l?ma“,g @—/-S"IID
Pitot coefficient Cp , &Y
Sampling time interval, minutes Qi 5
Mole fraction dry gas | M£ ’ 73
Nozzle diameter, inches Dn 0.377
Barometric pressure, inches Hg Pb 28,89
5.168 (/0. + 460) (&%) (£ (LI (377 K

23%2.0%

2¢:£4
k17
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ISOKINETLIC PERFORMANCE WORKSHEET

Plant Jéegé ' Date 4-30-4/
Sampling Location _£3/° Ouritet Initial (°7¢/

Test Number E£S8P-p~r -1 /H;l

Isokinetic equation:

1,039(Tsavgt460) (Vmgeq)

% 1=

vS(e)(ps)(Mf)(nnZ)
Average stack temperature, °F ‘rsavg 355’
Meter volume (std), 17.64(Vm) (Pb+_a..‘_’.ﬁ) ';,'Z ég?, Vmg, 4 ,r],sb
’ xS
vmz 19176 Tmr460 Tr = wE597) | P 4k ’
Mole fraction dry gas, 100-% H0 ME
—— .73
100
QSoywr el Apppe Tl STuck Trgueere olata '
Molecular we. dry stack gas, lb/lb-mole Md
(%C05 x 0.44) + (%09 x 0,32) + (%Ny + %CO x 0.28) 3072
_m_Aszﬁsl SHu ek Travorre é'_l‘g
Molecular wt. stack gas, lb/lb-mole Ms 1727
(Md) (M£) + 18(1 - Mf) :
- “H-:
Static pressure inm stack, absolute, in. Hg 6.9 0 Ps
(Pb) + (0.074 x stack gage pressure, in H30) .«28037
= 0.8Y
Stack velocity, fpm <r o 80,7 Vs
Terk60 APz ol 448"
5,128.8 (Cp)(\/APsavg) PsxMs
Tocal sample time, minuces e P 38
Nozzle diameter, inches Dn 0,377
— '?@
1,039 ( 295 + 460)(+?—r~ﬁ- %L #-’6-’—53-
32) (o, 3772 ¢
(as” ) (38 ) (2832) (.73 )@ ) 2256 qq‘sg
K-19




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant Iafm( ('.9_@, e 7T Run No. E_Q/’- (»4 -/"/@')
Sample Location _ &8P Tprdt .7 Sample Date ¥-3p-¢/ -
Sample Box No. _ 2 Recovery Date

Sample Type ot (o FC Cleanup Person

Filter No, /

Sample No. i

Sample Material Description

SILICA GEL

MOISTURE AND/QR SAMPLE

Impinger Sequence 1 2 3 4 3
Impinger Typed/
Impinger Solution

Final Volume (wt)b/ 2
Initial Volume (wl:).ll/ [7] (4
Net Volume (wt)b/ 134 [2.
Sample No.(s) Silica Gel
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution
Total Moisture, gm /L[lf,éb
a/ 8 = Greenburg-Smith standard, M = Modified, 0 = Other
b/ Indicate value in units, ml or gm
RECOVERED SAMPLE
Probe Rinse: Sample No, Dry Catch: Sample No.
Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No,
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Dace Shipped:
Remarks: .
Date of laboratory custody Seal(s) broken by
Personnel accepting custody Date broken

Remarks: Metnon |7

TK-20 :
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MIDWEST RESEARCH INSTITUTE

Run No. £5/0 /7 @QNCULATE CLEAN-UP AND ANALYSIS

Date ¥ —32p-¢/ FIELD ANALYSIS Performed by
Impinger Sequence | 2 3 4 5 6
Impinger Type*
Final Volume**
Initial Volume**
Difference
* § = Greenburg-Smith standard, M = modified, O = Other
** |ndicate value and units (ml or gm)
MRI LAB ANALYSIS
Sample |Filter Final Weight | Tare Weight |Sample Performed
No. No. Code (gm) (gm) Volume (m By Date |
ZI
2
3
4
5
por .
b
)
6
7
8
9
10
Comments: Codes:
1. Ether=chioroform extraction of impinger water
2. Impinger water residue
3. Impingers and back half of filter, acetone wash
4. Dry probe and cyclone cafch (generally no data)
5. Probe, cyclone, flask and front halif of filter, acetone wash
6. Filter
7. Ether blank
8. Chloroform blank
9. Water blank
10. Aceténe blank

M RI=Form P10 (10/72) K-21
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MIDWEST RESEARCH INSTITUTE

RUN £SF-O-/~/ B

MRI Project Number &#£72-2- 03
Field Dates

Plant —lea l
Sampling Locafion £5/7 2 rl07"
Sampling Date & -2 -¢/

FIELD CREW

Crew Chief ‘A,/:ﬁfem
Testing Engineer 1 [///-"/'r/

2

3
Engr. Technician 1

2

3
Lab Technician !

' 2

3_
Process Engineer |

2
Other 1

2.

MRI = Form PO (10/72) K-23"




'NOMOGRAPH DATA
PLANT —_Z b os ('

DATE__ % ~ 30 ~5
SAMPLING LOCATION _ &S 2 Ou77/ o4

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. H,0 _ aHg /&%

AVERAGE METER TEMPERATURE (AMBIENT +-zn°|=), °F Tnag | #25 | 11O
PERCENT MOISTURE IN GAS STREAM BY VOLUME %H,0 | /&, 7
BAROMETRIC PRESSURE AT METER, in. Hg Pn 28 7%

N - fr d
STATIC PRESSURE IN STACK. in. Hg~ 0+ 7 /72

(Pm+0. 074 STACK GAUGE PRESSURE in in. Hy0) P 28,27
p
RATIO OF STATIC PRESSURE TO METER PRESSURE Spy | O 7€
AVERAGE STACK TEMPERATURE, °F Tong | F55
AVERAGE VELOCITY HEAD, in. Hy0 8Py (O 77
MAXINMUM VELOCITY HEAD., in. H,0 AP pax.
C FACTOR | o.83
CALCULATED NOZZLE DIAMETER, in. O,380
ACTUAL NOZZLE DIAMETER, in. 0,377
REFERENCE 3p. in. Hy0 .76
EPA (Dun 23¢
472

R~24 -




1SOKINETIC SAMPLING WORKSHEET

Plant T lvs Date G =3p - L
Sampling Location _ £S5/ o7t Initial ol o
Test Number _ F S/~ 2 -/—/ (B :

Isokinetic sampling equation:

APs
Ts + 460

i 2
Where: = 3+168 (Tm,yg + 460) (Cp) (O1) (M) (Dn?)

Vo

Vm; = Volume of the meter per sampling interval, ft

Vm; = K

3

K = Constant of fixed and assumed parameters,
dimensionless

APs = Velocity head of S pitot, inches Hy0

Ts = Stack temperature, °F

Assumed average meter temperature, °F Tmavg

Pitot coefficient Cp a8¢

Sampling time interval, minutes 01 5

Mole fraction dry gas Mf O. 52

Nozzle diameter, inches Dn M,377

Barometric pressure, inches Hg Pb | 2T &9.’74

5.168 (/10 + 460) (8¥) (£ ) (.8z) (377%) K o - iaanl

NEEZZ
2879 268,97

K-25 1
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ISOKINETIC PERFORMANCE WORKSHEET

Plant LA¢a( | Date & 30 —&/
Sampling Location Z£S5/° O Tle7 Initial Ce
Test Number _£S/2- 0~/ - 425(73)

Isokinetic equation:

% 1 .
" Vs(0)(Ps)(MEL) (Dn4)
Average stack temperature, °F - Tsayg 254
AH 43,708:Vm
Meter volume (std), 17.64(Vm)(Pb+—2YE 4 Vm
’ ( 5.6 ) Py eoen 28T € 139 49 39,13
Tm+460 5#=/ 77
Tm> 104.]
: o
Mole fractiom dry gas, l00-% Hy0 A; ME L
Molecular wt. dry stack gas, lb/lb-mole Md
(%C0y x 0.44) + (%0p x 0,32) + (%Ny + %CO x 0.28) 3072
Molecular wt. stack gas, lb/lb-mole Ms gr]‘ab
(Md) (ME) + 18(L - Mf) N Cararay
Static pressure in stack, absolute, in. Hg - 617420 Ps g 9-'7
(Pb) + (0.074 x stack gage pressure, in H30) ‘ g’ ¢
Stack velocity, fpm Af=0:/773 Vs
[Ts+460 W I, 703
5,128.8 (Cp)(VAPsg) ¥ Ponits
Total sample time, minutes ) &0
Nozzle diameter, inches Dn a.377
3?"_5 9 =
1,039 (3576 + 460) (4P 1) % 1 G PETT 0
(b ) (69 )(H'f‘o)(r&’i)(:ﬁ? 2) ”],O
/ NV
‘b - .' 5’725

- R-27




PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Plant I/é& [/ Run No. _ £S5 F-2=/ =7 C_‘g-)
Sample Location £.5 2 (B 7427 Sample Date & -Zo -8/
Sample Box No. — Recovery Date

Sample Type [RrticplaTe Gleanup Person

Filter No. &_

Sample No.

Sample Material Description

MQISTURE AND/QR SAMPLE SILICA GEL
Impinger Sequence 1l 2 3 4 5
Impinger Typed/
Impinger Solution
Final Volume (wt)2/ 288 5Us,5T -

Net Volume (we)b/ 7 Bt

|

|

|

| |
Initial Volume (wt)2/ _O . :(4@/.%, Lanees Ured

!

|

Sample No,(s) Silica Gel o~i-ed
Combined impinger contents, Sample No. Color
Liquid Level Marked Container(s) Sealed
Description of Impinger Solution _
Total Moisture, gm =y P08 7
a/ 8 = Greenburg-Smith standard, M = Modified, Q0 = Other
b/ 1Indicate value in units, al or gm
 RECQVERED SAMPLE
.Probe Rinse: Sample No. Dry Catch: Sample No.
: Liquid Level Marked Description
Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.
Liquid Level Marked Liquid Level Marked
Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
Liquid Level Marked Sealed
Sample Disposition
Carrier Date Shipped:
Remarks:
Date of laboratory custody . Seal(s) broken by
Persommel accepting custody Date broken
Remarks:

TR-28




CESP-O-y-1 ¢ B MIDWEST RESEARCH INSTITUTE
Run No. PARTICULATE CLEAN-UP AND ANALYSIS
' Date 4-20-£, FIELD ANALYSIS Performed by
Impinger Sequence 1 2 3 4 5 6
. Impinger Type* -
Final Volume**
Initial Volume**:
' Difference
* 5 = Greenburg-Smith standard, M = modified, O = Other
' ** Indicate value and units (ml or gm)
' MR! LAB ANALYSIS
l Sample |Filter Final Weight | Tare Weight |Sample Performed
No. No. Code (gm) (gm) Volume (m By Date
| 1
2
l 3
A
' 5
e
6
)
| 6
7
i 8
9
l 10
I Comments: Codes:
1. Ether-chloroform extraction of impinger water
2. Impinger water residue
' 3. Impingers and back half of filter, acetone wash
4. Dry probe and cyclone catch (generally no data)
5. Probe, cyclone, flask and front haif of filter, acetone wash
' 6. Filter
7. Ether blank
8. Chloroform blank
I 9. Water blank
10. Acetone blank

MRI=Form P10 (10/72) K-29
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‘ MIDWEST RESEARCH INSTITUTE
l RUN E5P-0-2-2.(h)
MR! Project Number 4 292 - ¢-o=
l Field Dates
Plant T-How (
Sampling Locafion £5,> Do 1.
' Sampling Date &=, - 5, ;
| FIELD CREW
I Crew Chief /ﬁ_gqfew
Testing Engineer 1 LA, F e
i 2
3
I Engr. Technician 1
2
I 3
~ Lab Technician 1
2
i 3
Process Engineer " |
| z
Other -]'
| 2
l MRI - Form PO (10/72) K-31 "




'NOMOGRAPH DATA

PLANT ra(ldc(

DATE__ &~ —F

SAMPLING LOCATION __ C S X ouTdeT"

Frrs7 half E5p-0 - 2- 2@ S

CALIBRATED PRESSURE DIFFERENTIAL ACROSS v
ORIFICE. in. H0 | ane | 1€
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Tngg | /OO
PERCENT MOISTURE IN GAS STREAM BY VOLUNE % 0,0 | 23.3¢
BAROMETRIC PRESSURE AT METER, in. Hg - Pa |28 72
STATIC PRESSURE IN STACK, in. Hg 2825
(P00 74STACK GAUGE PRESSURE in in. H;0) P
P

RATIO OF STATIC PRESSURE TO METER PRESSURE Sipg | » 78
AVERAGE STACK TEMPERATURE. °F Tsug, | 390
AVERAGE VELOCITY HEAD. in. H,0 BPaye | O/
MAXIMUM VELOCITY HEAD, in. H,0 5P gax,

C FACTOR | O 75
CALCULATED NOZZLE DIAMETER, in. e 435

ACTUAL NOZZLE DIAMETER, in. 440
REFERENCE ap. in. g0 95

EPA (Dun 234
472

K-32
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'NOMOGRAPH DATA

PLANT _Zleos/

DATE _S ¢ £~

SAMPLING LOCATION _£57° O 7to7—

1 O i E5p-0-2-2-CA)

CALIBRATED PRESSURE DIFFERENTIAL ACROSS ¢
ORIFICE. in. H,0 g |/

AVERAGE METER TEMPERATURE (AMBIENT + 20 °F), °F Tnag. | //0

PERCENT MOISTURE IN GAS STREAM BY VOLUME %H,0 | 2373

STATIC PRESSURE IN STACK. in. Heg
(PmE0.074STACK GAUGE PRESSURE in in. Hy0) P

28.25"

) R
RATIO OF STATIC PRESSURE TO METER PRESSURE S/Pm L 9 9

AVERAGE STACK TEMPERATURE, °F Tsavg 300

AVERAGE VELOCITY HEAD. in. H,0 Mg | 0 4§

MAXIMUM VELOCITY HEAD, in. H,0

C FACTOR LT

CALCULATED NOZZLE DIAMETER. in. A, 2 90

ACTUAL NOZZLE DIAMETER, in, 277

REFERENCE ap. in. Hy0 9' 42

EPA (Dun 234
472 .

. K-33"
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1SOKINETIC SAMPLING WbRKSHEET

Plant Zleal . Date § - —&/
Sampling Location £S5 ChAle7 initial Cc”

Test Number _g£ipP-O-2- 2@

Isokinetic sampling equation:

or = K P
mi = Ts + 460

_ . )
Where: K= 5.168 (Tma_vg:“'ﬁo) (Cp) (0i) (M£) (Dn<)
\/PE

Vm; = Volume of the meter per sampling interval, fr2

K = Constant of fixed and assumed parameters,
dimensionless

APs = Velocity head of § pitot, inches Hy0

Ts = Stack temperature, °F

Assumed average meter temperature, °F mavg //0
Pitot coefficient . Cp e
Sampling time interval, minutes ei [0
Mole fraction dry gas ' ME , 77
Nozzle diameter, inches Dn B 4 ?7
Barometric pressure, inches Hg Pb z(?- 72
5.168 (Jro__ + 460) (&%) (1) (22D 237>y | K
3/3.61
\}22@_ 3] 238

=T
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Plant §L£ ;7
Test Number

Isoki

e

=38




' £ 025 @) MIDWEST RESEARCH INSTITUTE
Run No. PARTICULATE CLEAN-UP AND ANALYSIS
' Date 5“{[ 2{’ FIELD ANALYSIS Performed by
Impinger Sequence ] 2 3 4 3 6
' Impinger Type*
Final Volyme**
Initial Volume¥=*
' Difference
*S= Greenburg~-Smith standard, M = mddified, O = Other
' ** Indicate value gnd units (ml or gm)
MRI LAB ANALYSIS
' Sample |Filter Final Weight | Tare Weight Sample Performed l
No. No. Code (gm) _(gm) Volume (m By Date
| 1
2
' 3
4
)
I :
6
I ‘.
7
' 8
9
' 10
' Commentis: Codes:
1. Ether-chloroform exitaction of impinger water
2. Impinger water residue
' 3. Impingers and back half of filter, acetone wash
’ 4. Dry probe and cyclone catch (generally no data)
5. Probe, cyclone, flask and front half of filter, acetone wash
' 6. Filter
7. Ether blank
8. Chloroform blank
, ?. Water blank
10. Acetone blank
| _

MRI-Form P10 (]0/72)

K-39
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MIDWEST RESEARCH INSTITUTE
Pareicle Sizing - Andersen
RUIN £S5/~ 0-2-2 @A)
MRI Project Number fs2~c-03
Field Dates
Plant ol ‘
Sampling Eocafr'o N_E57 _ Ooufter
Sampling Date g,
FIELD CRew
Crew Chief L tere s
Testing Engineer 1 ywe FZe
) 2
3 _
Engr. Technician ]
: 2
3
Lab Technician !
2
3_ .
Process Engineer |
2
Other |
2
MR! = Form PO (10/72) K-41




ANDERSEN_SAMPLING CALCULATIONS

Plant Zloal Date § —S5 -&/
Sampling Location (P QuTle? : initial G«

Test No. £52- D=2 =2 (a)

velocity head at sampling location, in. H20 APs O
gtack temperature at sample point, °F Ts 3 %0
parometric pressure, in. Hg Pb 2¢82
Static pressure in stack, in. flg' Ps 3 -

(Pb) + (0,074 x gage pressure, in. H20) 2555
Percent moisture in gas stream by volume % H20
Mole fraction, dry gas w ME

100 77
a,gga,,_,{ cSo-0 "2~

Molecular wt. 4ry stack gas, Ll ﬁb-molg_,-‘ o rred 17 Md

o G0y % 0.64) + (1 0 % 0.32) + (k Ny ¥ % €0 0.28) 30-50
Molecular wt. stack gas, lb/lb-mble Ms .

(Md) (M£) + 18(1 - ME) 27.93
scack velocity, fpm Vs 12_25"

_ fTs + 460
5,128.8 (Cp) (VAPS) Ps x Ms

Calculated nozzle diameter, in. Dp

i

i

i

i

i

| i
‘/g_'s_/__vz £ =S 0.537, ¢ 28% I
i

i

i

I

i

|

2w m , where Fs = 0.5 €0 0.73 ¢c3 /min

g =-7.0 |
aActual le di in. ,
ctual nozzle diameter, 10 D“a .:27.?

Assumed meter temperature, oF Tm m//o

I sokinetic sample rate, stack conditions, ft3/min Fs

vs (0.00694) (11)(?.“2_3.)

Calculated meter flow rate, ft3/min : Fm

mmied) (28) cun | el

#
Fs | Tor460/ \Pb

S L7

R=h2
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55 K 32V <L o€ | &2 TT 187854 2L3%25f 2 27T 421
vz % 4 6L 42 oCE | 427 oI (LIZhel (3535 28T 75
) % 7 < cc| 722c | 227 0773 3272AR5Y 28 UAR 2T /T #9
X A 22 47 224 5z T 22k €368k} 2717 7a
0.9 L 77| ¢< oz | 7% T {2579k | 9% ¢4 2077 3
rFa | 41 =S<| ¢Z gL | 747 TTVI2D8Chl 55 Ce4| 1507 oL
— oP} 6| SZ) 87 725 | 6%7 TT9 | 97 ath| 2570tK| t597 <3
T 4 o] DL] 84 vz 1£62° 7| UL 3L 17h{ 25 @7 3
. e k]| 51 521 57 PLE | LT T V15 50k BLAYA| ¢C 97 e
P oc] 52 028 | 827 T [ (3615 To' 224 107 4
h |l oL ol o | AT 17"} 8481 A616| 2od/ 74
<9 4 oL 9L ofs AB7T| ST ol | ezl Lo’ 97h| 2540 o]
P T PR L)) WLV | 03N1S30 1830y | paarsad EN %
s F nw et Ml PR Y ke | ofnwden |79 E/% e w3010 “_.“Jﬂﬁ UMk
TINIVINAL | IUNIVEISNIL | ‘mnova ULVYIML IWNIVEINAL | INIENTEIIN0 ovan i ew L] 1Mod
NN %08 3IIMYS dmnd YL SYIANO . ¥VLsS JuAssIed FI0141HC ALIJON3A INIGYIY LN SYT ML ¥I0VD ISHIAVHL
sainuty ()] A13ag WiD ‘SH e [eupq _
MMAAN x0T - 0200 11V pa0s0d pe Beou  TTTRED ‘B 5L 10 PR o0 x«mqm
: Jnofe] JUT0d IsSAIARA] JO ITILWIYOG
—_ dy FONIWAIR _ S g (8)yagunN mmaqmm
— HO19v4 2 07,45 7= () TWNSSMA DIIVIS'
NOLLOTHN0D AL N h 73 -5 Z_MNSSAUd ITHLINONVE |
hd7 gHV YALIN i 29 TMINIVIZIWAL INATGHY'
*ON_¥ALAN TENIVEAINAL 0O O ) 0 P +7Y77 Holveado
4 YAGHAN X094 YALAW :bu 2-p /5 7 WATUNN NNA
p— “RUSTON CBNSEY — T777 57 NOLLYOT ONITANVS
= 7L 57
"I TIZZON \wmnM\.m aLva
.. 2.4 AdAL NV HIONAT 79084 48] #O3NO \i »\ 27T 1wid
Loy 2HZ = VIVG Q1a1d

| ¥Advd J00YJUELVM
N I B N BN N B ..




ISQKINETIC PERFORMANCE WORKSHEET

Plant Zol el Date _ 5% —&
Sampling Location _(CS/° o 747 Initial Ce

Test Number £sp-e-2-2 (A)

Isokinetic equation:

TEC a0

Lo€T
u,m) | | ( ) tnl

of

R4t

»Il= e
Vvs(8)(Ps) (ML) (Dn*) l
Average stack temperature, °F TSy 743 l
8 /6)
Mecer volume (std), 17.64(Vm)(P b+A_H_a_‘LE A <. A73 vm
Cb=28.52 =d 15061 |
Toera60 Tgem = TT33
VYiur = 53,943
Mole fraction dry gas, 100-% H50 czﬁb[jcc)a ME l
100 » 21 .
Molecular wt. dry stack gas, lb/lb-mole Md
(%C0,y x 0,44) + (%0g x 0.32) + (%N, + %CO x 0.28) 30.90 l
Molecular wt. stack gas, lb/lb-mole . .Ms _
(Md) (M) + 18(L - Mf) ‘r_zzaa 27,16 l
Static pressure in stack, absolute, in. Hg ~ 6. y"/red Ps o “
(Pb) + (0.074 x stack gage pressure, in H0) 28.35 .
Stack velociry, fom Ab/g:c /gsé’) Vs
‘jrs+-'+ao 7o = 340 y I
5,128.8 (Cp)(\/APsavs) PsxMs Te(3/6) '(ig‘qogﬂ
Total sample time, minutes 9 ! go I
Nozzle diameter, inches Dn 273 I
1,030 (2/43%4° + we0)( 0.6/ ) %1 qu,})
) (180 ) @35 () (273 D) 7254 |




[ | - .l aE . T N N nE N N = N Tl el B > [

PARTICULATE SAMPLE RECOVERY AND INTEGRITY

Anderson _ _
Plant I%j Run No. Cf—s’ﬁp—- o~z -a.@)
Sample Location _~5Y (D717 Sample Date V-4 4y

Sample Box No.
Sample Type

Filter No. gy’
Sample No.
Sample Material Description

Recovery Date
Cleanup Person

MOISTURE AND/OR SAMPLE

SILICA GEL

|
Impinger Sequence 1 2 3 4 5 ‘
Impinger Typed/ |
Impinger Solution l .
Final Volume (wt)b/ 7oB e o 437 762.4
Initial volume (wt)l/ _Zo¢ aacid & I 75,2
Net Volume (we)R/ Ezﬂo = = | 14:2
Sample No.(s) 4% | Silica Gel
Combined impinger contents, Sample No. Golor
Liquid Level Marked ' Container(s) Sealed ‘
Description of Impinger Solution :
Total Moisture, gm 429, 2
a/ § = Greenburg-Smith standard, M = Modified, O = Qther
b/ 1Indicate value in units, ml or gm
RECOVERED SAMPLE

Probe Rinse: Sample No. Dry Cactch: Sample No.

Liquid Level Marked Description

Sealed Sealed
Impinger Rinse: Sample No. Acetone Blank: Sample No.

Liquid Level Marked Liquid Level Marked

Sealed Sealed
Water Blank: Sample No. Filter Blank: Sample No.
’ Liquid Level Marked Sealed

Sample Disposition

Carrier Date Shipped:

Remarks:

Date of laboratory custody
Personnel accepting custody
Remarks:

Seal(s) broken by
Date broken

- K=45
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APPENDIX L

SAMPLE CALCULATIONS AND NOMENCLATURE

L-1







Equation
No. Symbol
1 Vi
Vi
Vm
2 Pb
AHavg
avg
Vgt d
3 Vlie
Wwe g g
% H20
4 Mf
3 % 002
% 09
% CO
% N2
6 Md
7 Ms
8 0i
Dun
APs
Ts
Vmi
9 APSavg
Tsavg
Ps
Vs
10 2]
% 1
il iD
As
12 Qs
13 m,
Csgzd
14 Csger
15 Ep

NOMENCLATURE

Description '

Initial meter reading
Final meter reading
Volume meter, actual

Barometric pressure

Average orifice pressure drop
Average meter Lemperature

Volume meter, standard conditions

Total moisture collected

Volume of water vapor collected,
standard conditions

Percent moisture by volume

Mole fractiom of dry gas

Percent carbon dioxide by volume, dry
Percent oxygen by volume, dry

Percent carbon monoxide by volume, dry
Percent nitrogen by volume, dry

Molecular weight, dry stack gas
Molecular weight, stack gas

Sampling time interval

Diameter of nozzle

Velocity head of S pitot

Temperature of stack gas

Volume of meter per sampling interval

Average velociry head of S pitot
Average temperature of stack gss
Stack pressure, absolute

Average stack gas velocity

Total time of test
Percent isokinetic

Inside diameter of stack
Area of s;ack

Stack flowrate, dry standard conditions
Total particulate matter collected
Concentration of particulate collected,

dry basis, standard conditions

Concentration of particulate collected,
actual conditions

Particulate emission rate
L-3

Units

dcf
det
decf

in. Hg
in. H»0

dscf

grams

ft

1b/lb-mole
Ib/1lb-mole

minutes
inches
in. H20
°F

£t 3

in., H50
°F

ins Hg
fpr

minutes

inches
in

dscfm
ng
gr/dscf

gr/acf

lb/hbr




PARTICULATE CALCULATION EQUATIOQNS

l. Vm=V{ - Vi

17.64 (Vm) (Pb +ﬂa_\f.a)
2. Vmgpq = 13.6

Tmgyg + 460

100 (Vwcgeq)
Vigeg + Vwegeg

%H20=

100 - % Hy0
100

L". Mf =

5+ % Ny =100 - (% COp + % 0y + % CO)

3

6, Md

(% COg x 0.44) + (% 09 x 0.32) + (% No + % CO x 0.28)

7. Ms = (Md x Mf) + 18(l - Mf)

5. ym. o 5:168 (Tm + 460) (Cp) (Bi) (Mf) (Dn?) S
s N Ts + 460

9, Vs = 5,128.8 (\/APsan) "I‘s.avE + 460 X C
Ps x Ms P

_ 15039 (Tsgyg + 460) (Vmgeq)
Vs (8) (Ps) (M£) (Dn2)

0 \2
11, As = 11(2—)

2 0.122 (vs) (As) (Mf) (Ps)

10, %1

12. Qs

Tsavg + 460
13. Csgpg = 0.0154 (V::td)
17.64 (Csgrq) (Ps) (Mf£)
14, Csper = - 5 %0
Savg

15. Ep = 0.00857 (Cs_.4) (Qs)

L4




ANDERSEN SAMPLING CALCULATION WITH PRESEPARATOR

1. Static pressure in stack
Py = Pb + (0.074 x gauge pressure, in Hzo)

2. Mole fraction, dry gas

100 - % Ho0
mf = 100

|I_
|
|
i
i
i

3. Molecular weight, dry stack gas, lb/lb-mole
' Md = (% CO, x 0.44) + (% 0y x 0.32) + (% N, + % CO x 0.28)
I 4. Molecular weight, stack gas, 1lb/lb-mole

Ms = (Md)(ME) + 18(1l = Mf)

' 5. S8tack veloeity, fpm
l ve = 5,128.8 (cp) (VAPs), e

6. Sample rate for 15 n cutoff
i
i
i
i
i
i
|
|
1

Viscosity = 63 + 0.4T(°K),
then see graph for flow rate (Fg)

7. Calculated nozzle diameter, in.

/Fs/VS
26V T

8. Calculated meter flow rate, ft3/min (fm)

Fm = Fs <_TP;.i‘ﬂ) (E) M£)

Ts + 460/ \ Pb

9. Percent isokinetic

1,039 (Ts,yy + 460) (Vmgeq)

%21 =
Vs () (Ps) (ME) (Dn2)
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Andersen D50 Calculations

Below is the formula for calculating the cutpoint on a Mark III sampler at
various temperatures and pressures:

Plate No. No. of Holes Hole Diameter (em)
0 264 0.1613
1 264 0.1181
2 264 0.0914
3 264 0.0711
4 264 0.0533
5 264 0.0343
6 264 0.0254
7 156 0.0254
= 3
Dpso- 18u NI De
4CpQ
Where:
DPSO = 507 effective cutoff diameter of particle, cm
u = gas viscosity, poise = 63 + 0.40 T (°K) 107°
b = dimensionless irertial impaction parameter, 0.14
N = number of jets per plate
De = jet diametar, cm




C = Cunningham slip correction factor

= 14+ (20 1.257 + 0.40e <“1-1°E33> = (1+ 2 (1257
'DP A D

0 = particle density, 1 gm/cm?
Q = actual gas flow rate, cm3/sec

A = mean free path length for gas molecules

r (82.057) T (°K)

5
I

0.499 P M 8 R T (9K)
\V T M

M = Molecular weight of gas = 28.9 for air

R = 8.31 x 107

I = Gas viscosity = 63 + 0.40 T (°K) 10-6

T = Temperature in 9K

To solve the equation for Dp50, you must firsc compute p, then substitute

B into the equation for A, and them substitute ) into the equation for

C. Since C is dependent upon DpSO’ several iterations are normally reaquired

to solve for the proper C to use in the equation for Dps0-

A sample calculation of the cutpoint of stage 4 at 3009F and 2 flow race
of 0.6 CPM follows:

[
=
il

(63 + 0.40 T) x 107% = [63 + (0.4) (421)] x 1076

2.31 x 1074 poise

L-8

P = Pressura = ] ATM .




3. C = 1+ 22 (1.257)

y (82.057) T

2. A = = 996.29 x 1078

0.499 PM \gﬂ%%_
hi1

- 14+ :250x 1078
Dp50 Dpso
4. DpSO = \\18 p ¥ N v D3
4CpQ

[(18) (2.31 x 10°%) (0.14) (264) (3.14) (.0533)3

\] (4) G+ _Zéo_xéo_‘_‘t) (1) (283)

Dps0

[}

Dps0

6.454 x 10~8
\\1 + .250 x 10~%
' Dps0

Substituting DpSO = 2.5 micrometers into the right hand side of the
equation, we get:

Dps0

DpSO = q5.867 x 10-8 = 2.43 micromecers

1-9







APPENDIX M

LABORATORY AND ANALYTICAL DATA - MISCELLANEOUS

M-1 Paved Road Fugitive Emission Tests

M-2 Raﬁ Product and Insufflation Dust
Grab Samples







M-1 Paved Road Fugitive Emission Tests







MIDWEST

. - Run No,
MRI Project No. . 4§92 ~L 4

RESEARCH INSTITUTE

Silt Analysis Date (a/?//

S Recorded B,/ o

B oo e 22290
Material: £ p44 2uct

Material Weight (cfter drying)
Pan + Material:

Pan:
' Split Sample Balance: Dry Sample:
Make haus -
Capacity 2l 1D o Final Weight: He, /
' Smallest Division “] & ‘
: ] o cilp = et Weight <200 Mesh | _ o
l 7o Sil Foral NeT Waight X 100 = 284 %
l ‘ SIEVING
Time: Start: Weight (Pan Only)
Initial (Tare): 274,04
I X min. X ?)C‘.(g."g.hﬂ
2T min: 1o A9 \/.'c % 4
l [,Mmin:l( 297.0 :,
| =
L

SIZE DISTRIBUTION

Tare Weight Final Weight
Screen (Screen) (Screen + Semple) Net Weight {Sample) e

3/8 in, ‘\ -

4 mesh \//

20 mesh

0 e P N
< ~

40 mesh 3‘1‘7.71 é//”z_ﬁj | g?

100 mesh LI REN . & . 1.2,

0 mesh = =

200 mesh 3_;’”(0,5’5 267.00 10,8 4

Pan Q,g/"/ou 297. 0 12,4 4
Zomments: -/ N ) ""J

4o < g
M-5

R U I U= BN G U n s
J
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MIDWEST RESEARCH INSTITUTE
fun Ne Silt Analysis
un .

MRI Project No. H&92 - L4 ' o
aq 30 C"
old Dust

Split Sample Balance:
Make qys

Capacity 26 [Q

omallest Division ,,{
.Jr

Date éé/ff/f/

Recorded By

Q

L'Scmple No:

~ Material Weight (after drying)
Material;

Pan + Material:
Pan;
Dry Sample:

Final Weight:

22 S

Net Weight <200 Mesh
Total Net Weight

% Silt =

100= 776

SIEVING
Weight (Pan Only)

Time: Start;

[niticl {Tare):

3200,

}@’minz-;

38597

:rO’rnin:/O

95"!.03
A

4 min:/"g/

SIZE DISTRIBUTION

Tare Weight
(Screen)

——

Final Weight

Screen (Screen + Sumple)

r_3/8 in.

| 4 mesh
10 mesh
| 20 mesh
40 mesh

100 mesh ™
140 mesh

200 mesh
Pan 2845, O/c,

Comments:

Net Weight (Sample) %

YYyp. 7
494 8
347 oy

$N 4o

|
SE R
NS

3463, /)
389, 4

0~
O
0

=
i
R

N
D
(S

O
I




MIDWEST RESEARCH INSTITUTE

' fun No. Silt Analysis Date 6//?‘/&"/
MRI Project No. 4§92 -L4 o : Recorded By Ll ©

I “— Sample No: [ﬁqu'ﬁi}] G  Material Weight (after drying)

Material: ey Pan + Material:

Pan:

l Split Sample Balance: Dry Semple:

Make _ @b gurs

Capacity 26 /ﬁa Final Weight: 2o, |

Smallest Division o

o Sipp = et Weight 2200 Mesh

== 0’ 9%
Total Net Weight X100 = 2.0 %

SIEVING
Time: Start: Weight (Pan Only)
Initial {Tare):

" }O/rm n: R
2T min: /_f’ ?@2:42_?
T min: 22 3686y

SIZE DISTRIBUTIOMN

Tare Weight Final Weight

' Screen (Screen) (Screen + Sample) Net Weight (Sample) -t

u/8 in. \ /
] 4 mesh ><
10 mesh / ™~

20 mesh

40 mesh =9 g 7‘; L/ {_I_LQ:? ) /
100 mesh _5_.52_&, 240, . 2 3.

"4

140 mesh ——

Pan 340.45 20D

20
rmmernfs acind

.-._

-
200 mesh /?/ 25 “S‘—_’i _("C.C) 75,! <2
-
b




MIDWEST RESEARCH INSTITUTE T

Rum No. Silt Analysis " Dare é//y/_»f"/
MRl Project No. H¥ 92 -] L‘ o : 5 : Recorded By A& o~
. Sample No: 4, 5.2~ G Material Weight (after dr/m')
Material: £ an D e Pan + Matericl:
i Pan: B
Split Sample Balance: Ory Sample:
Make _é%q‘/,."
Capacity 2 4 /o 4 “Final ‘Weight; 2.9
Smallest Division > ' _~

Total Net Weight

X100=/8.8 %

SIEVING

?me: Starf: Weight (Pan Only)_*

[nitial (Tare): L’S)X‘f 7 o :
| 20 mins 5~ 3420,
S min: o 37807
F,@’min:/}’ — ﬂ
I
|

J Tare Weight Final Weight l
L Screen {Screen) (Screen + Sample) _ Net Weight (Sample) %‘i
{ 3/8 in. SN !
'f 4 mesh K ]
i' 10 mesh / M\ — e TII
_ .} 20 mesh YA, ?\5 ’7”7’3 d’;‘r G . /.;7 J
| 40 mesh 399 G'__? H\//"Q{_{ﬁ :..3—-;; ‘
100 mesh 345 Y 2 Y S 3;; H. 3,
7 v Y B
140 mesh - — ‘
200 mesh 3-527. 7:; CI qca | 3‘-‘2;7
| Pan 339429 :34?.57 Oq 2, 6-9
Comments: Y ‘ 17 Y
. : M-8

SIZE DISTRIBUTION l
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M—2 Raw Product and Insufflation Dust

M-11

l Grab Samples







.....

RAW PRODUCT SAMPLE ANALYSIS RESULTS?®

Composition, weight 2

Type I product Type Il product
Sample No.: 555 666 777 888 999
Date collected: 5-1-81 5-2-81 5~-4-81 5-5-81 5-6-81
Plant shift: First First Second First First
shift hours: 0700-1500 | 0700-1500 | 1500-2300 | 0700-1500 | 0700-1500
Na,0 0.29 0.29 0.30 0.29 0.24
K20 0.90 0.90 1.00 0.80 10.40
L120 0.12 0.12 0.10 0.14 0.12
Lot® 34.08 34.34 33.89 34.72 34.51
Total S as SO3 0.42 0.33 0.31 0.40 0.36
C1 0.03 0.01 0.01 0.03 0.02
Ca0 41.96 42.05 41.94 41.53 40.22
$i0, 13.40 13.44 13.92 13.91 15.56
Mg0 2.06 1.84 1.98 1.56 1.62
A1203 4,19 4.50 4,37 4,21 4.48
Fe203 2.09 1.67 1.72 1.97 2.17
TiO2 0.22 g.19 0.19 0.20 0.21

aAna]yt'ica'l results provided by Spectrochemical Laboratories, Inc.,
8350 Frankstown Avenue, Pittsburgh, Pennsylvania 15221.

b

LOI = Loss on ignition.

M-13




INSUFFLATION DUST SAMPLE ANALYSIS RESULTS?

Composition, welght 7
Type I product Type Il product

SampTe No.: 111 222 333 444 10 10°
Date collected: 5-1.81 . 5-4-81 5-5-81 5-6-81 5-6-81
NaZO 0.60 0.55 0.55 0.55 0.50
K20 3.10 3.01 2.60 2,22 2.00
Lizg 0.01¢ 0.01¢ 0.08 0.06 0.10
LOI 22.15 23.03 21.60 24.00 22,34
Total S as 503 2.97 3.11 2.47 3.88 3.67
C1 0.34 0.36 0.43 0.25 0.24
Cal 46,37 46,92 47.30 45.70 45,54
5102 15.79 14.56 15.32 14.86 15.08
Mg0Q 1.50 1.34 2.18 2.01 2.
A1203 4.61 4.73 4.64 3.25 5.36
Fe203 2.19 1,97 2.29 2.77 2,57
T'iO2 0.24 0.22 0.25 0.21 0.19

aAna]yt‘ica1 results provided by Spectrochemical Laboratories, Inc.,
8350 Frankstown Avenue, Pittsburgh, Pennsylvania 15221.

bSamp'le No. 10 10 is a duplicate of Sample No. 444,
CNot detected. The number indicates the minimum Timit of detection.
901 = Loss on ignition.

M-14
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APPENDIX N

UNDUCTED SOURCE RAW FIELD DATA - PAVED
ROAD FUGLTIVE EMISSION TESTS







MIDWEST RESEARCH INSTITUTE
Paved Road Loading '

Run No. 1 . . Date 4!«3@(@1
MR! Project No. M) Recorded By *JA,Q

" Type_of Material Sampled:
Site of Sampling: gﬂ]‘_&mﬁf&&m——— No. of Traffic Lanes, == —
I Type of Pavement: Asphalt/Loncrete’ Surface Condition ~ Lib! LD _

Closed TrescKs

SAMPLING METHOD :

l Sampling device: Porfable vacuum clecner (broom sweep first if loading is heavy)
Sampling depth: Loose surface material
Sample container: Metal or plastic bucket with sealed pely liner
. Gross sample specifications:

(a) 1 sample within 100 m of the air sampling site

(b) composite of up to 3 increments: lateral strips of 1 m minimum width exiending

from curb to curb
(c) total sample weight of at least 4.5 Kg

Indicate deviations from above method:

Jo G R —

Sample | Vac Surface | Quantity Sample | Vac Surface | Quantity
No. Bag Time Area of Sample o, Bag Time Area of Sample

{-A .’3&@0@36
128131619 035
1-C 120610945

D 296/ 0455

l SAMPLING DATA

| l DIAGRAM

i
£ || 4

—— e — g~ = P

mles )

F: 3
h'd

F 3

Y
c
¥
]
A
v
A

e e e | - ———

-
2

W

,_‘ I
~ .
S
2
<
Z

|
(W]
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APPENDIX O

UNDUCTED SOURCE COMPUTER PRINTOUTS - PAVED
ROAD FUGITIVE EMISSION TESTS

i
i
1
I
i
1
|
|
|
|
1
l |
|
|
|
i
i
i
|






oFEM DUST EMISSION FACTORDS

SHMPLE #¢ BAG 29
SAMELE DESCRIFTIONS 4892-L4

FAVED ROATD FORMULA

g = §ilt content of road surface material {(z) = 28.40
¥ = Average vehicle weight (tons) = 12,07
1 = Surface dust loading on traveled portion of rozd (lb/sile) = 109,20
N = Number of sctive travel lanes =
1 = Industrial rozd ausmentation factor (z) = 1
0.7

EMISSION FACTOR

0,09 % I (4/8) % (s/10) ¥ (L/15000) % (W/3)

0.7

0,09 ¥ 1% (47 2) % (28.40/10) ¥ ( 109,20/1,000) ¥ ¢ 12,07/3)

0.,147911bs./ VEHICLES-MILE TRAVELED

{z) - Equals 7.0 for trucks cosing from unraved rozds and relessing dust from yehicle under-
bpodiess

Eauals 3.5 when 20% of the vehicles are forced to travel {emrorarily with one set of
wheels on an unraved road bers while pacscsing on narrov rozdss '

Eausls 1.0 for traffic entirely on paved surfaces.




OrFEM nwuisT EMISSION FalCToRs

SAMFLE #: ®BAG 30
SAMPLE DESCRIFTIONG 4892-L 4

FAVED ROAD FORMULA

Given?

Sill content of road surface pateriaz} () = 19,40
Average vehicle weisht (tons) = 12.07

I-lzl"'gtn
nuaugq "

Surface dust loading on traveled rortion of roazd {(lb/mile) = 35490
Number of active travel lanes = 2
Industrial roazg augmentation factor (a) = i

0.7

EMISSION FACTOR

0,09 X I (4/M) % (s/10) % (L/71,000) ¥ (U/3)

0.7
0,09 ¥ 1 x¢47 2) % (19.40/10) x ¢ 3+40/15000) % ( 12,07/3)

bodiess




QFEM DUST EMMISSION FAalTOoORS

SAMFLE #3 BAG 31
SAMPLE DESCRIPTIONS 4892-L4

PAVED ROAD FORMULA

gilt content of road syrface material (%) = 10,00

5'—‘
¢ = pverade vehicle weight (tons) = 12,07
L = Surface dust lozding on traveled rortion of rosd (lb/sile) = 49,40
¥ = Number of active travel lanes = 2
1 = Industrial road augmentation factor (a)= 1
‘ 0.7
EMISSION FACTOR = 0,09 % 1 (4/71) ¥ (s/10) ¥ (L/12000) ¥ (W/3)
0.7
= 0,09 % 1 %(472)% {10.00/10) % ( 49,40719000) X ( 12,07/3)
= 0,0235611bs./ VEHICLES-MILE TRAVELED
{z) - Equals 7.0 for trucks coming frowm unraved roads and releasing dust from vehicle under—

bodies?
e vehicles are forced to travel temrorarily with one set of

tauzls 3.5 when 204 of ih
wheels on 3n unpaved road berm while passing oh narrow roadses

Eauals 1.0 for traffic entirely on raved surfaces.




OFEN DUST EMISSION FACTORS

SAMFLE #: maG 32
SAMPLE DESCRIFPTION! 4892-1.4

FAVED ROAD FORMULA

S = 5ill content of road surface materizl (2) = 18.80
¥ = Average vehicle weight (tons) = 12,97
L = Surface dust loading on traveleg rortion of raosd (lb/mile) = 32,00
¥ = Number of active travel lanes = 2
I = Industrisl road ausmentalion factor (2) = i
0.7

EMISSION FACTOR = 0.09 ¥ I C4/N) % (s/10) x (L/15000) % ¢W/3)

0.7
0,09 X 1 x(472)% (18.80/10) ¥ « 52400/15000) % ¢ 12,07/3)

wheels on an unraved road berg while rassing on narrow rosdss
Eauals 1.0 for traffic entirely on raved surfaces,




——7.

oOFEM DUST EMISSION FacTaRS

saMPLE DESCRIPTIONS AQ92-L 4

FAVED ROAD FORMULA

l . | SAMPLE #: COMPOSITE

Given
g = 8ilt content of road surface materisl {2) = 19.20
W = Averase vehicle weight (tons) = 12,07
L = Surfzce dust lozding on traveled erortion of road {lb/wmile) = 66,50
¥ = Mumber of aclive travel lanes =
1 = Industrizl rosd susmentation faclor tay= 1
0.7

EMTISSION FACTOR = 0,07 ¥ 1 C4/N) % (s/10) % (L/1,5000) ¥ (W/3)

0.7
0,09 X 1 ¥4/ 2) X (19.20/10) X ( 66,50/11000) % ¢ 12.07/3)

= 0,0608981bs./ UEHICLES-MILE TRAVELED
(a) - Eouals 7.0 for trucks coming fros unpaved rozds 3nd releasing dust from yehicle under~—
bodiess
Equals 3.5 when 20% of the vehicles are forced to travel temrorarily with one set of
wheels on 2n unraved road berm while r2ssing on narrow rozdsé
Eauals 1,0 for traffic entirele on raved surfaces.,
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Midwest Research Imstitute

Dr. H. K. Wilcox, Head, Field Programs Section

Fred Bergman, Principal Chemist, Project Leader

Dr. George Scheil, Senior Chemist

Mark D. Hansen, Associate Environmental Scientist, Crew Chief
George R. Cobb, Associate Chemist, Team Member

Joel Pavelomis, Junior gcientist, Lab Supervisor

Robert C. Stultz, Associate Engineer

Ed Whited, Assistant Environmental gcientist, Team Member
Tom Walker, Junior Chemist, Team Member

Fritz Hoffmeister, Staff Industrial Hygienist, Team Member
Barbara Dent, Staff Industrial Hygienist

Dan Olson, Assistant Chemist

John Kinsey, Associate Environmental Scientist

Frank Pendleton, Junior Environmental Scientist

Marilyn Gabriel, Junior Envirommental Chemist

Kim Cowherd, Techmician

Clifford Stodden, Technician

PEDCo Envirommental, Inc.

Steven P. Schliesser
Ronald Hawks

Ideal Basic Industries, Inc., Ada, Oklahoma, Cement Plant

Harry Javernick, Plant Manager
Bob Reese, Project Engineer
Tom Quaid, Techaical Supervisor

U.S. EPA Industrial Environmental Research Laboratory

Charles H. Darvin















