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I. PREFACE

An Emission Test Program was conducted for the Environmental
Protection Agency at the Alcoa Aluminum Plant in Wenatchee,
Washington, from 18 October 71 through 26 October 71 inclusive.

Source sampling was performed in accordance with EPA Test
Methods and Procedures at the inlet and outlet of the special
emission control system developed by Alco, Pittsburgh, Penn-
sylvania to eliminate emissions from the primary smelting
operations.

The following samples were taken:

Emission Sample Test Method
Particulate EPA #5
Total Nitrogen Oxides EPA #7
Sulfur Dioxide v EPA #6
Fluorides EPA

During this test the York Research crew consisted of the
following members:

Robert Epstein - Field Project Director
Richard W. Kling - Senior Test Engineer
Roger Kniskern - Senior Test Enginecer
Kenneth Crepeau - Field Engineer
Geoffrey Knobel - Field Engineer

Erwin Theisz - Field Chemist

Technical Note:

For this phase of the work all analysis of the samples were
conducted by EPA in their own laboratory. The results of the
analysis werc transmitted to York Research and used as the
basis for the emission rate calculation.

YORK RESEARCH CORPORATION EZTi] STAMFORD, CONNECTICUT
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IIT. INTRODUCTION

The source test series were performed at the Alcoa Primary
Aluminum Plant at Wenatchee, Washington from 18 October 1971
" to 26 October 1971, for the purpose of gathering emission
data for the Performance Standards Branch (SDID) and control
unit efficiency data for the Industrial Studies Branch (ATD)
of EPA.

Emissions from the Primary Aluminum cells were recirculated
through the process via a specially developed system designed
by Alcoa to improve the quality of aluminum produced and
drastically reduce emissions. A block diagram' showing the
location of sampling ports is included in Section V of this
report.

The standard EPA particulate train (Method #5 ) was used to
sample both particulate matter and fluorides. Six simultan-
eous samples were taken across the control system using
Whatman 541 paper filters in three runs and MSA 1106BH glass
fiber filters in the other three runs.

Also, three outlet tests were run using Millipore AA membrane
type filters. Triplicate gaseous samples of fluorides, sulfur
dioxide (Method #6, adapted), and nitrogen oxides (Method #7 )
were also taken at both inlet and outlet. Experimentation

with two types of absorbing media in the midget impingers of
the fluoride gas train was performed by collecting three
fluoride samples in water and three in a 0.1 N solution of

NaOH at both inlet and outlet.

YORK RESEARCH CORPORATION KZI[j STAMFORD, CONNECTICUT
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IV. PROCESS DESCRIPTION

Process description to be supplied by Environmental Protection
Agency, Research Triangle Park, North Carolina.

YORK RESEARCH CORPORATION ([} STAMFORD, CONNECTICUT
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V. SAMPLING POINTS

The inlet sampling ports were located in a round horizontal
duct, three (3) feet eight (8) inches in diameter, at least
six (6) diameters from any upstream flow interference. Port
mrr . the top port, was located about five (5) feet from the
system induction fan suction and port "S", the side port, was
located about four (4) feet from the fan suction. (Port "T"
was originally in the same vertical plane as Port "S" but was

~moved one (1) foot upstream due to lack of overhead clearance
for the sampling train.)

Twenty-four (24) sampling points were used in each port
numbered one (1) through twenty-four (24), preceeded by the
port letter designation (i.e., T-6). The points started with
one (1) being farthest from the port entrance and advancing
towards the port. This convention was used in both ports.

The outlet sampling ports were located in a round vertical
duct one (1) foot ten (10) inches in diameter. Ports A and
B were located on the same horizontal plane five (5) feet
above the roof and three (3) feet below the top of the flue.

Twenty-two (22) points were used for each port numbered one
(1) to twenty-two (22) preceeded by the port letter designa-
tion. The same convention was used as on the inlet for
point number - duct location position.

STAMFORD, CONNECTICUT
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VI. PROCESS OPERATION

Basic process operating parameters are tabulated in the
following Tables. This data was supplied to York Research
© Corporation by the Environmental Protection Agency.

YORK RESEARCH CORPORATION ; STAMFORD, CONNECTICUT



PAGE 11 OF 147 PAGES

Y-7730-B

REPORT NO.

0h 0t

oh oh Oh 0h oh

12 2h 2h Zh Zh ot 2h

82 he 82 L2 Lz 1€ 1€

SE2 SE2 sE2 SE2 SE2 GE7 SE2

0012 0012 0017 0012 0012 0012 0012
0011 0011 0011 0011 0011 oott  00TT "

251 2T 25T 151 151 151 161

S0LT L20T G211 20hT. 02€1 6ELT OhhT

STET Zhl0 SEL0 8560 0260 €521 S101
12/22/01 1L/22/01 1L/22,01 1L/12/01 1l/12/01 14/02/01 1,/02/01

VIVA ONILVHIAdO

[To0 and saHpouy fo "ON

1eAdo3UuT 3Sa3
Suranp paneydaa sapouy jo °*ON

1BAIDIUL 1533
Buranp sBuryeaag 3sna) jo *ON

- (sap)
. o0 [Q 2pouB Udko JO IYITAM

(1199/Kep,sqr)
pasn euUTWNTY a3RIBAY

(1192/&ep/sqr)
paonpoad wnutumiy

11U 3§9L 03 STTA) JO "ON

oL
woxj - S[eAJajul awr]

:azeq

b1’ T4 STAMFORD, CONNECTICUT

YORK RESEARCH CORPORATION



PAGE 12 OF 147 PAGES

Y-7730-B

REPORT NO.

oh  oh

oh - 0h Oh Oh Oh 0h

hh hh RE Oh Oh 2h Zh 12

he se O€ 52 2? 14 2 82

SEZ SE2 <€z $€2 c€2 5€2 €2 SE?
0012 0012 0012 0012 0012 0012 0012 0012
0071 0011 0011 0011 0011 0011 0011 0011
€ST EST 2sT 251 251 251 251 2sT
0h9T 0021 0081 SSTTU 2501 9101 STTT 90LT
sse2t 0180 SThT 0180 9SL0 . ZELO SzL0 82hi

12/92/01 14/92/01 14/52/01 14/52/01 1£/52/01 1L/€e/01 1L/€2/01 1L/2270T

VIVQ ONTIWIJ0

1100 aad capouy jo ON

TeAJAZUT 3S01 Suranp
panetdaa sopouy JO *uN
+m>pmp:w 15031 Butanp
s8urjeaag isni) jo °oN

(sq1) o149
apoue yoea Jo JUSTam

(1190/Aep/sqT)
pasn BUTWN]Y ABRIDAY

(1190/Aep/sqy)

paonpoad umutumiy.

. JLun
3sa] 01 S{[3D) JO "ON

to0}
Twoxj - [EAISIUT AW

taxeq

YORK RESEARCH CORPORATION STAMFORD, CONNECTICUT



REPORT NO.  Y-7730-B B PAGE 13 OF1u7 PAGES

VII. SAMPLING AND ANALYTICAL PROCEDURES

BASIC SAMPLING DESCRIPTION

PARTICULATE SAMPLING o

Representative particulate samples were collected from the

flue gas at the inlet and outlet of the . tandem scrubber |
electrostatic precipitator system. The inlet and outlet were
sampled simultaneously for each of three test runs using fiber-
glass (0.3 micron) and paper (Whatman 54l) filter media. In
addition, three outlet test runs were performed using membrane
(0.45 micron) filters. -

TOTAL NITROGEN OXIDES

The samples -for total nitrogen oxides were collected in dilute
HpS0y - Hp0p solution using the evacuated flask technique and
analyzed by the phenoldisulphonic acid method. A total of

six samples were collected - three at the scrubber inlet and-
three at scrubber outlet.

SULPHUR DIOXIDE ’

Samples for sulphur dioxide were aspirated into midget impingers
utilizing isopropanol to extract SO3 and Hy0, to absorb the
S0, as per APCO procedure. A total of six samples were taken -
three at the scrubber inlet and three at the wet ESP outlet.

GASEQUS FLUORIDE

 Samples for gaseous fluoride were aspirated into midget im-
pingers utilizing two reagent systems. A series of three inlet
and three outlet test runs were conducted using water as the
reagent. Then a duplicate series. of test runs were conducted
using 0.1 N NaOH as the reagent. Samples were analyzed by the
Spadns-Zirconium Lake Method as presented in the paper by
Decker and Smith - Determination of Fluorides in Stack Gas -
Spadns Zirconium Lake Method.

ORSAT ANALYSIS

Integrated samples for COp, 0,, and CO were collected in level-
ing bottles over a 60 minute period.

YORK RESEARCH CORPORATION 'W STAMFORD, CONNECTICUT
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BASIC LABORATORY PROCEDURE

The following paragraphs briefly describe the methods used

in the laboratory to obtain the raw data used in the calcu-
lations of our results as reported in Section II of this

report. TFor this phase of the work, all analysis of the samples
were conducted by EPA in their own laboratory. The results of
the analysis were transmitted to York Research and used as the
basis for the emission rate calculation.

A. Particulate

The tests are run in the field using a Research:Appliance .
Corporation "Staksampler" particulate train. The clean up

is done in the field :according to NAPCA. (Section 5.3.6 in
the Federal Register). The filter discs were previously

tare weighed and recorded at the laboratory. Upon return

they are dried, cooled in a dessicator, then weighed on an
analytical balance and the amount of particulate collected

is the difference in 'the two weights, The particulate wash
solution (taken from the train between the filter disc and
nozzle) is placed in a tared beaker, the wash solution is
evaporated with an Infra-Red Heat Lamp and the beaker weighed
again. The difference in weight is the weight of the particu-
late in the wash. This is combined with the filter catch as
the weight of the sample. Examples of the laboratory report
(particulate clean up sheet) can be found in the Appendix.

B. Sulfur Oxides

The isopropanol portion of the sample is used in detection of

. sulphur trioxide. The isopropanol is transferred to a beaker
and diluted to 100 milliliters with H,0. A suitable aliquot
is taken and placed in an Erlenmeyer flask. The volume is then
brought to 80 milliliters with isopropyl alcohol and titrated
with alcoholic BaClp. Using thopin indicator, titrate from
a yellow to orange color. The volume of thorin indicator
used to titrate the sample determines the total milligrams of
sulphur in the sample,

The H,0p portion of the sample is diluted with H,0 to 250
milliiiters and the same procedure is followed as was used
for 803 with the exception of the BaClp solution not being
alcoholic but of Hy0, and BaC12. The amount of 'sulphur de-
termined is from the S0, obtained in that portion of the
sample,

YORK RESEARCH CORPORATION W' STAMFORD, CONNECTICUT
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C. Oxides of Nitrogen

Samples are collected in nominal 2 liter evacuated flasks
(pre-calibrated and numbered for identification) as per EPA
approved procedures, in a solution of HpS80y and Hp05. In

the field, immediately after the sample is taken, it is dis-
connected from the probe and set aside for sixteen (16) more
hours in the flask. It is then thoroughly shaken and a final
pressure of the flask is taken via a Mercury "U" tube mano-
meter. The sample is then transferred to a plastic bottle
for shipment to the laboratory.

In the laboratory, the amount of nitrogen in the sample is
determined by the phenoldisulphonic method. This method is
as follows:

The sample is placed in a beaker and NaOH is slowly added until
the solution is neutral or slightly basic by litmus paper in-
dication. This solution is then evaporated in the beaker used
for neutralization. To the dry residue two (2) milliliters of
phenoldisulphonic acid are added and mixed to dampen all the
precipitate. Then add two (2) milliliters of H,0 and mix
thoroughly; add twenty (20) more milliliters of Hp0 and mix.
Add concentrated NHyOH to this solution in excess of neutral-
izing it. Filter solution if necessary and transfer to a
volumetric flask. Using a spectrophotometer at 420 mu, compare
results with a standard curve based on standard concentrations,
and read milligrams of nitrogen in the sample.

D. Fluorides

'Fluorides are collected in an impinger train and determined
in the laboratory by a distillation procedure as follows:

Place 400 ml H,0, 200 ml concentrated H,S0,, and about 25
carborundum chips into the boiling flask, and swirl to mix.
Caution - the sulfuric acid-water solution should be mixed
thoroughly before heat is applied to prevent splattering.
Connect the apparatus as shown in Figure 2. Begin heating
slowly at first, then rapidly until a temperature of 180°C
has been reached. The connection between the boiling flask
and condenser must be separated immediately after the heat
is removed to prevent suck-back of the sample and for safety
reasons. About 300 ml of water should have been distilled
over in about 45 minutes. At this point, the apparatus has
been flushed free of fluoride and the acid-Hp0 ratio has been
adjusted. When the flask has cooled to 120°C, the apparatus
is ready for the sample.

Quau

YORK RESEARCH CORPORATION % STAMFORD, CONNECHCU'f
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Add 300 ml of distilled water containing an aliquot of the
impinger sample corresponding to 0.5 to 0.9 mg of fluoride
to the boiling flask; swirl to mix; and connect the apparatus
and distill as before until the distillation temperature

" reaches 180°C. For distillation of water-soluble particulate
fluorides, take a suitable aliquot of the supernatant liguid
of the particulate sample, dilute to 300 ml with distilled
water, and add to the distillation flask., For distillation
of total particulate fluorides, use a suitable aliquot of
the water- soluble plus water-insoluble sample.: To obtain
a representative sample, withdraw an aliquot using a cali-
brated, sawed-off pipette, immediately after intimate mixing
of the sample. 1In no case should the aliquot contain more
than 0.9 mg of fluoride. Distill the sample, as before,
until a temperature of 180°C has been reached. Fluoride
content of phosphate rock or fertilizer may be determined
using these same procedures, provided the approximate percent
weight of fluoride in the sample is known so that the still
is not overcharged. Weigh out a sample to the nearest 0.1
mg, corresponding to about 0.5 mg of fluoride, dilute to
300 ml with distilled water and distill as before until a
temperature of 180°C has been reached. Pipet a suitable
aliquot (containing 10 to 40 ug of fluoride) from the dis-
tillate and dilute to 50 ml. ‘

Add 10 ml of Spadns reagent, mix thoroughly, and read the
absorbance. If the absorbance falls beyond the calibration
curve range, repeat the procedure using a smaller aliquot.

CALCULATIONS

X = U44.82 (C) (F)
VS

where:

concentration fluoride in aliquot; mg

C

F = dilution factor
Vg = volume of gas sampled at 70°F:and 29.92 inches Hg, éef»
X = ppm fluoride

530°F x 22.4 liters x 106

yy ,b82= (92°F mole
19 g x 103 mg x 28.32 liters
mole 6 cu.ft.

sosult
onibDuie

‘1.4 STAMFORD, CONNECTICUT
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VIII. APPENDIX
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SUMMARY SECTION

To facilitate data correlation, this Section of the report
consists of five (5) Tables summarizing the results of the
entire test series. More detailed test data will be found
in its entirety in other Sections of the Appendix.

YORK RESEARCH CORPORATION -%ﬂiik. STAMFORD, CONNECTICUT
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TABLE A-IITY

SUMMARY OF PARTICULATE EMISSIONS USING MEMBRANE FILTERS

Run No.: 1 2 3
Location: - Qutlet Outlet Qutlet
Date: 10725771 10726771 10/26/71
0% | 0.7 0.6 0.6
CO0,5% 0.6 0.5 0.5

00% 20.1 20.5 | 20.5
Stack Temperature °F 196 187 189
Stack Veloéity-ft/hin 3050 3070 3100
Stack Flow Rate-SCFM 11,800 12,100 =~ 12,200

Fluoride Emission

Impinger Solution
(gr/SCF) 2.22x10" 2.28x10">  3.69x10->

(Lbs/hr) 2.2ux10-3 2.42x10-3 3.40x10">

Total Particulate Emission

Probe, Cyclone & Filter
(gr/SCF) 12.11x10-3 13.97x10-3  7.49x10-3

(Lbs/hr) 1.23 1.45 0.78

YORK RESEARCH CORPORATION STAMFORD, CONNECTICUT
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EXAMPLE PARTICULATE CALCULATIONS

The following are the basic equations used in calculating
final data as found in the final summary.

1. Volume of dry gas sampled at standard conditions - 70°F
29.92" Hg, ft. ‘

17.7 x Vi

Vm Py + Py _ = rt.3
std = b T?Tu.]_g

(Tp + 460)

202.399 = 17.7 x 209.959 29.55 + 2.54
13.6

86 + 160)

2. Volume of water vapor at 70°F and 29.92" Hg, £t.3

\ 0.0474% x V, = Ft.3

w
gas

1.185

0.0474 x 25.0

3. % Moisture in stack gas

100 x v,
‘%M = gas = %

+
Vingtq ngas

.58 = 100 x 1,185
202.399 + 1,185

4. Mole fraction of dry gas

Mg = 100 - M
100

sgng = 100 - |'58
100

YORK RESEARCH CORPORATION STAMFORD, CONNECTICUT
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10.

Average molecular weight of dry stack gas

de=(%C02X

U4y + %07 x 32y + (A x _28) + (6 CO x _28
100 100 100 '

28.49 = (0.3 x Uy + (19.5 x

s

+ (77.9 x
T00 ‘

32, 28 + (1.3 x _28
100 100 To

Molecular weight of stack gas
MW=MWg x Mg + 18 (L - My)

28.49 = 28.49 x .9942 + 18 )1 - .9942)

Stack velocity at stack conditions, fpm
Vg = 4350 x P, x (T + U60) 1 172

s U S,
PSxMW

3190 = 4350 x 21.15 ( 1 )L/4
(29.13 x 28.09)

Stack gas volume at standard conditions, SCEM

Qg = 0.123 x Vs x Ag x Mg x Pg = gcmM
(Tg + U460)

31,000 = 0.123 x 3190 x 1734 x .9942 x 29.13
(175 + 160)

Percent isokinetic

%I = 1032 x (Tg + 460) X Vi, .
Vg x T¢ x Pg x Mg x (Dn)-f:%

96% = 1032 x (175 + 460) x .202.399
3100 x 240 x 29.13 x .9942 x (.25)°

Particulate - probe, cyclone and filter, gr/SCF

Can = 0.0154 x Mg - ge/SCE

.1216 = ,0154 x 1598.9
202.399

YORK RESEARCH CORPORATION

STAMFORD, CONNECTICUT
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11. Particulate total, gr/SCF

Cao = 0.0154 x My = gr/SCF
Vm std

.0589 = 0154 x 774.2
202.399

12. Particulate - probe, cyclone and filter, gr/CF at stack
conditions

Cat = 17.7 X Can X PS X Md = gr/C'_E‘
(T, + U60)

.0982 = 17.7 x .1216 x 29.13 x .99u2
(175 + 460)

13. Particulate - total, gr/CF at stack conditions

Cau = 17.7 x Cap X Pg x Mg = gr/CF
(Tg + 460)

L0475 - 17.7 x .0589 x 29.13 x .9942
(175 + 460) »

4. Particulate - probe, cyclone and filter, lb/hr.
ek

Caw = 0.00857 x Cgp X Qg = lb/hr.

32231 = .00857 x .1216 x BlBQQ

B [N ‘Q’ - % s - . ?
T A M Y AN /. o PR ¢ .
P 3 .gq -, P ’a;_;:\’i‘\\ v 0

15. Particulate :/tétal; lb/hr.
Cay = 0.00857 x Cao X Qg = lb/hr.,

15.66 = .00857 x .0589 x 31000

YorK RESEARCH CORPORATION STAMFORD, CONNECTICUT
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EXAMPLE GAS CALCULATIONS

ppm NO» = 29.63 x mg NOp x (Tf + 460)
Vg x (Pi - Pf)
ppm S0p = 0.7332 x mg S0p x (Tpm + 460)

Pb x Vpn

ppb F~ = 2.054 x mg F~ x T + 460)
Vm x Pb

R

YORK RESEARCH CORPORATION

STAMFORD, CONNECTICUT
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~ VELOCITY TRAVERSE DATA

PAGE

Location of Test

Arre T

s

30 CF

st r
f/ ouAuty
ComIROLLAD

NORK)

147

DATE OF TEST __/ 0/57/ 1)

Conditions ﬂ’fu#vnwzk ¥ /0; ror [RNVERSE TEST NO. —_
Personnel - o No. /7308
Ba. _"Hg AMBIENT TEMP. °F STACK AREA ____  SQ.FT.
MOLECULAR WGT. #/CU. FT.
Vs=290xFs \/29.92 2895 APxT  Fs=10FORSTD. PITOT TUBE
Ps  MWgt. Fs=0.83 FOR TYPE “'S” PITOT TUBE
K= \f 29.92 x 28.95 =
STACK TEMP. STATIC Vs
POINT NO. |  of r- ;/i o nggf- K Ap bexT | \BexT F1/Sec.
S| ]| 200 ,ﬁ/
2 | 280 /5-3
2l oo Y
4 | ono 6/
< 1200 62
L |2z00D 1 70
7 =2 (30 ) 70
6 | 26O 177
9 | 2o / 7:/
il Jno / (9 /
Il 00 s
12 0 270 ' 93
Tl \31 220 r£\3~
RETTTE i D00 7Y
REZ. 0 200 166
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Location of Test L Wi T

Quauty
cowlzoues ¥

PAGE 31 oF lu7

DATE OF TEST _/ o,/?/ 7/

———

Jm—

Conditions fre LIMINARY. Wl" o [ROVERSE TEST NO.

Personnel - JOBNO. 27203

Ba. ' Hg AMBIENT TEMP, °F STACK AREA _____ sQ. FT.
MOLECULAR WGT. — #/CU. FT.

Vs=290%Fs 29.92  28.95 AP X T
Ps Mng.

Fs= 1.0 FOR STD. PITOT TUBE
Fs=0.83 FOR TYPE 'S’ PITOT TUBE

K = . \f 29.92 28.95 =
STACK TEMP. STATIC Vs
POINT NO.|[  of - ::£+ o PRESS. K Ap bpxT | \BexT Ft/Sec.
- /6 2 oo / L/a/
/7 |12eo LY
/6 | 200 /6
19 1G 0 Rge)
20 | /&U 2
21 1 us AN |
2) | /O , 77
T | 90 L 20
2 | )50 76
3 129¢ 1o ! ;
7 /55 (&7
Tk S | )66 Y |
Rfm-mgs /7“(’ 54
svs. 7 | 9y Ny
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CLIENT_Accon (wirmarenes) PacE 32 OF

Location of Test L e T DATE OF TEST /f/ /&/7/

Conditions [pﬁn_/mumc\/ ' Wﬁ‘p?’ (e Avrse TEST NO. .

Personnel — JOBNO. 27230 D

Ba. "' Hq : AMBIENT TEMP. ____ °F STACK AREA __________ SQ.FT.
MOLECULAR WGT. ___—— #/CU. FT.

Vs=290x Fs 29.92 2895 AP x°T Fs=1.0FORSTD. PITOT TUBE
Ps  MWat. Fs=0.83 FOR TYPE "'S" PITOT TUBE

K= \ / 29.92 x 28.95

STACK TEMP, STATIC
POINT NO.|  of ‘e :__A: o PRESS. K Ap apxT | \fBexT vrsa/sec.
T 5 | /%8 /25
9 | /95 /55
o | 198 /95
(! )65 /75
12 /95" /755
3 158 /%3
14| 88" /35
)5 1587 195
e | 198 /95
/71 88" /35
15| 158 195 ,
1| /8S | &5
Ry | ghS /55
-:':,-,'.c',:-«:’i-:l 17 )7 5
AT w1 o )i v
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cLIENT__A: Con ( Wy o n )"c‘/’f/!\’

PAGE

33 or

Locationof Test_ Qo7 T DATE OF TEST /o///d/ il
—
Conditions )O@E;/mwf?ﬂ\// ToT | RPVERSY TEST NO. ,
Personnel jo8N0. 727 508
Ba. " Hg AMBIENT TEMP. °F STACK AREA sQ. FT.
MOLECULAR WGT. #/CU. FT,
Vs=290xFs \/29.92 2895 APxT  Fs=10FORSTD. PITOT TUBE
Ps  MWgt. Fs=0.83 FOR TYPE'S" PITOT TUBE
K = \/f 29.92 « 28.95 =
STACK TEMP, STATIC Vs
PONTNO.[ o [ “R | PRESS. K Ap apxT | \fBpxT Fi/Sec.
:}\) ! /9\5’ / (J-b/
2 200 I8
5 200 b
Y | peo 7.3
S |2s0 77
L 200 1 76
7 210 70
& 210 )23
C 210 ; 75/ i
10 2 10 26
)1 1270 76
b 1210 Al
== 0| 200 ' 76 |
It/ R \
s 210 N
e IS5 200 , @ﬁ-{ ]




VELOCTTY TRAVERSE DATA

cLiENT_Arcon L‘WFNA—T'_C,H z&) ' PAGE ___ 34
Location of Test _Qu TLET DATE OF TEST _/2 /J/?/
Prror ~ -
Conditions Prg 11 npe mz\/j iToT | RaveRsE TEST NO.
Personnel B N0 __ 27312
Ba._ "' Hg AMBIENT TEMP. ___ °F STACK AREA ___—_ SQ.FT.
MOLECULAR WGT. ____ #/CU. FT.

Vs=290xFs 29.92 28.95 AP xT Fs= 1.0 FORSTD. PITOT TUBE
Ps  MMWgt, Fs=0.83 FOR TYPE 'S" PITOT TUBE

K = \f 29.92 >< 28.95 =

STACK TEMP. STATIC VS

POINT NO.|  of .- ;R+ o PRESS. K Ap apxT | \fBpxT Ft/Sec.
Mo lb | 200 | , S&

2 200 63

't | 200 ,S7

9 | 20 S/

20 | 200 196

2 | 200 LD

22| a0 | 19,
5 11 J40 506

1 1200 167

5 | dlo 65

g | 2y 73
s g | 210 72
emrs | JJO 7/
wes 71 210 7 | ;

’




-~ VELOCITY TRAVERSE DATA

CLIENTJQ Led (‘ Wena mmz) PAGE __35 OF
Location of Test @ oxes T DATE OF TEST / O/J / 2/
4 T !
Conditions p/%?u par ) nK}z ToT  leaverce TEST NO.
Personnel J0BNO. 22305
Ba. " Hg AMBIENT TEMP. °F STACK AREA __ sQ. FT.
MOLECULAR WGT._____ #/CU. FT.

Vs=290%Fs 29.92 28.95 AP x T Fs=10FORSTD. PITOT TUBE
Ps  MYgt. Fs=0.83 FOR TYPE *'S"" PITOT TUBE

K = . \f 29.92 x 28.95 =

STACK TEMP. STATIC "
POINT NO. [ op [ _ ‘;ﬁng__P_g_ggf' K Ap apxT | VBPXT S e
7F ¢ (210 | , 25

B i

10 210 N

!/ /o L O

/v | 2 /0 5

/3 | 210 62

/Y | 540 | L s¢

L 210 R

/6 1210 52

7 o L

Js |21 0 |

4| IO S }
WU 5 10 A |
"":_“{a 7 hy / ,J
Lz 07| dvY AL
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SOURCE TESTING CALCULATION FORMS
Test No. Papey Fylter No. Runs &Y
Name of Firm ALCORA
Location of Plant Wen k\- ck'ez . W es \n
Type of Plant ALy R\&Qts{ln’h}
Control Equipment
Sampling Point Locations VL = T
Pollutants Sampled
Time of Particulate Test:
Run No. / Date /0/20 /7/ Begin /2573 End 1239
Run No, 2 Date /0/2//7/ Begin 0995 % End /40 2
Run No. Date /q/12/7/ Begin O7Y 2 End /O A7
PARTICULATE EMISSION DATA
Run No, / - N .
Ph barometric pressure, "Hg Absolute R9. 58 | 27,727 A7 59
Pp orifice pressure drop, "Hp0 2. 64(— /1 d2 - 87
Vm volume of dry gas sampled @ meter -
conditions, ft. ROQ-jS ﬁ So.7¢ |76¢.727
Tm Average Gas Meter Temperature, °F & %3 &0
Vm  Volume of Dry Gas Sampled @ Standard -, 3, 2344 77 2& I's
std. conditions, ft.3 < 2 A7 156
Vw Total H20 collected, ml., Impingers '
& Silica Gel, 5.0 1O0.% [ ¥. R §
i
Vw Volume of Water Vapor Collected %
gas ft_3 @ Standard Conditions¥ /“/8 5 . 5/ Q . i 5:6 - .
* 70°F, 29.92" Hg.
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PARTICULATE EMISSION DATA (cont'd)

"\ RESEARCH
, /
\\CORPLBAIION/

I ettt
Run No. / A 3
M - % Moisture in the stack gas by volume S8 A / /S
Mg - Mole fraction of dry gas 994 2. (‘/7_3(/ (73(5
2. (0 {3 -3 a.9
% CO02 0.3 /.1 [/
% 02 19.5 /78 /7.9
% Np 779 773 78 .¢
M W g - Molecular weight of dry stack gas 25.55 | 28-77% 2%.77
M W - Molecular weight of stack gas 2999 | 19.70 28.8¢
D\ Ps - Velocity Head of stack gas, In, Hp0 . 713 . 802 769
Tg - Stack Temperature, °F ]75 /76 /7%
, i
Pg - Stéck Pressure, "Hg. Absolute 27,/\3 ’27’55 29 /2
Vg - Stack Velocity @ stack conditions, fpm 3)90. | 32850. | 3300.
Ag - Stack Area, in.2 /734/ /75 4/ /733/'
Qg - Stack Gas Volume @ -
Standard Conditions, *SCIM 3/000, | 32/00. | 3 i co.
T+ - Net Time of Test, min. 2 4o /44 /4¢/
Pnh - Sampling Nozzle Diameter, in. 1/4/ /4 % y/é
%I - Percent isokinetic , Y/ 73 Jo/ =
Particulat _Mt'iﬂl #I‘lh[ 13>
mf - Particulate - probe, cycione 3 -
i and filter, mgr.) g ) 15783 | §%.3 757 7
g(u_k /{ JF Flouhree
my - Particulate - mg.[‘ 77‘-/,]__ 256.0 | 3.3
F Mass
Can - Particulate - px/‘:;’yél, cy/é’ic/)ée, / { /5
and filter, gr/SCF ,/l/ﬁ« A 78C | /27’
i{),a '3 /)la/,[ F/ r-/‘c’/t e
Cao - Particulate - e gx/SCF o« .655/ L0570 09y i
Lt Fgo nt /ia/z[ Mass P e §
Ca+ - Particulate - probe, cyclene, an ’ ‘ 1, " l
4 filter or/cf @ stack conditions 0(-75’2% 7/77 / i




RIIBPORT o. Y-7736-8

Page 38 of 147 Pages

PARTICULATE EMISSION DATA (cont'd)

Run No. Z /2 3
Back Half //:/oar;a/e,

Cay - Particulate, - " gr/cf '

a @ stack cond. L0475 :01//5/ IOS/V

c Particulat 1(PD"7L13}M/t( hfs

- Particulate, probe, cyclone, \

o and filter, lb/hr 323/ L/?r /3 /7//00
Back o lF /‘/o; rle ‘

Caqx - Particulate - 1b/h /S LE /4 03 R4

%EA - % Excess air @ —_—

sampling point

% 70°F. 29.92" Hg.
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PARTICULATE CLIANUE

Page Ul of 1u7

Date: R0 ocT 7/ Plant: Nlcod -~ WEOUNT (HAE G
Run Number: / Tocation of sampie port: oy
‘ hal P he -
Operator: PRAPER F, itew Rarometric Pressurc: 29,55
Sample Box Number: ' Ambient Temperature:
Impinger HpO0
Volume after sampling /6% ml Container No. Ether-chloroform extraction
: of impinger water mg
Impinger prefilled withZd¢dml Extra No. Impinger water
resicdue mg
Volume Collected = 3(1 ml =
Impingers and back half of Container No.
filter, acetone wash: .
’ Extra No. Weight results mg
Dry probe and cyclone catch: Container No.
Extra No. Weight results mg
Probe, cyclone, flask, and Container No.
front half of filter,
acetone wash: Extra No. Weight results ng
Filter Papers and Dry Filter Particulate
Filter Number Container No. Filter Number Container No.
Filter particulate
weight g
Total particulate weicght mng
Silica Gel 1.0
Weight after test: .36/ .0 -56,0
Weight before test: 300.0
Moisture weight collected: £ /.0 Moisture Total &£ 5.0 om
Container Nurber: 1. 2. 3. 4.

Sample Numrber:

Method determination:

Analyze for:

Comments:

Pocasnneanny
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PARTTCUZATE CLEANUT SHEET Page 44 of 147
Date: 2! el Pr Plant: AL (I A = W S0 AT ISE
Run Number: ~ ' Location of sample vorni: /AL
Operator: JRPER = Vo, Baremetric Pressure:_ 19 777
Samplec Box Number: Ambient Temperature:

Impinger H0
Volume after sampling /7 /7ml

Container No.

Ether-chloroferm extraction

; : of impinger water me
Impinger prefilled withZpoml Extra No. Impinger water
resicue mg
Volume Collected —~2 7323 ml =
Impingers and back half of Centainer No.
£5 74 - + :
filter, acetone wash: e
’ Extra No. Weight results ng
Dry probe and cyclone catch: Container Nec.
Extra No. Weicht results mg
Probe, cyclone, flask, and Container XNo
front half of filter,
acetone wash: Extra No. Weight results mg
rilter Papers and Dry Filter Particulate
Filter Number Container No. Filter Number Container MNo.
Filter particulate
weight me
Total vparticulate weicght ng
- - - e B
Silica Gel STAE
Weight after test: 332.8 =A43.0
Weight before test: Je0.0
. < . <
Moisture weight collected: 3. % Moisture Total /0 . X o
Container Number: 1. 2. 3. 4.
Sample Number: Analyze Zor:

Method determin:

Comments:

cnreo 'v\ 1on
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CPARTICULATE CofAnT? SHEZT Page L7 of 1U7

) ; Y omom .
Date: A2 O T 7/ ' Plant: N (O0A ~WJiNvwTena e
Run Nunber: 3 - Locaticn of sample nwori: /A s &7
-~ . - s At
Cperator: N R I LIER Fareometric Trassure: 2 Ga
Sample Bo Number: » Ambient Temperature:

Volume after sampling |75 mL Container No. £ther-chloroform extraction
of Impinger walar me
Impinger prefilled withi¢oml Extra No. Impinger water
residue mg
Volume Collected = 5 ml e
Impingers and back half of Container No.
filter, acetone wash: ' ] N
? Extra No. Yeight results mg
Dry probe and cyclone catch: Ceontainer No.
Extra No. Weight resulis mg
Probe, cyclone, flask, and Container No.
frent half of filter,
acetone wasn: Extra No. Weight results mg
Filter Papers and Dry Filter Particulate
Filter Number Container Ko. Filter Number Container No.
Total perticulate welcht g
Silica Gel . 2722
Weight after test: 322, 2 - 5.0
Weight before test: Jee .00
Moisture weight collected: 23, 3 Moisture Total /&, 2 gm
Container Number: 1. 2. 3. b,
Sample Number: Analyze for:

Method determination:

Comments:




2020 -8

TLUTORT NO. ¥ - PAGE 48 or 147 mpaceEs
SOURCE TESTING CALCULATION TORNMS
Test NL:J. PAPER Fylter B No. Runs 2
¥ome of Firm RJc DA~
Tocation of P}.vant WENATcH EF - (WAS [T
Typz of Plant Al LM, LPENVCTION
Control Equipment
- Sampling Point Locations OCUTLET
Pellutants Sampled
Time of Particulate Test:
Run No. / Date 20 ©Ocl" 7/ Begin  /o/ A End (Y0
Run No. 2 Date A/ 0O<T 7/ Begin O%Ad rnd /320
Run No. = Date #2 ©</ 7/  Begin 0735 Ena /)AL
PARTICULATE EMISSION DATA
Run No. / . 2 3 _
Pn barometric pressure, "Hg Absolute i /7 9.5% 2 AT/ E R7.5HY
Pm orifice pressure drov, "H20 . TE / ‘ ;o / E .55 ;
i : {
Vm ggi}%?ilg:sdr\ét.ggs sampled @ meter ; 116 39 02 foe Lo 2 227 n :
Tr Average Gas Meter Temperature, °F B r/\ > / \Z’ ’ E
Vm  Volume of Dry Gas Sampled @ Standavdi // 2,026 /11329 1 710.321 ! §
std. conditions, ft.3 : ! !
Vo Torel #g0 collected, nl., Imingers | /3.5 | /5.2 | /24 |
Vo Ve oL taten vepon cobteeted | f40 | §¢3 | E25

% 70°F, 29.92" Hg.




REPORT N0. X=7730 -6

PARTICULATE EMISSION DATA

Pf«/&{r- /:f//ﬁ(r- = Uy fl/C/L

Pave 49 ofi'7 Pages

{cont™d

)

-
{
|
|
|

] !
5 i 9} -
Run No. i } i A 3
{ i
oM - % Moisture in the stack gas by volume b 57 77 7(/ ;
!
Mg - Mole fraction of dry gas 9943 1 9923 \‘7?25 i
5 CO J.o 0.8 1 0.6
% CO2 0.9 [/ 0.4
% 02 /9.7 1\ /9.3 i 103
I | |
% N2 799 1783 178,31 ;
] H i
i i
M W g - Molecular weight of dry stack gas 23.5512%97 . 13.3C 1
: i
: |, . 4 !
M W - Molecular weight of stack gas i A 77 2%.279 :—§75/§ i
¢ i i
] i f
A\ Ps - Velocity Head of stack gas, In. H20 A Y - BN | |
; : { | ]
Tg - Stack Temperature, °F i %7 /87 2 ///L/ 5 j
N
VA PX (T+460) LAl e L 2L6E :
, ; | i
Pg - Stack Pressure, "Hg. Absolute 27,53 29.80 §27,57§ E
. b4 > - - !x -1 i
Vs - Stack Velocity @ stack conditions, fpm ,257 70, 3/, VO30 !
; !
§ :
Ag - Stack Area, in.2 J07 \ 07 707 j
i ’ :
Qg - Stack Gas Volume @ i, , ;
Standard Conditions, *SCFM //; 700. ://215‘:)0' ML oo
S \ A 3
‘ ¢ i ;
- J 7 > § E ‘ - ; :
T+ - Net Time of Test, min. 220 220 | 110 | :
: ! {
; ; : 2/ 3 ;3 | :
Dp - Sampling Nozzle Diameter, in. /3 //J : //é, | !
i H 4
. ! !
%I - Percent isokinetic i [0 i [oZ- | 3
p . lat FI.E'HJL /\I_}L/{ M"\Sf) ; ; i»
mf - Particulate - probe, cyclone o 19 s oo i
and filter, mg. /)7 (192 1 1633 : {
Bdck halF Flonride ‘.- !
my - Particulate - mg. 0.2 1 0.2 i O.f i
c articulat Fﬁ%f‘ ,'(&/Fl Mass- ; o !
an - Particulate - probe, cyclone, —e ot
and filter, gr/SCT ’ gﬂ;D/Qé/ 0'0//3/5 02277 | ;
8[\6/&_ /\4/)&’ e aride i .,V\ié :
Cao - Particulate - gr/SCF .-00002755,066‘0}1//'ng‘OL’C‘///.C-‘_! !
| g e
Cat - Particulate - probe, cyclone, and (. olYS e i) ! i
filter gr/cf @ stack conditions 0/v1Y (OFFH5 1O IR i




REPORT NO. ¥ =~ 7730 1

PARTICULATEVEMISSION DATA (cont’d)

_[i;—’{r F/‘/’[(*\ - Oy lé/ff'

i

Run No. . ) / 2 2 !
buck FalF Flouride 3

Cau - Particulate R gr/cf f
@ stack cond, V00X _{0000229 | .0000/]/ |
Front half bM“55 i ] ]

C Particulate, probe cyclone _ i Fd
aw 2 s s !
and filter, 1b/hr, | | /'*LG‘/ /- 709 | 246/ ;

Drek  FaJf Flovrjde i ]

Cax - Particulate - 1b/hr. 002/ 00 300 | po/S]
| |

%EA - % Excess air @ — é’ —_— j
!

sampling point

# 70°F. 29.92" Hg.

T ouaury N
o _tonmoura Uy

™ A N 7

Aoy |

:
N CORPORAT AN -/
- N
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PART .;_CLT:.(:"E CLLANG CHEET Page 53 of 147
Dote: 20 o 2/ Plant: RiCod - WEN T cHEER
Run Number: / Location of sompie port: O0TLET
Operator: PQCER T \jex narcmetric fressure: T 2 G
Sample Boxm Number: : Ambient Temperature: 0

Impinger H20

Volume after sampling JSY¥ ml Container No. _ 7~ Ether-chloroform exiraction

, of impinger waver mg
Impinger prefilled with2°°ml Extra No. -— Impinger water

residue m

Volume Collected —/ 2 ml &
Impingers and back half of Container No.

filter, acetone wash: L e ,

' Extra No. Weight results mg
Dry probe and cyclone catch: Container No.

Extra No. Weight resulis mg

Probe, cycleone, flask, and Centainer No.
front half of filter,
acetone wasi: Extra No. Weight resultls mg

A —————————————

Filter Papers and Dry Filter Particulate
Filter Number Container No. Tilter Number Containsr No.
Tilter particulate
weight mg
Total narticulate weigh: \ﬂé(? mg
Silica Gel -~ B 5
Weight after test: 225 -/ R.0C
- o e
Weight before test: oo,
Moisture weight collected: 2 5.5 Moisture Total I 5_gm
Container Number: 1. 2. 3. b,
Sample Number: Analyze for:
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PARTICULATE CLEANUP SyEE Page 56 of 1u7

Date: A7 Cc/l~ >/ ' Plant: ,4)(,/ DR = e AT IS

Run Number: o Location of samploe port: N7 T
Operator: Pﬂf)EQ z, /;;Lef'  Barometric Pressure: A9. ) 7
- 3}
Sample Box Number: : Ambient Temperature: =
Impinger H20 _
Volune after sampling /7 { ml Container No. Ether-chloroform extraction
' of impinger water mg
- Impinger prefilled withatoml Extra No. Impinger water
' residue rg
Volume Collected . ¢4 ml
Impingers and back half of Container No.
filter, acetone wash: -
7 Extra No. Weight results mg
Dry probe and cyclone catch: Container No. N
Extra No. Weight results mg
Probe, cyclone, flask, and Container No.______
front half of filter,
acetone wash: Extra No. Weight results mg
—_—

Filter Papers and Dry Filter Particulate
Filter Number Container No. Filter Number Container No.

Filter particulate

weight mg
Total particulate weicht \éll*\gﬁ mg
Silica Gel ~
Weight after test: . 231 . __ZU'?‘ 02
Weight before test: 200.0
Molsture weight collected: £ A o ‘ Moisture Total & A 2em
Container Number: 1. 2. 3. b,
Sample Number: Analyze for:
Method détermination:
Comments:
»/"-\
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PARTICULATE CLEANUP SHEET

Page 59 of 147

Date: 23 pel D). Plant:__ Q[0 A - YWENATcIXES
Run Number: _ = : Location of sample port: DuT S 7
Operator: PR F Lt EA Barometric Pressure: 9\‘? . SLr'
:

Sample Box Number: - Ambient Temperature: 6/)0F
Impinger H0
Volume after sampling [77'ml Container No. Ether-chloroform extraction

, of impinger water mg
Impinger prefilled withXseml Extra No. Impinger water

residue mg

Volume Collected = & ml

Impingers and back half of Container No.

filter, acetone wash:
* ’ Extra No. Weight results mg

Dry probe and cyclone catch: Container No.

Extra No. Weight results mg

Probe, cyclone, flask, and Container No.
front half of filter,
acetone wash: Extra No. Weight results mg

Filter Papers and Dry Filter Particulate

Filter Number Container No. Filter Number Container No.

Filter particulate

weight mg

- - \,.-"‘ ’;? ]
Total particulate weight TN mg

Silica Gel >~ 23. ¢
Weight after test: _3_‘-2.3. g —6-0
Weight before test: Zeo. O
Moisture weight collected: 23.4 Moisture Total /7 .4 em
Container Number: 1. 2. 3. 4.
Sample Number: Analyze for:

Method détermination:

Comments:
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% 70°F,

REPORT NO. V/-2230-3 PACE 60 OF 147 PAGES
SOURCE TESTINé CALCULATION FORMS
. Test No. Glass F,be\— No. Runs (?)
Name of Firm Q] COAQ
Location of Plant WENARATCIHE S, WAsH
Type of Plant RALLMM U M REDVC oW
Control Equipment
Sampling Point Locations INLE T
Pollutants Sampled
Time of Particulate Test:
Run No. / ‘Date p /.22/7/ Begin Y4 2 End /06
Run No. 2 Date /o /;23/ 7/ Begin 07?732 End  /O/§
Run No. 3 Date /0/2 5/7/ Begin 07 5¢ End /052
PARTICULATE EMISSION DATA
Run No. | / 2, 3 .
Ph_barometric pressure, "Hg Absolute A7 4uv | R930 29.40
Pp orifice pressure drop, "H20 , 3% .52 .8 5
Vm volume of dry gas sampled @ meter
conditions, ft.3 75.347217Y.05¢ 75442
Im_Average Gas Meter Temperature, °F %7 50 %5
Vm  Volume of Dry Gas Sampled @ Standard > D) 72 /¢
std. conditions, ft.3 71128 /. 27/ €7
Viw Total Hp0 collected, ml., Impingers '
& Silica Gel, /0-3 Q5.4 /4. ?
Vw Volurne of Water Vapor Collected /
gas  ft.3 @ Standard Conditions* -95Y _/’ A 04(/ ‘ 706 ,
29.92" Hg.

GRSy
“Tauaury N,
25 CONTROULED “v

g :
R S 4 3
\ runl( B
\ « 4




Page 61 of 14Pages

REPORT N0. Y~7730-8

GUALTY :
CONTROUIID

N ORK:
3 RESEARCH F

PARTICULATE EMISSION DATA (cont'd)

Run No, / 2 3
%M - % Moisture in the stack gas by volume b7 /éé 77
Mg - Mole fraction of dry gas 9533 ,7334 e T3
A 4 0:-% | 0.5
% €02 L/ 0.S_ | 0.6
% 02 /9.9 | (9.7 | 20.4
% N> 8.6 | 790 1785
M W g - Molecular weight of dry stack gas 28.97 23,57 | 25.9)
M W - Molecular weight of stack gas 28,90 | 28.¢9 | 28.3¢
A Ps - Velocity Head of stack gas, In. H20 .72 170</ L9/
Tg -~ Stack Temperature, °F /33 [ 74 /78
V& PoX (Tg+1460) 2947 {200 | 247
Pg - Stéck Pressure, "Hg. Absolute 27‘07‘ 2938 | 28.7Y
Vg - Stack Velocity @ stack conditions, fpm 3220 3/70 3230
Ag - Stack Area, in, 2 /’735'/ /734 | /173¢
Qs - Stack Gas Volume @ - -
® " Standard Conditions, %SCEM 30b00 {30300 | 3/000
Tt - Net Time of Test, min. /</L,/ /5/6/ /4
Dn - Sampling Nozzle Diameter, in. 3/(’ 3//b 3//&
%I - Percent isokinetic /02 /02, [0/
barticutate™ ooba/l oyoflss
mf - Particulate - probe, cyclone
and filter, mg. 40/‘7.6 767.0 740 |
6&6& A o/ I( F /cuh/‘ﬂ( €
m¢ - Particulate - mg. 270.9 {2¢00.1 | 254 0
c Particulats’ ottt /& Yl
- Particulate - probe, cyclone,
*% 7 and Filter. mr/SCE A4\ 57 | /577
Back A /,C =/ dpel e
Cao - Particulate < " gr/SCIo‘ ' 08530 |.05tA 0S¥
F-'ru'\f‘b/’la/F [ass a ,
C - Particulate - probe, cyclone, an p 115
at filter gr/cf @ stack conditions 77 ] /319 [25




REPORT N0. ¥~7730 =4

Page 62 oflHt7 Pages

PARTICULATE EMISSION DATA (cont'd)

Gluss Fiber = BartTnlet

Run No. / 2 _3

C P 6icé /\ﬁ //ﬁ F/onmtéc

- Particulate, . gr/c

o @ stack cond. 0957 OYYL 0732
c ] uiro,\f /mg/ /‘qus;i ]

aw e e e 137, 2% | 4303 |75

{36‘-Ck /1/1 /)[ Fyo( ’\,‘/
Cax - Particulate - . lb/hr, /5. 2/ /4.6 0 /4. 35

%EA - % Excess air @
sampling point

* 70°F. 29.92" Hg.

//;-L:\-LT‘Y\
J/ contzourn %
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PARTICULATE CLEANUP SHEZZT Page 65 of 147

Date: 'jo,/zal/v/ S Plant: ALC0A -~ WENATcHEE
Run Number:  / : Location of sample port: /ALE T
Operator: Colass £ bor F, lter Barometric Pressure: <9.4%4
Sample Box Number: - - Ambient Temperature:
Impinger Hp0 .
Volume after sampling / ZSml Container No. Ether-chloroform extraction
of impinger water mg
Impinger prefilled witkR0Pml Extra No. Impinger water
esidue
Volume Collected —R5 ml resau e
Impingers and back half of Container No.
ilt acet ash: '
filter, acetone was Extra No. Weight results mg
Dry probe and cyclone catch: Container No. .
Extra No. Weight results mg
Probe, cyclone, flask, and Container No.
front half of filter,
acetone wash: Extra No. Weight results mg

Filter Papers and Dry Filter Particulate
Filter Number Container No. Filter Number Container No.

Filter particulate

weight mg

Total particulate weight mg
Silica Gel 3573
Weight after test: 335.2 - ARG.o
Weight before test: 200.0
Moisture weight collected: 235, 3 Moisture Total /0, < gm
Container Number: 1. 2. ‘3. 4. ‘
Sample Number: Analyze for:

Method determination:

Comments:
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PARTICULATE CLEANUP SHEET - Page 68 of 147

Date:  /o/23[7) - Plant:_ A[(DA - WENATCHE
Run Number: - _& : Location of sample port: INLE[
Operator:_ Glugs Filber F /fep : Barometric Pressure: 29. 30
Sample Box Number: : Ambie'nt Temperature:

Impinger Hp0
Volume after sampling [?6 ml Container No. ' Ether-chloroform extraction

, of impinger water mg
Impinger prefilled with2eeml Extra No. Impinger water
esidue
Volume Collected — /Y ml - residu mg
Impingers and back half of Container No. ‘
ilt acet : ' '
filter, acetone wash Extra No. Weight results mg
Dry probe and cyclone catch: Container No. N
Extra No. Wéight results mg
Probe, cyclone,. flask, and Container No.
front half of filter,
acetone wash: Extra No. Weight results mg
Filter Papers and Dry Filter Particulate
Filter Number ‘Container No. Filter Number Container No.

Filter particulate

weight mg
Total particulate weight mg
Silica Gel :
Weight after test: - —.314’.9 374
Weight before test: : - o) :U_.o_
Moisture weight collected: 37. ¢ | Moisture Total Qé £ & gm
Container Number: 1. 2. 3. 4.
Sample Number: Analyze for:

Method determination:

Comments:
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© PARTICULATE CLEANUP SKEET .o 71 of 147

' Date:____40 [R5 [or Plant: Q¢ 0RA - WENATCHEL

Run Number: _3 _ Location of sample port: aLET
Operator:_Glaggs £ her Fltcr Barometric Pressure: .20 9. 40
Sample Box Number: '  Ambient Temperature': |
Impinger H20 -
Volume after sampling /£ ml Container No. ° Ether-chloroform extraction
of impinger water mg

Impinger prefilled withZseml Extra No. Impinger water _
residue mg
Volume Collected = /& ml

Impingers and back half of Container No.

1t t h:
filter, acetone was Extra No. Weight results mg

Dry probe and cyclone catch: Container No.

Extra No. Wéight results mg

Probe, cyclone, flask, and Container No.
front half of filter,
acetone wash: Extra No. Weight results mg

Filter Papers and Dry Filter Particulate
Filter Number Container No. Filter Number Container No.

Filter particulate

weight mg

Total. particulate weight . mg
Silica Gel 33.9
Weight after test: <229 -/8. 0
Weight before test: 200.0
Moisture weight collected: 20, Z Moisture Total /‘/.Zgn
Container Number: 1. 2. 3. y,
Sample Number: Analyze for:

Method determination:

Comments:

v T

’ ™
(P ouvaury
(f conmouers W
YORK:
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© REPORT NO. ¥=7230-8 . PAGE 72 __ OF 147 PAGES
3 | SOURCE TESTING CALCULATION FORMS )
3 Test No. Cr/ags a év\- _ ' : \ No. Runs 3

i Name of Firm ALCOK
§ Location of Plant_ WENWTCWELS | WhS (4

Type of Plant Rluwn iapuwm VREDYeTLON =

Control Equipment

] Sampling Point Locations QuTLE T

Pollutants Sampled

Time of Particulate Test:

3 Run No. 7 "Date___RR 0T 2/ Begin /3175 End__ /705
! Rum No. o Date K3 0¢T 7/ Begin O 245 End /)15
} Run No. 3 _ Date_250<¢T 7/ Begin 0§/O End_ /I 55
3 PARTICULATE EMISSION DATA
3 Run No, ' / 2 - 3 -
" Pp barometric pressure, "Hg Absolute 29. 44 29.30 | 27.9°
j Pm orifice pressure drop, "H20 .17 -7 é . 50

Vm volume of dry gas sampled @ meter l

conditions, ft,3 110.30 10.395 | /11.73/
Tm Average Gas Meter Temperature, °F 58 7% 50

j~Vm Volume of Dry Gas Sampled @ Standard] i} , . 9.4
std., conditions, ft,3 /0 5-0"[@ /06 6/7 /0 ‘57

Vw Total Ho0 coll . ‘
¥ % Silica ggl.ecmd’ ml., Impingers | /g, & /7.3 | /1. 3‘

_Vy - Volume of Water Vapor Collected 0
j gas 3 @ Standard Conditions* -787 .32 i ';3 6 .

3 * 70°F, 29.92" Hg,

£ ouvaury W
o connrouio W

RESEARCK A

o
kM corrorarion,



" REPGRT No. ~7730-8

Page 73 of 14Pages

PARTICULATE EMISSION DATA (cont'd)

g GuALITY .
¢ CONTROLLED
YORK:

/ * ‘;»ﬁ c;::(‘)::rfgt« &
Oaf/dt - Gloss Fiber \-....,.m*
Run No, [ 2 3
M - % Moisture in the stack gas by volume 74 76 '7?
Mg - Mole fraction of dry gas ‘992¢ 7924 ,775/
Y. Co ' A o.g 0.7
% CO2 0.3 0.5 0.6
% 02 0.3 | /9.7 | 20,/
% N, 783 | 77.0 | 76.6
M W g - Molecular weight of dry stack gas 28.8¢ | 28.87 |129.%0
M W - Molecular weight of stack gas 2978 | 29.791 3,3§
A Ps - Velocity Head of stack gas, In, H20 A4S i A
Tg - Stack Temperature, °F 204 )93 /7¢
V& PsX (Tg+1460) 20.22 | 20.49 | 20. </
Ps - Stack Pressure, "Hg. Absolute 2747 129.33 | 22 43
Vs - Stack Velocity @ stack conditions, fpm 2020. | 30l0. | 3050.
Ag - Stack Area, in,? 707 107 707 ‘
Qs - Stack Gas Volume @
® ~ Standard Conditions, *SCEM Yoo | HfFo0 | /1800
Tt - Net Time of Test, min, 220 220 220
Dpn - Sampling Nozzle Diameter, in, Zl//‘, 3%6 3//6
%I - Percent isokinetic /[0S /oY /06
) Frvn‘f Aa/f /'”55
mf - Particulate - probe, cyclone
and filter, mg. [39.0 | 83.0 |/¥43.7
L hlf
m¢ - Particulate -IZ)” m%. F/,,“N*p/g 0./12 0./9 0./2-
halE Mass
Can - Particulate -nge&e, c;clone, ’ . Ge
and filter, gr/SCF 02037 10177 |.02123
Back . ha /fd Flonrd e
Cao - Particulate - gr/SCF L0 00/, |« 0000202 0o00l7/
F-r\obn'f Ha {f M“fds 3,
C -~ Particulate - probe, cyclone, an ps
ot f?i‘t;r or/cf @ stack conditions ” 0/57 | €0 7 | 1006




REPORT No, )Y~ 7730 ~8

Page 74 ofllu7 Pages

PARTICULATE EMISSION DATA (cont'd)

Outlet - Glss Fiber

Run No. / 2 3
Buck halt Floaride
Cau - Particulate, . gr/cf 0000137\ .0000/L0 0000/35
@ stack cond,
Front hﬁﬁ( hﬂﬁf
C,, -~ Particulate, probe, cyclone,
8 7 and filter, lb/hr, 2.03 /23 21077
Back halt Flouride
Cax ~ Particulate - lb/he, |00 7Y 00202 | ¢00(77
%EA - % Excess air @ o

sampling point

* 70°F. 29.92" Hg.

e o
£ QUALITY TN
i controuin W

AYORK:

. RESEARCH :
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S Ar - PARTICULATE CLEANUP SHEET  page 77 of 147

Date: /o’/.? 2,/7/' . Plant: A ¢0A - WENATCHE E
'Run Number: / . . Location of sample port: ®OuTCET
Operator: Glass /; Le,- f:/?‘e/- Barometric Pressure: % 7. ¢ &
Sample Box Number: : Ambient Temperature:

Impinger Hp0

Volume after sampling /4 ml Container No. Ether-chloroform extraction
, of impinger water mg
Impinger prefilled withR¢@&nl Extra No. Impinger water

id
Volume Collected = ¢ ml resicue me
Impingers and back half of Container No.
ilt acet : , '
filter, acetone wash Extra No. Weight results mg
Dry probe and cyclone catch: Container No. ‘
Extra No. Weight results mg

Probe, cyclone, flask, and Centainer No.

front half of filter,

acetone wash: Extra No. Weight results mg

Filter Papers and Dry Filter Particulate
Filter Number Container No. Filter Number Container No.

Filter particulate

weight mg

Total particulate weight o mg
Silica Gel ' +20. &
Weight after test: 20, 4 - 4.0
Weight before test: 200, 0
Moisture weight collected: Q0.6 Moisture Total /¢ . & gm
Container Number: 1. 2. 3. y,
Sample Number: Analyze for:

Method détermination:

Comments:

i conrRoutd %
) .Il‘l(" o

X\ corroration 4
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PARTICULATE CLEANUP SHEET Page 80 of 147

‘Date: /o/ ,737/ 2y Plant:__ Al0A - WENART¢HEES
Run Number: 01 | : Location of sampie port: OUTLET
Operator: Glats Fiher F'I\Jock Barometric Pressure: 29. 30
Sample Box Number: - Ambient Temperature:

Impinger Hp0

Volume after sampling [76 ml Container No. Ether-chloroform extraction
. of impinger water mg
Impinger prefilled withA®COml Extra No. Impinger water
id v
Volume Collected = ¥ ml resi u? me

Impingers and back half of Container No.

fi1t acetone wash:
ilter, a one w Extra No. Weight results mg

Dry probe and cyclone catch: Container No.

Extra No. Weight results mg

Probe, cyclone, flask, and Container No.
front half of filter,
acetone wash: Extra No. Weight results : mg

Filter Papers and Dry Filter Particulate

Filter Number Container No. Filter Number Container No.

Filter particulate

weight mg
Total particulate weight mg

Silica Gel ' s R/ 3
Weight after t~et: 3.2 -~ Y. 0
Weight before test: 00,0
Moisture weight collected: . 7 Moisture Total / 2 .S gm
Container Number: 1. 2. 3. 4.
Sample Number: Analyze for:

Method détermination:

Comments:
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PARTICULATE CLEANUP SHEET Page 83 of 147

Date: /07/4‘?_5.’/)'/' : Plant: R/ c0A =~ MNH rem 8
Run Number: _3 ' Location of sample port: OuUT LE [
Operator: Glase f-?ée,. F//%gk - Barometric Pressure: 2 7.4 0
Sample Box Number: - : Ambient Temperature:

Impinger Hp0 ‘
Volume after sampling /78 ml Container No. Ether-chloroform extraction

) of impinger water mg
Impinger prefilled wif%°° ml Extra No. Impinger water
id
Volume Collected =% ml residue me
Impingers and back half of Container No.
filt acetone wash:
ToRer, acetone was Extra No. Weight results mg
Dry probe and cyclone catch: Container No. .
Extra No. Weight results mg
Probe, cyclone, flask, and Container No.
front half of filter,
acetone wash: Extra No. Weight results mg

Filter Papers and Dry Filter Particulate
Filter Number Container No. Filter Number Container No.

Filter particulate
weight mg

Total particulate weight . mg
Silica Gel : 719.3
Weight after test: ,.?19,3 ; : - &.0
Weight before test: JOo.0
Moisture weight collected: /2. %3 Moisture Total //. 3 gm
Container Number: 1. 2. 3. 4.
Sample Number: Analyze for:

Method détermination:

Comments:
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 REPORT NO. Y& 99 26 - J&4

84 OF 147

PAGE PAGES
SOURCE TESTING. CALCULATION 'FORMS
Test No._ MEMBRAN = No. Runs 3
Name of Firm Rl coh = .
Location of Plant _ (JEN ST c pr £ 5 g—lIAS o
Type of Plant Alym. Q.JLoq‘l"loiu
Control Equipment
Sampling Point Locations O.tlet
Pollutants Sampled
Time of Particulate Test:
Run No. / Date /q/,? 5,/7/ Begin /4/ /5 End /¥ 00
Run No. 2 Date /{/}€/ 2/ Begin O §/0 End /200
Run No. = Date /0’/.?6//7/ Begin /A 5‘5 End /€ Y n
PARTICULATE EMISSION DATA

Run No. / 2 . ‘3
P _barometric pressure, "Hg Absolute A7 40 A7.Y0 A7.490
Pp_orifice pressure drop, "H20 757 .75 2 .7 9¢
Vm volume of dry gas sampled @ meter

conditions, ft.3 //o0./70 1/0.927) /1), . $52
Tm Average Gas Meter Temperature, °F ‘ 7‘:/ 75 7%
Vm  Volume of Dry Gas Sampled @ Standard 104,188 s0 3.107 /og'Z/JA“»

std. conditions, ft.3

Vw T;tgil;}l{gg égilected ml., Impingers . 9 r7 3 6. 6
M BTl e | 5oy |.39¢ | s |

* 70°F, 29.92" Hg.
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REPORT No. ¥~7730 -8

Page 850flu47Pages

PARTICULATE EMISSION DATA (cont'd)

y i';,
> i
B\ Researcn XS
Q\orroranon ,

Run No, / l 5
9M - % Moisture in the stack gas by volume ,57 32 ,27
Mg - Mole fraction of dry gas 919 | 1768 797/
7 CO 0.7 A 0.6
» L02 0.6 0.5 0.5
% 02 20./ 2.5 |2.5
% N /86 | 784 |78.9
M W g - Molecular weight of dry stack gas 28.70 | 2890 |47, 70
M W - Molecular weight of stack gas 2984 (29.57128.57
A Ps - Velocity Head of stack gas, In. H20 /é_%? Le L75
Tg - Stack Temperature, °F WA /87 /39
VA PX (Tg+460) 204 | 20.57120.79
Pg - Stack Pressure, "Hg., Absolute 29. 43 | 292.43 22.43
Vs -~ Stack Velocity @ stack conditions, fpm 3050 30 70. |3/00.
Ag - Stack Area, in,? 707 707 707 |
Qs - Stack Gas Volume @
> " Standard Conditions, *SCEM JI§oo | [A/o0 |12200
Tt - Net Time of Test, min. A20 220 220
Dp - Sampling Nozzle Diameter, in. %, % 3 /4,
%I - Percent isokinetic /02 /04, [03.
Parti 1?0” a2 {irzs
mf - Particulate - probe, cyclone ;
and filter, mg. 3.7 7./ 52.6
glt k A / F/ L ‘/e
m{ - Particulate < ) ﬁmg. e 0./5 0.16 0.6
C Partioulare M prota /by diiss
- Particulate - probe, cycloie, . -
an - Far Filter. sr/SCE O olt397 | 00749
Elonridd »
Cao - Par’ciculat[:;4 -c-/é helf gI‘/SéOE/' g 0000222 '004"‘22%'000035‘7
Front half Mass
Cat - Particulate - probe, cyclone, and ). 0095¢ 10'0/1')“’ 0.00577

filter gr/cf @ stack conditions




REPORT No. Y~ 7730 A

Page 86 ofl47 Pages

PARTICULATE EMISSION DATA (cont'd)

Run No. / 2 <
E{ACK A&/‘f r[/oa/‘l‘ (4

Cau - Particulate, g‘r/cf ’ Q0000 /75 ‘0000/33 0000 295

@ stack cond,

C - Particulate, probe, cyclone, ,

aw ~ ~a% Filter, 1b/ho. /227 ] A5 780
08: ,é /{ /F ﬁ/ouhk/c

Cax - Particulafce Y 1b/hr, nO()?.Z’?/ 00242, 0039

%EA - % Excess air @ —_—

sampling point

* 70°F. 29,92" Hg.

A oy
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PARTICULATE CLEANUP SHEET Page 89 of 1u7

\mm: X5 per 2/ Plant: f)/C0A - WENATcHEE

Run Number: / ) Location of sample port: OUTLET
Operator: MEMRRANE Barometric Pressure: 27 4o
Sample Box Number: - Ambient Temperature:
Impinger H20
Volume after sampling [8 z ml Container No. Ether-chloroform extraction

, of impinger water mg
Impinger prefilled withgddéml Extra No. Impinger water

residue mg

Volume Collected «=/ :} ml

Impingers and back half of Container No.
filter, acetone wash:

Extra No. Weight results mg

Dry probe and cyclone catch: Container No.

Extra No. Weight results mg

Probe, cyclone, flask, and Container No.
front half of filter,
acetone wash: Extra No. Weight results mg

Filter Papers and Dry Filter Particulate

Filter Number Container No. Filter Number Container No.
Filter particulate
weight mg
. Total particulate weight , mg
Silica Gel
Weight after test: 39,9 + 23‘1’. 7
* -/3.0
Weight before test: 300.0 e
Moisture weight collected: AY.9 , Moisture Total _ // .7 gm
Container Number: 1. 2. 3. 4,
Sample Number: Analyze for:

Method determination:

Comments:
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PARTICULATE CLEANUP SHEET Page 92 of 147

Date: BE 0T 2/ Plant: A ICDA - LWISMNATCNEE

Run Number:_ Pl : Location of sample port: OUT LE T
Operator: MEM RLRANE Barometric Pressure: 29 Yo
Sample Box Number: : Ambient Temperature:

Impinger H20

Volume after sampling [§¥% ml Container No. Ether-chloroform extraction
, of impinger water mg
Impinger prefilled with®®Oml Extra No. Impinger water
residue mg

Volume Collected =— /:2 ml

Impingers and back half of Container No.
filter, acetone wash:

————

Extra No. Weight results mg

Dry probe and cyclone catch: Container No.'

Extra No. Weight results mg

Probe, cyclone, flask, and Container No.
front half of filter,
acetone wash: Extra No. Weight results mg

Filter Papers and Dry Filter Particulate
Filter Number Container No. Filter Number Container No.

Filter particulate

‘weight mg

Total particulate weight . mg
Silica Gel
Weight after test: ) 2113 19.3
Weight before test: 3n0.0 -134.0
Moisture weight collected: 9.3 Moisture Total 7.2 gn
Container Number: 1. 2. 3. 4.
Sample Number: Analyze for:

Method détermination:

Comments:

Q corroranon A¥
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PARTICULATE CLEANUP SHEET Page 95 of 147

'nate: RE OcT 2/ Plant:__ A/C 0 A4 - WEMA FCNER

Run Number: =3 ' Location of sample port: OO « & 7
Operator: M E ™ LA A Barometric Pressure: 22. Y o
Sample Box Number: :  Ambient Temperature:

Impinger Hp0

Volume after sampling /5% ml Container No. Ether-chloroform extraction

, of impinger water mg
Impinger prefilled witha0®ml Extra No. Impinger water
id
Volume Collected = 4# Q ml residue e
Impingers and back half of Container No.
filt acetone wash:
ToTer, acetone was Extra No. Weight results mg
Dry probe and cyclone catch: Container No. N
Extra No. Wéight results mg
Probe, cyclone, flask, and Container No.
front half of filter, r
acetone wash: Extra No. Weight results mg

Filter Papers and Dry Filter Particulate
Filter Number Container No. Filter Number Container No.

Filter particulate
weight mg

Total particulate weight . mg
Silica Gel 7€.
Weight after test: S94Z £ ’/‘R
Weight before test: 300.0
Moisture weight collected: /8, ¢ Moisture Total 6,6 gm
Container Number: 1. 2. 3. Yy,
Sample Number: Analyze for:

Method dét'ermination:

Comments:

QUAlLITY
conuomo %

RESVAR(H A
torroRatoN 4




-Page 96 of 147 Pages

Ty .“:* 2RT NOH ?L 773& /5 B

~ NO, EMISSION DATA

~ RUN NC. A TojeF |Tnlet [Tntef (Outicr § Onttet NOutlet
S , | I ya1d z Z I
 Date . Vo) /0 ) ey 022 0
: | iz ! /2%/ /1/7/ //5/ / ﬁ%/
o
T¢ - Flask Temperature, OF
V¢ - Flask Volume, liters ‘ .
2063 |2.076 |2.066 |2.073 ) L.090 2.0%/
P; - Initial Flask Vacuum, "Hg.

250 (299 |49 (239 |23.9 |72 =

Pg - Final Flask Vacuwn, "Hg.
0,0 003 06.0 .01 {002 0.0z~

ppm NO2 . A

29.63 x mg NOp X (T¢ + 460)
ppm N02 = .

Vg X (Pi - Pg)

- — / :
76 M /)‘Wf AV ,él (-/ l"('t C A nd {te Lt \.L,j >
ook M“““’ﬁ“-




OXIDES OF NITROGEN FIELD DATA  page 97 of 147

JoB NO. )~ 77300

" Date 20/22/7/

Plant__ Wlnafed e, Wash,
Sample Collected By E T’

Run No.__ /=3 7, /e : —

Power Stat Setting

Field Data

7., et

Clock Time 20, 24 /9' 5_75
Flask Number / s o
Volume of flask less - . ) -,
correction (liter) H06S |, 076 | 2.0
Pressure before sampling o o
in Hg. LS. 2419 | 219
Pressure after sampling

in Hg. ' 0 03 O
Flask temperature, °F

Remarks:

ouauty &)
comteDLLLD ;

"y ¥ -
'OR K¢
r b, [ERE Y Y N Y

NCOPPCGRrAtiu &




OXIDES OF NITROGEN FIELD DATA  page 98 of 147

JOB NO.Y~7730 &

pate_0/22/7/

Plant | Wenra /fjecf Win<A.
Sample Collected By A /

Run No. '/"3 0;,}/57‘ '

Power Stat Setting

Field Data

Ozd{CTL

Clock Time )2:25 1270
Flask Number ? /0 24
rorrection Gateny s o73 |2.0%0 |2.08)
lige;;xre before sampling 7394 122 ¢/. 272
g;;e}s{:fre after sam?ling 'D/ ol oz
Flask temperature, °F

Remarks:

£, ouAmv
CONTROUID
TEsEARCm
corrcesnom A




REPORT N0, Y-77308 | Page 99 of 147 Pages.

SO02 EMISSION DATA

T, et

RUN NO. | | / 2 13 4 1S |¢€

19 » oz o4, |14 (s /
Date /%/ /7% / 2/7 / A%/ /%’/ /{/4/
ng S0z . 0q |2z |19 ]33 |2¢ |a

Tm - Average Gas Meter Temperature, °F /0 by | 7Y é¥ 75 | /2

Pp - Barometric Pressure, "Hg abs, 4,77 .77 \&377 (39,77 .77 | .77

' onl s b
Vm - Volume of dry gas sampled @ meter f,‘/J' ¥ 3247 ?r‘// ¥ 4y $ a2
conditions, ft,3

ppm SO2 L4 14949 {30 22]492 |9/

ppm S02 = 0.751L X mg S02 X (Tm + 460)
Pp X Vn

g QUALITY
CONTROLLED |}

WORKS
'A\:[SIAICN ‘f
\CORPORATION £,
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Yol oW ©
EE

. RepoRT N0, V77730 B Page 100 of 147 Pages,

803 EMISSION DATA

T et

RUN NO. [ 12 3 3/

Date ", /%77] %'/7/ 7%
mg S03 05 |17 Vo817
Tm - Average Gas Meter Temperature, °F| 70 cy | 79 | ¢y

Pp - Barometric Pressure, "Hg abs. 27 77 ﬁ 77 -Z?' 7129.77

Vm - Volume of dry gas sampled @ meter e 7t p:
conditions, ft.3 ‘ ?‘7’5 ? /§ /7 X /(/

ppm S0z 0.6 |2.1 /0 2./
6608
pPpm 803 = 6751 X mg S02 X (Tm + 460)
Pp X Vp :

/77 quaty
7 comous %

I\ P k¥,
CORPORATION

-

= et it W




. GAS SAMPLING FIELD DATA Page 101 of 147

J0B N0 j— 7730 B
Mate'ria'l Sampled for 1, /4‘/' ] SO‘?’

Date_ /o /2//7
Plant : : Location #ena /c /(e e
Bar. Pressure 29.77 "Hg Comments: '

Ambient Temp.

Run No. [
Power Stat Setting -—
Filter Used: Yes No X

Operator E 7

FLOW METER METER TEMPERATURE

grfomgx METER (rt3) SETTING (CFM) ™
4855 | 22/. 08 LL
0705 | 22176

925 1223, 17 | 6%
0955 | 223, %3 43
0958 | 225 2] 72
o0& | 225 90

25 | 227 38

/626 | 22¥0]

1055  229.59

Comments:

Impinger Bucket No.

Meter Box No.

QUALITY \
7 conmoure Y
: ;
3 ~\ 2 [} i "i

1 RISLASICH
LN CORPORATION

NCAP 36" (12/67)
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' J0B N-o‘.)f"'7'7.3QA§ B

' * GAS SAMPLING FIELD DATA

Page 102 of 147

Material Sampled for_ QSQ.’ ' Iq/cf

Date //),/7/_/-71,

"Hg Comments:

Bar. Pressure_J49./7

Ambient Temp.

Plant ' Location We s ot /e

Run No. Z_
R
Pcwer Stat Setting
Filter Used: Yes No ¥
Operator E 7/
CLOCK ' 3 FLOW METER METER TEMPERATURE
TIME METER (Ft~) SETTING (CFM) ™
755 2 $p.0f £0
0S5 2% 73

5925)  2%2.0%

.

093 S 2972, €

0755 2§4.2 % X
/v 0L 2%9.90

Jo 25 2%90. 3% 7
035 297.0 2~

/o 55 R OICe

Comments:

Impinger Bucket No.

Meter Box No.

NCAP 36 (12/67)

QUALITY




GAS SAMPLING FIELD DATA Page 103 of 147

JOB NO. LZ?K 0 8
Material Sampled for jL /p']l" \SO

. Date /0[2147&
Plant : ' Location Wén, lchee

Bar. Pressure 29.77 "Hg Comments:

Ambient Temp.

Run No. 3

Power Stat Setting —

Filter Used: Yes No X

Operator £T

gII,Ob'gK METER (rt3) S%?NEEI(‘I(%%M) PETERnTaEMPBRMURE
2207 237 .2 - 7+
thi7 |\ 233.95 78
/237 235.%% 76
1247 2356.00

1267 13792

/317 25817

)337 257.55 Wi
/347 290.26 | 77
1407 4] &%
Comments:

Impinger Bucket No.

Meter Box No.

7 OUALNY
d COMTROWA® V

A -
2 - () :! : X
g Ri1STARCH
CORPORANION

NCAP 36" (12/67)



GAS sm«m.mc FIELD DATA.  Page 104 of 187~ = = -
3 Material Sampled for T,L /ﬂ 1“‘ SO

g 398 m‘:T“
P ,

Eg‘ : 'Date /0/2// 71’
]
!

;

¢

bl ‘.i',Plant- o . .- 7 . Location /Vz&fc/ ce-

. par. Pressure_2%.77 . "Hg Comments:

- .+ Ambient Temp.

i:"" Run No._4

7 power Stat Setting ———

Filter Used: Yeé No )<

Operator ﬁ- 7/

P CLOCK | 3. FLOW METER | METER TEMPERATURE
S |9 137 METER (Ft°) SETTING (CFM) ™

[‘ . .

b

| 207 294.97 ¢
co lpazl 2904y Ly
o Y2321 291.59
P zy7 292,26

o l3e7) 29363
e 3(7 214 3] | -
By 2957 | £y
N DY 294 44 |
1407 277291 .

Com_ments T

Impinger Bucket No.

Meter Box No.

CUALITY
CONTROLLL® ~

NCAP 36" (12/67)
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' *. GAS SAMPLING FIELD DATA.  Page 105 of 147

. lapw.Ym77308. 0

' 1. Material Sampled for j N /g 7[ Jd_.
vate__yof21/71

. Plant__

Location U_/éa 4 fg / e

";.Bar. Pressﬁre ,72. 77 ‘ - "Hg Comments:

. Ambient Temp.
s Run No. R

'i';r'y‘Bower Stat Setting e

. Filter Used: Yeé ~ No )(

Operator £ 7/ |

CLOCK : 3 FLOW METER .| METER TEMPERATURE
TIME METER (Ft?) SETTING (CFM) ™

/445 L2300 vd
/ss| 2237/ 2%
55 225./0
1525 225.%3
/S 98 22724
/15585 227:9/ 74
b 15 229-37 76

/625 230.02
JL45 23044 .

- Comments:

Impinger Bucket No.

Meter Box No.

. NCAP 36 "(12/67) ' T

e
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;- GAS. smm.mc FIELD DATA

- "JOB x\o . Y ‘77303
atevrial Sampled for - l;_/c'lb Sﬂ

Page"l‘O-E'i of an A

N ‘f".*nate 10/7-:/7/

‘. ‘:;Bar. ‘pressure 29.77 _________ "Hg Comments:
; i""ﬁ"Ambient Temp. | -

4. rmNe._b

J’ - power Stat Setting — _
{ 'l't\'..']':‘ilter Used: Yes NOJ‘

%5 ":;:jf‘ Operafor | ET

“Plant b - _ ‘Location_wgz____;

f ; TIME METER (Ft?) SETTING (CEM)

CLOCK o FLOW METER

~ METER TEMPERATURE

™

Va4s £78.57

70

TR LR
S > .

7 2.

S o -3 B 279.29

1545 | , 30069

Nisas - 362. 7]

lesss 1 203.9%

? gl | 3evsy
- /b 28 ' 29552

/645 . - 304. 79

'Comments :

it R

b . ' Impinger Bucket No.

Meter Box No.

NCAP 36 (12/67)

coerosanon

Py e B
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- page 107 _of.147',.',Pégé8~'_“

S fﬁféézféﬁiésibﬁ'bATA :

| /] |2 3 415 | 6
0 20 -10 Y/, /0, 023
/%}% /4%47 /434» /4%é7 /4;22 o

CRUNNO,

7 Date

N [ 0.5 1591723 |63

mg 02

74 |67 |72 46 |éo |57

.. " m - Average Gas Meter Temperature, °F

| Ph ~ ﬁarOmetric Pressure, "Hg abs. %.q9 [29.99 |29 gy | 2044 2959 2930

s et ot oy g it 9 swer| g |7 | P41 |07 | 20|07

;@.Sv-'7.2— 5173 /-G 7.9

©: ppm S02

- ppm S02 = 0.751 X mg S0P X (Tm + 460)
Pp X Vm :

S
i QUALITY g
£ CONTROLLID )

YORK:
Q X

53

ORI | PR . AR 4 LRI A A :



a2

7/

%
y

% %l

.-, Date

2
0.5

0.7

O

0.5

' -mg s0g

79

72

66

m - ‘Averagé Gas Meter Temperature, °F

254

29.5¢

29.5¢

R9.5¢

Py - Barometric Pressure, "Hg abs,

'V - Volume of dry gge sampled @ meter
conditions, ft,

7.4l

79/

747

0.9

0.8

0.6

7 ppm S0z = S5 X mg 02 X (Tm + 460) A

s -

yr  auaury )
[ cowrrowte
YORK:

RissAaRcH B
B\ coaroRATION i
gy o




‘:‘-‘13(;;@.1—27306‘ g8’ SAMPLING FIELD DATA . Page 109 of 187 - “
: = _Mater ial Sampled for___ﬂ " 0A{/6+ ‘
" Date /0/21/11 }r.'
.7+ Plant - Location f¢ 4 fchee.
)' T'F\“Bar. Pressure J9. ﬂf/ "Hg Comments:
.k\;"_;.‘Ambient Temp. — | 1
i Run No. /
‘Power Stat Setting ——— 2
,Arilter Used: Yes No X
| Operator _Ef |
| emon | ol | e
13/ 252.01 77
/320 252,72 76
/340 254, |2
13 50 254, 97
4 Jo. 256.25 /5
/720 256, 96
/40 25%. 3¢
/4 50 256 0%
570 260.96. 72
Comments:

impinger ‘Bucket No .

Meter Box No.

NCAP 36 °(12/67)

YORK




‘_;_'GAS MPLING FIFLD DMA -"’éég'é-"lidof«\luzs‘
" 308 v0.Y-773 08 .

',.-;WJ‘AEMater:Ial Sampled for 014'/' /f+ SQ
\t;~Date Jo (221

Plant - - Location Wepa l[t/ ee

,lf.Bar- pressure 29.44 . ™g Comments:

3 .f:A‘f"Ambient Temp.
. Run No.__ &7

S Power Stat Setting ———

- - k'_rilter Used: Yes Noj
-~ Operator ﬁT

CLOCK o 3 " FLOW METER | METER TEMPERATURE
TIME METER (Ft”) . SETTING (CEM) ™

/210 3071l L
sa0 | 20299 | (3
1390 | 309.29 |
1320  209.94
/14 /0 31.37 ' 72
1420 22.03
1440 - 313.98
R TE2Y 3/4./9
T gk . 31sS2 ) 67

Ccmments :

H

p Impinger Bu'cket_u ﬁd. |

- Meter Box No.__

NCAP 36°(12/67)




Ambient Temp.

Page 111 of 147 -

o : Material Sampled for “fz f‘ SO

“ Date 1of22/21

‘ Plant ' - ‘ Lbéationkkehtfgiégé ' '

_Bar. Pressure “Af A Y . "Hg Comments:

. Run No..%

" Power Stat Setting —

N " Filter Used: Yes No X

h " pperator £ yi
CLOCK : FLOW FETER VETER TEMPERATURE
TIME METER (Ft3) SETTING (CFM) ™
/535 240.44 /2
Isvs 24/, /9.
1608 | Ab2.57 2Z

s | uza2y

/6351 . 2¢4.69

72

/6 45 2( S, 30
/005 2(4.75
1715 20 7.9¢
1735 207.%7,
Comments:

Impinger Bucket No.

Meter Box No.

NCAP 36" (12/67)




iy .- . . PN P P L R veatha s,
Ay T F Y I S NP ST
A P

RO e T GRS " SAMPLING. PN
0B N0 Y=2230 R

I vl - R ’ ‘
' .7 Materlal Sampled for 0) nt[:ﬁ SQ
‘ LocstionWenafeleer

i “Y_‘.A_Plyhnt o
Bar, Pressure . 29 L/‘/ ' _' ‘ "Hg Comments:

LD DATA © Page 112 of 147 -

;‘»‘.'Ambient Temp.
“Run No. 4

2l _t‘:;'P.merA'Stat Setting "™ -

" Filter Used: Yes No_X s o .
R ""'operator E 7 - |

-

CLOCK : 3 FLOW METER = METER TEMPERATURE
TIME METER (Ft7) SETTING (CFM) ™

o psasl zegs (1
oo bsys | zega) | A

U hog |l 3e4z |
Yels _30¥%.3S
1638 3. 9%
75 310.40

o~
A

05 332
/715 2/2.5¢
173, 3/379.
| CZn_r‘anegte:
. Impingernucket Noo
Meter de No. |
) - NCAP 36°(12/67) ~ Ry



< plant

. -2 hublent Temp.
. RunNo._J5 ,

7 Jom .

. . Méteriai Sampied for__m'_%

o vate_in/23/A

"Hg Comments:

] ' Bar. Pressure 29+30

g

" Power Stat Setting

" TFilter Used: Yes No X

bperator 45 T'

Location Wera &A 28, S

CLOCK | : 3
TIME METER (FtJ)

FLOW METER
SETTING (CFM)

METER TEMPERATURE
B v

730 A8%. 29

<%

0740 269.602

Ae)

0500 | 27/ 01

X 11 27/ 73

0330 273.185

D Y40 27%. §/

5700 17S.2Y

69/0 275.79

0930 27739 .

Comments:

Impinger Bucket No.

-

62

Meter Box No.

NCAP 36 "(12/67)




<70 7 Plant
: : ‘Bar. f?r'esaure__&M___;__"Hg Commenta:

Ambient Temp.

" GAS| SAMPLING FIELD DATA ' ' page 114 of 147

| Material Sampled for__ (9, {» /g,L 50

R ' o

: | . -iDate_/o'/23’/7j

't..;-( v No. (o

Filter Used:

.. Operator

Power Stat Setting

Yes No X

P

ET

Location _WﬁALéAQG____ |

.

-} CLOCK
TIME

METER (Ft3)

FLOW METER
SETTING (CFM)

METER TEMPERATURE
™

325. 8l

54

0790

730

22L.57

S¥ .

goo

327:76

£/9

329.¢9

s 830

330. 03

o

G50

6700

330.7%
232./9

09/0

332, %0

0 930

3349 27.

6o

Comments:

Impinger Bucket No.

Meter Box No.

A
?*Vf?

e sy et 7

NCAP 36" (12/67)



e ———r i

REPORT N0, 7730 -8 o Pagel150flyy Pages

. P EMISSION DATA

Tuked hoo Sih Lo ot 14l bt

Run No. ' [ | 213 /)] Z 13
Date . % 77/ %A/ %'/7/ % /7/ %‘/7/ /7 z,/ 7/
mg B g/ 272 46l 23144
T, - Average Gas Meter Temperature, °F (2 | 67 74 | (6 Ly |73
P, - Barometric Pressure - "Hg abs. L9585 |29.55|L 7. 55 27.55 | £9.55 27 S5
o heten conditiones Frd 750 (549 | 755 | 95 |252 (797 |
S CF /‘7 3600 | 3000 |3/000 | 3000 3000 |3rwoe
a F/Ar- | | 2.24 |2.03 (22 |2.2z12.52.12.3/
Ton /H/ | | ,

h - ‘ 0.3 |0.39¢ 0. 3¢¢ [0:346 0.3 10.39¢
[bF~

/72»n Al (.47 |5°37 /198 |92 7.28 | L.4Y
L F~ g7 (T +4c0 ) SCFN

- "y
1497 x/o V 3



[P

maron

I 0 e o ey 3
B .-
y o

e

TR

PR e

T

WL AT 0 e

TR A A T S Lo
. L O

;1
2

" .

_j@jiiﬁwDB No Y~ s .
: _' 'Material Sampled for f /;'IL /5‘; ~h _[yl s
.:Plant ‘ B _____ Location éz en afgégc. %5,4 '
' .v';”';;f-:-"Bar. Pressure 29, SS’

Py ""i_‘». Ambient Temp.

‘" Power Stat Setting

""77'305 5

GAS SAMPLING FIELD DATA

"Hg Comments:

Ru.n No.__|[

. " Filter Used: Yes No )(
. ‘Operator E 1’/7

CLOCK ' 3 FLOW METER
TIME METER (Ft3) SETTING (CFM)

METER TEMPERATURE
™

0925 /95.5]

LO

62

6938 |  /9¢.4]
D795 1. (77 2%

10955 /7% 2

005 /97. 76

¢/S A00.72

L5 20064

62

/035 202.22-

Comments :

Impinger Bucket No.

Meter Boi No.

NCAP 36" (12/67)

© Page'116 of 147." "~ i .

A L
s iARCH /
cououmx <




ot T GAS SAMPLING FIELD DATA.  page 117 of 147
308 NO.Y~72308

Material Sampled for Ih /Lf /%F oh /4’12 0

-Date_/0/20/7/ |

" Plant - ' Location m:bgﬂzd(e" Wa <h

:' Bar. Pressure 29.§3% "Hg Comments:

Ambient Temp.

Run No. 2.

Power Stat Setting —

Filter Used: Yes No X

' Operator £ T

g:lfx?tgx METER (Ft3) sm“:‘.’:‘i’nﬁﬁ?m | mTERTﬁEMPERAm
215 /05 7Y Lo
/225 0643 6 2.
/235 /97.77 /49
245 /0% 24
nss /09.29
1308 //D. §2-
1315 Jil. 22~ /5 .
Comments:

Impinger Bucket No.

Meter Box No.

:J Comreouss ¥

vy 28
DRE
Ey BNssAdCH A4
A CORZOCATINY -

e

NCAP 36" (12/67)




GAS SAM"LING FIELD DATA

308 0 'Y- 7]30 [5

Mz»erial Sampled for Igl/dl ﬁ‘F /1 4 0

Page 118 of 147

- '_; Date  /0/2 2/71

“Plant

"Hg Comments:

L Bar. Pressure 2954

‘Ambient ’l‘en'\p.b

"Run No. %

Power Stat Setting — . |

Jo/(

Filter Used: Yes

Location kﬁe An f&é el o

Impinger ‘Bucket No.

Meter Box No.

NCAP 36 (12/67)

~ operator £T
%ﬁgx @TBR (rt3) sgg‘;nbém(fc:%m) MTER:;:gEMPERAmRE
/4130 //3.37 74
1440 1192
/450 | /1583
520 [14.2¢
/5)0 1771 2b
) S 2D )T
] 530 //9.9S
(546 120.00
1595 | 2072,
Comments:

S "
))”‘mmv
.| conrmours Y
’ o
Sy AB YDA
M L
_\ NESIARCE [,
corroxammon ¢




"_"“"_,Jod 5O j‘*77305 '
‘Material Sampled for :’:.,_/c.‘f' /ILF an_JY O

. Date 10f28 /71 ‘ |

© plant L Location Weaalihec
VkBar. Pressure 225 : g "Hg Comments:

GAS SAMPLING FIELD DA’J.‘A Page 119 of 147 = ~

- Ambient Temp. ,

Run No. l

Power Stat Setting ™

Filter Used: Yes No X

" Operator 57

Cmcx . FLOW METER NIETER"i‘EMPERATURE
TUE METER (Ft3) SETTING (CEM) ™
0925 3 34,42 [
5935 | 3.55.49¢4

p9YS 356, bY

0955 55722

/005 35%.,30

/o5 359 2¢

NS 3460. ¢ 2- lC
o 35 3¢/ )

/1095 362.99. | 66
Ccmments:

- Impinger Bucket No.

Meter Box No.

NCAP 36 "(12/67)




‘ O ' gas SAMFLING FIELD DATA  page 120 of 147
. \—u.) :.\O j Wi@‘g ‘
‘Material Sampled for T _/{7(‘ A’F W7 %0//

-pate__/0/26/7 j
v‘. Plant o | Location "Wé@?la/{cc, .
. j" Bar. Pressure 79 55 S "Hg Comments: _ .

‘Ambient Temp._
‘Run No. | 2——

" Power Stat Setting -~

Filter Used: Yes No X

' Operator ﬁ T

CLOCK : ' FLOW METER METER ‘T.I.‘EMPERATURE
TR METER (Ft) SETTING (CFM) ™
(215 3¢9.47 66
1225 30519

1735 | 3¢6.82-

1245 247.99

1254 20798 67
1305 3(7-70

1315 370.52. /3
1325 27/.42. |

1330 372.0( .

Co:r;nenta:

Impinger Bucket No.

Meter Box No.

NCAP 36°(12/567)




.. GAS SAMFLING FIELD DATA Page 121 of 1u7

2 no _}:—;223 vy-%
Materizl Sampled for__ T o fe?” HE e M A OH
-Date /Q/,?[,‘/'?/
Plant | L Location We p atel e

. . Bar. Pressure_ 29SS "Hg Comments:

Ambient Temp.

Run No. 3

Pover Stat Setting —

Filter Used: Yes No X

Operator ,E T

FLOW METER METER TEMPERATURE

‘ SECSK b%r—.TER (Ft3) SETTING (CEM) ™
/430 S72.0( ' 20
/490 373.§ 73
43S0 379 22,
40 1 375.3¢ 79
e/ 376.97 77
3’_/1@0 477290

1430 578, /1

/740 ; 372.00

1445 37995 .

Conments:

Impinger Bucket No.

Meter Box No.

HCAP 35°(12/67)




REPORT NO. Y~7730-4 : Pagel220fli7 Pages

- EMISSION DATA

Z:)M /L/:’% /7[/: i‘h 1410

Run No. . / l _3 ‘/ i
</, o/ - DS s /

Date 7 7 / 7 ,% i I%%/

mg P- 0./¢ 4.2z 047 10,20

]
Tn - Average Gas Meter Temperature, °F éY é 7 VL7 i
1
[

Pn - Barometric Pressure - "Hg abs. 29, 30 1 2% 40|27 50 .29, 90 ;
Ym - Volume of dry gas sampled E
2@ meter conditions, ft.3 D03 1/2.0¢ .02 /80 | J
: ~ ¢
S (_F M lF00 |[1%00 | legeo | goe | ;
b~ /’ ' _ |
o - , LOI5 300 39S 102 704.05/3
Ten /rf/
L hi ‘ NN/ AR/ AR/
[bF~ -
,/To‘n Al (32 | 300 23251 .27
b F™ ¢ myf (T +420) SCFH

Vi o



N

e ey P -

‘-“; /)
(SR ~.)4 ; / ot

2 0 7
s

.1

PR N [ STty e RN o
ST I LG s -.}'»-.-.;P.Lt;u .EQI‘

Page 123

. et e 1
Plent ) Locaticn ,;I///—( ) a‘]/CAt”F
- VL e
Bapr, Préssure 2 A1, "Hg Comments:

Andbicnt T

€]

mp.

Run No.

of 147

CLOCK . FLOW METER
TIME ETER (FeD) SETTING (CFM)

g vamerowmte o b s mian e
> 1 Ee
2
)

.
NS
3
<
n
NN
o
(N
i\s

13

—
<

L
S

<
<

<
NI

.

ran
I DI S L T

\\.
s
Y
(UN)
3!
Wy
e

X

N
~
%
c

f//ﬁ@

f
i1/750

B

Caa mEnTs:

Imninegsr Bucke?t No.

=)

HCAD 36 “(12/67)




Poce 12U of 147

D DATA

-

1

FIC

S |

TR

X Loy
CANITTLT)

5

Ta

S

L3
I8 i
£5
4N
mﬁ ] ’ )
DM =1 O 2 O %
g Y o0
e [,
g 2
S
v N ’ .
/\!fl/ (2] ﬁ
A Fainy
N J “
s N < b
J = 0O
p. ) ml. s
< Q 1 &
N 3 = L
ho© &
L 4 3 £ o
) n,w A Ei gg “
ey ‘- mr €3] N
, o
] S .
/4 R — VR B AN N TRl vty a—mh | . S T— | . R r—— 0 TG T~ AP i A 8 03U n& 0
M,u nu -
I// .. x
<o vA._ K m, =
- ik £
Y 13 3
|c//. I O ﬂa;_ i
AN 40: 3 b . { O Do . .W.w mw
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Page 125 of 1u7

A

DAT

R

. /
Location M cpafofec

"He Comments

L

T

£IDO AN AT AT v

S A

2\
N

2140

/7
3

.

10/25
essure

»

Qrerator

Yom

rz

NO.

ent Temp.

Py

O RS TR M AR R S

For Faman o e

£

ota
Dar,
.
nn N
un

N

A

R

[ ]
[}
“
Ja
3]
A .
— J o
=2 =]
bl
»u nmv
L £t
N : w8
S~ /\A/ 0 D mx tu
~ N A Moo
VSN N N B AN
O N AN N>
7J ﬂ/J a(d 3
s
~
O
~N
o
ey
oo
RSN SR S 0 n..J
Ja :
/J_ b\l s o o
~. = IS o~ 3 =5



Page 126 of 147

. : [J / ! 3 g
- - -y -~
Motcrial Sompled for o fo / /= /n // )
- d z hrrmn
=

~

A

BT A : 7 13 '
P Lany Logasiony //»(/' i C,;/{".":’/""

"Hg Comments:

30 7250

Filter Used: Yes No /’\

Operator - ///

L7000 24

5:,,_‘,.,& E 3 FLOW METER ‘ METER TEMPERATURE
[ s atian o mTY mrm

1TIE i METER (Ft7) SETTING (CT™) T

e,

A A it M

$)
\\_;Q ~J

3

Y,

A

/4 Yo

3/0.%¢

Lz

vt v b

A
~
V)

[N

e ol e v e

~
A
S

« M e e} o

S
A

N
S

S
N
g

Crt———— | - e

TYOORTY
RO

’
Ty
Leed

£12/67)
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REPORT N0, Y~ 77730 [ Pagel270flU47 Pages

F- EMISSION DATA

Outlef JE n S W JQlf

Run No, J 21 314
7 =)z /€, e/ -
Date gé 7 a 7 /”/7/ %7
mg F- 10. 220 007V00% 10./7
T, - Average Gas Meter Temperature, °F §(, 7 g Sy ¢y
i
Py - Barometric Pressure - "Hg abs. 32750 29.4012%. Y0117 40
Ve - Volume of dry gas sampled b ~
_ @ meter conditions, ft.3 0. 6f 3 (0.05 } /0.0% ~/0,/L‘ ;
- SCF/ l920 {11900 V190 | 90
o 7/ o
/hr 035] 023 | .0263| 000
Ten A i/ |
hr e N0 (o |00
fo F™ )
/ 7;;»«1 _ ﬁ/ 0. 503 0',127 0.2270.2577
[b F ¢ mgF T (Twm #4co ) SCFN

Vi Po



T oen pwmoaa s
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P Trem ysTeie vy eAme
e FPISLD DATA

R L

Page 128 of 147

HAE ia MoK

'A/ - —
. e A ‘
S N GaP VL O/ F S ERE ,
Lutenizl Sompled for /7; it fd i
Dzte /"/7. 2 /91
L2
Lent

| Location W/ Fhee

" Dar. Precsure 2230

"Hg Comments:

Embient Temp.

“Im No. /

. Pcoer Stat Setting —

Filter Us=d: Yes No ?‘/\

Crperator =T

FLOW METER

f ootk METER TEMPERATURE
s METER (Ft3) SETTING (CEM) T

7

) -

Yo/0 33¢4.2¢ 7O

!

YY) 335. 24

337.29

z 3% 2]

SHO. 2

3¢/. 23

593.22.

39‘#.2?

e\.

.

Impinger Bucket No.

Mater Box No.

NCAP 367(12/67)




.
JRRo |

[

| SR |

b 4

Tl ens ganete TN PTRT
Lo G«AS SO NG Z.LE.?JD DATA Page 129 o

D732 3977

L an7
SUDHLYmTTIN S
Materizl Sampled for AﬁﬁiLéﬂfL\zé?r“jn ,45//¢459ﬁ4
Dete /Q/-SZL/ | |
- Plomt : : LocationJ@QnﬁJ£A4p¢;
Bar. Pressure Q? 5/0 "Hg Comments:
Arhient Temp.
Run No. ’21?
Power Stat Setting —"
Filter Used: Yes No (X
Ocerator AJﬁ?‘?
CLOCK ’ FLOW METER ‘ METER TEMPERATURE
TTHE METER (Ft3) SETTING (CFM) TH
5500 3 4920 2
0 345.3) Sz

2% 40 295 22

D702 250.7/

59/ 251,68

}0 ) 253 70
bavo | 2592¢

(AN
N

Commentsa:

Impinger Bucket No.

Meter Box No.

NCAT 36 °(12/67)




GAS éz\mrzizc FYELD DATA . Page 130 of 147

"m:s NO. Y‘77 0/ .
aterial Sumpled for sz"/ﬁl AL n //V Mot
-Date /CZA%<:7{/

Plant : ' ~ Loéationﬂ/el_m [(c:/e‘.:,

Bar. Pressure 29,40 - "Hg Comments:

Ambient Temp.

Run No. I

Poxer Stat Setting —

Filter Used: Yes No X

Cperator E T

ciock | - FLOW METER | METER TEMPERATURE

T METER (Ft3) SETTING (CFM) ™
n2s 354. 25 5é
TN 553/ S
/105 357-7%

Il4s 35%.7/ $¥
/35 3¢6,2¢

InNes 3¢l . /8

1705 242 22

12)5 3¢5/ | SF
Comments:

. Impinger Bucket No.

Meter Box No.

NCAP 367 (12/67)



R

Tl gAS SAMPLING FIELD DATA  Page 131 of 147
o8 ¥0.Y-77308

Material Sampled for 054%,/ﬁf' HE  tn S MDA

- Date /0/75'17/ ' |

- Plant - : ‘ Loéation'ﬂlz,li/cfea :

‘par. Pressure 2940 "Hg Comments:

Ambient Temp.

Run No. ‘{

Power Stat Setting —

FTilter Used: Yes No X

QOperator £ T

CLOCK : 3 FLOW METER METER“TEMPERATURE
TIME METER (Ft°) SETTING (CFM) ™
/4/0 36 4.3/ (¢
¢/ 20 | 365.3% Ly
22 367214

14 S0 349,29 45
/5/D 370,29

/524 37/. 3/

1S4D 373,45

/550 S
Comments:

Impinger Bucket No.

Meter Box No.

e
ﬂl\wr\. ?

# conrourn t\
o 4

NCAP 367 (12/67)



AT weeT

.. oneAT FIELD DATA

Da’te /o Zn/ 7t

SR e
" Locotion_Lw LEY

'Time-s

erator : ﬁ?:;

Cbmments:

Page 132 of 147 -

Tesf .

7 (€0y)

Reading 1

(05)
Reading 2

(c0)
Reading 3

260.0

2\1.0

b

19.%

210

9.5

20072

00 TLET

20.%

2/.0

© 20.0

2/.0

20.0

2,2

UALW
(O'(l’ OLI.ID

]
sl Y

‘V-j
[= lulucu

0._'
Q\:zo: mo ‘;‘
A ;

r



e s A Shi e aboe - LRV CL L)

J0B ¥0._27230 &

" Location L nle

" ORSAT FIELD DATA

‘ QL 0./'7‘4!: 7

Page 133 of 147

Comments:
Date_ /o /o, /2/
/ 4
Time
" Operator_ﬁ £
)
Test (€oy) (0,) (C0)
Reading 1 Reading 2 Reading 3
Ouvreer A
; /0 20,0 27 6
2 /. 0 21 0 o/ &
2 )Y 2107 22.0
7
TwleT
\ [, o 0.0 > L
)\ /10’ },,O )’I)’

_ > 1)

;WJ

ouALITY RO
7/ commouIs

RestARCH f
\rm ouuu« v '



JOB }CO /730ﬁ

RSAT FIELD DATA - Page 134 of 147 .

- ‘ Location.J. A/LZT‘ ;‘ &g/ fl-é.J C.omments .
Date_/ d A 27/7/ - ‘

Time

3 " Operator £3:

Test T (C0y) (9,) ©(CO)
Reading 1 Reading 2 Reading 3

_LNA—LTJV

{ /2 . ;20,?/ L 20,

245 22.0

3 - '/e(j 2/.2 —/,3

Oorier o
) 0"(” ';70,9 2/’2

2. z..f : 20‘7 _ ‘2/"2

QUALTY TS0)
5/ conrzousn

b

N ;‘. o! i

3 e )
A restANCH Y
L tORFORATION S

iy



‘ ;'.()RSAT FIELD DATA
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IV GENERAL SAMPLING MLTHODS - APPARATUS AND PROCLDURE

PARTICUTLATE SAMPLING TRATIN - APCO METHOD

Apparatus

The sampling apparatus consisted ol o 5 foot probe, cyclone,
filter, four impingers, dry gas meter, vacuun pump oand Plow
meter as shown in Figure 1. The stainless steel, button-hook
type probe tip (1) was cquipped with a 5/8 inch diametoer
fitting connected by a sta inless steel coupling (2) with
asbestos pucking to the probe. The probe (3} consisted of
578 inch outside diameter medium-wall Pyrex olass tube with
4 around glass joint on one end.  The glass probe was lova-
vithmically wound trom the entrance end with Sh-iuge nichel-
chromium wire. During sampl ing, the wire was connected to a
variable translormer to maintain o gas temperature ol 250°T
in the probe.  The wire wound pluss tube was wrapped with
Fiber g¢lass tupe and encascd in o l=inch-0D stainless steel
tube for protection. The end of the steel tube that does not
have the balljoint protruding has a nut welded to it {or
connection to the stainless steel coupling used to attach the |
nozzle. - The probe connects to o cyclone and flask (1) . The
cyclone connects to g very coarse [eittod glass itter holder
(5), which holds @ tured glass liber {iltcer. The cyelone,
flask, and filter were contuined in an clectrically hoeatod
enclosed box (6), which is thermostaticallyv maintained at a
minimum temperature of 25077 to prevent wvater condensation.
Attached to the heated box was an ice bath (7) containing
Four impingers connected in series with glass halljoints.
The first impinger (8) receives the gis stream [rom the
rilter. This impinver is of the Greenburg-Smith desion
modilied by replacing the tip with o 172 inch D glass tube
extending to 0.5 inch [rom the bhottom of the [lash. This
impinger was initially [illed with 100 milljl iters ob dis-
tilled water., The sccond pinger (9) is a Greenburo-smith
impinger with tip, and also filled with FOO millititers ot
distilled water. The third impinger (10), which was lolt
dry, is & Greenburg-Smith impinger moditiced ike the ipst.
The fourth impinger (11) is also i Grecuburg-Smith type
rmoditied like the first and contained dry silica cel,

From the lourth impinger (LL) the .etlTluent stream 1ows thiougd:
@ cheok valve (13); flexible rubber vitcuwn tubing (14) 1 vicuaum
gauge (15) 1w necdle valve (10): a leakloss vicuun pump (7).
ted at 4 cubic Teet per minute at O inches of nereury caou
pressure and U cubic feot per minute af 20 inches ol meroury
sauge pressure, and connected in paral lel with o by -piass vaave
(18); and u dry gits meter roated at L1 cubic Foot per revalat ion
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(L9)« A calibruted orificce (20) completes the train and was
used to measurce instantancous flow rates. The threce thermo-
meters (12) are dial type with a range of 25° to 125°F. A
fourth thermometer in the heated portion of the box has a
range up to 500°F. The dual manomcter (21) across the cali-
brated orifice is an inclined-vertical type graduated in
hundredths of an inch of water from 0 to 1.0 inch and in
tenths from 1 to 10 inches.

Moisture
The percent moisture was assumed to be 2% at the inlet and 194

at the outlet by the Federal Project Officer. This was reason-
able for the inlet and the outlet gas streams.

SO0p Sampling

The sampling apparatus consisted of the following components
arranged and illustrated schematically in Figure 3: (1) glass
wool filter, (2) an electrically heated glass probe, (3) a
coarse Irit midget impinger, (4) fiber glass filter, (5,6,7)
three midget impingers, (8) ice bath, (9) a silica gel tube
drier, (10) vacuum gauge, (11) valve, (12) a leakless pump
with by-pass valve, (13) a dry gas meter, (l4) a rotometer

and (15) a pitot tube with manometer.

The probe was made of a 3 foot length medium wall from Pyroex
tubing wound with 26-gauge Nichrome heating wire. The front
end included a two-inch long expansion for insertion of the
glass wool filter. The wire was connected to a variable
transformer which allows the voltage and hence the heat input
to be controlled. The wire was covered with a Tiber vlass
insulation tape.

The probe connects to a coarse frit midget bubbler containing
15 ml of 80% isopropanol and thrce midget impingers, the first
two of which contained 15 ml of 3% H,0, each with the third
left dry, connected in series. The chamber near the bubbler
outlet was stuffed with fine glass wool. An ice bath was
provided for the bubbler and impingers. Attached to the out-
let of the third impinger was a drying tube filled with silica
gel of the indicator type. A by-pass valve was provided for
the lcakless pump and a vacuum gauge and ncedle valve were
installed at the inlet of the pump. The dry gas meter had a
sensitivity of 0.001 cubic foot and was fritted with thermo-

YORK RESEARCH CORPORATION STAMFORD, CONNECTICUT
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meters on the meter inlet and outlet.
A calibrated type "S'" Pitot Tubc was attached to the probe and

connected to an inclined manomcter with a sensitivity of 0.01
in H,50
2 .

Oxides of Nitroeen

Samples were collected by grab sampling, using evacuated flasks
containing a dilute solution of hydrogen peroxide and sulfuric
acid. The hydrogen peroxide oxidizes the lower oxides of nitro-
gen (with the exception of nitrous oxides) to nitric acid. The
resultant solution was then evaporated to dryness and treated
with phenoldisulfphonic acid reagent and ammonium hydroxide.

The yellow trialkali salt of 6-nitro-l-phenol-2, 4-disulfphonic
acid is formed, which was then measured colorimetrically. Some
analytical problems were encountered since samples were not
neutralized with caustic during analytical preparation.

CO02, 05, CO by Orsat

Integrated samples for C0, and 0, were collected over a 60
minute period as per Section 5.2°0f the General Procedure.

YO K RESEARCH CORPORATION STAMFORD, CONNECTICUT
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ASME Gas Sampling Equipment

The particulate sampling train was arranged as illustrated in
figure 2. The sampling nozzle extracts a uniform sample of
gas and particulate from the gas stream. The proper nozzle
size is a function of the velocity of the flue gas and the
sampling rate to be maintained.

The gas sample next passes through a paper thimble mounted
in a thimble holder. The thimble and holder are inserted in
the stack to prevent condensation in the thimble. The gas
now passes through a stainless steel sampling probe.

.Upon discharge from the probe, the sample gas next enters the

three Greenburg-Smith impingers. The first two impingers contained
100 ml of 1,0, while the third impinger was operated dry. The
impingers were maintained in a wet ice bath. The purpose of

the impingers was to trap particulate matter smaller than 1

micron and to condense any vapors present in the sample gas.

The sample gas then passes through a vacuum pump and gas
regulating valve to a Sprague Dry Gas Meter and is exhausted.
All connections were made using heavy rubber tubing checked
for tightness by blocking the sampling nozzle, and carefully
appliying suction; if the meter does not creep, the system is
tight.

YORK RESEARCH CORPORATION STAMFORD, CONNECTICUT
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TEMPERATURE

DRY GAS METER
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WENATCHEE [0G

10-17-71 - Sunday
2130 - Arrived Wenatchee, Washington
10-18-71 - Monday

0830 -~ Arrived at AlcoaPlant

1000 - Meeting with Plant Officials to discuss
test methods and procedures.

1330 - Set up for test (measured stack diameter,

b brought eguipment to test locations, set
up NAPCA and gas trains, marked probes,
preliminary pitot traverse, etc.).
Requested -~ platform for inlet train,
removal of support blocking outlet train.

1700 Returned to Motel
10-19-71 - Tuesday

0800 - Arrived at Plant, prepared to start test,
found vertical inlet port in poor location.
(Support above blocked sample box when
inserting probe into port.) Plant personncl
unable to relocate port until after 1700.

1500~Returned to Motel
10-20-71 - Wednesday

0800 - Arrived at Plant prepared to start test
025-1045 -~ Inlet HF Test #1
1015 - Started Test #1 (paper filter)
~Outlet Test 1015-1440

Inlet Test 1250-1740 (Test was delayed due

to low voltage supplied by Plant.)
1215-1315 - Inlet HF Test #2
1430-1545 - Inlet HF Test #3

1630 - Returned to Motel
10-21-71 - Thursday
0800 - Arrived at Plant
0855-10585 -~ S0y and 803 Test 1, 2

0920-1320 - Outlet Paper Test #2
1000-1400 - Inlet Paper Test #2

YORK RESEARCH CORPORATION :_.vomg‘
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10-21-71 - Thursday (Continued)

. 1205-1405 -~ S02 and S03 Test 3,4
14451645 - S0, and S03 Test 5,6

1700 - Returned to Motel
10-22-71 - Friday
0630 - Arrived at Plant

0735-1125 Qutlet Paper Test 3
0740-1030 - Inlet Paper Test 3

1310-1510 - Qutlet 802 and S0; Test 1,2
1315-1700 - Outlet Glass Fiber Test 1
1430-1705 -~ Inlet Glass Fiber Test 1
1535-1735 - Qutlet §0» and SO3 Test 3,4
1730-1930 - Qutlet S0, and SO3 Test 3,6

1950 - Returned to Motel

10-23-71 - Saturday
0630 - Arrived at Plant
0725-1115 - Qutlet Glass Fiber Test 2
1730-1015 - Inlet Glass Fiber Test 2
1010-1150 - Qutlet HF Test 1
1400 -~ Returned to Motel

10-25-71 - Monday

0630 - Arrived at Plant
0800-1100 - Inlet Glass Fiber Test 3

0800-0940 - OQutlet HF Test 2
0810-1200 - Qutlet Glass Fiber Test 3
1035-1215 - Qutlet HF Test 3
1410-1550 - Qutlet HF Test Y
1415-1800 - Qutlet Membrane Test 1

1930 - Returned to Motel
10-26-71 - Tuesday
0810-~1200 - Qutlet Membrane Test 2
0800-1800 - Pack equipment and run extria test
requested by Plant
1300-1640 - Outlet Membrane Test 3

1800 -~ Return to Motel
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PROJECT PARTICIPANTS

Robert S. Lpstein -~ Project Director
Erwin Theisz - Assistant Project Director
Richurd Kling - Test Lngincer

Roger Kniskern - Test Engineer

Geoflrey Knobcel - Test Lngineer

Kenneth Crepeau - Test Lnginecr
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