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I. PREFACE

An Emission Test Program was conducted for the Environmental
Protection Agency at the Harvey Aluminum The Dalles Plant,
Oregon, from November 8, 1971 through November 11, 1971
inclusive.

Source sampling was performed in accordance with APCO Test
Methods and Procedures at the inlet® and outlet* of the wet
scrubber system which controls the emissions produced by the
reduction process at the Plant.

The following samples were taken:

Emission Sample = Test Method
Particulate EPA #5 and ASME
Total Nitrogen Oxides EPA #7
Sulphur Dioxide EPA #6
Fluorides ERK]ZF/)

The York Research test crew consisted of the following
members:

Louis Terracciano - Project Director
Robert S. Epstein - Senior Test Engineer
Roger A. Kniskern - Senior Test Engineer
Richard W. Kling - Senior Test Engineer
Geoffrey Knobel - Test Engineer

Kenneth Crepeau - Test Engineer

Erwin Theisz - Field Chemist

Technical Note:

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

*Source sampling was also performed at the secondary system
for particulate contaminants.

YORK RESEARCH CORPORATION :.v STAMFORD, CONNECTICUT
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II. SUMMARY

The Appendix section of this report contains-all results and
data collected and calculated for this series of tests. For
convenience, the most pertinent results and data are tabulated

helow:

TABULAR SUMMARY ‘

Total Fluorides Gaseous F10 S0,. NOy
Primary Inlet 1b/ton Al 1b/ton Al ppm  ppm
#1 Glass Fiber y2.24 38.59 25.3 *
#2 Glass Fiber 56.01 38.57 124, *
#3 Glass Fiber 62.70 31.73 27.5 *

Primary OQutlet

#1 Glass Fiben 1.266 .877 107.3 *
#2 Glass Fiber 1.666 ’ 1.418 23.5 =%
#3 Glass Fiber 1.945s 1.6u7 165. *
Secondary Inlet

#1 Glass Fiber .6u2

#2 Glass Fiber 2.u3

#3 Glass Fiber 1.89

Secondary Outlet

#1 Glass Fiber 1526

#2 Glass Fiber . 18.34

#3 Glass Fiber ‘ 1.102

YORK RESEARCH CORPORATION vom(' STAMFORD, CONNECTICUT
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IIT. INTRODUCTION

The Source Test was performed at the Harvey Primary Aluminum
Plant in The Dalles, Oregon from 8 November 71 - 11 November
71, for the purpose of gathering emission data for the Perform-
ance Standards Branch (SDID) and control unit efficiency data
for the Industrial Studies Branch (ATD). Emissions from the
cells were manifolded to a wet scrubber system before being
released to the atmosphere. A block diagram showing the
sampling locations 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 simul-
taneous samples were taken across the control system using
Whatman 541 paper filters in three of the runs and MSA 1106
BH glass fiber filters in the other three runs. In addition,
three samples were taken at the outlet using Millipore AA
membrane filters. Triplicate gaseous samples of fluorides,
sulfur dioxide (Method #6, adapted), and nitrogen oxides
(Method #7) were also taken at both the inlet and outlet.
Experimentation with two types of absorbing media in the
midget impingers of the fluoride gas train was per formed
by collecting three fluoride samples in water and three in
a 0.1 N solution of sodium hydroxide at both the inlet and
outlet.

-------
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TV. PROCESS DESCRIPTION

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

Quas
----------
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V. SAMPLING POINT LOCATION

The inlet sampling ports were located in a round vertical
duct one (1) foot tem (10) inches in diameter. Twenty-two
(22) points were located in each port and numbered from one
(1) through twenty-two (22) consecutively, preceeded by a
letter designation corresponding to the port being used for
sampling. The ports were located about three and one-half
(3 1/2) feet above ground level, the duct being located in
the ground upstream of the ports. The flow was upward and
the nearest downstream restriction was about twelve (12)
feet above the ports.

The cutlet sampling ports were located in a three (3) foot
diameter vertical stack extension, (stack extension was
built to develop average velocities within suitable ranges
for instruments being used). Twenty (20) points were used
for sampling per each port and labeled one (1) through
twenty (20). Point one (1) being farthest from the port
opening and point twenty (20) being closest to the port
opening, each number being preceeded by a letter designation
corresponding to the sampling port being used.

The ports were located about three and one-half (3 1/2) feet
from the top of the flue and about five and one-half (5 1/2)
feet from the bottom of the extension (See Diagram) .

.......
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VI. PROCESS OPERATION

Basic process operating parameters are tabulated in the
following Table. This data was supplied to York Research
Corporation by the Environmental Protection Agency.
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VII. SAMPLING AND ANALYTICAL PROCEDURE

Basic Sampling Description

PARTICULATE SAMPLING

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 micren) filter media. In addition, three outlet
test runs were performed using fiberglass (0.3 micron) filters.

TOTAL NITROGEN OXIDES

The samples for total nitrogen oxides were collected in dilute
H,S0y - H 0, solution using the evacvated flask technique and
analyzed %y the phenoldisulphonic acid method. A total of
six samples were collected - three at the scrubber inlet and
three at scrubber outlet.

SULPHUR DIOXTIDE

Samples for sulphur dioxide were aspirated into midget impingers
utilizing isopropanol to extract SO, and H,0, to absorb the
SO, as per APCO procedure. A total of six“sGmples were taken -
three at the scrubber inlet and three at the wet ESP outlet.

GASEQOUS 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, Op and CO were collected in level-
ing bottles over a 60 minute period.

B

YORK RESEARCH CORPORATION 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.

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 were 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
solutiocn (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 diffecrence 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 Tlask. The volume is then
brought to 80 milliliters with isopropyl alcohol and titrated
with alcoholic BaCl,. Using thorin 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 Hy0p portion of the sample is diluted with H,0 to 250
milliliters and the same procedure is followed as was used
for S03 with the exception of the BaClp solution not being
alcoholic but of HpO0p and BaClp. The amount of sulphur de-
termined is from the S0, obtained in that portion of the
sample.

YORK RESEARCH CORPORATION KZLIY 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 HUpS0y and Ho0p. 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 phencldisulphonic method. This method is
as Tollows:

The sample is placed in a beaker and NaOll is slowly
added until the solution is ncutral or slightly basic
by litmus paper indication. This solution is thoen
cvaporated in the beaker used Tor nceutralization.

To the dry residue two (2) milliliters of phenoldi-
sulphonic acid arc added and mixed Tto dampen all the
precipitate. Then add two (2) milliliters of 1,0
and mix thoroughly; add twenty (20) more millilitcrs
of Hy0 and mix. Add concentrated NH,yOH to this
solution in excess of neutralizing 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 con-
centrations, 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 Hp0, 200 ml concentrated HpS0y, 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

YorX RESEARCH CORPORATION STAMFORD, CONNECTICUT
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immediately after the heat is removed to prevent
suck-back of the sample and for safety rcasons.
About 300 ml of water should have been distilled
over in about U5 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.

Add 200 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 super-
natant liquid of the particulate sample, dilute to
300 ml with distilled water, and add to the distill-
ation flask. TFor distillation of total particulate
fluorides, use a suitable aliquot of the water-sol-
uble plus water-insoluble sample. To obtain a
representative sample, withdraw an aliquot using a
calibrated, sawed-off pipette, immediately after
intimate mixing of the sample. In no casc should
the aliquot contain more than 0.9 mg of fluoride.
Distill the sample, as before, until a tcmperature
of 180°C has becn reached. TFluoride 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-
fillate and dilute to 50 ml. Add 10 ml of Spadns
reagent, mix thoroughly, and read the absorbance.
I the absorbance falls beyond the calibration
curve range, repeat the procedure using a smaller
aliquot.

YORK RESEARCH CORPORATION STAMFORD, CONNECTICUT
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CALCULATIONS

X = 44.82 (C) (F)
Vg

where:

]

C

F dilution factor

X = ppm fluoride

44,82 = BO02°F mole

concentration fluoride in aliquot, mg

Vg = volume of gas sampled at 70°F and 29.92 inches Hg, scf

530°F x 22.4 liters x 10°

mole g

19 g x 103 mg x 28.32 liters
cu.ft.

YORK RESEARCH CORPORATION
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VIIT. APPENDIX
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SUMMARY SECTION

To facilitate data correlation, this Section of the report
consists of four (4) Tables summarizing the results of the
test series. More detailed test data will be found in its
entirely in other sections of the Appendix.
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PARTICULATE CALCULATIONS

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

1. Volume of dry

29.92" Hg, ft.

v 17.7 x V,

§as sampled at standard conditions - 70°F,

P+ P
m o Yol | | E—— 3
Std = 13‘6 - Fto 1
(T, + 460)
38.80 = 17.7 x 38.86 (29.66 + .910
13.6
(67 + u460)
2. Volume of water vapor at 70°F and 29.92" Hg,'Ft.3
= 0.0474 = rt.3
ngas 4 x V, =F
.673 = 0.474 x 14.2
3. % Moisture in stack gas
oM = 100 x VWgas = %
Vmstd * ngas
1.7 = 100 x .673
38.80 + .673
4. Mole fraction of dry gas
Mg = 100 - % M
100
.983 = 100 - 1.7
100
5. Average molecular weight of dry stack gas
MWg = (% COp x _u4, +(%0p x _32 , + (&
100° 100 2
29.31 = (3.5 x Uy ) X 18.8 x 32 ) + (77.5
100 10

calculating final

2

28 5 + (40 x 28
100

Too)

X

100
28
lUO)

YORK |
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6. Molecular weight of stack gas

20,44 = 29,31 x .983 + 18 (1 - .983

7. Stack velocity at stack conditions, fpm

Vg = 4350 x  Pg x(Tg *+ 460) 1 172 _

Py x MW

3435 = 4350 x 23.15 1 1/2
75,20 x 20.44

8. Stack gas volume at standard conditions, SCEM

(Tg + 160

6878 = 0.123 x 3435 x 380 x .983 x 25.20
(210 + 460)

9, Percent isokinetic

1032 x (Tg + 460) x Vp g -5
Vg x Tt X Pg x Mg x (Dn)< ?

%I =

101.8 = 1032 x (210 + 460) x 38.80
3035 x 76 x 29.20 X .0983 x (.1875)2

10. Particulate - probe, cyclone and filter, gr/SCF

Cap = 0.0154 x Mf

a -
Vi std

= gr/SCF

.3234 = 0.0154 x 769.6/38.80

11. Particulate total, gr/SCF

Cao = 0.0154 x _ My _ _ _scc
= F
Vm std gr

.ousy = 0.0154 x 814.7/38.80

YORK RESEARCH CORPORATION STAMFORD, CONNECTICUT
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12. Particulate'- probe, cyclone and filter, gr/CF at stack
conditions

(Tg + 460)

0367 = 17.7 x_.3234 x 29.20 x .383
(210 + 460)

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

Cau = 17.7 X Cag X Ps X Mg = gr/CF
(Tg + u60)

= 17.7 x .0us4 x 29.20 x .983
(210 + u60)

14. Particulate - probe, cyclone and filter, 1b/hr.
Coy = 0.00857 X Cap X Qs = 1b/hr.

1.055 = 0.00857 x .323u x 6878

15. Particulate - total, 1b/hr.
Cay = 0.00857 X Cao X Qs = 1b/hT.

19.06 = 0.00857 x .ousu x 6878

YORrRK RESEARCH CORPORATION (£} STAMFORD, CONNECTICUT
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EXAMPLE GAS CALCULATIONS

ppm  NOp = 29.63 x mg NOp x (Tf + 460)
Ve x (Pi - Pg)

ppm  S0p = 0.7332 x mg SO02 x (T, + 460)
Pp x Vp

ppb F~ = 2,054 x mg F~ x (Tm + 460)

YORK RESEARCH CORPORATION KZTid STAMFORD, CONNECTICUT
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PAGE 30 OF 16g
Location of Test g0y, Y YET pareor TEST
\
5 .
Conditionsi{gugzm ARY l 1Yo 7 [ RAV. TEST No.

 VELoCITY TRAVERSE DATA

T —
Jos No. :
B

Ba, —" Hg AMBIENT TEMP, °F STACK AREA SQ. FT,

MOLECULAR WGT, #/CU. FT.
—_—

29.92 x 28.95 x 4P x T Fs=10FoR STD. PITOT TUBE
Ps M.Wgs, Fs=0.83 FoR TYPE s PITOT TUBE

K= ‘ / 29.92 x 28.95 = ..
\ \ \ —

Personnel

Vs =290 x Fs




npreANCH

" VELOCITY TRAVERSE DATA
CLIENT__E P ' e

" Location of Test Hepy ey Arom /Z/"?ML":/ I N ET_ DATE OF TEST
Conditions | REE1M 1 N ARy frirot TRAY.

TEST NO.
Personnel JoB NO.
Ba. ___'""Hg AMBIENT TEMP. °F STACK AREA SQ. FT.
MOLECULAR WGT, #/CU. FT,
Vs=290xFs 29.92 x 28.95 x AP x'T Fs= 1.0 FOR STD. PITOT TUBE
Ps M¥Wgt. Fs=0.83 FOR TYPE *'S" PITOT TUBE
K= \ / 29.92 x 28.95 =
STACK TEMP. STATIC Vs
POINT NO. ° °of PRESS. K Ap ApxT \/Ap xT
F T=F + 460 Abs. Ft/Sec.
A ! a4

2 /.30

? . 3o

%) .30

5" .30

A 130

< l-20

? RN

9 .20

) (9&

[ 58

12 e

15 $Y

I‘-/ /_3'6

/5 .69

/o O

A7 179

% 56

13 ' 27

10 ,09
TOTAL
READINGS
AVE.




VELOCITY TRAVERSE DATA

CLIENT 5}7:4 PAGE _32 OF 166 -

Location of Test Pe marY _ Outier DATE OF TEST
Conditions__IZRELIm VAR Piror  Teaverss et

Personnel JOB NO.

" Hg AMBIENT TEMP. °F STACK AREA SQ. FT.

Ba.

MOLECULAR WGT, #/CU., FT.

Vs=290%Fs 29.92 28.95 AP xT Fs= 1.0 FOR STD. PITOT TUBE
Ps = MMWgt. Fs = 0.83 FOR TYPE “§" PITOT TUBE

)

K= _\ / 29.92 x 28.95

STACK TEMPk STATIC )
o ) x X
POINT NO.[  ©f o PX&:? K Ap apxT | \fpxT Ft/Sec.
] T 107
2 47 .08
3 Y7 08
¢ ¥7 08
I T .09
A T 29
7 ¥y /0
y Y7 - /A
t? 47 A2
/0 4?7 2z
i 47 ' //
iy [7%i . 10
13 y7 o /2
Y Y7 43
e 47 73
/6 Y7 4 /3
17 Y7 10
/9 L/7 :95
” Y17 03
2o Y7 DL
21| Y7 .00
22 Y7 00
23 47 00
2yl w9 - .00
TOTAL
READINGS
AVE.




 VELOCITY TRAVERSE DATA

CLIENT £ ' _ PAGE _33 oF 166

Location of Test__PRIMALY OUTLET DATE OF TEST

Conditions PLE ¢ 101 10/4RY P)ToT TEAVERSE TEST NO.

Personnel JoB NO.

Ba. " Hyg 'AMBIENT TEMP. °F STACK AREA 5q. FT.
MOLECULAR WGT. #/CU. FT,

Vs =2.90 x Fs \/29.92 2895 APXT  Fs=1.0FORSTD. PITOT TUBE

Ps = MMWgt. Fs=0.83 FOR TYPE 'S’ PITOT TUBE
K = \/ 29.92 « 28.95 =
STACK TEMPk STATIC Vs
0 ° . x \/Bp X \
POINT NO. F P a0 PXE:S K Ap ApxT Ap X T F1/Sec.
/ Yl 09
Hoo2 "y 7
3 u? I !/3
¥ Y7 A
s Y7 g
[A 47 : JY
7 ¥7 Ay
$% 47 Y
9 Y7 13
/0 47 ' /2
17 Y7 /0
/v ¥7 Y
/3 ¥7 - i
1 ¥7 Y
1§ Y7 1A
fo ¥7 g WA
17 7 b
/8 Y7 Y
1% Y7 S T,
20 ¢¥7 08
2/ Y? ' Lo
pR% Y7 0%
23 Y7 , 00
L Y7 ,00
TOTAL
READINGS
AVE,
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_PAGE__ 34
} SOURCE TESTING CALCULATION FORMS
‘I‘est ﬁb. e . o ' No. Runs_ 3
*. Name of Firm Hp R vey A‘}Wum;‘ﬂum

' Location of Plant 715 Dalles 5%5900 ,

- .:fype of Plant P(/mm:lq 4’/ ym vy /(e’c/ucﬂam '
Control Equipment S C /€ uéér:’(

, Sampling Point Locations /ai//ﬂA/(/// S(—/ Sﬁ/ﬁ .l/.//f/
Pollutants Smnpied Pzﬁeﬁc v /4 72
Time of Particulate Test:

~ Run No. / Daté ////1/7/ Begin /209 "Ena____// 35S
Run No. o Date //,71/7/7/ Begin S/ End 1448
Run No. 3 Date /// / ;2/ 2/ Begin __ /7 /J End 9035

PARTICULATE EMISSION DATA
Run No. / 2 3 X
P, barometric pressure, "Hg Absolute 2%66 29.47 29,89
Py orifice pressure drop, "H20 1910 . 730 730
'Vm volume of dry gas sampled @ meter 28 96 30 67 40,57
conditions, ft.3 ' '

Tm Average Gas Meter Temperature, °F i g { 75
ngtd Vgiﬁrgitggnzryfgag Sampled‘ @ Standard] 3880 9.7 7 19, %)
Va Toral 10 sollecced, nl., Ipingers | yq.3 | /37 | 3

Vy ©  Volume of Water Vapor Collected 673 TR 23

gas .3 @ Standard Conditions* g ) ,

* 70°F, 29.92" Hg.

3 ouAllY
¥ conmoure R
YORK"

RESEARCH
W, (ONFORATION M
R BSRE.«




; g«,gz 18,7 197 | 187
%uz 22.5 V7228 | 7228
i’ if va- Molecular weight of dry stack gas 29,31 | 29,31 | ®9.31
g ;»! ‘E‘! - rf‘“ecular weight of stack " gas__ ‘ | 2944 Rﬁ' '} 2 9 h
; &Ps - Velocity Head of stack gas, In, HzO F230 |, ¥S0 | 95«
’!' - Staca Temperature, °F 210 >l 6 210
yoc ~ 1A -
;_*"'Jgapﬁ}f('rs«me(J) 23,05 | 23,9236/
P, - Stack Pressure, "Hg. Absolute ' 29,20 2901 ‘f;)‘),IB
." B P / - -
T Vg - Stath Velocity @ stack conditions, fpm 2415, 2509|135 48
y — _\ ,
.. Ag - Stock Area, in.2 3¥%0 | 390 | 380
Q -~ Stack Gas Volume @ ] ‘ : g
T ° Standard Conditions, *SCFM taf?&__ 61 'q | 7039,
- Tt - Net Time of Test, min, R 76 ¢ &
'/ 'Dp - Sampling Nozzle Diameter, in. - YARR Ji /e
.‘;,.-':?i'%'l - Percent isokinetic . S 1918 101.2.1/04. &
«-mf - Water Soluble Fluoride e 769.6 | 5724 '7/54.3
- Front half, mg, o ‘
BOPRIeR s Aot isbr -
mw - Water Soluble Fluoride BRI Y5, |5£9.6 369.5
" Back half, mg, o *
;. mt - Total Water Soluble RN 817 | 11472.011323.8
Fluoride mg, Y :
7 per B il e T VI~ Fo wiiifiugus .
mu - Total insoluble e . 1R2.0 &.0 63.0
Fluoride mg. S "
mv - Total Flucride mg. B 936.7 12340 I (386.%

N 3 B
:' N T .5 l&\
o k r" "\\ j‘y’\'t N

’ ixcuum:*
CTEE
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PARTICULATE EMISSION DATA (cont'd)

Run No.,
Ca)- wanw SowsalE FLsoarioE 30565 LQad. .
FronT YaLF, ar/acF * 293 17577
Cam - WOwNE Sowoe Fusur ot ;
Back. WALF, & /SCF .o/ 79 v RA63| 0363
TeTal WATER S0LwEE ' —
Con- Elgorite ar/ecF 3334 | HB56 | 512/
C L _TeTAL INSCLU BLE , 048 63 ,
€0 T B3R IOE, &F/5F 7 76 0")?'/4
Cop- TOTHL FLIORIOT 378 | .4ma | 5365
L/ 2 F -
ATER. DOLOBLE | FLORI\OT
g~ FronT AwlE %i/c_c e | .a37 A7 /33
”_-._‘_‘JTRCK coMPATIOoN
Caz -\,Q.’-%-‘TE‘ILHP?SL_\)&\,E/ FudeO&\DE /36 /6470
c T ABK ¥, o dr/cF L O N .
TR X cod T N 570
L G wRTER LR E , oy
«ho- r LU ORNOT (/C,F@ uQ"?’S& ‘ 3'7/0 o ' 3860
R TR, DiTiond
ToTAL  INDOLUPAE
AT - FLHORIDE @ 0387 R EY. O /8‘7/
SR (.'_‘ﬂQ)D.T!(,-:\I
| TETRL FLOURNOE 2e/CF
oo & SRR conmTioN , Q819 « 3860 .455—0
WHTER., S0Luede Fluoork\OF _ .
CONT oont walf, \b/nr /3. 60 [3:60 /0«5
LOTER, Sobuin B FLOORITE _
CAL - Boack RALF, hibe | /085 | /3.4 0,277
ToTaL WhRe SoLudt
CAX-
N - T e L (N o ePlT — X
Y Feoorine b ihe oA ES QoS ).+ 7?7
Corz - TareL Flueoori0E klar | QL 92 .07 | 32 57/ l
‘ !
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T " PARTICULATE CLEANUP SHEET  page 39 of 166
Date: /////é/ R Plant: //ﬁlvé\f

Run Number: ! ‘ Location of samplelport:/?zlmmfr Iver
Operator: RAX /6 VK Barometric Pressure: 29.¢6
Sample Box Number: e ~ Ambient Temperature: Yo

Impinger HpO
Volume after sampling .20'/m1 Container No. <3 Ether-chloroform extraction

of impinger water mg
Impinger prefilled with249ml Extra No. Impinger water
idue
Volume Collected ¥ m residu me
Impingers and back half of Container No. &%
ilt t : :
filter, acetone wash Extra No. Weight results mg
Dry probe and cyclone catch: Container No. 7/ .
Extra No. Wéight results mg
Probe, cyclone, flask, and Container No, 2
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.
F-2711 )
F-85 / Filter particulate

weight mg

Total particulate weight mg
Silica Gel
Weight after test: -l
Weight before test: 200.0 ‘
Moisture weight collected: /2 Moisture Total /¢ 2 gm
Container Number: 'f 1. 2. 3. Y.
Sample Number: Analyze for:

Method determination:

Comments:

g
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PARTICULATE CLEANUP SHEET Page U2 of 1606

nate:__//, ///7/ B Plant: ,L//z,e\/er
Run Number: Z ' Location of sample port:Z//ﬁ'/i{y 7.1/“;7-
Operator: TRAK /6 vE Barometric Pressure: 2947

— /
Sample Box Number: - Ambient Temperature: 7o
Tmpinger H20
Volume after sampling 25¢'ml Container No. 3 Ether-chloroform extraction

of impinger water mg

Impinger prefilled withZf® ml Extra No. Impinger water

residue y
Volume Collected fé ml idu mg

Impingers and back half of  Container No. 5
filter, acetone wash:

Extra No. Weight results mg

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

Probe, cyclone, flask, and Container No. 2-
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.
f o -
;= 5/ /
£ - 225 : Filter particulate
. eight m
/:_ _ 20(9 / W 1gn S 24
Total particulate weight mg

Silica Gel

Weight after test: 3027

Weight before test: 200,0

Moisture weight collected: 9.7 Moisture Totalﬁ?_—g’“
Containzr Number: ‘-/ 1. 2. 3. 4.

Sample Number: Analyze for:

¥ethod determination:

Commonts:
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PARTICULATE CLEANUP SHEET Pag 45 of 166

Date: H)H 7! 8 Plant: H’AE\/E_T

Run Number: 3 ' Location of sample port ::/QZ]/A@W{Y THeeET
Operator: RAEK }6 24 Parometric Pressure: 29 .59
Sample Box Number: . Ambient Temperature: 945/
Impinger Hp0
Volume after samplingZ”V’nﬂ.Container No. 3 Ether-chloroform extraction
of impinger water mg

Impinger prefilled with?42 ml Extra No. Impinger water

residue m
Volume Collected ‘/ ml g
Impingers and back half of Container No. s~
ilt tor ash:
filter, acetone was Extra No. Weight results mg
Dry probe and cyclone catch: Container No. Z .
' Extra No. Weight results mg
Probe, cyclone, flask, and- Container No. L
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.
F-/35 /
F’/‘/@ / Filter particulate

weight mg

Total particulate weight mg
Silica Gel
Weight after test: o 3/2,3
Weight hefore test: 300.0 ‘
Moisture weight collected: /2.3 Moisture Total /é 3 am
Container Number: (7Z 1. 2. 3. 4.
Sample Number: Analyze for:

Method determination:

Comments:

/v QUALITY
T CONTEOUEID Y,
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Lorm. Y OIIBOFE ' PAGE 4

SOQURCE TESTING CALCULATICN FORMS

lem2 of Firm IUA’I? ’/FV }4’/(} rﬁl;f/()rn

Locé.tion of Plant }{45 \DA«ME‘5 1 O/?G'%OA)

Type of Plant fpra,lm"?'r{'vt /4 {um;wum //EC’VC’T;‘OW
Control Equipment S a! 2L 17 !o K
- Sampling Point Locations FD/»' [ pr2 v Q yslem
~ 3
Pollutants Sampled PA—R’ e vl ATE
Time of Particulate Test:
Pun No, ! ‘Date # ’/h 7/'7/ Begin [0/ >
Run No. > Date u/n /7 Begin /Y 0C
Tuon No. 3 Date ///// /')/ Begin [ S0
/7 '
PARTICULATE EMISSION DATA
Run No. ' {
Py _barorotric pressure, "Ho Absolute X 29.47
P orifice pressure drop, "H20 /. O20 [, 000
Vm volume of dry gas sampled @ meter ,a/ 533 4 4, T

conditions, ft.3

Tm Averacs Cas Meter Temperature, °F 2 .
:

Vm  Volume of Dry Gas Sampled @ Standard; ,5/5” A 4-’/“, P

etd. ccnditions, ft, ) "
Vi Total Hp0 collected, ml,, Impingers - /.7

ey e L P
& Silica Gel.

Vi Volu..v;me of Water Vapor Collected 4 /() . /, 80

gas  rt.- @ Stendard Conditions¥® ' ‘

* 70°F, 20.02" Hg,

vr—
/*‘“"“-\
CONT lOll!D

\ju,?ﬁ‘

R

\__I;v! ! !‘

RN TR N
S restaacw
N OORPORATON ’;
\,_ RN
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PARTICULAT

Page y7 ofi66 Pages

£ EMISSION DATA (cont’d)

7 ouaniy =
; COnTIOunIY N

‘:;' eitanch /

CORPORATION " S

un No / o e E
e - % Moisture in the stack gEs by volume 31/ 3.8 9./0 §
¥aq - Mole fraction of dry gas 9T 277 ST |
% C02 /% <O 374 | 7% [P0 | 7
% 02 186 /5.7 /8.7
% Nz o84 | T8 | 77850
M W 4 - Molecular weight of dry stack gas XA | 3/ |3/
M W - Molecular weight of stack gas 29./10 | #3973 3T s‘
A Ps . Velocity Head of stack gas, In. H20 . /e .0‘77 o /O
i
T, Stack Temperature, °r g0 z0 70
JA PN (Tg+u60) 220 | Po7d |6.T3/
p,.  Stack Pressure, "Hg. Absolute X 66 | X AT | X g
Vg Stack velocity @ stack conditions, fpm 1DES 1084 | Jodd
Ay - sStack Area in.? Jo!? (617 /017
ts - gzi };agzscggiﬂiogs *SCFM 706?7 &788 | E770
Tt - Net Time of Test, min. 3¢ 32 20
Dp - Sampling Nozzle Diameter, in. OB | O3 | &S
%I - Percent isokinetic T3.€ G&T | /00O
mF - Water Soluble Fluoride Filter & Impinger,mg. - — —
Mw - Water Soluble Iluoride Water Wash, mg. — T T
mt - wWater Soluble Fluoride, total ma. ./ 3.@ 20,3
Mo - TSTAL NscLoe € FLLCRWE M. 77 | L /¢, 3
v - tetal FLICRPE N4 3/ 3 S S 4 &




Page U8 oflG6 Pages

PARTICULATE EMISSION DATA (cont'd)

Run No. / Y, 3
CQ&— LWaTer S0 BLT FlsoaoE — — —_—
BRonT W r ar/scF
Can - WD Pr Soco e Fluet o - — _
BACK., WORF, &c/SCF
ToThalL WOTER 20w € —_ .
CON- FyoriTE ar/ecE o075 O o\We
s TOTRL INSCLO LT . o —
ShC ELSeRIDE, «r/acF L0032 | (0033 | L00oq
. ’,’O’\‘p,;\_ FLIOR DT ) R )
- 43&’/%‘?7 s(_‘)(o}?’( \O!Ltlb ‘Olé((
Wy FTER SULOBLE | FLIL@oF
P - FRONT HaLFE grice € —_— - —_
STACK, COoNDATIoN
s ATEL, S0 DLE REORNCT
CRR™ PAXX HALF &r/cF @ .
TR X cor\f.v'-“"o\\l
CoH — To tere w ey RS P IR 1o B _
FLuoRIDE K/ CFe o0 | olos OIS
Do, R/ PIThiond
TOTAL INDOLUBLT
CHT - FLROROE o/ F @ LOO DD L0O D Nelolty4
T CAND (T ION
ToTaL  FLouR D L/CF
A & HTRU conTATiIoN OO A OB COIGQ
o~ WETEE. S0L0dle FLoocOf
© FROoO™MT  oher L F) \b /e -
W ETER SoLefT FLUORIDT
ST Back HALF, bk - - —
CO~<- ToTalL  WHeNYER SoLudHULE
. - (d
T [ SO ODLT )
LAY - OTA L N DO U & n A
Y TLOORDE YA 19q4€ NS 25 aY
Caz - oL Fleceior blae | gog | Bedd aney




e e

[ VST
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PARTICULATE CL7UA.UF SHEET Page 51 of 166

Plant: 7L//‘-/(4A'¢ veEY

" Date: ///'//7/
1 /

Run Nunher:

Location of sample port :A;--"_/,,a';,q:,g/ 0/7.157—

operator: A6 § Clepeno

Barometric Pressure:

Sample Dox Number:

— Ambhient Temperature:

Impinger H20

Volume after sampling 7/"‘1[ ml Container No. 3 Ether-chloroform extraction
of impinger water mg
Impinger prefilled with?2ml Extra No. Impinger water
residue mo
Volume Collected /4 ml S
Impingers and back half of Container No. 5
ilter, acetone wash:
filrer, aceto Extra No. Weight results mg
Dry probe and cyclone catch: Container No. 7 )
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.
- 237 /
Ff2f55 / Filter particulate
weight m
/E,/ S { g et
Total particulate weight mg
Silica Gel P
Weigh* after test: 3/8.8
Weight before test: 3000
Moisture weight collected: ad Moisture Total__é_?'_{__gm
Container Number: ‘7‘ 1. 2. 3. 4.
Sample Number: Analyze for:
Method déterminav‘:ion:
Comments:
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PARTICULATE CLEANUP SHEET Page 54 of 166

Date: ///H /7! a : Plant: //4/('VF‘7’
Run Number:_ 2 " Location of sample port:
Operator: KLING ¥ CREFEAD Barometric Pressure:
Sample Box Number: __ Ambient Temperature:
Impinger H20
Volume after sampling 222 ml Container No. g Ether-chloroform extraction
of impinger water mg
Impinger prefilled withZ©ml Extra No. Impinger water
residue mg .-

Volume Collected Zo ml

Impingers and back half of Container No. 5
filter, acetone wash:

Extra No. Weight results mg

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

Probe, cyclone, flask, and Container No. 2
front half of filter,
acetone wash: Extra No. Weight results mg

Filfer Papers and Dry Filter Particulate
Filter Number Container No. Filter Number Container No.
F-205 /

F-230 { Filter particulate
] weight meg

PRESESSERREE

Total particulate weight mg

Silica Gel
Weight after test: ) 317

Weight before test: 300.0 |
Moisture weight collected: /47 Moisture Total 3/.7 gm
Container Number: o 1. 2. 3. 4.

Sample Number: Analyze for:

Method determination:

Comments:
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PARTICULATE CLEANUP SHEET Page 57 of 166
Date: ////A/ - Plant: /%/Véf‘f

Run Number : 3 ' Location of sample port: /?mme»xr &Uf(é‘/‘
Operator: Koty ¥ Cetcpedv Barometric Pressure: 29.57
Sample Box Number: — Ambient Temperature: o’

Impinger H20

Volume after sampling Z2/é ml Container No. 3 Ether-chloroform extraction

of impinger water mg
Impinger prefilled with2? ml Extra No. Impinger water
id
Volume Collected /6 m residus me
Impingers and back half of Container No. 5
filt acet ash:
ilter, acetone was Extra No. Weight results mg
Dry prcbe and cyclone catch: Container No. 7 _
' 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.
F=-297 /
F’ 242 / . Filter particulate
- weight mg
Total particulate weight ' mg

Silica Gel

Weight after test: L 3.6

Weight before test: 3000

Moisture weight collected: _/2.b Moisture Total 286  em
Container Number: ‘7/ 1. 2. 3. 4.

Sample Number: Analyze for:

Method determination:

Commnents:

mvvv o
-7 Conmroud

;\‘. OR \j

e
G

RibEARLNH

3
\t:(mmumw Z
. R4



ey

s

Y ) 30 F -

% ‘"ORT NO. "PAGE S8  OF 166  PAGES
SOURCE_TESTING‘CALCULATION FORMS
Tesi: No. - No. Runs 3
Name of Firm #ﬁ'ﬂ I/E'W /4/(//"//!/0/17
Location of Plant 2 _725 2,«? //rS, &/é é'q O r
‘Type of Plant /Q,f/m,w(q #/Izmmlam /t{//r_rar«
4
Control Equipment S e g€ UZA EK
- C e ondarn SusTom Tolel
Sampling Point Locations ECondALy Jas FH L ope fE
—_— N d
Pollutents Sampled P/}ﬂ /76w /4 TE
Time of Particulate Test: |
Run No. / Date ///9/)/ Begin /5 70 "tna  /§99
7 / i )
Run No. ) Date ///7 /7/ Begin (&5 4 Fnd [//SC
- / / ! ~
Run No. 1 Date /f/ 4 /7/ Begin /¢ End /775
/7 '
PARTICULATE EMISSION DATA
Pm No. ! & i
Ph barometric pressure, "Hg Absolute 2965 2947 29, ¢4
Ppm orifice pressure drop, "H20 T, 313 2. &4/ Z é"f
Vm volume of dry gas sampled @ meter /80, /53,9 IS,
conditions, ft. :
e g/ g 23
Tm Average Gas Meter Temperature, F . . -
Vm Volume of Dry Gas Sampled @ Standar ~ A ;70,2
std. conditions, ft.3 ) 6.2 /4.3 70~
Vy Total Hp0 collected, ml., Impingers 2,9 /9 g, 72,0
& Silica Gel. ' - ;
Vw - Volume of Water Vapor Collected 3 4 , 234 LD
gas t.3 @ Standard Conditions* . .

* 70°F, 29.92" Hg.

I/ QUAITY .
CONTROLLED \'
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REPORT NO. Y-7730-F

PAGE 59 OF166 PAGES

CALCULATIONS FOR SECONDARY INLET & OUTLET
STANDARD GAS VOLUMES - STANDARD CONDITIONS

Qs = (Volume Stack Gas - Volume Water)

Intet Volume HZO (CT)
1.53
4.54
0.0

OUTLET Volume H,0 (CF)
9.69
7.29
13.9

Volume Hp0 = (Volume Stack Gas) (% Water)

Ps 530 As

29.92 Ts 1hb

Qg (SCKM)
143100
140200
140500

Qg (SCTPM)
139200
138900
137600

York RESEARCH CORPORATION

STAMFORD, CONNECTICUT
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PARTICULATE EMISSION DATA (cont'd)

ST
q.;—u'-\."\“ﬁ-\—‘-“' S

S B gt

R RN

LRI

Pun No, ’ / c;) 3

9 - % Moisture in the stack gas by volume v ERE OO .

Ma - Mole fraction of dry gas 3 .Q’Qﬁ/ /00D

% C02 /% O ‘ O'O/o,o C‘D"%,o Olo/o.b d

% 02 J0v 6 | o0 | 0T -
% N2 i v B R

M w 4 - Molecular weight of dry stack gas BB Q}}’,&L/ (,'\7.8‘8@/

M W - Molecular weight of stack gas I8 8D 28,78 (98-3"7/

A Ps - Velocity Head of stack gas, In. H20 — - —

T, — Stack Temperature, °F 3 47 53

JA UoX (1 ,+1460) ' — - — i
— ) 1

v - Stack pressure, "Hg. Absolute X 65 | T H7 9:7'6",/

\/9 4 ‘é.'tjt_c\c Jelocity @ stack conditions, fpm 7S PR AT

Ag - Stack Area, in.? Q720 | ayaap | AP0

Qs - Stack Gas Volume @ 7 43, 10D | 190,30 | /0,570

+andard Conditions, *GSCFM

T+ - Net Time of Test, min. o /80 /80O /S D

D - Sampling Nozzle Diameter, in.

%I -~ Percent isokinetic - - —
mf - Watur Soluble Fluoride Filter & Impinger,mg. - - —
Mw - Water Soluble T'luoride water Wash, mg. - f‘ -
mt - Water Soluble Tluoride, total mg. O] </ S&
MY - TETYL INSGLO®LE FLUOOR\DE mq. /vl /'O, C;ﬂ‘-/-
NV - tetal FLIORIPE Mg 3.3 C 7.0
)

’
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REPORT NO. (-)750F Page 61 of 166 Pages
PARTICULATE EMISSION DATA (cont'd)
Run No. / oL 3
CQ&-— wWaoarer, SoLwdLt Flpowiote - — —
620N11 HA‘\—F. 5!’/6(.F
Cam = wWexe Sowofie FusrR\ OF - . .
Pack. WAL og.—/scF
ToTel LWATER 90LwEATE o _ . -
C’i”“ FLOOR I TE  <r /6LF hd2xro SR I i
o, - TOTY INTOD > E 96 10" / ‘/x/oi‘/ 3 Y
T FLRoRI\DE, Ar/F 276" 0 36x00
. _ oAl FLBOR) DT : *‘/ 41 < -
Cof Ze/aF o 88 %7 Jou 4T %0 S,/ %10
) W FTER. DoLupLe LA DT
LAy - FRUNT H@LF ar/ce € - —_— _
o STACK. comDuTioN
. " ATER, S0 DL FLAIDRNRE
CaZ- fock RHALF, &r/cF € _ - _
vy coNTiTieN
i el WS A NTBL_E - -
COS . omioe RC/CFC Ao x/o’s/ F.86 xt0 / VAL 7
_ TN coRAPITond
ToT Al INDOLOR T \’/ ' s,/ R ~5/
AT - FROKIOE /e /o0 Xro /.08 X/0 A7 X0
Zral L. oD Ton
, T e FLOURN DE &Y/CF ‘ - . 74
O - & STRCR L-G&D\T\f?(\‘ .60 X/0 7 RERTY ’/ 134/ x/0
O WaER. SOLULE  FuooiOE _
o cromt  aalf, \b/wnr
WO TR woboem.t FLUORLTT
CAD - mor RRLF ) Ibihr - - -
- T el W Lot :
COHxX- '
. ON - TST e ‘\&LfﬁC‘»\_u&L? ‘ 5
A rrooriDeE (b fhe i AR L0493
CerzZ - TRl FLoURLIOE \l-»/\nr— 23 S Qé 3D
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' PARTICULATE CLEANUP SHEET Page 64 of 166

Date: //A’/7/ ' = Plant: /'h/‘?ZVEY
Run Number: / : ‘ Location of sample port:Se-’r;‘oA/OAK’Y' Aneer
Operator: ?/4)( Barometric Pressure: 29¢5

Sample Box Number: Ambient Temperature: So

Impinger HpO0

Volume after sampling /#¢ ml Container No. <3 Ether-chloroform extraction
of impinger water mg
Impinger prefilled with200ml Extra No. Impinger water

id
Volume Collected = S5¢ mi residue me
Impingers and back half of Container No., 5

filt t h: . ‘

roter, dcetone was Extra No. Weight results mg
Dry probe and cyclone catch: Container No. 7/ .

Extra No. Wéight results mg

Probe, cyclone, flask, and Container No. 2

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.

F-2/9 /

Filter particulate

weight mg
Total particulate weight mg
Silica Gel
Weight after test: 3¢9
Weight before test: 300.6 .
Moisture weight collected: 6/.% Moisture Total 7.9 gm
Container Number: ‘/ 1. 2. 3. 4.
Sample Number: Analyze for:

Method determination:

Comments:

/" QUALITY N,
f CONTROMLED
'.\ o » s
 yeinad s’ iy
A Fistarcw &
i—‘\_t l\lrUIAH(\nlj
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PARTICULATE CLEANUP SHEET Page 67 of 166

nafe: /////7/7/ - Plant: HA RVEY

Run Number: 2 ' Location of sample port:SECOMPALY TreT
Operator: /?AK : Barometric Pressure: 2747
Sample Box Number: — Ambient Temperature: o

Impinger H20

Volume after sampling /76 ml Container No. 3 Ether-chloroform extraction

of impinger water mg
Impinger prefilled with9ml Extra No. Impinger water
id
Volume Collected = 24 ml resicue me
Impingers and back half of Container No. 5
ilt t h: _
filter, acetone was Extra No. Weight results mg
Dry probe and cyclone catch: Container No. 7 _
' Extra No. Weight results mg
Probe, cyclone, flask, and Container No. 2.
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.

F- 229 )

Filter particulate

weight mg
Total particulate weight mg
Silica Gel
Weight after test: 3437
Weight before test: 300.0 .
Moisture weight collected: ¥3.7 Moisture Total 9.7 gm
Container Number: ‘f 1. 2. 3. 4,
Sample Number: ) Analyze for:

Method d'etermination:

Comments:
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PARTICULATE CLEANUP SHEET Page 70 of 166

Date: H]ﬂ!ﬂ _ Plant: #AZVE‘(
Run Number: 3 ) Location of sample port:SGCAWDaHL‘( .I;JLGT’
Operator: RAX Barometric Pressure: 29,64 '

Sample Box Number:

Ambient Temperature: 7/0

Impinger H20
Volume after sampling. /S0 ml Container No. 3 Ether-chloroform extraction

of impinger water mg
Impinger prefilled withZ?Dml Extra No. Impinger water
id
Volume Collected =—S© ml residus me
Impingers and back half of Container No. 5/
filt acet :
filter, acetone wash Extra No. Weight results mg
Dry probe and cyclone catch: Container No.__ 7
' Extra No. Weight results mg
Probe, cyclone, flask, and Container No. 2
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.

F-294 /

Filter particulate

weight mg
Total particulate weight mg
Silica Gel
Weight after test: /1Y
Weight before test: 200:.0 |
Moisture weight collected: .S Moisture Total -4.5 gm
Container Number: ?‘ 1. 2. 3. y,
Sample Number: Analyze for:

Method determination:

Comments:
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PAGE 71 OF 166 PAGES
‘ SOURCE TESTING CALCULATION FORMS |
o Teét“ No. —_ ' _ No. Runs 3
Name of Firm HﬁKVEV %/(/m /;UUM
Location of Plant 7 A& Df?//c’s P 9 on
' Type of Plant Pﬂ/;??/f/f‘j 4/0M/mum /fc/uc 776w
'an‘crol Equipment S X% ./J éf/(
Sampling Point Locations _gc [ arvc/meoj S Zi s 7 EHr ,_/jar/!
Pollutants Sampied 24/( 7/e e / 7 72— ~
Time of Particulate Test:
Run No. / . Date '/ /7/7 / Begin /540 "End €40
77
Pun No. - Date /9/9 /‘)/ Begin 0 &S50 End /! 50
Run No. 3 Date //]/$’7//7/ Begin /< _ﬁ o End /700
PARTICULATE EMISSION DATA
Run No., ' / 2 2 .
P barometric pressure, "Hg Absolute 29,6 29, 97| 29 64
Pp_orifice pressure drop, "H20 3,42/ 2.900 2,400
Vo ot of ory apo swpled Smeter )3 4| yysiy | 1505
Tm Averagce Gas Meter Temperature, °F 7 X 8’7 9 2
e et tonn ety SO © Standerd] 7/, & | /501 | 1447
Vw T;tgﬁl?ég ggil..ected,_ml. » Impingers 491 & 2D, > l 7//
Vw = Volume of Water Vapor Collected 2,365 | ).s2¢ L9673
gas  ft.3 @ Standard Conditions* . L X

* 70°F, 29.92" Hg.
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PARTICULATE EMISSION DATA (cont'd)

. ‘
OO B i '
ovany \:-\"‘
COMIZOLLLD 5'4

‘.""\)Ig 3 E .g < i[
1;;\\

) 5
) )J‘ .
_cotromation /A J

- F

DA S s

Run No, 2 3
WM - % Moisture in the stack;gas by volume /337 | J.oos /72z
Mg - Mole fraction of dry gas e FE7 GO T8/
% 02 /% co on |G| B |~
% 02 .5 |N.60 | .60
% N2 A | F37 | 3B
M W 3 - Molecular weight of dry stack gas 8.8 | 2882 | 38852
M W - Molecular weight of stack gas A2E8 | 8. D2 |dE e
D Ps - Velocity Head of stack gas, In. H20 _ _ _
T, - Stack Temperature, °F sO D 532
VA PX(To+460) - - -
P. - Stu ' Pressure, "Hg. Absolute .65 | X447 ‘o’t“fé‘/
V. ta » Velocity @ stack conditions, fpm 725 75| 73S
Ag - Stack Area, in,? D220 | 2220 | 720
Qs - Stack Gas Volume @ 139200 | 138700 |3 7500
Standard Conditions, *SCFM
Tt - Net Time of Test, min, /80 /8O /80
Dn - Sampling Nozzle Diameter, in, _ _ —
%I ~ Percent isokinetic T — -
mf - Water Soluble Fluoride Filter & Impinger,my. —, D —
Mw - Water Soluble Tluoride Water Wash, mg. - . o
mt - Water Soluble Fluoride, total mg. . & 4.2 13.9
MO - TETRL O INSLLOBLE  FLOORIDE M. Ye) 723.9%8 O
MV - qotal FLUORIPE Mg S 38 4.

’
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Page 73 of 166 Pages

PARTICULATE EMISSION DATA (cont’'d)

Run No. / o2 5
qu\—- Woarter, SouPit FuzorioE —_— —_ —
ERonT Maar  ar/scF
Cam - W ONE, Socodice Fuse ot . - .
Back, waLF, cy/c‘»éF
ToTal WaATER 5OLUBLE o s ~
- /% /, D X/, /
C“AN.> FLM'\? “&E/.‘iCF /ll-// o 4 (2] 40//’(0
D _ToTe NSO T \38& WD-—‘/ 75‘7 Y/O”‘/ .74 \(/OK
FLIBRIOE, &7/ F ‘
- e TOTAL FLIORYDE ah Nwo”"/ Bo.owo'“‘/ 4@5_»«0"/
Ay "5(/”"":
LY FTER SO0 LE  FLUGR DT
C“Ll FRONT HAG@LE 3?"/C.¢: e -— —_— )
’ SGTA.  comD Tion -
WAl sonu e SAoRoT
CAR Bk HALF &r/cer @ . . -
ek con Dty N
TOT v weriel S IR E 5 -\L{ ..L’( L{
- . HoD ¥ VOEY RERY
€nS FLOORI\OE K/cFe@ LHS xeo A 26%(0 44 %o
COT RO, R DIT onN
1 ’...".’ Al INDOL e © \‘7, , ‘/ . _
CHT - FUORAPE o/ ¢ e BAE O T 1 TPEIROTT | 25RO
TR oD TioN |
, . TeTen FLoUuRYOE Lr/CF W ~d - ) .
e & FTRACK coNTATION 2.2 x(0 3l.o xo 4\8‘?)&(04
WHTETZ oL oudle Fusoroc
AN FRONT L F \b/hr‘ e - !
WETER ot FLUCRVDT l
SIS - macan HALFE ) bibhe | — — — ]
: . TeTeaL Wil oueHLE — %
CQ X Ty - ! .)6% \5_’3 ‘43.0 |
FLOCRDE b ne 1
CON - TOTaL INSOLORLT . 1
Y FrawoiRte \}_,(ﬂﬂr . ‘Og 9. 01 \097 ,
CazZ - Terel Fleuri 0t blhe | a9z F .G sra
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PARTICULATE CLEANUP SHEET  page 76 of 166

Date: O?év/;/ B Plant: 14/20?VE?7’

Run Number: / ' Location of sample port:E%Z%VG4KW/C:Ln2?f-
Operator: »§k£;¢/C?2L Barometric Pressure: PGS

Sample Box Number: - Ambient Temperature: S;D

Impinger Hp0

Volume after sampling 225 ml Container No. 3 Ether-chloroform extraction

of impinger water mg
Impinger prefilled with Zoml Extra No. Impinger water
id
Volume Collected 5 m residue me
Impingers and back half of Container No. 5
filter, acet ash:
iiter, acetone W Extra No. Weight results mg
Dry probe and cyclone catch: Container No. Z )
' Extra No. Weight results mg
Probe, cyclone, flask, and Container No. Z
front half of filter,
acetone wash: Extra No. Weight results mg

Filter Papers and Dry Filter Particulate

Tilter Number Container No. Filter Number Container No.

F- 14 /

Filter particulate
weight mg

Total particulate weight mg
Silica Gel
Weight after test: . 3YY7
Weight before test: J00.0 ;
Moisture weight collected: 34 Moisture Total 4/?3? am
Container Number: ﬁ% 1. 2. 3. 4.
Sample Number: Analyze for:

Method determination:

Comments:
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PARTICULATE CLEANUP SHEET Page 79 of 166

Date: ///? /7/ a Plant:ﬂWEf
7

Run Number: e ' Location of sample port:-gk?bb¢ﬁKY’KZLTb57'
Operator: AZVK/Q?Z. Barometric Pressure: LG, L7
Sample Box Number: — Ambient Temperature:A so

Impinger H20

Volume after sampling /88 ml Container No. -3 Ether-chloroform extraction
i of impinger water mg
Impinger prefilled with<®ml Extra No. Impinger water

sid
Volume Collected —/7 m residue &
Impingers and back half of Container No. 5’
filter, acetone wash: .
Extra No. : Weight results mg
Dry probe and cyclone catch: Container No. Z i
Extra No. Weight results mg
Probe, cyclone, flask, and Container No. 2
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.
F-262 /
Filter particulate
weight mg
Total particulate weight mg
Silica Gel
Weight after test: . IHMZ
Weight before test: 200 0
Moisture weight collected: et 2 Moisture Total .3&-21 am
Container Number: Uf 1. 2. 3. 4.
Sample Numnber: Analyze for:

Metheod determination:

Comments:
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PARTICULATE CLEANUP SHEET Page 82 of 166

Date: ///f /7/ Plant: /‘A;?VEY

Run Number: ' Location of sample port:SéZ‘D//Dﬁ’l‘f Q’Tlf?"
Operator: WK /KC ] - Barometric Pressure: 2%. 0¥
Sample Box Number: - Ambient Temperature: 5o

Impinger Hp0
Volume after sampling 20f£ ml Container No., 5 Ether-chloroform extraction

of impinger water mg
Impinger prefilled withZ00ml Extra No. Impinger water
id
Volume Collected ml residue mg
Impingers and back half of Container No. Ay
ilt t h:
filter, acetone was Extra No. Weight results mg
Dry probe and cyclone catch: Container No. / i
' Extra No. Weight results mg
Probe, cyclone, flask, and Container No., 2
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.

F- /

Filter particulate

weight mg
Total particulate weight mg
Silica Gel
Weight after test: ) 3s¢.¢
Weight before test: 200.» |
Moisture weight collected: &£6.% Moisture Total éﬁlf gm
Container Number: L1L 1. 2, 3. 4.
Sample Number: Analyze for:

Method determination:

Commnents:
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SUVEMARY OE SOURCE ERISSION TEST DATA

TR
& ouaury v
| CoNTaOLLID |3
* ' T
ORK-
i ancn

CLIENT cea PAGE _83_ OF _1GG
Location of Test HRRNE \’/ oM iInp o JOB NO.
Test Evaluation of AsSWE PRMARY \NLET
GENERAL DATA
DATE OF TEST it-1)-71 V-1 -7 L-n-71
TEST NO. \ & 3
BAROMETRIC PRESSURE ("' Hg) M. 64 .47 9.5
STACK PRESSURE (' H,) 39.2p .0\ 9.1
AREA OF STACK (Sq. Ft.) . ¢4 .64 .64
ELAPSED SAMPLING TIME (Min.) 70 g5 8d
GAS DATA
AVERAGE GAS VELOCITY (Ft./Sec.) 56.5 4,20 4.8
AVERAGE GAS TEMPERATURE (°F) ara 230 A5
GAS FLOW RATE (CFM) RASI B | K83 | BRILG
APPARENT MOLECULAR WGT. (#/Cu.Ft.) .l 29.103 | 29.1a9
GAS ANALYSIS, _©RSa>T  BASIS:
C0,% 25 A5 3.5
02% 8.6 18.72 )87
C0% O 6 .0 0. O
N, % 77.D 77.8 77.8
H20% 1.2E- 1.812 .58
PARTICULATE CONCENTRATION DATA
VOLUME OF WATER CONDENSED (cc) o 4 o
WATER VAPOR VOLUME, METER CONDITION (CF) 633 Llas (R77
VOLUME OF GAS SAMPLED, METER CONDITION (CF) 5377 65.75 | 55,55
TOTAL VOLUME SAMPLED, METER CONDITION (CF) 5377 £5937 | 55 255
VOLUME OF GAS SAMPLED, STACK CONDITION (CF) 70.771H 86.89Y | 73.33%¢
VOLUME OF GAS SAMPLED, STANDARD CONDITION (CF)| s¢. % | 65443 | 55659
SOLUBLE  FLOCRIDER (NO2ZLE wosd) ma 85. o 58.0 a4 .o
INSCLULBLE FLUORI\OES (No2ZLE w%) M? 56.0 943.D ]
BOLUBLE  FLuor DS (T ol ‘mﬁé“")m& &§70.0 2.0 643 .0
| INsoLUBiE  FLoor1ney (imemcek amen ) qa | 406.0 HHR .o FiR.o
TTTOL FLOORNDES, mfi - Q12,0 3]0 1OEE .
FLLOo DT EMissioN blon retal | 3B.5S a8.57 3173
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REPORT NO, \/* 77% 0'F : Page84 of 166Pages
F- EMISSION DATA '
Thimble
» 'f,-\/(.\? cr
;’Vf/l""nrh/ 1"\ /(][- #/ /V"?_"Z/C, W < A
7 Solustle ¥ o s olemar. Soluse Xy Galinld, 7 Al /
Run No. - ~- ~- £ ;
1/, 14 g
Date 11/ Wity 7/ ///7/ vl
mg_F- TS 1S Y670 |4t |12/
Tn - Average Gas Meter Temperature, °F [/ A2, 5, (o £o
Pb - Barometric Pressure - "Hg abs, 9.4 27.44 7‘/.4/ 21766 V1244
Ym - Volume of dry gas sampled -~ 539915297 15297 | <095
i 3 meter conditions, ft,3 55.77 5377 15577 2577 1537
STFM GOl zo | coe \ezie. | i
Ik r'/ . J
o L0 | 902\ 1. 03 .t 2003 .
Ton Als .
e 05K 160,519 (0517 (0.519 0577 | J
/n }—' - d - '
S Ten Al 170 |/ 7% 12).25{)2.%7 39.59 }

my " (T e4i0 ) SCFH

Vin Fo




REPORT NO. » ’ Page 850f 166 Pages

P~ EMISSION DATA

Thimple
)01’.‘ mores Jn /z" 7L #Z Nozzle _ y g
Run No. / | -3;/9 77‘%[ b;/é. Z'/"50 7%‘%( '
Date VL NI VYR Nl Vil
mg_F- ¥ 193 1582|1399 13)
Ty - Average Gas Meter Temperature, °F | /D |40 | Lo Lo | 40
Pb - Barometric Pressure - "Hg abs, Da9.471 5.47129.47 12797 1 29.v7
m - éoj.?giegfcgggi‘%iin:?ngi?g L8 75165 75| 6 575 |65 7514575
SCFM , 4540 | 6590l b5 65w |55 90
/b F///n AR SR RVANE KSR ITF L]
Tou f’ll//-/n 0.59 V0.7 10509 |0.5079 050
e acr Al ; 1461255 /4.70|t0.06 |26.57

-

b F~ S —
SLELEN VEE S = (T +Hbo ) SCEM
Hf‘. v \/M lb

tvy,
i CONTROLLD ¥
d o]
g A &
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REPORT NO.

F~ EMISSION DATA

Page86 of 166 Pages

Primary Dol £ #3 Wozale. /,ﬁnfé/fr
Run No. _ o |29 Pl T 1w
Date Lt | Vot |7/ o1 |7/ /' /71
mg I~ 24 ) L2 1643 1397, | iose
Tn - Average Gas Meter Temperature, °F ) ) ) 6Z> o

Pb - Barometric Pressure - "Hg abs

. \A7-57 12957 | 27.57 ) 2757 | 795

Vm - Volume of dry gas sampled
@ meter conditions, ft.3

. o - Al R
3535 |35 5|55 35 PS5 35 55,

SCFM

6510 16s)p \ésio V6sm Vs

e

=¥

02-17.93 1625 |1,

Tow /?// i

0579

0571850 | 26/ 2,507

/AF-/TEBM_ Al

094413 ey 12,

rwxcc?LF- (j:n *Hbo\ SCFM
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York Rese‘arch Corporation

ONE RESEARCH DRIVE, STAMFORD, CONNECTICUT 06904

Page 87 of 166
FIELD TEST DATA

| REF. NO. Y- 77 30E

CLIENT:.___EA DATE:__!1[u/]
PERSONNEL:__Margcin LCCATION: HARYEY AL v, TEST NO, )

UNIT: FPomAeY INeT FILTER NO, &
P.BAR.__ 27t STACK NO._— _ DIM'N.: _22"p/a. | TYPE OF TEST:_ASME
T. AMB. D

CONDITIONS -

STACK LOCATION: PRIMARY JNLET

ABSORB, SOL'N, D/ST_ th 0O J

TESTTI];&E‘ATION/ AP Ts |RmcFM| Tm |Neaomal C02 Oz

SRk 10 It /.20 260 1.0 SO |s/2.93
jo| [ 20 2010 1. 02 S $17.492

102¢ .20 2 5D 1.0l S0 <23 .93

103} —_— - - - 52&.]0

Ay /o ys” £.sO 215 'Aeé'.l?:rf ! &0 S$2810
/05O 80 2'S y 12 Lo <3 .o
1088 'So 2:C 1 2Y N2 < 34, €

/190 Hye) 218" A so 3t €S
10§ ' $0 | g ol N AL

/210 €O 218 15 SO < 4S5.50

1115 IO 2\ 13 SO $s0.0|
/l20 150 215 T . &0 £52, 9

17 .o 28 69 &9 $$6.25

1130 , €O 21C 70 SK $7549.710

/3¢ L) 2:5” . 70 S5 $63 .24

/71D — — _ - $(6.22

2/2 57 5377




~ VELOCITY TRAVERSE DATA

CLIENT EAA . PAGE ___88 OF
Location of Test __~%. 1MaRY IMLET . OATE OF TEST /0 /71
Conditions___ ASME | \ TEST NO. /

Personnel s No, _ [-?730F

Ba. X746 ' ny AMBIENT TEMP. __ 70 oF STACK AREA _Z: 64 sq.fr,

MOLECULAR WGT, A4./¢0 #/CU. FT.

Vs =2.90% Fs \/29.92 . 2895 AP XxT Fs=1.0 FOR STD. PITOT TUBE

Ps  MWgr. Fs=0.83 FOR TYPE 'S PITOT TUBE
K= _2.90% .83 \/ 29.92 y 26.95 = 2.¢3
' 29.20 29./6
STACK TEMP. STATIC Vs
POINT NO.[ op °K PRESS. K Ap BpxT | \fApxT Ft/Sec.

T=F +460| Abs.

8 14 200 [ 660 | =43 | 2¥3 | 120 | 7920 | 29.4% | 49.39
A 14 215 | 675 | -4.3 243 | £p | 3375 | /837 | whev

TOTAL Y~ | 1335 73,07
READINGS 2 2 : 2.
AVE. 208 663 S56.52




CLIENT

GAS ANALYSIS

Location of Test

Conditions

E’p;.q ' PAGE ___89 _ oF__166
DATE OF TEST 2l
ERINALY : M/LE_f TEST NO. /
08 N0, __ Y= 7730F
DRY MOLECULAR WEIGHT
% Bx Mx Bx Mx
CO2 3.5 ,035 44 /. S¥0
0, /8.6 /86 32 5952
co J.b ,00b 28 168
N2 77,3 . 773 28 2, b
ToTAL _22.304  Mxd)
TOTAL MOLECULAR WEIGHT
Mydy + My (H20)

M, dy = (100% — Hp0%) X M,d

(100% - /268  )x 24 304
M4, = _28. 932
My (H20) = % H,0 x 18
/0268 x]e
MI(H2O)= .22?
we 28932, 220 . 2910

MOLECULAR WGT. OF STACK GAS =

_R%./62 B scu.Fr.

TOTAL GAS ANALYSIS({WET)

H20
CO2

Co
’ N2




REPORT NO. g PAGE 90 OF 166 PAGES

1. CALCULATIONS - PER CENT MOISTURE

Client &2 Date of Test 1//// /’N

Location of Test ZMARY  INLET Test No. /

JobNo. Y-7730F

V.P. = 3764 in. hg vapor pressure of water at meter temp.
Tm= 5/ ° Temperature at meter in degrees absolute
Vm= 5377 cu.ft. volume of gas as measured by meter

Pp = 29.64 in. Barometric pressure

Vi = O  cc. volume of water condensed

1. Calculate water vapor volume remaining in metered gas at meter
conditions in cu. ft. (Mpy)

My = V.P. x Vm
Ppg
=37%4x 53.77

296¢L
MM= éag: C-f.

2. Convert condensate to water vapor volume at meter conditions (V)

Vv =0.00267 Vw x Tm

P
=0,00267 X 0 x S
2946
Vv = (o) c.f.

3. Calculate the per cent moisture

% = Vv + MM
—_—x

100%
Vv +Vm
= O + 692
. 100% = /. 268
0 +53,77 x 100% %

YORK RESEARCH CORPORATION (755  STAMFORD, CONNECTICUT
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REPORT NO.

1,

4.

5.

6.

2, CALCULATIONS - VOLUMETRIC

Client__ £~ ' Date of Test ///// /'H

PAGE 91 OF 166 PAGES

Location of Test W/ﬂﬂl)’ INLET Test No. /

Job No. Y-7730F

Vw = 0 cé. volume of water condensed

Vv+MM= .622 c.f. water vapor volume, meter condition
(see "calculations-percent moisture' sheet)

Vm= 53,77 c.f. volume of gas sampled, meter condition
Total volume sampled, meter condition
= Vv (volume of water vapor condensed in cubic ft.)+Vm

= 0 + 53,77

_83.77  cu.ft.

Volume of gas sampled, stack condition (Vt)

Tm = 35// °temperature at meter in degrees absolute
Ts= 672  °temperature in stack in degrees absolute

Vt=(Vm + Vv) x Ts
Tm

=( $3+77 )Yxi72
=71 ~

vt=_70.7// c.f.

Volume of gas simpled, standard conditions* (66°F, 29.90" Hg)

Vst = (Vm + Vv) x (Pb) x (520°R)
(29.90") (Tm)

= (5397 )x 2966 x 520°F =_._57‘/-277 c.f..
29.90" 57/

* Standard conditions for New Jersey: 70°F, 29.90" Hg -

YORK RESEARCH CORPORATION (Z59)  sTAMFORD, CONNECTICUT

v




REPORT NO. - ' PAGE92 - OF166 PAGES

3. CALCULATIONS = DUST CONCENTRATION

Client EA4 Date of Test /it /77
Location of Test AR/1ARY INLET Test No, /
Job No. Y-7730F

Wt = Gm. filtered dust weight

Vt = 20.7/{ _c.f. total sampled gas, stack conditions

Vst =54.279 c.f. total sampled gas, standard conditions ‘
CALCULATION OF GRAINS PER CUBIC FT.

Grains/cu.ft. = Wt x 15.43

vVt

= X 15.43
20.71/

= grains/cu.ft.

‘CAICULATION OF GRAINS PER STANDARD CUBIC FT. (GR)

GR=Wt x 15.43
Vst

X 15.43
542749

GR = grains/std. cu. ft.

CALCULATION OF GRAINS PER STANDARD CUBIC FT. ADJUSTED
TO 12% CO, (GR') -

GR = GR'

C02% 12
GR' = 12 GR
CO2%

= 12 x

GR' = GR/std. ou, ft..

YORK ' RESEARCH CORPORATION £Zi) STAMFORD, CONNECTICUT



York Research Corporatioh

ONE RESEARCH DRIVE, STAMFORD, CONNECTICUT 06904

FIFLD Y94 paTa

_ {REF. NO. Y- 7730F

PERSONNEL:_Haerep

CLIENT:_HMariey = Tue Dayre

LOCATION: _f2inpRe Lwrer

UNIT: —

DATE: H/u’/71

TEST NO.'

2

FILTER NO,

74

P. BAR. 29.47
T. AMB. “e
CONDITIONS —

STACKNO, ~™ DIM'N.: 22"

STACK LOCATION:

TYPE OF TEST: ASME

ABSORB. SOL'N. NadOH

TESTT;igAnON/ AP Ts |RmCFM| Tm |poiiR | COp Oz
7 Tedecite

B-1d | Sog )10 230 1.0 55 _54C70
ule) 1D 230 1 %9 57 £21,7%
1518 \)n 230 98 59 <726, 70

1520 LD 230 147 Lo S81.(0

1525~ e 200 196 bo SLeyy

lg 30 ] 1D 230 a3 (e 9 9) 33

’L 1$38” ND) 230 A3 (7 s9say
1$£40 1.lo 2\30 93 L0 600 L3
1545 Lo 230 — - O 29

ru‘) i i [ bo? 0.45 Z\Q % :*&‘\PMSCGS’Z. 0529
leoy 14¢ Z\0 s 5S¢ Log.2S

b 1o 4< o 176 s2 Lo, S

161 S MY Tlo (65 Yy ALY

JL 20 ys” zio £k S5 AR

6Ly .S 210 .57 £S5 I
1632 s 210 7 CX 23,34

163 ¢ S 2.0 b3 5 201§

1640 HS | 20 | e | T8 | w283y

loYs =~ - = - (32,45

220 36 (5.75




- VELOGITY TRAVERSE DATA

CLIENT__E PAGE 94  OF __166 "~

Location of Test __ PRIMARY _ImEeT DATE OF TEST ////// 7/

Conditions ASME ‘ TEST KO 2

Personnel weNo, Y- 7739 al

Ba. 2247 " Hq AMBIENT TEMP. __ PO °F sTack AREA _L-F_sa . |
MOLECULAR WoT. __ 27762 weu. Fr.

Vs =290 Fs \/Emz 2895 ApxT  Fs=1.0FORSTD. PITOT TUBE

Ps . MWgt. Fs =083 FOR TYPE 'S" PITOT TUBE
k= L9083 | f 29.92 28.95 = 244
X -
. 29.0) 29,763
STACK TEMP. STATIC ) Vs
POINT NO.|[  of °R PRESS. K Ap apxT | \fBexT Ft/Sec.

T =F +460] Abs.
B-14 230 40 | -63 | 2494 | 110 | 7590 2755 | 6722

A- 14 20 | 670 | =63 | 244 | 45 |30/5 | /2 3¢ 42,37

TOTAL Ygo | /360 109.57

READINGS 2 A 2

AVE. 220 680 5Y.96




BAS ANALYSIS

CLIENT 5)24 . PAGE___ 95 _ OF__ 166

DATEOFTEST  ///0 [7/
Location of Test ___ARIMARY  /INLET . 1ESTIO. 2
Conditions . JOB NO. Y-7730F
DRY MOLECULAR WEIGHT
% Bx Mx Bx Mx

€02 35 035 44 /. S%o

0, /8,7 /87 32 S 98y

co 0,0 ,000 28 000

N, 72.8 . 778 28 20,78

TOTAL __27.30f _ Mx(d)

TOTAL MOLECULAR WEIGHT
M = M,,d‘ + M, (H20)
" Mydy = (100% — HyO%) X M, d

(00% - /.82 x 29308

de] = 27' 777
M, (H0)=  %H,0x18

/.8 x 18

Me(H0)= . 326
w=28.277, 3204 _ 29./03

MOLECULAR WGT. OF STACK GAS = __'_2_9'_./_03_ LB./CU. FT.

TOTAL GAS ANALYSIS [WET)

H20
COq




REPORT NO. g : PAGE g OF jg5 PAGES

1. CALCULATIONS - PER CENT MOISTURE

Client 5PA - Date of Test //// >/

Location of Test Z£OPIMARY INLET Test No. 2

Job No. Y-?2730F

V.P. =, %526 in. hg vapor pressure of watef at meter temp.
Tm= S5/ ° Temperature at meter in degrees absolute
Vm= ‘5.25 cu.ft. volume of gas as measured by meter
Pg=2< .47 in. Barometric pressure -

Vw = L cc. volume of water condensed

1. Calculate water vapor volume remaining in metered gas at meter
conditions in cu. ft. (Mp) '

MM = Vo Po x Vm
Py _
= ¢S x ¢5.75

2. Convert condensate to water vapor volume at meter conditions (Vy)

Vy =0.00267 Vw x Tm
. PB

=0,00267T x ¥ x $/b
2947
Vv = /87 c.f.

3. Calculate the per cent moisture

% =Vv + MM
—x

100%
Vv + Vm
- R7 L 00t ‘
- 00% = /8/A
/87 t¢s.75 1% %

YORK. RESEARCH CORPORATION (5] STAMFORD, CONNECTICUT
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2. CALCULATIONS - VOLUMETRIC
Client EFPA | Date of Test //// /7/

Location of Test PP)/”#I Y INET Test No. z

JobNo. Y-7730F

1. Vw= l"l cc. volume of water condensed

2. VWw+MM= A/9S  c.f. water vapor volume, meter condition
(see "calculations-percent moisture' sheet)

3. Vm= 5 75 “c¢.f. volume of gas sampled, meter condition
4. Total volume sampled, meter condition

= Vv (volume of water vapor condensed in cubic ft.)+Vm

= ,/87? + (575
L =£5.937 cu.ft.

5. Volume of gas sampled, stack condition (Vt)
Tm = S7/6 *temperature at meter in degrees absolute
Ts = £§0 ° temperature in stack in degrees absolute

Vt=(Vm + Vv) x Ts
Tm

=( 65,937 )x 686
576 ‘
vt= $¢.89¢% c.f.

6. Volume of gas sampled, standard conditions* (60°F, 29;90" Hg)

Vst = (Vm + Vv) x (Pb) x (520°R)
(29.90") (Tm)

=(65:737)x 2147 x  520°F = 65 %430.1.
29,90" 574

" * Standard conditions for New Jersey: 70°F, 29,90" Hg

YORK RESEARCH CORPORATION [555)  STAMFORD, CONNECTICUT
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3. CALCULATIONS - DUST CONCENTRATION

Client &M : Date of Test N/”/é/

Location of Test /2 )/’Mﬂ Y IMLET Test No. 2

Job No. Y-7730F

Wt = Gm. filtered dust weight

Vt= 26,87 c.1. total sampled gas, stack conditions

Vst =4 5. ¥73c.f. total sampled gas, standard conditions -
CALCULATION OF GRAINS PER CUBIC FT.

Grains/cu.ft. = Wt x 15.43
vt

= x 15.43
&6.8%¢

= grains/cu.ft.
‘CAICULATION OF GRAINS PER STANDARD CUBIC FT. (GR)

GR=Wt x 15.43
Vst

x 15.43
ZS.WJ,
GR = grains/std. cu. ft.

CALCULATION OF GRAINS PER STANDARD CUBIC FT. ADJUSTED
TO 12% CO, (GR')

GR = GR'
C02% 12

GR' = 12 GR
C02%

= 12 x

GR' = GR/std. cu. ft.

YORK' RESEARCH CORPORATION £} STAMFORD, CONNECTICUT



REF,.NO. Y-7730F

Yo.rk Reseakch- Corporation

ONE RESEARCH DRIVE, STAMFORD, CONNECTICUT 06904

Page 99 of 166
FIELD TEST DATA

PERSONNEL: ; ou Z Run

CLIENT:_HPARNEY

DATE: /f//f_/ 24

LOCATION: fRimaey Ly TESTNO, %
UNIT: _ —— FILTERNO, - /b
P.BAR. __ 2457 STACK NO,__~ DIM'N.: 22" TYPE OF TEST: __ ASME
T.AMB. “° — B .
CONDITIONS___ — STACK LOCATION: — ABSORB, SOL'N. Na OH
TEST LOCATION/ T METER Cco o)
TIME AP Ts Rm CFM Tm READING 2 2
~14 )41o0 0 .45~ 210 0. 60 g 63248
IS 4§ 210 ' 52 2 (£35.30
14r0 45 210 Ye) S £37.93
1928 Y zlo 140 ) L4041
1920 4 7210 b0 gy 643,95
L 1635 W< | 20 0 | A | 646,97
LY 4 2|0 S< <L 644, 9%
,L L1 s pAle) .S§” §G 6S2. 70
19so — - - - AN h S
|
|
ired I
Ry 195 pto |24 P9 &9 ey
2000 /1o 240 0 .95 Gl (89,60
2005 11D 24ob 9¢ Al LEeY.3¢
| 2010 1o 40 93 ¢! WA WL =
208 L.io 4o , '7,7 ¢l 62381
L 2020 .10 40 19¢ 63 L2f.50
201 .10 24p .92 £3 (839
L 2030 LIo | 4o - — | (8140
g 225 572 | 5535
T
|
i




" VELOCIY TRAVERSE DATA

CLIENT EA ' page _ 100 __ oF _166

Location of Test __ PRIMARY _ INLE 7 oATE OF TEST A/ /L7 /
Conditions ASME _ TEST NO. 2

Personnel JoB NO.

Ba. X257 " Hq¢ AMBIENT TEMP. _42 ___°F sTACK AREA _2.6¥ _sa.FT. .

MOLECULAR WGT. 29 /29 #/CU. FT,

Vs =290xFs \/;9.92  28.93 AP x'T Fs=1.0 FOR STD. PITOT TUBE

Ps  MWgt. . Fs=0.83 FOR TYPE “‘S" PITOT TUBE
k= 20008 29.92 y 28.95 = 2.43
STACK TEMP. STATIC Vs
POINT NO.|  of K PRESS. K Ap ApxT | \fApXT Ft/Sec.

T=F +460| Abs.

A-14 270 | 470 | =63 | 243 | 4o | 304E | /23¢ | Y247
B-yd | 2do | w0 | =63 | 24D | 46 |770.0 | X275 ¢7.43

~ TOTAL tep | /370 . 109,52
2 READINGS 2. 2 A
AVE. 225 | 465 | 5.9/




BRI & AfTes
i

CLIENT

EFA

" GAS ANALYSIS

PAGE _101  oF_ 166

Location of Test /??/MAZ)' . INLET

Conditions

DATE OF TEST  /2/0¢ /71

TEST NO. 3

JoBNO. _ T-7730F

MOLECULAR WGT. OF STACK GAS

H20
CO,

DRY MOLECULAR WEIGHT

% Bx Mx Bx  Mx
35 . 038 44 /. s40

/8.7 /87 32 S 9y
0.0 ,000 28 000

778 778 28 2(,78 4

ToTAL _27. 308 wuid)

TOTAL MOLECULAR WEIGHT
My dy + M, (H20)
M,d; = (100% — H,0%) X M, d

(00% - A 58Y yx 2930§

» M‘d]: 293"/¢
My (Hp0) = % Hy0 x 18
/[ S8¥ x 18
My (Hp0) = R85~

W 208YU . 205 _ 2929

292122 \pscu.Fr.

TOTAL GAS ANALYSIS(WET)




REPCRT NO. ' PAGE102 OF166 PAGES

1. CALCULATIONS - PER CENT MOISTURE
Client EPA Date of Test ///// /7/
Location of Test PlimAeyY INLET Test No. 3

Job No. Y-723¢F

V.P. = .‘/69" in. hg vapor p‘ressure of water at meter temp.
Tm= S5/7 - Temperature at meter in degrees absolute
Vvm= 55,35 cu.ft. volume of gas as measured by meter

Pg = 2457 in. Barometric pressure

Vw =__©@ " cc. volume of water conder;sed

1. Calculate water vapor volume remaining in metered gas at meter
conditions in cu. ft. (Mpy)

it . &b le. B L b eV

Pg
= 4% x 5525
29,57
MM= 1972 c.f.

2. Convert condensate to water vapor volume at meter conditions (Vy)

Vv =0.00267 Vw x Tm
Pp

=0.00267 X O x 5/7

2957
Vv = 74 c.f.

3. Calculate the per cent moisture

% =Vv + MM
—————X
Vv +Vm

100%

i
J

o +.,877
O *+£5.35

x100%= /'sg'f %

:
|

i

i

i

i

i

! N
i

i

i

i

]

]

i

YORK, RESEARCH CORPORATION [Z5i] STAMFORD, CONNECTICUT



REPORT NO. 3 : | " PAGE 1030F 166 PAGES

2. CA;CULATIONS - VOLUMETRIC

Client EPA Date of Test /7 A/
3

Location of Test FRIMARY  IMET Test No.

Job No. Y-72210 F

1. vw= . O cc. volume of water condensed

2, Ww+MM= , 972 c.f. water vapor volume, meter condition
(see "calculations-percent moisture' sheet)

3. Vm = 5',5 . ,}5 c.f. volume of gas sampled, meter condition
4. Total volume sampled, meter condition

= Vv (volume of water vapor condensed in cubic ft.)+Vm

0 + 5-50 35

55.35 cu.ft.
5. Volume of gas sampled, stack condition (Vt)
Tm= S5/ Z ° temperature at meter in degrees absolute
Ts = 685 ° temperature in stack in degrees absolute

Vt=(Vm + Vv) x Ts
Tm

S/7 - '
vt= 73.336 c.f.

6. Volume of gas sampled, standard conditions* (60°F, 29.90" Hg)

Vst = (Vm + Vv) x (Pb) x (520°R)
(29.90") (Tm)

=( S%38)x 2957 x 520°F = 565,057 c.1.
29.90" 577

o Standard conditions for New Jersey: 70°F, 29.90" Hg

YORK.RESEARCH CORPORATION [FE) STAMFORD, CONNECTICUT
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REPORT NO. Y-7730-F. ‘ PAGE 104 OF 166 PAGES

3. CALCULATIONS - DUST CONCENTRATION

{
Client Epﬂ ‘ Date of Test #/ //A/
T L4

Location of Test XIMARY INLET Test No. 3
Job No. Y-7730F

Wt = Gm. filtered dust weight
- Vt=73.33L c.f. total sampled gas, stack conditions
| Vst =55.0657 c.f. total sampled gas, standard conditions
CALCULATION OF GRAINS PER CUBIC ET.

Grains/cu.ft..= Wt x 15.43
Vvt

= x 15.43
73336

= grains/cu.ft.

'CALCULATION OF GRAINS PER STANDARD CUBIC FT. (GR)

GR=Wt x 15.43
Vst

= x 15.43
/ S8.057
GR = grains/std. cu. ft.

CALCULATION OF GRAINS PER STANDARD CUBIC FT. ADJUSTED
TO 12% COy (GR')

GR = GR'
CO2% 12
GR' = 12 GR
CO2%
=12x
GR' = GR/std. cu. ft.

YORK RESEARCH CORPORATION EZ) stamrorp, conNecTICUT
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CONTROLID
REMEARCH
CORPORANION

SUMMARY OF SOURCE EMISSION TEST DATA

CLIENT Pt pace LOS_oF_ /L&
Location of Test PRI Rn\,/ OVUTLET JOB NO. Y. 7 730-F
Test Evaluation of ASNE
GENERAL DATA
DATE OF TEST - -2 -2 [t-1=11
TEST NO. \ Q 3
BAROMETRIC PRESSURE ('’ H) 29.6¢ X.47 .59
STACK PRESSURE (*' Hy) . ¢6 x4 24.59
AREA OF STACK (Sq. Ft.) 07? 2.07 .07
ELAPSED SAMPLING TIME (Min.) 10D ) 20
GAS DATA
AVERAGE GAS VELOCITY (Ft./Sec.) 17- 721 177.7€ (72.70
AVERAGE GAS TEMPERATURE (°F) 20 80 75
GAS FLOW RATE (CFM) 7SS I3, 7 | 75033
APPARENT MOLECULAR WGT. (#/Cu.Ft.) X709 | 28964 | 78.892
GAS ANALYSIS, _o&s5aT ___ BASIS: _ ‘
C0,% 3.5 3.5 35
02% -1y 18.7 \8.7
C0% 0.3 O\ 0 0.0
Ny% 7S ?27.8 7728
H,0% NES 8044 2.6
PARTICULATE CONCENTRATION DATA
VOLUME OF WATER CONDENSED (cc) o ' \Q
WATER VAPOR VOLUME, METER CONDITION (CF) \.aa7 1,990 1784
VOLUME OF GAS SAMPLED, METER CONDITION (CF) &4.72 G4.52 43.45
TOTAL VOLUME SAMPLED, METER CONDITION (CF) &4,717 65,268 | .04
VOLUME OF GAS SAMPLED, STACK CONDITION (CF) 22453 | ©7.883 | H4.4%6
VOLUME OF GAS SAMPLED, STANDARD CONDITION (CF)| &4. 10 6d4a8 | A7 éeo
SCLUBLE FLOCRIDES (NO2ZLE wash) Mg 3.4 \q 52
INSOLUBLE  FLOORLOED (No2ZLE w%&j ™Mq o049 oS )
SLUBLE FLUORIDES ( MUGBLE P NG 2.2 3.5 .o
INSOLUBLE  FLuoioes | Tii&wafﬁgél\zmﬁlﬁmﬁ a1 7.0 16.4 23.3
TOTOL  FLOOR\DES 33.3 5.3 43.7
FLUOR\DE cM <o io6d be fon T | (877 | 4138 1.647




REPORT NO, Y- 7730"/:'" L | 'P.age/é‘éof/él Pages

F- EMISSION DATA

pr\\‘mmu OMT/C% # / /}1 Z3/C | : ﬁ;r:jf‘

Run vo. | o "7 1P 77 | P
Date '7"/7/ %/7/ H/”/7/ /{/”/7/ “/’77/
mg F- | 3., 1067 122370 | 33%

T - Average Gas Meter Temperature, °F |40 |co | 4o |co | ¢0

Ph - Barometric Pressure - "Hg abs, {2906 V294 | 2946 | 29.66 | Z7¢¢
- Vol £ led 197 | 7 .
e A o Czjéniy |77 |77 1777
SCFM | 2190 7270 V0070 | 7770 7170

/b F‘/ ‘
Hr. | 049 1.012.1.300.094 |.455
Tow
° f%‘/ﬁ 0519 V0517 {251 |4.5/9 |25/7
/b F / .
7on Al : : 092.1.023.57¢ .78 {. 877
e = 1471 Xlo rmgF (T w—Abo\ SCFM

=
Vi 1,




’ ' , 07 it
REPORT NO., \/— 7730-F Page/ of ’ Pages

P~ EMISSION DATA
77“‘"'6/:'
Primany Outhet _#o  Mrezle _impirse
’ ' _ 5;/a f";é/ 5ol r?«éz Tl

Run No. F S '
Date '7"/7/ 7/ '7’/7/ 7 7/ H/’/u
mg F- /.7 105 3.5 /6 d | 03

T, - Average Gas Meter Temperature, °F | Lo Lo A, Lo Co

Ph - Barometric Pressure - "Hg abs. 12947 \19.47 \}7.47 79.47 V2947

Um - Yolume of O Fene. Pr.3 (45 |G 52| A, 52|52 €752
SCFM ' 160 | 720 \re V rrea e,
a7

Hr. 027 Lwo7 | Hel |.240 736
7ow ﬂ// Hr 0.519 \s.517 o519 | 6519 | 0577
TEF
/7Ew Al : o5y V013 1888 |46 2-\14/¥
b F L -
——— = TAXI_am P [ +Hbo ) SCEM

He.

Ve Py




REPORT NO, ‘7/“ 7730-F o ' Page/oc?of /ééPages

F~ EMISSION DATA

Primeng Outll #3  porsle  Triati
e ' b |77 A L
Date ”/’/7/ 777/ /'/’/7/ % Vo1 V'Vt
mg_F- S22 Mo | 233177

Tm - Average Gas Meter Temperature, °F 75 75 75 75 75

Pb - Barometric Pressure - "Hg abs. 129.549 127.59 4759 \2759 | 2259

Vm - Volume of dry gas sampled

@ meter conditions, ft,3 TT4s Vg | 184S 1180 [ 19,95
SCF_N[ ' . 7220 | 7220|7200 | 7220 | 7220,
o F///r' J02 | 023274 454 | .88
72114///#- 0.5/ 10519 0519 V05717 {0579

/v Al 117 Lowt 529 | 579 |74
%?E‘ = .47 XtO‘-L g, F (:_\—m ﬂ—#lbo\ SCFM

»




‘ : 09 oL /éb
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York Research Corporation
T ONE RESEARCH DRIVE, STAMFORD, CONNECTICUT 06904 FIELD TEST D\TATA
l REF.NO. Y- 7730F CLIENT: EPA . DATE: 10 /00 /27
PERSONNEL: /fZs&E LOCATION: MARYEY #Lysr/vyv#1 | TEST NO, /
UNIT: PRIMALY FILTER NO. 4
| P.BAR. _29.4¢ STACK NO. — DIM'N.:__ 3’ TYPE OF TEST:_ 4SME
T. AMB, Yo* —_— —
[CONDITIONS - STACK LOCATION: _ QUILET ABSORB. SOL'N. _NaO4 _
! TESTTII‘I\%ATION/ AP Ts |RmCFM| Tm ;%‘EI%G CO, Oz
Po/NT #S  jo20 / 0 go | - — — 292.3/
| /025 2 10 go .3/ ) 293.9¢
/030 3 i 20 , 28 60 29850
| /035 4| /o g0 /,26 60 304,82
Jodo &I ./6 g0 o 6o 257,00
1 /oYs” 6 /0 8o .90 60 3/,50
/050 7 /0 go b0 60 3,450
} /055 8 LD 3o &3 60 2/7. /5
/706 9 /0 20 8/ 60 22/,20
| /1195 /o || 10 8o _go 6o 328720
I . /1 /0 g0 8/ ¢o 329 25~
. ms /0 80 , 75 6o 333,00
] /20 /3 /0 8o , 76 6o 336.80
2RS4 0 go , 80 b0 3¥0.80
| y30 1S | IO S0 | % b0 | 3wl o |
//35 /6 /0 8o .72 ) 2¢2.00
| st 7 | /0 go , 74 60 354,70
NS /8 N 20 67 50 355.08
L wso Ml 0 | %o , 72 b0 357,65
/SS 20 N7 go , 52 6o 36425
1r /200 __ENDY /D 8o YA b0 262.08
{
! NET TImE 10D r/N. - go 60 6977
i
|




 VELOCITY TRAVERSE DATA

CLIENT_EAA

Location of Test _221AARY _oVTLET

Conditions

Personnel

Ba. 2 b " Hg AMBIENT TEMP, __ 40 oF
29,709

MOLECULAR WGT,

Vs =290x Fs ¢29.92 2895 APxT

PAGE_//O  oF /L5
DATE OF TEST /)7
/
TEST NO.
JOB NO. y-7730F

STACK AREA %27 so. FT.

#/CU. FT.

Fs=10FORSTD. PITOT TUBE

Ps  MWgt. Fs=0.83 FOR TYPE *'S" PITOT TUBE
e 2P0x.83 \/ 29.92 § 28.95 = 2.4
2966 2979
STACK TEMP, STATIC Vs
POINT NO. [  of °K PRESS. K Ap BpxT | \fApxT Ft/Sec.
T=F +460] Abs.

5 go | 5o | — 2 | o | SHo | 238 | 777/
TOTAL g0 SsYo 17.7/
READINGS / ! )
AVE. 50 540 19,97




ﬁﬁS ARALYSIS i
CLIENT __ £PA _ pace_ /7 _ or /L L
DATE OF TEST 12/ /7/

Location of Test FR/MARY — OUTLET |

TEST NO. 4
Conditions | ' JOB NO. y-7730F
DRY MOLECULAR WEIGHT

% Bx Mx Bx Mx
CO2 3.5 035 44 /. SO
. /8.7 /87 32 S, 924
co .3 003 28 08
N2 77.5 , 778" 28 2/, 700

TOTAL __ 27 308  u(d)

TOTAL MOLECULAR WEIGHT
M = Mudy + M,(H20)
Mydy = (100% — H,0%) x M, d

(100% - 17259 yx 29308

Md = 28772
M, (H0)= % H,0x18

/. 759 x 18

Mg (HO) = 347
M= ny7¢2+ .3/7 - .?9:/0?

MOLECULAR WGT. OF STACK 6AS= _2%/2% 8. scu. Fr.

TOTAL GAS ANALYSIS(WET)

H20
CO,




W

REPORT NO. Y- 7730 F ' PAGE F 7" PAGES

1. CALCULATIONS - PER CENT MOISTURE

Client EFA Date of Test ///// /7/

Location of Test FRI7IALY oVTLET Test No. /

JobNo. TY-773¢F

V.P. =,52/8 in. hg vapor pressure of water at meter temp.
Tm= 5§20 ° Temperature at meter in degrees absolute

Vm= 4% 77 cu.ft. volume of gas as measured by meter

Pp = 24.44 in. Barometric pressure
Ve =__ O cc. volume of water condensed

1. Calculate water vapor volume remaining in metered gas at meter
conditions in cu. ft. (Mpp)

MM =V.P.xVm
Py
=S8 x €277
29 .66
Mpy=_/e227 c.f.

2. Convert condensate to water vapor volume at meter conditions (Vy)

Vv = 0.00267 Vw x Tm

PB
= 0.00267 x O x Sz
29,606
Vv = o c.f.

3. Calculate the per c?ntmoisture

%= Vv + MM
mm—X

100%
Vv + Vm
= O +/.227
x100%= /. 759 7
o 146777 0 °
YORW . RESEARCH CORPORATION [7THxl STAMFORD, CONNECTICUT
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REPONT NO. Y- 7736 -~ PAGE //Z or /4L PAGES

2. CALCULATICONS - VOLUMETRIC

Client E LA Date of Test ///// 7/

Location of Test FLIAAL2Y cvreeE T Test No. /

Job No, Y-7730F

1. Vws= O ce. volume of water condensed

2. VWw+MM= /22 ] __c.f. water vapor volume, meter condition
(see ''calculations-percent moisture" sheet)

3. Vm= 6477 c.f. volume of gas sampled, meter condition
4. Total volume sampled, meter condition

= Vv (volume of water vapor condensed in cubic ft.)+Vm

o  + 6977

]

i

67.77  cu.ft.
5. Volume of gas sampled, stack condition (Vt)

Tm=_ 520 o temperature at meter in degrees absolute

Ts

1l

40 o wemperature in stack in degrees absolute

Vt=(Vm + Vv) x Ts
Tm

=( 62727 yx oo
520
Vt=_ 72,453  o.f.

6. Volume of gas sampled, standard conditions* (60°F, 29.90'" Hg)

Vst = (Vm + Vv) x (Pb) x (520°R)
(29.90") (Trm)

= (6977 )yx 2966 x 500w =62.2/0 c.1.
29,.90" S2o

* Standard conditions for New Jersey: T0°F, 29.90" Hg

i |

~

. ;
TS R TON AT O LI A fer oy
YO S ESEARCH ORPODATION

el e W b

STAMTCED, CONNECTICUT




PAGE /Y or//7 pa

REPORT NO. VY= 773, -/~ GES
3. CALCULATIONS - DUST CONCEWNTRATION
/
Client C:;)/f Date of Test ///// /':’/
Location of Test /2/A074Y  CYTLET Test No. /
Job No. Y-7720F
Wt = Gm. filtered dust weight
Vt = Z22.4/52 c.f. total sampled gas, stack conditions
Vst =65.2/0 c.f. total sampled gas, standard conditions
CALLCULATION OF GNAINS PER CURIC FT.
Grains/cu.ft. = Wt x 15.43
vVt
= X 15.43
7.2, .
= oroins/cu.ft.
CALCULATION OF GRAINS PER STANDARD CURIC FT. {(GR)
G =Wt x 15.43
Vst
= X 15.43
7.2/0
GR = grains/std. cu. ft.
CALCULATION OF GRAINS PER STANDARD CUBIC FT. ARJUSTED
TO 12% COq (GRY)
GR = GR
CO2% 12
GR' = 12 GR
COo%
= 12 x
GR' = GR/std. cu. ft.
TOTT T REIEARCE COnPonATION STAMTOND, CONNICTICUT

PR Y .’.u.f./«../ Etasaa Nes il Da il Al L D S ah
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SEARCH DR!VEZ, STAMFORD, CCNN:ECTICUT 06504 FInLD TEST DATA
". CLITNT: = 2 DATE: 0] 1’7 !
LOCATION:_HAZNGY  ALWFUNIUAT | TEST NO, “Z
UNIT: 2 752 FILTERNC. & =+ /2
{
P.BAR._ 29 %7 STACK NO.___— Did'N.: I’ TYDE OF TEST: ASME
T. AMB. o
l CONDITIONS____— STACK LOCATION: YTt ET ABSORB. SOL'N., Mol
| 'I'ESTT;??&TION/ AP Te | Rm CFM Tm gggﬁ . CO, O,
. 1508 | { 10 go — 6o 3¢2.0%
I /570 2 MO 2o Gp bo AV AT
1515 3 A0 % /0% 6o 372.20
[ 1520 Y /0 2o 82 60 376,26
/1525 < | N o , 2. Lo 220.70
| /530 6 .10 o 69 4o 523,90
N /535 7 /0 o 5 &0 28760
1 \@ Al g O S0 82 b0 34,70
‘:]\x /S48 9 /o &o 7 | b0 29¢ 50
| /550 0 /D g0 22 6o 39420
' e So 9 to Yo3. 00
/600 12 /0 pelo L YD 60 o500 5
¥ /4608 23 /0 o 20 60 Y04 eo |
v /625 (smer)i  — — — Yor.io
/630 /¢ /0 6 /00 (O Wi, o
N /435 < 20 73 6o w65
| x st J6 |10 20 7S | Go | b
g < /7 ,/0 SO Ryl 6o 22,00
| /eso /2 | /o 8o e | 66 | #r¢ss
/E5S  ENDI /0 go . b ¢ 26 40
|
NeT Tinre Go  r1in B0 ) AN
-
|




CLIENT
Location of Test _ F0IA452y OVTLeET

Personnel
Ba.g’{_ffz_” Hg

_EF-

e N o Sl

’/ ///7/

Y-2720/~

MOLECULAR WGT.

AMBIENT TEMP. 7Y€ o

¢

Ps  MM¥Wgt.

Vs=2.90x Fs ¢29.92 L 2895 AP x°T

Fs=10FORSTD, PITOT TUBE
Fs=0.83 FOR TYPE 'S’ PITOT TUBE

#/CU. FT.

STACK AREA _ /.07

2.%0%.23 \r 29.92 28,95 =
' 2947 2866
STACK TEMP. | STATIC Vs

POINT NO. oF - °F£+ o ”X;;?- Ap Ft/Sec.

5 fo | 5/ - /O 17.78
TOTAL g6 | k177 (778
READING! ! / /
AVE. 40 5‘/0 | /77




O AnTRT URID
P R DN
t)

inni.«u.-iWH

‘-W
w‘;g

CLIENT é:’P;A , pagE /17 oF ///
I DATEOF TEST _ n/is /77

Locztion of Test ??//m?,(}/ Oy ET

) TEST RO. 2
Conditions joano.  Y-7730F
DRY MOLECULAR WEIGHT
% Bx Mx Bx  Mx

co; 2.5 | o3¢ 44 /.50
02 /8.7 187 32 & 994
co 0,0 o00 28 000

N2 77. € 778 28 20.78%

TOTAL __272200 _ Mx(d)

TOTAL MOLECULAR WEIGHT
M = Mydp + My (H20)
' M,dy = (100% - Hy0%) x M,d

(100% - 3.0¥% yx ___29.308

de'l = 23"7//@
M, (Hy0) = % Ho0 x 18

3;0'/‘/ x 18

M. (H0 = S8

w2846 SH . 20, 90

MOLECULAR WGT. OF STACK GAS = 28964 8. scu. FT.

TOTAL GAS ANALYSIS{WET)

H20
CO2
02
co

F N,




REPORT NO. [~ 7736+/7 paGE // < OF /4L PAGES

1. CALCULATIO\IS PER CENT MOISTURE

Client EFA Date of Test // / /
Location of Test F17ALY owTeET Test No. 2

Job No. Y—777¢F

V.P. =,52/4 in. hg vapor pressure of water at meter temp.

Tm= $é0 ° Temperature at meter in degrees absolute

Vm= 6452 cu.ft. volume of gas as measured by metex

Py = 2%, 47 in. Barometric pressure

Vy = /8 cc. volume of water condensed

L Calculate water vapor volume remaining in metered gas at meter
conditions in cu. ft. (Mp1)

My = V.P. x Vm
Pp
=528 x 6452
29Y7
My = _ g c.f.

2. Convert condensate to water vapor volume at meter conditions (Vy)

Vy = 06.00267 Vw x Tm

Pp
~0.00267T% /8 x S2°
25,47
Vv = , QY9 c.f.

3. Calculate the per cent moisture

= Vv + MM
%—-—Y-—-———‘XlOO%

Vv + Vm

= -9"/(? + ///‘/2—
= 5004 (‘7
ogd reasn LA

STAMFORD, CONNECTICUT




REPORT NO, >/~ 7 730 -/~ PAGE // 7 OF /£ £ pAGES

2. CALCULATIONS - VOLUMETRIC

Client EF4 Date of Test /7 /7/
Location of Test FRIMARY  OuT¢ET Test No. 2

Job No. Y-7730F

1. Vw= /8 cc. volume of water condensed

2. Ww+MM= 990 c.f. water vapor volume, meter condition
(see "calculations-percent moisture' sheet)

3. Vm= $%52  c.f. volume of gas sampled, meter condition
4. Total volume sampled, meter condition

= Vv (volume of water vapor condensed in cubic ft.)+Vm

= 99 + (Y2

=65.369 cu.ft.
5. .Vblume of gas sampled, stack condition (Vt)
Tm= 520 ° temperature at meter in degrees absolute
Ts = SY0 ° temperature in stack in degreces absolute

Vi=(Vm + Vv) x Ts
Tm

=( 65368 yx St
S0 ’
Vt=_672.932 c.f.

6. Volume of gas sarhpled, standard conditions* (60°F, 29.90" Hg)

Vst = (Vm + Vv) x (Pb) x (520°R)
(29.90") (Tm)

= (65369 )x 2247 x  520°F = LY 428 c.f.
29.90" 520

- * Standard conditions for New Jersey: T0°F, 29.90" Hg

YORK RESEARCE CORPORATION STAMFORD, CONNECTICUT




REPORT NO. Y- 773 p - /= PAGE /.20 OF /£ PAGES

3. CALCULATIONS - DUST CONCENTRATION

Client E FA - Date of Test // /// /7 !
Location of Test ?ﬂ!ﬂAZY OVTLET Test No. 2-

Job No. - 71j0F
Wt = Gm. filtere\d dust weight

vt = 67 292 c.f. total sampled gas, stack conditions
Vst =b#4¢29 c.f. total sampled gas, standard conditions
CALCULATION OF GRAINS PER CUBIC FT.

Grains/cu.ft. = Wt x 15.43
vt

= x 15.43
67952
= grains/cu.ft.

CALCULATION OF GRAINS PER STANDARD CUBIC FT. (GR)

GR =Wt x 15.43
Vst

= x 15.43
6428
GR = grains/std. cu. ft.

CALCULATION OF GRAINS PER STANDARD CUBIC FT. ADJUSTED
TO 12% CO4 (GR')

GR = GR!
COz% 12
GR' = 12 GR
C02%
= 12 x
GR' = GR/std. cu. ft.

3 STAMFORD, CONNECTICUT

Yorx RESEARCH CORPCRATION




' L2/ of Léc
York Research Corporation

ONE RESEARCH DRIVE, STAMFORD, CONNECTICUT 06904 FIELD TEST DATA
REF.NO. Y-__7730F CLIENT:__E/A DATE: u o7/
PERSONNEL: RSE LOCATION: _HARVENM AL JsNIvm | TEST NO. 3
UNIT:_ PrimALY FILTER NO., & & 7
| P. BAR. 2959 STACK NO._— DIM'N.: 3/ TYPE OF TEST: ASME
T. AMB. )
] CONDITIONS___ STACK LOCATION: __ QUTLET ABSORB. SOL'N. MeOH |
| TESTT’IJISIgAnON/ AP Te |[RmCFM| Tm |poapmal CO2 Og
1920 l Lo 75 .- 70 S22l o
I 1425 2 D 74 , 44 70 Y3720
- 1930 30 o 7§ .90 70 43530
L - 1435 2 7$ by 70 ¥38,4>
\f\z\s 1940 ' T 2¢ .99 70 442, 85
1S I N 2¢ | 68 70 | wb.2<
~ /950 ? A0 il b6 70 Y445
L 1955 9 Jo 75~ 0§ 70 | Y5295
2000 END 10 -2 , Yo 70 Ysy. 95
1 2070 START — - — - Yy 98 |
e 2008 /10 10 75" Ge 70 %9, 70
o 2020 7 /0 rAY 4o 70 Y6y, 20
‘ 2025 | o 2 | .78 70 | Y48./0
2030 /D /D 75" .73 70 V71,95
|, 2037 0 25 | .52 vo | ¥734
oo €MD /0 75 - 7o 75,05

NET __rme 70 ' Zd To | oA




--------

craroRation
at

 VELGOITY TRAVERSE DATA

CLIENT____EA . e S22 o Ll

Location of Test PAMARY _ OVTLET DATE OF TEST ////// 7/

Conditions TEST NO. 3

Personnel g0, Y7730 F

Ba.R%- 52 " Hg AMBIENT TEMP. __ Y2 °F STACK AREA __7-27 _sq.FT.
MOLECULAR WGT. 2{?-3’77 #/CU. FT.

Vs =290%Fs \/279.92 x 28.95 AP x'T Fs= 1.0 FOR STD. PITOT TUBE

Ps ~ MWgt. Fs=0.83 FOR TYPE 'S"* PITOT TUBE
= RPw.83 29.92 ) 78.95 = 2.Y%
29,5 28§77
STACK TEMP. STATIC Vs
POINT NO.| of °£ PRESS. K Ap BpxT | \fapxT F1/Sec
T=F +460] Abs. ’
5 7¢ | S35 — 2,42 | /0 535V 723 | 1270
TOTAL 2¢" | §358 /7.70
READINGS / ! !
AVE. 75 538 /7.70




CLIENT

=2

‘ GAS ANALYSIS

Location of Test

Conditions

FRIMARY OUTLET

DATE OF TEST ////// 7/

TEST NO. <
josno. Y-7730F

CO;

DRY MOLECULAR WEIGHT

% Bx Mx Bx  Mx
3.5 038” 44 /. S¥o
/8.7 /87 32 5.98¢
.0,0 , 000 28 000
27§ 778 28 2078

TOTAL _ 27308  Mx(d)

TOTAL MOLECULAR WEIGHT
Mxdy + My (H20)
M, dy = (100% — Ha0%) X M,d

(100%_3.63‘7 yx  249.308

Mdy = 2824
M, (H0) = % Hy0 x 18
3,637 x 18

M o= 655

w2024, 655 . 28997

MOLECULAR WGT. OF STACK GAS = _2_?_2_?_7__ LB./CU. FT.

H20
CO2

TOTAL GAS ANALYSIS(WET)




REPORT NO. Y=~ 7730~ F . PAGE /:24%/OF /44 PAGES

1. CALCULATIONS =~ PER CENT MOISTURE
Client E/A Date of Test // /// //l

Location of Test FLIMARY  OUTLET Test No. 3

Job No. Y-7730F

V.P. =,7392 in. hg vapor pressure of water at meter temp.
Tm= 530 ° Temperature at meter in degrees absolute
Vm= ¥2.4§ cu.ft. volume of gas as measured by meter

Pp =_2247 in. Barometric pressure

Vo =__ 7% cc. volume of water condensed

1. Calculate water vapor volume remaining in metered gas at meter
conditions in cu. ft. (Mpy)

MM = V. Po x Vm
Pp
=41392x ‘/{r W

29,59
My=_2r27/0 _c.f.

2. Convert condensate to water vapor volume at meter conditions (Vy,)

Vv = 0.00267 Vw x Tm
PB

=0.00267 *'> x &30
29,59
Vw= ,57¢/ c.f.

3. Calculate the per cent moisture

= + MM
B=Vv+ MM 009

Vv + Vm

= ,S?2% + 4,2)0
x100%= S.637
7y tyg s ’

%

YORK.RESEARCH CORPORATION

AET
87114 STAMFORD, CONNECTICUT



REPORT NO. \/ - 7730-/~ ' PAGE /23 OF /£ £ PAGES

2. CALCULATIONS - VOLUMETRIC

Client EFA Date of Test /) /l/ /7/

Location of Test (4 ARy QUNET Test No. 3

Job No. Y"7730F

1. Vws= ]2~ ecc. volume of water condensed

2. Vv+MM= L7929 c.f. water vapor volume, meter condition

t———————

(see ""calculations-percent moisture' sheet)
3. Vm= “/X'L/.( c.f. volume of gas sampled, meter condition
4. Total volume sampled, meter condition

= Vv (volume of water vapor condensed in cubic ft.)+Vm

. S7Y 4+ Yeds

it

#0224 cu.ft.
5. Volume of gas sampled, stack condition (Vt)
Tm = §30  °temperature at meter in degrees absolute
Ts = $3S  °temperature in stack in degrees absolute

Vt=(Vm + Vv) x Ts
Tm

=( a2 ) x '5'3(
530
vi= Y V56  c.f.

6. Volume of gas sampled, standard conditions* (60°F, 29.90" Hg)

Vst = (Vm + Vv) x (Pb) x (520°R
(29.90") (Tm)

= (1oL d) x 2959 x  520°F = Y7600 c.f.
- 29,90" 530

" » Standard conditions for New Jersey: T0°F, 29.90" Hg

YORK.RESEARCH CORPORATION STAMFORD, CONNECTICUT




REPORT NO. Y- 7730-F PAGE/-2L OF /L PAGES

3. CALCULATIONS - DUST CONCENTRATION

Client E PA ' ' Date of Test | }H /‘l !

Location of Test?ﬂ}MAﬂY OVUTLET Test No. 3
JobNo.  Y-1730F

Wt = Gm. filtered dust weight

Vt = /2. 49, c.f. total sampled gas, stack conditions

vet =¥7600 c.f. total sampled gas, standard conditions
CALCULATION OF GRAINS PER CUBIC FT.

Grains/cu.ft. = Wt x 15.43
vt

= x 15.43
77.9%6

= grains/cu.ft.

'CALCULATION OF GRAINS PER STANDARD CUBIC FT. (GR)

GR=Wt x 15.43
Vst

= x 15.43
¥2.600
GR = grains/std. cu. ft.

CALCULATION OF GRAINS PER STANDARD CUBIC FT. ADJUSTED
TO 12% CO3 (GR')

GR = GR'
C02% 12

GR' = 12 GR
CO2%

= 12X

GR!' = GR/std. cu. ft.

YORK' RESEARCH CORPORATION STAMFORD, CONNECTICUT
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B REPORT NO, Y=7730 -/F - Page /27 of 14 Pages
N 'S02 EMISSION DATA
T, [et
RUN NO, / Z 3 7
' % 1 h /"
G 4 4
Date /,’/7/ //7/ //7/ / 7/
mg SO0 At | w01 179 |S%0
Im - Average Gas Meter Temperature, °F 42 ‘/? 5° 5 7
Pb - Barometric Pressure, "Hg abs, 29.97 29,47 12944 |22.64
Vm ~ Volume of dry gas sampled @ meter 837 .36 .4 27
" conditions, ft.g ' 7 5t | 7l
ppm S0 253 129 27.5 19/.9
ppm S02 = 0,751 X mg S02 X (Tm + 460)
Py X Vp
L WORK:

A
B rescarcw
O COtPoRATION A
' 2
2o o g F




GAS SAMPLING FIELD DATA

JOB No._Y-7730 E -
Material Sampled for 504 Ihkf'

- Date llj 9/]/

Plant ﬂarkv 4/»1 ' . Location Zé e 42‘(/& i d{ Cf"’h

¥
Bar. Pressure 27 g7 "Hg Comments:

Ambient Temp.

Run No. '/

Power Stat Setting

Filter Used: Yes No ¥
Operator ]
M| emoed | aiem | me
€30 /79.39 27
§70. 180.02 JE
920 /%] 42 79
779 182,09
130 /33.57 1z
4o /7426
/2 09 /$5.4¢ 4 ¢
iy 19¢.33 ’ 2
10 30 18776
Comments:

Impinger Bucket No.

Meter Box No.

NCAP 36 (12/67)

L rrstancen N
Aconrosanon &
ey e g




e L S . ) erar s DnRILL N o

S | . - Ja7 o 146

* " GAS SAMPLING FIELD DATA

08 N0, ¥-7 730 F

»Material Sampled for 102_ 7, //7['
vate_Jl/2/71 _

* prant Harpy Alw Location The [efles, Dregor
Bar. Pressure 29 .47 "Hg Comments:

Ambient Temp.

Run No. Z

Power Stat Setting

Filter Used: Yes No X
Operator =~ T

%Ifomgk METER (Et3) sgg’}gubg{g%m) METERTExEMPERATURE
3o A13-719 '
1740 19 bz e -
900 . 0% 50
1/0 2L 28
720 AT e S0
) 2)8. %Y
/D 02 270.29
/0 /0 22092 20
/030 222.3S
Comments:
- Impinger Bucket No.

Meter Box No.

‘,Hi ,
— NOAP 36 (12/67)

X ristanch
D, COSPORATION
, A
g ;



o

T ™,

.. GAS SAMPLING FIELD DATA

JOB ﬁo.)"Z?.«’a £

' IA/C,TL

/30 2/ /64

Material Sampled for SO—L
- Date /I/q/Z/ N
yE 7

Plantjfﬂ LYV '4/ m..

"Hg Comments:

va .
Bar. Pressure 2&,'.(9 ‘/

Ambient Temp.

Run No. 3

Power Stat Setting

Location ZZg: ,0( éfi Qmmaaa

Impinger Bucket No. '

Filter Used: Yes No
Operator
B | emoen | o | e
Nzo | /g% 90 A
/20 /5774 0
W/ 120.5]
1200 13/.29
[2.20 /72. 41 g0
230 | 192.3% T
19, 119.72
1300 /95.40
/340 /96, T2 . 52
Comments:

Meter Box No.

NCAP 36 (12/67)

F ovaury
Y conreoure ¥
-YOR
Qovoine g
), CORFORATION
U s

o d a2

A



. /3/%/4%

GAS SAMPLING FIELD DATA -

Cmveyzznf
‘Material Sampled for . S 0 e Zm /¢7L

-Date //,/ ﬁ,/‘zl

' o Plant#Aryy Alm I;OCBtiOT; ML//S drc‘:.,fdh
: Bar. Pressure_A7:6 A "Hg Comments:

‘:f . Ambient Temp.

| Run No. /7,

Power Stat Setting

' Filter Used: Yes No X

I4

Operator E7
%?uczx METER 1330 s%?uzm'{g%m) mnkrsxmmmm
/20 22300 59
3o | 223,79 g6
50 225./4
{1200 225 - %3
/220 22.7. 29
1230 227 77 , S8
/250|  227.31 28
1300 2320.0/
/1320 231 4] . A
Comments: .

Imﬁihger Bucket No.

Meter Box No.

PR R
RESEANCH
b COarORAYION 4
B ragals

NCAP 36 " (12/67)



""" ‘repor No,_Y-7230 £ _

" RUN NO,

A I n -, X u e
o i gt gy e REBR N AN
O v RS AL ’ S
v R : S
AT 2E XBRRDTI A5 R S N ,
CEN T e P
¢ “ .
Mt ‘

S02 EMISSION DATA

Ot

Page 13208 /L6 Pages_‘

/

2

Date’

'%'/7'1

e

7,

s

mg SO02

71/

LS

/07 3

50.5

Im - Average Gas Meter Temperature, °F

4$

a3

95

Pp - Barometric Pressure, "Hg abs.

2946

294L

'2711/ 7

2797

Vm - Volume of dry ggs sampled @ meter
conditions, ft,

847

Y93

g0

59

ppm SO

/7.3

23.5

/68

ppm S02 = 0,751 X mg $02 X (Tm_+ 460)
Pp X Vp

@ ouaury
YORK
g £ 8
\g
) CORPORANION )
4 o

S oy r




308 M0._Y-7230 F

oW A R g
L F; e F‘ »
. ’ ‘- o .J
ks . <

VA K R L
" GAS_SAMPLING FIELD DATA. © o »

Material Sampled for 'S0,
D

Dutlet-

- Date //,//// Y.

Plant Harv v

/4[ M

t.oéationj& . 42‘&5 /7. €52

Bar. Preeéure 12164

"Hg Comments:

Ambient Temp.

Run No. /

Power Stat Setting

Filter Used: Yes No_X
Operator E£T1 |
%ﬁgK b'il:ZTER (rtd) smﬂ‘gvrlus;mT(ng) mTERnTaEMPBRAm
07490 233.0/
2750 233.72-
10/ 23S. /6
10 20 2 3589
/D40 A 37 &]
p So 237. 7L
10 237.34
/Ao 240.0|
I/ 0o 24197
Comments:

Impinger Bucket No.

Meter Box No .

NCAP 36" (12/67)




A ,\l;“' : .,-’.»'.4 l_{". '.f&) R ,4 '_:_,;;,‘:: “x ‘,‘i ’ s ” ,'.(”“ _‘v o " /3 ‘7/ % / 6 b ' -‘.f
T " . GAS_SAMPLING FIELD DATA | 3

i " 308 MO, 5‘7)3{4’-’
: Materiai Sampled for 502_ 'Og f/ (7L
‘Date J{///r/ZI | |

Plant /}n,\yu Alm " Location Zég Qgér,g CZtt;é?t

Bar. Pressure_ A29:L6 _"Hg Comments:

Ambient Temp.

Run No._Z—

Power Stat Setting

Filter Used: Yes No_X
Operator ET
T e | oo | om
030 20/ 41
/040 A202. 12
fioo 203. 50

/1 /o 204.20

1132 205,62
1140 206.31
12.00 207 7%

J2/0 29% 44

1230 %09. ¥4
Comments:
Img;inger Bucket No.
; Meter Box No.
; NCAP 36 (12/67) W

g



fope o 0¥ 7 GRS SAMPLING FIELD DATA

#4007 o N0 Y7730 B |

' Materiél.Sampled for ,SQ; ' 0 n,f/(f

- pate__Ji/11/7] o -
Plant_‘[&_ry/\_/ Alm Location ZZ‘ | QQ&; Q“?,n _

Bar. Pressure 21.47 "Hg Comments:

L h\* LA o /35 ‘Z/ /46

Ambient Temp.

Power Stat Setting

'Filter Used: Yes __ No_X

QOperator '

%%K D;ETBR Et3) s%?uﬁm%?m) @Tmrglmmmm
/250 L0719 | | Y2
1300 207.8¢ : T4
1/320 209. 25 . 49
1330 109.92 |

1350 2// 32

/%00 2{2-0/ |

420 2/3.493

JRED) 21417
Cc/;/un%gta: ;“ 5 STt 7

Ilhp:lnger Bucket No.

Meter Box ﬁo .

. NCAP 36 (12/67) NG



L)

‘r JoB No. Y-772.3C F

GAS SAMPLING FIELD DATA

JS e 06, /oo

Material. Sampled for_ S/,
T

Ontlet

Date L////,/ 2L

Plant_Jy ryv

Al

29. 47

Bar. Pressure

"Hg Comments:

Ambient Temp.

Run No. 4

Power Stat Setting

Location Z[:. ﬁﬂ[ggl Q“j,u

Filter Used: Yes No_X
operator_____ £ [ '
gli.ong METER (Ft3) S%?[JNEET(‘E%M) WTBRT;I;EMPERATURE
2250 244 55 0
1300 245,23 52
/320 244 4 | S
330 R47.31
/250 24%.7¢
400 299. 79
1420 150. 8¢
1430 281.59
e, ASRTE

: ‘Imp:lnger Bucket No.

Meter Box No.

NCAP 36 (12/67)




REPORT No. Y- 7 /30 I- Page’ 2 of /“’Pages

F- EMISSION DATA

_LniET
Run No. / =2 3 % S 16
Date ///F 1 /f L4 /2 //,/[— ///f'f //,/c{
mg F- 39 20l 76 0/0) 37 323) 20,055 | ¢S, 3¢ 72, ‘I7j
Ty - Average Gas Meter Temperature, °F ‘/‘/ //oc //7 S/ /7(/ /-/CI'
Pb - Barometric Pressure - "Hg abs., 129.¢571 25.¢51 25.65129.¢s125¢ 5] 2%
— Vm - Volume of dry gas sampled ‘ . )
@ meter conditions, ft.3 - ) &3(: 755 2.50 7«57 7 S5O
SCFM L8576 16876 16578 |08 78 10878 [eSTR
/6 F~ /
. A/Hn . 368193214 33§27 |5ad |55,
on A ‘
- Fﬂ"- 579 Lst5 | srol ST s14).519
- /7—O~‘ AI | ) 7.0('] /(70‘5 S’j% /5,53 (\Ia /G Y]

b F _ — -
——— = TAVXIO_ g B (o Hu0) ScFM
~ H(‘. i Y \/M P .

-

b




508 N0, Y-7730

/O Uf =N~
- GAS SAMPLING FIELD DATA S

Material Sampled for fjn-/c'f' "/%F l'nélﬁ 0
- Date i/ f’!jL '

Plant/fq ry v A/um ' Location /e Yy ~
v —H.LMA,._QLQ,J .

Bar. Pressure_294 § "Hg Comments: 2

Ambient Temp.

Run No. /

Power Stat Setting

Filter Used: Yes No X

Operator E T

CLOCK FLOW METER METER .i‘EMPERATURE
TIME METER (Ft3) SETTING (CFM) ™
0-45 { " M8Y. 86 40 |
p s /15593 ’
25 154 20
/)5 /5787 Y0
/124 15%.6
135 /5 42
Nas /e0.9]
55 /6. 8% |
/200 ez .o AL
Comments: S ' " e

Impinger Bucket No.

Meter Box No.

NCAP 36 "(12/67)




RN Lt; o=

.- GAS _SAMPLING FIELD DATA .

JoB No. [~7730 F |
Material Sampled for IA_/CJL ﬁlF l'n /{1 0

Date /7/ £/

PlantJAfV\/ /4/;“,,‘ ' hocation A 2 s
7 . —Li—&&—)——ﬁﬂéﬂ .

Bar. Pressure 249.65 "Hg Comments:

Ambient Temp.

Run No. Z

Power Stat Setting

Filter Used: Yes No X

Operator ET
me | METER (Ft3) Sg’i"g“IqNEml(‘EII{'M) mTBRTﬁmPERATURE
0 4S /90.03 “4
N5S (9170
1105 /9262 ~ 95
115 473.38
/128 /54.29 79
/)28 /25.9]
145 )56 . 1)
/)5S 197-94
1209 /1837
Comments

Impinger Bucket No.

Meter Box No.

NCAP 36 (12/67)

Q. cotroranon £



/Y0 Lg /é 4

. GAS SAMPLING FIELD DATA

JoB No.Y~7730F
Material Sampled for I L/&?" #F Ln //}0

- Date 4’[’/5’/71
Plant H)\N\r/ A}.m . ‘ Location ]/e_je//(il P[f‘_lqm
Bar. Pressure 24.t5 "Hg Comments:

Ambient Temp.

Run No. 3

Power Stat Setting

Filter Used: Yes No_ [
Operator ET
T METER (Ft3) SBTFL?;NPGM(EI;M) METERT»T«EMPERAME
(325 /63,00 4
J335 16408
1395 /L5.49 4g
J358 /44.23
1408 /67.19
1918 [£8.26
428 /679.3¢
) 135 /70. 26
1440 170.58 .
Comments:

Impinger Bucket No.

Meter Box No.

" auauty
M

s 1401120 \
s -1
i <1
AB2ENS

corroansan

NCAP 36 (12/67)



A7)
. GAS SAMPLING FIELD DATA

08 N0. Y- 7730 F
Material Sampled for Ih/{;{' %F /n ,4/3_0

Date ﬁ,/ E'/'Z[
Plant /U;(_r[/\( /f-lm ' Location Hg éééﬁ; 4'2565;@
Bar. Pressure <7.6% " "Hg Comments: :

Ambient Temp.

an No. ﬁ

Power Stat Setting

Filter Used: Yes NOJ
Operator
T emoen | s | o
1325 (7§30 50
(335 /21728
|345 200.3) S
/1255 20 /.36
/405 202.43
g 2036/
/428 Av4.42
1435 A05.3%
14 40 205-75
Comments:

Impinger Bucket No.

Meter Box No.

NCAP 36 (12/67)




/Y2 ol SEk

GAS SAMPLING FIELD DATA

Jon No. Y7730 |
Materiai Sampied for 71L/471 /‘1(/‘- /i //vLQ
Date 1/,‘/‘5"/2/

Plant_fqr v/\l Al m
Bar. Pressure <9.05

Anbhient Temp.

L°°ati°“.1.¢(_ﬁ_/2c[/:.:_ﬁu_g!n

"Hg Comments:

Run No. K

Power Stat Setting

Filter Used: Yes No_ X
Operator
ngobéx METER (Ft3) SETFL?:VIVNZ;E?EE%M) DETERTSBMPERATURE
WwAY 17/.75 /0
/Sh g /172. 74
/525 17391
1545 174.83 e
/55 125-72.
/505 196,28
AR /77.39
1528 17844
/530 17926
Comments:

Impinger Bucket No.

'Meter Box No.

e
NCAP 36 (12/67) e
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GAS SAMPLING TFIELD DATA

JoB No.Y~ 77230 P
Material Sampled for lnj{'f JF [n //ﬂﬁ

‘-e__L /‘6/ 7/
Plant l%Ar« \/}/ H/u,ﬁ' Location Zéﬁ é]g szgs 0 :4;25-
7
Bar. Pressure_29.65 "Hg Comments:

Ambient Temp.

Run No. {

FPower Stat Setting

Filter Used: Yes No X

Operator

S eman | aentaw | W
1575 205,96 A
(s28 4 406 3)

/525 Ab7.06 S0
15§45 40726

1559 204, 3 A2
/658 AJD G2

Jt /% EYIRA

VL 25 21234

/.30 AlI3-16

Comments :

Impinger Bucket No.

Meter Box No.

K itriarcn
% co:vounou
N, re

NCAP 36" (12/67)
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19y Sl
P EMISSION DATA
(DoTLET
Run No. \ 2 13 "IL
Date / ./f 24l 11//1 ) /11
7 7 7 7
mg P- 2871018 260 Q:B?] boda00

Tn - Average Gas Meter Temperature, °F L/"ﬂ SO |43 |44

Ph - Barometric Pressure - "Hg abs. 1 29.601094 71 29.59 9.5
Vin - Volume of dry gas sampled

@ meter conditions, ft.3 17.50 1 1.921 \bwogl /0.6
SCFM 20971 26471 7047) 7697
16 7 7, A '
[ 45 1957 1,620 60 |

Tov A/ :
- Jrio ) 509 1,55 5719].575
/7'E>- Al B /,3”1,1. /,347/ L9 1/ /6

fl

L -

X e pe——— -« me & myiry. e
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GAS SAMPLING TIELD DATA

/]~ t/p ;o

taterial Sampled for Oﬁ//!p/‘ //F Lo A/;hd

pate_u/i/71
7 7/ -

plant Mepyy  Alm Location P2 flec.  Drcc ok
v

Bar. Pressure ,29:45 ‘"Hg Comments:

" Ambient Temp.

Run No. /

Power Stat Setting

Filter Used: Yes NOX

Operator £ T

CLOCK FLOW METER METER-TEMPERATURE
TIME METER (Ft3) SETTING (CEM) ™
/545 A/6 .7/
88 2/7:60 2/ ¢
1575 2/ 7.200

/b5 209 72~

6% 22 .14

/655 22/, 81 <4
/715 223.20

1725 223 4D

Comments:

Impinger Bucket No.

Meter Box No.

NCAP 36 (12/67)

£ quaury K
p{  Contaoutp

; Y3

L REstaAKcE 4]
CORPORATION ¢ /
et

-
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GAS SAMPLING FIELD DATA

JOB NO. Y7730
Materizl Sampled for ﬂ/”[/ﬂ]ﬁ- ///L—J'h //{(ﬁ

: Date_JQ/70/7/
4 7
Plant_Aa /;ZLm Location 7 r(g, é /é"lg/,j £ pos 247
/
Bar. Pressure 29,47 "Hg Comments:

Ambient Temp.

Run No. 2

" Power Stat Setting

Filter Used: Yes No X
Operator ET
g?l?igx METER (Ft3) sg%g“;ugmzr(ﬁ%m mTERTﬁEMPERATURE
154% 233./6
55 253.9/ So
35 285 1Y
28 255 %L
i 45 257,27/
/555 257,99
AR 25932
625 260.02 Lo
Comments::

Impinger Bucket No.

Meter Box No.

NCAP 36 (12/67)

y AN A W
Le5EASCE F
R\COT2ORATION

’b,h e 5y
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GAS SAMPLING FIELD DATA

JOB No.Y=7730 & =
Material Sampled for D&ﬂﬁf‘ /7//: ‘n //;_O

Locationj ,(_,z_ 425 gﬂ /) Jrc 2h

"Hg Comments:

vate_/t/l/7r

Plant /7/4»&}/ /4/ m
29,59

Bar. Pressure

Ambient Temp.

Run No. ¢

Power Stat Setting

TS e emeens gy e s e P L L

Filter Used: Yes No )i

Operator E T

CLOCK FLOW METER METER TEMPERATURE

TIME METER (Ft3) SETTING (CEFM) ™

1630 A24-70 72

0670 227. 72~ wavi
60 229992

)//0 230.7/ 9

&30 272,23

0740 233. %9

900 238.¢9

0810 23 6 -99

Comments:

Impinger Bucket No.

Meter Box No.

NCAP 36 12/67)




/Y ‘Z Zda

", GAS SAMPLING FIELD DATA

J0B N0.Y-7230 F
Material Sampled for ﬁjﬂl /{7‘ f/F n // )

Date QAH/%}

Plant }fm L}, Alps Location [/ /j{//(_‘f ﬂt&; 24
. Bar. Pressure__ X G)i&l "Hg Comments:
Ambient Temp.
Run No. 4
Power Stat Setting
Filter Used: Yes No7x
Operator £ 7
CLOCK FLOW METER METER‘TEMPERATURE
TIME METER (Ft3) SETTING (CEM) ™
D620 263.00 </ 7
0L 4D ALY )
00 Z{6 .52,
2/0 247 36
0737 267 /¢
D750 2702/
0 %D 272.98
2% /0 173 02

Comments:

Impinger Bucket No.

Meter Box No.

NCAP 36°(12/67)
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ORSAT FIELD DATA

JoB No._Y-72730 ~F

Location P,,_L,vm,_r}, ‘ZM/Q‘I/(/ Ou flc £ Comments:
Date / /’&/,[7/
Time [Q M.

- QOperator @ g E

Test oy ', ©,) | <o)
NLE I~ Reading 1 |  Reading 2 Reading 3
/ 34 22.2 2).‘4
2 2.4 | ass 22. ¢
Re 3.6 224 R3.0
OUT LET
/- 3. & 22,2 22. 8
3.3 22.6 22.8
3 3.6 /.3 RA.0

; \
-: v > L ,}
0 ol
PN,
By restaxce Jy
A Lorrosanion &)

o S
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ORSAT FIELD DATA

JOB-NO. ¥Y-2220-R

LocationijMA\. — T /g f /Oa‘f fe 7" Conments:

7

Date__ s/ )11/ 27
’ VA
Time 2.

Operator QS E

Test - (C0y) (0,) (co)
Reading 1 Reading 2 Reading 3
ALL 5 T —
, 2. ¢ )5.8 /5 -8
R 3.9 /5.4 /5. ¢
=3 3.6 /8 ¥ /5. 8%
Ovre 8 T
/ 3.2 /9.0 ) 7. 0
‘Q 3_2 ) N /8.8 ‘/g.?
3 3. 6 /8- 2 /g: R

b/ conrroun

YORK:

(A sustancw A
B conronanon g
el

R
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ORSAT FIELD DATA

JOB NO.Y~2730 -~

14

bLocation 52:9 md “f‘ =T o l:t f;'"(. 'i’" Lo Comments:
Date //[8[7/‘ '
1 4 ! 4

Time

Operator QS é

Test (Coy) (0,) , (CO)
Reading 1 Reading 2 Reading 3

/ 0.0 20.¢ Q0. C

2 6.0 R0. 6 RO &

©.0 RO 6 R0.6

5w,
Quaury &
CONTROLLID W)

g Ny

Stas
AR

AW

e

R

N
et

o



JoB No.Y- 77230-F

Location Seco Mo&aw;;

ORSAT FIELD DATA

- T PLE 7}/0075:7Comments:

/S ag /éé

pate___ 11 [ [2/
rr
Time
Operator @S &
Test (CO,) (05) . (c0)
Reading 1 Reading 2 Reading 3
I ET . —
, fo) AR08 RO-&
2 O A/. D /.0
O RO .8 A0. 8
OLTILET
/ o 205 A0 6
2 o. - 20.¢ Ro-6
3 O A0.6 2o0.6

A

WA L

s 2y

Y ouauty
contzouts

‘YORK
- o
B atssancun %
D\ CONPORATION 4
et
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IV. GENERAL SAMPLING METHODS - APPARATUS ANI) PROCEDURE

PARTICULATE SAMPLING TRAIN - APCO MLTHOD

Apparatus

The sampling apparatus consisted of a 5 foot probe, cyclone,
filter, four impingers, dry gas meter, vacuum pump and {low
meter as shown in Figure 1. The stainless stacl, button-<hook
type probe tip (1) was connected by a stainless steel coupl ing
(2) with asbestos packing to the probe. The probe (3) consisted
of 5/8 inch outside diameter medium-wall pyrex glass tube with

a ground glass joint on one end. The glass probe wuas logaris-
thmically wound from the entrance end with 26-gauge nickel-
chromium wire. During sampling, the wire was conncected to a
variable transformer to maintain & gas temperature of 250°F

in the probe. The wire wound glass tube wuas wrapped with

fiber glass tape and encased in a L-inch-0D stuinless steel

tube for protection. The end of the steel tube that docs not
have the balljoint protruding has a nut welded to it Por
connection to the stainless steel coupling used to attach the
nozzle. The probe connects to a cyclone and rlask (4). The
cyclone connects to a very coarsc fritted glass tilter holder
(5), which holds a tared glass {iber lilter. The cyvione, ;
flask, and filter were contained in an electrically heatoed
enclosed box (6), which is thermostatically maintained at a
minimum temperature of 250°F to prevent watcer condunsation.
Attached to the heated box was an ice bath (7) containing
four impingers connected in series with glass balljoints.
The first impinger (8) receives the gas stroeam iTom the
filter. This impinger is of the Greenburg-Smith design
modilied by replacing the tip with a 172 inch 1D glass tube
extending to 0.5 inch from the bottom of the I'lask. This
impinger was initially filled with 100 milliliters ol dis-
tilled water. The second impinger (9) is a Greenburg=smith
impinger with tip, and also [illed with 100 milliliters ob
distilled water. The third impinger (10), which was loft
dry, is & Greenburg-Smith impinger modilied ike the Fiest.
The fourth impinger (11) is also a Groeenburg-smith type
modified like the first and contained dry silicva gel.

From the fourth impinger (11) the effluent stroam Flows throug
a check valve (13); flexible rubber vacuum tubing (J4) 1 vieuuam
gauge (15); a needle valve (16); a leakless vacuum pump (17),
rated at 4 cubic feet per minute at 0 inches o) mercury gaude
pressure and 0 cubic feet per minute at 20 inches of moreum
gauge pressureé, and connected in parallel with a hy-pass valve
(18) ; and a dry gas meter rated at ocubic foot per revolution

YORK RESEARCH CORPORATION f,vonx 'STAMFORD, CONNECTICUT
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(18) . A calibrated orifice (20) completes the train and was
uscd to measure instantaneous flow rates. The three 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 manometer (21) across the cali~-
brated orifice is an inclined-vertical type graduated in
hundredths of an inch of water from O 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 6%

at the outlet by the Federal Project Officer.

S0 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 frit 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 Pyrex
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 fiber glass
insulation tape.

The probe connects to a coarse frit midget bubbler containing
15 ml of 80% isopropanol and three 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 leakless pump and a vacuum gauge and needle valve were '
installed at the inlet of the pumnp. The dry gas meter had a
sensitivity of 0.001 cubic foot and was fritted with thermo-
meters on the meter inlet and outlet.

YORK RESEARCH CORPORATION (555 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 H,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
"applying suction; if the meter does not creep, the system is
tight.

YORK RESEARCH CORPORATION
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A calibrated type "S" Pitot Tube was attached to the probe and
connected to an inclined manometer with a sensitivity of 0.01

Oxides of Nitrogen

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 phenoldixulfonic acid reagent and ammonium hydroxide. The
yellow trialkali salt of 6-nitro-l-phenol-2, 4-disulfonic acid
is formed, which was then measured colorimetrically.

CcO02, 02, CO by Orsat

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

YORK RESEARCH CORPORATION (555} STAMFORD, CONNECTICUT
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PRI

AR

HARVEY THE DALLES 10G

S

11-8-71 - Monday

0700 - Arrived at Harvey Plant - ' !
1045-1200 - Inlet HF Test 1 ‘ ' : .

Inlet HF Test 2
1325-1440 ~ Inlet HF Test 3

Inlet HF Test U
1515-1630 - Inlet HF Test 5

Inlet HF Test 6
1540-1840 - Inlet and Outlet Test 1

PR LEG, 2 206 S rage AL )

2000 - Returned to Motel
11-9-71 - Tuesday

0700 - Arrived at Plant /
0850-1150 - Inlet/Outlet Particulate Test 2 secondary
1405-1705 - Inlet/Outlet Particulate Test 3 secondary
0830-1030 - SO, and 803 Inlet Test 1
S0, and S05 Inlet Test 2 ‘ : :
1120-1320 - S0p and S03 Inlet Test 3 = . i
S0, and 803 Inlet Test 4 ‘

1500 - Returned to Motel
11-10-71 - Wednesday - No work
11-11-71 - Thursday

0340-1140 - S0, and SO03 Outlet Test 1
1030-1230 - SO, and S03 Outlet Test 2
1250-1450 ~ SO, and 503 Outlet Test 3
S0 and S03 Outlet Test U
1545-1725 - Qutlet HF Test 1
: Outlet HF Test 2
1430-2010 - Outlet HF Test 3
.Outlet HF Test U
1000-1135 - Inlet/Qutlet Primy Test |
1500-1655 - Inlet/Qutlet Primy Test 2
1910-2100 - Inlet/Qutlet Primy Test 3
1015-1200 - Inlet/Qutlet ASME Primy Test 1|
1505-1655 - Inlet/Qutlet ASME Primy Test ¢
1910-2040 - Inlet/Outlet ASME Primy Test 3

-

2400 ~ Returned to Motel

YORK.RESEARCH CORPORATION (751} STAMFORD, CONNECTICUT.
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PROJECT PARTICIPANTS

Frederick Moerker - Federal Project Offieér
~Louis A. Terracciano -~ Project Director
Roger A. Kniskern - Senior Test Engineer
Robert S. Epstein - Senior Test Engineer
Richard W. Kling - Senior Test Engineer
o Geoffrey Knobel - Test Engineer
Kenneth Crepeau - Test Engineer

. Erwin Theisz - Test Chemist
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APPENDIX B

Sampling Train Figures

YORK RESEARCH CORPORATION
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I 4 ‘ l v T g 1 4 ' L ] v | v ) L} { ) [ LIk |
2 € N % @ e N % e @ 9
- e - ~—t ~ N
Rm = Metering Rate (CFM)
t = Temperature (.°F)
5 ] L) I ) J l v | v l v l LI l A S ‘ v ' L l 1] I 1 ' L J ' T I
n o - o =) o O o o o o o o =) o
=1 = = o = © © © 6 .6 o = S =
-l N o = un @O ~ [+ o} =] [==] N = o > o]
_ ~ ~ — ~ -
D = Nozzle Diameter (inches)
with standard pitot
o0 o < o0 o oN o 00
g N < N 88 & & 5
. - m — wnn ] ~ ~ o un ) ~ - r—‘
| -1 | | | | | I | 1 i |
o T 4 4 T 24dd 4
N N
~ Q -l < ; q v < E ; . '\\ ' e
0 N ~ o i
D = Nozzle Diameter (inches) a
with type "S" pitot . —
Transfer Line
t
AP = Velocity Pressure (inches of H30)
l T lv'r'Ilv[T' T vr T ' T g"'l[l[‘l l T v 1 A ] L ]
(= 3 o o o (%) (3] -
. . (V2] (9] r={ o o o
N -l . . . .. . .
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