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PURPOSE

VALENTINE, FISHER & TOMLINSON

ASSOCIATES:

PHILIP W, WOODRUFTF
DENNIS W, FINLAYSON
HMEHRY L. ROYCE, ILEUM.
WILLIAM 7. MCOONALD
DEAN A. HANNIG

ROGER C. HUNTLEY
WESLEY D. SNOWDEN, P.E.
INDRU J. PRIMLAMNI, M.E.

Emissions samples were taken on the outlet duct at a lime hydrator located at
Henderson, Nevada. The plant is owned and operated by U.S5. Lime which is a
division of Flintkote Co. The plant used a baghouse for particulate reduction
purpeoses and was assumed to be one of the best controlled sources, in
connection with this type of industrial process. Results of the tests are

to be used by the EPA for evaluating and setting Nation-wide standards for

this type of industrial process.

SUMMARY

Tne evaiuation was performed on April 23/24, 1974. T1ne outler grain loadings
for the four samples were 0.0126, 0.0209, 0.0161, and 0.0186 for the

respective runs. The grain loading was not corrected for COZ' The average
percent moisture for the four runs was 82.24%. The percent isokinetic
for the four respective runs was 153%, 194%, 155%, and 140%.

The standard cubic foot is defined at 70°F.,, 1 atmosphere pressure and dry.

VALENTINE, FISHER & TOMLINSON

Wesley nowden, P.E.
Manag€r, Envirommental Services
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DISCUSSION OF RESULTS

The sampling team arrived on the afternoon of April 22, 1974. Due to

U.S. Lime's early shutdown time of 4 P.M., work was not started until the
morning of April 23, 1974. The sampling equipment was setup according to
EPA Method 5 Procedures and a wet and dry bulb temperature was taken.

The approximate moisture content of the stack gases was determined by using a
high temperature psychrometric chart. This moisture content was 807,

A nomograph was then set up using the collected data. The standard EPA
nomograph for isokinetic sampling is based upon a maximum moisture content

of 50%Z. This made it necessary to interpolate several values in order tc
arrive at an approximate "K" value on the nomograph. A short 25-minute sample
was taken to confirm the moisture content and isokinetic sampling rate.

The moisture content agreed with the psychrometeric chart, but preliminary
calculations showed the precent isckinetic well below 100%. This was
attributed to the high moisture content of the stack gases., During the next
4 runs the air flow rate through the dry gas meter was hand calculated for
each point. At the completion of each test the isckinetic sampling rate

was calculated and adjustments were made. A review of the data summary shows
that the ideal 100% + 10% isokinetic sampling rate was not reached,

The dsokinetic sampling rates for all of the five runs were substantially above
100%. This discrepancy can be accounted for by considering two factors.

The nomograph used was intended for moisture contents from 07 to 50%. This
made it necessary to interpolate several values in order to arrive at an
approximate "K" value on the nomograph, as mentioned above.

The second reason can be reviewed on the following graph. Curve No. 1l is
comparing the percent moisture and the percent isokinetic for the first test

@i UeSe Lime. For Liis run the "C¢7 value was only approximated and the sample
was run to determine isckinetic values and percent moisture. As can be seen
the slope of the curve is quite steep in the area betwzen 90% and 110%
isokinetic which are the allowable limits of EPA Method 5. If the original
determination of the percent moisture of the stack gases is in excess of + 37
of the actual, the percent isckinetic will be beyond the allowable limits. This
compares with a tolerance of + 117 moisture for stack gases in the vicinity

of 5% moisture content (Curve No. 2) which is a more typical percent moisture.

To demonstrate how the high moisture content could have affected over isokinetic
values, the following conditions could apply. If the same nomograph setting
was used on Run No. 2 as on Run No. 1 the percent isokinetic for Run No. 2
would have been approximately 98% based upon the moisture correction. If

the same nomograph setting was used on Run No. 3 the percent isckinetic

would have been approximately 160% isokinetic. The conclusion is that when
sampling stack gases with this high of moisture content continuous

monitoring of the percent moisture with a wet bulb, dry bulb and psychrometric
chart is necessary and the nomograph or equations should be readily available

" to make adjustments in the sampling flow rate.

The existing outlet duct was modified with a duct extension, (Figure 3), and
sampling was accomplished with this extension. A total of twelve (12)
sampling points were selected, three (3) traverses with 4 points each,

in the square stack. Data readings were taken every two and one-half
minutes with 5 minutes per point for 2 total of one hour per sample.

Due to the extremely high moisture content of the flue gases the impinger
section of the sampling train would become completely filled with condensed
water in approximately 30 minutes. : o

%
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DISCUSSION OF LRESULTS
PAGE TWO

When this occured the samplipg train was stopped and the backhalf of the sampling

train (impingers) was completely removed and a new section installed. Approximately
25 p pounds of ice were required for each one hour run, due to the high heat content
of the nearly saturated gases.

€O, readings were taken during each run with a Fyrite. The maximum value
which could accurately be read was 20% CO,. Any value greater than this had
to be read by visually extending the scale and interpolating the wvalues. Due
to the extremely high moisture content a correction was made for the moisture
added to the fryrite solution, which could result in higher readings. The
Fyrite was zeroed and a CO, reading was taken. After reading the COZ
concentration, the Fyrite solution was released and allowed to return to its
neutral level. The difference between the original zero and this final neutral
level was deducted from the CO, reading and was assumed to be the fraction
added by the water vapor. This correction quantity never exceeded 1% CO,

and in most cases was zero.

The outlet grain loadings were 0.0126, 0.0209, 0.0lel and 0.0186 grains per
standard cubic foot for Rums 2 through 5. Run No. 2 has a substantially
lower grain loading than the other three runs. This can be accounted for

" because of two factors. Approximately 660 ml of sample was lost, thus only
1610 ml of the original 2270 ml was analyzed. An approximate value for the
particulate lost was calculated by determining the concentration of the
particulate in the remaining solution and multiplying it times the quantity
of solution lost. This can be considered only an approximation, as a review
¢f the impingor washes of the cther runs indicates that the paviiculate was
not evenly distributed throughout the various sample bottles. The second
point is that no acetone wash of the 1mp1ngers and bubblers was performed
on this run.

<L RAP RUN 2
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PROCEDURE

(PARTICULATE SAMPLING TRAIN)

Stack gas sampling equipment .designed by the United States Environmental
Protection Agency (EPA), Office of Air Programs was used on this evaluation.
A schematic of the sampling equipment 1s included in this report.

Sampling was performed according to the £following:

Sampling ports were selected and installed. The number of sampling peints were
determined considering the number of duct diameters between obstructions in the
duct up stream and down stream of the sampling ports. Stack pressure, temperature

moisture content and maximum velocity head readings were measured. An EPA
designed nomograph was set up using this data and the correct nozzle diameter
was selected using the nomograph.

The sampling train was prepared as follows:

An impinger was filled with approximately 500 gram of silica gel and weighed
to the nearest 0.1 gram. A filter (MSA 1106-BH) was labeled and dessicated
for at least 24 hours and weighed to the nearest 0.5 mg. 100 milligrams of
water was placed in the first and second impingers. The third impinger was
left dry. All three impingers were then weighed individually to the nearest
0.1 gram and recorded. ' ' : '

A leagk test was preformed on the assembled sampling train. The leak rate

did not exceed 0.02 cfr at a vacuum of 24 inches Hg. The probe was heated

s0 that the gas temperature at the probe outlet was approxXimately Z50°¥. Tne
filter was heated to approximately 250°F. to avoid condensation of moisture
on the filter. Crushed ice was placed around the impingers at the beginning
of the test with new ice being added as . required to keep the gases leaving
the sampling train below 70°F.

The train was operated as follows:

The Probe was inserted into the stack to the first traverse point with the
nozzle tip pointing directly into the gas stream. The pump was started and
immediately adjusted to sample at isokinetic velocities. Equal time was spent
at selected points of equal elemental areas of the duct with the pertinent
data being recorded from each time interval. The EPA nomograph was used to

maintain isokinetic sampling throughout the sampling period. At the conclusion

of the run the pump was turned off, the probe was removed, and the final
readings were recorded,

Clean up of the saﬁple train and analysis of the samples was performed according

to the'enclosed clean up and analysis procedure.
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PROCEDURE  (continued)®

The weight of the dust per volune and weight of dust per time were calculated
as follows:

The Concentration Method:

The condentration of dust entering the sampling nozzle 1s calculated and
then multiplied by the volumerric flow rate of the stack gases to
obtain the Pollutant Mass Rate (TMR).

Concentration in Hozzle x Velumetric Flow Rate = Pollutant Mase Rate
On Concentration Basis.

(PT/VOLSTD) X Qos = PHRP
Assuming the nozzle velocity is greater than the average stack gas velocity
(Vn greater than V ), the calculated Pollutant Mass Rate will be less than
the true Pollutant Mass Rate because the heavier dust particles will leave
their streamline and not enter the nozzle. 1f V_ is less than Vo then the
calculated PMR will be greater than the true PMR.
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CLEAN-UP AND ANALYSIS

Clean-up of the EPA train was performed by carefully removing the filter

and placing it in a container marked "Run X, Container A". Distilled

water and brushes were used to clean the nozzle, glass probe and

pre-filter connections. The water wach was placed in a container marked

"Run X, Container B"., The volume of water in the impinger and bubblers
{glassware) was weighed in their respective containers to the nearest

0.1 gram. The original weights which included approximately 100 ml, of water
in the bubbler and 100 ml. of water in the impinger were then subtracted

and the difference added with the water weight gain of the silica gel.

This represented the amount of water collected during the run. The water
from the glassware and a water rinse of the glassware was placed in a container
marked "Run X, Container C". An acetone rinse of the glassware and all
post~filter glassware (not including the silica gel container) was

performed and placed in a container marked "Run X, Container D".

Analysis of the samples in each container was performed according to the
fellowing:

Run ¥, Container A - Transfer the filter and any loose particulate from
the sample container to a tared glass weighing dish and desiccated

for .24 hours in a desiccator or constant humidity chamber containing

a saturated solution of calecium chloride or its equivalent., Weighed

to a constant weight and report the results to the nearest 0.1 milligram.

Run X, Container B - Measure the volume to the nearest 0.} milliliter.
Transfer water washings from container into a tared beaker and
evaporate to dryness at ambient temperature and pressure. Desiccate
for 24 hours and weigh to a constant weight. Report the result te the
nearest 0.1 milligram.

Run X, Container C - Measure the volume to the nearest 0.1 milliliter.
Extract organic particulate from the water solution with three 25 milliliter
portions of chloroform and three 25 williliter portions of ethyl ether.
"Combine the ether and chloroform extracts and transfer to a tared beaker.
Evaporate until no solvent remains at about 70°F, This can be accomplished
by blowing air that has been filtered through activated charcoal over

the sample. Desiccate for 24 hours and weigh to a constant weight. Report
the results to the nearest 0.1 milligram. After the extraction, evaporate
the remaining water to dryness and report the results to the nearest

0.1 milligram, '

Run X, Container D - Measure the volume to the nearest 0.1 milliliter.
Transfer the acetone washings to a tared beaker and evaporate to dryness
at ambient temperature and pressure. Desiccate for 24 hours and weigh

to a constant weight. Report the results to the nearest 0.l milligram.
Blanks were taken on the deionized water, ether and chloroform and
subtracted from the respective sample volumes. The filter paper used
with the EPA train was a Mine Safety Appliance 1106 BH, heat treated glass
fiber filter mat.




The following sample identification numbers were assigned to samples

collected at U.S. Lime Company, Henderson, Nevada:

RUN NO.

2

ANALYSIS #

24
2B
2C
20
2D

3a
3B
3C
3¢,
3D

4A
4B
4C |
4Cy
4D

SA
5B
5C
5C
5D

13A
i3B
i3c
13p
144
14B
14C
14D
15A
158
15¢C
15D

16Aa

'16B

16C

16D

CLEAN-UP #

DESCRIPTIOR

Filter

Front Half Acetone Wash
Back Half Water
Ether-Chloroform Extraction
Back Half Acetone Wash

Filter

Front Half Acetone Wash
Back Half Water
Ether-Chloroform Extraction
Back Half Acetone Wash

Filter

Front Half Acetone Wash
Back Half Water
Ether-Chloroform Extraction
Back Half Acetome Wash

Filter

Front Half Acetone Wash
Back Half Water
Ether—-Chloroform Extraction
Back Half Acetone Wash
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. PROCESS
DESCRIPTION AND PROCESSS

Limestone consists primarily of calcium carbonate or combinations -
of cazlcium and magnesium carbonate with varying amounts of impurities.
Lime is calcined or burned form of limestone, commonly divided into

two basic products - quicklime and hydrated lime. Calcination expels
carbon dioxide from the raw limestone, leaving calcium oxide (quicklime).
With the addition of water, calcium hydroxide (hydrated lime) is formed.

The basic processes in production are (1) quarrying the limestone

raw material, (2} preparing the limestone for kilns by crushing and
sizing, (3) calcining the limestone, and (4) optionally processing the
quicklime further by additional crushing and sizing and then hydration.

The Flintkote Company dolomitic lime plant at Henderson, Nevada,
operates a pressure hydration unit controled by a baghouse.

To prevent condensation of moisture on the bag filters, the ocffgases

from the hydrator are heated to between 300 and 350°F. by a gas burner
before passing through the baghouse. The pressure drop across the bag-
house ranged from 2.3 to 4.1 in H20, The gas exiting from the baghouse
contains approximately 79% Hp0 and 15% CO2. This gas - exits through the
fan exhaust directly to the zaztmosphere. A summary of the operating
variables is presented in the following Table. Process feed rates were
not obtained because the isglkinetic.sampling was_not.successfnl.

For these tests an extension duct was added to allow sampling according
to EPA prescribed methods., Addition of this ductiug increased back
pressure on the baghouse and resulted in condensation of water wvapor on
the filters. The exhaust fan shaft speed was increased from the normal
rate of 1835 RPM to 2080 RPM to overcome the condensation problem.

Sampling performed consisted of four one-hour particulate samples.

More extensive testing was abandoned when calculations indicated that
sampling could not be_performed in accordance.with EPA requirements for
90 to 110 percent_isokinetic flow. The extremely high moisture content,
approximately 80% by volume, was the source of this difficulty. Future
attempts to sample this plant must be preceded by a revision of EPA
particulate sampling procedures. Visual observation of the residual
plume indicates that the baghouse is doing a very good job of controlling
particulate emissions.

A five minute collection of hydrate caught in the baghouse indicated
that it was recovering approximately 100 pounds of lime per hour.

P
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SUMMARY OF PRESSURE HYDRATOR AND
BAGHOUSE OPERATING DATA
DURING SAMPLING

Date | 4/26/76  4/24/74
Test No. 1 1
Lime Feed Rate (tons/hr)
Water Feed Rate (tons/hr)
Hydrated Feed Rate (tons/hr)
Baghouse Pressure Drop (inches H20) 3.9-4.1  3.3-3.5

Baghouse Inlet Temp. (°F) 318-356  324-347

12

4/25/74

3, 4, & 5

2.3-3.35

305-351
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PsTh

Tsrp
VOL,
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TABLE 1

PARTICULATE COMCENTRATION AND PR CALCULATION TERMINOLOGY

Dry gas meter volume @ meter tewperature and pressure, dry - acf

Dry gas meter pressure (recorded as inlet deflection accross orifice
meter) - "Hg

ny gas meter temperature (averagze nf inlet and outlet)
Standard atmospheric pressure (29.92" Hg)
Standard Temperature (520 or 530° R)

Volume of water collected (expressed as vapor at standard temperature
and pressure) - scf

% water, calculated from amount the train collected in irminger,

‘bubblers, and on silica gel

Mole fraction of dry gas

Molecular weight of dry stack ‘gas - 1b/1b mole
Mclecular weight of wet stack gas - 1b/1b mole
Molecular weight of air - 1b/1b mole

Velocity correction coefficient for gas density
Stack pressure (static + barometric) - "Hg
Velocity correction qoeffiéient for stack pressure
Pitot tube pressure differential — "H,0

étack velocity @ stack conditions - fps

Stack flow rate at stack conditions - acfm
Average stack temperature - °R

Stack %low rate at standardbconditions - scim
Time over which sample was collecfed - minutes
Velocity of gases inside nozzle during sampling - fps
% isokinetic (+ 10% desiréble)

Particulate concentration — grains/scf

p 4 CO 4 by volume in stack (12 indicatesno % COp correction is to

be made) )
16




TABLE 1

PARTICULATE CONCENTRATION AND PMR CALCULATION TERMINOLOGY

Particulate concentration corrected to 127 602

C =
PMR, = Po}lutant mass rate - ''concentration method" - 1b/hr
Fy = Total Particulate collected by sampling train - mz
Ag = Area of Stack - FT?2
Aj = Area pf Nozzle - FIZ
.VH = Velocity head readings for pitot tube - inches water
VOLgp = Standardized gas that passed through the sampling train -
cubic feet, 70° F,, 1 atmosphere pressure, and dry.
Cp = Velocity correctiﬁn coefficient for type pitot tube - dimensionless

0.83 to 0.87 for "S" type pitot tube normally and 1.0 for "P"
type pitot tube.
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10.

11.

12.

13.

14,

PARTICULATE CONCENTRATION & PUR CALCULATIONS

VOLSTD-

MF

Wy

Qo

' Qos

(VOL) (Pp) (Tgrp)

Fgpp™) (T

(100) (VOL,,)

VOLgrp + VOL,,

100 - M

140

(Wp) (MF) + 18 (1-MF)

2.9 (Ky) (Cy) (Cp) (Cg)

(Vo) (Ag) (60)

(Tg) (Pgrp)

(VOLgrp) (Psrp)(Tg)

15.

16.

17.

18.

PMRP

PMRAR

PMRAVG

(MF) (TgTp) (Psn) (T) (Ay) (60)

(100) 'n
vo

Pr :
vﬁiggs— (0.0154)

Co - (127)
N

2

(Co) (Qpg) (0.008571)

Pt Ag
-qf‘gg— (0.000132)

PMRp+PHRAR
2

PHRAvG
QooN (1400)
29.92" Hg.

28.95 LB/LB MOLE
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ANALYTICAL DATA

PLANT U S Lwane CORKENTS:

DATE 4-1n-4 |

SAKPLING LOCATION ___ODLTLET Byl mSe

SAYPLE TYPE fo/ o rnsmriipr T 7E2mr I N OA) / Y% TookinETIC
RUK HUKEER !

SAKPLE BOX RUMBER Fep

CLEAR-UP MAN_____ sy Sreemers

FRONT HALF

ACETOHE WASH OF NOZZLE, PROBE, CYCLOKE (BYPASS), CONTAINER
FLASK, FRORT HALF OF FILTER HOLDER

FILTER NUMEER / 4G9 my CONTAIRER
TRONT HALF SUBT

BACK HALF

INPINGER CONTENTS AND WATER WASH OF | CORTAINER
IMPINGERS, CONKNECTORS, ARD BACK ETHER-CHLORGFORA
HALF OF FILTER HOLDER EXTRACTION

ACETOME WASH OF IPINGERS, CORRECTORS, . CONTAINER

ARD BACYK HALF OF FILTER HOLDER

LABORETORY RESULTS

Mg

me

ml

BACK HALF SUBTOTAL

.= 1R 3

TOTAL WEIGHT
MOISTURE
IMPINGERS _ FrninL TALE
FINAL VOLUNE 2€25 S ml BuBBLE ¢22-3 acz..
INITIAL VOLURE 263 impewbER T3S 4523
e Tyt . _ |

NETVOLURE _F0Y-& i L e Boe. Lo g a7t
SILICA GTL 1OLSS

FINALYWEIGHT 99 ¢ ¢ _Zc2-0p g

ANITIAL WEIGHT _Zug-2 g 6 488 ¢ g

NET WEIGHT S.3 ¢ 3.1 & TOTAL MOISTURE

EPA (Dun) 231 Brwe ey GL@- N -)4:( C‘.\nnsr.( e (;‘C)C at & 23 thoa

4712 e Ve . G-

22

D



PLANT _ MO L ins

DATE R EREAE
LOCATION, Vi coprwia o, Normoi
STACK I.D. VB vt

BAROMETRIC PRESSURE, in. Hg
STACK GAUGE PRESSURE, in. H,0

20 3y

OPERATORS e T ete & D
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (Apg ). in. 11,0 (T °F
\ N 283°F
.Z . l?b
3 Y
Y .13
- 1Y
[ 05
7 15
o Py 5
i 48
f o , /q\
H /8
1A ’ /¢
AVERAGE 0.1
EPA (Dur) 233
412

23

PRELIMINARY VELOCITY TRAVERSE

4 2 =

2, 7 "

z L. 1o

1 = C;__/
’___{-———':!—- -

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT HEAD TEHPERATURE
NUHIBER (8ps), in.Hz0 ), °F
AVERAGE
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- ooYy
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-t ST Ral7
| (P £0.073 x STACK GAUGE PRESSURE in in. K50) P Srsc
RATIO OF STATIC PRESSURE TO METER PRESSURE She | [0
AVERAGE STACK TEMPERATURE, °F To | 292
AVERAGE VELOCITY KEAD, in. 0 8D, s~
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C FACTOR A/ <eile
. rf
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ANALYTICAL DATA

PLANT N L immt P\EQZ*—T;?SO‘.S Ney,
DATE ala

SAMPLING LOCATION __ Bffctons® OBTLET
SAMPLE TYPE ____TBR ool B E

RUN HURBER __2

SAMPLE BOX HUMBER Lep

CLEAN-UP AN___ &7

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER /5T Gt 7

BACK HALF

COIMAENTS:

CONTAINER

CONTAINER

12 B

S A

FRONT HALF SURTOTAL

LABORATORY RESULTS

-
qlf 174 mg

iO« GD- mg

IMPINGER CONTENTS AND WATER WASH OF CONTAINER /2 = 426 oy
IPINGERS, CONNECTORS, AND BACK ETHER-CHLORDFORM ,
HALF OF FILTER HOLDER EXTRACTIOR : g
ACETORE VIASK OF IPINGERS, CONNECTORS, CONTAINER — o m
AND BACK HALF OF FILTER HOLDER o -
' BACK HALF SUBTOTAL 7 2% m
TOTAL WEIGHT 2904 e
MOISTURE ;
IMPINGERS k) TROE Fonnac
FINAL VOLUME . ml BoapLea 20 4.0 <E7 9 203. 7
INITIAL VOLUNE _______ ml (mPiatbregr 934,77 704 e 295
NETVOLUNE . . ml 3 e . 5 LY e
Bophicr. 328 8§73 ¢, A 2. n
SILICA GEL P G o1
FINAL VEIGHT 32,5 ¢ {7070 p sf=t—b g - ’2
INITIAL WEIGHT 22 £ p L4&0g __w¥ @ / N
" NET WEIGHT g £ B TOTAL momunsit SASHRE
2 422./ L6 6 24977
EPAA(/[)’;:) 231 2 LS 214 1 A
'v h2g. 7 3d 1.
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VALENTINE, FISHER & TOMLINSON
LABORATCRY ANALYSIS AND TOTAL PARTICULATE SHEET

CLLENT EPA - IS Limme DATE OF ANALYSIS ﬁ’74 v =7
EVALUATION LOCATION (A~ Np -2 4= RUN NO. Z—
EVALUATION DATE Jo73-7d CLEAN-UP SET NO.
I. EVAPORATION OF 120 (ml) OF ez
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
PINAL 7R Z295.¢ (mg) - TARE T¥ 2%, S (ng)
~BLANK ((_ Q.02 mg/m1) (120 ml) = 2.57 mg) = 972 me.
II. FILTER CATCH WIDA 1ot B (Media Type)
FINAL .= 11,7 (mg) - TARE 361, 7 (ng) = 10,60 mg.
II1I. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.
FINAL YO6(2. [ (mg) - TARE __90LS .Y (mg)
-BLANK | “l(u’ ug ) - ‘,’:.‘:, g .
0 el BRowEN BHMILE -
IV. PARTICULATE FROM EVAPORATION OF 27270 (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION — %7
toz19% o (02789 ¢ .
FIRAL 97 977.9 (mg) - TARE _97969.9 (mg) gl
~BLANK {(_ O. 02\ mg/ml) (_ 221D ml initialiQ-4
- [(25.5% ml CONDENSED = Q&L.f.z ml) = /35“/ mg) = & mg.
V. ° PARTICULATE FROM (ml) OF AcECTesIE  RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
No ReetswE  FINAL (mg) - TARE (mg)
LBASH OF .
BAtk Hace o ~BLANK (( mg/ml) ( ml) = mg) = — o
TS Rown . ) ‘
VI. TOTAL PARTICULATE = I + II + III 4 IV + V = 23,14 mg.
BLANKS o
L FINAL )S/¥%6./ mg.
ACETONE = _ 2.0 mg/ 24 ml = O.¢G)  mg/ml  TARE 79/9% < mg.
ETHER-CHLOROFORM = 9 mg.(FINAL 1783%.C ng - TARE 79%34.7  mg)
Q,

WATER = .1 wg/ 293 ml=_0.0%2! wmg/ml. FINAL 7772377 pg,

TARE 27—]-’2,7 ng

o

VFT/AP9 & [VEewD1D.lwas = % = ©.052 ma)

0. DOF, th\/mg\' ((,L,_,c.\w:.{)(; <. Wﬁ
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ANALYTICAL DATA

PLANT L &
DATE d-23-74
SAMPLING LOCATION ___ 2 A pimyeE ST ET
SAMPLE TYPE ____ AR TICULATE

RUN NUMBER -~

SAMPLE BOX NUBER

CLEAN-UP MAN

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS,
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NURMBER :-ﬁ(f i SE&X .6,-;7

Henpszemd NeV, COMIENTS:

LARDRATORY RESULTS

coNTANER /4B / 3.4/  m
CONTAER 4 4 [1-2 g

FRONT HALF SUBTOTAL

EACK HALF
IPINGER CONTENTS AND WATER WASH OF cnmmnsn__}:f_@_ 625
IMPINGERS, CONNECTORS, AND BACK ETHER-CRLOROFORi [ ¢
HALF OF FILTER HOLDER EXTRACTION huat ¢ g
J.
ACETOMNE WASH OF IPINGERS, CONNECTORS, CONTA!NER_;_“.\L_TJ_ 49 me
AND BACK HALF OF FILTER HOLDER X -
: - BACK HALF SUBTOTAL IS .95
{
TOTAL WEIGHT Tl S m [
.. )
MOISTURE A
g F AL
WPINGERS ) TADE T 28.0
aes SuibiEL. 417.5 T J
FINAL VOLUIE m 4330 g ) a5 ol
INITIAL VOLUME m (Pl e oa T
NET VOLUNE M B e Bl 3260 £ 774§
SILICA GEL qio-L .
FINAL VEIGHT it g £SYE g g
INITIAL WEIGHT L84 L g 2214 ¢ 3 . >
NETWEIGHT — B%te ¢ _£222.9, g TOTAL 1i0!STURE (2 160-9 g
STt
EPA (Dun 231 ‘:ﬁd 2 BHee 3y0.9 /o & 729 %
472 ' m® 4 304 =4 6 6527 2T
2 o 2970 SRS 28¢-
2 Dofp e eH, B R 4R e 8 2Ll
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VALENTINE, FISHER & TOMLINSON
LABORATCRY ANALYSIS AND TOTAL PA.RTT.CULAU. SHEET

CLIENT ERA — )R e DATE OF ANALYSIS {Yipd =T
. EVALUATION LOCATION (&7 Maz. r- RUN NO. -
EVALUATION DATE d o pdo CLEAN-UP SET NO.
I. EVAPORATION OF T @) oF L) E T2
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER.
FINAL 1=2727.0 (mg) - TARE 1T & f_l.‘i. (mg)
-BLANK ((_{>, 07} mg/ml) ( Sy om1) = 79 mg) = ___li‘—_l_]_mg.
II. FILTER CATCH (1S & WO B (Media Type)
FIRAL 2713.7  (mg) - TARE 2Dl (mg) = 7. mg.

III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.

175479 TT7 3£ 2
FINAL‘T 2~23.) (mg) - TARE —=S472%. % (mg)
o ~
-BLANK (4.0 mg) = —5— pg.
IV. PARTICULATE FROM EVAPORATION OF L2 ™0, (ml) WATER
. IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -
AR R SITNG.D S.0
FINAL '\»420.S.7 (mg) — TARE o=, < (mg) -7
~BLANK ((_D. 52\ mg/ml) ( 2.7 ml initial

- V0,9 m coMDENSED = -2} ml) = 14T mg) =_ .25 mg.

V. . PARTICULATE FROM = (ml) OF _ % 2¢T~ 5= RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER: \

FINAL 772432, (mg) - TARE _772%7.7 . (mg)
~BLANK ((O.50) mg/ml) (1S  ml) = &SN mg) = < 9 “‘3"%
VI. TOTAL PARTICULATE = I + II + III + IV + V | - &S mg
BLANKS ‘

] FINAL 7 7/¢6./ ng.
ACETONE = .- wmg/ O¢= ml= 0.00L7) mg/ml TARE 75 /¢ 5. % ng.

ETHER~CHLOROFORM = "-rzf ¥ mg .(FINAL FARES IS mg - TARE 75 %3 557 me) |
WATER = (. L mg/ 213 ml = O.0%] mg/ml. FINAL 7772%.7 mg.

. TARE 7777/7.7 mge

VFT/AP9 A '

o
(W
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ANALYTICAL DATA

COMMENTS: |

PLANT A S, ime

DATE Y- d-34

SAMPLING LOCATION ___AGLLIoSE  poTeT
SAWPLE TYPE PaeTieolnTE

RUN NUMBER o

SAMPLE BOX HUWBER RLVE

CLEAN-UP [iAN 1S Bl STomarg
FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLOHNE (BYPASS),
FLASK, FRONT HALF CF FILTER HOLDER

FILTER NUMBER _/ 0|

BACK HALF

LAPINGER CONTENTS AND WATER WASH OF
IMPINGERS, CONNECTORS, ARD BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS, CONNECTORS,
AND BACK HALF OF FILTER HOLDER

LABORATORY RESULTS

MOISTURE
' 2
IAPINGERS s »
FINAL VOLUWE — —___ml (o pfee™
IMTIAL VOLUWE ___ ml (o D it o &l
NET VOLUME e ml 5o & A Y
SILICA GEL - o
FAL weiGHT L E2 7 g 2158
INTIAL WEIGHT o/ & g L9780 g
NET WEIGHT &5 P ¢ g
EPA (Dur) 231 2 Buesbeca
4/12

{ ﬁlp//ll[,'.:'/

A
2 9-- '%“‘;,}"1_‘“{.’:‘1.

g, .

CONTAINER 1SB CT\f f.:; mg
CONTAINER __ S A %7 ng
FRONT HALF SUBTOTAL 9.3
CONTAINER __{ D% 157
ETHER-CHLOROFORA -
EXTRACTION (2.7 m
CONTAINER = ST om
BACK HALF SUBTOTAL 19.77 m
TOTAL WEIGHT S59.29 m
-

THRE A

.S(f7 : 6‘{0-0 ' l‘{z-‘

39E, ¢ LEC.f 268

3297 5909 2¢5.$
g
g
g toraunostore. 2SS ¥ o

0
32,2 ¢ 2e.C 278, o 1”'3'\.\_:‘-.
- 33 J29.0 I
g 48¢.&




VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOLAL PARTICULATE SHEET

CLIENT ETPA - 0, s DATE OF ANALYSIS VYiaw -
! \
. EVALUATION LOCATION (_A< / e AS RUN NO.
EVALUATION DATE Sz -7 CLEAN-UP SET NO.
1. EVAPORATION OF /ST (ml) OF L) P T

mng.
II. FILTER CATCH W S5 A W ok ?\!--1 (Media Type)
FINAL ©71.7) (mg) - TARE BIRR (mg) = Y7 mg.
III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.
7352, T D 1-:? G-
FINAL 77595 S (mg) - TARE __ 77 94 ¢ (ng) S.1
~BLANK ( Lx.g. mg) . . = (.l me
N
IV. PARTICULATE FROM EVAPORATION OF /¥ 72O (ml) WATER
- IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION - 41
[OleD=. T 10 E0308.0 ‘!
- : - i
FINAL 439307 (mg) - TARE 5 4¥ 4.5 (mg) 2L
-BLANK (( 0,071 mg/ml) ( | L 2D ml initial
- {547, m compExsEp = LILbml) = S .93mg) = 2.5 mg.
V. - PARTICULATE FROM |72 {ml) OF ﬁc,ﬁ_- TSw= RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER:
FINAL 9052%-% (mg) - TARE_ YO % 27Z.4 (mg)
-BLANK (( £.0067mg/ml) (__I1DL  ml) = O,.LY mg) = S.72 ng.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 392,79 n
BLANKS
- FINAL mg.
ACETONE = - mg/ - ml = O.0267 mg/ml TARE mg.
ETHER~CHLORQFORM = J? mg .(FINAL mg - TARE mg)
WATER = mg/ ml = .0/ mg/ml. FINAL mg .
- TARE mg .
VFT/APY A

RINSE & BRUSHING OF NOZZLE, PROBE AND GLASQWARE BEFORE
FILTER.

FINAL 7@uJ’°7(mg) - TARE (LS US, 7. (mg)

~BLANK (D mg/ml) (IO wl) = 2.1 mg) = 2.

38
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ANALYTICAL DATA

PLANT U.S. Lims

DATE 4-r4-74

SAMPLING LOCATION ___ trfaee p)is CUTLET
SAWPLE TYPE Priieore e

RUN HUWMBER =

ey

=1 %"‘c'\_,"_ﬁi“‘f.‘}”‘r;?

SANMPLE BOX NUWBER
CLEAN-UP MAN

(=

FRONT HALF

COMMENTS:

LABORATORY RESULTS

41

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAMER __ (o %t g
FLASK, FROHT HALF OF FILTER HOLDER :
FILTER NUMBER 7’/ (92 3 &l S CONTAINER G D m
FRONT HALF SUBTOTAL 1S T 7 g
BACK HALF
HAPINGER CONTENTS AND WATER WASH OF contamer o & 1 3d
INPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM
HALF OF FILTER HOLDER EXTRACTION -0
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAIRER & D S0 g
AND BACK HALF OF FILTER HOLDER X -
: BACK HALF SUBTOTAL 23 16
- , !
TOTAL WEIGHT 39 432
MOISTURE
IMPINGERS . <7 / ’ TARL e ¢ ;u st .
FINAL VOLUME . ml fopso 3329 & % A © 28T
INTIAL VOLURE __ mi o P et 370D A 393.9
NET VOLUME e m f?)-’—-' BR_T2_ 'y L. & ’ 3‘5(6 ,O
SILICA GEL . .
FINAL WEIGHT 66727 _I647. 7 g
INITIAL WEIGHT (=376 g (24 -2 p g -
NET WEIGHT 264 ¢ 7.5 ¢ g TOTAL MOISTURE___[S97. L g
. o.LwTey = 7___-;‘
EPA;’/[;!;) 231 ;7;/,‘:_ R vipicn A4 ¢ SE4. 2 -~ 29.¢
torm Popme Gt -3 99 7 é ?_4_ 4 'Z_SSF!
Buoeba 3287 IsE. T st




DRY MOLECULAR WEIGHT DETERMINATION

PLANT LS, Lawes COMMENTS:

ATE -7 G- d

DATE
SANPLING TIVE (24-hr CLOCK) /2 d 2
Ky ¥ S

SRMPLING LOCATION
SAKPLE TYPE (BAG, INTEGRATED, CONTINUQUS)
AHALYTICAL RETHOD FEeiTe

MBIENT TERPERATURE
OPERATOR

MO HpGL Dok

AVERAGE
NET
VOLUKE

RUN 1 z

ACTUAL ACTUAL
READING NET FEADING NET

ACTUAL
GAS READING NET

MULTIPLIER

MOLECULAR WEIGHT OF
STACK GAS (CRY BASIS)
Hy, 1b/Ib-mole

.|t 24

2y

44100

10.546

07¢NET IS ACTUAL 0z

READING iNUS ACTUAL . . o
C0, READING)

A
32/100

: m

CONET 1S ACTUAL CO
READING KINUS ACTUAL
oN READING)

2 /100

N2 (NET 15 100 MINUS : :
ACTUAL CO READING) IR

a.\é

21.2¢%

: ~PA (P 220

TOTAL

24,94

|
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VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

CLIENT EPA .S, Livae DATE OF ANALYSIS j\&w—e Sl
EVALUATION LoCATION L.AS Ve zgc RUN NO. =Y
EVALUATION DATE Jozd-Tud 4 CLEAN-UP SET NO.
I. EVAPORATION OF G2 (wl) OF _ D FTEF
RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER. | _
FINAL 7063 ¢D.S(mg) - TARE  JL 9™, 3 (mg)
-BLANK (0. 02! mg/ml) (T2 ml) = 1.9% mg) = %7 ms.
II. FILTER CATCH __ WS A 10 B (Media Type) -
FINAL 3(.9/Z (mg) - TARE EICSTAY (mg) = 7.10  mg.

ITI. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.

PR 74545, 4 S, 0
FINAL s 19%.5 (mg) - TARE (oin |7 ™, @ (mg) & 6
SBLANE {_ I wyg) - & X0 .
IV. PARTICULATE FROM EVAPORATION OF s (ml) WATER
~IN IMPINGER AND BUBBLERS FOLLOWING EXIRACTION - 54
V-2 Py | /2 ¢ 500, 0 a
FINAL §70%% ,(, (mg) ~ TARE S 70o5¥, (mg) 9.2
-BLANK ((_ .0 ] mg/ml) ( A ml initial

- 1597 % ml CONDENSED = Z2L.¥ ml) = if?tsmg) = 1\, B4 mg.

V.  PARTICULATE FROM _ f0v2_ (ml) OF _f\n =~~~y RINSE OF IMPINGER,
BUBBLERS, AND CONRECTORS AFTER FILTER:

FINAL 726945 (mg) -~ TARE 72?2%i 2. % (mg)
-BLANK (D.00¢7mg/m1) (__ 102 ml) = 0.9 mg) c 5. 07 mg.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 3¢.d3 g,
BLANKS
‘ - FINAL mg .
ACETONE = wg/ ml = OO0 mg/ml  TARE mg.
ETHER-CHLOROFORM = 49 mg.FINAL mg - TARE me)
WATER = ng/ ml = D, O072{ wpfml. FINAL mg .
: TARE mg .

VFT/AP9 A

43






