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I. ABSTRACT

L An Emission Test Program was conducted for EPA at the Island
' Creek Coal Company's Pocohontas Number 3 Coal Processing Plant
at Vansant, Virginia, from the 2u4th to the 28th of January,
1972. Sampling was performed by York Research Corporation in
“accordance with the EPA Test Procedures at the inlet and
outlet of the Research Cottrel Venturi wet scrubber, which
‘was used to control emissions from the coal processing plant.
The contaminants measured at the scrubber inlet and outlet
" ‘included particulate, sulfur dioxide, carbon dioxide, oxygen
"and carbon monoxide. In addition, the exhaust of the scrubber
~was sampled for total nitrogen oxides and total gaseous hydro-
carbons. ' 0

.. II. PURPOSE

ThlS test and report is 1ntended to obtain the quantlty of air
- pollutant emissions from the specified coal processing plant.

. fff-'-- The information was obtained by conducting a test at the site.

+ -7 The samples from the test were then analyzed in the laboratory
.o =" and reported upon. Finally, the field data and laberatory re-
" port was coordinated and combined in a final report. The results
" of this report will show the level of emission control p0551b1e
by Research Cottrel's Venturi scrubber.

III. SCOPE OF WORK

"f;;]' - The test program was developed by the Environmental Protectlon
Agency and is shown in the follOW1ng schedule tables.

Sample Schedule Inlet

*fi fc_Test Run__f:-' : R ERREEE
‘v Ne. ~  Particulate = S0p ' NOx = . Orsat = Hydroecarbons
. l _- N I. N l ' B | _ .. . | ..' l | . -. .

o
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. TABLE T

"~ SUMMARY OF RESULTS - TEST #l

| _ . o "f?} Inlet - Outlet
pate: S0 1/e8/72 1/25/72

. Stack Flow Rate - SCEM ;}; C.. . 156,000 .- - 162,000 . - -
-’ % Water Vapor - Vol. % © o 15.0 - o 13.3 -
V% €02 - Vol % Dry . . o . k.o o L1l
%05 =Vol, % Dry oo o T L7 en 17.4

% N -Vol. % Dry .-~ - . 8l.5 ~ 8lL.5

'S0, Emission - ppm . .37 6L .
‘"NOQ Em1551on - ppm TﬁlLff“;;; w__ _' ;¢ ' 7h o | o '
SH#2 e e o 6946
#3 ' ey e e T 53.9

~7+.. Hydrocarbons - ppm i

S Bl PR L 1% §
#2 - ‘ ~ 7 B4.53
#3 . | Lo = e, BRT8

f*-Partlculate Emission - Pllter,‘”“
Cyclone and Probe SR P
" Gr./CF @ Stack Conditions ~ _ = L.2719. .- . . 0.0177
©. Gr./SCED . - - 5777 1.8360 o 0.0236
. Lb./hr. B S v 2450, o . 32.8

wf';”;Part1cu1ate Emission - Total " . e
S Grl./CF @ Stack Condltlons .f\jﬁ'l.2763 o L0229
;': Gy . /SCFD ' cooovl.8423 - 0 - 0.0305
" Lb/hr., i - 2uB0. 42,3

«%ﬁmwwn&ww e tec umww-*w

:YORK"'RESEARCH 'TCORPORA'I'ION ',.

‘vuw\vc
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- TABLE II .

SUMMARY OF RESULTS - TEST #2

Inlet - Qutlet

Date: . . : _E j. 'f”'f' 1/26/72 .. 1/26/72

" Stack Flow Rate - SCFM - - 157,000 157,000
% Water Vapor - Vol. % - -~ = 8.4 _ o 13.4
.o+ % COp - Vol. % Dry [ EETE U N L 1.6
% 0» -Vol. %Dry .. . .. 7.3 17.7
. %Ny -Vol. %Dry . .. . T 8L.L.- 80.7

80 Emission - ppm - 410 ' 2.68

‘N0, Emission = ppm . .. . - - Y
#1 R S S 17.2 0 -
C#3 L S e 8843

:  Hydrocarbons - ppm S o :
PPNy 31 0 .. 53,64
#3 - ' - 44,14

. Particulate Emission - Fllter, o
.. Cyclone and Probe I L
= T Gr./CF @ Stack Condltlons . .5518 -~ " . .0.0088
. Gr./SCED = . 7356 - .. 0.0118
S Ibomr. S oviileg0. -, v 15.9

q_Partlculate Emission - Total ., S A
.. Gr/CF @ Stack Condltlons T oo .5627 770,017 -
", Gr/SCFD R T 7502 o 0.0157
o Lb./hr DU

.a‘u w %‘m«;-n-ui Skt

" s'rmonn. connamcu-r‘_‘;
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- TABLE III
SUMMARY OF RESULTS - TEST #3

‘u*;Date:

~ S§tack Flow Rate - SCFM
% . % Water Vapor - Vol. %
. n. % COp - Vol. % Dry '
v % 0 - Vol. % Dry
% Ny - Vol. % Dry

' 80> Emissions - ppm

. NOp Emissions - ppm -
- I
#2
#3

* Hydrocarbons - ppm
#2
#3

}:f-Partlculate Emission - Fllter, E

- '__Cyclone and Probe
- Gr/CF @ Stack Condltlons
+. 'Gr/SCFD o
“Lb./hr

L Partlculate Em1551on - Total
'; Gr/CF @ ¢ Stack Condltlons

GI‘/SCFD _'"_'-_ T u

Inlet

'.1/27/72'°'
170,000

-9.6
1.6

.. 17.8
©80.6

-]HH.S

. ¢

e

,1.6255 |

- 2.1644

1, ezas-if. ¥'l
_ {a:z 1684 . .
o0 3160. L

. Outlet
1/27/72

157,000
o 12.7
1.5
17.7
80.8

25.7

43,1
71.8

C178.5
160.5

. 0.0159

. 0.0157 . -
0.0208
28.0




. REPORT NO. Y.7730-H o PAGE 7 OF 64 PAGES

“'\." PARTICLE SIZE ANALYSIS

. The following two graphs show the particle size distribution
.. of the inlet and the outlet samples on the first test. S

" This report was submitted to York Research by Commercial
“Testing and Engineering Company of Chicago, Illinois.

"f“Ail analyses were done on the Coulter Counter. Each sample
. was dispersed with Aerosol -QT; and further dispersed using
‘an ultrasonic bath. Isoton was the electrolyte used. o "

.
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]

IHE_PROCESS

"The following four paragraphs were submitted to York Research Corpor-

ation for inclusion in Report No. Y-7730~H. This contains all avail-
. able data pertinent to the tests at the Island Cruck Coal Company -
“.. Plant at Vansant, Vlrglnla. :

f-'I. Purpose

-, The trip was made to monitor process conditions during the source
' test of a thermal dryer-scrubber system on a wet coal cleanlng
'rg“process.. - oo :

--II. Place and Date .

 57The test was conducted at Island Creek Coal‘Company s Virginia
., Pocahantas No. 3 preparataon plant, Vansant, Vlrglnla during
-,;January 24 28, 1972. : :

LE§III. Attendees -

Name __u;ﬁ'fgﬂ Affiliation =& % - Function
. Tom Ward . EPA/OAP/ETB S Test Engineer
.. Joe Sableski .. " . EPA/OAP/ISB ' o . .. .Section Chief . . .
. Larry Jones EPA/OAP/ISB = - .. . Chemical Engineer
.. Charlie Sedman . -EPA/OAP/ISB . -7 Chemical Engineer
. Bob Resensteel EPA/OAP/AQMB - .~ - . Chemical Engineer

»Va. Air Pollution

‘... Mike Overstreet '
: S - Control Board, Reglon I Assistant Director

.;feNick Buehholzif

Virginia APCB = - . Engineer (EPA A551gnee)g
" Tom Creasy - ‘Virginia APCB . ' .. Staff Engineer
w.Jack Catron . Virginia APCB " - APC Officer, Region I
/] -+ Mel Williams =~ '+ Virginia APCB ' ~ 'Region II, Director
Lo Bliss Blankenshlp _ Island Creek Coal Co. - Director of Prepara-
: . tion, V.P. Division

- 'Rex Blankenshlp - Island Creek Coal Co. "~ Preparation Engineer

. Dennis Willis ~ " Island Creek Coal Co. . Field Engincer '

~ W. E. White .. .,':"Island Creek Coal Co. - Chief Chemist .
+ Lundy Taylor - 'Island Creek Coal Co. . . Tipple Foreman, V.P. #3
.- George Cook ﬁ“ﬁ _-Research-Cottrell, Inc. ' Project Engineer

. Rick Dubrovsky - .Research-Cottrell, Inc.  Project Manager
= Ken Matthews ~1f1~'McNally Plttsburg “ . V.P.-Engineering

John R. - Bryan, Jr. * Clinchfield Coal Co. " .. Env1ronmental Englneer
(Elght employees of Ybrk Research condueted test. ) L

P e A T AT R PRy MU CLAT WL, 18 "’H“‘

RESEARCH CORPORATION
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~ “IV. TEST DISCUSSTON

A. The test series conducted by York Research under the ob-
.- servation of representatives of EPA created interest among
' members of the Virginia State Air Pollution Control Board.
- Several members of the State Board were on the site as
~ observers during the test. Research Cottrel sent represent-
atives to observe York Research testing and perform tests
- using their own methods. Research Cottrel representatives
~ .. were also present to assure that the Venturi scrubber was
. operating as designed. McNally-Pittsburg had representatives
- present to assure that the Plant was operatlng under a normal
- condition. -

v« B, The first run was performed on 25 January 1972. The test
.. - was secured before completion due to exhaustion of the coal
v« .- supply available for the process. The second and third runs
.- were run on the 26th and 27th of January, respectively. The
= . coal supply ran short during the second run similar to the

oot first run. The third test was completed in its entirety, -
-+ . the coal supply being adequate for the duration of the run.
" . . During York Research's second and third run, Research Cottrel
"~ . ran simultaneous partlculate tests using their own method
- and equipment.

S5 C The process parameters monitored during the testing were;
.+ raw coal feed, furnace combustion zone temperature and dryer .
" -+, exhaust temperature. EPA also monitored Ringelmann data on
. the stack and the Venturi throat pressure drop. Parameters
.-.such as dryer feed rate, gas flow rate and scrubber water
~ flow rate were pre-set at de51gn ratings and were not
iimeasured

Range of Monitored Parameters

-Run aia? Combustion Zone Dryer Exit Scrubber P

~.Nos ~ . Temp. °F . Temp. °F in H20
1 950-1050°F . 125-130°F -
2 910-1050°F - 120-130°F 32.0-32.5
3 980-1050°F  '120-131°F 137.5-32.0

.L;02601t¥ Durlng all runs the plume opaC1ty was 1l00% at .
~the stack and 0 5% after steam plume d1$Slpat10n. '

_;Cleaned Coal Flow Rate: This was checked only during the
fthird run. It was determined by loading rail hopper cars

at. Ehe same rate as clean eoal was fed 1nto the loadlng hln.-'
'7_;:&‘. .-:

v',",,

; YORK 'RESEARCH CORPORA’I‘ION GER

STAMFORD.CONNEC‘I‘ICUT B
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~For a 32 minute load but, three car loads (240 tons each)
were processed. This indicates a cleaned coal rate of

470 450 TPH.

-:_3.“Rejécts: ‘The rate of material rejected was caleculated by
- Plant personnel and the average was estimated at 360 TPH

" (aryer capacity 385 TPH). ¥

x

 STAMFORD, CONNECTICUT
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. IV. TEST PROCEDURES )

1

MY f.;r"_:ﬁ“‘r:f:'-;'r‘; A T
T4 ' STAMFORD, CONNECTICUT
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SAMPLING METHODS : )

- The particulate sampling was performed as specified by Federal
- Register, Volume 36, Number 2U7, Thursday, December 23, 1971.
Tn addition the impinger catch was analyzed on both inlet and
outlet of the Research-Cottrel Venturi type scrubber. Hydro-
carbon samples and oxides of nitrogen samples were taken in grab
flasks. Sulfur oxide samples were taken in a train consisting
of five midget impingers at both inlet and outlet.

'A. Port Location

Ports were located as far downstream Ifrom obstructions, turns,
constrictions and any other duct characteristic which would
cause uneven flow distribution or turbulence as practically
as possible. Two ports were located 90° apart on the duct.
Twelve points were taken on each diameter for the preliminary
traveprse, for nozzle selection and for sampling during the test.
' This gives six (6) egual sampling areas with four (4) sampling
points in each area. E :

. B. Velocity - Nozzle'Sizing

The preliminary traverse was taken at all twenty-four points
using a reverse "S" type pitot tube and manometer, graduated
in inches of water. This determined the velocity head at
each point. A thermocouple/potentiometer system was used
" simultaneously to determine temperature at each point. An
average duct static pressure was determined and recorded
for future use in calculations at this time. The most
suitable nozzle size was then selected for sampling by using
~the R.A.C. nomograph and the information obtained in the pre-
- <% liminary traverse. ' ' :

." ; ;'C. ‘Particulate Sampling

A schematic of the sampling train is shown in Figure 1. A
cyclone was used with a fiber glass filter following it. The
box containing the filter and cyclone was heated to approxi-

" mately 250°F to maintain the stack gas above the dew point of

- . H,0.. The four (1) - impingers are kept in an ice bath to con=
w+ . dense out any condensibles after the gas has passed through
- .the heated filter. o o o

" . .The first twb.impingershcontain 100 milliliters'of water each .
and the third impinger dry. The fourth contained 300 grams of
ailica'gel as a desicant to insure all moisture was removed
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from the gas for two purposes; to make a truly accurate cal-
- culation of the moisture in the gas and to protect the pump,
meter and control valves of the sampling train.

‘The sampling time was five (5) minutes per point, making the
net sampling time of a complete test 120 minutes. Actual or
gross test times varied due to time lapse in changing ports

or interrupted sampling due to plant and process malfunction.

D. Flue Gas Sampling - Orsat Analysis

To insure a representative gas sample to use in analysis for
CO2 and 02, a large sample was aspirated from the sampling
ports over a one (l) hour period. A solution of dilute sul-
furic acid with a red dye (used for ease of observation)

- filled a two (2) gallon plastic bottle. This bottle had one
hose .leading from the top into the duct being sampled and .
one hose leading from the bottom into an empty two (2) S
gallon plastic bottle vented at the top. The empty bottle
is placed lower than the full one and as the fluid runs from
Tthe full to the empty bottle, it draws a gas sample into the

‘upper bottle. The rate of flow is controlled by a valve in
the line between the two bottles. The gas collected is then
analysed by a standard Orsat procedure.

E. 803 Sampling

j_ A sampling train of five (5)'midget impingers was used to

obtain an 802 sample from the duct at both inlet and outlet
locations. The first two impingers contained isopropyl alcohol,
the second pair contained H»0p and the fifth impinger was dry.
The entire train was kept in an ice bath for the duration of
~the test sampling., The sampling probe was steel with glass
~insert, the insert being wrapped with heating tape to prevent
condensation in the probe. The front end of the probe was
-pPlugged with glass wool to prevent contamination and possible
‘physical plugging of the system by particulate from the gas

_ sample. ' : -

A sampling rate of 0.1 cubic feet per minute was used to draw
four .(4) cubic feet of gas through the train. After sampling,
the system was purged for fifteen (15) minutes with a charcoal
- -filter (used to prevent S0 contamination from ambient air) to

insure all the S0y was drawn from the first two (2) impingers =

~ into the Hp0p in the second two impingers. The sample was then
- _plafed in a bottle to be sent to the laboratory for analysis.

. R S
ok

~ STAMFORD, CONNECTICUT *
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'F. NO, Sampling

During each run a series of three samples was taken on the
outlet of the scrubber. Figure 3 shows the flask and probe
arrangement used. Each flask contained 25 ml of a mixture
of HpSOy and H,0,. The flasks were evacuated, the vacuum
recorded, and a sample drawn into the flask. The sample was
left in contact with the solution for sixteen (16) hours,
then shaken, the final flask pressure t+aken, and transferred
‘into a bottle to be sent to the laboratory for analysis.

' STAMFORD, CONNECTICUT -



" REPORT NO. Y-7730-I1 : PAGE 18 OF 64 PAGES

BASTC 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 EPA test procedure. The
- filters were previously tare weighed and recorded at the lab-
oratory. Upon return they are dried, cooled in a dessicator, then
weighed on an analytical balance and the amount of particulate
collected is the difference in the two weights. The particulate
wash solution’(taken from the train in front of the filter is
placed in a tared beaker, the wash solution is evaporated with
an Infra-Red Heat Lamp and the beaker weighed again. The
difference in weight is the weight of the particulate in the
. wash. This is combined with the filter catch as the weight of
" . the sample. Examples of the laboratory report (particulate
" clean up sheet) can be found in the Appendix.

B. . Sulfur Oxides

The isopropanol portion of the sample is used in detection of
sulphur trioxide. The isopropanol is transferred to a beaker
and diluted to 100 milliliters with H,0. A suitable aliquot
is taken and placed in an Erlenmeyer flask. The volume is then
brought to 80 milliliters with isopropyl alcohol and titrated
- with aleoholic BaCl,. Using thorin indicator, titrate changes.
" from a yellow to orange color. The volume of thorin indicator
“used to titrate the sample determines the total milligrams of
sulphur in the sample. ' : ' '

The H,0, portion of the sample is diluted with Hp0 to 250

- milli i%ers and the same procedure is followed as was used
for S03 with the exception of the BaCl, solution not being
alcoholic but of H,0o and BaCl,. The amount of sulphur de-

. termined is from the SO, obtaified in that portion of the

. sample. - : -

.

| - 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 H,50y and Ho0,. 1In
the field, immediately after the sample is taken, it is dis-
connected from the probe and set aside for sixteen (16) more
hours in the flask. It is then thoroughly shaken and a final
pressure of the flask is taken via a Mercury "U" tube mano-
.~ meter. The sample is then transferred to a plastic bottle
~ for shipment to the laboratory. -

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

The sample is placed in a beaker and NaOH is slowly added
until the solution is neutral or slightly basic by
litmus paper indication. This solution is then
evaporated in the beaker used for neutralization.
. 'To the dry residue two (2) milliliters of phenoldi-
. sulphonic acid are added and mixed to dampen all the
. precipitate. Then add two (2) milliliters of Hp0
and mix thoroughly; add twenty (20) more milliliters
of Hp0 and mix. Add concentrated NH,OH to this
solution in excess of neutralizing it. TFilter
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. Hydrbcarbons

Samples were taken in evacuated flasks in accordance with EPA
approved procedures. The hydrocarbon concentrations were
then determined by gas chromatography. A known concentration,
which is held as a standard in the lab, is run through the
chromatograph withi a helium carrier gas. The peak height [PH]
and antenuation [At] are measured which gives the sensitivity
factor in helium [SFy]. ' '

STy = ppm/At. x PH -
" To obtaiﬁ_éoﬁcentrationé for each sample, the sensitivity
- factor times the antenuation times the peak height determines
. " the ppm. S ] : .

‘¢ ppm = S8F x At X PH . .. .

[ L

PR EALEN

74 STAMEORD, CONNECTICUT
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‘PARTICULATE CALCULATIONS

The follow1ng are the ba31c equations used in calculatlng
final data as found in the final summary.

1.

Volume of dry gas sampled at standard conditions - 70°F,
29.,92" Hg, ft.

Vimgpg = 17+7 "'meb +1§m6\- PE3

(T, + 460)

Volume of water vapor at 70°F and 29.92" Hg, Ft.3

= ; = . 3
ngas 0.0474 X V, Pt._

% Moisture in stack gas

100 x Vy__

o = 2% = 9%

\ + Yy,

Mstq gas

‘Mole fraction of dry gas
‘Mg = 100 - %M

100
Average molecular weight of dry stack gas
Mg = % CO, xlgg )+C%02 X 32; +(AN2 x 28 28 5

100°

Moleéular weight of stack gas

MW =MWy x Mg+ 18 (L -Mg)
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Stack velocity at stack conditions, fpm

= 4350 x . /APs x (T4 + 460) 1 12 . m
. : Pg xMW _

Stack gas volume at standard conditions, SCEM

_ 0,123 x Vg x Ag x Mg x Pg _

QF (Tg + 460) SCEM
Percent isokinetic

1032 x (Tg + 460) x Vi
%1 std =%

T Vs x Tt X Pg X Mg X (D)2

Particulate - probe, cyclone and filter, gr/SCF

Can = 0.01L54 x Mf
_ = gr/SCF
Vm std &

Particulate total, gr/SCT

0.0154 x Mt

= o /SCE
ao - - Vi std &

Particulate - probe, cyclone and filter, gf/CF at stack
conditions o

Cat = = gr/CF

(T3 + 460)

Particulate -~ total, gr/CF at stack conditions

 17.7 x Cao X Ps x Mg _
Cou = @+ meny &/
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14, Particulate - probe, cyclone and filter, lb/hr.

 Caw = 0.00857 x Cap x Qg = lb/hr.

' 15. Particulate - total, lb/hr.

Cax = 0.00857 x Cao X QS = lb/hr-

. 16. 9% Excess air at sampling point

% EA = 100 x % 05 g
0.264 X % Np ~ % 05
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SOURCE TESTING CALCULATION FORMS

Test No. V- 77220 - H | | No. Runs 23
Name of Firm TSy ed Crwe doe , S o e =, . 2 2. u"!(
Loéétic'm‘ of Plant = [/a -“ e T // .. '

. Type of Plant C nal C/on i ’/
Control Equipment [/, ) e ;S /a y 2 i
.Sampling Point Locations _ Tole T
Pollutants Sampled | 2 7L_f . s / . -,L -
Time of Barticu;éte Test: _ _
Run No. / Date / /” ~ /2' Begin /¢ /72  End S B/
Run No. 2 Date / / 25 / 7 Begin /2.7 & End /R /2
- Run No. ~ Date / /n? 7/ 2.2 Begin O 7 X9 - End /! 55

PARTICULATE EMISSION DATA

Run No.’ ' N Ly 2 s
Ph barometric pressure, "-Hg Absolute AP ) R 2./0 | 25 9K
Py orifice pressure drop, "H20 O 6 / A ;3- K. 25
.Vm volume of dry gas sampled @ meter

conditions, ft.3 Yo.799| £€5.223] 15627
Tm Average Gas Meter Temperature, °F e 75 75

Vm Volume of Dry.Gas Sampled @ Standard - oy A G5
std. conditions, ft.3 ¢0.775 |44 L2g |7.215

‘Vw Total H20 collected, ml., Imp:mgers -
& Silica Gel, 152.¢ | /59§ ‘970:3'.@

Vw Volume of Water Vapor Collected 2 ' o o 2 |
~ "gas  ft,3 @ Standard Conditions¥* 7.2 7.5¢5 | 7.7

W 70_"1—*, 29.92" He. S

RES EAR (4.
¥ CORPOEA"ON .
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| PARTICULATE EMISSION DATA (cont’d) | {
3ﬁﬁ No. . LLET N 2
oM - % Moisture in the stack gas by volume /5.0 | -4 5/7 £
Mg - Mole fraction of dry gas ' . 550 |- 276 }. 0¥
% €02 | . | /o] /6 /.6
% 02 | /24 /7.2 1/ 7.8
% N3 Az 5 |grt |506
M W g - Molecular weight of dry stack gas 2667\ 22.95|28.77
M W - Molecular weight of stack gas 27221 22.05|A7.95
A Ps - Velocity Head of stack gas, In. H20 2,48\ 2 .07 IS
T¢ - Stack Temperature, °F ' : - N y75 /o0 (/7850
JA PX (T5+160) | | 2. o0y |55 7}? SE.37
Pg - Stack Pressure, "Hg. Absoluté }?‘7.,277 2929 Q7. /¢
Vg - Stack Velocity @ stack condit.ions;-, fpm Ese |5y 5-0 By 54
Ag - Stack Area, in.2 - 5533 | 5535 |55238
Qs - gizglgaggsczgéﬁiofs; *S5CEM | | | /56,‘00(: ./ 52 0oeo /70,OOC
T+ - Net Time of Test, min. /o7 | /7O S20
Dy - Sampling Nozzle Diameter, in. B ,/(}2.5 i '/5 /5 )5
%I - Percent isokinetie . ' /70 ?5 7/
mg - Partioulste - probe, cyelone. - l/g55.2) 37y /A0y
My - Particulate .- 'tlotal, mg, | ' R /-/70,?/ H0R0. /APt %
Can - ﬁﬁt%‘iﬁiff A eyelene, |/ 5350|- 735¢|2 ./&¥%
Cao - Par'tlcula'te - 'total gr/SCF o S - /. 9423 ‘71“09 :-? /Gb‘e" '
ai't.:' ﬁﬁq“fPartJ.culate‘ - probe " cyclone and T Ty
o cfilter gg(cf @ stack eond:n.t:.ons o .
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PARTICULATE EMISSION DATA (cont'd)

Run No. o R T / = . -5

Cau - Particulate, total, gr/cf ) 2o R
@ stack gond. AA e ~582 7 |,

- Particulate, probe, cyclone, < N~
and filter, lb/hr, A4 5 O, /70, 2/50.

Cay - Particulate - total, Ib/hr. | 24¢o . | /a/0. | 2/60.

%A - % Excess air @ - —zt — —
sampling point

% 70°F, 29.92" Hg.

V-
Coin -
QUALIY W - T
CONTROILID W - - - -
o )
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SOURCE TESTING CALCULATION FORMS
Test No. Y- 7720 No. Runs 5
Name of Firm .75/ ANMD CR.T=/S COAL CO, £2rANT 1 3
Location of Plant U AN S AN “(‘ Vc\ -
Type of Plant Cona / C/P I
~
Control Equipment P, Se ey blen
Sampling Point Locations OOUT (& T
Pollutants Sampled Pc:\\_-‘{“q C_tn \ a 'l,-_,_, -
Time of Particuij.élte Test:
Run No. / : Date / /2 53/ - Begin /3T End /5 3%
Run No. L Date //,.? / 7.2 Begin /0 36& End /A ¥
Run No. 3 Date //,.2 7/7'-17 Begin © 7 %0 End // 4O
PARTICULATE EMISSION i')ATA
" Run No., / 2 =3
Ph barometric pressure, "Hg Absolute A9./¢0 A7 /O 23,76
Pn orifice pressure drop, "H20 A PR K 2. R/
Vi volume of d as sampled @ meter : ‘
" conditions, 1:':’yf1:g3 . P 77878 /02776| /07
Tm Average Gas Meter Temperature, °F 5 3 €7 65
Vm Volume of Dry Gas Sampled @ StandardJ L,
~ std. conditions, ft.3 80,7588 |/0/.056 /05.6
Vv} Total Hz0 collécted, ml,, Impingers < 3,
& Silica Gel, ’ 26/.5 | 330.3 | 3A3.6
Ve - :leume' of lWa'l:er Vapor Collected . - 33
ft,3 @ Standard Conditions* /R.907 |/5. gSq /5'; 7

—gas

2 -',"7 .;". o

% 70°F, 29.92" Hg.

. P ey
. o QUALITY

CON'IOH!D

{ REstarcw
EORPORATION 4
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CUALITY . .*
COKIPOUED !

' PARTICULATE EMISSION DATA (cont'd)

n . CORPORATION

Run No, | | Oprsmr / | Py 3
M - % Moisture in the stack gas by volume /2.5 /3.5 A

Mg - Mole fraction of dry gas ' LEE7 |.S5485 }-%73
%c0p | | AR NS /.5
% 02 /2.F N2 | 177
% Np &5 g0 | S8
MWg43 - Molecular wei.ght of dry stack gas | 29.97 26/'7-/4 Q?C/L/
M W - Molecular weight of stack gas 27.47 122.4 9 127 55

.APS -~ Velocity Head of stack gas, In, H20 g..gg P29 Y3
T - Stack Temperature, °F : g /20 (/39 |/30
JA PX (Tg+u60) . - | 12%./0 37’./7 36.75
Pg - Stack Pressure, "Hg, Absolute ' R5-9 /l 25,90 |2

._Vs' - Stack Velocity @ stack eohditions, fpm 5996, 15739, | 577,

\ A,;_-, - Stack Area, in,?2 ' ' 527315275 5%
Qs — gzgggaggsczgéﬂiofs,' *SCEM B 2,000 | L7500 15 7,000
T+ - Net Time of Test, min, //0 /20 /2D
Dn - Sampling Nozzle Diamétem in. - o )5V .A50 L RS
%I - Percert isokinetic a2 | §7.5 | kol

e Dmtigia | b, oylowe . 23,5 723 |1on.4
my - Particulate - total, mg. = ' /5791 /03.3 |/42. 9
Can - Part:.culate - probe, cyclone, - o

" and f:l.lter‘!, g!’-‘/SCP C 0'023é O0.011Y 01(.7)5?
Cao - Particulate - total er/SCF - L03P5 0,0'[5’7 H.02ne

. Cat Y Particulate @ probe eyclcme and
- 41 ter of @ staek condltlons

0177 %) 03| ojap | T
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PARTiCULATE'EMISSION'bATA (cont’d)
Run No. OL{r (=T / A -3
Cay - Pertioulate, total, 8¥¢f | 599 | polil | 0157
Can - Paztioate, promer elone: 1327 g9 |21
Cax - Particulate - total, lb/hr. 42,3 24,1 )

%EA - % Excess air @
sampling point

S—

% 70°F, 29.92" Hg.

. . QUALITY \ .
- K] _conmRoumm .
\ -+ iy = T .
T YOR

RESEARCH ¥
Ny CORPQRATION
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NO. Y—7730 H

PARTICULATE CLEANUP SHEET  PAGE 48 OF 6L PAGES

" quauty W)
{ conmouso

- S
RESEARCH
O CORPORATION £
X . —-

REPU' 77 | _ . . (\ - A
_ / ," 7 ,-"—, - Plant: Loy SRR {_ a0 Co
‘Dater i —
' .. piber: / Location of sample ports ~ ! 5. &
Run * . .
4_;,):::' " Barometric Pressure:
Oper | T | o
‘ i Box Number: Ambient Temperature:
. Samy/
._.---r' ' r// i H2O _ ‘
E.’E.L i after sampling 3%:2 ml. Container No. Ether-chloroform extractlon
Vol of impinger water mg
o JitE prefilled with<oml Extra No. Impinger water
Imp residue m
y “,,»4 Collected /% ml _ g
Vol . L v, 5 /24 49,6147
- m,;.rs and back half of Container No. . - Wy, oo ¢9.62/2
Imp acetone wash: . ' o T ' — T e
£11! i ton - -Extra No._ Weight results .01 49 mg 7122
- -T AR
- ,',,nbe and cyclone catch: Container No. _
Dr ‘ - }
y Extra No. Weight results mg
i ., cvclone, flask, and Container No. 2. ' 'bq & }%‘:‘;;‘;
prol’ | half of filter, — _ el
ff:'. ,ne wash: Extra No. Weight results Seth e pg
aut! -
. - . ‘ --
Filter Papers and Dry Filter Particulate /. < 24
far Number Container No. = Filter Number Container No. 52 5%
Pil ' ’/ "c;s ] . . . .
/ , - O
) _ Filter particulate
- : : ‘weight /.£2219 mg
‘ ”_Fu"_
: Total particulate weight mg
- o Gel .
S.\i,"l WIVE after test: 2/ 3-8
) .
pt before test: 300
W(Ql h . v 4”
‘Mmre weight collected: 1308 Moisture Total /3.5 gn -
c'muner ‘Number: '-/ 2, 3. 4.
o : . _
Eail ]
Sm“v\a Number : Analyze for:
_ ‘\““‘ deterdination:
bt _
_ .. cm\_““ﬂ‘\ts:

'\ .




-

. 'REPORT NO. Y-7730-H

' 1, E
Date: [ 22

: Run Number: -

Operator:

Sample Box Number:

PARTICULATE CLEANUP SHEET

‘Ambient Temperature:

'BAGE 49 OF 64 PAGES

I ]

Plant: AR Y R R VAo

7))

Location of sample port:

Barometric Pressure:

~Impinger Hp0

" Volume after sampling ml Container No.

Ether-chloroform extraction

of impinger water mg
“Impinger prefilled with___ml Extra No. Impinger water : _
: _ — . o
Volume Collected - ml residug 8
g - ".,‘_?' kY :;‘F ,
Impingers and back half of Container No. ')‘ﬁé/ i/";‘,f?é‘?:— L??.‘?qb.zc}??
filter, acetone wash: . T ' T RAR
_ : Extra No. Weight results 004 7 mg
Y Us
Dry probe and cyclone catch: Container No.
| Extra No. Weight results mg '
v L ’ T )C |
Probe, cyclone, flask, and Container No. e ._’3’9 7;:.72.
front half of filter, ' - e

acetone wash: Extra No.

Weight results 2.6097 mg

_50/0'

Filter Papers and Dry Filter Particulate
- Filter Number Container No. Filter Number Container No. ,$2 >
S A 4 ] | =
Filter particulate
weight__ .7 277 mg
¢ L3263
¢ G139
‘Total particulate weight : mg
Silica Gel .
Weight after test: 3 /6,0
Weight before test: 00,0
. Moisture weight collected: _/é6.¢

- Container Number:

Moisture Total - om
3. 4, -

1. 4 2.

Sample Number:_

Analyze for:

- Method determination:

| " Comments:

T
CONIROLLED 4

3 RESEARCH
CORPORANION




'REPORT NO. Y-7730-H , PARTICULATE CLEANUP SHEET  PAGE 50 OF 64 PAGES

Date: /- 27// z : Piant: Js ,_;1/.) Cacr = (oke C.a,
Run Number: - Location of sample port: T AT
- Operator: ' .- Barometric Pressure:
- Sample Boz Number: | ' | - Ambient Temperature:
Impinger Hp0 _ '
_ Volume after sampling ____ml Container No. Ether-~chloroform extraction
: of impinger water mg
Imp:mger pref:.lled w:Lth ml Extra No. Impinger water
id
~Volume Collected ml resicue ng
e ~g9 ., 5339
_Impingers and back half of Container No._ 3 s 5}00'0'{:};3- ‘fﬁ-__._:_”’-
ilt : . - _ YL
filter, acetone wash Extra No. “Weight results 022 8% mg
: 10076 :

Dry probe and cyclone catch: Container No.

Extra No. Weight results . mg'
-Probe, cyclone, flask, and Container No. 2 607 7;3??
front half of fll'ter, _ S "'"""_—527'_7—50
acetone wash: Extra No. Weight results /2. mg
: Filter Papers and Dry Filter Particulate : 0L 6
_ : ,
Filter Number Container No. Filter Number Container No.: ., s/EZ
Fe=49/ -/

Filter particulafe
weight  .O0% 7% mg

Total particulate weight - - mg
Silica Gel _
' Weight after test: 2¢0,%
‘Weight before test: 2 00,8
. Moisture weight collected: 50,3  Moisture Total ___gm -
. Container Number: 1.9 2. 3. 4.
- Sample Number-: ' - - Analyze for:

- Method detex"'m@nation:

.. Comments:

B e T A P RS ST L I J T VR PR, S TR A 4 :ﬂ‘:“'“ o
‘ . Kk o - - L TRl . - IR L . S Y CONYROLLE )
- % !

4 RESEARCH 3
W CORPORATON




REPORT NO. Y-7730-H

//7 //7

"Date:

PAGE 51 OF 64 PAGES
. 7/.; :'f /_"J/"}-'_o (]{?/{/"t‘ft‘ ‘/-f an ( /'_7:

PARTICULATE CLEANUP SHEET

Plant:

Location of sample port:__ 2«7 “ < 7

" Run Number: /-

Operator:

Sample Box Number:

Barometric Pressure:

Ambient Temperature:

- Impinger H20

-

. Volume after sampling ml Container No. _ Ether-chloroform extraction
_ of impinger water mg
Impinger prefilled withgeoml Extra No. Impinger water
. - idue M
Volume Collected ml _ residu g .
. - 48, 2
- Impingers and back half of Container No. 2 ( d 3*.?*7?‘?'7? 2:,%:’3 zfz
il t : , i e AR,
filter, acetone wash Extra No._ Weight results__ ,n3%&4 @ hg
., 010g
 Dry probe and cyelone catch: Container No.
Extra No.__ Weight results mg
- Probe, cyclone, flask, and Container No. 2 LZ{?’ 7;07’
front half of filter, : A8 7709
acetone wash: Extra No. Weight results__ .65 1 (1 mg
| Filter Papers and Dry Filter Particulate . ST9EE
- Pilter Number Container No. Filter Number Container No. 4'5i’221 '

-t

357 /

L=
Filter particulate
weight 432 ¢ Ymg
Total particulate weight mg
Silica Gel
' Weight after test: 3,0
. Weight before test: 2404
Moisture weight collected: 46,0 Moisture Total gm
ContainertNumher:' 1. 4 2. 3. 4, '

: Samplev Number :

Analyze for:

_ ¢
- Method determination:

. Comments:

I!EAICH EE




" REPORT NO. Y-7730-H PARTICULATE CLEANUP SHEET PAGE 52 OF 64 PAGES

Date: I/ 26/72 Plant: TLSLANY CA - Cypl Co,
Run Nmﬁber: 2 Location of sample port:__ O VYT LET
Operator: _ Barometricnfressure:
Sample Bos Number: | : Ambient Temperature:

Impinger H0

Volume after sampling - ml- Container No. __ Ether-chloroform extraction

' _ of impinger water mg -
Impinger prefilled with___ml Extra No. _ Impinger water
' e
Volume Collected ml residu Mg
L Ys, 697~
Impingers and back half of Container No. gé‘/ ‘{,g’?ﬂ}; He. 6P 41
filter, acetone wash: , o e e - Y
o Extra No. Weight results__ , 0 260 mg
' | 0/69 o
Dry probe and cyclone catch: Container No.
Extra No. Weight results mg
- Probe, cyclone, flask, and Container No. Z 49 72;‘;
. front half of filter, — L MLl
acetone wash: Extra No. . Weight results , 05032 mg

Filter Papers and Dry Filter Particulate _ 50 :
Filter Number Container No. Filter Number . Container No. . - : 52 70
. . i ) f]

Fe 92 |

Filter particulate
weight 0270 mg

Total particulate weight - mg

Silica Gel

Weight after test: - LS

Weight before test: 2020
 Moisture weight collected: 71,5 Moisture,"l‘otal -
~ Container Number: - 1. L/ 2. 3. 4. '

Sample Number: | . ' Analyze for:

Method detc_aijmina‘fion;

Comments:

Dte e R sal LR W T et L e el




'PARTICULATE CLEANUP SHEET

.REPORT NO. Y-7730-H

1/27/7 2.

- Date:

Plant:

PAGE 53 OF 64 PAGES
I-.S LA /\)_D Cﬂff f Qs C—L).

'Run Number:_____S

- QOperator:

Location of sample port:

QU7 L ET

Barometric Pressure:

‘Ambient Temperature:

 Sample Box Number:

- Tmpinger Hp0

~Volume after sampling mlL. Cont

Ether~chloroform extraction

ainer No.
. of impinger water mg
Impinger prefilled with__ml Extra No. Impinger water
: : ealdue m
" Volume Collected ml reaidu g
. - . - a9, 795 4 ¥,1¢
‘Impingers and back half of Container No._Z( "-,-ﬂ?: Y5 s"{:.? (4 ?,/,géd

filter, acetone wash:

Extra No._ Weight results . 0 33(""“5@
.0 103
| Dry probe and cyclone catch: Container No.
Extra No. Weight results mg
| Probe, cyclone, flask, and Container No. =2—. t"?p' /23?,';?7
acetone wash: Extra No. Weight results L 0&/2. nmg

Filter Papers and Dry Filter Particulate

Filter Number Container No.
“ -9 l

Filter Number Container No.

W2
) SIE7

Filter particulaté
weight

. 0252 mg

mg

Total particulate weight

 8ilica Gel
Weight after test: NS

|

' Weight before test: 209

Moisture weight collected: 53,1

3. 4.

- Container Number:

1. 4

2.

Moisture Total ___ __ am

B Sample‘ Numbei‘:

Ana lyze for:

‘_Method deternﬁnafion:_ |

o Cbnmen';;s :

e T —

T P auauty )
i‘ conrronto

nestarch 74




| o
77264  ORSAT FIELD DATA

‘\ ~ PAGE 5 OF!6H PAGES

- JoB wo.
1sLpyp cREgk Comt Cor
S - PlanTez - _
. Location Vﬁms,q/‘f?; y/_?, cgmmentsg
-..'”Da.‘l':e /~285 -7 |
Pime 7’EST’ = -
 Operator__ R',g‘ E/,' LQ m
Test (€0,) oy (c0)
Reading 1 Reading 2 - Reading 3
1 weT 1.0‘_‘ 1 7.9 4-II'OO PP
0 \ [ ] 7.4 |< 100 PPN
2 - |
3 N 1Y < 100 PPM
INLET AVGRRAGE \.o& | | 2. f—fo < \oo PPN
Qonm| L] /7.3 | < looerm
2 |1 7.3 | < /00 PPN
3 v [0 17.5 | <100 PP/
sutier amue| 106 17.26 | < 100 P

Y. R




0 s wo. 1730 /{  ORSAT FIELD DATA ' PAGE S5 OF 64 PAGES
: . TETRND (REEK CORL €O : o

peanNT # 3

i‘,
|
!
-}

- Location VANSANT VA. ' Comments:
_ Date ./'26-’72. -
o pime - TES T 2

Operafor. - R ﬁE'} L__C!_M K

| 8 | s
w7 | /7 |<loo PPN

2 | 1.6 /7, Y K joo PP

3 V| st | 7y [leorPa
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, Port Av
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OUTLET

o estNeed.

.M=T,‘Run No. '1lﬁgfv 1

Test ‘No. 2 - ,;.-“ _.:?

. Run No. . . - _5 ” -1'

'iTotal Hydrocarbons =

. Test No. 3. .
~ Run NQn | ..:}. i

 .Total-Hydrocarbons

[

lrif Calculation Examﬁlé

" f_ppm = SFh x At x PH ”'

At.x EH 20 x 10.3
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:YHYDROCARBON ANALYSIS

2

o Date: o esme s

" in ppm 7 wu.oL . 64.53

,

V0. pate: . '€f”f}1/25/72lrjf1/26/72
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" PERSONNEL LIST
YORK RESEARCH CORPORATION

“"Richard W. Kling - Project Engineer = -
% Robert S. Epstein - Assistant Project Engineer .. ..
" Erwin Theisz - Field Chemist T
- Jerold Grabiner - Field Engineer . .- .. -
. Geoffrey Kncbel - Field Engineer —.

. Louis Milspaugh - Field Engineer :
_-:'-lzBruce_Ranck - Field Engineer

EPA

IR ' Thomas E. Ward - E;foject Officer .
ST Je 3. Sableski - Industrial Studies ya
L Charles Sedman = Industrial Studies
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‘LOG OF EVENTS ON TEST NO. Y-7730-H =

'.Monday - 24 January 1972

“-1030-‘- " York Research all present at LaGuardia Airport N.Y.:
1230 © ' Arrived Tri-City Airport, Tenngsee | . .
1530 Arrived at Island Creek Coal Company Plant.

' _ Unloaded equipment. »
1800 Secured and left Plant fbr motel._

'V'ﬂfgaesday - 25 January 1972

* 0700 Arrived at Plant W1th crew and setup for tests
"1300-1530  Testing Process -~
1530 1730 Clean up at motel W1th entlre crew -

‘:ﬁ Wednesday - 26 January 1972

;;'-0300
" 0820
1000
" 1230-1300
- 1430-1600

| Arrive at Plant w1th erew and set up for test
- Plant start up- ' S S .

Plant stabilized
Testing Process
Clean up at motel -

 Thursday - 27 January 1972

0700
0930-1200 Testing Process

Arrive at Plant with crew and set up for test

I

1300 1600 Clean up at motel'and pack equipment

"Frlday - 28 January 1972 | '
: . '**TCrew leaves motel for alrport..

e equipment in truck.

.. .Due to bad weather,
+ - stopped driving.

R. Kling anq
R. Epstein drive toward Connecticut w1th :

Approximately 8 hours travel time for crew 'f'.”;g o
Kling and EpstE1n L _jrr.::ﬂ o

o

#0700

;,35£u£aa& §:2§hJanuary 1972

. Kllng and Epstein drive the rest of the way o

to New York and Connectlcut.
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